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Landin ) 7E19664F 1 —@bratEie SCV P E i, Ml &2 A 700F et 5 17, JHHEN T H: PRI
T00Fh 2 A AMET-, SCTHWRXTZEAL T Java 8 B B gRAR AT 1118

ZJ5, B TRV T IR ERE S . EE IR e, wEEE SRS RG—FE, B
HESH, IHEF WU, BRAIFEIIARE . FRATEA B DAoL n@mE S, e
Pz, FEE T R TE A R, e, CRICHHSR A R E RGNS i AR S
FAT L, PO e g R RS L e, (HistTie b B IRD Bz kT RE 2L
FEP RN, I AT 25 88 2 s A HABZR VY 5 W05, JavaMICHSF L 2 AIE S EE 21817
BEIEAS K K 1 2B T CRIC+

oAt ST GEE RSN R SE X T S T — T RE M 8 08 5 A RS R i o
T, R RASERIA RIET, BRAEEFEARREI, e 2% AP R—mmieE K
Z A LU —HER AR TR S —— A TR, (BRI EX B R E AN E T . BEfESI2E LA
L. Ada. Algol, COBOL, Pascal, Delphi, SNOBOL%:,

RE—AJavafe) ¥ bt o fERE R ISR L, JavaCl 2P 5 T g S R g i —K
Yo, R T A BT . I RADREREH SRR,

1.1.1 Java ERmIZBBEETSRGHHNE

Java K EAREE . N—TFh, Bt — OB 2 0iEs, A2 aHNE. 47
LM PRI R, BE— R R MBS & (GFH e oA ez RN, 5
TR ICOC I NAFE R L ZA A BRES 1 T R e RE ] R LU 7R B A RS - M BAM TN E L ),
AL, FlavadiiF BUIVM TS (—FRAR PO B — R S 2 S e i B ANLARES ) RS & HCh
T HIBEMapplet (/M) B (MREicFappletD? ), #55, Java bl (JVM) MHFFTS
ATRE R tlavalE S AR S22, i HX TRy ok UE, Javan] B wt RIS TAEIVM B Y
e FiEF (4nScalasfGroovy ) HU . IVMAS PR #T B B8 (I UNIDK 7 1 #9581 invokedynami
FATHY ) BER Bk e TE et B F EIVM LIAETT, 5 Javasd HHEME . Javath B T
T ARG A0, WERER . Brahl, PLIEREHms &5,

Java@ B AHNBERRIZTHIAH?

&7 6 5 R AR 20 L2905 KA 4E B L8 R B A B R AR AT LB TAZ A LC )
YA —ANBHEER | CRMM R B T Windows 95& Z )5 (9WIMPHAZAE X, TAXAFE 4. —
AR R BERAFRELLERESLE—AFHHEEL (EMousert R P ARAClickedH

(D P.J. Landin, “The Next 700 Programming Languages,” CACM 9(3):157-65, March 1966.
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%), Javaty “—R%HBE, MAEF X, ARFHR B %4 ATIavad B 6 5E A ke
BT RFETY, RrAMGREFHET LR, FHEE TEFRARC/ICHES, Javaikid
BT -k A, 125 RME T/ EME, B RO NLEARREETSLT, BEKHCHE
— FIE T Javadd @ @ X F AL

B2, wEETAESREMIEIEEZ, %%ﬁiiﬂéi%i&%&@@ﬁ%mkﬁ% (e
JREL T E’Jxﬂ(i‘E% ), IR BRI Z AL SRR A SO T, X IR 75 2
AT AL FE—Tava A Hi X AN S5

PR AT BE B firred FL A g AR AT G FEAE , L iNGooglef¥)map-reduce, B¢ ANSQLAFAIE FE A 1fITE &
Eﬁ@ﬁﬁﬁﬁ;ﬁf TATRERS R BB R M2 CPU, E1-1845 TIES AR RS EXiE
.ﬁﬁ?ﬂﬁﬁlﬁ]u S[E]), B MO K EEAE YRR I TR . AU R

S, BTSSR g R R (i, TN AAREERHSQLI RS K EFET? 7 ) B B
HALERE S S A A, B XR E A s s f A e s AR AR AR I . MR &
it fg—ARZ R — HAMMEESEEY . B2, BB AR I, JFB Dy RaEsE b T A%
A, BRI,

w, v AR (ZACEE, BRRE RRIR)
- | g
A { N

Fy ”

4 V‘C
C#IF#

JavaScript HiiES
P e Java C/C++

Bl1-1 i S RS RGN UL

Java 8%F THREFF 51 EEAFANE T AR AL T S A9 THAMES, BRI, HH 22
RELATE N AT « 55 TAE4 19 77 SR BB i sl B A D, AR IX SO0 T Javask i S8
(9, (OIS RAYTE S CZUE W] TENTRSR K BATEIIFHRTT =X B i g P17 i i 8
1, e e iiIava 89T & i IF AT g S S E B hRE . FRAT T A4 E N TRIF FiA
PRS0 A AR, —J R T E M Unix, J3—I7HJEN T HEm]Java 8HTHIZEIFATHAE
TERY PN AS TR ZEARA BIHBC AR
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1.1.2 RALIE

B SRR, N, AR5, — R AA I, BT LU
AT — BRI, SR 5 DA R 7 OB o S At . — R i AR Tl fig
S — R A

— A SEBRE T SEAE Unix 8t Linux 1, IR ZFEFEBMFRUERI A (UnixFICH istdin, Javarfii
System. in ) EEHUHHE , SRFHELE RS AbsiEs H ( UnixMICH iYstdout, JavaH [ Sy stem. out ),
HRERNPEE — U8 T 5 Unixcat 2SI SUHRE R A — R, cr i
FLF, sort X RIFTHITHEY, Mtail 3B RMNEG =17, UnixyS1T R4 eefs
JREA IR () EEE—R,

cat filel file2 | tr "[A-Z]" "la-z]" | sort | tail -3

2x (ke filel Mcile2 P ATHR HA — M) ) el TR0 /NG bk, SRS TTED 4% il ] g
HeFp e R 1 = A5l ATk sore—MTARMENRA , P=ET 5 — M7l (IE174HE
) fERR, MEI-2BTR . EEREAAEUnx, @4 (cat., tr, sortMltail ) Z[RIFHHAIT
1, XFEsort AT LAIFE cat Bt 58 AT AEAb Bk JUAT o SRIGR A B K e —HF, R4 HEBAIE
AT, BTS00 BBORE, KM 2L T —ulifio— 2 b B, A K
PR RS, HARE Ll st T —BoE T

file 1 file 2 "[A-Z]" "la-z]" -3

cat tr sort tail

E1-2  EAERAYUnixar s

FFiX—EA, Java 87Fjava.util.stream I T —4 Stream API; Stream<T>HlE—
FANTHAIE o ARIAE R DA BB B AL A% 0 o Stream APIRYAR 2757 7T LA%E
PSRRI AR L, SR SERTE]T B R Y Unix iy & —#

HES X AL B OCHEAE T, BUAEART] ITE— DI m R 2R S Java 8F2F 1 EUHE AL
TR A S OISR (RS Bt e A s g I RS ), A2 — Ik A H—
Ho J3—MUfAabJ2, Java 87T LLZE B HBHLG A RO ASAHOCH 43 & 2L CPUN AL L 240 B TR
streamPAEI KL ——X 2 IU-F % 5 93T T, HIAE L ShifiThread T RATSTES4~THAT
ZHiTieJava 81 Stream AP,

O AFEFEROASVL “FR”, AiLA R sort 2XHATHT LR
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1.1.3 RITASHHIERBEBRGTEE

Java 8HUIHNAY 53— DI BRME G0 APRAL B CH U BE /) o XU SEAERINAR 1. 18
Unix i1+, AR ReR s rsore a2 A & XY . BfRsorcin S SCipf 21T 250k
PATA RS SCRRAHET , )y, (xR sa 2 A BRI

Fr i, R —HE & SRS, %3 TF2013UK0001 , 2014US0002- - Hif PUf B CRAE Ay
T RPN FERER, mfaluh2% i, IRT R IR Gy . & S, HZEEZOR
R EIATHEY o IREIEZRE, BB S sorcin—DSE0EH P @ U)T . Hsortind il
it — BT AR

M4, HEELaval, VREZELsore r kA A & SCHIF#E17 g, ARAT LS —4
compareUsingCustomerId%tt@?ﬁgﬁﬁ%ﬂ/‘”ﬁ@, fﬂ%ff]ava SZﬁﬁ, V(&/z*iﬂﬁﬁ/l\ﬁ%fgéﬁ
T — AT e RATUMEAR T I LB A AR, Bl — 1 comparator¥%, ¥ fhisisort
T, ABOMESER, W HiE “EEMAHATTN” RIS ATERE T o Java 830 T4
T CIRAARES ) MR SEULE LS 71— AT ERRE T . B3 2L T2 Y, Eifies TiXRh
S TR —ME SRR AT A AL, B EZEZAEWLYE? Stream APIFLEA 7L E 1%
WA AT M LS B B B, M compareUsingCustomertdffit 2, IR
sortlﬁ‘ﬂ?ﬁ%ﬁ{%To

i public int compareUsingCustomerId(String invl, String inv2) {

sort

K1-3 ¥fcompareUsingCustomerId FiE/ENSE LS sort

FAPREAE1 29 P RBA XA 7320, (HPRATHE B AR SR2BRIER3 3 . B 13 FAIE 14500 heX
—DIReR B, A &R X m A2 1 B — LTy

1.1.4 FTSHERITTHE

S AL R — A, Ok A FRATRTE S AL BERE S IR LR SR IR
IR ST AN 7 PR RER EEXHE AR TT I AT N R S IS VRO . XU nIRE— TR 23l
IREESEAT LG, (H—BSJB T ARt el ARAET R BRERS ] IS AN [ ) g A 4 4
AT —BFOL P XL EIRE , RS ARSI ANBED ) 3L 2 (8 ] AR K o 386 R ROA IR 4l
PREC B CTERIVE R B TR R, X — IR ST TR AR I3RS . BT
AT HA T BUE PR Y 24 BIAS 7T DU TARREA REHEA T o (HASREZ B AR 2 — s
HER, KA T AR R E RIS SO AR R R A0 (L3RR g
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TR RE . ) VRTEAR A 2 XA XA 20 1 il o

Java 8HUL LI ITAT HeJavall A UL FEAPTE 5 55, I, R4 T i fsynchronizedfs]
% “ANREA IR AW AR X R, (ESON S TRAEREAMA RIEXS, BB Mira FlZiix
— IS AR R B T o HEEA B BRER NE Z B fi fHlsynchronized, HAUMAAE LR
WU E RS2, KSR A MU BP0 T, X 59 T 3R o B A .

RPN, (A AT AR5, 7 R A R B RS A5 25 A T Tk R 1 ) 2 FRATT°F
TR B2 X AR, FRATTESS 13 B M 14 TR iE . SR, 1Ee4Xmiz
W, R R R — RANMARIRE AR L. RREA LR AR SR ERE, —
AT AT UG B SRR Ao 8 R I 8 iR 0y s i vl BT AR — By
PREL, A AT UL EIE A

1.1.5 Java EEFI

PRZATE Wt T Javalis Az . Filin, 5IAZ8, ffiList<string>MA R EList, AR
—FFIRAHER Y o (HIRAEAR O G T XA RS R Tty R A Ak, BIVAE S i e I E 24
e, HAUKSE S, PEAVRBIZERESI R B2 A T,

Hith kA L0 AR PE AR Sy 60k, Heln, (i for-eachfEIRMIA T BEERE Tterator AN
B, Java 8HIY FEARL B T B F AR TG 25 5 00 81 0 BT (E A0 2R LT [ XP G AR, T
PREC g R RS, K 5 et 4 (filan, &) 2 —AMEARERITA MNAZIBIL T4 E s
ML ) BRI REE, IR TSEB8L (B, fase— RIS Bt R ) X
SPIFR IETEE, WA S LR, ARG B T [ X S B R A T RE R R R v 1Y . [H2:
AT ARG AP G R P R PRV, SRR A T RIS oA S 1R B AR T R
T o BATSAERE TR RS . Javar 1Y BRECATHT Y Stream AP,

SEETORV e R IR A4 —4)Th . 16T 75 2N Wrelck DL R o Al 4 %) SR el i (2 7R B B R
(AR AR 5 R, A COBOLIA — B/l F i IR T 2 — W8 ). ZIRFF T2, JavalhZil
R ET T RE sk e, H A B RER A, B A AR, LA, ffiflJava 8, fREE
FEARRAE R Javafe )7 B3 (RO AR . BRILZ A8, FRATA — PG —AR— 8 S5 XK Java SHIHT
Uie. BEfERREAS HidJava 8FY N, BEMATEAEZR L, &4, HAESRSEITIL 0,
B Java SHY N RE(H 1 JavaBEN fIE il AN 4B AT 75 5 S A i AT 55 i, It hJava SF2T 51 gt
LT T,

T —FiJava 8T A, JEIEHE HZEME— 2 b S AP AR s S

1.2 Java FHIERE

GRS P SRR R %, UHORRRS TN R T SR, R BA R
VEHIR R Z SN 5 o SEas e, VRIESFE R, fElava 8IREsRALNT, XA TIE LT —
ES g
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Java 8HPUHTHE T eRE——H M —MopE . BRI TEHL3IRBING, A T, Java 8
LA Z AL Bl g E R T e . FRATE Sk s — NI E R R B B 1A 24k

R Javaf iy AT BERAE OIS . B e BUGTE, End2 (incZBR)) F3.14 (doubleZdfd ),
HK, EATLGEX G (A% U X RS I ) ARAF X R ME— R e A Hnew, WIF/RHE
i T 07 s BRI s RS IHR 2EH)— A 524 5 (34 raber (StringZRiY), new
Integer (1111) ( Integer%@ﬂ ), LA Knew HashMap<Integer, String>(100) E/J%j:f —F
ARV T HashMap MG E BREL . EE R A WIEXTS . IBAH T AlEE?

T B A, AT RS, AR T R S TR, R
IR AL SE, XS R RO — S (AR AR, XARTEE 20t 42 604- 56 [ R
BB R ). difis = h B ZS A B TIRA RN E S5, AR PP T 4 1]
AfefLid, HmE AR APl Elavah i —& A R, (HHAR ZJavallfd (757
FIZEEE ) MR AN R I ok SRS, G0 T ISR ™ (E, (B IEFISEA B R
AR, XA LKA EEA, AT, TEIBFTHES I LR ik Bl — A R, X
Tegm R hAER A, HitJava 8RBT IEX D IIREINA R T Javarh . EGE—T, /RATRESAR,
AR A — 55 N RWE i — 4 A R ATREW M £ 8. AIRZ1E, WiSmalltalkFlJavaScript,
S/ susee SN

1.2.1 F53EF Lambda fEA—ZF AR

ScalafllGroovyJiH 5 ML TV ZSUERA , LE7 L SE b S E R — ST LAY a7 sl T 2%,
MRS AR S . — BT AR T XA R ThEE, M T8t AR B A X —2h
REMUTET T o L, Java SIBTHEDLE RFIEAE R, RGBS, 1AL, 1EEEME
WAL T HoAth T Java 8TIHE (Wlstream) AYFEAL .

TAI A Java SHUEE— BT DIREIE 77 sk 31 R . il RAEELG e —A H S 0 A B
Yk REFBERE — N, REAE—Trile, TIAERRSCE RN RN, SELF, File
KR A —NUEisriddenf Tk, BATTLHEEBE—1RE, #Z—1File, &R[FE—FH
IR (B e A0, fRTe B B e — P Filerilter MR B, RIGfEHAFile. 1istFiles
Jrik, WF TR

File[] hiddenFiles = new File(".").listFiles(new FileFilter () {
public boolean accept (File file) {
return file.isHidden () ;

: © et
)i
W ! FCAMA Y AR HA AT, R AT AT BB SE Y o AT — Ul 2 i e fR it . 9k
X AEAT L7 RATE LA — D ikisHidden ] PME ], A2AEMHEE A7 — N IE Y
FileFilterZ B FRSLHBIALIE? FoN7ETava 8 Z BRI 2 M5!
wnA-fEJava 85, ARAT LAHLACHS 85 X T
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File[] hiddenFiles = new File(".").listFiles(File::isHidden) ;

M EEAE? ARESA T BREisnidden, BIHET HJava 87 51 A - ik (HI “fEix
ANITEVERE” ) B AL istrilesTrih; THIER, RATEIFHRARBARITE T . RIGHA]
SRR PSR AT AR . — NP, ARV IRTE SRR R M BRI T o IR
R T T S R LRGN (S REIE HnewBI A ), fEJava 85T
File::isHiddenfHHE, IRELAIE T — A7 %318, REIFEATLUEEE . F3ESTRMIHEX
— W& HEIERANES Orkhmarshdriis ), IRARTESHsn] DL as, -3
B -4 Tk —ME s ARTE —0 ik s 78 B — S BAR R 17— A P R

THIRPR RS R T
File[] hiddenFiles = new File(".").listFiles(new FileFilter() {
public boolean accept(File file) { ) ] s
return file.isHidden(); ﬁzllSHldiean_'(iyﬂilﬂ‘;
) UM, TEE G
1) EEFileFilterXt®
’ B, O JE A RE MR

File.listFileskik

FileFilter X4

isHidden Hik

File.listFiles

File -> boolean

Java BXLE fedava 8L, AL

) FH S : I8k,
File[] hiddenFiles = new File(".").listFiles(File::isHidden) ;| fisHiddenKEfH
: W listFiles ik

File::isHidden{E:
File.isHidden File.listFiles

E1-4 K75 HFile: :isHiddenfE# 5 1istFiles ik

Lambda——[E & iR

BT A (an4s ) PREUSH—SE(EAN, Java SIBKREL T LAY S 4E A AR EAE, (045
Lambda® (& RE ), N, REEMTLIE (int x) > x + 1, Fon “THHARAESH,
iR [l + VERRE . VRITRESAX A A BEWE? IR AT LhfEMyMathsUt 11 s 28 LT X
—Aadal ik, RiFEMyMathsUtils: :addlWf! BSIETTLL, (HEJERBAE H R ik

@© BHRAE A TR AN . BSRJavaP MRS, SRR RE T Tk,
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TH, %ﬁﬂ’JLambdai%??EEﬁ?ﬁo I ATEANIHE Lambda, FATTULE FH X LM & R A PR
e XA, XATEREEE W5 TR E N — S ERAG R T

1.2.2 HiBKE: —M6F

KE—NHITF, BECEMMIFIIRERTR, RITEL2m e S T H A he. irg
B s ARSI AT WLF AR GitHub BT A ( https:/github.com/java8/ ), BIZIRA —"12appleds, E
H—"TgetColor ik, A —NEF inventorylffia — 1 applesiF) e . VR] HEAR 5k H B
ﬁ%%ﬁ% IR E—AFN K, W RAHF L (filter) —IRRFIBX MRS FEJava 8ZHT,

Rar XREE— I filterGreenApples:
public static List<Apple> filterGreenApples (List<Apple> inventory) {
B R I UL L
RMList, FEAE

if ("green".equals(apple.getColor())) { <—

result.add (apple) ; RE—TTMAEER

}
ieturn result; ERErHREs
) (R R
Rk, AAFTREEE L wEASPR, 1505, TRAROIEIIERS 7 F X
ATk, HBT IR

public static List<Apple> filterHeavyApples (List<Apple> inventory) {

List<Apple> result = new ArrayList<>();
for (Apple apple: inventory) {
if (apple.getWeight() > 150) { %ﬁi—%—%iﬁﬁ'ﬂﬁﬁ’%
result.add (apple) ; R E TR

}
}

return result;

}

FeATHRIE KA H— T EHAELE, AUET S M, X
PN A — 1A . miﬁ%ﬁ%% Ao AKX DI B S 7 1 Z ] ) 22 AU 2 32
A AR, IR AfR %E%x%imi?@%ﬁ%ﬁ%ﬁ%ﬁnaﬁﬁT,%W%%
(150, 1000) REEHEAPER 15050 ), BFEFE (0, 80) RIEHERSER (KT80%C ),

HE, BATATHR T, Java SSAUAKIHUVEASHUL I 2, XAERT LIRS £ i1 cerTr ik
M EE RS, BRI LS

public static boolean isGreenApple (Apple apple) {
return "green".equals(apple.getColor()):;

}
public static boolean isHeavyApple (Apple apple) {

return apple.getWeight() > 150; BEHRZATHEM (PERE
} Mjava.util.functionS

public interface Predicate<T>{ q_A,?JtﬁILXT)



12 F1FE AHLEZHXT Javal

boolean test (T t);
}

static List<Apple> filterApples (List<Apple> inventory, 75 5 E A Predicate
Predicate<Apple> p) { < B¥pffiRirE(WHE
List<Apple> result = new ArrayList<>(); = “TaRiFR? 7 )
for (Apple apple: inventory) {
if .test (apple <t— o
(iesultfagg(a;gl;) ; %%ﬁé\pﬁfr
RRH S

}
}

return result;

}

BB, RS

filterApples (inventory, Apple::isGreenApple);
e

filterApples (inventory, Apple::isHeavyApple);

AT AL TR E PRI NS B R B A TAER . BEEE AR LI Java 8 T 1515
JiE T

ft4=Zi8i?

B g K B AR % T 5 sk Apple: :isGreenapple (B B % A H apple i & B — A
boolean )% filterApples, J&# WA 2 4% —APredicate<Apple>5Hik ., 3874 ( predicate )
EHRFLEEFRARRE—AEMBBGED, CBZ—MSHMEL, B Etruedfalse, 1k
EEmEAZ, Java8dta AR BFunction<Apple, Boolean> B FRFE RHIE T
TFiF A g T AE F K, /2l Predicate<Apple>® FAREWN F X, R FLLF H—
B, X# % T Iebooleanit ¥ £Boolean T &,

1.2.3 MRiEF%EI Lambda

TR E SR AL 1 AR A T, (HEE WU T i sHeavyAppleflisGreenappleiX Fli ]
fig L — R B0 5 — Y A LB . ANidJava SULMRDL TiXANRIEE, BE5IA T —EH
07k (A REE Lambda ), iE/RAT LIS

filterApples (inventory, (Apple a) -> "green".equals(a.getColor()) );
DES

filterApples (inventory, (Apple a) -> a.getWeight() > 150 );
®HE

filterApples (inventory, (Apple a) -> a.getWeight() < 80 ||
"brown".equals (a.getColor()) );
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FIFLA, AREE BT ZN R 5 5 S AR E T BT, EOMRIIAE K4k
H O RRAGE TH A0S, (HEE Lambdafy K 2L T LT (ERATAEAE—H T ) 1,
BRI S N 2 TT 5 | RS [ — A A e A R T, A2 S 44 i Lambda, VR0 1%
DA 0 375 Wb 32k o4

Java 8PYBIHINJLF- Al DAgRIATAE T, BURECA Z4%CPU, AlRRMTE AR 1k T 3K
11384 1R BN A s A g R T AR WS K, 75 AR T SRS 3K — . Ak, Javafil |
£11ter ML AR PUAE i@ R AL LIE AT T, tedn

static <T> Collection<T> filter(Collection<T> c, Predicate<T> p);
X EEATFE S filterapples |, KA HCanZcHTavE M

filterApples (inventory, (Apple a) -> a.getWeight() > 150 );
T DL R ik filter:

filter (inventory, (Apple a) -> a.getWeight() > 150 );

B2, AT HEIFA AT, Javaf it A X 4. Java 8T 7 —8EH I RES
API Stream, EA —EREERET RAZN . BUTfilterfHEAE, Hiinap. reduce, if
ﬁﬁﬁﬁ%?ﬂégﬁ'i@ﬂ@ﬁCollections*ﬂStreamSZlm1ﬂ?F§1ﬁ%E/‘Jﬁ7£o

1.3 &

IR N aval R wl M LG o (HEEG ATRATFA BRI AHAE . il R
M= BRI S B F ELS) , RIGTE A . IR E S — BRI U R S X A
BAshb M a4, AR PR

Map<Currency, List<Transaction>> transactionsByCurrencies = . 07
BN RS
new HashMap<> () ;
. . . . 5r¢AHIMap
BFHZS for (Transaction transaction : transactions) {
if (transaction.getPrice > 1000 < oy e
MList ‘ 9 Y )¢ Tk S ERE
Currency currency = transaction.getCurrency () ; Eﬂﬁﬁf%
. . . = HY
List<Transaction> transactionsForCurrency =
transactionsByCurrencies.get (currency) ; MBXANETH
I if (transactionsForCurrency == null) { <— S¢AMapEEHY,
%EEEX transactionsForCurrency = new ArrayList<>(); BeLiEsL—N
21 transactionsByCurrencies.put (currency,
transactionsForCurrency) ;
} RPN e
transactionsForCurrency.add (transaction) ; <+ FHEE RN S

AMEBAEAR—5

} MR S List s

AN, FRATTARME—IRF HR X B R T AR, BN - LA E R RS 2 o
A T Stream API, REUAE ] L FEARDLIX AN RIE T



14 F1FE AHLEZHXT Javal

import static java.util.stream.Collectors.toList; i 1% & B8
Map<Currency, List<Transaction>> transactionsByCurrencies = B35

transactions.stream()
- ; ; . MR
.filter ((Transaction t) -> t.getPrice() > 1000) 7 =
.collect (groupingBy (Transaction: :getCurrency)) ; <+

XE KA SULMET, A S4~TE L TR E A BEf# Stream APL, IU7E
EATEZEAYE, FCollection APTAHH:, Stream APIAMHEEHE AT AR AR . AHES G, RS
B O RHEE AR . - for-eachffA— AN LEROTR, AEHEIITER . AR
BRI BN AN 3R %K, L, A T Stream API, AT ABEBLOIEIRIER ., BdEat
58 A RTEPE TR T . FRATHEX AT I VR W Bp K 7ESR4E TR R B Se A

LA A RKW T, BAEE, BRIRNZ S EIERIER, REEAMEXAE
KAFIFRE? BACPUMRATR AN E X 24 K WEHE, (AIRRATRECEA T — 6 2%, R
BT, IRAREAR X B CPUN LR /- fHAC B T AR, DI4afaabBEntal, B FoRUL, KA
SN, ARIFATRR, A FRASCE ) BE N 2 B\ A

E2

A #1806 XAl KB a4 2 S 400, BNRAA —ACPU, m2FmA, AA, £
2§ $CPU, @HEMARANZEY, BAMZ, ZothJavafe FRaH AL P — /Mg, Hibtrey s
AR T . Bk, REANHNTHAER (A ZHRMEBERRL LN S GHHM) kFH
AL PR F AR, Java SIRAE T HeG BARRAL, T B AF A R X ARG AL,

Google® 3 & 7| T 2 — MR k£ £ &3 A LB ITeg R 6 F . RN IKMN L
WHEANREHEL LT, WEAZEREN M R LRI EANFRR 55 &4 %@ Mak £, &
J&, dRARA A EEARTH L, RERTRAREA A LI, 2E-A0SXEEFHRTE
&, BAEA, AT EJavayP FIZIAF ik, A LGoogled 4 5| 40 F ZARA A i 5
AL P A A%

SHRIERESSE

FEE T, i % SARUERAIIFT (M SERTavalfiAs P Thread APL) JfAEZ . 1R
T —FhE B . BT RE S R N T IRDT SR A e R, RSO AR, T AR Skl
BONSUE o AL — BT RPN K PRAR . et PR1-SRoR T IR Beh
[T, PSRRI ) S AR e s umfin B — R0, T RE S A TR

O MNEFE XL LU, IPMBFARL . —EBER LRSS — A I EA I CPU, B “Z8CPU” ULk
RWAT, FLAFRATHA A AokE &4 CPU,

@ &5 L RFIfsynchroni zed el T, (HRZTIE M THT, BLATREH AR ZXELIZ W AR . Java 83 T strean
HIFATHABAR M F synchroni zed ) BN G AR NG , & G S /- B AS 2 Wbl s ]

@ Wlng, feMliE T &M — 3 F U5
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W7
1 2 3 4 5 6
| 100 103 103
. m(3)
‘ % 5
sum 100 100 100 100 103 105
5 —
\ hn(s) { =
%H 2 100 105 105

1. sum = sum + 3;
£FE2: sum = sum + 5;

Kl1-5 PIADLEEXIEE A sum B BIE R — Rl RED 30, 45 R2E105, MAEHAE 108

Java 8t Stream API ( java.util.stream) O T XL £E-G A0 FRE 2 B AN
W, DELRIH 28, SRS —A RS, A2 G BB BRI, 2T
— WA £11 terappl esB SQLAFEIE AT 1S 75 HLAR AR, Wi RAE R A X et AR Uy
5. ARPEFRUE G5 A5 (LA SR ), #RBEE (B = AR E R R ),
s B (B, B DECESN R, EIERIPIER ) 5. BRI, X
VER LI, B, E1-6fR, 7EMACPU LfESIFR, FTLIE—CPULL IS FR Y
Hi—2F, B _ACPULLERE—2F, XWX F #(1), CPURHE XS4 A B9 LA 2 (2).
A (3), —ICPUSIEMANZE R G IR (Googlet RiX 4 Tt 51 E% AU, MARMATHAY
CPUZEIEA IEPIA T ),

FCH, FRATH R UL Stream APURJavafl A (A APINAT N ZEAZ . EATTEBRENS U5 1%L
Pemi 5P, Ak, BERGICHS, CollectionF=EJE N T A AN Us ) EE , 1M Stream | == % FH
TR BTG TE, X A SEYET, Stream ARV HRE I T — 4 Stream AIICER .
BARATEEER L EA LS, (Hifit—Tcollection (ff E—Tfilterappleshi HHTE—1
List | ) BsIT s B o stream, HATIFATACIE, ARG RFERIList, T HEAEHY
BATAIFA T B AR . AT s FOR U LT R Pw I, IbRR AR —T, e
F| I Stream F Lambda %328 20 /5 sl -4 7 i A —1~51) & HL I % Fb A 8 RS2

UG Ak 3L

import static java.util.stream.Collectors.toList;
List<Apple> heavyApples =
inventory.stream().filter ((Apple a) -> a.getWeight () > 150)
.collect (toList());
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b SANSER
38 1 ey e
CPU1 / \ CPU2

|
N/

®
i H E B
R

K1-6 Rrfiltersr ZBIMACPULIFREER

A

FFATAR IR

import static java.util.stream.Collectors.toList;
List<Apple> heavyApples =

inventory.parallelStream().filter ((Apple a) -> a.getWeight() > 150)
.collect (toList ());

SRS TR AR T Java 8 TP 1Y T AT R A0 B K AR Ao FE DA BT A 3K 2658 Bo 2 L ek
Java i I 45, Java 8 Uit & & BLAY — A B0 52 ] 0 5 02 BLA 19 #: O W 7 el ik o b,
Collections.sort JFIEHMNIZE FListiE D, HEMREABAG & . HENELT,
R ist . sort (comparator), MAECollections.sort (list, comparator).
XAERARTOCEE, HIETElava 8ZHT, VRATRESS IR —MEND, ARG R BRI A SC e Ry
WL TR T —— i B @RI XAl 7EJava 8 BLHT BIA T Ak 1

JavaF W HITE R HEZAI TR

KR RApptIava L @ F 474X, M1 B Afesynchronizedtd £ eI ILAR A 5 & B4, ARJava 8
E@mAH4 “RAYHE” R FELAEA, Ak, BLH TR, FRRGAES RIA DG
W, VARFFATRIE, R, RBRBHEIANILF R FGHAT, RAEHRLTilcer I £ ET
W ERA LS (WF AT EOEFTHE ) o4 T4, 122 L R AFRFIT TS T &
PLHE B R, BEAGF, HA1MAapple: :isCGreendpplest ZiXAE, A, RARKX B P
RN EEEET “RRBMEHA—FML, FTEECLFTFREELES ZEES, B ‘ATt
AFZIARELZH,
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1.4 BOARE

Java 8HUIIABRIAT i E2UR N T35 R BTN, b TRERS S Hh 2 5 By st i 1 . X —
METERITHIRR, X—INRAREZE, FOVRS e D hl o2 ik, HlTRE
BTG S BOATNE R SRR B, M e URA B TR e, AR T4 5 AR H
R, BATX S RAEBEE T, 28058,

TEL3T R, FAI45 I T F HEX BiJava 878 il fUAS .

List<Apple> heavyApplesl =
inventory.stream().filter ((Apple a) -> a.getWeight() > 150)
.collect (toList());
List<Apple> heavyApples2 =
inventory.parallelStream() .filter ( (Apple a) -> a.getWeight () > 150)
.collect (toList());

HX AN . fEJava 822 H, List<T>If A streamiiparallelStream i, BELHM
fcollection<T>F HWBA , PN YPIABA MBI LT F0K ! i A XLk, X Efhs
BEANRES I . WK B CAHE AT, SRR T 22 1 Java 8RO E st reamr B0
AcCollectioni# M, FHMMAArrayListBASCHL,

AR, X PR UE SR T AR Z R AR G HESEER FH Collection APISEBE [ 4%
H o HEAHEOINA— N8, ERE A B SRRy HAR NS08, 18 S B E Bk
fEfilcollect ions A BLA MSEEL, X T URGLHFRPIXME T ARAMAT AR © & A A4z H AR
EA RSB ?

Java SRR kR T i J5 — A ———42 L AT DAL & SE S B A SR L Sl ik 2 44
T OISR T e BC A TE E AR CAREE T (A T BOASEEL ), MiASE SR
Fft.

R R T — M L, R SBEIREA AS . Java 87EHEE M I
BT defaul e R FARFIRIX — i,

fltn, 7EJava 8, IRIAENT LA HEN List P f]sort Jiik. ‘B2 MJava8 ListHe A an T fr
NN Y, Eslcollections . sor t ST A

default void sort (Comparator<? super E> c) {

Collections.sort (this, c);

}

XEWELLst MR SR EEAFTE R W sort, MAELLFTH Javaiiidsf, BRIEFEAET
sort BYSEEL, 75 M5 Be SRS F B g iR AR 2 R I

Aidteds, — IS0, AR 84, WREG LA A 240 BRASEE,
TR EWE Javatb A T EFIE A Z EYRK? A0, EEFREE R, FRATAEF ISR
F|, Java 8F— 2L R ke G0 H B, T C+r 5L 44 BR 1R 3 78 4k AR 9 4
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1.5 RERBARENHMIEFEE

BLTTA T Javarh MeREGUIRFE T 5 | AP %0 S8R 4 5 7 FLambdafE R —%#E, DA
RAEBA A ARSI, B R AT AR . LI T T, BTSN AT Y Stream API
X PR E A E R T .

WL pREIE T, WISML . OCaml. Haskell, iRH2fE T — 2B n04s MBS BhAR I bt . o
Z— i i O 2 R AR B R fenu1 1, WS, HRANIREE R —0)E - BR
( Tony Hoare ) 7E20094F-A&3(QCon I A—™e P 1563A

RICTERY WAL T £ 004527 HRAE1965F K T 23 Ao KT *E
FAEFFE—ANTFNRGFR, IRERAACERARRETES.

fEJava 8HLff —/~Optional<T>2, URIRAE M ©AOTE, BT LA Bk e o 30
NullPointer5#H . ER— T84, WUMAE, Wil —AME, optional<T>HFH
7k BB AL B A AEAE RO O, X RERETT AR fNul 1 Pointer S8 1. HA)TEUL, B2
ARG, REFREHERMNAE - MR s EaMH. RIMNSAEF10=E P T8
Optional<T>o,

BOARILRE (24) X mE”, XEFeshwadH, .

£(0) =1
f(n) =

fEJavartp, VRATLIFEIX B —A4 i f-then-elsel®@mB{— T switchi®Ef), HAMES FRWH, Xt
THE 8RR, BERITEC AT AL £ -then-else B (A B MBI gn A AR 0 T3 Al
R, ARt n] Ug 2 S M R Ui f-then-else, EXFTMRN I E5E, wiid 5%t
M EE—SSie, PRATI I EEREA T H., REBNIZFEE . ANEMRE, Java SHHEIT
BCA S RPITFATE A, BARTRATSTESE 14m R A g e ) i 73Rk . HilRes, JATeSH—1E
Scalaitfi 5 (55— MEHIVMP R Javaili 5, JA &k T Javaff —SEJ5 HI A IS 155 ) #£ibk
IR . U7, AREEE — DR AR AR TGRSR A R e . 45 — 8
FM ExprRRXFERFRIA, FEScala ARFT UL LIS, HExpr R4 E A5, RE
1R8] 73— Expr:

def simplifyExpression(expr: Expr): Expr = expr match {
case BinOp ("+", e, Number (0)) => e

n*f(n-1) otherwise

fmEo

<+ \
Y

case BinOp("*", e, Number(l)) => e
case BinOp("/", e, Number(l)) => e <
Y
case _ => expr <
} T HEfE {Lexpr

O XARBEAWARE, X ERATHE 2B MR B g Re LT, RIsREO 1 e L, A 20
if-then-else, BMH—MEERLT “EHE HFEPRBIA IMUFIMGIPGIE A S, AT Em
FKikAR,

@ 4L H BRI “Expression Problem” ( HiPhil Wadler & WA ATE ) XX —iHEH 4.
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XH, Scalafyifiiexpr matchihf i Tlavatf flswitch (expr) . ITERAHHC XA
ith, PRAT DATESE 1455 B 52 2 A OCBILRC A N A . BIAE, ARAT LAEAR VL LB A switchiy ™
FIE, wLARIRR— B S AL i e = .

it AJavar 1 switchifi ) W iZ PR T IR i 2B E Ml st ringsWe? pRACTE & il o T i
switchITEH ZMBHEEA b, aF8 VBt (7EScalafUi% Hhgi idma t chfVESEBL ),
TEAXT T, AU LUK T — 226 CAMARZERIR R 458 Kbl
JEARSE ), FRTEAVIIR X R TERAE o BT B — SR i o] DU # DUA 52, 40
“BrakesJE FHIRFRCcar R —F, e TE B0 E .

SEI3ECE 14T T 58 AR, N A REEnf, DLl ava 89 dns pRAI AU
PRI, PG PR PR T H . 51551 i Tava 8I9 I BE -5 Scalaif 1T L3, ScalafilJava
—FERETEIVM SR, HOE AR L i, fEgmfiia 5 AR RGO & —L 0y mahal 1
Java, XETNAETEBREHEILE, S5k T fiflava 8200 F T X 28 U .

1.6 N

PUTT S AR AR B rp 2 I SCHEHE 2

Q FHICEESASRENEM, DAGET MmN Ay, BagT” WE., Bfhlava
TREIAEAE R AT ), AHARA] DL — T HAR RS 28 A 16 JIER BE R itk i1 5 1 i
iz, WCOBOL,

Q Java 8B A% O N AR ME T NS B EMTIRE, TR 1495 B A ROL R Y
FEIF o

Q AT R JavaZi 5 ST A BEAR LF o F| FH 2 A% AL B 2%

Q REUE—5HE; IO IE R R EGUER AL, B4 Lambda2 RS Y.

Q Java 8 st reams (S ffif5collect ions WAL H EAFLAMES ™, iHACIBE RSB, Fn
VP T FEROCER

Q URA] DR O Pl T BOA DT s, TESCBISE AT S B R R I R N A

Q Atk 7 R ECU IR A BB, B3 LAV AT,




BT RS HARIENAR

AEAR

Q WA AR R

Q 17 A8k

Q EAE

QO Lambdaz@ik =T

Q ESLR: comparator. RunnablefIGUI

TERAFTRES, — DA AR RS, MRS A, TR ERE. B,
AR R I R T F CRBEAFRY o XA BT REREA — & A P T A S (2R
Difig. HEITH K, e IRk “HSHEE M A H T 150728 " 3Gd T
PIR, ACROCHIMIRANFEIE . “ZORF AT LI A BB 2k (0, B 150 5K i-E2RL, ARER
PR T 7 AREANT R AW LR R 7 BEAHRPIRST , DOZABIRE AR 2 o tesh,
FAURTH e SEBUEAE RZAR T B, T HL 5 T4

A7 Ay - BACHIIE T LR Bl VR Ak U S S ) R A — R AR PO R als — 3 Az, BRIk
HEN MU, WEMEFIFEARPITE . XU H LR AT IR IREE P B AR R,
AR E VR AT IHER S AU AT ln, JRAT AR EAE A S8 UL 45 0 — ATk, fi)a
FEPITE . X, XDTFIEBAT AEE TSRS B S B 1o fin, WARIREALBE—ES
ARERS — A Irik:

Q ATRAXSIR R M R

Q ATLAESRAL PSS ISR o3 — 17

Q BB FEFRIN T LU S oh—Fee”

5 A S BAERI I A o FTAHITE : VREYEACHEE AT 4 208, TR TR
DL R 2535 — SR04, Lanmies . W5k . At . XA TR — 1 goandpuy Jrik, 8
W A ZR SR, A —RARE LB, IR ZA LA — MR BA o B . AR —
ML BUEIRI R B A th— R IR/R T KRR, FHIRS, MTAE ARG, BUEE
ZE o AR LB LR HT T IR A 25t YA 2 S st il DR IR ST T 1o ARBIERA S
WUE RS, ST go, BWLMEZ AR AENSE, REEIT.
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R SRR — DI BEDTAVTR VR R TSLLGIE WATTTSE 508 o3 A2
iR EBIERNZ b, TN MR I S HU R LA FUC0BI T B, TR
CLLTE T B BT ava AP AT SR, XYL s CHEFFHERE , BRSO
SR Thread NI, HHURATIGUUIE, (REIALIL, TElaval M LA
1AM  Tava 87 9 Lambdafffde T PSRRI o111 200655338 51 0 A% W Fy L ambda
kst UG, LURATRTE ARSI,

2.1 X AETTZCEEK

G5 REME R XS A TR ARSI AR 25 50 o AL TR TR B — A , TR B oA T,
LIRS A B 0 . R SRR L RS — A B FE P s e 3
ST, W RAR S 2
211 I ET]: HRFEER

5 — AN 2T g T SRR -

public static List<Apple> filterGreenApples (List<Apple> inventory) {

List<Apple> result = new ArrayList<Apple>(); <+
for (Apple apple: inventory) { RRERMTIE
if( "green".equals(apple.getColor() ) { <—
result.add (apple) ; IURIE H 4R R

}
}
return result;

}

5 AR BT T 2R R A O 26 1 F o (HEIERIREEE T, b A 228
Rz EAMe? P RINE R HIX ATk, L4 F Ml filterredapples, RJF T
LEARPERIERCELR . ART, ZURR IR EFRRLRBC . ke 6, W6, |, KRk
NI T 1o — A RAFRENDRAE R SRR Z G, 22l R AL

212 BRESEF. UHEEFASH
— B RTINS, AR RS, R AE I M AL T

public static List<Apple> filterApplesByColor (List<Apple> inventory,
String color) {

List<Apple> result = new ArrayList<Apple>();
for (Apple apple: inventory) {

if ( apple.getColor().equals(color) ) {

result.add (apple) ;

}

}

return result;
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BAE, RGN X EERT, RIRITA2:

List<Apple> greenApples = filterApplesByColor (inventory, "green");
List<Apple> redApples = filterApplesByColor (inventory, "red");

KT T X7 LEFRATHEH] T B e — Lo XA RSB AR UL “ZIEREIX 7
RSB B RAR YT T EE@%%—ﬂﬁmigﬁﬁ:lsoﬁ ’

PENBAE TR, R AR R R R TR R E &, TRERE 7 M EiE, ih—1=
e SRORNEIIINE &= ¢

public static List<Apple> filterApplesByWeight (List<Apple> inventory,
int weight) {

List<Apple> result = new ArrayList<Apple>();
For (Apple apple: inventory) {

if ( apple.getWeight() > weight ) {

result.add (apple) ;

}
}
return result;

}

ﬁ#ﬂ%jfgzﬂe ARBEER, REH T IG5 AR 230 D3 FEAE , IEX R3S 1 T
A, XA '5JL/\/\5’€£ .j‘?l FT8 TDRY ( Don’t Repeat Yourself, ANE&EE ) MM
TARRBFEN] A SRARAR L AR T e Dy SOREETHEEREWE 7 ARSRAE AT A ik i S Bl, A& R
W—1 o MNTRERT/EERNARELRE, XM KRKT,

PRAT OB I a5 h—AN Tk, FRNfilter, AidstExXRE, MR EFE—MIT
e X AL RN JE M o AR AT LU b — A e X % B RN e (A A i) ([H 28 AN ELREf )
TAVRP SRR A o

213 F=REW: HREBEINENBEIEMTHE
— RIS R PR A A B A R

public static List<Apple> filterApples(List<Apple> inventory, String color,
int weight, boolean flag) {
List<Apple> result = new ArrayList<Apple>();
for (Apple apple: inventory) {
if ( (flag && apple.getColor().equals(color)) ||

(!flag && apple.getWeight() > weight) ){ AN - opvis
result.add (apple);

) ’ EHBRHER
} AR

return result;

}
IRAT LK A (H AR )

List<Apple> greenlApples = filterApples (inventory, "green", 0, true);
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List<Apple> heavyApples = filterApples (inventory, "", 150, false);

XAMFRTTEIEADL T . B, ZPmfChE FIE T . crueflfalseeft A7 1
Gb, XA RIRTT RN REARLF M X AR AT 5K o AN AR o7 A BB SRARXTSE SR A AN ) e 1 Al
e, AR/, JRAR. R HAE, BN MH, QR REZESRIRASBYE, MOEE Jen A,
ey EIR, GREAN RS2 N EE N tilcer ik, Bi—MHERIAER ZA0
Fik, BIHAENIE, IRE &% filterapples HEEM ETAE( Helilstring., IntegerB{boolean )
MISEL . N T FE L0 M )] BRIA AR . (HANA- X RGN T, IR EE—FE ey =X, kit
WRAIEPAREL MR f1lterapples ik, 76 F—"rh, FATSAA T anff # AT 28Uk
SRR ARG

22 1TASHK

IE L= E LB/ T, RTE—F SR 2 280 4 0 ok AR R oK . ik
BAVFIR—E R BE L &2 RIS . —Fh o] REM iDL 7 SR XHR I BE R AR . R TR
R, TWEMREAppleMEEN: (e Ra g EE 15057 ) Rik F—4>
booleanfH. WAHEEFRNIFE (EI—NRFbooleanfE MY PRE ). 1EFATTE L— A2tk
FAT AL

public interface ApplePredicate{
boolean test (Apple apple);
}

BAERFL AT U appl ePredi cat eI Z ML BUREA RIRGEFARAE T, LR CAnE2- 18778 ):

public class AppleHeavyWeightPredicate implements ApplePredicate( <P4712{2ﬁ§ﬂj
public boolean test (Apple apple) { SHER
return apple.getWeight () > 150;
}
}
public class AppleGreenColorPredicate implements ApplePredicate( <G 4% 1% 8
public boolean test (Apple apple) { PR
return "green".equals (apple.getColor());

}

ApplePredicatedt
ApplePredicate BT RSE SR RN
+ boolean test (Apple apple)
AppleGreenColorPredicate ‘ ‘ AppleHeavyWeightPredicate

BI2-1 PSRRI R g




24 F2F  WEATHAMIEERE

IR MU SRR VR £1 1 cer FILAUARETT R o ARNIMBIR X BT SR “HHE,
BibiRE L—E, WEiTERER (O “Rig”), SARTEistrm sk, 7EiXH,
Bk ZApplePredicate, AR IEHIEAppleHeavyWeight PredicateflAppleGreen-
ColorPredicate,

B2, Z/EAF Happlepredicate AR SEHWE? IR 2 filterapples T IEHEZ
ApplepredicateXf R, X applefZffFilil, Xless A rdte, ibrk#Ex 2T R (80K
W) AERSEL, IFENERME, k2R ARBFT .

BAEFATH G T S BX — 5, IRE 4 filcerapples TIEINII—1 4, B2
ApplePredicateXtR, XTEFMF TR EATRAKLAL: BIE/RILEilcerapplesTIAENUERH)
WS IRENHBIES PR TTR T CGXEE—NE) KT T,

FIRZR: IR\IMR FHTHIE
Flflapplerredicatetlud ZJn, filter kA EREXFER:

public static List<Apple> filterApples(List<Apple> inventory,
ApplePredicate p){

List<Apple> result = new ArrayList<>();
for (Apple apple: inventory) {
if (p.test (apple)) { <
} result.add (apple) ; BRI ET
MR FER KM

}

return result;

}

1. RIBRALAT A

X RAEAHSE TR NI — T o B BRATE — R R 2 T, Bdk .
AT LS| AR IR applePredicateXt g, K ENE#HLfilterapples
Jridio RBRMFRIENED e, R ROEIRR A RS 1505 RYZTPR R AT B —
MR B applepredicate T 1o IRIGIIIEAE UG RTG, ol LARIXIHEAT#E R R P 7
RAEHT

public class AppleRedAndHeavyPredicate implements ApplePredicate(

public boolean test (Apple apple) {

return "red".equals (apple.getColor())
&& apple.getWeight () > 150;

}

List<Apple> redAndHeavyApples =
filterApples (inventory, new AppleRedAndHeavyPredicate()) ;

PREZMUN, T — 1R R filterApplesjﬂj&E‘Jﬁ‘ﬁﬁﬁ%%{fii@ﬁApplePredicateX#

(D "Whttp://en.wikipedia.org/wiki/Strategy pattern,



Gk g R, WANEDL, RIEfilterapples IIEIT HSEUL T

WEE, 7L, MmO Rcest AL, WE2-20R; IEREEX
T filterapples/IERHITT . (HA NEBHRAVZ, T % filcerapples/ith HEERSZRXA,
JF AR G L B fE ApplePredicat e X R L. RAVIIZE RSB TAENEL Lt
RIEE I — ST cest TR GORML AT IR FGR Y o MRKAE2.37 (B3R A TR
WZS) HES], Ed i Lambda, RATLLEEZEHIRIEA "red" . equals (apple.getColor ())
&&apple.getWeight () > 1501§ﬁéﬁfilterApplesﬁ‘F£, MIAFEENL LA rpplePredicate

2, M LA A ZRIARS

ApplePredicate ¥

public class AppleRedAndHeavyPredicate implements ApplePredicate {
public boolean test (Apple apple) {

return "red".equals (apple.getColor())
&& apple.getWeight () > 150;

(28
&k l

filterApples (inventory, );

TRME R B TR Tk A IREKTS
ATk FapplePredicate R
IR, 4 THEEXEAE, ATR
ZEHRAEREEE (LHHERR)

K22 ZHfkfilcerapplesiIfTh, FFALIBANIR] i L Mg

2. ZWMITAH, — 188

IEMFRATEATRER R , 17 A S B A7 TR AT DA AR ZE T 4R 5 12 48 5 X
AP TCE NI A X TR . XFEIRAT LAER R R — Ak, BT RAEIA
FrEP, WE2-3078 .
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ApplePredicate ApplePredicate

%ﬁﬁ@f?ib return apple.getWeight () > 150; return "green".equals (apple.getColor());
public static List<Apple> filterApples (List<Apple> inventory,(ApplePredicate)p) {
List<Apple> result= new ArrayList<>();

f?%%{ﬁ,ﬂ: for (Apple apple: inventory) {
if (p.test(apple)) {
result.add (apple);

}
}

return result;

/

.
! E410)
HR

K2-3 ZEUkfilterapplesiFT IFAL AN R TH 158 RS
XL UAT A A FARE— T RIS AR A, REZAE E iR T HA B, SRS R
TG HAPI,
R TR T IS EAGE I AW, FEMNE2. 108

MIE2.1: K5 REHIprettyPrintApplef5ik

Y% B — A prettyPrintAppled %, CHZ—MApplefList, FTAME LKL, A
57 RAREER AR —ANstringr (A EIIEEATEH tostringF ik ). Flde, 4R
3] VA 2 if prettyPrintApple 7 &, RIT P EHEAERG T T, I, RT R4k
prettyPrintApple AT FANAFER, REHNC LT ENERZW, BEFEREAN
AT 6 TR R e F R, AT AR LT, &R T prettyPrintAppled ik — A
WA AE R

public static void prettyPrintApple (List<Apple> inventory, ?2?7?){
for (Apple apple: inventory) {
String output = ???.??7?(apple);
System.out.println(output) ;
}

BET,

Hh, REZ—MEATHELApleFEE—MEXStringld® 7k, T@EEMNERT
ApplePredicates T egaf4E, Bid Eeg R M.

public interface AppleFormatter({

String accept (Apple a);
}

AR T AR S L AappleFormatter ik, REAT SMHBRXITHT .
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public class AppleFancyFormatter implements AppleFormatter{
public String accept (Apple apple) {
String characteristic = apple.getWeight () > 150 ? "heavy"
"light";
return "A " + characteristic +
" " + apple.getColor() +" apple";

}
}
public class AppleSimpleFormatter implements AppleFormatter(
public String accept (Apple apple) {
return "An apple of " + apple.getWeight() + "g";
}

-

®JE, & ZLfprettyPrintApple kAL AppleFormatter Xt %, FF1& A ER1E

TAT, RT VA% prettyPrintAppledn E—AN5R4 .
public static void prettyPrintApple (List<Apple> inventory,
AppleFormatter formatter) {
for (Apple apple: inventory) {
String output = formatter.accept (apple) ;
System.out.println(output) ;
}
}

B! WAERKT AL prettyPrintapple HAF# S AT AT . Ak, KRB LEE
#lappleFormattertd LI, ARERENME A SL¥iESprettyPrintapple:

prettyPrintApple (inventory, new AppleFancyFormatter ());

X FEE—ANEMT T Eegid .
A light green apple
A heavy red apple

AR
prettyPrintApple (inventory, new AppleSimpleFormatter()) ;

T AE—ANEMT T Eaghd .
An apple of 80g
An apple of 155g

RELFR, TRHET gk, bR AIEE N TR, (HXADERRPE, o
PR Z A WIAR 2 RS — IR, iEFRATRE B W LB

2.3 ISR

FATEATE , AATEA B S ISR RS S RE S & E AT, Y 2R AT L b 45
filterApplesﬁﬁiE"JHﬂ‘{ﬁ, ’fﬁiz:@fziﬁémaﬁﬁ/l\ifmApplePredicate:fiDEI/‘J%&, ﬁk}ﬁiﬂ{ﬂ’ﬂﬁ
UL R 8 — R W applepredicateXtgt, FIHMFEEF LS TR HATE SN —1, X ERER
WP, AR P
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RIBEH2-1 7 hSHdl: AEWEEER

public class AppleHeavyWeightPredicate implements ApplePredicate{ <—
public boolean test (Apple apple) {

EEREE
return apple.getWeight () > 150; B YIS
}
}
public class AppleGreenColorPredicate implements ApplePredicate( <+
public boolean test (Apple apple) { hRGE
return "green".equals (apple.getColor()); BHiEi
}

}

public class FilteringApples{

public static void main(String...args) {
List<Apple> inventory

Arrays.asList (new Apple (80, "green"),
gEE A " "
o N new Apple (155, "green"),
8 E& -1 new Apple (120, "red"));
155% Apple

List<Apple> heavyApples =
BList

filterApples (inventory, new AppleHeavyWeightPredicate()) ;
List<Apple> greenApples =

filterApples (inventory, new AppleGreenColorPredicate());
HRE—18| )
EH N 4Eapple public static List<Apple> filterApples(List<Apple> inventory,
MList ApplePredicate p) {
List<Apple> result = new ArrayList<>();
for (Apple apple : inventory) {
if (p.test (apple)) {
result.add (apple) ;
}
}

return result;
}
X 2 KEN LA, REARREMAS L E? Javafi — MILHIFR N B & %, &0l LILEARF
PRSI —A28 , BAT AT B R E— 2D B AURs , RS B (HIX AR E 2 AR
233 A4 T LambdaZe AN E/RAGACHS S B, FRATBAE F— 1R,

231 BEg%E

B % E AR M Java)ni it (HUbiE L2 ) 22A%, (BIEAREA AT . ERVFRIFER
FHDFLI— D, BAhul, B RVFIRBEHIREE

232 FHXREW: ERAERSE
T HAE R T AnE i flE— AR App L ePredi cateIXI R, EH AT

List<Apple> redApples = filterApples (inventory, new ApplePredicate() { <—
public boolean test (Apple apple) {
return "red".equals (apple.getColor()); BEERNBESHL
} filterapplesfi

1) SEHITA
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GUIN AR Hh 22 il FE 44 2R G i i Ab B AR X 4 (1 T A 91 F Y /& Java FX API,
— I Tava UG ):

button.setOnAction (new EventHandler<ActionEvent>() {
public void handle (ActionEvent event) ({
System.out.println("Woooo a click!!");
}
)i

BRI EAE LT S—, EAEARRE, OB S TIRZ AW, e ZERTHE BTk E,
QR T S A A TR

List<Apple> redApples = filterApples(inventory, new ApplePredicate() { P
public boolean test (Apple a){
return "red".equals(a.getColor()); R ZIER
} KRB
});
button.setOnAction(new EventHandler<ActionEvent> () { <
public void handle (ActionEvent event) {
System.out.println("Woooo a click!!");
}
});

B, R SR EERAREA S . e, WE2 2R T — A2 Javaik i, &

IR B VA T A K Aokl A

M2.2: ER LRI
TEGRBIATH XA LAHER, 4. 5. 68~427

public class MeaningOfThis
{
public final int value = 4;
public void doIt ()
{
int value = 6;
Runnable r = new Runnable () {
public final int value = 5;
public void run() {
int value = 10;
System.out.println(this.value) ;
}
¥
r.run() ;
}
public static void main(String...args)
{ , , , , X—1THIH
MeaningOfThis m = new MeaningOfThis () ; HEMHA?
m.doIt();
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KER5, AAthisiEed2 6,4 BhRunnable, A2 E@# £MeaningOfThis,

AL, BIRAL EIE AR SRR IIRE, o g5 M R i 4 U s
BRI, 1 HACRS WA S B SRR — B TR B 44 A BRI AR S |0k
TR A ST LAS SRR ISR ), (H R AN AN RE S AR . 7R S B 1 — B By
ARSI (I anRIR BRI boolean ik ), ML ZEANE XL, BIH# S — )5k
8 L— R TR (Bldlpredicatefitest FEEBiJEEventHandler F A handler HE ),

TERAARYTEOLT , TATESUHFLF ST S EAEEL, ROV IR RTERTE A 21, Eik
ARG RIS W 77 R AR Ak FEER3 T, R4 Bl Java 81015 5 113810 57| ALambdazéikx——
— PR SR AL A Y 7 e TN, 4 T, B T, THESRNA T
Lambda#&ih U2 B A LR iy

2.3.3 Frorzik: F£H Lambda RiER

RS TR Tava 8 L AT LU LambdaZ ik x5 Ry I TH A1

List<Apple> result =
filterApples (inventory, (Apple apple) -> "red".equals(apple.getColor()));

AAFNXAEE L SR TR Z . XARE, POFEREREBRFBHRIEAAL T
ML C e TIPIRAIRlE, [E12-4%F FA T3 F RN IR B AR T —A/ g

fTASEKL

e eid

%

gz 1

K2-4 finZbSES 0

=3
ﬁHL
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234 HEExER: B rist ZEHRWL

TEEAE RS E, AT DI —2 . B, filterapples/rikid HifiH Tapple.
PRIETT LK L1 s e AU Ak, AT e /IR T 2 Ach B g ]
public interface Predicate<T>{

boolean test (T t);

) 3

public static <T> List<T> filter (List<T> list, Predicate<T> p){ <— e

List<T> result = new ArrayList<>();
for(T e: list){
if(p.test(e)){
result.add(e) ;
}
}

return result;

}

fﬂﬁ{kﬂuﬂﬂfilterﬁiiﬁﬁﬁ?%‘%\ 7%%\ Integerﬁ%StringE"]ﬁu%‘%LTo ﬁiﬁ—/l\
{ifi FH Lambda=& ik = i) 4511«

List<Apple> redApples =
filter (inventory, (Apple apple) -> "red".equals (apple.getColor()));

List<Integer> evenNumbers =
filter (numbers, (Integer i) -> i % 2 == 0);

BEANES? ARBIAEAE SRS PRI P 2 R3] T e 70, X fEJava 8 Z BT AN il REME Y )

24 EIBIF

HRAECAER, 1TTASEE—MRA RN, ERE RIS N B E A 75K . X
PRI A — M7 (—BfURS ) BpR6Ek, TR Al AT TR (Blanktapp1efy
AR KR T SR AT, XAMEIE ISR T RIS IR I AR BEC &R AE S
B XM T . Java APTH AR Z2 5 80T VIR [EIIA T AR S8k . XS iR T E S
HR—EMH, BRATSRER =AGT, XNZAEHR BRI E LS EE T H—1
comparatorflf¥, HRunnableftfT—MUALHe, DI GUIFHALHE,

241 M comparator EHF

XS AT HE R 22— WL R R AT 55 o Lo, ARz A B A AR EEAR i P R 1) o ) 2
FETHER , BT RER T 3, A ORI X S R TR o WA SULH# 2,
PRits BRI EAR R A AR AR ATy, SRR A HDIE N R 3K

TEJava 89, List Hi | — " sort ik (MR LM#icollections. sort ). sortHIfTH
nfLIHjava.util.Comparator i L RSH L, ERHEOWT .
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S

// java.utll.Comparator
public interface Comparator<T> {
public int compare(T ol, T 02);

}

K, fRAT LA B comparator ISEER, Msorc rikRIMMARIAIAT . tan, /RATL
fFEAS, IR EETHP R EAHT -
inventory.sort (new Comparator<Apple>() {
public int compare (Apple al, Apple a2) {
return al.getWeight () .compareTo (a2.getWeight()) ;

}
1)

MELREMRT E5, e AR E— 1 comparator3if BAMMAETER, JFHEEIEms
sort ko MU HEATHEF X — PIER A R 5245 T o FLambdae kUG, Bkt 2
XA

inventory.sort (
(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight()));

BUAEE AR AHEE, T —R AT PRI A 4 S A ] Lambdaze 1550

2.4.2 H Runnable H{TICREIR

KA B EBIRE: ENTH CHIT— MU, ()&, BAABEE IR B PATIR R
fRAGWE? AL R T AR RIS . FRATFFZE—Fh O LR AT — B, 76
Javall, KA LA Runnabl e M FR— D EHATIRIS . HEE, AR SIR F 45
(Blvoid):

// java.lang.Runnable
public interface Runnable{
public void run();

}
PRAT LG HXRE TN H B T AN A T o Y2 -

Thread t = new Thread(new Runnable() {
public void run() {
System.out.println("Hello world") ;
}
1)

HLambdag@ik=0hYid, FH R EXFE
Thread t = new Thread(() -> System.out.println("Hello world"));
2.4.3 GUIEH4aE
GUIRFE A — > AR AR BT — MR i A e S, Blbs PR Bl SO B
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B, AP Rk AL, R RERR SR — AN s O, s T e SR E— AN SRR
PRIE ST B —Fp I R R X AR AL s VR RERSAE AT BRI N, . 7FJavaFX AR AT LA
EventHandler, B &% setonact iondeRm TS LY ;

Button button = new Button("Send");
button.setOnAction (new EventHandler<ActionEvent>() {
public void handle (ActionEvent event) {
label.setText ("Sent!!");
}
Y
XH, setOonActionFIEMIT NI HEventiandlerZ 5L T . FLambdaFZ ik WiG, FH

AL«

button.setOnAction ( (ActionEvent event) -> label.setText ("Sent!!"));

2.5 NG

DA 2RI AR 55 2 B A SRR 2

Q frAZEL, SR ITEEZZ AR AEASE, IHENTEEN], s
[FlFT A BE ST o

Q FrASHAL AT LEACRS SE S 3t 35 AW E U R, IR AR B A4

Q LU, SO T A N SRR BTk . (B ava 8 Z BN SLBUERARMWIR . ik
FA IR Z U — IR SRS T A R A, FEJava 8 Z Rij AT LUTEE 44 k8D

Q Java APIELSARZ AT IR AT 28U Tk, A sy . KRR MIGUILLRE,




LambdazRii

AERE

O Lambda® i3

Q 7EMR L) K ANl F Lambda
O ik

Q REGHE T, SRR

Q JksIH

QO Lambda®® &

e —3, AR TR T RAT IS BRSBTS AW AR T K . & RVFIRE
S —AMREGHR TR —A TR, BRIGHEEE o RAT AP E A e — & AR i (il e — A3l )
STERE TP B R RE B 2] (BN sEk 2R T CE R 1505w SER T mYig e, siHET
T A SRR ) BT, — ek, RIS, REERT DA gR S B R G HoAT
B MRS T,

ARt FER], FHEAICRFRARRIT AL R : ST, XSy
RAESCEP AT A S BRI R . EARTE T, RATSH L RIava 8 ffHk X A ] i T
H—TLambda& ik X, B LIEIRIRFE G HbRR — T R s %8805 . BAE /R AT LIt Lambda
RIEXEBEEELTIRE, CEA LRRAFHAKRN T, BREAL—F, BRaUERIS
BALIB S —ND Ik

B RR i #Lambda, ERMERASE, DR E ARG, RITESAN
AL ARTE, WSS ANEWT FlJava 8 APIEZERYHTHE L . S&Jm , FATHAA 251 ( method
reference ), XJE— 1 ¥ FlLambdaze ik XK AT H RO F DIt

AR AT SRR AR A — 2 — 2P b RS . RGOS . FEAREELE R, FRATT
SAUATA 2ot S AL A E— N BARA BT B . FRfT TS Lambdaz&ihsUAT 2551 FHZ A it 262
EHEE AT, RS . X —FAREEE, i AR EAR A K & Ad H Lambda.
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3.1 Lambda &5

] LU Lambda ik 34 X B A fi 37t 2 ] A58 A4 B 474 pRA A — AP O7 30 ERCA 48K, (HE
AZHINER . REER . IRIEZEA, ATREIEA — AT L S 03 . XA E LB REY, 1k
I ME R

QBLZ—KNRE 2, RREMREEATIERER —WHR AR B0 M

GEQ
O &3P E I S8, PN LambdarR BN AR TR RERZE . (HATS
IE—HE, Lambdafi 283 . sRACER, R EIZEAL, W] GEAT AT DI A9 S 511k

Q ik ——LambdaZR ik U] LI N S RAL 40 T7 1A i e A i
Q & F—IH R E A LI R RSB ARS

PR RS R A 77 LambdaiX N al 2 MR LR Y 7 HSE R A T2 R AT & ORI — B DR AA
THERAE Sk . VRN AN Z 0 LambdaR ik e ? IRFE E—& BRI T, fElavarh (G
T ERITK . A, BUEA THIEE ! Lambdaff#pl 71X NI, & 0] ATEAR 43175 B Hiu A%
A, HS PRV, VRTEJava 8ZHIMCN T HYSHIE, LambdatlfiA 1. HJE, IIEIRHIAE
MEARG RS, RIEEAT NS EALALFAL T LambdaR ik B IRR AT - —
FHR BT A SEAONG . BB A R R VR ARR AR TS M . SR TG . e, FHjLambda
R, ARATLATE AT H 2 L —>Comparator X4,

Hik
(Apple al, Apple a2) -> al.getWeight().compareTo(a2.getWeight());
L | L |
T T
Lambda Lambda
Y F ik

E3-1 LambdazeikzUHS40. Hisk A £l
SR

Comparator<Apple> byWeight = new Comparator<Apple>() {
public int compare (Apple al, Apple a2) {
return al.getWeight () .compareTo (a2.getWeight ());
}
} .

2ZJ5 (T LambdaZéik= ):

Comparator<Apple> byWeight =
(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight());

REATRIN, (A EA T T B BAE (e LambdaFe A R A — L B K i
W, Tl RS — A AR . BUAE, VT B L PG T HARmI A S T 2
BT, FRAAIGRE UGS T conpare M EHK, IRRHGI2ES], (RH ZH AT LI
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% 3% Lambda &L X,

—ETRAARAS . FRATRAE N — 9 R REAE W0 L LA K Anfa] fefi Fl Lambda e 353K
FATHINIE R BRI LambdaZe ik 20A =435, WE3B-10R.
O 245 & —XHE R T comparatorficompare FIEIS4EL, Wif-rpples

k-~ SHB R S Lambda £ AT FETT

O Lambda Fh—— B Napplef B, A Lambdafyik [FI{E T,
T U, R4S H T Java 8FF TLANA A A Lambda 2 A= 1) - .

KRIZ;EERI-1 Java AR Lambdazé A5

% Lambda
RIEXEF—N
apple X A K
SHHIRE—
““boolean (G
RWEERS
#Bi2 15052 )

E—LambdaRIERNBEEF—MstringK BN S
(String s) -> s.length() <— ¥FHiR[E—4int. Lambdaj& B returniZf],
> (Apple a) -> a.getWeight() > 150 EAB LRSS T return
(int x, int y) -> {
System.out.println("Result:"); FE=/NLambdaREZRXEBEFE M int KBNS
System.out.println (x+y) ; <— HMEAIREE (voidlR[E) . ;FELambda
} FIERTUEEZITIER, XEEHIT
0 -> 42 <" %M 4 Lambda

(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight ()) <—
PP PP g g ] g g %*%Iﬁﬁ%

F R LambdaRiARNE G M apple XA %, BEE—
£%, IBE—int: LA appleMIES int

Javailfi F IR FE I EEXFE Y ETE, 2 A CHRIScala¥EiH 5 B2 DIRES 52Xl . Lambda
M REA A

(parameters) -> expression
5 G EIE R eSS )

(parameters) -> { statements; }

PRATLIE R, LambdaZeihaCiEdaRai i, ff— FIES3.1, BF H O REAEH# T X MR,

MBE3.1:

Lambdai&s%

HIE EREEALN , VA TFIRA R 2 A 269 Lambdak ik X, 2

Q)
)
(©))
“
6))

(O -> {3

() -> "Raoul"

() -> {return "Mario";}

(Integer i) -> return "Alan" + 1i;
(String s) -> {"IronMan";}

%%, AAAF5R F A Lambda.
(1) EA~LambdaiZ A 54k, A Evoid, '€ E£MF MR A E % % public void run() {}.

(2) X ANLambda% A A%, HE@stringtFARKEAX,

(3) EALambdaik A A%, st Estring (#H B XBEE4 ),
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4) returnZ —AHEHKEEG . Bk LlambdaF 2k, FEFERIET, L TH T,
(Integer i) -> {return "Alan" + i;}.

(5) “Iron Man” #&—/MNEEK, RE—NEEG ., ZfbLambda 2, RTAXBRIIES
Fo%, e FH=: (String s) -> "Iron Man"., REWRARIER, TR 2 XK =35
@, 4o FPTa~: (String s)->{return "IronMan";}.

F23-1HLIE T — S8 Lambdal) {6 Fd 22 9
%3-1 Lambdaix{§l

EdESE Lambda7x {3l
M /RFeiA (List<String> list) -> list.isEmpty ()
BT 4 () -> new Apple(10)
iﬁ%*/l\x“f% (Apple a) -> {

System.out.println(a.getWeight ()) ;
}

ARt G g AR (string s) -> s.length()
HAEPME (int a, int b) -> a * b
LA (Apple al, Apple a2) ->

al.getWeight () .compareTo (a2.getWeight ())

3.2 TEMBE LUK A{{ERA Lambda

BAEVR AT REAEA, ZEMBHLA] LA flLambdagRib X, 76 E— 65, fR{Lambdali4: T —
/I\Comparator<Apple>3§ﬂﬂ@§5§o PR AT LR F—Z A sE A £11 ter Jy i FPffi i Lambda

List<Apple> greenApples =
filter (inventory, (Apple a) -> "green".equals(a.getColor()));

AR AEME 5L AT LA LambdaWg? /R DA7E A% B Lambdagéik, 76 L pfL
i rh, ARAT LA Lambda 3R 5 AE B A SBAE 4 filter HIL, WHE X BHE
Predicate<T>, MXE—AREEEEN, WIS, ANEHL, IAERA TR
R R AR, PSRN 2 4.

3.21 B®HEAEO

SCAHRTESE2TE L, A T SE i1 cer MIEMAT ATAIE ) Predicate<T>42 IS ? B3k
P REECIEO ) S AR? AhpredicatefUE X T — Ml 5k

public interface Predicate<T>{
boolean test (T t);
}
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—H UMz, SRR E MR AN IREZHIE T Java APIFP Y —28
HAb R BT, IR 28 iR B comparatorflRunnable.

public interface Comparator<T> { <+

java.util.Comparator
int compare(T ol, T 02);

}

public interface Runnable{ <+

java.lang.Runnable
void run() ;

}

public interface ActionListener extends EventListener{ <+
void actionPerformed (ActionEvent e); X . .

} java.awt.event.ActionListener

public interface Callable<V>{ <G

java.util.concurrent.Callable
V call();

}

public interface PrivilegedAction<Vs>{ <+

java.security.PrivilegedAction
V run();

}

AE KRB AEFEIFEF AR, BoILELRTAMATIRG & (B £ EEA T F AT LI,
EFIRAFHRBIANTIG T X ), TAARSTIATE, REEDREZLT —AHE
Fik, CHARE-ABHXED,

N T KA IR ERARFARIE , IS0 3. 2653 B /il F R 4R T ek i 1 it

MEE3.2: FBHNEO

T AR o R X7

public interface Adder{
int add(int a, int b);

}

public interface SmartAdder extends Adder({
int add(double a, double b);

}

public interface Nothing{

n}; ~

%: RAAdder & BT,

SmartAdder R 2 FHXED, AHAECELT A MFaddidm e i E (P —A2ZM
Adder AR B4k K R 49 ),

NothingdL RA &KX Bw, EACEA FWMEH %,

FPRBGEE AT LI AW ? LambdaZe ik 2 Fu iR BL4% LA IR AR 30 pR BaE 1 A 52
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TR, de A F ok XAF A & XA w09 524 (EARDR, 2 n —A Ak 2
RS Do AR B2 PRIl T LIS AR S0, ORI He Bt . f s it — e, e
P EZEANPAF eI B, B EA R, o Runnabl edt— A HUE LT — MR T ik run
Y R R

Runnable rl = () -> System.out.println("Hello World 1"); <F__1§FHLambda
Runnable r2 = new Runnable() { <G
public void run(){ FREZLE

System.out.println("Hello World 2");
}
}s

$TEN “Hello
public static void process (Runnable r) { World 1”
r.run() ;
} $TEN “Hello o
process (rl); <+— world 2” FI A H#EEi#E A Lambda
process (r2) ; <G $TEN “Hello wWorld 3”
process(() -> System.out.println("Hello World 3")); <+

3.2.2 BRBUEHIATF

PRI D B G T IR A 2 5 a2 Lambdae ik NN 4 o BAPEX RIS 7 ik 7
B E A, BN, Runnabledk A LIE/E— M AW AEZ A ABAIRE] (void) BYKEHY
4, PO E R — M Erunffg ik, XNFE 252, FABARRE (void), v

FATEARZE P T — MR IR A Lambda MR EEIE OB . () -> voidft#
TE2EFFE R, HiRBlvoidfy R, X 1FERunnabled DT CEMN . 255 — 6T, (Apple,
apple) -> intfUFLZHINapplelENSEHR Bint (pREL. FRATATES 4T RIA T 5 1H 1)
F 32 RS T R BRI 2 E B

RATREC A e, Lambdafeikh U B AMESE AR A 1Y . FROITATE3 ST AN A, Gifde
JE QTR A LambdafE 45 bR SCHUR AR . BIE, HEHNE Lambda ik =T LIRSS — 1
i, B g — A R O N S BN s T, 49RiX 1 Lambda Rk X2 44 %
KR O Rh GOk —r . N, ZERRATZATR 0] 75, URAT DG Tk ke Bt — A
Lambdafé%process ik

public void process (Runnable r) {

r.run();

}

process(() -> System.out.println("This is awesome!!"));

BRSPS TR FTED “This is awesome!!”, Lambda®Eih= () -> System.out.println

@ Scala¥5iH 5 IR R gt B ASARE:, W] LR sREOZERL (B “pREEAL" ). JavaTE T T eREGUHE D4R
BERORRUESERL, IR sl — TR 2 BB R
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("This is awesome!!") NEZSHHIRIlvoid, XIATAERunnabled® 0 HruniEw
B
PRATRESAR . M HATETT B R EENEE L B A 7T DAL LambdaWé? ” 155 it
W2t HAh I, BN Javalis in pREE Y (A S UEIRATA- A A LambdazR ik U 24 14
PRFRE, IRATSAESE 15T 163 I RHE X AN IR ), (RS T IAEX Fhr =X,
R AT AR ARk iE AR R A, AN, KEBUavef) 7 R 4AE T HA— %
B O B ELS (AR ), A E3.3, MK — T ARXHE B AT DL Lambdaix />
T ER O

MIE3.3: FEMPE AT LUEFLambda?
VAR ¥R 2 2 4% Lambda & ik X, 69 7 25 X.?

(1) execute(() -> {});
public void execute (Runnable r) {
r.run() ;

}

(2) public callable<String> fetch() {
return () -> "Tricky example ;-)";
}

(3) Predicate<Apple> p = (Apple a) -> a.getWeight();

BF: RAEVLRAHN,

H—AHBlF A, REAHLambda() -> {}EAE L () -> void, XFRunnable¥#)
WEFEruntI X L TR, HIEE, WRAIEITEH LHR KA, B A Lambda® = 6!

BNl F AR, TELE, fetchHh F B E EA 2 callable<Strings .
Callable<Strings># AL E X T —AF ik, 42 () -> String, EPTi#StringfH
7., BALambda() -> "Trickyexample;-)"#& %% () -> String, FAiRAEX A ETF L
¥ 7T A4 Fl Lambda.

% = AMF gk, B ALambdakiA X (Apple a) -> a.getWeight () #9442 (Apple) —>
Integer, XAnPredicate<Apple>: (Apple) -> booleanP X #test H EWE L RE,

@FunctionalInterface¥ 2EAEIE?

Jo R AR KA AFH M Tava API, 2K I B4 X B2 4 A eFunctional InterfacefAniz (3.4
TP RARAF L BRI, Fabd—AKRKGIIR ), IMFERTRTZE 22K
—ANEH XD, R MRARFunctionalInterface@ X T —AN#E0, MEHRLRKIE
215, HERBFEE—ANRTRE R, Flde, 452 BT A2 “Multiple non-overriding
abstract methods found in interface Foo” , & Bl A& % N3 % 7 % a2 &, @Functional Inter-
faceRAXFEN, {23t T ARZFIED M S, £ 8 €A ILEBSFOHE, L eoverride
WERATTEREE T,
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3.3 8 Lambda {113k : FEPITIER

AT — T, BEEIE A H Lambda A7 A S ER I IS B D R TG, 5
ST o GEURAL B (Bt Ak BRSO BB 2 ) I —>H DL RO RS RA T T — R, f—Le4b B,
IRIF RGBS BCE AN B B BRI, IF H IS AT AL BRI L B B UAS . Xt
FEPTE IR 54T (execute around ) BExX, WNEI3-207R . fildn, 7ELLN RS, &5 iR st
JE NSO — AT Bl BB (AR T Java TR IR coy i f), BEES
fap A 7AW, DROAARANT 2 W G A B IR 1 ):

public static String processFile() throws IOException ({

try (BufferedReader br =
new BufferedReader (new FileReader("data.txt"))) {

return br.readLine() ; <t .
XHEMERL

} fEROTRITIRE
WAL/ AR IR R
THB/Z5 ARG THH/ES SR AR

K3-2 55 ARIME 55 B AR IR GE 4 HEA T /1 PR ) — B U AR URS

331 E14%: B2ETAEKK

A B RR A . R HAR SO EE—4T o WERARARZLR 1Sk AT, £5 2 R M
B E R, % E A7 FERENELT, REEHPITREFERAAHE, IH5TF
processFile J7 X SCAFSUAT AN R M A . X W ok B AR R BH A7 W, REZEHE
processFileAT ASEUL . VRFE—F ittt ki SorocessFile, LIMETE AT LIFI
Buf feredReaderfATARIKIAT N,

121847 M IS Lambdal E T4k, ARERAE—IREEMATT, XA HFifprocessFileIiLA R
KZIEAT2RERE? FoAR L, IRTE— B f feredReader iR FlSt ringfLambda, i
n, THHEMNBut feredrReader PHTEIIATIY G 15 :

String result = processFile( (BufferedReader br) ->
br.readLine() + br.readLine());
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332 F2#: ERARHNEOREGBRITA

FATATHAFERES T, Lambdaf 0] FF 1R S pREGUHE DS . RTEEA#E— 1 REPT D
BufferedReader -> String, WAL TOExcept ionSFH ML . 1EFRATHEX —3% T fE

BufferedReaderProcessori,

@FunctionalInterface
public interface BufferedReaderProcessor {
String process (BufferedReader b) throws IOException;

}
BAEAR AT DA A% Dyﬁyﬂ%ﬁﬂl‘lproces sFileNIEINSET .

public static String processFile(BufferedReaderProcessor p) throws
TIOException {

333 #E3L: PUIT—MTA

fEfilBuf feredReader -> String/EFAYLambda#lin] LIMERSECRILEE, H N EIIMNE
BufferedReaderProcessori HHE X process FIEMNE 4, MERBREE M IELE
processFile BN HATLambdafi X E RIS, iEi0fE, LambdaZ AR ARIFIRERENEE, X
PR O Y G IR RS, T B A R R XA R M X oy — A4, ik, 7T
PfEprocessFile RN, MH1S2|ABuf feredReaderProcessor WA Hprocess FEHAT
RbTE

public static String processFile(BufferedReaderProcessor p) throws
IOException {
try (BufferedReader br =

new BufferedReader (new FileReader ("data.txt"))) {
return p.process(br); <
) A3 Buf feredReader
} POE

3.34 Z4:%: 1% Lambda
BRAEARE T DL i fZ 3 AN R ) Lambda® fprocessFile iEs, IELIAREI A A LA T .
AbFR—%7 .

String oneLine =
processFile( (BufferedReader br) -> br.readLine());

AL FRHAT

String twoLines =
processFile( (BufferedReader br) -> br.readLine() + br.readLine());
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FI3-3 6025 T R I ffipocessFile ik RIS AL HE,

public static String processFile() throws IOException { a
try (BufferedReader br =
new BufferedReader (new FileReader ("data.txt”))){

return br.readLine();

public interface BufferedReaderProcessor { e
String process (BufferedReader b) throws IOException;

}

public static String processFile (BufferedReaderProcessor p) throws
IOException {

}

public static String processFile(BufferedReaderProcessor p) e
throws IOException {
try (BufferedReader br=
new BufferedReader (new FileReader ("data.txt"))){
return p.process(br);

}

String oneline = processFile((BufferedReader br) -> °
br.readLine () );

String twolLines = processFile( (BufferedReader br) ->
br.readLine () + br.readLine());

K3-3 N HPRGETAA TR R U U2

LA LJRR T W R ek B H: 1R AL Lambda, (ARG E SUIRA CIED . 7EF
— i, AT Java SHIMARYFIHE O, VRAT LAE ] & kA% 1% 24 A [F] Y Lambda.,

3.4 FRRHAEO

BIRTE3 2.0 22y, s N H HE T — Mg ik, R 0 RAa H,
PR R 4 5 1k B 25 44 v LA R LambdaZR ik 2844 o eRBGNHE 1 B9 G F ik 2E R & 23
A, FTLAR T AR Lambdag@ik s, RFFE—EREMHA T IR B R AT i g 0 .
Java APIHC&H T ILARECE T, L anfR7E3.2795 H WL B ) comparable . Runnablefll
Callables
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Java 81 PEITINS R java . util . function@ g A TJLAFI g 0. FROTEET
KL predicate. ConsumerfliFunction, H5EREHYHIFRA] ILAT 25 BALHIFR3-2,

3.4.1 Predicate

java.util.function.Predicate<T>#EOEX T — 1" Meest AR T, BREEZZ R
™4, IR~ boolean, XHEIAFIWRIEHTQIEMN—FE, IR LM T . ERHZ
FOR— W BRI A R IR AT, SRR DM AN H L tean, ARATLUE L— 57 string
X4 ) LambdazRis=, WT PR,

REZ;EH3-2 ffifflpredicate
@FunctionalInterface
public interface Predicate<T>{
boolean test (T t);
}

public static <T> List<T> filter(List<T> list, Predicate<T> p) {

List<T> results = new ArrayList<>();
for (T s: list){

if(p.test(s)){

results.add(s) ;

}
}
return results;

}

Predicate<String> nonEmptyStringPredicate = (String s) -> !s.isEmpty();
List<String> nonEmpty = filter(listOfStrings, nonEmptyStringPredicate) ;

IRAR LA predicated HiyJavadociiM], I RESTERE R WNand Mor S HAL T2, BUAE
IRAFIRIHETX 2L, AT TAE3 8118 .

3.4.2 Consumer

java.util.function.Consumer<T>f§)\(T¥/|\Z ﬂqacceptﬂ/ﬂ*ﬂﬂ%ﬁ%, vz Al
XA, BAIRE (void ), VRARTFGZEDTMZERITRIXS G, JEX HPATIELEHAE, SinT LA
AN e, RO BRI — 1 forEachrik, #:52— A IntegersiFlk, X
BATCRPATEAE . TE TR, AR LM XA forBachli ik, JRRCH LambdaskdTE]
FIRPRFTA TR .

RIEEFE3-3 flifconsumer

@FunctionalInterface

public interface Consumer<T>{
void accept (T t);

}

public static <T> void forEach(List<T> list, Consumer<T> c) {
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for (T i: list){
c.accept (i) ;
}
}

forEach ( Lambda 2 consumer &1
=3 i S
Arrays.asList(1,2,3,4,5), accept F3iARISEEL
(Integer i) -> System.out.println(i) <+

)

3.4.3 Function

java.util.function.Function<T, R>FEMHAE X T — W Eapply I E:, BHEZ—1
ZARITHYRT S, IR —MZAIRIXT G . WRARTE 2EE L —~Lambda, H4Hii A% 40915 B LG
s, MOTLMEALX AN ED (A O R A R, SER AR e iR ). 7E R Y
RAG T, FRAT RN G R B R —map 1, LK — N stringdl| ML 2615 B4~
Stringfﬁﬁﬂ@IntegerﬁU%{o

RIZ;EE34 ﬁﬁHFunct ion

@FunctionalInterface
public interface Function<T, R>{
R apply (T t);
}
public static <T, R> List<R> map(List<T> list,
Function<T, R> f) {
List<R> result = new ArrayList<>();
for (T s: list){
result.add(f.apply(s));
}
return result;

}

// 17, 2, 6] Lambda ;& Function
List<Integer> 1 = map( O Wapply 77 5EH
Arrays.asList ("lambdas", "in", "action"), W
(String s) -> s.length() <
)
[RY5 3 BIHL

FAINAET =2 B RO . Predicate<Ts>. Consumer<T>HlFunction<T,R>, b
AR E U 1 S SRR AT T

EE— T . JavaZSMIBE 2 5| 288 ( [killByte. Integer. Object. List ), AR
IR (Fbllint | double. byte. char ), HZZH (Hilconsumer<T>HT ) HEESEE
SR, ez R PR A S st s . PRI, FEJavaHLA — 0K AR A AL kit 1
BB IR BIHLE . S MHLRINAVESE 4 (boxing ). AHSLIERME, LR S5 | IR L3y Xt 1

O CHEHADIR F AR —IRH . Scalaifi 5 WA TR, AISTEH 1658 PR L
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MY JEAEZEAY, IAEHR 4 (unboxing ), Javait i —4> B sh EAGHLHR AT IR P P TIX—4155 . %
FEFPRAEARAE R A By, N, XAt A A T R AR (— A intBERA U
Integer):

List<Integer> list = new ArrayList<>();

for (int i = 300; i < 400; i++){
list.add (i) ;

}

B AEPERE T T BT AN Y o SRR S AEAR BT bt RAE I RS A SRR, IR A TE
B P, FERETEE 2N, I RN N ZR I 2 1 SR (E

Java 8 9FA TR T i i) s SR T — LT IRIRCAS, DASEAE I A K AT 2 I ah 2
RIS G A SR A ROERAE . e, ZE RS, i Intpredicateilitf 7 XA 1000847
AerE e, (HEEfpredicate<Integer>it e iS5 1000248 8| — A Integer X A,

public interface IntPredicate{

boolean test(int t);

}

IntPredicate evenNumbers = (int i) -> 1 % 2 == 0; g

} true (L&)
evenNumbers.test (1000) ; <+—
Predicate<Integer> oddNumbers = (Integer i) -> 1 % 2 == 1;
oddNumbers . test (1000) ; <— false (¥#H)

— R, XS TR A S B AL R B T A A4 RN E X B SR AR AT, L
fllboublePredicate. IntConsumer. LongBinaryOperator. IntFunction®, Function
PO E T B S ECEMAAS P . ToIntFunction<Ts. IntToDoubleFunction®s,

Fe3-25055 T Java APTH AL ) d i Y ek R (e 11 R R B R AT . T ic i Hog— ik
Mo WARATRE, AL A A I, (T,u) -> REYRIX TR T 2 ane
— A RREAEIRAT . RN T 2H, B ERE 1 RE, BAPNSE, 0z Al
THIU, IRFIZERINR,

#=3-2 Java 8HhMEAERHKNIED

EgtiED AT BRI R RS
Predicate<T> T->boolean IntPredicate, LongPredicate, DoublePredicate
Consumer<T> T->void IntConsumer, LongConsumer, DoubleConsumer
Function<T, R> T->R IntFunction<R>,

IntToDoubleFunction,
IntToLongFunction,
LongFunction<R>,
LongToDoubleFunction,
LongToIntFunction,
DoubleFunction<R>,
ToIntFunction<T>,
ToDoubleFunction<T>,
ToLongFunction<T>
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(&)
EHREO ER BUIR F [RIREBIERL
Supplier<T> ()->T BooleanSupplier, IntSupplier, LongSupplier,
DoubleSupplier
UnaryOperator<T> T->T IntUnaryOperator,

LongUnaryOperator,
DoubleUnaryOperator

BinaryOperator<T> (T,T)->T IntBinaryOperator,
LongBinaryOperator,
DoubleBinaryOperator

BiPredicate<L,R> (L,R) ->boolean

BiConsumer<T, U> (T,U)->void ObjIntConsumer<Ts>,
ObjLongConsumer<T>,
ObjbDoubleConsumer<T>

BiFunction<T, U, R> (T,U)->R ToIntBiFunction<T, U>,

ToLongBiFunction<T, U>,
ToDoubleBiFunction<T, U>

REECAF R TR ZREEHE D, mT U FHIARS A Lambda ik K& 4 . b TRER
%ﬁ%ﬁ&,ﬁﬂ%%.o

MIE3.4: FRFHNFEO

xFF T 5 R H AR A (BPLambda®k ik X9 A % ), R ATk JRXED? EX3-2F
TAKB| KR L E, AR —FT %, FHHE—AT A A X 3% X 4269 A st Lambda
F ik K

(1) T->R

(2) (int, int)->int
(3) T->void

) 0-

6) (T, U)-
BT,

(1) Function<T,R>F 4., ©— KA THEA T LR A EXVRG TR (e
Function<Apple, Integer>/ARFERFERYEZ ),

(2) IntBinaryOperator LA "E——A % 7 ik, " YapplyAsint, CREN RHIAE
A& (int, int) -> int,

(3) Consumer<T>HA A E—— AW E T k™ fFaccept, REAEHIHMAFZT -> void,

(4) Supplier<T>B A E—— AN F 7 Ekmthget, REMBHIMBEFZ ()-> T, &,
Callable<T>EAE—— AN HEF ik tEcall, REMIHEMBASFZ () -> T,

(5) BiFunction<T, U, R>EFE—— Mm% FH Ek» fapply, REN BIHIGEFE (T
U) -> Ro
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AT RS T RBEE I MLambdafiie, F3-3545 7 —2efi %] . Lambdaf{ ]+, LA
JenT LU R

%3-3 LambdasX & # R 1ZEOMGIF

fERAZA Lambda 9 fF AR R ED
T IRFERR (List<String> list) -> list.isEmpty () Predicate<List<String>>
BT % () -> new Apple(10) Supplier<Apple>
Hh—rxt% (Apple a) -> Consumer<Apple>

System.out.println(a.getWeight ())

— (string s) -> s.length() Function<String, Integers>Bf
PEBE/HRE ToIntFunction<String>
f?jf%ﬁﬁ\ﬁg (int a, int b) -> a * b IntBinaryOperator
tbEpiAxtg  (Apple al, Apple a2) -> Comparator<Apple>a{

1. tWeight . T 2. tWeight . .
al.getWeight () .compareTo(a2.getWeight ()) BiFunction<Apple, Apple, Integer>

B{ ToIntBiFunction<Apple, Apple>

%, Lambda, TARKXEONZEARER?

HIER, AT RHE XA 0 B R AT E 24557 % (checked exception ), %2R 4% % #Lambda
iii;‘%mﬂj%’%%, E@ﬁ j]‘;%: /’}{X—A/I\ EI EJé/‘j gﬁﬁ;"fi‘n ) ;f-}% H}] %*&%rﬁ%‘ ’ E&A%;}aLambda
@E-‘/l\try/catchi}%‘?o

e, B33P RAINL T —N#789 R X2 Buf feredReaderProcessor, € %X F
T — /A IOException:

@FunctionalInterface

public interface BufferedReaderProcessor ({

String process (BufferedReader b) throws IOException;
}

BufferedReaderProcessor p = (BufferedReader br) -> br.readLine();

0 ARV A& AR ] — AN B X B P WAPL, deFunction<T, R>, ZAMEA T
BlE—A (REET—F4A%), Stream APIP K248 A K328y B3 XiEw ), ZAEALT,
T AR XA ST

Function<BufferedReader, String> f = (BufferedReader b) -> {

try {
return b.readLine() ;

}
catch (IOException e) {
throw new RuntimeException(e) ;

}

BAEARAGE W O Lambda, 7EMPHLLL R ANATEEATEATT o #TRBATSN G —LLH 54
BOLAT . Hifas WA LambdafCRRUAGAY , LARARI S T B9 RN, 7% ANLambdart F £ N &R
FJRERAL R, A7 Fvoidife A8 f Lambda®s o RJCHT S B FE 0 B T~ — T B0N%S, TLARTR H S
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P, BUEATIRSER 3. 6 T UF R kS I

3.5 ZKEEE. KAHERTLAKIRE

SPGB LambdaZeik 2t UL AT L RGBS, SRT, Lambda
FIR A I A& A B BREGHE C (58 8 T AT T ffLambdaZeikat, FRIIZE _
JELambdalf) SRR A4 .

351 HAKE

Lambda )2 B2 M fdi I Lambdaf) bR SCHEWTHRAY . ETR3C (Hdn, 2 efsmirikm
2R, B ERER R R ) P Lambdaeih s Ui B AR ARy B AR R A EIRATE S —
B, BAESIRMHILambdaZeih N 5 A28 T4 3-8k T U YIRS A 2 o

List<Apple> heavierThanl50g =
filter (inventory, (Apple a) -> a.getWeight() > 150);

filter (inventory, (Apple a) -> a.getWeight () > 150); ——

@ i iambaay 1T
SR 20 LR
REARE L eriy
E L,

filter (List<Apple>inventory, Predicate<Apple> p)

O . mExne

Predicate<Apple>
(T4 F|apple) |
BHR%R © s raopie -
booleanltfigLambda
. &4, e —4
Predlcate<A}ople> Apple, iR [E—/
5 H B4 505 3 3 boolean, li]lﬂiﬁﬁ%
T ale? KRB ETIR,

boolean test (Apple apple)

fREF, BAtest,
%—/~Apple, iR
[a]—/~boolean!

Apple -> boolean

F3-4  f#LambdaZe ik A AR ARG A i 1R



50 % 3% Lambda &ik X,

FAVKG AR T DL A an R s o

O E, IREFRHfilcer LA,

Q %=, ZoR'E/EPredicate<apples ( HARZEH) XL MYE A EXSH.

O %=, Predicate<applesfE—PREEIED, LT —PErest FME T,

Q %0, test AR T— A REFNIAST, ©rlLIiEZ—"apple, iR [FEl—boolean,

O &G, filterMEMSEPRSEERLAICHGXANEK

XBACH AR, ONFRATFME 3 Lambda e ik B R EE R Z app1 e HBEL, IR A —A>
boolean, IR, UHLambdadibzUili— 54, IBAING I L/ B chrows i A)dLh
M5 2 VUL .

3.5.2 [E1#£8Y Lambda, FRIMRIKRIZEO

AT BAFERPME, [Fl—Lambdazgik =t ] LS AR R B DR R, HEE
TS S A ReE 2y . tbin, AimiEfAYcallableflprivilegedaction, XM EL
I EE T 2 WAEEZ HR Bl —AZ RITH k%, i, T e a2

Callable<Integer> c = () -> 42;
PrivilegedAction<Integer> p = () -> 42;

XHE, -1 ENERER R callable<Integers, % ~AWER H frZE 82
PrivilegedAction<Integer>,

FER3-3P AR AR T — AU BT 5 [Fl—Lambdan] FIF 2 AR B sREEEE T -

Comparator<Apple> cl =

(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight ());
ToIntBiFunction<Apple, Apple> c2 =

(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight());
BiFunction<Apple, Apple, Integer> c3 =

(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight());

EWEERN
AR K Tavatd iE BGALILIF, JavaTP O R FINT EHEFL (<> ), A A2 A

LT XM EAG TR (X—-BRLETNERNE TG %), —MEEPIRZXTA
HAERANRE S AR LT, AR T @I AR & e R 5%,

List<String> 1istOfStrings = new ArrayList<>();

List<Integer> listOfIntegers = new ArrayList<>();

5Tk AvoidIR A LI

Jm R —ALambdaty £ Z —AEa £ AKX, CHhi—ABEvoidd) HHEMBEFHE (S
RESHABINEALFES ), Blde, ATHITHRAZESEN, AEListtaddF FBEE T —A
boolean, mARZConsumer E FX (T -> void) Fr&RKevoid:
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// Predicateifk® T —Aboolean

Predicate<String> p = s -> list.add(s);
// Consumeri&® T —Avoid
Consumer<String> b = s -> list.add(s);

FIBAE 1, VRIS RS AR I H BRARAE 2 i LA R AW HL AT DA P Lambda 263k 38 T &
TR ARG R R SC. iy R Se ( BERLRIE(E ), URKEES Y T Sch3kis | _
BRI, O TR RS R I, EIRIRI3.5,

ﬁ”z%w”fﬂﬁ%,kﬁ/l\]éj FAR?

Object o = () -> {System.out.println("Tricky example"); };

%% : Lambda& ik X8 L F XL Z0Object ( BAFEA ), {20bject RA—NMBHK KX,
AT BRI AER, AR e B AR E A BURRunnable, CW BRI EFZ () -> void:

Runnable r = () -> {System.out.println("Tricky example"); };

PREL 28 DAt anfal R E AR A A — A Lambda & 75 7] DL FHEANReE 1) 130, Hsk,
B LIRS — L8 AT A R Y . HEWTLambdaZ KUY 2R AL

3.5.3 ZKAIHEWL

PRIB O] ASE—RALRAOIAD . Javadiifas s N R3¢ ( HFRZEARD ) el A4 R Kt s
FURAL A LambdagRik =, X RME & n] DIER H S A Lambdal 2844, b sRECR AR 0T LA
i BFRZERORISE], IR A TE T, Mieds ] LA T f# LambdazgR ik 0SB, XA mT
PITE Lambdaifiid 48 2 hri 8RR, HaiGiid, JavaZmifan 2% T i X AR Lambdal) S 4
HA,

List<Apple> greenApples = PR
filter (inventory, a -> "green".equals(a.getColor())); < SHai B

Lambda ik A Z A28, (U] et A ab s B8 g Bl &, fildn, ARAT DLk A1) —4>
ComparatorXf 4.

Comparator<Apple> c = . ) =S
(Apple al, Apple a2) -> al.getWeight () .compareTo (a2.getWeight()) ; qg‘gﬁﬁﬁf

Comparator<Apple> c =
(al, a2) -> al.getWeight () .compareTo (a2.getWeight ()); <—— BHLEBIHERT

TR, AR SRR S, ARMERIENTE S ik, Bt Ak MR 4T 5
b0 R U AR AV TS LB 7 & iy 95 2 WAV s i wlf = =19 8

O IFER, MLambdaf{H — KRBT EHERTNSHNT, SELFRPL R S5-U T LU S o



52 % 3% Lambda £ X,

354 [FRABEETE

BATEA M A BB T Lambdae A 20H0 HAHEN T HEARBE A SE. (HLambdazkik
WAFHEH A B EE CRESE, MEEINZERETE LR ), MIGELA—. e
FRVEH 3 Lambda, 1201, T HiAYLambdafiifk T portNumberZs i ;

int portNumber = 1337;
Runnable r = () -> System.out.println (portNumber) ;

S, A — R UNRET: SE T REXIX Se At il 2 A — 28R . Lambdan] ABEA FR
Hi AR (BRI ARSI ) SSpPE RS, (AR R AR EY R final,
S g final, AL, LambdaZaih sl BRI IRG BN THY R ALt —ik. (i filigk
S B T IR MR & il A b enis o ) N, R ARG ICE %, N iportiumber
AR PIRAE I -

int portNumber = 1337; % : Lambda®RiAR 3| HHE
Runnable r = () -> System.out.println(portNumber); <— ITENNEHRLHN (final)
portNumber = 31337; HESL EFREH

3t FHER A = 1Y PRI

PRATREZ M A O, AT A s iR AR A X SR 55—, S92 ey AR i s 1 S —
AR, SIS AR AEE T, R AR B WA AEAR o AnSR Lambdar] LA L3217 0] Jm)
AR, 1 H Lambda @ 7E—PZFEH A, WIff FHLambdaf4e#2, Wl RESTE T EL % AR 2 1 2L
P N R Z )G, Uinlizass ., ik, Javafeisia) At )R8 g, SEbr F eV e
HRIAS, AT R A AR b o 2R ey A d (AR — R SR A A A DX T —— It A T
XA PR

5, X BRI BRI R A F el AR SR AR g A & AR (AT S LU 4 2rh
ff ke, XA S BHARIR A 2 N A A T A0 2 ),

[Z§2)

HRTae 2 stid il & (closure, RZFeClojureZp 425 5 & ) XA, KRTH4HA
LambdasZ % i 2 L6923, AAF 3Lk k3L, ML — A SRRy E6, LCTUALR
FH AT F A DR AGEARWE T, Blde, WETAEASHAFEL S MR, CLTAF
18] Fo s B AF R SN %, IAE, Java 849 Lambdafe B % £ T AMEM T A L tg Eif .
CAVT A H S Ar it b7 ik, FETAFRAERRZIEE, 28 AR IR
HeM5- 22 X Lambda#y 7 69 B R EW N A, X T FAMAZ B RLH,, 7 AN % Lambda
A, M AR ETHA ., il TR, IFRPNGFEORBETASESRALEZL,
FHEBXETECAMRTEINELE, R AFFETRENAIEE, AT LEREE
REAWIG TN, MXZEMNAEER G (EHAEZTA, BACIRAERET, Wi
AEREZ AT ),
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AE, ARG Tava 8SIASTH BRI S —DIIEE: 51 A, WL BT o it
Lambdaf S 2

36 FHX5IH

ISR R AT A 2 M BA 752 X, IR Lambda— LB EA]. fE—LE5 00T,
HE A Lambdae ik, EAMUFHE L3, et s AR, TR Java 8 API
(FeAT2AE3. 7 PR S ), HITNES IS B— D HEF A1

JEHi:

inventory.sort ( (Apple al, Apple a2)

-> al.getWeight () .compareTo (a2.getWeight ()));

ZJa (S java.util. Comparator . comparing ):

- 1{1?!3’9%—’1‘
FESIR!

inventory.sort (comparing (Apple: :getWeight)) ;

3.6.1 EHEIY

PRA A ARGZ RO TTIES I 5k LT AAE VAU A4 J7 v ) Lambda i — Pt
Bk, BRHEATERE, WHR—1LambdafCFRMHZ “EHERMAX N ", IBHRIFEEHAFR
KA E, mAREMROAEEE. FEE, R SRR YR A 0k S Bk )
Lambdageih . [HE, BT R ZAFR, VREVICID T & £ 4, BRI TAERWE?
MR S ksl e, BARTI R S BR AT /T, O IE R A BRCEE IS T . o
apple: :getWeight FLEGIH T appleiHiE LK Jikgetweight o iHIC E, ARERES, FR
PREA BRI ik . ks 2 Lambda® ik (Apple a) -> a.getWeight () HYREE
Gk, R3-445 1 T Java 87 k5| ARG HA— 26457

#<3-4 LambdaR EEXM A5 AHIGIF

Lambda EHWMAESIA
(Apple a) -> a.getWeight () Apple: :getWeight
() -> Thread.currentThread() .dumpStack () Thread.currentThread () : :dumpStack
(str, 1) -> str.substring(i) String::substring
(String s) -> System.out.println(s) System.out::println

PRAT LUAE T RS IR AR S AU B B—T5 VL i Lambda i) HHIENE , OB IRSIR R RE R S0
RS AT .

eI #9E 75545 F
Jrks I HFEA =2,
(D) FEM# S EZHETIH(FIIN IntegerfparseInt 7%, GfEInteger: :parseInt ),



54 % 3% Lambda £ X,

Q) FEmEZE XA ZH FEWHTESIH (B W string B length 7k, HE
String::length ),

(3) FR 1A * G o 5245) Zr sk TR G I ) (BORARA — N R AL ftexpensiveTransaction
HF il Transact ionBBIFIXT 4, B XFFEH T kgetvalue, IBAVRELAT LA expensive-
Transaction::getValue )s

S AR =R g LT R EREARA RULE . KT string: : lengthiEE RS |
FHA AR IRAE S T — DX R BT, XA R A B & Lambda ) — 1241, #1401, Lambda
#FiA (String s) -> s.toUppeCase () AJLLE{EString: : toUpperCase, {HE =FIrks|H
5 W &, VR 7E Lambda P i ] — 4> 2 & AF 72 B9 b 9 J7 % o 914N, Lambda 36 3k X
() ->expensiveTransaction.getValue () E,fug{"ﬁexpensiveTransaction: :getValue,

MR — LB B 7, FA Tt ol LUK Lambda e ik sUHAG A SN AT LG T, INIEI3-5FR

o Lambda (args) -> ClassName.staticMethod (args)
Vb1l ClassName: :staticMethod

e Lambda (arg0, rest) -> arg0.instanceMethod (rest)

arg0f&ClassName
Bl

Vb1l ClassName: : instanceMethod

e Lambda (args) -> expr.instanceMethod (args)
Vb 1bii! expr::instanceMethod

E3-5 b =FARIZETY Y Lambda 2k UM g vk 5 | 0k

TR, A R g B R ERACEA ] (super-call ) () —SRERIE Y J7 vk
UM IR AT G R EARG I, ey BRI — AP R I Lis e HER, ZBSR
/J\EO ListEI‘Jsortji?z?éﬁ%'gé/l\Comparatorﬁfjj?;;‘ﬁo VFEWEE@JT, Comparatorﬁﬁf@T
—ANEA (7, T) -> intZELREGERE . R R stringZEF i compareToIgnoreCase
T E L —ALambdaFe b, (H: & compareToIgnoreCasefStringZ e E LAY ).
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List<String> str = Arrays.asList("a","b","A","B");
str.sort ((sl, s2) -> sl.compareToIgnoreCase(s2));

Lambda#Kih = %4 5 comparator B REGIATTAA . AR R I, XA+ 7]
VI35 FHSCS BCT i iEf

List<String> str = Arrays.asList("a","b","A","B");

str.sort (String::compareTolgnoreCase) ; _

R, MIEa ST 5 LambdaZ ik S RIR ARG Ay A8, R X T 45 72 1Y pR AR

AIEA, XANTIETIRSAR: T5iks IR 24 W25 T SO BIIT R
N T RGSARRT I G R BRARFERE , Xl 463 60 !

MIE3.6: 53%5|H
T 7| Lambdak s X 69557 k5| AR 42

(1) Function<String, Integer> stringTolnteger =
(String s) -> Integer.parselnt(s);

(2) BiPredicate<List<String>, String> contains =

(list, element) -> list.contains(element);
i BEwTF,
B (1) EALambdaf ik X ¥ EAHAEL T Integer# 5 7% kparselnt, XA F k4L —

ANE B AMRIString, FBEE—AInteger. B, Tk A B3-5F 8 5@ ( Lambdak ik
XARHLET %) REBLambdak xR, 4o FH T

Function<String, Integer> stringToInteger = Integer::parselnt;

(2) X ALambdats Bl % —AMAdk, AALcontainsF ik, I THF—AMEHRZList £ A
89, ARTT MR B3-5F 49 2@, o FHw

BiPredicate<List<String>, String> contains = List::contains;

KRR, BFERGRGJHMAFRZ (List<String>,String) -> boolean,
List::contains ¥ VAR 6L R IX A F B b iR 45

FIAFC L, BATURS T A A B A7 5 S @I iE 5 U o (ER VR nT RO
R i PREUEE U 1

3.6.2 HIERH3IH

X F— A~ B0 A K pR A, R LLA B ) 24 FR A S Fnew R A EEE ) — 51 H -
ClassName: :new. ‘B RINRE S8 18 L5 FHZERL, BN, BasE — A g A 250,
EitifsupplierfZ44 () -> Apple, VRATLIXFEML:
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1915 iR ¥ 5| AR mERIA

M- ey
Supplier<Apple> cl = Apple::new <G Happle () HEEH

Apple al = cl.get(); <+, .
18 F supplier W get /5%

B — N #ifapple

X T

FABRALE R K E
Supplier<Apple> cl = () -> new Apple(); <+ AppleHiLambdaztizsl
Apple al = cl.get(); < 38 A supplier M get 5 3%

BEE—1#ifapple

AR S PRI 44 R apple (Integer weight), ARABHLE G Functiond® O HZ
%, TRARW LIS

{5 [E)apple (Integer weight)

- HEEHGI

Function<Integer, Apple> c2 = Apple::new

Apple a2 = c2.apply(110); <+ N 5 .
PP pPpLy | AR ZFunctionf ¥ Kapply 3 ik, 3

HEERNEE, H=4%—"apple

R T o
REKRNESCE—
‘N applefiLambdazz

Function<Integer, Apple> c2 = (weight) -> new Apple(weight); «— XX

Apple a2 = c2.apply(110); G . . N
AR iZFunctiond® M Mapply 5k, HAHE

KMER, Bt — I HiappleddR

FETFEMARIE T, — A HIntegerf AL st AT R ARE T FRATAT T 2 LU
map I ELIEA T rppl e MIMIE BREL, 158 T — P HA AR HEEPRE st

List<Integer> weights = Arrays.asList (7, 3, 4, 10); e A ]
List<Apple> apples = map (weights, Apple::new); <G fe38 B map 5 E
A /.

public static List<Apple> map(List<Integer> list,
Function<Integer, Apple> f){
List<Apple> result = new ArrayList<>();
for (Integer e: 1list){
result.add(f.apply(e));
}
return result;

}

WA — DN HAWDHSEIE R apple (String color, Integer weight), AFA

G ABiFunctionE NS, TRMRITUXHS:
$E[EApple (String color,

Integer weight) A A5 1 R

BiFunction<String, Integer, Apple> c3 = Apple::new; < ®W5IA
Apple c3 = c3.apply("green", 110); <+ N =
bp pely (g ) AR ZBiFunctionif #HHapply

5%, HAHERNHEMES,
B E— 1 apple Xt &R
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AT
il %XE']F?E?HE
BiFunction<String, Integer, Apple> c3 = £ 8] — 1 apple
(color, weight) -> new Apple(color, weight); EﬁLambda%ﬁ_‘t

Apple c3 = c3.apply("green", 110); <t AR i%BiFunctionF M Mapply

7, ARHERNHEEESE,

B EE— 1 #ifapplext R _
AEAE T RECEBL N RERS S | e, XATIRER —Leg BN . Fln, 7Ra] LA fvap

P G PR B S B AR E . R ABIE— A giveMeFruit ¥, A 'E—1sStringf—>
Integer, ‘ERLAT AR HAS ] B A4S Fhk R .

static Map<String, Function<Integer, Fruit>> map = new HashMap<>();
static {
map.put ("apple", Apple::new) ;
map.put ("orange", Orange::new) ;
// etc...
}
public static Fruit giveMeFruit (String fruit, Integer weight) {

return map.get (fruit.toLowerCase()) < . . ~

.apply (weight) ; @ R FAmap S8 T —A1

) Function<Integer,
Fruit>

Flinteger X & fjweight £ F Function
Bapply () F RS R AT E KA Fruit

N YRR RN 7 AR 3 RO | B AR, il 463, 70 |

MIE3.7: MEEREEIH
HREZFR T hef Tl A EA ., —A BASRKGHERDRET AMERHKI R, REEL
T fe s B = AR ML FH, Wdecolor (int, int, int), &AM REKF| FR?
KE. A, MERHG] A E R R ClassName: :new, 4 EXANBF 2 @k 2
Color::new, 12RGHEELME LT A4 L L 2B XED, BREFZTAYFEAR
BX A RHE KB, RTAH TR E—A

public interface TriFunction<T, U, V, R>{
R apply (T t, U u, V v);
}

PAART G T @A AR AT

TriFunction<Integer, Integer, Integer, Color> colorFactory = Color::new;
AT T HFZHNES: Lambda, pREGEUHEOFITES I FATESTE T — 5 — DI Sk

3.7 Lambda 1545 FsLh,

j]TQAl_*ﬁLﬁ&ﬂﬁTﬁ:\,mﬁﬁ?éﬂ:Lambdaﬂ/JV‘]%‘LI&/\E FATHT LRSI FETT LR B
i NEILED H—1 AR, I 2R A — A A ML A Aoy

AN




58 % 3% Lambda &ik X,

FHEFIONTY . X MBI H PSR A RS IIGE: 1738k, 42K Lambda
FIRAMTT LT I o FA TSR e 2 T SRR IR, A SRR ] WA
3 ):

inventory.sort (comparing (Apple: :getWeight)) ;

371 H£1£: HEKE

RARSEIZ, Java 8IYAPIC G NARSRE T — A List W Y sore ik, MAHAC L5 HE,
2B RXERT B 28R E T F, AaHEHE Y RIS AL 8B 45 sor e IrIE MR 17, sortIiikRy
BRI -

void sort (Comparator<? super E> c)

EfE—Comparator MG WP apple! L ETavarP I R AT BT
WALEAE— DXL, BA TP sort AT HRARALT : A T RHETRIEAR], HAT M
ENCIE

IRBIS— AR TT S F LRI

public class AppleComparator implements Comparator<Apple> {

public int compare (Apple al, Apple a2) {
return al.getWeight () .compareTo (a2.getWeight ());

}
}

inventory.sort (new AppleComparator()) ;

372 H245: EHERE

WAERTIEE 2 7, AT LM B % ERBGH MR 2, MIAE T Comparator I H 5L
BilfE—x
inventory.sort (new Comparator<Apple>() {
public int compare (Apple al, Apple a2){
return al.getWeight () .compareTo (a2.getWeight ()) ;

}
1)

3.7.3 ZE3#: £H Lambda FRiAT\

{HAR A f D5 AT RAED IR Y . Java 85| A T LambdaZéika\, ‘BIRMAL T —Fit BB s
AR H bR . R, RERNT, FET 2 &8 X4 2 15 v] LU Lambdagib =, FAT
[l — 1 . PR RS MR T R SR ENZES (FRA S B8 5F )
AR T LambdafZi AN S . TEXMIITFH, comparatorfU#E T HREEHIAST (T, T) -> int.
AR RSESR, Irh e BARMERER (apple, Apple) -> int. MHEMIFIR T EE
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b ERURXEER T

inventory.sort ( (Apple al, Apple a2)
-> al.getWeight () .compareTo (a2.getWeight ())
)

FATHT AR T, JavaZi it il LARYE Lambdath L I T SO 4 B Lambdag2 ik sS4
EA IR AMRERIRTT ST LS X

inventory.sort ((al, a2) -> al.getWeight ().compareTo (a2.getWeight()));

PRIRIE A REAZAS 51 5y 35— 5 18 ? comparator B — N Ecompar ing Mg A4 B 5 s,
Eﬂufi}i*/l\Funct ion}E}j’%EYComparable%Efﬁ, B\fFéliﬁié/l\ComparatorXﬂ'g{ ( ?‘Zﬂ]/f;\ff%
TR AT A O LA TS T )e BV PME N (AR IAE AL 3 i Lambda H A7 —
NS4 Lambdayid W] 1 Anfaf PSR b S IR 22 LU AR BT ).

Comparator<Apple> ¢ = Comparator.comparing( (Apple a) -> a.getWeight());

BRAEAR T LIRS P A B — i T

import static java.util.Comparator.comparing;
inventory.sort (comparing((a) -> a.getWeight()));

3.74 F4%:. FRAESIH

BT R, 725 TR B AU EE e i 280 Lambda 2 3k s iR 24 . A mT LUT 565
FLEARACAS T s (BRIRE S S AT java.util. Comparator. comparing ):

inventory.sort (comparing (Apple: :getWeight)) ;

WENR, RPEVRM RIS X Hlava 8ZRTAISAFAEMRILYE? & B ; B
AWARMIE, If BARSEEERMAEHAZE A Z . WA AT, RS R

3.8 &4 Lambda RIERXHBR G4

Java 8T LA sRBE N B o e ey k. BRI, rZ2diclin, anH
FAL i LambdaFE ik R M comparator \Functionfllpredicat e 2L T IR E S .
R 2B EWE? RSB, XERE VR IR Z A ) Lambda & R A28, Eoin,
PRAT LIPS TE TR 22 A — S or BE , A — AN KB miH, R LIE—1 R 45
R T — R A . AT RESAR, B O B AT REA EZ ke (He5E, Xif
B REEUE O W) BT TET, RATRREA AR R R A %, Wl E el
k. RANTSTELITIFIR . A HTAGIRNT, SR 20 TRk DL AR AT LU
M ARt, BEAEEREHIE,




60 % 3% Lambda &ik X,

3.8.1 LERHBES

FATRTEAE 2], ARAT LMEHE Sk comparator . comparing, ARFEHEHUH T HA s (H
HiFunction¥ik [M—/~Comparator, U1 F I/~

Comparator<Apple> ¢ = Comparator.comparing (Apple::getWeight) ;

1. %R

AN SRARAR B S S F b R HE B A HANE S ) — A~ comparator SEH . 210
H—BRIN ireversed ] M4 E I HLEA0 7 o PRULSR FHOFGR IR e s, Rk
— N RT—Fmt n] AR S SR b I HE Y

inventory.sort (comparing (Apple: :getWeight) .reversed()); <—

2. tLiaRE

AR ERAR LS, (H AR A B SRR B 2 WSRO HEAE AT RIE? /R ] RE
T R — A~ comparator kit —25E SGXAN LA . o, 7R E R SRR Z G, KA
REAE IR EHY . thenComparing M EHUEMEX NN, B2 — 1 REE S8 (A
comparing HiE—HE ), MR MIEHE —comparator WK Z JE/E—FERY, BEEHLEE —A>
Comparator. MR AT LAY HI AR P AN [R]85 T

REEHR
A

inventory.sort (comparing (Apple: :getWeight) BEEERHEF
.reversed() <+—
.thenComparing (Apple: :getCountry) ) ; <— BAER—fE R

H— R
3.8.2 BlAES

R O ARE = negate., andfllor, iHRATAE T C A M predicate BA#EL
ZeBig I, Hen, AR LUME fnegate HERIR Bl —predicatedlE, HURERAIELAY .

4 I B prredicate
" %K redapplefdE

PRT BEAR EHE P LambdaHand JF iAok, HAN— SRR AT (0 S U

Predicate<Apple> notRedApple = redApple.negate();

Predicate<Apple> redAndHeavyApple = %%ﬁ/l\ﬁiﬂ*—&'—ﬁﬁ%
redApple.and(a -> a.getWeight () > 150); “ PredicateXfH
IRATLIE—B AT, AT AR (150580 1) MR, TaRgig,
Predicate<Apple> redAndHeavyAppleOrGreen = fEEPredicatefy
redApple.and(a -> a.getWeight () > 150) FERMEES A
or(a -> "green".equals(a.getColor())); < PredicateX{H

X — i 2B e 7 TR B Lambdagik = A&, AR AT AR EETE &2 2= 0 3k, (HEs ok
R AN IR ZEARZ ) HER, andflor e MEFRAXEE T A &, WA A IfER
FeH i, Hi, a.or(b).and(c)JLIEE (a 11 b) && co



3.8 £ 4 Lambda &ix X &9H A 7 % 61

3.8.3 EHEA

, BRI P Funct 1 ond N Ir K M Lambda#iib U R Al K . FunctiontE MM ILAL
TandThen%ﬂcomposeW/\%ﬁﬁ\ﬁ% 1A IR Bl Funct 1 on A —A4N 3L
andThen i IE 23R Bl —>pREL, B AEXTHI AN FH— 45 sR &, AR i H 55— ik
Hohn, R A EREEABEEI (x > x + 1), B EBe TR, 1mu B _
AR, SESABEIN, PRI

Function<Integer, Integer> f X -> X + 1;
Function<Integer, Integer> g X -> X * 2;
Function<Integer, Integer> h f.andThen (qg) ;

int result = h.apply(1); <+ X95R E4

BEFSSEg(£(x)) 8K
(g o £f)(x)

%mmu%wﬂ@mwmmwﬁ%,%E%ﬁ%@ﬁmﬁwmmwm%ﬁiﬁ%%%A@
%, ﬁt}:ﬁiﬂﬁl‘_lﬁzl*‘%%?ﬁ o HelntE E— T B composelil, B EKEET (g
MandThenNEHEq (£

Function<Integer, Integer> f X -> X + 1;

, - Yok LA
Function<Integer, Integer> g = X -> X * 2; HFEESEFE(gx)
Function<Integer, Integer> h = f.compose(g); q__.EE(f o g)(x)
int result = h.apply(1l); < sy

XIFIRE3

KI3-61tB] T andThenflcompose Z [A] 1Y X 5]

f.andThen(g)

A 3
f g

1 2 4
f g

2 3 6
f g

3 4 8

N

x -> x + 1;
X => X * 2;

Function<Integer, Integer>f
Function<Integer, Integer>g

f.compose (g)

A Ep S
g f
1 2 3
g f
2 4 5
e} f
3 6 7

K3-6 ffiflandThen5compose

XU EARA KRR T o IBATESLB R A fF AW I ifss — 2R3 T RIE, X
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st ringZom i—EHF MO A

public class Letter{
public static String addHeader (String text) {
return "From Raoul, Mario and Alan: " + text;

}

public static String addFooter (String text) {
return text + " Kind regards";

}

public static String checkSpelling(String text) {
return text.replaceAll ("labda", "lambda");

}
}
IJLTM\TLJﬁﬂﬁ%ﬁglﬂﬁ%%@@%ﬁ%ﬂ‘?ﬁﬂiéﬂ%T, el — ke Sen
sk, WIRBHTFG KA, fdRin E— R, WE3-7RR

Function<String, String> addHeader = Letter::addHeader;
Function<String, String> transformationPipeline
= addHeader.andThen (Letter: :checkSpelling)

.andThen (Letter: :addFooter) ;

L322 il §53

andThen andThen
addHeader checkSpelling

addFooter

K3-7 fdiHandThen 5Kk

S ANUKZTRE ARk . R, MBI G A

Function<String, String> addHeader = Letter::addHeader;
Function<String, String> transformationPipeline
= addHeader.andThen (Letter: :addFooter) ;

3.9 HEFHRIKMEIE

WERAR b2 I A HE S T, AR IX — TR I3 — A B IR IR Lambda e i U1 e A%
1B AEAE AR LB & 5 A5 P B AT A Y ARBUX — T, AN — A R ALY

391 M|y
RBARA—A (B, Adava) R, HINTEE SO
f(x)=x+10
M2, CTREARH) SR R — R, ETELR 25 R I AT AR (B i ).
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Xt E3-8 s M IX IR &5
[/ 7 Codv 3k [ e+ 10)d

20

18 f(x):xﬂ 0

16
14
12

;
10 L S

N A O

2 4 6 8 10

[K3-8  BRELE (x)=x+10, xM3F|7F A THEFR

TEXAMF L, R R — R EL, HIIRIRA S EIE Ik (EJLA=MIE ) kA

THAA
1/2 % ((3 + 10) + (7 + 10)) x (7 - 3) = 60

W 23X A Java BT AT ZRIBWE? RS —AN AU 5 B dy / axZ A0 i 1) AR
R

WL, ARAEE — SR FNMR T E—A 53, i integrate, B2 =138 — 1T,
WA TR GXHEIE3.0f17.0). TS 7Elava B LR T X MET, pREERBALEIE 20

integrate(f, 3, 7)

R, WARER S

integrate(x + 10, 3, 7)
JRPRAE = B, <BEMEANERE; B, Baitx + LoMEINTAZ REEIE 07 o

FA L, BeF L axREMERUEUL Dol HAR R . 259 8+ 10 AR pR%R,”

3.9.2 5 Java 8 #Y Lambda Bt &R K

FATRTE AT, Java SIFE/RTE (double x) -> x + 10 (—/~Lambdaz®ik=\) 151A 5t
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% 3% Lambda &L X,

B, IR S

i

i

XA

S

"5

3.1

integrate( (double x) -> x + 10, 3, 7)

integrate ( (double x) -> f(x), 3, 7)
, BT ke, R,
integrate(C::f, 3, 7)
CRAGTHATE N —12 AP e EMARISEL integrate ik,
IAER AT REAE AU S integrate R B T o WATEMRB £2—PEPER%EL ( 5 ). IRATHE
BB IE o
& 1% B Java
public double integrate ((double -> double)f, double a, double b) { <— ﬁiﬂ{ (¥
return (£(a)+£(b))* (b-a)/2.0 B B A e
} GHFEEMR
. )
{H A A Lambdaz2 ik 2 R e T2 B D Ty (X Bt & Function ), Ar DAREAZI
XM
public double integrate (DoubleFunction<Double> £, double a, double b) {

return (f.apply(a) + f.apply(b)) * (b-a) / 2.0;
}

M fE R —4, AL RRARAE £ apply (a) , IIARBECARTSE (a), Hlaval
Jii “— DR R B ——E RRELL PR A ST )

0 /&

PATR S AR A 2 ) 8 SC R

O Lambda ik X T LARAE A —FPEE 2 BB WA SR, [HASEGIER. w0
AL, IRERA — AT LA Y S 151

Q LambdaZ&ikzCibAR T DLy b ML s 10 hg

Q &R X v g U T — MOk R A

Q U TEHEZ R 1 5 A4 ] DA Lambda k=

O Lambdaif&ik X VPR EHEENER, S sl s GOk it s, JF B AR aa X
Yy SRR by — 50,

Q Java SHW—LH AR RBRFIE D, BifEjava.util. functiont B, fufirredicate
<T>. Function<T,R>. Supplier<Ts>. Consumer<T>fIBinaryOperator<T>, Ul
320k

Q N Tl EAE, XPredicate<T>HIFunction<T, R>%M RGN A G2
¥3fk: IntPredicate. IntToLongFunctionZ,
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O AL (EIFE R T bR ARG ], ARFFEEHAT s LA 2450, b anBe i s i
FIIEHEEL ) ] LAFC A Lambdati i 72 36 P4 A m] 5 1

O Lambdai&ikz Ui ZACRAIZEBIPR N B A7 £ A

Q J5 5 AR 2 A A Y 5 2 S 00T A5 A .

0 Ccomparator, PredicatefllFunct ion%§ PR DEE JLAAT LIRS, & Lambdage ik
KIBIA T






EA ST\ B3R Sk 2

R IR T HHIStream API——"E A LILEVRR B ZhEEsR KAFCRD, A BN
FHRMCEERIEEE ., 5% 5, R BERRAA T4, LAR Anfal£EACRD b fe ek 17 B i v
AR AR

FATENE T RIS, R T e 5% AR,

FSEUPEMPIE T RixE BAR AL PRy ml DL R E . BROSRBIR2HK, b
. YlA, AR, ICEC. MLSgHFnE4y,

FHOFEA L T Y B 88 ——Stream APIF—/NIHRE, RILALEIRFGE T A E Z R LB i),

FEETRER, R T RRCA R RTELA SR T80T, AR Z B2, lih, Rids
PRI R A BB, A E B v 2 e P A 7R

L |




o
3
St

KERE

Q fFaZ&

O £4 5%

Q HHRIEAR SRR
Q e S LndE

Gielavat i IR Z M APL, ZR A, b REMT AWe? JLT-E 1 Javall IR P AR 25 4]
B RES  BEN TIRZRWFHEF R U SRR AL . BT LG EVRIEE S/ 4h It m L ik
Mo ON TR S REATAEN, MR — PRSI —RI15E, Hl—K3EH, R HmED—
i, ARSI IR . VR REARLE H IR e e LUAAIR AR, 2 — SRR YRR L, IR
HEAN T ILPAL— N Javall AR AN PT sy, (B GEAERITIE AR FoEdk,

Q R 55 BB LR T EE PR, Lo X JLIE S IR T 2 (Thine R
KA ), BERMERGHISE. A C SRR L Bl ik S 22k 7 R Rt e
AR Wb A8 3k SE A L o, DA SQLATTHIHEm) gl AT LATE ) P AR 2R 44
#: SELECT name FROM dishes WHERE calorie < 400, W&, AT ESZFLANfT
RAEEERRPESEA T E (A PR 2 meas ), IR Rl ERA IR 4, XA
FEARREREENEE , RGO B A £ U S S A ih) 18 4] —— AR VR I as 1
BB TG BRGEIXFE T 7

0 ZREAHRE TR OZE AT Jy THREMERE, IRHEIMTAE, JFRT 254
HEIFATAI AR Z G 2, N Hs LU R A% 52 19!

AR Javaili 5 W THH REMEL T4, SREFIIIR Y 20 SRR, DR RO 48AA— a5

JLWe? RATRECL M58 T, BRIZR .

41 REHA

FakJava APIRHTS BT, EAVHRIAA M N R AR & Gl A sk, A
SRS S — DS Do ALK, AR n] L EA 1R il I 8da g i m gas Ut . sk, it




4.1 RAAXA 69

AT LLE A I TN, AR BATAT 2B T ) RATSEE 75 h i anfg B Ao 28
2 TAER) . AT SAE B MR R A AAR IS . T T P B RS ER 2 FORR IR S A R
IR, — M EHava 751, 51— A2 HJava 8RS, A —T . AFKIL
Java 8{UI /B AT, FRATER T RMJIL A TEAnff R .

ZHi (Java7):

List<Dish> lowCaloricDishes = new ArrayList<>();

for (Dish d: menu) { YT
if(d.getCalories() < 400){ < BERE
lowCaloricDishes.add (d) ;
} AE&EX
) _ . _ REHF
Collections.sort (lowCaloricDishes, new Comparator<Dish>() { <+
public int compare (Dish dl, Dish d2){
return Integer.compare(dl.getCalories(), d2.getCalories());
}
Y
List<String> lowCaloricDishesName = new ArrayList<>(); SEHERE

for(Dish d: lowCaloricDishes) {
lowCaloricDishesName.add (d.getName () ) ;

MR TIR
<
}

TEX B, R T —4 “Brif78/” lowCaloricDishes. BMi—MIVERBLEVE N—IK
PR R 2548 . FEJava 89, SEELIAN B EE AR ZIAEER T .
ZJG (Java 8 ):

import static java.util.Comparator.comparing;
import static java.util.stream.Collectors.tolList;
List<String> lowCaloricDishesName =
menu.stream()
.filter(d -> d.getCalories() < 400)

& H400F % B
UTHIRE
4_

% BB & R AR -Sorteé(;omparing(Dish: :getCalories)) < ypmEpR
FEListh .map (Dish: :getName) <G ympyes S
.collect (toList ()); RERE

BY=FR
J T IR ZE TP TIX BARAS, R AT E st ream () #fiparallelStream() :
List<String> lowCaloricDishesName =
menu.parallelStream()
.filter(d -> d.getCalories() < 400)
.sorted (comparing (Dishes::getCalories))

.map (Dish: :getName)
.collect (toList());

TRATRESAR, 7Edparallel stream T LHIIMIRENR A A THH A T 2L Xk
REA Z XTI TR TEAe X e, B, R AE N, WERIF TR M EERE , B
I EEA TLAS R0 5 W EFAL

Q AL BT SR SRR SE A 2 (55 e AR AYSRE ) TR 8 B defey 52
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P EE (RIRIEA L 45 R 1) Do ARFERT I P FE T TP BB T, XA
I _EAT RS EALLARTT U N X AR R 2K . ARIR 2 5 BB — RS A, T
Lambdae ik ORI = R B ASEE, M AAE L2 GRS
Q RAT LA LAS FE AR R R A Ok, SR FRIB R A2 MBI Bk 4L (FEfilter/FTHITE L
sorted, mapflcollectfE, WIE4-107R ), [FRHERFFCHSEWI AT, £filcerfZER
WAL T sortedlrik, HLtnaplik, wiafkéicollect Ik,
K Hfilter. sorted. mapMlcollectZEHfER 5 HMLL AT CH & &R M4E, Bl
BT R SEIAT DU SRR Y, T B3 I M 78 0 R VR A% 484 | FESEiRh, SRR IR
FAARE N T iR g8 A BT 55 A7 A5 O BN T, Stream APIFRE/RASCLT T

Lambda Lambda Lambda

menu — filter sorted map l

P4-1 IR B A R K 2

HrflStream APIRIARE AR o8 . OATEBESEAR B LS R . Sem 2w, ARtn] UG &
XA AR -

Map<Dish.Type, List<Dish>> dishesByType =
menu.stream().collect (groupingBy (Dish: :getType)) ;

FATEF o P BEX Ao T R UL, 4% MMap FLATZE SN SE B T4 4. i,
Map ] BEAL 7% F A 45 .

{FISH=[prawns, salmon],
OTHER=[french fries, rice, season fruit, pizzal,
MEAT=[pork, beef, chicken]}

RHAE L SO ERE AL B ) 154 R AR 7 s B AT . SR SR Z ] T Piitx—
BEMIE PR LE s R I !

HfthFE: Guava. Apache#llambdaj

& T Alavai B i ARHE B AT 0 EARAEE L, A LEHET TR % 2K, e, Guavaik 2
BB —MRARATH E . CRME T multinapsfrmultisetsF M9 A % K Apache
Commons Collections & &334 T EMay st =G, AFH4E4Mario Fusco% 5 #9lambdajz: 2
PR XM RBE, CRBETIRS FARBEEEGG L,

dobJava 8H T T EF B, TTAAD B o ed 5 XBEELST,

MzE R Java 8 Stream APTH] LLLEAR S H e AR A CAS .
Q ZW—EE, Bk



Q TEA—HRIE
Q T T—PERER

TEARFER T RFR AT —F, FATSEHRE—T: —Pmenu, EHE—KZAHT

List<Dish> menu = Arrays.asList(

Dish.Type.OTHER) ,

Dish.Type.OTHER) ,

new Dish("pork", false, 800, Dish.Type.MEAT),

new Dish("beef", false, 700, Dish.Type.MEAT),

new Dish("chicken", false, 400, Dish.Type.MEAT),

new Dish("french fries", true, 530,

new Dish("rice", true, 350, Dish.Type.OTHER),

new Dish("season fruit", true, 120,

new Dish("pizza", true, 550, Dish.Type.OTHER),

new Dish("prawns", false, 300, Dish.Type.FISH),

new Dish("salmon", false, 450, Dish.Type.FISH) );
DishZHE SR

public class Dish {

final String name;

final boolean vegetarian;
final int calories;

final Type type;

private
private
private
private

public Dish(String name, boolean vegetarian,

this.name = name;
this.vegetarian = vegetarian;
this.calories = calories;
this.type = type;

public String getName () {
return name;

public boolean isVegetarian() {
return vegetarian;

public int getCalories() {
return calories;

public Type getType() {
return type;

@Override
public String toString() {
return name;

int calories,

Type type)

{
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public enum Type { MEAT, FISH, OTHER }
}

IAEHORATF AR — T 6 A1 I Stream APL, FeAi 12 SEAWEEL, BUs LR, T—
BRI ] UTDR IR R AR A B AT B TR . BRATERBEURZ L, it DA .
AR VERC . WU ALY, b SRR Z I8 G5 ) SRR A B .

MR, AT thHemfr R MRAECTI, A — MEEOR, SO BT &
JG . BATZPRE I AR R A IR CHemnserr ) QUi . b ihig iy 4Ll — M BA 55 £ o0
R—X S ERMAE T !

4.2 mEN

BHew, WAVERRIRES, XEREAS LFW T . Java STIER LIF— 1
streamTHE, Bk Bl —N (O E XfEjava.util . stream. Stream® ), IRIEJGEHSFF,
AR Z IR LT AR R, Han R FEE S FE s MO BRI A= L TG & o

M2, mBEREA AW BRE e M SHPEERA BRERAE AIAE U TR T4 ik
AT 2RI XA Lo

Q THEFI— GRS, WM TR0, AR TR A — A

Ho FEMERREIRA, Fril e 2 5 BS& LUREE I R)/23 [0 2 24 BEAEAE iR o0
? (ﬁﬂArrayList 5 LinkedList )o {E/fﬁlﬁ’ﬂﬁﬂ’ﬂﬁ?%@ﬁfr%ﬁ, thﬁﬂf/ﬁiﬁﬁﬁﬁﬁjﬂ/ﬂ
filter. sortedfimap. A PAEEWE, WHMREITE . ROTSTEE UL i
T A~ AR

Q R——un a0 — MR, S B S A PR, TR, WATE
AR T R B A BT o FRANRA T, HooR My 55183,

O #8422 3 — i A EE A B D B SR 2R TR PR3, DA SR B iE =
E’\Jﬁﬂﬂﬁé{/ﬁ, ﬁ[]filter\ map. reduce, find., match. sort%o /)ﬁf?ﬁ’%{/ﬁﬁﬂﬂmﬁgﬁh
17, WAl rdT .

AL, EAEA I E R AR

O AKRE—ARZWEAEAR S 2R E A0, X2 MRERT LSRR, TR —1K
MITKE . XAEFRATT — T i — S b U AT e, QnsE sRFN4E 2. K ZRYHRAE R L
B AEXTEC IR T A A

Q AR ER—5 RS R ESAE, RAE R T FH#T . AT
FES I R MR 2 TN A, TS EaREIE,

ERRATR A — B RE S AR BT A ik LA i A G

.
import static java.util.stream.Collectors.toList; ?i2%§%§;§?ﬂﬁ
List<String> threeHighCaloricDishNames = *® <
menu.stream/() < BMIBRIERKE:
.filter(d -> d.getCalories() > 300) < BHEEEEHREN

RE



Rkt
=4 .map (Dish: :getName) R HEEES
.limit (3)
.collect (toList());
KRR System.out.println(threeHighCaloricDishNames) ;
EES— R R [pork, beef,
AListH chicken]

EAFIN, AT nenuli st ream ik, HSRHRIGHE]— M. HIBREZEIIFR (3
B, B —N TR R R, MRNH— RV KL ERIEE, filter, map, limit
Mlcollect, BR T collectZAh, AT ik LA ER SR D) — N, XA EA AT LIE R — 4R
KL, TR UBEMERN— DA, 5, collectBAEFHRANERKL, HRMZR (&
FURIAEAEAR—FE, PO ERPIMARR, FXEE—Prist ), fEHcollect ZHT, BALE
fargs R A, PR EARACHBOA Mnenu BLIEFE U R o IRAT DX ABRA% . B rh iy 5 2 AR 7EHE
AR, EHEJHHcollect, K428/R TIHEAERNIY: filter, map, limit, collect,
BAMRAERIA AT .

P R

Stream<Dish>

filter(d -> d.getCalories() > 300)

Stream<Dish>

map (Dish::get.name)

QOO0 O ©Q -

Q C) }) Stream<String>

Q Q Q List<String>

Kla-2  SEATRORIHESR H, K =R m 4T

Q filter——#%5 Lambda, MU HHEFRIELITR . FEAMIT, {4 lambda a ->
d.getCalories() > 300, HEFEHIEEIT300 REEE .

Q map #5352 —/~Lambda, FI0R A NHAIE XSG B . 7EAGIT, @itiiis
®5|fDish: :getName, fX4FLambdad -> d.getName (), $2H T HIEZAZES

limit (3)

collect (toList ())
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O Timic—BMR, SEHICRA M 25 e B .

O collect— Ui W HAMIEA ., FEABIT, W h—151%. BFEEREA AL
BASEAR, FAHEF 6 P AT B col lect (M TARIREE . PIAE, R LIEcollect B/
VEREMS 32 25 P RAE RS, IR TR 2RCE — ML S R e, X HW
toList () BRI IR IS

HEE, RAOINIRIEREA X B, 53BN s R AR IR . B, i

T 7 PR R Ty AR AL B B, ROUR UL X S5 & 2o 4« “E I B s ) =8
KA IRIFA KTIE (filcer ), $2H (map) ST (1imit) DJEE, StreamsfE
A HM 1o P, Stream APIFEHRE WA LK IX S5 /K 2R B R 3% o filln, it . $E ORI
Wi VE AT DA— R T, IFERR X =GB E S Bk . IRATSHE T —EA A — e iR Bk —
w5+

TESE— A A RER AT 2 B E 2w, FeibIRATImlE 3k kB 7 Collection APTHLHT Y Stream

AP AR A [A]

43 RE&ESE

JavalAT USRS LTI O IRME SRR Bt TR0, RIC S RFTTR B FEMERE 1 e
WA, BURUCERA BRI BOTHEL,  AEREILBUT . ARX P A A X5 ?

FATARAT D EMAI T . AN BiAF/EDVD LR, X — RS (WIF25 T, i
VM, XATEANE ), ROy B s T AR . BUE PR AL B 38 s AR AU T
BRI o B E— N (PR B ). VBB i o R Z BTN A WA L
ARIUWTRE AT LT, XA ARSI A RGBSk, URatnT LR /R TRAIT AR 1T (ARAEI
B EAREERIE ) FRREER, PUTHRIGES rTREBCA R B MR N, AP TR RN A7 G
X ——fif H B AR R R m — WU BUA BRI 4R, IRSE R AU AR T T %IE,
PR T LI I A R A — R & A e AR A B, (AL B2 R AN e — Ml

HImg i, AR5 S E 22 e T4 2 BRI TR, SRE R — WA P B ZE
ERSHRLH  HATATA E—R SR AR OGRS R A e B I RIS S b (ARAT
VITESE S BUINA VY s 2R 00, (ERAVE A A, SRA PR B CRAEENAF B, JoR
RS R A BRI SR A A —AR 23 )

HHZT, FNGRAEMEE B S BRATH (IRARER ISR ), HooR W24 %+
o XXEREEARRAEAL . e eR R, FA TR R — AR (2,3,5,7,11, )
Zfi ., RETEA I 240 XA AR AN PR BT 2, XL (H—AE ]
PAERAWMTT— R &3 B ZR—MEH - HIERCR W — AR, Fiwl
Bt —MERAEAES . RATEN 2 E SR MR A S E R A TE Dl e 75 K 9K
gy, HAEIETIN ).

SR, SRS (B RTEKS . Jeit G, FITIRSS, Mgk 2 e —




43 REL£4LH 75

B ERER DR L —HE ). LABTECN ], ZOR A1 — a8 e B s, IRIx MR PR
KBS R T T, O BAFT B, SRS IEE NSRS B R MRS KT A
ATER), HIEXIETHIWAE T .

K4-3 IDVDXT AR LR TR BEAR R 1] 1 7n T I FE & Z Al AY 2257

I3 — A2 PN 8 s R T L PR R o RS VR IS R B0 E Google B2 W5 HL i A R Z T
BCIi ., AR IANE SR A SR M R e G R EE, RN EI— R, HIiA R 107520
ANPERET, A — R AR T 1008204 SR Gl “Fim104" pyme,

R RTRE T X A 5L R P LR 28 | T _
Java SHRIESTIIGRTE Java SPHYEFLIEBE
TEDVD LAY & FRIERERER
atgEkEE LR Gl EkE R
SEHTEMEE HWHEEZENHE TR

MDVD i
AR R

TIDVD—t, EAHGRIT 1 HdnsE MR —, AE
WA RE—E4 TR FEFRERNAZHHEE

HEERHEARIEESE
K4-3 WEES

431 RegRH—X

TER, MEACARZERL, ARSI — mIsEZm, HATHILX MRE LB 1.
PRAT A I A DEOIR L AR A — BT A UROR SR I —i , bk Uas— e O LR e Ak
B ATEE IR, WARRVOMIEMBOR 1 ). flin, PUF A — 55, Ui e sdl
P 1

g List<String> title = Arrays.asList("Java8", "In", "Action");
FTENFRRR . .

A Stream<String> s = title.stream();
EP??E’ ' s.forEach (System.out: :println); java.lang.IllegalStateException:ifiE#IR{E
B s.forEach (System.out: :println) ; EE 0|
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FrAEICfS, R BEH T —

FZHhRRMES
T ERT FeE, & TVX#&//xu%4/F/§—HTI§] P oy —4aE, AR, AR (X
it FANA) TR LA, £—A PR T AL R AR 3 R 37 19
for-eachfAZR ¥ &9 PR R -

ARV 53— S X B T 0 3l 1 R 175X
432 SMBEREREBANR

ffiHcollectionff OFFEH P 2MuEt (i for-each ), X AINEFER, M2,
Streams £ {ifi FH 1 3F i X —— B HARIEERML T, WS RNWREAAE T AT, IR R 24 H
— B E T 25T LT o ARSI BB T X R X )

RAZFEHEL4-1 H£G . Hfor-ecachFEFMPEAT

List<String> names = new ArrayList<>(); iitm}ﬁr%&

for (Dish d: menu) { a— KRFERFIF

} names.add (d.getName () ) ; hﬁﬂ%#”#)l%ﬁ
/J\ﬂﬂi”?hﬂ%&

R, for-eachiB KM 1 IEfUHIY—LLA 0Nk, for-eachZili—MRTEHE, THIRHY
ARV 1terator MR RIBH R TE HIAIF L .

KigER4-2 5 NEEREEHEIMTEN
List<String> names = new ArrayList<>();
Iterator<String> iterator = menu.iterator();
while(iterator.hasNext ()) {

Dish d = iterator.next(); ‘ Sk
names.add (d.getName ()) ;
}

REBESR4A-3  Jii: WEREAR
List<String> names = menu.stream/() M getName 73 £
map (Dish: :getName) éA‘iﬁlﬂ.’.map HEEL

s | LTI TR
IEFRATHI A Fm A A B AR A A 22 53 AP ARIE o BT TR AR P 7 1) 2 LR AR 3
W, A R B R GE R o
Ry “RIER, KM LBRKE, b EERRLG? 7
FIEL: A, RS
Ry 9, A ETE, BAG? 7



RIEL: “A, RAEKGELE

Ry “UF, ledbibit & TR, BAD? 7

RIEL: K, AHRHH

e 9F, B ETE, BAG? 7

RFEL. KT, AT

e “IF, BADKAFE”

OE SRR R EE X JavadE G Y o FROPERIEAC—NER, B aCHbIGE R0 H BN DAL 2
QARAR R R AR UG b L P A B BRI G B s 1o kAR BB i e AT
H—, RAEW T Ik — R Pk, 5H—HRFER; £, Wl e es s & Fiir s
ARV, SRIG R . RIBERGTERE, PSR, T H T LB A AR, 3 AL LR A
JPEATAR . B Javaid 2 AR RIANRIE A v, X SR AL AR RARRIXER o AT S LA H
HHkEsk, (HiX22 ALt ETava 85| ATLAEEH T ——Streams 72 1Y I ERIEAR AT DL B shidkf—Fid
BAREE B FOR AT SR, —HiEidS for-eachiikff TANTEAC, ARIRIL
AR A CAT BT IR T (B 28 B Shr RS A RRTE H RIS eI e
o IR T K TFAL S Mlsynchronized B8 K MR #1347 ), Java 8 Z — KU T
Collection#{IAENERHIIEL, THMA T strean! F4-4UE0 T ( NFREAY) 544 (4
IR ) Z iR

TREIARES

for-each — {RIVIKHD

Kla-4  ARIEFCSAMIRIEAN
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BiMC & THEA SRS LS, FelE A T s B Rm T |
&, ARSI E LI T Re sk SR ESIER, Fllntilterifinap, X MAAH. KZ
BOX PN EAR 52 Lambdade ik XAME S EL, BRI AR AT LU RG L3 A 0 Tk S5 AT
Ho Javaifi 5 BT 4 Stream APIAC b T — KEW LIHRRIAZ 28 b BEA I I HAE . FRAT]
ARSI A — T ik e, N —Frh & LAl Ednitie.

4.4 EIRE

java.util.stream.StreamPfstreamd® O E X TIFEZEAE. EMITL PR, T
T E — TR
List<String> names = menu.stream/()
.filter(d -> d.getCalories() > 300) ﬁ*l‘a??nﬂ'ﬁ
.map (Dish: :getName)
2 oer Jlimit (3) . .
g;;ll:::l% H .collect (toList()); hEl#RAE ‘EFIEH?;M’E
(T AT RIS
O filter. mapfllimit ] LA — %KLk
O collectfil & H/KLIITIFRMAE.
A DLEBAROR B TRV ERR A o R 4RAE, SCPITE A ERR N 2an k. EI4-STBIR T XK
P XA XA 45 e

Lambda Lambda BE

menu —| filter map limit '

| [
o AR LR iE

Kl4-5 PRl S 2miReE

| Nszesish
o

4.41 dhE)RME

N il cerilisorted i AR 7 — M. X2 EAE T DUE RGEAIE ll— 1>
o EEAE, BRARFUKL ik — D ZmipdE, SRR ST LT B —— e A TR
B R R AR E— AR AT LIS IRk, 7Rt VR — R ML B

N THIERERUKL R RIR AL TH A, FAHEAUSS—2, 1ERLambda#RTTED ) ik
HARAE CRIRZHOR TS T —4E, IR XU 2 e A (U BRI SE A T, fH
S 2T WA AT LA R W SRR UT )
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List<String> names =
menu.stream()
.filter(d -> {
System.out.println("filtering" + d.getName());

ITEN return d.getCalories() > 300;
il 0 3 })
map (d -> {

HIRE
System.out.println("mapping" + d.getName());
return d.getName() ;
}) <+ a
limit (3) FRALSR A
.collect (toList ()); ITENH R
System.out.println (names) ;

BEARSA TIPREATER -

filtering pork
mapping pork
filtering beef
mapping beef
filtering chicken
mapping chicken
[pork, beef, chicken]

f/J\xZif)b HEIUAMEACFIH TR IERPER . 55—, SR Z 3RS 1300 K H,
H SR TR =N ORI imd e BAER—MFRo A28 105 1, OIS T —= i, 55—,
E%fllteﬁﬂmapfsﬂﬁ/\ﬁﬂiﬂ’ﬁ%fﬁ HEATEFRIR—UGE I T (FRATHEX R A 748 21
&9 )

442 RiRRE

Aot E o IR I K e gt R . HAERRATIA BRI AME, thiiList . Integer, #
Fvoid, Fln, 7EFIHAHKL S, forEach%*/l\ﬁ@VOidE@@fﬁﬁﬁ%{/E BRI Y BEE
M F—Lambda, #system.out .print1nf&ih%;forEach, TR EITEH Hmenudk BT
A —Dish:

menu.stream() .forEach(System.out: :println) ;

N T RIS PR F R A A2 S i PR AR E i 4. 10

MIE4.1: hERES &R iRRE
ETFRRALZT, R E PR LS RAED?

long count = menu.stream()
.filter(d -> d.getCalories() > 300)
.distinct ()
1limit (3)
.count () ;

BE. RAKREPE—ANEMFcountiBE — AN long, X2 —AJEStreamtiii, HAWHE £
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— K anIEAE, PR AT mAIdRAE, filter. distinct. limit, #FL &R LY, HBEH—
AsStream, HEHEAE PR EHEE,

443 FAR

BT 2, W — e G = F .

Q — PR (MES) RIMT— 2

Q —/> P HRARRE, B — SRR TR s

Q —RIRAE, PUTIOKE, JFREAEMER .

WA K E T 5 R BLESM T A AR, “TEr el s by — IR I R B B — BT
B OARR U S — R RS ), R Mbui 1e77% (UK ULALR A At ).

NTTERIL, FR4-1HIF4-2 845 TARFTEIEA R 6] rh B B 5 )RR E A it 44 o 38
TE RO IFANBERA i Stream AP EIHRA, IR1E P —FRP bR BRE L,

41 pElRlE

#fE ¥ B IR E 2 BIESH R HHEIR R
filter 1 a] Stream<T> Predicate<T> T -> boolean
map EF!IETJ Stream<R> Function<T, R> T -> R

limit ] Stream<T>

sorted i a] Stream<T> Comparator<T> (T, T) -> int
distinct 1 a] Stream<T>

R4-2 RIRIRE

® 1k ¥ # B &

forEach R TP IR TR IH AL A Lambda, X—#fER [l void

count A REF R ICEM A X —FAER M Long

collect 2ty AL R— S, Al List . Map HEJE Integer, PRI 6 &

TEF—2H, FATS RGN 28 —26n] UHRARE, 1hR 1 g rT LU e 3RAa 4k
A, RATSFEIMRZE, b yg, U1, A4k, Ui, BUAIE2y, eI IR R
SV BE AL B A )

A6 AR TR TR R &, AR T — AU Gl col Lect () ZuitfERT
collect (toList ()) MURFIRNENL, X —#ESflE— S EAMFOTRMIIE,

(D DL http://en.wikipedia.org/wiki/Builder pattern,
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4.5 NG

PLR SRR AR B rr 22 3] () — SE SCE A 2

Q g SRR A B E IR A B — R AT

Q RAHAEEN: BB filter, map. sortedZH R ERiiZIE T,

Q WAREA IR PR M2t dE

Q filterMmapEHAHREIESR Bl—A00, IF AT DA E— &, FTUUR B R E — 4500

K, (AL AT fT4s S _
O forEachflcount HLm/EL IR M — N AERMME, JTAb R KLk DLk [\l 45 5
O Vi e E R



B/5E

fE R

FEARE
Q ik . PIRFIPERAL
Q Ak PLECHIaZY

O o AR e B A B i
O MR
Q JTrRIR

EF—FPREES T, IR IR REL ] AR kX, XFE, IREHIAES T Xk
Aok B A A EIE AR 5 1R (AMERRIEAR) T
List<Dish> vegetarianDishes = new ArrayList<>();
for (Dish d: menu) {
if(d.isVegetarian()) {
vegetarianDishes.add(d) ;

}
}

AT LM S $ i1 terflcol lect ¥ErERYStream API ( NERIEAL ) S HEXHESBHR B,
YR AT BT R N BB €11 er TIERAT T
import static java.util.stream.Collectors.toList;
List<Dish> vegetarianDishes =
menu.stream()

.filter (Dish::isVegetarian)
.collect (toList());

XA BRECHE A AR, O EStream  APTA BEAN(AT LD BRA YR . X FfStream APTL R
PITER Gttt 2fiitb. seab, fAMNEERRTE, Stream APIA] LIBRE HATIZf TIRIOIAS . X
BORRINTEACHTE R IR T, PR H R B — BB R

TEAZT T, JRE2F B Stream APICRFIYVF ZH04E . X SLHERE LR PR 58 1R 2= Ficti 2
W, e . Ul B, AR DCECRIEZY, Ok, RITSER —LRRkmw: BER. ok
H SO A S AR IR, a2 TR
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51 TmEFMYIH

TEARTTH, BATEEF U EPR P rocE . HIEFEME, MBS AHEEINICE, 2155
PRSI, SRR SR ERKE,
5.1.1 FiBiAimk

StreamsiZ 375 filter Bk (RIFENIZIRAE T ) HEAESTHEZ— 11848 (—4~k W]
booleanfW PREL ) fERHZEL, IHREI—OFEIFA AR ITR MR B0, /RaT MR ES-1
FIRPIXRE, Tkt Ira £2%, Al —ikE 830,

List<Dish> vegetarianMenu = menu.stream() FiESI A% _
- ioh: s - ERERE

.filter(Dish::isVegetarian)
.collect (toList ()); EEERE

filter (Dish::isVegetarian)
Stream<Dish>

collect (toList())

E5-1 FHiBiEfE—

512 THE&FHTE

WML ZFF— A fEdistinct L, ESRE—NTITRES S (RIS ERITER
hashCodeflequals kst ) M. Filln, DUFACHS Ak o) b g sk, JEiiss
R, ES-2EWH R T XA

List<Integer> numbers = Arrays.asList(l, 2, 1, 3, 3, 2, 4);
numpers.stream()

.filter(i -> 1 % 2 == 0)

.distinct()

.forEach(System.out: :println) ;
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HiER
1 2 1 3 3 2 4 Stream<Integer>
filter(i -> i % 2 == 0)
2 2 4 Stream<Integer>
distinct ()
2 4 Stream<Integer>

forEach (System.out: :println)

System.out.println(2);
System.out.println{4);

KI5-2 Gkl TR

void

513 &FER

MEZFFLimit (n) Bk, EHNESRIE—ANEE G EKENT. s K EE IS5 LS
limit. WERGUEAFH, WEZSRERNICR, i, WA — P rise, il
AT 300 HLAY Sk —EE

List<Dish> dishes = menu.stream()

.filter(d -> d.getCalories() > 300)

.1limit (3)
.collect (toList());

FIS-3J8/R T filter Al imit WAL G- PRATAE R, %05k Rk TSR AL = e &,
SRIG S RIGR [|] T 2551

IHFEELind c WA UHETF R b, R — 1 set. XAMEAT, limitg5REASP
AT Ay F-HES
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filter(d -> d.getCaleories() > 300)

| | | ‘ |::| Stream<Dish>

limit (3)

| | L__J (__W Stream<Dish>

collect (toList ())

| | | ‘ | | List<Dish>

[&5-3  #HULT

514 HETHE

TR S fskip (n) Ik, RIE—D8E T HInNICR L. AR H TR AN B>, Wk [Bl—
MU THER, limit (n) Mlskip (n) 2B AMY ! @140, T a AR Bk i 300 2 FL Y Sk
PIIESE, JHRIEFE T, E5-4fR 17X 4.

List<Dish> dishes = menu.stream()

.filter(d -> d.getCalories() > 300)

.skip(2)
.collect (toList());

RER

filter(d -> d.getCalories() > 300)

’ | ’ ‘ Stream<Dish>

skip(2)

’ | ’ ‘ Stream<Dish>

collect (toList()) Aéﬁi:////
[::J [::] List<Dish>

K5-4  FEdhBkd TR




86 5% AR

TEFATHE WG E Z A, 7RISR S. 1 EiA T 2 B P 20

MIE5.1: GFik
AR A o AT A IR AR S AT AN B R
B ART i lterflini t L AE —ARMIEXANFEM, FfMcollect (toList())
FriR R — AT A
List<Dish> dishes =
menu.stream/()
.filter(d -> d.getType() == Dish.Type.MEAT)

limit (2)
.collect (toList ());

52 BREt

— N EHH UL AR A B B R G e PR B FLUNZESQLEL, AT LA R ik
Pe—31|, Stream APTWIE I mapflflatMap i EHEAL TR T A

521 ¥RFPE—IITENARYK

Ui Rimap ik, ESEZ D REBUEAS . XA RS TR EAICER [, IR R
P —AFTER (e s —ia, SRR e s, (FHP e e TR “ald—
AFRRA” MAREL B ). filan, FrRIIE AT FHpish:  getNamefF 44 Tmap 1k,
RIBL A K

List<String> dishNames = menu.stream()

.map (Dish: :getName)
.collect (toList ());

A HgetName FEER Bl —String, Frlhmaply g R a2 E iR St ream<String>.

AR — RO R B RILE — T X mapf B . 248 — P Hng 3, RAEENR 5
— IR, BB TR, AT ARTEE SR PR TT RN R
XWTEAR E 2 map 5k 24500 BT RN 1245 32— A Bl , R PR o ARaT UG 1
XK, Zmapflidh— IS st ring : : lengt hoRAFIRLIX A .

List<String> words = Arrays.asList("Java 8", "Lambdas", "In", "Action");

List<Integer> wordLengths = words.stream()

.map (String::length)
.collect (toList ());

PUAELLFRATT M BB W), ANSRARER M AR R AR A 21K, Eatie RS
TR, P L — T map:
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List<Integer> dishNameLengths = menu.stream()
.map (Dish: :getName)
.map (String: :length)
.collect (toList());

522 RBREFEKL

RE BNl HmapJr 2R BIFIR PN BIARYREE T ERATHE— T X —ikip
A, AT IR gk B A, S BT A R R AR B, 4 R 4 R
["Hello", "World"], PRAHZLRMIFIFE ("H", "e", 1", "o, "W", "r","d"],

IR R AR RS, IRFT IR BB A — R4, SRR I st dnee it U
T FH ., R T AR

words.stream()

.map (word -> word.split(""))

.distinct ()
.collect (toList());

XA BRI T, A 4 map 7 2 A Lambda y BN BdalR [1] T —~String[] ( String
FE ). Wi, mapi& FIH 7 L PR F 2 Stream<String[1>28 R8I . R EIEAE T 2E A
Stream<String>RF/R—"FAF. ES-5ULH 1 ik~ Al,

BRI

Hello World Stream<String>

map (s -> s.split(""))

H e 1 1 o W o r 1 @l Stream<String[]>
&
distinct ()
H e 1 1 o W ° r 1 d Stream<String[]>
&
collect (toList{()) \ /
H e 1 1 o W o r 1 4l List<String[]>

&

K5-5  AIEHGHL A Hmapdk i LIRS P AR R B4
SEHFAT LU £ lat Map RAFJGX AN LEFRATT— 2D R A B AR E .
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2R F FAmapflarrays . stream()

B, MR E—NTF0, MAREHR. A — MU Earrays . stream () LR IR
— NI AN, B

String[] arrayOfWords = {"Goodbye", "World"};
Stream<String> streamOfwords = Arrays.stream(arrayOfWords) ;

e eI BN RK LR, BESREM A
BE N RiRAERAR
words.stream() =

H SEEA
.map (word -> word.split ("")) Hp Sk Ha

.map (Arrays: :stream) 4—‘ IFEANMET R
.distinct () ‘ —ANEIHEE
.collect (toList());

TR T BRI E ) XN, RIMZEE R E— RS2 (8RR H 12
Stream<String>)! W, RICTEHEEEA HIRFE L — AN F R, SRR B T —
AT B

2. flatMap

PRAT MG T T AR £1 2t Map e ff DX A [ .

List<String> uniqueCharacters = A A= A ot A= N
words.stream/() )ITrE ila%ﬁjjm
- HF R R HH
.map (w -> w.split(""))
.flatMap (Arrays: :stream) <+ BEAER BT
.distinct () KRBT

.collect (Collectors.toList());
i £ LlatMap /P IRIIRICRZ , 2 M I A 70 I i —AN 0, R ik e s, BT
F{H Ffmap (Arrays: : st ream) B A B BN FEAR L B IFE K, BUREAC I — N ES-616E T
i f1atMap HIEMRCR . LB FIES-5F mapRCR L —TF
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B

Hello World Stream<String>

map(s -> s.split(""))

H e 1 1 o W o r 1 d Stream<String[]>

®

flatMap (Arrays::stream)

H e 1 1 o W o s 1 d Stream<String>

©

distinct ()

H e 1 o W r d Stream<String>

collect (tolList()) ‘\\:::Essskliéﬁ/::::””/,

H e 1 o W r d List<String>

Kl5-6  flHI£1atMapdk i RS A A HHIR A 595

—F UMz, flatmap LRI — T A S — 0, SRR TR
AR B — N o

0%, FRATSTHE T i Java 880, HLanfdi HI#Topt ional it frnul 1R AR A 25
HkEER1atMap. NILERN FroapflflatMapiFEME, X R00565.20E

MF5.2: BRET

() &2 — N F 5 &, defTiR B — AN s A0 T F MR 5] RR? Blde, 52[1,2,3,4,
5], Bi%iAE[1,4,9,16,25],

A% RT A Anap ik#9Lambda, % —AKF, HE=ZHKFFF 69 Lambdak #F
PRI A A,
List<Integer> numbers = Arrays.asList(l, 2, 3, 4, 5);
List<Integer> squares =
numbers.stream()
.map(n -> n * n)
.collect (toList());

Q) LR \AKFINE, defTE A QIR Blde, SEIE[L, 2,345 £[3,4], &

ZBE([(1, 3), (1, 4), (2, 3), (2, 4), (3, 3), (3, 4)]. A EAI, KT ARA BT E L RAK
FE o
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B AR IME A B A map R ER XA A, FAE R, (2 XL B E—AStream-
<Stream<Integer[]>>, REZLA R FAHTN, VIFE] —AStrean<Integer([]>, X
1E 52 flatMapPTf s .

List<Integer> numbersl = Arrays.asList(l, 2, 3);
List<Integer> numbers2 = Arrays.asList (3, 4);
List<int[]> pairs =
numbersl.stream()
.flatMap(i -> numbers2.stream()
.map(j -> new int[]1{i, j})
)
.collect (toList ());

($@ﬁ5%ﬁ#4m%,ﬁﬁ@é%%ﬁ%ﬁ%ﬁﬁ%?mw@ﬁﬁaai?u%o
REMNEAZR T, filter T ABRRAIEEAMERA R IF LR PO TE, BALlatMap
&ﬁﬁ 4%7 AMREFTint [17, IR REE—/NBE kb E EAL TR ER

HAVAT
List<Integer> numbersl = Arrays.asList(l, 2, 3);
List<Integer> numbers2 = Arrays.asList (3, 4);

List<int[]> pairs =
numbersl.stream()
.flatMap (i ->
numbers?2.stream()
.filter(j -> (i + j) % 3 == 0)
.map(j -> new int[]{i, J})
)
.collect (toList());

HALRR[2,4),3,3)].

53 EiFIITHE

%*ﬁﬁﬂﬂﬁﬁiﬁﬁfﬂé%%ﬁﬁﬁﬁﬁqﬂE@%%ﬁ%%ﬁ@@ﬂ#/l\éﬁﬁi%}%@ Stream
AP fallMatch. anyMatch. noneMatch. findFirstMfindany FEEHRALT XA T H
531 KEBRARBELIE—ITE

anyMatchJPiE T LU “Hi e A — OnR REIL RS IR e, ART U ERE
B PR A KR

if (menu.stream() .anyMatch (Dish::isVegetarian)) {
System.out.println("The menu is (somewhat) vegetarian friendly!!");

}
anyMatch TR [Bl—fboolean, HILE—PZumdelE,

532 KEBREELEMRETE
allMatch LM TAEEEE flanyvat chZ& M, (HE S B BT R & B ABREVL AL S E 118
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o e, AR U ERBER MR AR (RIErA RA AR T 1000 2% 5L ):

boolean isHealthy = menu.stream()
.allMatch(d -> d.getCalories() < 1000);

noneMatch
FlallMatchMIXT A EnoneMatch, ‘BRI A ORI T A MG R 5 4@ iiEiR L EC . e,
YRA] L HinoneMat ch® 5 Fij [ )51 T ;

boolean isHealthy = menu.stream()
.noneMatch(d -> d.getCalories() >= 1000);

anyMatch, allMatchfllnoneMatchiX = /MEIEA 2] TIRATITIE 5%, Xt RE AL
fJavarfies il | |18 5F AT FEAETE T IUA

FEEKRE

B RN G BB ENRRRIFR LR, Blde, BEARE S —AAandf A ke KA
REBXFME, FERBRA SK, KRRAFRI—ARZEX N false, ST RABEBTEAAKZAKX
YiB S false, IIARREHH EEARAKX, X ALK,

TR, BB HdrallMatch.anyMatch . noneMatch. findFirstffindany )
FRLEENAKRFINLER, RERI—AALF, ATUAALRT . B, linitdZ2—A
KRN EREFBOE-ANBRIANGR, MARELRRTIIAGTE, ERE LRI
BB AE, EARERAAT . ENTRARLRAERA R, BANSESTT FPABLR
RGBT

533 ERTHE

£indany JBHER PSR P AL EICR . BT LS HAL AR ELS S0 tean, ARATREAR
TR —ERZERE, TS A M 11 ter ffindany iR SHX )
Optional<Dish> dish =
menu.stream/()

.filter(Dish::isVegetarian)
.findAny () ;

TRGHAE NS B AT AT E—i , JFER AL AR B R S I E R, Aidig s,
8 T AYopt ional &M ABLE JL?

Ooptionalf®jf}t

Optional<T>Z (java.util.optional ) B—PAEMIS, UFEMEFLERNFLE ., 1E
Emp R, findany ATREAHATCREBALS], Java 81T AL GIA T optional<T>, X
FERUAS HIIR AR B Ji 2 2 T nu 11 1 o FAT X A4 iBopt ional, FINHI10%
SR RAR A Gl F foptional,, MR FInul L&A C W bug, AIHTE, THE—T
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Optional B JLRAT LA AR i XA e (502 15 A7 7 s PRIE A A LE B TR 00 5 TA AN

Q isPresent () ¥ffEoptional S {HMIRMEIR Mt rue, HNIR Al false,

Q ifPresent (Consumer<T> block)é\ﬁ{gﬁﬁE/‘Jﬂj‘@éﬁﬁiéﬁiﬁéﬁ/‘ﬂtﬁ%ﬁ%o ?‘Zﬂ]ﬁ%?}ﬁ
AT Consumer PRELAHZ 5 BibRMGEE — NI TIR I SEL, IR [Flvoid i Lambda
ik

QT get () SFEEALERHR FME, ANHLH—NoSuchElement 54 o

O T orElse(T other) XTEEAFTERIR MIE, 75 Al —AERINE

B, £ FT AR R T B S A opt 1 ona 1 X G R A AE—IB 2T LAV LA R

menu.stream() BE—4 o~ A
.filter (Dish::isVegetarian) Optional<Dish> ﬁﬂfgﬁﬂii:—
.findany () E#MITENE, &
.i1fPresent (d -> System.out.println(d.getName()) ; )+ 2 EBA i

534 ETRE—IE

A LA —> IR (encounter order ) A Fit I H H ILAZ MUY (LA ListEy
HEFP A B A R Do XX R, VRVTREARELAR BB — TR . WA — A findrirst
Tk, BMTAERRFEMTF findany. BN, HE—MEFEINE, T HREEER B HE— T
REBSHEPRIVEL

List<Integer> someNumbers = Arrays.asList (1, 2, 3, 4, 5);

Optional<Integer> firstSquareDivisibleByThree =
someNumbers.stream()
.map (x -> x * Xx)
filter(x -> x % 3 == 0)
findFirst(); // 9

B E A £indFirst M findAny

RTHe oM, AL LR A findFirstffindanyB? A% 2 47, R E—ATE
AT ERAE S o RARR £ CIR @ LERTA, #F4# A findany, BHEEERFTR
B IR A4

54 134

FIHB IR, RO E] T 2R AR S IR [Fl— P boolean (allMatchZ 2R ). void
( forEach) Eioptionalej'g'ﬁ ( fil’ldAl’ly% )o MR T collect KM PHIFFAICEA
B l—AList,

TEAT R, RIS BTSRRI TCR A AR, T reduce R ERERIRT R 41 A
W, TSR R R R B SRR B B i SR MR R A T R
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TR IR B GEK, B —ME, H—"Integer XARMAIAT] IR )2 25 34k
CRERIAZIBE—ME o FIPRBENRFRE T IR, A& (fold ), PHIMARNT LA
VFE At — R R IR (PRI ) ST & — A/ NI, X Er SR aa

541 JZEXH

TEFRATFFE W F reduce A Z T, SekE B Wl H] for - each R AN ELFHI R 1Y)
JUE R AL

int sum = 0;

for (int x : numbers) {

sum += X;

}

numbers I ERANICR AL AT OB ORI RILER . it RO TN, ARiE—4
B s2)a 29 T — 8. KB A IS

Q SRR IRIATE, X E R,

Q BFIR P A LR S TE— 'R, TEX )R+

TR REILITA BB, AL E IR B, SRR XIEEreducet?
PER B, B A S N T AR TG . AT UG TSI HH BT AT Y JC 3R

int sum = numbers.stream().reduce(0, (a, b) -> a + b);
reducefZ W NSHL

Q — M HIHE, XEJE0;
O —BinaryOperator<T>R¥ P IC KL Ak =4 — Nl , X BRI ZE
lambda (a, b) -> a + bo
RBARBE G B R, HFEER S — 1 Lambda: (a, b) -> a * bffifHireduce
BVESRATLL T .

int product = numbers.stream().reduce(l, (a, b) -> a * Db);

E5-7TR T reducelfERAVEHF—ANHY : Lambdax 845 & BATTR, HRITHIHZ
B MEL

IERATRAMIF— T reduce /BRI XT— MR I . B8, ofFHLambda (a) A9
B2, DI PAFENE ZASE (b)), 0 + 4884, B THMNRBUE. REHHR
BUEAR T —AocK sV HLambda, F2ABM BRE . TR, HHRBEM T —1ITE3
JHLambda, 18812, f&f5, M2 R —1IC0K )i Lambda, 53] HmAL5H21,
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HiER

4 5 3 9 Stream<Integer>

reduce (0, (a, b) -> a + b)

112

Integer

B5-7 Adi Hreduces X RECT R Al

PRAT LI T B0 ik B AL B (R . 7EJava 871, IntegerBIIEA T — AN sum
IR EOR N, AR RRATAEE R, HAE X E i Lambda’5 [F—BHARAS T .

int sum = numbers.stream().reduce(0, Integer::sum);

FHaE
reduceif i —NERAVENR, EAEZOIAIE, HRZIRE—optional ¥4

Optional<Integer> sum = numbers.stream().reduce((a, b) -> (a + b));

4B IR E—40ptional<Integer>Wg? ZEH P EAEMICEIBM . reducetftfEIL
VLRI, PO ERARIGE, XU N AG R A E— 1 optional X B, LASRWIFI
A REAATAE . PIEER B M reduceb BEMAT 4 o

542 &mX{EMRNME

JEok , RESHIRLtn] LTS S R A ME T ERATRE B WA RN 28 reduce
HAFF PR SER/ MG . IEMRATIR 21, reducel@ZMNS4L:

Q —MIATE

Q —/LambdaRALPI M RICR G AR IF 7 — B E

Lambda/®— 2 ANk AT B 1 eR B, WES-7RR . N, /R&ZE—14>
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HEPINICRBERSIR MR K E Y Lambda. reducet®fEAH AR T N —1Ic R, JF"4—
A ERKAE, ERVEDNRIEFESE D AR LMEN HIX R reduce RITHRR PR RO, Anf&l
5-8fi7 o

Optional<Integer> max = numbers.stream() .reduce(Integer::max) ;

KiER

4 5 3 9 Stream<Integer>

reduce (Integer: :max)

o
oy

Optional<Integer>

K5-8  —NIHZHRE— AR R(E
TAitEE/ME, RFEEHInt eger. minf&%reduc e%%}ﬁﬁnteger .max:

Optional<Integer> min = numbers.stream() .reduce(Integer::min);

PRMSRWAT UG fiLambda (%, v) -> x < v ? x : yllif@&Integer: min, Aid/FH
S
N T RARR T reduce BRAERYIRARFERE, 1465 30 !

MIE5.3: YL

Bt Fmapfereduce n EH—H AT AH 2 VA FER?

BE, BREIANFA, RT AR PENST TR RI T, RS HAreducefFn, X
FEE R YW & P o S &

int count = menu.stream()

.map (d -> 1)
.reduce(0, (a, b) -> a + b);
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mapfrreduce i 428 F AR Amap-reduceX,, HGoogle A € k#TMLH kMt 4,
B A CRE T, HEE, EFAFTPRNELAZ T AZcountZ TR R EAPLE
LR

long count = menu.stream() .count () ;

B ERNRE SHITK

AL T A @ B 492 R AR KAe, 1A reducetF AL T, X Z kR4 N AR I
T, Xk NI ERF AR FF T AT reducetfE, mER X L0 FE2EHEF T Fsun,
ERRIRAE AT Do RARANT B, BT R R IMEAZSE S IE T HAT AR R
MEREARTT! XA AT E L5 — Ak BIAL IR, %K, RERSILR, 12
EHGERBERRKEZER—HT . REZTFLAIUEA 5 L/ 6 HER KRB 2H T
{2 I & Ft R BANIRE], TR R BREX A T AR BARR—F ., REZ—FPHTeo 4L
X, X ERreducei#4Ee, RIEWKEFTEAZ], £ RRRSITA G LE AT RA0E, 1Rey
RAGJLF R RS ;. stream () #m T parallelStream() o

int sum = numbers.parallelStream().reduce (0, Integer::sum);

19 B AT HAT X BB AL ZAT — ZRM, EAVHE 2 @R EFE: ik reducesyLambda
TR EBRE (W EHEZ), o BIRAE LI R LE ST 7T AR TR AT

FIHFTH I, BRERTFEE— D IntegerMIHAMGT . XHFCRA, WA R KME, S2RT
TCEMAE, IRESTES.6 BT, % sumFlimas N 5 1977 20T DLLEH WA 2985 i AR 5 A A
H—mlo BMSTET —FEHihie—ME M collect IERIHZ . Flan, GRIRIESRS
RN SEA 4, n] AR 24— MMap M A& Tnteger .

WERIE: TIREMBRE

REZABFN TR SRR, F—RAARMERN ALY Y, M ERRLENEESLRAY
It fEdeSt ream#t Rparallel Streamst 7 YA 5 54T,

B, TSR ARV FRZH, AR &G AR T ART e — R R R TR,
FAfilterit B — KW E A, REFH R Enap Rk A FTHR 2 RKfr, RS reducefFEE
oy B E , EAG AL 2T SH AT AT, R SRR R AR L AT E TR A AR
KSR B,

#hrmapR filter FH|MESMBMNR P RKBRE—ANTLE, FTEHBRPHRINORIANLER,
X A — AR RAR SN CATEA MRS (BEA P AR Lambdasi 7 % 5| B A W
HTEIRE ),

fBifdereduce. sum. maxFIEFEZAFKRERERER, A L@EOHFERLT, ARKRS
Moy, ERATGHF R —AintRdouble, RERTAH SV TLEZLE, ARKREHRZE
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AR,

AR, #EdesortRdistinct FHEME—FBFAfilterfrmapZ RS — F 2 BZ—A
A, BAER—AR (PRBRE), 2F AR RA, AR PH ARk & 2Rt 40E &4
BT L, Blde, HEFERITA L EZAANGE T RG TS B AimAN—ATRE, X—#
o Bt B R R R B RIBR KRR LIRS, sETAAA 9 (Je i 078 F At 4
W7 B R LB R KRNI, 12HFEREANERGE ), RA1FeX LR R RERAE.

RBAEC ZFE R TIRZ IR, W LIHDPRBB R B A B AT i) . R5- 1645 Tie 45 vhd
A . AR AAE R — 35 il — P ERAD RS — 1

w5-1 FREIRIEFNLRIHIRIE

%k E ) iR [E R fERR 2R RHEZED R BRI
filter i [a] Stream<T> Predicate<T> T -> boolean
distinct ha] Stream<T>
(ARE-TEH
skip ha] Stream<T> long
BEWREAT
limit (i) Stream<T> long
HREAHY
map i a] Stream<R> Function<T, R> T -> R
flatMap r|-||‘|ﬂ Stream<R> Function<T, Stream<R>> T -> Stream<R>
sorted ha] Stream<T> Comparator<T> (T, T) -> int
(FRE-TEHY
anyMatch 28] boolean Predicate<T> T -> boolean
noneMatch 23 boolean Predicate<T> T -> boolean
allMatch (28 boolean Predicate<T> T -> boolean
findany 28 Optional<T>
findFirst & it Optional<T>
forEach R void Consumer<T> T -> void
collect (28 R Collector<T, A, R>
reduce Lt Optional<T> BinaryOperator<T> (T, T) -> T
FREAFY
count ity long

5.5 f{H&SLE
TEARTT T, IR A2 R TR A USSR B — SRR SR B35
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5250 A o VRIS BER N AR A S VRAEMEIND 2 FRATES 5.2 40 TA5 58, (AR
A TS

(D) 2014 R AE BT AL S, FHE SR CMEETR ).

(2) 225 BVRRAEMRSEAN [R] 3y A 7

(3) AFRITAR A TEINFRIZE S b1, THEIEZHER o

(4) R BT TA 525 IS AT R, Fr BT HET

(5) A BA L o) B TARR?

(6) FTENAETEAE RN ZE 5y A Y I A 28 5 o

(7) B2 o, E s it 20

(8) HFIZ Ty Wil /N S

551 fE: XHRMKXS
DI BB A4, — P TradersflTransactionshi?F:

Trader raoul = new Trader ("Raoul", "Cambridge");
Trader mario = new Trader ("Mario","Milan");
Trader alan = new Trader ("Alan", "Cambridge") ;
Trader brian = new Trader ("Brian", "Cambridge") ;

List<Transaction> transactions = Arrays.asList (
new Transaction(brian, 2011, 300),
new Transaction(raoul, 2012, 1000),
new Transaction(raoul, 2011, 400),
new Transaction(mario, 2012, 710),
new Transaction(mario, 2012, 700),
new Transaction(alan, 2012, 950)
)i

Trader flTransact ionZSH)E LT :

public class Trader{

private final String name;
private final String city;

public Trader (String n, String c){
this.name = n;
this.city = c;

}

public String getName () {
return this.name;

}

public String getCity () {
return this.city;

}
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public String toString () {
return "Trader:"+this.name + " in " + this.city;

}

public class Transaction({
private final Trader trader;
private final int year;
private final int value;

public Transaction (Trader trader, int year, int wvalue) {
this.trader = trader;
this.year = year;
this.value = value;

}

public Trader getTrader () {
return this.trader;

}

public int getYear () {
return this.year;

}

public int getValue () {
return this.value;

}

public String toString() {

return "{" + this.trader + ", " +
"yvear: "+this.year+", " +
"value:" + this.value +"}";

552 fRE
FRAEAE T T ARG B rh R TT LA B RO e A T AR A B AR B AT, AN |
REGEAS1 FRH201 4RI 385 32 5 e (MBS )

List<Transaction> tr2011 = BfilterffiE—NBIA
transactions.stream() KikF201M1ENX S
¥4 B B9 St ream .filter(transaction -> transaction.getYear() == 2011) <
— .sorted(comparing (Transaction: :getValue)) <— 4
\ = | RIRR S
E’J;}jfy:fﬂﬂ(%i] .collect (toList()); =
is

REDF RS2 ) GHERAEMILEA R B3k iy T AR i

List<String> cities = EREXGHEANE
transactions.stream() I3 5 BRI BRETS
.map (transaction -> transaction.getTrader () .getCity()) <+—
.distinct () <+

RiEFE BRI

.collect (toList());
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XHAA —NHHE . IRATRL A dsidistinet (), B toset (), XHRSHRAEANES
PRIES 6 R s T il I T ZAHC N2
Set<String> cities =
transactions.stream()

.map (transaction -> transaction.getTrader () .getCity())
.collect (toSet());

RADFERS-3 AR A TRINHILS 01, JHEEL T

List<Trader> traders =

transactions.stream() M5 EF‘:I#;_E:'EQ
IR T 61 .map (Transaction: :getTrader) <+ B35 &R
HuTEa F{> .filter(trader -> trader.getCity () .equals ("Cambridge"))
.distinct () <— .
RIS BRiR .sorted (comparing (Trader: :getName) ) WiRRABE
BRY 2 THEE ’—D .collect (toList()); (BEZ=]
KHGER5-4 REFTAALS BN TR, B HE
kiR String traderStr = ?Eﬂyﬁﬁﬁﬁgﬁﬂ%, FRR—
48R transactions.stream() M stringstIpAIStream
HIHE S, .map (transaction -> transaction.getTrader () .getName()) <+
g .distinct () . e L,
BIREHE .reduce("", (nl, n2) -> nl + n2); A-—NMBEERTEE
E*EQJString

IHEE, W ZBECEAE (I PRI 4%, BRI Z S — A8
Bstringk 4 ), F—FH, REFEZ— N SN, B8 F XAl Hioining (H
W2 H3)stringBuilder ):

String traderStr =
transactions.stream()
.map (transaction -> transaction.getTrader ().getName())
.distinct ()
.sorted()
.collect (joining());

KEGEBS-5 [ABRALS BRI TAER
boolean milanBased =

transactions.stream()
.anyMatch(transaction -> transaction.getTrader ()

E—NMBiRfEiEHanyMatch, -getCity () .
KREREEXSREXRZIE .equals("Milan"));

KEGEE5-6  FTENEIRTESINISE S A B T AT 28 )

transactions.stream()
ERE ST .filter(t -> "Cambridge".equals (t.getTrader ().getCity()))
AREEOm ’—D .map (Transaction: :getValue) <+ 42 By 3 e
I=ph R .forEach(System.out::println); = 2 Y IX L 32
fTH0%5 TENS SH%SH

ME
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RIBFRS-7 PraH T, RENZHHRZ D

Optional<Integer> highestValue = TR
transactions.stream() SRR ZE
.map (Transaction: :getValue) <+— .
TEEBHR
.reduce (Integer: :max) ; =
PR KE
KHBER5-8 HIBILZ Y HiE/ NI
Optional<Transaction> smallestTransaction = BERELBEAN
transactions.stream/() %E"]ﬁ%%’ RHEN

.reduce((tl, t2) -> M3z 5

tl.getValue() < t2.getValue() ? tl : t2) <+—

PRIE T IMBAF TR 4F o S b min Flmax I3k, BT LEZ — > CconparatorfE NSEL, 82
THA IR/ BB I 2 BRI SR
Optional<Transaction> smallestTransaction =

transactions.stream()
.min (comparing (Transaction::getValue)) ;

5.6 HER

FATERTE 2] 1 A LMH  Hreduce TR M OCR B . Flan, /RA] MR R AT
G
int calories = menu.stream()

.map (Dish::getCalories)
.reduce (0, Integer::sum);

XBACH R S, EA — DS R AN . B Int eger ARAARH L— N JE A2 AY
FEHEATRA, BT DLESE T XA sun i, AR TAF?
int calories = menu.stream()

.map (Dish::getCalories)
.sum() ;

A BAATREN o MAE Foap iS4 — St rean<T>, BARTTIICE B Integer
A, (Hstreams NWAE Lsum ik AAAEAW? UL, KAH —MMEmenulBEEHK
Stream<Dish>, fUAFPISNIALREBAEME L, (HAREFHL, Stream APLA$EL T R46 %
AR, LI ICRE IR 7k

56.1 [RIRFERRFE

Java 85| AT =N RIGZE IR IR 3 O SR X M0 . IntStream. DoubleStreamfll
LongStream, ZHPEIR T HICEFHE Nint . longHldouble, MIMREGR T HE S HRER A .
ANFEVER R T 7% HEE IR 2058 i, lRUnEE R AN sum, R B H A ITTER Fmax.
AN TE TR AR EAT IR R A i o BRI, SRR R EATE T R
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bk, MR REA I R B 2 E—— B2l int Al Tnteger Z AR 2557

1. BRET B ER

P RS B9 F 7 7 &mapToInt . mapToDoublefllmapToLong, X 4L 52 AT
L map IR TAE T X —FE, HREMTRERE— LR, MiARstrean<T>, Fill0, K
Al DMETE XA FmapToInt XMmenu 1A 5 HLR AN -

int calories = menu.stream() < . A
. . 1RE—A
.mapToInt (Dish::getCalories) SEE—A Stream<Dish>
.sum() ;

IntStream

XA, mapToInt£x WEREZR PG (JH— 1 Integer®n ), JfiR[El—4Intstream
(MMAE—"Stream<Integer> ). RJGWELAI LI IntstreantZ € X B sum T s, ¥R
BEHSRAN T EEE, REESM, sunBRihiRIE0, Intstreamid SCREHABA 5L,
max. min. average®f,

2. FBRE IR

[FIRE, —BA TEUEG, (R sesAit e mIAEREi . B0, Intstream AYHAE H AR
PR R IR B . IntStream BY map #AF $2 52 1Y Lambda 2 75 $% 5% int 3 3R [l int ( — 4>
IntUnaryOperator ), {HIERWTREMZA N —2MH, HlUlipish, M, RFEFZViRstrean
Fe O g SCRY IR SE T T SRR o AR AR T A 4 i — R (B ine H S AR AR —

Integer ), W LMiifboxeddyik, WIHFIR:
&
IntStream intStream = menu.stream().mapTolInt (Dish::getCalories); <1J i;js;;;;mjg
Stream<Integer> stream = intStream.boxed(); <+ . . g i
¢ Y 15 85 18 7 4
#gstream

PRAEN —h B R, 1E EER BT B O — A — i, boxedJLHA M.

3. Bkt {Eoptionalint

KB FARE 5, RO EAR —DEONME: 0. (HiE, WRIREGH A Int stream A
RICER , WURHAET T, R 0 R R I 45 2R AT IX 3R T 3R 18 It A R AR 1) 2 O 4 3t e 2
A1/ 2H T optionald, iE—AAl LRIREAFTESUNFEAE 25 4% . Optional W LA
Integer. StringFBHIAORSHUL, X F =FlFtaTRHE, W RA —1optional flHdk
HUFALBRAS . OptionalInt. OptionalDoubleflloptionallong,

B, ZHRFN IntstreamP I AICER, AT Hmax /5%, E43RE—optionallnt:

OptionalInt maxCalories = menu.stream()
.mapToInt (Dish::getCalories)

.max () ;
BUE, WA BRRERE, R LLg XAt B opt ional Tnt 5 L— A BRIME T -
int max = maxCalories.orElse(1l); 4_‘ MRBRAERKENE, B

| RIB— AN BIASKME
5.6.2 HETEHE

FECFITSCER , A —AH IR R DR RUENE . Hean, (BB R A i AN 00.2Z [] Y Bir



5.6 HAEIA 103

FHEF o Java 85I A TN AT I F Int st reanflLongSt reamFHA 7%, 5 BA X Fpi .
rangefllrangeClosed, XM ML EFH —NSEILZEIGHE, B NS84/ E, H
rangese NI T ERIAN), MirangeClosed LR, (ERITPRE —A6IF:

—
IntStream evenNumbers = IntStream.rangeClosed(l, 100) 1»\1?]]
=5 E .filter(n ->n % 2 == 0); 1290%1'%&
[1, 100] | | Y
System.out.println(evenNumbers.count ()); <+ M 11005
| 50MB %

XHEFEATHT rangeClosed T EAEMI B0 Z BRI IA T . B2t —A 0, RIGIKR
AT e il cer e, HEME. BIEACMIERBA HATEMITE, &5, R0 SR i
Hlcount. K AcountE&—%untiff, FrlE b, JfHRMZHs0, XIER&15]100 (H
P ) PR, EER, B —T, WRBHIntstream. range (1, 100), NZ5RE
B4 MMBE, N range AL S EEH(EHA

56.3 HERNHE: Ak

IAEFRA PR — X E— i LI B, LRI — A CBUE 3 LA S B H ik 1k 24 0 B i
BRAER AR WRAREEZ X Bk, AT 55 R — 2 AR

1. AR

S22 S B ( Beak BFRIT = o080 We 7 FRATIAS IR 2 AT o 7E— 52 sh A EeEiRt -,
T EE], H A I ECF R AR R A T R =08 (a, b, o) lEAXa * a + b * b =
c*c, Hrpa, b, cHIREEL BN, 3,4, 58 AR ABE, HAN3*3+4%4=5%5
509 + 16 =25, XFEM =JCECA TCRA . #lan, (5,12, 13). (6, 8, 10)FI(7, 24, 25)#F &AM A ik
B ABEARAE N, BB RG-S A = MBI =&k, mEs-9fs.

a*a+b*b=c*c

K5-9 ZfER (HhRHTEE )
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2. RR=H

W4, BAANTWE? BF— I e L—A=T08, BRI MBI € L— RSk RmR
=IoEk, A AR DM EA =ACRE M int 804, Willnew int [1(3, 4, 5}, KFRAM
B3, 4,5, BUEVREAT LUTEE RS DB ITR T,

3. IR HYEE

e A N AR T = e8P A RTPANEUT . aflib, (B AKNIE T2 A5 BEIE B — 21 2 e e 7
i EMa * a + b * bIPFITHRIE AR, Wl Ul e B /NG s ——AEJava HL AT LA
i expr ¢ 18R, WHREAZEL, IBHRVA L. IRTLUH 11 ter R fEFRIRIXNEL
R CURRJE 2 1 i B Anfap i A Rt R o AU RS ):

filter(b -> Math.sgrt(a*a + b*b) % 1 == 0)

R B S G a2 T —AME, I Hstreamf2 L TorREHFLAIME, £iltertt RikHAR
SETT L) S a A A b, VRATREfERIMath. sqrt (a * a + b * b) % 1 == OX—AT2&EA
M, Bk, XE—flifMath.sqrt(a * a + b * b)IRFAEIZEREANZEEFE,
WS A T/, 9.1, XSS (9.05ERT LAY ),

4. H=RR=tih

FEMRIEZ )5, VRN a FIDRERS 2 I — S IER AL G . AR 2L —A> —Jod . /R LAE
mapt®fE, 18T X R RN TR FAR L — 2] A

stream.filter(b -> Math.sgrt(a*a + b*b) & 1 == 0)
.map(b -> new int[]{a, b, (int) Math.sqgrt(a * a + b * b)});
5. £ pblE

MERIFEER ) EDEEW\%'%EEJE%E’J{EO ﬁﬁﬁﬁé’%%ﬂ, Stream.rangeClosediﬁ{f(ﬁfUE?ﬁfE
XA B — M EUE L . AR AT U B R 4o e, X B2 13100:

IntStream.rangeClosed(1l, 100)

.filter(b -> Math.sgrt(a*a + b*b) % 1 == 0)
.boxed ()
.map (b -> new int[]{a, b, (int) Math.sqgrt(a * a + b * b)});

1%‘{5%’:, {ﬁﬁfilterZEﬂ%ﬁﬁboxed, U\rangeclosedﬁ@E"JIntStreaméEﬁ—/l\
Stream<Integer>, ii%ﬂﬂ{fiﬂ‘]map%%j“ﬁtpﬂ/ﬁ/l\ﬁ%'fié@#/l\intﬁéﬁo M IntStream
tmap 7k HEE I B e R IR B 7 —Aint, XATARIRAEZER! RATLIH Int Stream
HmapToObi HEME B, XN IESIR E— XL :

IntStream.rangeClosed(1l, 100)

.filter(b -> Math.sgrt(a*a + b*b) % 1 == 0)
.mapToObj (b -> new int[]{a, b, (int) Math.sqgrt(a * a + b * b)});

6. £ A
XA —REABE: ST amE. BE, RECHaME, RIA 7 — Dl A2
JREA AL o AT A DRI AN LB ? iR o—HE, IRTE B a e R SR AR ERTT SR TR -
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Stream<int []> pythagoreanTriples =
IntStream.rangeClosed(1l, 100) .boxed()
.flatMap(a ->
IntStream.rangeClosed(a, 100)
.filter(b -> Math.sgrt(a*a + b*b) $ 1 == 0)
.mapToObj (b ->
new int[]{a, b, (int)Math.sgrt(a * a + b * b)})
)

Y, flatMap OB ARSENE? HoE, SIS 10009 BB TG B AL faE . X4
MEE R aft, B =Io8 . SR M E WL 8] = RO M, SR B A B e U
Wit £latMap T IETEMBLS A RINT, B A A AR U =080 AL — N X REAR A 2]
T A=, B, FATIEME R MR 1 a2100, WA SERMNIFFGE T, Sl
R =ooE, Bilan3.4,5)M(4.,3,5),

7. BITIKHE

BAEARAT LS AT 5 %8, JF BT ARHIRA TR A #IAY 1 imi s, WIHAFRE A B it
rhELR Al Z2 /20 A IRER T

pythagoreanTriples.limit (5)
.forEach(t ->

System.out.println(c[0] + ", " + €[1l] + ", " + t[2]));
XATHD:
3, 4, 5
5, 12, 13
6, 8, 10
7, 24, 25
8, 15, 17

8. IRILREMIISELFAS?

H AT I NEI AR, PUORIRESR I o LA R A K23 () —Fh T GE Y 5 75
=, AR =t (a*a, b*b, ara+b*b), RIFFIES G &AM

Stream<double[]> pythagoreanTriples2 =

IntStream.rangeClosed (1, 100) .boxed()
.flatMap(a ->

=y IntStream.rangeClosed(a, 100) FE=ZTH
T_E’Efagg .mapTo0bj (

:;.;;?M b -> new double[]{a, b, Math.sgrt(a*a + b*b)}) <+—
MREH .filter(t -> t[2] % 1 == 0));

5.7 HER

AR, WATCEILIRIE, WX TR EARE A AR R R mA 8. 2 HATR
1k, REZREBME st rean T ARG AR 1o AN, FRATEAEH T Al RS H B e 1 2
e . (ERIERIINEEATFZ ! AR FATMERFS] . B SRR, B2 hA:



106 % 5% AR

1 BRAOK Bl TE BRI !
57.1 HEGER

PRAT A STtk st rean. of , flid B A(HAE— L. B 1 LHEZALEEER NS H
an, DUFACHS B ] st ream. ot QI T — N FATHNA . SRI5, FRAT LU FAT RO RS,
—IAFTERHIK -

Stream<String> stream = Stream.of("Java 8 ", "Lambdas ", "In ", "Action");
stream.map (String: :toUpperCase) . forEach (System.out: :println) ;

PRAT L emp ey A3 2 — 2330, AT s -

Stream<String> emptyStream = Stream.empty();

5.7.2 H¥ALIER

PRAT LU F S T Aarray s . stream NEUH B — N . B2 — NEAE S5, B,
PRAT LR — IR 2 i ne R EH B4 3l — > Int St ream, W FR .

int[] numbers = {2, 3, 5, 7, 11, 13};
; _ . | BFIEM
int sum = Arrays.stream(numbers) .sum() ; <+—

5.7.3 HMXHHEBR

Javart F TAL B U 1/OBAERUNIO APT (ERHZE 1/0 ) EE 858, LAE R H Stream API,
java.nio.file.Files MR Z A LM SR B —N . Flan, —MNMEAE AWML
Files.lines, BE&iREI—A>mHEE XA ST RINERF R . HRTRE S IrErNE,
PRAT LA B B — S A 204 AT 1] -

A P =
long uniqueWords = 0; = B Eh
try (Stream<String> lines = K

Files.lines (Paths.get ("data.txt"), Charset.defaultCharset())) { <+—
uniqueWords = lines.flatMap(line -> Arrays.stream(line.split (" "))) <
.distinct <+ N,
v MsEEm H R EBIER
.count () ; < N R e
B—HBEZLE

}
catch (IOException e) {

EN BN
T BT SR

PS8 0 4L TR

R L HFiles . 1inesfS 8 —AN0, HA BB TCEEIESA € XM —1T. K5, IR
AT L inefd H spl it A THR4 BT . RO RS, RIZ A £ 1atMapr=A:—A4>
SRR, A SRR AT — R . fE, fEdistinct Mlcount LR,
B b A 2048 AR BY PR

}
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574 HEHERR: QIELRR

Stream APIHEAE T PHANER ST R MR EUE L . Stream. iteratefliStream.generate,
XA ERAERT LABI T E 1 R R s AR E S A B TR A [ 2 K/, Hiterate
Flgenerater™ E M2 F4A E W sRECHCT GIEHE, PRIILnT DIJCo5 O R MR T & —okit,
MAZAF L imi € (n) XX AN ABR], DAk SRd TENTCSS 21 H.

1. &K

BAVKRE—"11iterate MG F, SRS FHRREE.

Stream.iterate(0, n -> n + 2)

.1imit (10)
.forEach(System.out: :println) ;

iterate FIEHEZ— PRI ME (X HE R0 ), 88— MR FHERSA =4 MHTE L
Lambda (UnaryOperator<t>Z$Hl ), X H, [ HLambdan -> n + 2, RFEIFERT—IC
Fhn b2, Wik, iterate FEEAEM T — A IEMERYT . WA — 1 InE2RIR o, R
oA BRI, BN LR R R, VAMSEHE, XFhiterat eBRVEIEA LIRMIFHY,
R Es R FRT— RN o TEER, B AR — R XA R, Ko ER
FEdR R, ATDKEET AR 20 AT AR IR TRTE T HE Y, e
B Z I — A X FAMHE L imd e 7 W aRRHI A K/ o i B TR 10 MIAL.
SRIG AT LA for EachZ Ui BRI 2, Hor B TEN BRI %

— Bkt TEFREAMR A — RIMEIBHER X iterate, HWAN—FRFIHE: 1H31H,
2H1H, KIS, kE—HE— LN i terateIFlT, BUAMERS .4,

M5.4: EHWETTHEFT

ERMBHINRF LA ZRGHRGT, TEIANBIFL L RARBIG—35: 0,1, 1,
2,3,5,8,13,21,34,55 - 33| P 40 AR F Z0F1, BHEMENAKRTHLZNHEIARKT ZFo,

ERMBADTT 5 RN, REF] PR F ARG S 3 F AR TAH R FF]: (0, 1),
(1, 1), (1, 2),(2,3),(3,5), (5, 8), (8 13), (13, 21) ---

REG4ES R R iterated ik AR LKA R TR FHAT20 L% S

BNV RNF e, F—/NFR, iterated FEBHEZ —/NUnaryOperator<t>1E#
BH, mREZ—MEO,D)Z G TAR, RTA T (R TR FE Ry ) 4 A — A4
A TFERREAL, Hlde, new int[1{0, 1}HRET ERHAEFF0, 1) FHIFE—AT
Z., Xt Ziterate HWIATLEAL .

Stream.iterate(new int[]{0, 1}, ?22?)

.1limit (20)
.forEach(t -> System.out.println("(" + t[0] + "," + t[1l] +")"));

BEZAMIER, REZZFE 222REORAZA L, HIBAE, iteratet A5 B AL
& #9Lambda.
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K
S ¥

Stream.iterate(new int[]{0, 1},
t -> new int[]{t[1], t[0]+t[1]})
.1imit (20)
.forEach(t -> System.out.println("(" + t[0] + "," + t[1] +")"));

CR 4T TN R? iteratedF B — A Lambdak s T B 409045, TG, 5), L5
B EAG,3+5)=(5,8), FT—AMA(8,5+8), AR XA TH? L2 —AMTU, LELHT
FEA[1], t[0] + t[1])o X TA A XA Lambdakit H: t->new int [1{t[1], t[0]+t[1]},
BATK AR, REAFE] T A 20(0, 1), (1, 1), (1,2), (2,3), (3, 5), (5, 8), (8, 13), (13, 21)-- -3 iE &,
e AR RAITP B E R NREF), ToME AmapiR RGN LA P E AN E .

Stream.iterate(new int[]{0, 1},
t -> new int[]{t[1],t[0] + t[11})
.1imit (10)
.map(t -> t[0])
.forEach(System.out::println) ;

XA AL A R E R MRS 0,1,1,2,3,5,8, 13,21, 34--

2. /R

HiterateTIEHEM, generate HIEW I IERHTT A — A JCR T . (Hgenerate N REMKIK
XA U E R T R . B2 — 1 supplier<T>2KAVY Lambdaf@ T HIME .. FeiTFek
BRI

Stream.generate (Math: : random)

.limit (5)
.forEach(System.out: :println);

XA A 0, oA A0 1 2 (B LIRS 28, 4, 3247 —WAs 3 7 m
SOELE
.9410810294106129
.6586270755634592
.9592859117266873

.13743396659487006
.3942776037651241

Math . Randomi S I M HIEFEA AR o [FIRE, ARAT LA L imi e 77k B aCBR M KD,
HNFAR TR K

PRATREAEAIGE,, generater B A A FATHEHMMLRIE (F5Mvath. randomfy 7
EEIAD) BIREN . EASTEARMM I IERATATE, LI LU . AR A —E &0
AR o AT ABIEAF PR B AERIIR , ] DUESCIRES, IFTE MR L —AME R . 284>
B, FRATHE R WA Rl generate fill E I 56 5.4 7 i 28 I 4 2503, SRR AR R AT LA AT
iterate i IRMINE R — T o HAREER— 02, FEIA TR h 6 A RS A BE R PR N4 4
B B EARRAUR N TN, RS E R RATSESE 75— x4

o O O O o
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BRAERREARIVE], DL RO T

EATEX TS tnt st reamibi BB AR EAER RIS IntStreanfgenerately
B — " Intsupplier, MAZEsupplier<ts, B, AJLEXAESRAL B — 14202 LAY TRV -

IntStream ones = IntStream.generate(() -> 1);

A3 P AE ], LambdaRVFIREIEE R A S, 2 B RS B 5 7 i 52
PRERAT L), ARt AT IS T kRt , it SC¥Int supplierib O g X ilgetasInt 7k B G
—R5 (BIRX R BTG SEE F, WigiRmOF ):

IntStream twos = IntStream.generate(new IntSupplier () {
public int getAsInt () {
return 2;

}
)i

generate TR A E MBENIR, JF R E M getasIne ik, XML LZIR M 2,
B3 B ] i) B 4% 26 M Lambda ) XN TE T, FE 44 2877 Ll FBoE SCIRAS , mtRaS ST LA
getAsInt TERMBEN . X —DEIVERRIEIT . VRG4S Wit T A Lambda#B 2 A RIVEHIRY 5
BT BUBERAS

[m] 2 P R BN AT 55 b, ARIRAERS B S 8, — D IntSupplier, ‘BZEERT—IK
EORAFTERS T, DMEgetasIne ERIHRTT —3T, MAh, 75T —UAHIEmmHeE, 20
IntSupplier BARAS o T 1T A A A 50 2 G ol €1 g — 4> 78 I8 F B3R 1R — A 28 Uk 49 5251 11

IntSupplier:

IntSupplier fib = new IntSupplier () {

private int previous = 0;

private int current = 1;

public int getAsInt () {
int oldPrevious = this.previous;
int nextValue = this.previous + this.current;
this.previous = this.current;

this.current = nextValue;
return oldPrevious;
}
}i
IntStream.generate(fib) .1limit (10) .forEach(System.out: :println) ;

HITH RIS BN EE T —A>Intsupplierf LB, HXTERA T Z PR : B AEMANSE6) AR &
WSk T T 2R PN TR S i 2RI, getAsInt 7EJA I SR R PIRAS , B IAE
BRI P2 A8 M . MIHZ R, i iterat e M kN2 4liiE R & 69 . A BIMIA RS,
(BAERRUGE T 23 BB T . ARRTESR 75 T A3, IRDOZAR AR IR T ed 7 ok, DMETFAT
AEPRI, FEORRRE R IER . R, BRI —ATEBR, FrLAA A 1 imd e B
KRERFIERRAN; B, Lt lE (X B EforBach ) ¥k B N, [FEE, VRAREX TCRRH
HEPBIEZ, AT A TR AR A0 BE, X AGE A !
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5.8 I\

X—wARK, (HRRABER! AR L SO AL AR5 T, S5 b, Sib AR AT LA s
TR A EARAL AR . AN, AT LGB I T . DA R AR AR B 2 28] () G HERE 2

O Streams APIA] LAZRIA R 22 R AL B 1f] . H FH IR E B s e 3851

Q el filter. distinct. skipM1imitc XAl H .

Q KA LUE Fmap Al £ 1at Map i IE LR TR

Q R AT LU ] findFirst Ml findany 7 A R PRI IC R o AR AT KL allMatch |
noneMatchflanyMat ch LA ICEC4A € 11 14 .

Q X EETTEARA T 1R AR BNEE R B (R0 B0 B AE BN

Q AR LRI reduce TR A BTT R EALE IR — 458, IR A $oim R

0 filterMmap R ERTORER, ENUFAHEEFRES . reduceFHAEEAF MRS A
AEIT — M. sortedMidistinct AFHAFMEAAMOIRES, OV EATH ZHER P BT
ATCRGATERA IR B — B X FHERAERR AR S35

a 0%@5@%1—‘5‘]}?!13%@@*%1{ IntStream. DoubleStream%ﬂLongStreamo E{I]E"JT‘;T%

VR A AL AR .
Q AT LANES B, WrTE ., Bl SUFRL i terate Sgenerat e S5 E T T4
jolljz

Q JCRRATIE B [ E R/ N o



FRULER 2 iE

KEAR

Q HcollectorsZBaFId FHILEL
O B Ia 29— A

QLA HARRRIE O

Q Hdlzsrdi X

0 JFk HCR A& XUES

FAERT—FE b2 2], ] DU T Ee AR E R B R PR & o /R 7T LAt Tava 8143
BAVEALE SO AR AR R ACAS . BN ISR RN BI AR . TPIERAE (filcer®imap )
LuitAE (flcount. findFirst. forEachflreduce ), WIREAER] LIGERGER, B—1 i
AR T — A RS EARSIERE, L EARE K. SR, ZutfEaiE
FEUL, LA AR — g, BRI b i s R OT R o BT H ] A Ak ik 2ok 4
TR

RioafEfam e sEmEh il collect Xt E T, YA EEEH R st rean i1 19
TLEEEN—rist AR, REKFcollect B—MEAAEME, MlBreduce—FEnT I
A& MSOEAE N ZH, KPR TT R BN — ML SR . B 0% 2 il E OB )
CollectoriZIkE LAY, FEILIX4rcollection, Collectorfilcollect BIREEAY,

TR LA T, BRI collect MR SFREMS A4 .

Q Xf— NS RIEGT N, PAmzte M IrA AL 5 BUEAM (R [Bl—Map<currency,

Integer> )o
Q K22 G535 A : 52 AN 52 (3R [B]—Map<Boolean, List<Transactions> ),
QQIEZYIH, WX 3Z 5 i, ARG i — B3 RSB 52404 (G Bl —A>
Map<Boolean, List<Transaction>> )o

Hashnge R4, JATkRE - DRHBESET . BMR—T, R —"HTransaction
M List, Jf HAHFR R4S SCOR kAT 702 . 7EA LambdaltJava L, MBI Al fa7 504 FH 451
S ARAPARIGIR , SR T XA,
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KAGEERE-1 TR RE XS 52 5 #ie BT T 43 20
Map<Currency, List<Transaction>> transactionsByCurrencies =
new HashMap<>() ;

for (Transaction transaction : transactions) { quiszTransac—
BIR —> Currency currency = transaction.getCurrency () ; | tionMiList
bV List<Transaction> transactionsForCurrency =
SR transactionsByCurrencies.get (currency) ;
Map if (Eransaci%onsiorgurrency == nuli) { et ) <+ ) B2 43 4H map 3% A X F
ransactionsForCurrency = new ArrayList<>(); el
. - Y mHEE, milE—1_,
ﬂ%ﬁﬂTran- transactionsByCurrencies
saction .put (currency, transactionsForCurrency) ;
B ) P .
. . 2 YTransaction
transactionsForCurrency.add (transaction) ; <)—‘ A& *

&l — 82 M A Transac-
tionfiList

WRAR R — A5 W 1 Javaffp 01, X FARPG TR0, AR AURIA, 80X 4
R — PR SR, FMIREE , DR ISR TS| R H IR 5 i
ok, A AR AR BT R RS AR T AL IRTEA T Th e E R, ]
Streamflcollect T — @I collectorZ 4, FRaknT I —A1iE LI 58 A0 R A 45
B, MBS E—E P oLt st RFRTE DL T :

Map<Currency, List<Transaction>> transactionsByCurrencies =
transactions.stream() .collect (groupingBy (Transaction: :getCurrency)) ;

X— R Z, W7

6.1 U&= EN

HI— s A bR OR T eGR4 2 R ) — > 2R AR A A 2
G —— A7, A OHA T —— WM, 75 E— o7 H, fLi%collect
LS HUECol lectorE M —NSEEL, WLREA streanT LR ML B L. F—FHE
toList JUEUL “HRF 4 N e R AR —MIIR"; EARGIT, groupingByUilE “HB—1
Map, ERHERE (52M) M, (ENEMHARLE TR IR,

TR AL, 184 AR Z A O SN . h THREL 2 B RENEA AR
e, F52 AR TR AR A M B 5 . BEMEAES . B, MR, BRBERAR R -
— NSRS TT VRN BRI RE T, IRSTE6.3 TTHERITE .,

6.1.1 WERRESHRITL

MM 2518 a1 T TS R CAPIB Y 7 — kb . L S E ], AR AR A
FH, AR E AT AT 0 R 3G M L collect HIRA A A G IbnE. TR, X A
collect FEHXTTH TR ik — N HZHEAE (HcollectorkS4UML ). El6-1Rny)a 24k
AR TAE R R 6- 1 h A48 A S —FE . Bl iR i IcE, Jfikcollectorit

}



TrabHL,

O

O\ B A /\ AA
) g

O 0y

Q it © »avurmm
B 5 §5/ % Bt

Klo-1 b Mxs 22 oy mr 4 I 2t

— BRI, collector R ILER N — e e A0 AR Z IS AMABUTATRCR I S5 e e
fltconist ), JAEERFRUE—DEIRZ R, I R X — I P At o i, (Eniim
PRI G r 01T, SRR BRI T RS S T, RS ST foni, K e At
EBUEAE B HIMap

WS MEEIFH 7R, collectort HHINIERYSEIIRGE T AR AT IR L8 . FfiT=
1E6.575 F16.6 T WA ANAT B A 5 Lt SR . fHcollectorsSEMIZESEME TR I T Ik,
A AT A S AR S B, SR AT AT LT o e LR AR R TR torist
ST, Bt P RCRBER — P Lisc

List<Transaction> transactions =
transactionStream.collect (Collectors.toList ());

6.1.2 FiENXWERS

TEARTER T B, AT EZHR IS SORERRIIRE, Wl 2R LI collectors
BB T 7k (Flilgroupingy ) BIEAESS . BT FERME T = KIIkE:

Q KR BB A —AME

Q TESA

Q LESX

BAVRE B T S TIR AR B e . ENITERZ G FAMB I E, H anmym 7
PEENR— FRFN3E ) 0 858 5 i

SRIG RIS BT R TP A TC E AT 404, [FIHE T —AMO T R 2 24, 83
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FISEERR S AR, WA T AU T E— A8 E . IRATERRBN D H R E D 2R,
RO SR (IR [l —A A R (B B SRS ER B ) AR 2H R AR

6.4 RA —sk K, BGE T AT RET I A T SRS . TE6STTRIG T E 24 %
CollectorfZ MMM, TE6.67 PRS2 R I G E A Oy A eSS, HFcollectors
T B B

6.2 VRHFLE

N T BEHIMcollectors T A RERIEE Hh Z2 DRl AR AR5, FATTE A — T AT — =941
T AE AR IR
FUERARNINIE BIR , 77 2R R H ARG I, — e AMUERS ( streamdithcollect
HIZEO) . FESEZ — SORUL, (E LB P A A3 H S IR 2 2R n] LU XA AT LA
SEAEMIZRRL, TR AR — R RO 2, BUR MRS — DRV ER T4
HEEVRT, X PFPZEISRIFRA RS . 6. 22T RSN R, 6.3. 1 TR Z T4,
FATFeARZE—HRHP T, Ffcount ing L) JrikiR AR, B—HCRBRA 2D
ﬁ$":
long howManyDishes = menu.stream().collect (Collectors.counting());
BRI LU 1 B B
long howManyDishes = menu.stream() .count () ;
count ing EEARTEAHABICHE BRIk & (T A MR T, TR T 23R B — A
AT JFHTR Y, FAVBGERCS FA T collectorsRIYFTARS T Jik:

import static java.util.stream.Collectors.*;

XEEREAT AE count ing () MAAEE Collectors. counting () 2K T .
TERRARAF ST R PR A T SOREERS , B W 3R 23 b 8 fe KA A e/ IME

6.2.1 ERRFHHZAKEMRIME

TR BEVRAE B4k SR o P e s 192 . AR T DL FH AN EE#S , Collectors.maxBy fll
Collectors.minBy, IR AIERKSEHR/IME, X MIEEHZI— 4 Ccomparat or B4k
R IEER . AR ] LIBIEE— N comparator KARYE A & S X SEF AT AL, B EZ8s

Collectors.maxBy:

4

*

Comparator<Dish> dishCaloriesComparator =
Comparator.comparingInt (Dish::getCalories) ;

Optional<Dish> mostCalorieDish =
menu.stream()
.collect (maxBy (dishCaloriesComparator)) ;
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PR figfEd opt ional<Dish>REA M H, LRIEXARE, RAIFLER “EZEnenu %S
B2IN o MR AZLR IR T ! Java 85| A Toptional, [:,754/[\%?%%, LA E AT LIS
A X EEEHAR T AR AT REAN R FEEEIE AL . FRATFESE ST £ indany J7 A
ffai 42 2l e . BRI, AT T T 105k M5 opt ional <T> S HARAE

Fi—A~H E’Jl_ (] BN A A AR R TP R — BB BRI B R ) REARL R
PR IXFRAERRR O IE BARAE . LEIRATRFE B T PR SR R R T SRR

6.2.2 L2

CollectorsEL [T HILBRME T —T.) h¥: Collectors.summingInt, EA[#E%Z—
AHEXT GG SRR FIT T int B pRERL, IR [ — NSRS s RIS AR 5l M col lect JF
e RIBATERAT TR 2 I R E o 28170t AR TT AR SR H SR FA8 e i Ak

int totalCalories = menu.stream().collect (summingInt (Dish::getCalories));

X RS R NE 6- 275 o FEi PN, 2ol — B SRR S A, SRS X
FRMB—AFhnds CGXRBBILGE ).

Collectors.summingLongflCollectors. sumingDouble?‘f‘H&E@{’EFﬁ%ﬁ#ﬁ, EIRYY:E|
FRMFE N Longiidoubl e HYIH M. o

TR
/[\_I /\ﬁ

‘ Dish: getCalorles H Dish: getCalorles ‘ Dish::getCalories I

450

1500

[K6-2  summingIntEER ) BRI
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{BIC BN SR FIT; A Collectors.averagingInt, ERIXIN flaveragingLongfil
averagingDoubleﬂU\ﬂ‘%ﬁﬁﬂg‘v‘ﬁ]ﬁ:

double avgCalories =
menu.stream() .collect (averagingInt (Dish::getCalories)) ;

FIHBCNIE, WELER] T A AR R H BT R TR, $RF X LLTC R A Em R
R ME, VIRITEIEMAPESE, A ARZmsE, RTGEREA5 B B 21Xk
SR, T HARR AT AR R T LI SE . RO T, ARE] LU summarizingInt T
IR R E RS . I, lad — K summar iz ingBRVER AT DIRECH S s e R IO, RS
PSRBT BN, FIE . SR E R/ ME -

IntSummaryStatistics menuStatistics =
menu.stream() .collect (summarizingInt (Dish::getCalories)) ;

XMW AR A X e E B R — N IY/EInt SummaryStatisticsHZRHE, BEMELT
IR EUE (getter ) Jrdokiimgif . $Tmenustatisticobject &38| LA «

IntSummaryStatistics{count=9, sum=4300, min=120,
average=477.777778, max=800}

[FIRE, A i summarizingLongMsummarizingbouble L] A KA LongSummary -
Statistics flDoubleSummaryStatistics&H, & A FULE )@ M2 IR 25 8 1ong B
doublefyIEN.

6.2.3 EEFFH

joining TJ J7 kiR B A AR 25 ST Hh B — D XT R costr ing A B TG 4%
IR — AT . XGRS T A S B A FRIE R, TR R

String shortMenu = menu.stream().map(Dish::getName) .collect (joining());

HER, joiningfEWHMEH T stringBui lder KA A FAF R BB MER . HAMNE
BEE, WDishZEf — A rostring HHEKIRFISEEAFR, ARICTH LI —IE R R
PRIZSOAR XoF Ji it A st B A A5 3 A [ A 45 2R -

String shortMenu = menu.stream().collect (joining());

A AL A

porkbeefchickenfrench friesriceseason fruitpizzaprawnssalmon

(R FAF BRI, . 247, Joining T iEA —ANEEMA T L2 TR Z Y
ORAT, XAEUREL AT LIS B —ANE SRR ISR B S PR 3R

String shortMenu = menu.stream().map(Dish::getName) .collect (joining (", "));

IEMFRATHIH R, B el
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pork, beef, chicken, french fries, rice, season fruit, pizza, prawns, salmon

FIHACMIE, IRMELET T HFERIBA R —AMERMIEER . T F—T1, RIS RER R
2 X243 5, HerEfEcollectors. reducing 1) AL T L IF Ak
LR IRRIR TG DL o

6.2.4 | XHWALPLE

FL L, RMCKTHeM A lEER:, &2 — 1T Hreducing T.) ke LA 2y 72
PRI o Collectors.reducing L] HiEENTA XEERFIRIGH Y —Mib. AT LIUL, B
FIHER RGNS T ERF R . ((H2, HoEr ERF SRS SE KRR ) 4
w, " Hreducing kBB SRTTEVRSEEA B GE, WNPUR:

int totalCalories = menu.stream().collect (reducing
0, Dish::getCalories, (i, j) -> 1 + 3));

EREZASE

Q FH—NSEREAAEERRRBE, WRERTEATTRENARENE, BrLUAR8RX TEE
FNTH 02— EiE .

Q BoASEERIRAEC. 227 A R, BB AR — A FOR T & A int .

Q % =128 — 1 Binaryoperator, MWW H BB —A B AE, X R ElE
AN inesR A,

[FIRE, ARAT LA R XA R S HOE N reduc ing R B T 138, W FR

Optional<Dish> mostCalorieDish =

menu.stream() .collect (reducing (
(dl, d2) -> dl.getCalories() > d2.getCalories() 2 dl : d2));

AT S reducing T.) kAT IIES B VE “SHONENRHRTEN, B+

BN AR, HEE R (Rl R EU R P ASEO) VR — ek pidi, X

BEWE, TEERS M reducingEMREHR AT HMcollect ik, WEHEMSSIEA RS, 1E
WIRATHE6. 21T R T ERY, TR R TR [Fl—~Opt ional<Dish>Xf 4,

WE5134

EL—FATPHETREALBLHHOANSE, KTHAsiE, StreamdE T #collect
FereduceZ HAFTARE, BAFHFF HBFLKRFHRAGER, Flde, RTAET @EXAFE
Freducer &k FEHtoListCollector ATk T4,

Stream<Integer> stream = Arrays.asList(l, 2, 3, 4, 5, 6).stream();

List<Integer> numbers = stream.reduce (
new ArrayList<Integer>(),
(List<Integer> 1, Integer e) -> {

l.add(e);
return 1; },
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(List<Integer> 11, List<Integer> 12) -> {
11.addall (12) ;
return 11; });

EABR T RRBA B : —ANELF A — AN ZFRFEA, &L FME T, reduced ik
B Afem ML SRR ER—ANIL, CEA—ARTENRL, SRR, collect HiX
FHRZREAEE, N RBREMBNER, XE%E, LEORAREZEN Areduces
%, BACERMEKETHAZMENLIist, RET—F PP FmbA], A4EENEL
A reduce kB A M—NERRFEIA: IANBRLYEEREEFTIAE, BAHHENAREFL
BRI —AHRBEEMTRABALIst R, EXFELT, wREBZLEELSL, AELE
RoyBe—AN#egList, M E R X a#Hratiit, XikZcollect HEHANES LA TER
B rayaziey R A, £AEARCESITRME, ATEBAHIX— &,

1. WEREREMREY: UARRMAENTRIENERE
YR8 ] DLtk — 25 TR AL T 1B reducing W 5 105K Fn 45l -7 5l integerE MY sumy
%, MAHES —AFk R — B E LambdaZé ik X, XSS5 U T

int totalCalories = menu.stream().collect (reducing(0, <— ¥IRE
Dish::getCalories, o MR
Integer::sum)) ; <— EFERHK

MZHE F i, IR TAR AN 6-3 8 . FIFH SRR AL, $E— D oIR e B I (EAY
Fngr, AHEHAR R BT R LR B RIRAERABRE S IR R

%Tw //”%
N/

| Dish::getCalories H Dish::getCalories | | Dish::getCalories

O e B E e S frieper oo — (D)

Fl6-3  HHASEN AR B L0

TEPSEH, FATE6. 2T TTEEITE R count i ng INEE At 22 IHA F =28 reducing T.]
TrESEI . B T B TR A — ME N LA Long BUXT 4, SRJE RHEEATTAM :
public static <T> Collector<T, ?, Long> counting() {

return reducing (0L, e -> 1L, Long::sum);

}
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Rz R 2 BE A

FERIRIRF R L P RTHREZEES T 2884, B Fcounting L) k&
EKERELPHE ANZAER XL EREZOCERMET, HAH 2R RE T
Alavatg EAERME, EXE, CIULEREKERYW B MBE N Kbn, Ha)EH, BmE
AGTURAMER , FNEXEZ BRI RHHE E T collectorsE P RIETNMF EEL,
A2 A R R A3 5 R Sk FAAEAT I8 B A R ok, MBI R A TARL R £

FATER SO TR, A 5 —FhOr A AR R T AR A ——H 2 m i
SR —TEE R L, SRS TRT— RO R T 7535 RIS 275 2 A«

int totalCalories =
menu.stream() .map (Dish::getCalories) .reduce (Integer: :sum) .get () ;

HER, BRI RS reducefE—H, reduce (Integer::sum)RFIAAZint
M Eoptional<Integers, PMETEAS MMENL T4 2 b TIHZ8ME . 28GR R Hlopt ional
X H i get ORI BUR R E AT T HHEE, EXFEN T Hget ik R%an, R
AR E L e BT A NZ o IRTESE 105 S iE—25 T3, —Bokut, T et Bl
7, WorElseforElseGet KfifFFopt ional LS IH T 44, fela, TN IS
R B — S Tntstream, SRFVHH sumdrik, AR AT LIAS 24 R ) 25

int totalCalories = menu.stream().mapToInt (Dish::getCalories).sum();

2. IREHEEERERRASR

XEREI T, RECFE (CRRRIEJava 8 Collect 1ons HELE A Y 2L T BB XURR 5
PR TFIOHTAPL) S ESRAL T ZM AT R — A . XA U, IR A AR
I Hestreamdf 1 E AR A ik AR EZ 2%, (HUFALTE T E M TRE AL B = K 1 e 52 FAE
&, WHEASEAMAE L.

BATR RS, ROTRENF LM NBRR AR R %, (AEE T R HIH, 1H20%kH
BRI —1 o TGS etk BYERE 1, X — e e . Flan, Z=g s g
P, AT T — Mik 7% (il intstream), WA EHREH, WHRMERS L.
[, BT RERF I —A, A Tnt St ream ] ITEFRATTHEGE B 20 37 48 350F , LR M Integer
Fine AR, EfEx BT,

BTk, IEBEBMEG6.1, Mk — FURA T reducingVE R HALMCEE f BMEHE 0 B0 AR R R fnif

M5E6.1: AreducingiFEIZEFFTH
VAT —FFreducing & Z 69 0 H e B Ak B K joining £ 8 (623 F HE ) ?
String shortMenu = menu.stream() .map(Dish::getName) .collect (joining()) ;
(1) string shortMenu = menu.stream() .map (Dish: :getName)

.collect ( reducing ( (s1, s2) -> sl + s2 ) ).get();
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(2) string shortMenu = menu.stream()

.collect ( reducing( (dl, d2) -> dl.getName() + d2.getName() ) ).get();

(3) string shortMenu = menu.stream()

.collect ( reducing( "",Dish::getName, (s1, s2) -> sl + s2 ) );

R EOIRENIRAKN, EO2RERIF,

() Xe¥FaEEBAEL, MR ESE A joining E R WGEG —HF, RERA—A
StringffA R mBELHRINGFHER, THXLBENEBECET,

Q) X AREHF, A Hreducingd: %ty 5HAZ — M BinaryOperator<t>, dLFEA—/
BiFunction<T,T,T>, EXHE%RECE LN HHLMLETHASLL, REEE—A R £
AegMh, 12X 2 djLambdaf it X B ABAANE, BEIHL-NFHE,

Q) EA—NEFHEEAH R B RRITIAY, EBMXFRE, CAIFE FHEHRR
R4, FEmB| BB L HiEE, ZMNAT@H#T, reducingZ&E —Aoptional FRE
BEZANKH, RAWR AT RGE, CHBEEMEE R EL—ALHEEA BB lie £ F
iFE,

HAEE, &RRIEA 1R 3RS S ERBERjoininglk £ &, CMNEXEZRAREFX
MAFTL (Z Y EAL) lereducingHEAZT P60 FT A B4 E Ze9MEAE . KMk
KEEATME, REANTERERMETEF B, RMNBLEBUER joiningh £ &,

6.3 74H

—NH DL R BB E R ARE — B R PR RS T B I H #7020 . SR AT TR 5T
X A2 5y AT o BB —FE , ARIHE & XS R SEE TG, IR T REARURRAT . T
HAEZ . (H2, W5 HIava 8FTHES: A REGK KU R RS0, SURE S HAL — R 2
SFEMRER . BAPRBEBRXAIIREREE AT IRGBVREAUSE P S IR A 702K,
ARII—H, Aam—a, HALES ) —4. Fcollectors.groupingBy L] fikik[A
SR St il ASRAA O S8 X WU T 55, AN R B

Map<Dish.Type, List<Dish>> dishesByType =
menu.stream().collect (groupingBy (Dish: :getType)) ;

iiﬁﬁﬁgﬁ%jrﬁﬁE@Map;

{FISH=[prawns, salmon], OTHER=[french fries, rice, season fruit, pizzal,
MEAT=[pork, beef, chicken]}

XH, MRégroupingBy kAL T — P runction (IJFESIHMIER), BT b4
—iEDishfDish. Typeo FATHEX M FunctionEH£ &4, KN ERRERPHICE DA
FIE4H ., WE6-40r~, /B EREE R — " Map, FE54H pRE0OR B A EVE e g e, 85
JI A AT XA A RS B B98N FAE A B SR . RSB 2B, SRS 2,
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(BRI 635 i 0 1 SR A SR B 91 32

it
vegilyens
T4
s ¢ }
R
prawns 5}%@& FISH FISH MEAT OTHER
SEIA 25 2 BTN b salmon pork pizza
beef rice
chicken french fries

Ke-4  fEoreHid Re b i sh g3t H 5475328

B, 73R RBOR—E 5T 5 HARKERT T, IR RAB T LA 26 B 250 T RE LU TRl SR04 J R
g EEA2 2%, B, (] BEARE A BI400-RES LRSI 0 “flfAd” (diet), #44400%]700
RESHAYSK Y Bl (normal ), = F700-REFEAKIN R (fat), o TDishRAMEH
BAERXMRES W — Ik, IRIGEMTITES I, BARAT LB 2H S i Lambda ik -

public enum CaloricLevel { DIET, NORMAL, FAT }

Map<CaloricLevel, List<Dish>> dishesByCaloricLevel = menu.stream().collect (
groupingBy (dish -> {
if (dish.getCalories() <= 400) return CaloricLevel.DIET;
else if (dish.getCalories() <= 700) return
CaloricLevel .NORMAL;
else return CaloricLevel.FAT;

P

WAE, IREZLF R T Ay S8 AR A4 B RO A T 04, (H 2 A ] I R
FRESN B AT SRR R Z AL T nT A RO & . b RITPRB R E AWM.

6.3.1 ZR5H

BRI, FATAT LU — S ERA ) collectors . groupingBy L] iEE
HREERS, TR T R R A, BT LiEZ collect or ERIFEE —ANSH IR AE
T HIE, BATT A —NEgroupingByffih 487N ZgroupingBy, IFE X—1 Nk
rhI H R e, AR ER6- 2P .

> 7T 3
KEZERG-2 2954
Map<Dish.Type, Map<CaloricLevel, List<Dish>>> dishesByTypeCaloricLevel =
menu.stream() .collect (

r groupingBy (Dish: :getType, O 1
<}_.

— 5 groupingBy (dish -> {
EEH if (dish.getCalories() <= 400) return CaloricLevel.DIET;

else if (dish.getCalories() <= 700) return CaloricLevel.NORMAL;
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else return CaloricLevel.FAT;
)
)
) ;

XA G H SRR R T XA P Map :
{MEAT={DIET=[chicken], NORMAL=[beef], FAT=[porkl]l},

FISH={DIET=[prawns], NORMAL=[salmon]},
OTHER={DIET=[rice, seasonal fruit], NORMAL=[french fries, pizzal}}

X B SN EMap I SR — S 2K s B iU (E . “fish, meat, other”, T} 3X - MapHIfH &
—AMap, HRE TS REUE BRI “normal, diet, fat” . )5, T FmapMEETR T ICEW
WL st , s Bl N S — RS — 253 A R BUTT 15 21 0 0 55 — RS — 2 RY{E . “salmon
pizza...” XFhEZRITHENETT Y BT EZH, ndordmtS158) — MR EnFITE LRI n g
Mapo

F6-5 R T A ALEHA 2 Fndfe et , FHomii T B BRI 2E A Y,

— ki, HoroupingBy BIE M7 HEAEZGWH. HF—"TgroupingBy AR T
—AM . ARG P RIS BRI R TR, DA BIngl A .

— et

FISH MEAT OTHER TRt

NORMAL DIET /// \\\ NORMAL DIET

pizza fruit
salmon prawns .
fries rice

FAT NORMAL DIET type
X FISH MEAT OTHER
calories
l l l . pizza
DIET prawns | chicken fries
ork beef chicken “
P fruit
NORMAL salmon | beef .
rice
FAT pork

Kl6-5  n)ZRE B FindE 3 2 (A S5 C &

6.3.2 IRTHEHIE

Fe B4, FATTE 2IAT LA A groupingey IR A 43 MR R GOR S Z S0
Ao Hit—BU, HBAH— 1 groupingBy BE MRS AT DUBEMERL, MiA—ERS—



6.3 »n4 123

AgroupingBy . B, B —HEHBPEIFEE 204, 1l UL E count ing W EEFRE R
groupingBy WA —NSHL.

Map<Dish.Type, Long> typesCount = menu.stream().collect (
groupingBy (Dish: :getType, counting()));
+:
HAEHE M Map:

{MEAT=3, FISH=2, OTHER=4}

B, Wil PSS groupingBy (£) (HH ER42 %) PR Ej&groupingBy (f,
toList ()) BYRI{E S ¥,

PR T, PR TT LARE AT T T 1R 52 B B i i A SR AR SR AR e —ik, FRIRSER2E
A2

=

Map<Dish.Type, Optional<Dish>> mostCaloricByType =
menu.stream/()

.collect (groupingBy (Dish: :getType,

maxBy (comparingInt (Dish::getCalories))));

XA ZER BARIE— P map, DADishZSBIWENEE, I%e Tz rp I 5 = Dish
E’/‘JOptiona1<Dish>ﬁ5ﬂ\j{E:

{FISH=Optional [salmon], OTHER=Optional [pizza], MEAT=Optional [pork]}

FE XA Map P ¥MEZOptional, B AX BmaxBy L) HEAMMIKERWER ferik L,
JoRFF PR —EAWDish, INMEAFRRAK L —AMOptional. empty ()14,
7 HAR AR A& B AMaptI4E P . groupingByKE R R AL B HuEMtE, F—KRE
F KB AT B 69 T F A A ded Ay tMap ¥, X FEeR Foptional LE B AKX
BRABAR, BAHCRAAULE A EAPFHME RGBS ER M EE—DARLTRR
H IR,

1. IR RE M A S — MR

KR A E B Map 4 R P R ME_E 25 opt ional AT A, B IARAT BEAE S AT
Fepi, BRI — 5, s ek U, ST SRR [ g S AR Oh I — AL ART L
Collectors.collectingAndThen I.) JriEiR BIRIEESS, WFFIR.
REBER6-3 THRENTHP M EREMDish

Map<Dish.Type, Dish> mostCaloricByType =
menu.stream()

.collect (groupingBy (Dish: :getType, <+ N
X BEEKN
collectingAndThen ( reEse
5??% maxBy (comparingInt (Dish::getCalories)), <—
Bt Optional::get)));
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XA I B2 AN S —— A W R AS LU S e pR B, TR I 5 — RS . X
AR S AH S T IHICEEAR Y — MU, collect ARG — Uik MIE F g s AU — >
B FESCHL, BRI SR Hnaxey @7 RS, i k% optional : : get MR
[l fopt ional HAYMEFEE IR . BT C 22 Uiad, X MRIEBTEIX B2 %41, H Areducing
B AR K AR AN 2SR [Floptional . empty () o FZEHEE T K Map:
{FISH=salmon, OTHER=pizza, MEAT=pork}
L LR SHRE RN T W, ENTZ AR EA: T ATREAIR A .. [#6-61] LI E
WA SR BN TR E A TR . WERINZTFIRZEZ B, LT LA,
O WEERTRAR R, FiltgroupingBy /&idM2, MRIEHAWIBHUSAH M, 1558 =
T

O groupingBy WA E collect ingAndTheniE &%, PRI/ AHIREIS BRI
HB X5 AW AEE— 222

a collectingAndThenﬂ&ﬁE%ﬁ)lf@%%%?ﬁ%E}AﬁﬁﬁgﬁﬁmaxBYo

Q B R IH ARSI T IR A 2938, ARG & B collect ingAndThenfiUE 4R %)
HEEW N FHoptional : get # e FRE,

O X = AT A T — i BRI A AR B i =AM, WA A A b A R R Y
Dish, ¥ NgroupingBy IHEAFR Bl Map 5471285 (D1ishAYZEAY ) AHOCIRAYIE

2. 5groupingBy X &1 A B H U SR 2R A0+

Bk, Wit groupingBy TJ 7 HAYH TSRl i B R £t 538 Al — 4
AWTCRPATIHE— LI, BN, Pk B ISR A S P SRR AS . N ik Y xt
B—4DishsK Al

Map<Dish.Type, Integer> totalCaloriesByType =
menu.stream() .collect (groupingBy (Dish: :getType,
summingInt (Dish::getCalories)));

SR H H FlgroupingBy B MY ) — R B Emapping A U . XA iAW
MSE A RECTIR T R C R, 5 — NP 2 R R Rk . L H R RN
Z DR A TR N FH— W R, SRR AT DAL E A2 e R T R AW Al DA [ 2 A
MRS . AR — Al X R S SR L BRI EALE, X T RFERIRDish,
AR WM caloricLevel . A TH DIl groupingBy Mlmapping WEE A4S &, INTF R .

Map<Dish.Type, Set<CaloricLevel>> caloricLevelsByType =
menu.stream() .collect (
groupingBy (Dish: :getType, mapping (
dish -> { if (dish.getCalories() <= 400) return CaloricLevel.DIET;
else if (dish.getCalories() <= 700) return CaloricLevel.NORMAL;
else return CaloricLevel.FAT; },
toset () )));



Dish::getType

P
JRIGIRARTE > 2 72 e 72
Eﬂigﬂff?fﬂﬁ? Fit [ Fin ] [ Fit }

!

collectingAndThen

TR collectingAndTheni maxBy collectingAndThen

HA LSS ! '

AT AT maxBy E / l EES maxBy

11 |[Optional [pork]
U9 2905 5 22 IR ] B
RSO, B | l
ff—4-Optional® o ootionat s oot ‘////d\\
] P o N

ARTR A
/ G5 £E5 L5 4R

collectingAnd-

Thenlft4E 25 1% [5 A sremgt

HFEToptionalrh ,// l

FREU{E 7
r FISH MEAT OTHER
Eov e 130 l 1 l
HEI R Ay 4H
ﬁﬂ‘ﬂ"ﬂﬁ Lo salmon L pork plzza |+

Klo-6 i B EaR AT 2 AR

X, R IR B 8y, A8 g WS O Bk 0 5 4 ek B Dish B S RL T B
CaloricLevel: AflifficaloricLevel ifEib % —toset R, BMtonist L, AidjE
e R BB setliNEList i, DUESURER A AMFEIRE. WEHsFirs, X
AW ISCER AR 2R A PR B U A I I OC R, LR B Y Map s

{OTHER=[DIET, NORMAL], MEAT=[DIET, NORMAL, FAT], FISH=[DIET, NORMAL]}

HH AR T AR A MO B4 1 A RARARIZ fa 0 HAEDE , IRIRAS B3[R4,
WRRIUEE, MEAR ZRGEEITE, SR R ZEER /80T LA VR R AT . HEELE L
— AR, X TR B set BT A KRB A EMIARIE . (il tocollection, RELAT
VI S ZREEm . Bin, Rn] RLay e AL — A i R AT IR BKRashset :
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Map<Dish.Type, Set<CaloricLevel>> caloricLevelsByType =
menu.stream() .collect (
groupingBy (Dish: :getType, mapping (
dish -> { if (dish.getCalories() <= 400) return CaloricLevel.DIET;
else if (dish.getCalories() <= 700) return CaloricLevel.NORMAL;
else return CaloricLevel.FAT; },
toCollection (HashSet: :new) )));

64 X

A XS R R R A Hﬂ_‘/\iﬁiﬁj CIR B —AN IR (E I BR AL ) FE o325 R %L, B K &
o X RBUR Bl — M RIE, XEWRESDIN S HMapEEZS A EBoolean, TRERZALL

s lLE truefe—4, falsem—éﬂ Filhn, WARREREESEE TN REWIAACKILE
A, FTRES SRR MR B AR R BT
Map<Boolean, List<Dish>> partitionedMenu = SEEH
menu.stream() .collect (partitioningBy (Dish: :isVegetarian)) ; <+
X Z2R R TH A Map :

{false=[pork, beef, chicken, prawns, salmon],
true=[french fries, rice, season fruit, pizzal}

WAl Map P crueE, AT RIHRINIM AR B3R T .

List<Dish> vegetarianDishes = partitionedMenu.get (true) ;

TR, TFRRERY 22 X1, XS s c B AMRARITE , SRS TR RIS 75— Lise
s ] AARAS AR ) B 45

List<Dish> vegetarianDishes =
menu.stream().filter (Dish::isVegetarian) .collect (toList());

6.4.1 SXMRE

O3 K AU AE TR B T 20 X BREOR Bl t rue Bl fal se BRI RN # . 78 E— M1, 2
BRFEEEDIishAList, WA LME PN E i npartitionedMenuiXMMapH false
HOE: — DA, —AFZOBIR0EHE . M HEBIRTESH T E 2N, partitioningBy
T IrEA — A EEARAS, ATLMET T A8 5 IR A

Map<Boolean, Map<Dish.Type, List<Dish>>> vegetarianDishesByType =
menu.stream() .collect (
partitioningBy (Dish::isVegetarian, <— SXEH
groupingBy (Dish: :getType))) ; <G .
FoMUg g

BORE = —A " Map

{false={FISH=[prawns, salmon], MEAT=[pork, beef, chicken]},



true={OTHER=[french fries, rice, season fruit, pizzal}}

XH, XX ENREMAERE T, RN REH, 1538 T —"%ap,
6.3 171 1Y — I LA BIRAE RIS . HE2E—A005~, AR AT LU AT Ai T AR R B R B AR R
TR A R R

Map<Boolean, Dish> mostCaloricPartitionedByVegetarian =

menu.stream() .collect (

partitioningBy (Dish::isVegetarian,
collectingAndThen (

maxBy (comparingInt (Dish::getCalories)),
Optional::get)));

KA LU 4

{false=pork, true=pizza}

BATEATG I G A it , FRar RUE 4> X B VE 0 4 — PR iR 15 % . groupingBy Al
partitioningByWHEMZMIMAHLIZAEIFA LTt RFE N — Mg 2B 2], 0] L R
6.3.1°75 th o RN Ty AT 29005 X

ME66.2: {FApartitioningBy
HKMEL2 A2, fegroupingBy K E R EML, partitioningBylKE B T AL A LMk
ERIFER, AEZECTAES —ApartitioningBy K E B —REA R EZH LB H) R, LT %
B R s R A ARY
(1)H@nu.stream().collect(partitioningBy(Dish::isVegetarian,
partitioningBy (d -> d.getCalories() > 500)));
(2)Henu.stream().collect(partitioningBy(Dish::isVegetarian,
partitioningBy (Dish::getType)));
(3)Henu.stream().collect(partitioningBy(Dish::isVegetarian,
counting())) ;
BE T,
() XA AR SEH 5K, FAEVAT ZSRMap:
{

false={false=[chicken, prawns, salmon], true=[pork, beef]},
true={false=[rice, season fruit], true=[french fries, pizzal}}

2) XAEH/EF, B ApartitioningBy dE— A8, Lt ZEBEE— MR RALEG B4,
7 k5] ADish: : getType R AE A 4EIE 4,
B)ELHAEFEANASRPRB A, 324 FMap:

{false=5, true=4}

YR HipartitioningBy WA G — 1, FAHER PRI E—IL, KEBE—
AR A O AR T - RT3 ORI
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6.4.2 PFHFREHMERBIX

BRRE S — Tk, BHZS M int n, FPRRTAA A RB 9 FOBORAE B BB G,
HBERS MK — A IR R 75 e R R ) S ARAT 3 B

public boolean isPrime (int candidate) { ‘F"_&._—/I\E%ﬁl
return IntStream.range (2, candidate) < JEE, M2FFEE,
.noneMatch (i -> candidate $ i == 0); < BEZEEREESF

} MR ENBF AW R IE ‘ M

AT FEE MR E true
— TR OAC R SO N T4 T ARRIACT- i R 1

public boolean isPrime (int candidate) {

int candidateRoot = (int) Math.sqgrt ((double) candidate) ;
return IntStream.rangeClosed (2, candidateRoot)
.noneMatch (i -> candidate % i == 0);

}

WA EE W — T TAECZMEF T 0 TSR MO/ B AE B, H2pd—
L X NI, RN B L sPrimeJ5 AR MBI, fi4iparcitioningBy kAR T2
WU T

public Map<Boolean, List<Integer>> partitionPrimes (int n) {

return IntStream.rangeClosed (2, n).boxed()

.collect (
partitioningBy (candidate -> isPrime (candidate)));

}

BAERMEZLITe T eollectorsRANFRS T ik RE A I T A eSS, a7l
FH ML+, Ro-UB NN AR —&E, A8 T el Hfstrean<T> PR FFZ2EH, DS
FEMTHT— WA Emenust reamft) St ream<Dish>_F I SEBR T

%6-1 collectorsMIEFRSTI] ik
I 5% CE S BT
toList List<T> g A I HBES] 4 Tist
fERRHI: List<Dish> dishes = menuStream.collect (toList());
Set<T> | S AR~ set, IR B AL
f#EFARMI: set<Dish> dishes = menuStream.collect (toSet());
toCollection ‘ Collection<T> ‘ I P I I E WO B 25 8 I LR TR B SR A

fEARM: collection<Dish> dishes = menuStream.collect (toCollection()
ArrayList::new) ;

counting I Long | Tf?gﬁﬁtpﬁﬁéiﬂgﬁ\iﬁ
{EARM: long howManyDishes = menuStream.collect (counting());

summingInt ‘ Integer ’ I I H R — A 5UE R R

toSet




65 KEZED 129

I 5% \ B EIA \ B F
EARM: int totalCalories =
menuStream.collect (summingInt (Dish: :getCalories));
averagingInt | Double | SRR Toceger IHERFIYLE

FEARM: double avgCalories =
menuStream.collect (averagingInt (Dish::getCalories)) ;

WEEXTIRFIE Integer BMEMSIHE, BlaHRA. /.
SRS
EARM): IntSummaryStatistics menuStatistics =

menuStream.collect (summarizingInt (Dish::getCalories)) ;
joining® String FEHTR PRI B A tostring kT i 745 H2
fERRH): String shortMenu =

menuStream.map (Dish: :getName) .collect (joining (", "));
— MU T R IR A E LA E 1 A RJCR Y optional,
BANSR T MZS WK optional . empty ()

summarizingInt IntSummaryStatistics

maxBy Optional<T>

{ERRH: optional<Dish> fattest =
menuStream.collect (maxBy (comparingInt (Dish::getCalories)));

— AT R R ISR E AR R IR/ N E R Y optional,
SRR 2 N optional . empty ()

minBy Optional<T>

{FRRH: optional<Dish> lightest =
menuStream.collect (minBy (comparingInt (Dish::getCalories)));

I —AMER BRI 4G, FIF Binaryoperator i
HETERBAE S, WP R IR 2R AME

reducing VAL AR 7 Y ST

EARM: int totalCalories =
menuStream.collect (reducing (0, Dish::getCalories, Integer::sum)) ;

collectingAndThen | FpREGR [BlfY2AS7 AL — RS, RILAE RN G R %L
{ERTRH: int howManyDishes =
menuStream.collect (collectingAndThen (toList (), List::size));
) ) HRAET H B9 —AN @ PR ERT IR PRI AR, s PR AR
groupingBy Map<K, List<T>> j{lééﬁ% Map ﬂ’%ﬁ

1%#]7]?@] Map<Dish.Type,List<Dish>> dishesByType =
menuStream.collect (groupingBy (Dish: :getType)) ;

AR I A0 O FH S TR A 2 SRR 30 F 64T 531X

{ERRH: Map<Boolean,List<Dish>> vegetarianDishes =
menuStream.collect (partitioningBy (Dish::isVegetarian)) ;

AREFFIARFNL, A X SR R R col lector e HISLIL, PHILIRA TS TEARERIAH
ST MR . RATSBER XD RRTE, RIGHHIMASEER A 2 RS .

6.5 YX&EEIEO
CollectoriMAE T —RFE:, FHEBEMRAAZEAE (RIEESS ) 24 T4, 31T

partitioningBy ‘ Map<Boolean, List<T>>
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CAFE N T collectorFE ML MIF 2 EESS, FliltoristBgroupingBy ., XMENE,
RAT LA collector MRAE F CAYSEIL, NI E By B8 F o R84, fE6.671rr, FRA]
¥R St lcol lect ords H R BIHE— MRS , ok HU AT 0T S0 4 A5 B ) 43k B SR A

FI IR HcollectorBz 1, WATEBBEARTIIHET R —MEES——toList T
2, B T A TR IR M List . RATURNAE H & TAEH & H SR MR,
M H B RS EE R EWA—1, 20800 B, #d A rApisix M UR a2 B A,
FATAT MBI Hb T ffcollectoriB FURE A XY, LLCE W71 B [0 i R ESAE P33R A2 Angn] >y
collect FiLATHIN

HEIERNTE FHMFIRTPE R Col lector Bz HAE X, BHIH TH: A2 LUK B 1
DI

RIZEHE6-4 CollectorizH

public interface Collector<T, A, R> {
Supplier<A> supplier();
BiConsumer<A, T> accumulator();
Function<A, R> finisher () ;
BinaryOperator<A> combiner () ;
Set<Characteristics> characteristics();

}

AGNFRIE T E Lo

Q i PR I H Az A,

0 AR Zdenyal, ShnaR IR T T BRI 45 R AT 4

O RS RIS GEFEEIFA—ERES ) MR,

Bgn, PRA]LLISEI— N ToListCollector<T>2, ¥ Stream<T>H W ITH LR W ER—
List<T>H, BEMESRUT .

public class ToListCollector<T> implements Collector<T, List<T>, List<T>>

TR, X T R RO R R R R R A 45 R

6.5.1 IBf% collector ¥EOFRBAW S E

IAEFRATAT LA— K3 rcollectorle A MR HAN L 1o sk 0Ar, Resiig®l, o
A R 2R Bl — 2 col lect LT A pR%L, TiZH A Fikicharacteristics 4t
T—ZRIHE, Wil E—MERA, Hiffcollect FEETEPATIHZERE A B vl LA FHBREE 1
b CHenItirie ).

1. B RERE: supplierFiE

supplier ) AR Bl — NG5 A 2s ffsupplier, WHElE— NS ERE, eI &2
BEE—2S B Bonas S, HEEBdRICEE T R ARBE, XK RS A SRR 25 R Al
Ly, AT ToListcollector, TEX A IMHITERAEMRME, X251 Bhngsd ek Tk
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LR R, FERIMMToListCollectord, supplieriRl—A2SMList, WHFIR:

public Supplier<List<T>> supplier() {
return () -> new ArrayList<T>();

}
T AR AT LA R A i — i ek T | -

public Supplier<List<T>> supplier() {
return ArrayList::new;

}

2. BLRAMEILERSEE: accumulatorfsik

accumulator JFIEZH R FIHATIHARAER RS, 24 1 2 e Mo R, XA sREHTT
IS SBASE: RAFIFZZ5 50 S20nes (EEE TR BIET -1 AH ), BB NMTRA Y,
ZRRECK R [Blvoia, RO RIS REEAIE B, BN eRE A PATEZS T8 1 IR AS LA 38 17 1)
JCEMACR . X FroListCollector, XANPREIULSH YT H AN 2 O &k i i3t 5 (1)
LE=3

public BiConsumer<List<T>, T> accumulator() {
return (list, item) -> list.add(item);

}
PRULAT MBI 51, Sk A i -

public BiConsumer<List<T>, T> accumulator() {
return List::add;

}

3. MERBFNARLIRM: finisherFik

TEd 158G, £inisher 7AW UR [MITE SR RE A 55 S T — 1> ekl , DA R
PTG IR RGP E R A SR B, HiffToListcollectorMIHNL—FE, BM#RXT
ST A PUN A A A5, I TCRE #7640 . FTLAfinisher ik HFFiR lident ity PR%K:

public Function<List<T>, List<T>> finisher () {

return Function.identity();

}

B AT LR LIRRI (T IUF 1L, 0 M L7 T ARG THERT . SCBR P 9523
AT AR B A, — TR AER LR, 7T ffEcol Lect B AT BRI
PIRBERHKS, 53—r F G L AT R T F 20,
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A accumulator = collector.supplier().get();

collector.accumulator () .accept (accumulator, next)

T next = iR F—/TH

R result = collector.finisher () .apply(accumulator);

1

return result;

l6-7 T I 25 R 2 5 AL BR

4. EHPNEREER: combinerf5ik
PO T B G — 1 ——combiner Jy iR &R Bl — ML S 298 EME R W pR g, B ST X
M ATF R AT AT B, SATFER T L1 SIS Z A &9, X Frovistiis,
AT A SR T 5, B AR B30 A A AR B 4 3T B 41 I 13 73 55— o B 2]
HIFNRGTHRAT T -
public BinaryOperator<List<T>> combiner() {
return (listl, 1list2) -> {

listl.addAall (1list2);
return listl; }

}
A TXHEATTE, ST LRI T . e B Java 7RG AR 93 S IFRERAN
spliteratorflif, WAISTET —mhifal, T MIBREMTE6-8FR, XELEHNA .
Q st s LB IR T R b TR, BEE SO R e 2 — R i — AR (i
R AT TARRARAN, AR U200, i 2R A A AT 55 LAk
M NRBEARZ R Z LT ),
Q B, FrA BT RARAT LI AL, RIS U B 6-7 7 BRI 2050k
Q &, MRS combiner 7 AR [MIH KL, REBTA BT LRSI . X 2B
GHIRE2Y NI NEG LR RTRUNAIUESE SE P e o8
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PR

T ¥ 1

) 3
| R rl = collector.combiner () .apply(accl, acc2}; |

|
\

X 1
X X
R r2 = collector.combiner (}.apply({acc3, accd); |

— )
Y

| AL EEA
TSR

]
! A accumulator = collector.combiner ().apply(rl, r2);
i

[ X !
R result = collector.finisher () .apply(accunulator);
\

return resull; ‘

Kl6-8 i fcombiner 7K I AT4LIA L) 7

5. characteristicsk
G — ik characteristics@iREl— AT A fCharacteristics® R, BEX
TWESNIT N — O HE LT HRES T LIIFATIHL, LA AT DL W62 Ak i 42 R o
Characteristicsige— & =0 H R,
O UNORDERED——HZY45 N2 3 Hh It H 11438 [ 01 2RI 14 52 1)
O CONCURRENT——accumulator BREUAT LA ZA LR RIS A, iz e LIF71H
P WA BEA bR HUNORDERED, AR EANAE T IC P R IR A v UG TIH 4
O IDENTITY_FINISH——IX R TE AR iR M s BUE — MESE RS, v Ak, A
LT, BINasxtgok & AEH 2 B RA SR XEWRE, K RN a s
A M SRR A
KA1 4 I K ToListCollector & IDENTITY_FINISHI, KWK 2ME P ICER
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List DARRNTEIRAL R, AAREE S5 T, HEIf A RonoroereD, FNMALEAIT
Vi b B, Bl AR R RS B e B Lisc . S, B JkcoNCURRENTHY, {HF&A]
RIA B T AT I BB E R A 2R A4

6.5.2 SIPFLERE|—i

Bi—/N R BN AT R AT & H E i ToListCollector T o MRAT LIFE B2 A THBRL
Ak, AR BTN

RIL;EHG-5 TolListCollector
import java.util.*;
import java.util.function.?*;
import java.util.stream.Collector;
import static java.util.stream.Collector.Characteristics.*;

public class ToListCollector<T> implements Collector<T, List<T>, List<T>> {

@override BiEELSER
public Supplier<List<T>> supplier () { ERVERIE S
3 M A/

return ArrayList::new; 3

}

@Override
public BiConsumer<List<T>, T> accumulator () { E2RBERITM
return List::add; <— I8, Eff&K
} R
@Override .
public Function<List<T>, List<T>> finisher () { 8%
return Function.indentity () ; <+ B
}
s . . BEHE—1BM
public BinaryOperator<List<T>> combiner () { el M
return (listl, 1list2) -> { &, HHE5RE_1
listl.addAll (1ist2); o RNBNAERE
return listl; <
}i REMEHE R
} E— BN
@Override
public Set<Characteristics> characteristics() { S S8R N IDENTITY
return Collections.unmodifiableSet (EnumSet.of ( _ FINISHNICONCURRENTHRE
IDENTITY_FINISH, CONCURRENT)) ; <+

}

HERE, XM Scollectors. toList FEIFATE M, 1B X HULE—L/ N4,
LA —> 2y T Java AP LRI SR AE TR 2R [ ZS H KA T collections.
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emptyList ()X (singleton ), XEME B AL MR A Java, RIS S H ) i
HDishAYFIFE

List<Dish> dishes = menuStream.collect (new ToListCollector<Dish>());

XA I FRAERY

List<Dish> dishes = menuStream.collect (toList ());
F Z A HA 25 A TeoListig— L), MiToListCollectorifHnew L HBilfk .

HITEEXWEM AN AL collector

X FIDENTITY_FINISHIYWARERAE, A —HFPJr ikl LIS 3 [ A 45 SR o ISk S 88
AcollectorsiZd,streamf —PEHEHA collect HIEN LIIEZ FH 4= AL supplier.
accumulatorflcombiner, Hif X Flcollectorf O RYAHN 2R B ) sk B SEeAHIR . FrllEL
W, AT LMER Tk RS A i I H R B — P risc

List<Dish> dishes = menuStream.collect ( R
. I
ArrayLilst::new, <+
List::add, <+— ZEm:R

List::addall); qgg'kﬁlsgg
HE

TABAR, XE B BRI — G R BB ME, A AS . A, DY
FIZERSEBL A W A & SORESRA B T EAF TR ARMES . HIMEMTENZE, X8 -4
collect FEAREE BT characteristics, FFLLEKILHRSE— 1 IDENTITY_FINISHFI
CONCURRENT{HJ{-4FUNORDERED N EE#S .

T, AT IR SRR R R E— 2 RS — R e, (T
Ak A BRI ABIIT & B OB A€ SOREER .

6.6 F&RIRECHIUESRLURIGELFRIMERE

TE6.4 TR X I, Fefi T collector s — I (A T s A T — sk
e, EREATA A SREOU 73 0 BONAR R, an R B

REBEF6-6 Kiin A~ A IREUL REAAE B X

public Map<Boolean, List<Integer>> partitionPrimes (int n) {
return IntStream.rangeClosed (2, n).boxed()
.collect (partitioningBy (candidate -> isPrime (candidate)) ;

}
A, JE e R BR B R B TR, A TR R AT B 1 s Prime 7 I T — LU0

public boolean isPrime (int candidate) {
int candidateRoot = (int) Math.sqgrt ((double) candidate) ;
return IntStream.rangeClosed (2, candidateRoot)

)

.noneMatch (i -> candidate % 1 == 0);
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WA BAINERAT L IPEREM ? 2550 A7, [HONIIRL T K —A F E i .

6.6.1 {XHEREMERE

— AT BE AL SRAE B B AR A2 RE S B T BUERR o ZER BREA B RRAS 2 S st
AEM T o BT LAFATRT A I e i 8 i i Bkl il . SRTm3ATTH A i W) e SO &%
IR, AR A O R — WA 1 SR RTE T, 7RISR AR R B A U [ o 4 2R 0
XENEE, MR RS B e, Rk TIR B AT C 2R3 B A 313k

BEARA XK, B DB L4 isprimedr ik, HTEEEUT

public static boolean isPrime(List<Integer> primes, int candidate) {

return primes.stream() .noneMatch(i -> candidate % i == 0);

}

1 HB BOZ R ERT AL, AU/ TR Ber- 5 iRA BOECR I I, IRTE 248 Ik
TE T = BUEOR TR 7 AR Sr B R, AN3ERYE, Stream APTHSCA X FE—F T
PRATLUMfH filter (p -> p <= candidateRoot ) ik i /INTFHENECE AR BTEL. Hfilter
TR PRAE AN A BEIR [T S 455 . AR BTEANEE BUER 9 AR R, XN T . AR
ARG AR R R BUEBOR THNECT I AR I eds TR rT AT . BBk, Fefi T2 fd—A4~44
HNtakewhileMJ ik, 4 —HFHIERM—MER, Bk IMICER L IE TR KT

public static <A> List<A> takeWhile(List<A> list, Predicate<A> p) {

et = 0 B 4 B

for (A item : list) { R
I = \; {== R
if (!p.test(item)) { <+ TE =& 2R

return list.subList (0, 1); q—ﬁﬂ%;ﬁfﬁﬂ BE%
- GiHZ BT ET
1++; 5”%
’ , | 51k R AT E
return list; £ R IEIA, i
! EEIEF N

MR ATr%, R L L sprimedrik, AR TFHINECF TR B il 1

public static boolean isPrime (List<Integer> primes, int candidate) {

int candidateRoot = (int) Math.sqgrt ((double) candidate) ;
return takeWhile(primes, i -> 1 <= candidateRoot)
.stream()
.noneMatch(p -> candidate % p == 0);

}

R, X takewhileLHE IR AY, FAEMN T, RIMSHME AR RKMED
takeWhile, XAEELAI L flnoneMatchiffEGIT . ANEMIE, XFEMLIE T T AR AL,
PRFFE T f#Stream APIFYSEINA 4T,

AT XA i sPrime HIEAET, IREEATLASCEHL A C B A SOREESRS T BB R —ANE
BlcollectorfZE LM, RIFEIF KcollectortE NI B ATk
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1. 58—%: EMcollectorXMIEZ

TERRNTAEEZ TR, ief3collectorf N IE Lt

public interface Collector<T, A, R>

Hrpr, aFIRIHPE T ICR R . T RIS R, DU collect #ifFfx
LA R A X BN IR Integer i, 1T 22 0 4 A 45 S 28 A ) 4B J& Map<Boolean,
List<Integer>> ( FIJEHT{URLIE H6-6m 73 X ERAERG B 45 RuaptflF] ), HEtrueflifalse,
AELIN) 43 0 B B ORHE FE  Li st

public class PrimeNumbersCollector
implements Collector<Integer, <+—!

Feh TR
By <$J§M%

2 1 el
Zflleci%*fFEﬁ Map<Boolean, List<Integer>>,
LERAR \_|> Map<Boolean, List<Integer>>>

2. 8% IMANIRE
TRk, LT collectorf NI HA TS, supplier ik M —A7EI
IO Y BRI
public Supplier<Map<Boolean, List<Integer>>> supplier() {
return () -> new HashMap<Boolean, List<Integer>>() {{
put (true, new ArrayList<Integer>());
put (false, new ArrayList<Integer>());

BN
}

X EAMBEAE T FHE R iMap, R crueflfalse M T RIPIRIL T X251 3%,
TEWCAE S R 2R BRI BB A I Bk B, A h i 2 U7 ik R accumulator,
R T AR TR TP OT R AR . X AR S BT AT R AL R OCEE . BAETEAR M — I
HAH, AR AR R AR AR, Wl A0 e A 4R BN BB s -

public BiConsumer<Map<Boolean, List<Integer>>, Integer> accumulator() {
return (Map<Boolean, List<Integer>> acc, Integer candidate) -> {
acc.get ( isPrime (acc.get (true), candidate) )
.add (candidate) ; <+ RIEisPrime
i BN BRI E FR, RERK
} 5D BEIEETIES

TERXAITEES, AR 1sPrimedr i, RERRITAE 15 BB B, Mas 5 H B 1) Bk 46
(AR R Map e rue XTI AYIE ) B2 E . XUTA RS R AR B AR HUTR IR
FIFRAHE, AR DT B A I B a9zt

3. =4 IHER[HITIME (ARWTHE

TATNEEAI AT IR RHE AR B ARk, X, EREEE I ap, Al
K56 = A vap HURBOIAR SR 3 I T A 2053 9T B2 — D map B RIS R AP AT 1

public BinaryOperator<Map<Boolean, List<Integer>>> combiner () {

return (Map<Boolean, List<Integer>> mapl,
Map<Boolean, List<Integer>> map2) -> {
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mapl.get (true) .addAll (map2.get (true)) ;
mapl.get (false) .addAll (map2.get (false));
return mapl;

}i

}

TEER, LR XSRS AR T A, PR EIEA BRIUT Y 3% BRAE 7K A
AP combiner J7 ¥k, R LA E AL BB 25 ( 0 4 19 0% 2 4t — > Unsupported-
OperationExceptionStHf )o A TilXMIITF5EH, TS ZIELHE .

4. B : finisherf7AMILER M characteristics/TiE

BRI R SEBAR R BA . AT UL, accumulator IEAFREIREARIIZE R, HAE
H—HEH IR Afinisher FIEBIRFlident ity PREL

public Function<Map<Boolean, List<Integer>>,

Map<Boolean, List<Integer>>> finisher() {

return Function.identity();

}
Ficharacteristics HiEM G, HMNELVIT, EEEAIECONCURRENT A /ZUNORDERED,
{HHI & TDENTITY_FINTSHHY:

public Set<Characteristics> characteristics() {

return Collections.unmodifiableSet (EnumSet.of (IDENTITY_FINISH)) ;
}

T T &5 LA PrimeNumbersCol lectors

XS5 H6-7 PrimeNumbersCollector
public class PrimeNumbersCollector
implements Collector<Integer,
Map<Boolean, List<Integer>>,

e
Map<Boolean, List<Integer>>> { M_/I\ﬁﬁjjl\:ﬁ
. List AIMap T iR
@Override e
public Supplier<Map<Boolean, List<Integer>>> supplier() { RESVE
return () -> new HashMap<Boolean, List<Integer>>() {{
put (true, new ArrayList<Integer>());
put (false, new ArrayList<Integer>());
I
}
@Override
public BiConsumer<Map<Boolean, List<Integer>>, Integer> accumulator () {
B E&KREIR return (Map<Boolean, List<Integer>> acc, Integer candidate) -> {
3 e dlE A ] acc.get ( isPrime( acc.get(true),
“isPrimef7 candidate) )
7£ .add (candidate) ; < mﬁisPrimeﬁffﬁ'{]iE@{E, }‘AM&DEPE&E
L BRAEFEHTIR, ARSI %
@Override

public BinaryOperator<Map<Boolean, List<Integer>>> combiner () {
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return (Map<Boolean, List<Integer>> mapl,
Map<Boolean, List<Integer>> map2) -> { <}—)| G —
%

mapl.get (true) .addAll (map2.get (true)) ; Puap &
mapl.get (false) .addAll (map2.get (false)); FEE—
return mapl;
}i
}
@Override
public Function<Map<Boolean, List<Integer>>, KETiESE
Map<Boolean, List<Integer>>> finisher () { Trtin  E
return Function.identity () ; <+ |22 ident;i.ty ]
J HR
@Override
public Set<Characteristics> characteristics() {
return Collections.unmodifiableSet (EnumSet.of (IDENTITY_FINISH)) ; <+
) J XM EE RS 2 IDENTITY_FINISH, {BEL S 2 UNORDERED
N 2 CcoNCURRENT, [EARBEIRINAF LI

BAEAR ﬂuﬁﬁ‘ﬁ_/l\%?ﬂ’ﬂ E T SRR 6.4 FpartitioningBy T LA MIR
A, FHARFFE AR 12,

public Map<Boolean, List<Integer>>
partitionPrimesWithCustomCollector (int n) {

return IntStream.rangeClosed(2, n).boxed()
.collect (new PrimeNumbersCollector()) ;

6.6.2 LEEUNEERSHIMERE

HpartitioningBy L] J5 A0 EE A &8 FR MM & 1) B & IR TEDIRE 2 —FF
EI/‘J {H E ?‘Zﬂ]ﬁ/ﬁﬁ;@ﬂﬁﬁ ﬁ%Xq&%%%ﬁﬂzpartitioningByW%%ﬁ‘ﬁﬁEE‘] Eﬁ?%'? f)‘?ﬁ'f;ﬂ:&
FIIE A /NI A 4k B — TR IE .

public class CollectorHarness {

public static void main(String[] args) { e m N
long fastest = Long.MAX_VALUE; BT )I%F!'J_ﬁ?i] =
for (int i = 0; 1 < 10; i++) { < | 10% RBUR R ANE

long start = System.nanoTime() ; BRE DX
B E 17 partitionPrimes (1_000_000) ; <+
B 18] B9 long duration = (System.nanoTime() - start) / 1_000_000;
EME if (duration < fastest) fastest = duration; <l—$ﬁ§i2/|\?ﬂ
;ystem.out.println( TRERE
) ) REJ—
"Fastest execution done in " + fastest + " msecs");

}
TR Eﬂﬂﬂ*“ﬂ@?ﬂ'iﬁﬁ%%)ﬁ* L%ﬁ[IJMHE’J*E*”, 15&1117 RO AL R T A

=]
Ty

Ao RRXAPITF M, XA/IVPIINE L BRI SER LR 1o X DREEER—a AR

ZS
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oy R BUBRAR L, FlfpartitioningBy 1) ik BRI SR I 2 100K, 30 R et
—WIiBT, TEIRFIRIS 2.4 GHzWHL s 71538 T LI 4,
Fastest execution done in 4716 msecs

PRI HE S fpart itionPrimesi/il{partitionPrimeswWithCustomCollector, LA
EMNAIRATIT A 00 A 5 PR RITERE . BUE, FRFHTEN:

Fastest execution done in 3201 msecs

AR XEMWRE TR A& SOBEEAIF AR B 2 TR, A . 56—, fRee T e
BRHMESCI A CERS ;s S, TRIRAS T RZ32% M HEREE T .

BJFHA —NAREE, PREER6-ST A ToListCollectorIRRE, HuA] LLIE o 5 PR
PrimeNumbersCollectorf% LB BN = REUL 4 col lect AN HBIMARSIF FIFEIEER .

public Map<Boolean, List<Integer>> partitionPrimesWithCustomCollector

(int n) {
IntStream.rangeClosed (2, n) .boxed()
.collect ( .
_ ; | 1 RziE
() -> new HashMap<Boolean, List<Integer>>() {{ <+—

put (true, new ArrayList<Integer>());
put (false, new ArrayList<Integer>());

N )
(acc, candidate) -> { 4 Rnss

acc.get ( isPrime (acc.get (true), candidate) )
.add (candidate) ;

I
(mapl, map2) -> { <+—

mapl.get (true) .addAll (map2.get (true)) ;

mapl.get (false) .addAll (map2.get (false)) ;

1)

}

&, BFERAT LAk G B col Lectordle M — 20002 s MR EIRMILTE Bk, BAR
AIRE R e e — i, TE MRS 2R — A

6.7 INg

PUR SR AR AR B Hh 22 3] (1) SRR A

O collectse—NAutlE, BEZWSHERE R T oE BRANCAEE RS F I (Fr
RS )o

Q i CREE AR R T R B A RN BB —AME, Flan S s IME . SR ESCEEE
XU g M TR R 6-1r

O fiE XEES T L HgroupingBy MR HC R I T4r4, BiHpartitioningByif 743X,

O YESST Lo iR Aok, T2l s IXRIAZ,

Q RATLASEICo1 Lect ord I E I T ok TF 2R B O IIREERS o
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Q AP I T

Q FFAT I PERE AT

Q 433 /A I HESE

a 1§FHSpliteratorﬁ:}’§U?ﬁ

TERTI =5, RATCLER T Hiistreamdi 1A DI EVR VLA BT AL BREHE S . FeAT]
R T A NIEA I Ry RE AR RE U L L SR A Java PEFS TR OC R AR B . X AN ik Java ey i
Joits AR R L A AL F N . B E RN Ik, B i A SFAL 2 T LI i e A 5 Shp T4
YEWKZ, 5818 A sh A FHENL B2 DN

BN, feJava 7207, JEATALBREARAE SARR RS, SE—, IRAUIT I a5 Rl 00 B 4
ooy B, IRE RT3 0 — ST R . 55 =, R TR 2 g
XFENTHEAT R S AR B IS4 25, SR R SE AL, e R il 4 R G I
Ko Java T IA T —AMES 3/ESFRUHESE, T SERPETRGE | HORS) hEE. FRATATET 27544
X —HES

TEATEH, VR¥ T st reamdle AT LEARA R 2 0 St REX B 4R AT IR T84, B0
VEURA W PE LR 2 AT 1At WRRR Blavale infil 280k ny, s SESCbribskid,
T AT ERE S5 N FJava 75 L AR 23 306 IFHESRIY . RIE 2B, T IFATIR N BB A2 T TAERY
REEL, PUOMINARAR 20X —J7 i, 3l GEP B AR B s (IR ATREEE Y ) 4551 .

FAI iR, 7RI TR BB S /T, IR 2 B B i 7 AR BT 1A 1
JE X SRR HOJCHE RS R AR . D, RORE 2 o] fer A S BRAE T AR B 2 Y
Spliteratorﬂéﬁfﬁﬂﬁ/l\ﬂﬁj\ﬂﬁo

7.1 HITER

TESEATE Y, AT E R T st reamd AT LILEARIAE R AL PR E A0 2R . m DI o X6t
WL I I Fparallel st ream 7 i ARABE S A FFATI . FHATRIE — MEN S A EHE




142 % 7F  FHATHRIEAE G AL

P, AR LR T AL BRAE A BRI o X AE—2K, IR AT DL H sl gh e 5B R T ARG far
SICLh AL BRI T P, A e AT TR o LR FRATTFH—A R B i ] 7ol g — XA~ B A

BT S — 7k, BT alENSE, IHRBINBGE S BT A e, —4
B (WA S 1) R R — T K, e RS 24 8 E , SR)E X FAS
B R MBBinaryoperator RIHAX AN, WF K.

public static long sequentialSum(long n) { 3 o
. . . IR
PR &1 2 Ay return Stream.iterate(lL, 1 -> 1 + 1) <+—
2 .limit (n) 5 N
nt E | B E R
.reduce (0L, Long::sum) ; <)—| FRVAGE

}
R LG R Java Rtk i, X BAUHSS T B CEF -

public static long iterativeSum(long n) {
long result = 0;
for (long i1 = 1L; 1 <= n; i++) {
result += 1;
}

return result;

}

AP RA AT B AL2y, FEBRn R R . IREAATIE? IRE XS AL it
FrlFpnhy 2D Efemge HEG DA e ? HERAOINIZL e ?

WA ARG HOH ., A TRAE, X REHE L 1!

711 IR AFITR

PRAT DB RS I AT, LA A s EE 200 2 (Bt EsRA) I risfr—X iy
T Hparallel 7ik:

public static long parallelSum(long n) {
return Stream.iterate (1L, 1 -> 1 + 1) N
L e k22
.limit (n)
.parallel ()
.reduce (0L, Long::sum);

AFITR

}

e LT A, 0 A RS R B A R A A T 07 RIS 4. 1 P B 2E A Z . AT
ZAAET streandE N ER ML T JLER o DM AT LAREAS [RGBl 7 A7 R TR 984T, nIEI7- 1007
S9SN i R N B P UL (B2 3 g e e N 0 B E SR S S B v M 5 S T e S R L e O
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36

E7-1  FEATIa90HE

R, T, WP fparal1e LT RIEAERE WA S A M LR A2, ©
TENEPSEFR FRiE T — P booleantpi, TR Hoarallel ZJGHFAT T A #RAEHRIT
AT, i, PR ATFEXIA TR sequent 1al FIEFIT I EAE Ui, HER, IR
AT RELA A AN 7 kg Gk ote , T LS 4 A b A2 1 7 D i It MRS e B R T R T PhA T, WIRE L
WF AT o Bilan, ARAT DL KRR -

stream.parallel ()

filter(...)
.sequential ()
.map(...)

.parallel ()
.reduce () ;

HiJ5—KparallelBisequential WHISFEMBEANTKL . AR, FKLEIFFTIR
fr, PRSI E

FeEHITRIEBHIZIZ
A AR WparallelF ik, WRTHEAA, FHATHRBHERERZNTILERG? HS VA2 B4
B SUR AR
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FATR AL T Kkt ForkJoinPool (7.2 2t —F #H 2| 5 /AFHER ), €RIAW
AERBETAZ LA EEHRE, XA 142 B Runtime.getRuntime () .available-
Processors () {3349,

1@ Z R T A B iF R %4 B M java.util.concurrent.ForkJoinPool .common.
parallelismE R ELAEZR K], kTP x.

System.setProperty ("java.util.concurrent.ForkJoinPool.common.parallelism","12") ;

RAE—MNEEERE, AREHEIaRE A TR, BadR#t, BATEREEHEAN
FATRIGREAME, — MM E, ikForkJoinPool ) R/ T AL B4 32 M RARMY BN,
MR AR A RIF Ry, B BATR AR BUR R B E

BIBFRATHRCT SRR, FATHE, AL IS L T TR, 2 B fvEREde
The BAENRA = T5k, M=AARATr 20 GEAEC WP IHAARIFATIAN ) Hog AR,
ERATHE B HER UL

7.1.2 MERIMEEE

FAMTAFRIFATRATT LR O HOE AT IEVERESF o SRMITERIE TR L, FERS4aX A RAT
LHFINE FEEEIUACPERERT, VRIDZIA ARG = s G DR, DR, . i,
WRATRIIF A —AJ5%k, B156.6.2°1 0 FI T HAH o o8O S R A P RE A IIECHEZR AR 1 2 1),
WRFR .

REGERT-1  MEXTFTA 3 IRECR TN sRELPERE
public long measureSumPerf (Function<Long, Long> adder, long n) {
long fastest = Long.MAX_VALUE;
for (int i = 0; 1 < 10; i++) {
long start = System.nanoTime();
long sum = adder.apply (n);

long duration = (System.nanoTime() - start) / 1_000_000;
System.out.println("Result: " + sum);
if (duration < fastest) fastest = duration;

}
return fastest;

}

XATTERERZ — AR —A> LonafE N BHL. BaXMER TR Long MR ELT0UK, TR
BRI TR ] CLAZRP O A ), I IR ] i i — YA TN . ARBERALSERTIT & BB 7 ik
R T — 4 A parallelstreams A2, ARELAT URTIXMHESAIN LRI ik a5 R 200 i —
T ARBCRAZEHZA .

System.out.println("Sequential sum done in:" +
measureSumPerf (ParallelStreams: :sequentialSum, 10_000_000) + " msecs");
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R, BADSXANEER VIR SR, EmMPITH R EREARE, AR R SRR 2
DA o RAT LATE F C RBLES L — T X S fRA5 o FRATTHE — 5 DUAZ 47 /R17 2.3 GHzMacBook
Pro FizfTE, Hith & ey

Sequential sum done in: 97 msecs

LS £ or R ACURA P TR NIZ IR Z . BN B NIRZE, T BB AT 2T
SR A AMBATAT R AR SR AR ERA T . AR T = PR e

System.out.println("Iterative sum done in:" +
measureSumPerf (ParallelStreams::iterativeSum, 10_000_000) + " msecs");

Tterative sum done in: 2 msecs
IRAEFRAT IR PREL A I AT MUAARGI 1 <

System.out.println("Parallel sum done in: " +
measureSumPerf (ParallelStreams: :parallelSum, 10_000_000) + " msecs" );

N

Parallel sum done in: 164 msecs

PO NKREE, SKFNTTIE BT RRAS LU RRAS 208 AR 22 o AR AT g e X > T APy 45 2R
We? X HLSZPR A AN AR

Q iterateRMMERFARIN G, AR BT A RERH;

Q FAVRXEIL 1 cerates b ME N BAIFATIIAT

S A A, RO VRS R B A L AR S 5 0P . ROk
Ui, iteratefRMEDFIMAEMS I TR/ NG, PR R 300 I A pRBSCAR EEAOE AT — UL A 245
A, WET-207R

fH

FR5 iterate

A

K7-2 iteratefEAJG RN AY
XEWRE, FEXMEENT, BN ZRET-URFEHTRY ; BRI RAE A
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IR A A4, A ROBAE i) o0 A/ NIORIF AT . SRR O R AT, IRISEE
LY AL FRIEIIN T IRE, B SR YORFIERIE S B — AR R &2 |

XL T IR T REARE A%, A IPEe A7 i S i oe . RIS AXT (LR 17—
MARGIFATIHRAE, Wicerate), BB REIEERFIRIAIERESE 22, FrLATEIAHIIB A
METparal le LERVERY, TR B AA: THHARARA LER,

EREASXMSGE

RN E AR H 2 A3, R SR IR A ? AR ST ishe T —4ny
LongStream.rangeClosed ik, XNk iteratetllbA ML

0 LongStream. rangeClosed A JFIARAI I LonoBr, A RARTRAERIITH

O LongStream.rangeClosedZ WAL, IRA DY M RST IR/INL . il , {5 FEl1~20

A4 R1~5, 6~10, 11~15F116~20,
WEFRATEE T EH TR YRR AT, B BRI H RIS
public static long rangedSum(long n) {
return LongStream.rangeClosed(1l, n)

.reduce (0L, Long::sum);

}

XA 2

Ranged sum done in: 17 msecs

XAEUE I CATIEAIR AN i terate T JiEAE BUBCF BT A TR BT 2, U IR
EG T AREEX IR IR L B L B A S AR FRARERAE o BT DL, R Y n Bl S A AT T
TR (H RSB AR R A T e 2

public static long parallelRangedSum(long n) {

return LongStream.rangeClosed(1l, n)
.parallel ()

.reduce (0L, Long::sum);
}

BUAEACX A PREL 5 AR AT 3k «

System.out.println("Parallel range sum done in:" +
measureSumPerf (ParallelStreams: :parallelRangedSum, 10_000_000) +
" msecs") ;

USSEEE

Parallel range sum done in: 1 msecs

2T, WAVFE T —A U AT PRAIFATIHSN, PN — R UGB T LR 7- IR
AT T XK, T ESM SIS AR R TAERES b iR RO PERE .

g, e, MR RBA R I T REA BT B R Ao I K oy,
T IETHPERAE R F LR, SRR LB ZR I M —ME (BAEZ R Z 1H]
Fo sl et i) ANt ] RE LU ARAR A 22, BT IAR B B8 10— U ZARUEAE N AZ O FA T8 T AR B i)



7.1 SHTIA 147

FUAE A Z MG R B ) . BTS2, IRZEN AR REaA H @Ik, SR, 7eff
A TstreamMEACHS Z /T, VRATHAPRHFSXT; WEARESREE T, B2 E X T, b4
KB —AH WAIBEBIE

7.1.3 IEMERHFITR

BT AR R A B BN, i A S bl T R R RS . R S — bk
B RTAAS AARECR A 7k, (X 2 bt — A S -

public static long sideEffectSum(long n) {
Accumulator accumulator = new Accumulator();
LongStream.rangeClosed (1, n).forEach(accumulator::add) ;
return accumulator.total;

}

public class Accumulator {
public long total = 0;
public void add(long value) { total += value; }

}

ARG 5 Era , Rl e X IR AR 4] & A =N R T DR U X BEARAS FIIR 2T 1A
NRFpFE & BB R 7 ARR : VIR fe—A-Bnds, — 1w gRpiocsR, eim
Shn#sAEm .
AR AL S AR ? ANSERE, EENIGARE, FO e BRIy e 4
Wil cotal ARosth MEH e g . WRARZSSHIFL R IBE R, e 2R IIITME T, T
P — i, R E st reamE IFATHY

public static long sideEffectParallelSum(long n) {
Accumulator accumulator = new Accumulator();
LongStream.rangeClosed (1, n).parallel().forEach(accumulator::add);
return accumulator.total;

}

FAHSIE B 7- 1 P IARE AR T AT, AT ENRRR I T

System.out.println("SideEffect parallel sum done in: " +
measurePerf (ParallelStreams::sideEffectParallelSum, 10_000_000L) +"
msecs" );

PRATRE AT BISSALL T Mk A H «

Result: 5959989000692
Result: 7425264100768
Result: 6827235020033
Result: 7192970417739
Result: 6714157975331
Result: 7497810541907
Result: 6435348440385
Result: 6999349840672
Result: 7435914379978
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Result: 7715125932481
SideEffect parallel sum done in: 49 msecs

X AR PERE O R T, ME—ZE R AR BRI T 2R MR R R 45 58, A0 e IE 6 E
500000050000002RIE, XIEH TZNEKBRTERBI IR Znds, Pdreotal += value, IMiX
— A BIRE TR, A R— R FEAE, MIBWRIEE T, forEach MM I LA RIME,
EEMBELZANEBEILEAT R AR, BRI T st rean ARE | R EBIBESL, 5t

PRAERFGE T, I n] 2RSSR I R LSOO T 28 135 AR 1435 R4S pR IR
AR, BATAESIRIFNIX —S . BfE, IOFER I Em ] 2ARE, MR T st reanf3 3 1E
WREE R . Tk, ATESFE B —Lest A, VRAT L R4 s T LUR I Tk 42 7t
PHERE

714 SMERHITR

— WIS, M AR A ARMEZ I T A E R AT RE 2 TR X,
FERIZELT “CY R —TA (S—E ISR 2807 ) JTTRNEMEA IR )" i
VO TS REE LA LR E B E T RE R XTRY , (HAENS A 22 510 75 — MG T vl RES S R4S
FRES . AL, FATZR= 0T DS — e PR, B VRUE A REE T O N R S LB I
1T

Q GuiAgEEm, W, T RE SO TR 2, (HHA—E &g, RITEA T+
&g, AT BT, toh, FHATiA RS RN B A —2, o
DAE FER BRI il AT IR, 55— e e B SO S Y ) SEok 2
HkgE

O HERM. AERMAREEESRRIEIMERE, Java 8 A RIS ( Intstream,
LongStream, DoubleStream) it X FHfE, (H AT AT REARNY 12 FH X 29

O A EEVEAR I T L APERESE LT i 22 . FrBE Limi t fl findFirst K ToT
RIF e, BAHEIM TR L HATARMEAER Ko BN, findanyZstfindrirstfk
BelT, PN EA—EZHIT KPAT. RESETT LLHFHunordered i kA )7 it A8 B
TFit. B4, MEARFTFER A CRMAE LT E T nANE, X P I T A
Timit AJRESHAANE R (BRI E—rist ) HEl.

Q BB H ER A ERUK L BT R SAS . WENEEABRICE NS, o/R— oKl
TRKZR KRB RAS , T N* O J2 5% AR 1 — SRS e Al T F . QT Rl R
AT R AT T R LR

Q X TFHR/NGEEE, ERRIFTIRIL T MO & — i e o I T BULA TR
HEFAL A A I TS B 4 o

Q 2% B EENEIEES RS S T, B, ArrayList MR RHR I LinkedList
iR, MR A 0k vl L3444y, S & Wi [ . 754h, Mrange T
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TR R A A v LT . f)e, PRIEAE7. 3 e s, JRATDL A O
Spliterator K EER kI,

Q i A SRS, DK i RS i i =, AT RE S i R RE
B, —A4~s1zED AT LAAT B /INAAR R, X FERRANHS A1 T LA HU A st I 45 4b
L, ATEEAE T REE S TR N EEN AT, REORA S RN AL

Q 2% B AR E R A I LIRS KR/ (Flllicollector i combiner 7k )s
WRX—S MR K, ISAD G F R4 25 R A A 3k T s 23 o 3
IR R B PERE ST

FT- VR BERT ok B2 T — BB B U ANl T 7o

R7-1 REVBIRRA A R

B Ao
ArrayList e
LinkedList 7%=
IntStream.range ﬁ&ﬁﬁ
Stream.iterate 7=
HashSet 4t
TreeSet 4t

e, B TSR IAT T 5 fUH R 2 ava 7 5 LA B2 303 FFHERR . FFATIEE
AR BIER] T EARER DT, T ER AR SCE R, FrATATSTE T — I iranmrse
IS/ ITFRESE.

7.2 PDXIEFHIEZE

O3 3/ TFRESERY F B2 LB U 07 308 FT LU T RO S5 R 70 BOE DA 55, SRR AT
IR IR A RIS R . Bk ExecutorserviceE HM—A5EH, BHLFAES /2 BLA
LAt (FRAForkJoinpool ) WY TAELRR . B ICKREBRWIE UL FTALS .

7.21 {fF RecursiveTask

FHIAE SR A B X, B RecursiveTask<R>— T2, P rEITATILES (L
T FAESS ) FERYE R, o NARAT 45 AR FZ5 R, NJERecursiveactionZ$Al (24
7k2ﬂﬁﬁéﬁ%ﬁﬂfmjkﬁl%ﬁ*ﬂ*@ )o gﬁ S{RecursiveTask , R%ifﬂ?”ﬁ*%%%ﬁ@i

compute:

protected abstract R compute() ;

XATTILIRI E LT AL S5 R TAE 55 003245, ARG PR SR T7 (RN, A2l
AT ARAZH ., B T, XIrER ST T 1w A D RS -
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if (EHFRBDIIT o) |
MR+ H %A 5
} else {
WAL 5 R B AT 5
#BVFRR KT ik, TWHAENTES, FETATES TR
SFBANATHES LR
}
— BRI 1 ) B RHEDR E — M55 SR B R R A, (HA LR 5 12 7T LA B VR fi

HIX—PeE . FANTESAET 21735 thit— B35 . s AT S i an i 7-3 s

[ 1
| |
HrES®EAS &
R FIES

BRI TEE
b 2N

M5 sfe M5 sfe {1 Jigt P sR (B W R A

HATH PR
FHEHKE

\\\\join
e () @

SR TS
join

K7-3 o335t e

PRATREC S EH], X AR REA WM ERIHMTRA I . X B2 — 03061
ﬂ£m<59ik&ﬁﬁﬂ3:, A LAHTTE R A, LEFRATE X ANESL S — e L (X B —A
long [JEUAIFIR ) KA, WRHTTAR, RFE S HRecursiveTaskZM—ANSC8E, B2 T A
PR ForkJoinSumCalculator,
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REGFERT-2 o 3B I HER AT I TR AN

public class ForkJoinSumCalculator 4 7 Recur-
extends java.util.concurrent.RecursiveTask<Long> { «— siveTask %
. Bl 3 A LA
K AR N
ﬁgjﬁ FD private final long[] numbers; FIES & Fox/IaH
- private final int start; EE’J%}\@E ERMES
private final int end; E'{JE?H n
Bt E
public static final long THRESHOLD = 10_000; <+ FEEBES S
. . BAFESH
public ForkJoinSumCalculator (long[] numbers) { BRI
NFHEIE this (numbers, 0, numbers.length); -
RHAT }
BlEERE
% private ForkJoinSumCalculator (long[] numbers, int start, int end) { <+
this.numbers = numbers; TN HIYE T A T L
this.start = start; EAER R EERUET
. this.end = end; I
BESH | %
ToKANHY 7 ZERecursiveTaskif]

Eiad: 0PN @Override K
N protected Long compute() { < 7

int length = end - start;

if (length <= THRESHOLD) { WMEXKNNF
BIE—1NTE return computeSequentially () ; < HETEHE, IR
BRmEE | ) | FitEsR
HI—3£3K 0 ForkJoinSumCalculator leftTask =
new ForkJoinSumCalculator (numbers, start, start + length/2);
A B —4 leftTask. fork();
ForkJoinPool ForkJoinSumCalculator rightTask =
SRS ESHMITH new ForkJoinSumCalculator (numbers, start + length/2, end); <
BENFES Long rightResult = rightTas}‘{ . c.:ompute (); <+ HNE—AMEE
Long leftResult = lefI.:Task. join() ; < S MRS —
} return leftResult + rightResult; < HskFn
private long computeSequentially () { Eﬁ?ﬂ,ﬁ'%lﬁ\?
T FE long sum = 0; 1%, B IFH
g ;
X1~ E for (int i = start; i < end; i++) { — BN
"] 4 B sum += numbers[i]; .
tE s } ERE—NFESHNER,
R ) return sum; HESNEREHD IREKSERLRF
BHE } FRSHERNES

)
BAEG S — DI ERIFATXI AT A FARBOR AR 7 20 1 AR R fs fE AR 2 i e fed e 4

ForkJoinSumCalculator 1S sR%L :

public static long forkJoinSum(long n) {
long[] numbers = LongStream.rangeClosed(l, n).toArray();
ForkJoinTask<Long> task = new ForkJoinSumCalculator (numbers) ;
return new ForkJoinPool () .invoke (task) ;
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XA T —Longstream A A FHTn A HARENE AL, SRJFAIE#—1 ForkJoinTask
(RecursiveTaskMACH ), FFHIEAEE A RASE H.7-2/RForkJoinSumCalculator /a3
s B, fn, WAIE T — i ForkdoinpPool , AL SEA EMIHM % o 18
ForkJoinPool ﬁF‘Tﬂﬁ‘Hﬁ S G — 7R [ E@ﬁ?ﬁ%ForKJoinSumCalculator%’é%%ﬂ(ﬂf%
R,

IBEBIELIRN R, fHZ A ForkJoinPool B A M ARE XK., R TR, —
MR Ui e S —I, SRS BRSSO B, SRR T AR P AT
farER A3y b E T o X BRI T OHBOA M TC S B i e R, X R R AR T VM
RERS T BT A AL BERS . AR DI, 1A s A i flRunt ime . availableProcessorsif
IR [ {E R P g LBt (d LR BEE . 1l E R availableProcessors ik BIRE R AL PIES,
{AESEPR FaR R AT N AL B, Eds AR A U N A%

JB{TForkJoinSumCalculator

gliﬂﬂForkJoinSumCal culator{f%f?éﬁForkJoinPoolHﬂL s JX/I\HE%EEHHHE ':F' E‘J—/I\%J?‘I‘%
PAT, XNLEBRSTAUES W compute ik A AL S5 RS/ MR DUBFHAT, R
i /N 2 HEBESR R BB 3 B Y, 3 4 P BT ForkJoinSumCalculator, MM EATHLH
ForkJoinPoo l'ZHEHMAT, Kk, X—id o] LbIHER , fEEES N E/NES, B2 2
AT AESAN AT GE R — DR o0 B 25 (A oK RT3 H B0 T-45 110 000 ), 3k B 23 073
BRAMES SR, SRRSO RBREERY (BRS iy ) AR5 3O I [ 8 e i, 3T REE
FFRA ARSI 4R, AR RLEE S5 A R . X — i BN E 7-4R

HHHHHiHHHHH AR

AN

s

pE
oy

W4 WP WP 4
GR=a 4= HR=a = e

Fl7-4  5r30A IR
PRAT A — R AS BRI B A IIAHESE , KRB R U 73 & I FHESR R AT L A TERE «
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System.out.println("ForkJoin sum done in: " + measureSumPerf (
ForkJoinSumCalculator::forkJoinSum, 10_000_000) + " msecs" );

BB T fit
ForkJoin sum done in: 41 msecs

XAPEREE ALK LI AT I I ARAR 2 22, (3K R PR A 2 S B e A 00 I e — 1>
long[], ZJGAREIEForkJoinSumCalculatorfE5 P HE .

722 ERDZIEHIERNEEME

BRI G ITHERR BRI RS ], AR EWARE SR, LUT IR T
s fEE

Q X —"MES T oin FIESBHERM Y, HENZES M 455, Wik, A %EAEWF
B BRI R Z G TR A E . BN, VRISFEI A RRAS 25 Fe IR LR R I3 vk RS I A 4
KA A A1 55 BRI — DA 55 S8 A RERR 30

Q R iZfERecursiveTaskNEM#i fForkJoinPool linvoke H ik, M, R IZIEARH
e M compute fork ik, HAMUFRIA NZ M invoke KA ST

Q X FAEE VA fork F W LB EHEEForkToinPool o [RI X 2230 FLA 11 i) F-AE 458
BRIPPREAR, (HIX RS8R 2 b E S HoA— R comput e, XFEMIRTT LI
Hrp— AR5 EE A2, PTG AR b 22 0 il — T 55 38 B T4 o

Q PR 53 3B IHER A I TR AT BE A BT o R R # AR R = 3R Y IDE L I
BRI (stack trace ) SRR M, (HHAED L -EIFHH FATT T, P compute
AR RS ERITr, JE# 2R fork B,

Q FIFATI—FE, ARAS BT Y 5K M\ 7E 2 A% A0 B4 E i 140 5/ - HE SRS e 11
Bk, ATC&Ult, —MES A LSRN FAE55 . A ReiEPERETE I AT AL
AT, P X e FAE 55 W is A T RIER N IZ L 43t BT 55 BB R B Al 5 — M
PR A A — AR L, T EE D — L, SRR AT LR A/
[ HEAT o HeAh, 78 HA [R50 U R4 MUAS PR RERHA A 0 B PR 3R 2% 1w
BATAT HAD I avaf RS —HE , 7330/ G IFHEARTR 2L “ Pl SO B2 gA T L A 25901 T S
PRSI . X A AFE D S R R A Ll PP AR B2, AT UHE S 2 X 4
Y o [RIRHREEHITE , ik N B AR AL P RE 2 A RRAR A SR — S8 f 34 (ol A 758
15 53 B ——— M 2 AR B AT T AR 115 ),

XFT53 36 IR RS B — AT . R IE R, — i, RIEAE 55 22—

Prori 2T /N DI SRAA . FRATSTE T — 1Pt 45 1 — 264K
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7.2.3 T1EmE

fEForkJoinsumCalculator i, FRATHE LR AL i 2407510 000111 H
AP FA AR SS 1o X ERRRME RN, (HRZHIE L T WARMERR B — i) & X5
K, R NARIPERZUEE . AEFRATIMKZEFIh, FAT9%EH T —141000
JT0H BB, & ForkJoinSumCalculator 20270 HH1000FAE 53k o XA SR P
TR, PUARRMTHERS T E ML & R A N . AR B rh A RERR SR IXRE, oM
TS HAZCPULR, FtiF T LB 22 A2,

A5 R B/ MBS — O U R — PR . R, FASOLT, R I TS AT,
PAZA RS FR e AR R T S8 B, LRI A CPUNEZERIRIRE B0, ARERJE, Sbar, &
DFAES LRI R AT e R 22 151, 222 AR SRS RIORAIR, B2 2A AT BRI RN, e an
RIS, SO EERINE RS Rt T o

A3 IHELR T AR — Ry TAE 55 30 (work stealing ) B4 AR SRR AN, 7552 BRI
P, X ERE X AT 55 2 AL 0 il 8 ForkJoinPool FE A 2 |, BAERFRES N0
BCZh B RS DR XU 5 A, B8 I — M55, s ARSI Sk BB R — TS5 TR IR R
170 FETATH PRI, FEALRETRE RS T A RS ERIa s, WlE et s
27, MHAL AR . XA, XAEREIFEA N TR, MERELEE T— 52, MBA
SRS E A" —AMES . XA R — EAkeE T2, HEFTA TSI ToEEE, B B
GNERIE 2 o IR AT A LR 2/ MESS A Z DRI LA KRS, XA B T I A M 7E TAEZfE
Z [ T A

— R, X AP ARG BUGE R T R i TAELR AR 2 [0 E 8 A Bl R 55 . [ 7-5)87s
TSR, Y TAERBEBI A — MES 0 AR50, — D55 B T AR
Bk T WETETE, XA ORI, ELREUE S5 DT TR SRR R

Prsr s>
TrEE#E 1 4 2 2 1 1 1 | EEEs
Hrsr
TAregfR 2 501 2 1 1 1 | EEEG
TegfE 3 LI 1 1 | EfEzfT
TR 4 L 1| FfEisf

K7-5 0S8 FFHERLE TG T AR B Uk
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BUAEAR IV 238 28 Tt Al it FH 433/ T REARRO AT A BB i H T, A iy — f 8 ok
AT T —01F, RIAT TS TR ECEBE R TS B (B2, A
TERTH VR AT S A E X AT, XEWE, 5EA —F ASIWLE A VRIF . X
B A ILEIFR A spliterator, ATSE T —THitie,

7.3 sSpliterator

Spliteratoriglava SHIIAM S — N XABFRE A0 EE" (splitable
iterator ), FlIterator—#f, spliteratorttHl T IEHEIEPHILE, (HEENR TIHATHIT
M. BEARTESCER AT REAE H O K spliterator, (H T f#F— N EREHR o ibR
XFFATIA TAE IR A TEIRAL) T . Java 8ELZNEAHELL & I T A SR ZS 44 T —A>
BiAMspliteratorSLil, 2G5 LM T spliteratorfEd, MO T —4spliterator ik,
XA FE LT HET I, R ma R R TR .

RAZ;FERT7-3 spliteratorfzd

public interface Spliterator<T> {
boolean tryAdvance (Consumer<? super T> action);
Spliterator<T> trySplit();
long estimateSize();
int characteristics();

}

51H —FE, T/kspliteratori IR IR, tryadvance i ILMIAT I T8 1)
Tterator, HRHEESHNF— N —"fifHspliterator P RICE, I HNSRIAA HAL T EE M
PigtiR Bt rue, HerySplitie& HsSpliteratori MRy, BN E R LIFE—ooZ R H £
S A spliterator (HIZFIERED), IEEMIMAHATAIE . spliteratorid i) i i
estimateSizeSIENITHATI T Z/0mREm ), FMEMEARIR266Y], Retisda kg —AME
WA B TiER 45— 5

WS, X BN RS TR, DMEAERT LR s e, ik, &
MIETE T —1 g M e .

7.3.1 {HIIE

¥ streamtff 4 A AL R — B HA R, R T7-687/R . 5 — B X1
Spliteratorifftrysplit, AWMEE “sSpliterator. & X XF I spliteratoriff
trysplit, XFERILHEEA TP N spliterator, X PMESAWINfSpliteratorfiHtrysplit
HEIERMnu11, R CAEOEIRSEEAGERSE, W =R, &5, XASIEYRT
PRSP L T, XA R spliterator B crysplich#RR I T null,
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% 5 e

Spliteratorl Spliteratorl
trySplit() Spliterator2 trySplit ()
Spliterator2

trySplit() Spliterator3

Spliterator4

£=4 FuE

Spliteratorl Spliteratorl

‘ Spliterator2 | | Spliterator3 | trySplit () | Spliterator2 | | Spliterator3
s H l 1 / . :
trySplit() | null ! | Spliterator4 ‘ | Spliterator5 | trysSplit(
H | l l
trySplit () trySplit () null
1 1 S

_"_n_i _______ ) Spliteratorx [ [ 3 l ________ )
| null ¢ i null

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

K7-6 EHFs AR

XAPF i B AZ spliterator AR G AYFRHRZ M, iHrPE Eilid characteristics ik
HIRY

SpliteratorHV4Fi%

Spllteratorfilﬂfﬂ%ﬁ’]ﬂ‘ /\?Eligijf%mcharacterlstlcs, E,«HLIE! /l\int, 1t
%‘%Spllteratorzl-‘%fh@%ﬂ‘uﬁﬁ% ffifispliterator % P a DL ik Sepp R T 4y Mg il A
AL BRI, RT7-2645 Tk sehitE, (ASERYE, BARENEME B S IESN A EE
PAGEIA—HE )

R7-2 spliteratorBV4F
BHoOM & X
ORDERED TLEAMEMIT (Flannist), [i]ﬂrlsspllteratorfﬁl—fﬂk'ﬁﬁﬂilzl_ﬂﬁ — i
DISTINCT SRR —XHm it e ZExHlly, x.equals(y)ikEfalse

SORTED i B 1) TC 4% B — AT LI HET
SIZED Zspliterator i —/~E AR/ MRS (fldnset), Kikestimatedsize ()i Al & fERE
NONNULL {RAIE I TCEA S Anull

TMMUTABL spliteratorfBHRIENREE S, XA R B RRER N, MRS SR

E

CONCURRE 1%spliterator FEHRIR AT LABEH b 2R R & e ifa o R R 25

NT
SUBSIZED iZSpliteratorflfi G M s HkiIspliteratorf & SIZED
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73 Spliterator
BAIERELEFR] T spliteratoriZE ARBAT A LI B E L TR A, RATLIHRE H & L8
—A~spliterator [

7.3.2 SEI{RECHI spliterator

IEFRATRE — T RERZAR A C B spliterator SEBRBIT . FRATETIF & —ANE B 7
ERB— A string PRI RIAR XTIk B — Db AU AT LS BT AR T

REDHFRT-4 — PR RGETrik

public int countWordsIteratively (String s) {

int counter = 0;
boolean lastSpace = true;
for (char c¢ : s.toCharArray()) { q_igﬁjl\iﬁﬁstring*ﬂ'\]
if (Character.isWhitespace(c)) { S
lastSpace = true;
} else {

fastpace = false; ERHNFHRREA, &

if (lastSpace) counter++; <— AR ESIE, A
* ’
‘ BRI —

}
}

return counter;

}
IEFAHEXA TR AT 8 CRitt ) 79 CHBRE ) RsR—A0is L.

final String SENTENCE =
" Nel mezzo del cammin di nostra vita " +
"mi ritrovai in una selva oscura" +
" ché la dritta via era smarrita "

System.out.println("Found " + countWordsIteratively (SENTENCE) + " words");

TEER, FATER)F RN T — LB REALZS A%, DA R A% A S B RIS E 1 1) 22 [1]
FAELAZSAEITRBRIE R TAE, IEAFRATITRL, XBACARKATEN LA T N4

Found 19 words

HAEA T, SRS R BN XA SR SE I, B URIRA TR Uil i, X AEREE
AT I T st reams kI AT XA AR, 11T TO R b b Ah B AR [R]85 [R)

1. LR B NS E S St s

ﬁf‘ﬁﬁi%?gTEString%?ﬁﬁig/l\ﬁo AR, BRI ARAR T int longfldouble,
FrLIR HREfIStream<Characters:

Stream<Character> stream = IntStream.range (0, SENTENCE.length())
.mapToObj (SENTENCE: : charAt) ;

PRAT LI A GAOR 2R84 R, URAHR B PR i R RES : — A~ int

D S b http://en.wikipedia.org/wiki/Inferno_(Dante),
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Fskeita s  Har Ik Eud 240, 88 — 1 booleanKicts F— Ml B charact ersg A ESS
ko PMJaval A ool (tuple, FIRFIN I RAOTRANAA FHIRBLEH, ATHEMAENS),
It AR i — i wor dCount er RIX AR B #R, WF AR,

RED;FEET-5 HISkAEm ficharacter b4 2

class WordCounter {
private final int counter;
private final boolean lastSpace;
public WordCounter (int counter, boolean lastSpace) {
this.counter = counter;
this.lastSpace = lastSpace;
}

public WordCounter accumulate (Character c) { <+— MEREE— 4
Kz ’

o (ChiraCtir~ithltefpace(c)) { accumulate 55 jk —
return las ace ? !
this p M iBficharacter

new WordCounter (counter, true);
} else { AR
return lastSpace ? MERFREM,

as 2Ly = =
new WordCounter (counter + 1, false) <— HAIBHMF AR

this; AT, IR R
} hu_

}

public WordCounter combine (WordCounter wordCounter) {

PN N _
& I+ word return new WordCounter (counter + wordCounter.counter,

Counter, mE

o wordCounter.lastSpace) ; <+
AR . NEBHHS
2, TFEX
public int getCounter () { i>lastSpace

return counter;
}
}

TEXNFNFRP, accumulate7iEE LT WM iwordcount er RAS, SR HDIHb UL H
@Kﬁ%?&%@ﬁ%ﬁ%WordCount er, jﬂjz/l\%%ziﬂ’}fﬂ/ﬂ o ﬁﬁ}f@JStreamﬁP E@#/r,%éﬁﬂ’g
Characterff, BMEMMHaccumulate Hik, HMAKUL, ARG H.7-49 ) countwords -
Iteratively HiE—HE, M E—DFRREMH, MIEM AR, HEEsn—. K7-78R
Taccunmulate i T ##H icharacterf}, wordcounter BRI,

VS — A ¥k combine B), & X AE H F character Wi B9 W A~ A [8] 1 358 4 69 6 4>
WordCounter HP A RHATILE, WHLUEHEM Pwordcounter NHERITHERAS ALK o
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WordCounter WordCounter
lastSpace == false lastSpace == true
CREZEE 5

A
K7-7 wHEF N Ccharacter clfwordcounterRRIRAFE L

BEMRC AL T fEwordcounter P EITFEAF, LUK TEWordcounter T EA 145 &A1)
B, IBE — kA character LSt R AT L T
private int countWords (Stream<Character> stream) ({
WordCounter wordCounter = stream.reduce(new WordCounter (0, true),

WordCounter: :accumulate,

WordCounter: :combine) ;
return wordCounter.getCounter () ;
}

BAEARFE T LI — XA, Aema s T ey (i) o Gk ) 585 —a)fstring
BRI -
Stream<Character> stream = IntStream.range (0, SENTENCE.length())

.mapToObj (SENTENCE: : charAt) ;
System.out.println("Found " + countWords (stream) + " words");

PRAT AREACRRAS U — Tt -

Found 19 words

FBAE R L ERAR LY, (HFRATT L BRI S B o rdcount er Y 1 B R 2 — b2 BE AR ML O F4 7
ARRE, AERATRAE R BRI .

2. itwordcounterHITI1E

PRAT LRI TR It 7 geit, W s

System.out.println("Found " + countWords (stream.parallel()) + " words");

ANSERYR, XU

Found 25 words

BIRAA2AXS, ATRREERAXSWE? MR RHRBETEAMER . PRI st ringTEAERE
PEEYRIT, B I — Ao A AN, SRR PR XU, PR AR, i
JEIF PO T IR AL AT BERE AR s

WA X A ) 7 Ry o B A st r ing A REAERENLOLEHRITHY, 1 HREAETH 2
WIT. BEMENX—5, RN Character o Ml— sSpliterator, ‘& HBELEWANMAZ [EHFIT
string (WFPR), AR5 MBI
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RHLHEEAT-6 WordCounterSpliterator
class WordCounterSpliterator implements Spliterator<Character> {

private final String string;
private int currentChar = 0;

public WordCounterSpliterator (String string) {
this.string = string;

@Override
public boolean tryAdvance (Consumer<? super Character> action) {
action.accept (string.charAt (currentChar++)) ;

LS return currentChar < string.length(); <+
FH } MREBEFHE
418, MR Etrue
@Override
public Spliterator<Character> trySplit() {
& st int currentSize = string.length() - currentChar; B [Enul1RRE
)lzﬂﬁ?_)fﬁ if (currentSize < 10) { fi # BV string
1137;&/179 return null; BEZEB/N, 7
ERAN| | s
?tringﬂﬁqﬂ for (int splitPos = currentSize / 2 + currentChar;
IE] splitPos < string.length(); splitPos++) {
if (Character.isWhitespace(string.charAt (splitPos))) {
LR E Spliterator<Character> spliterator = <G
MHEBEIT new WordCounterSpliterator (string.substring(currentChar,
— N splitPos)) ;
currentChar = splitPos; <—
} return spliterator; 1%i14\WordCounter— .
) Spliterator B #2 1R Sir%c;néefﬁ
return null; MERHFTE Spliterator
} 3K fi# #fr string
M T35 Bl 4R 5
@QOverride NERERS
public long estimateSize() {
return string.length() - currentChar;
}
@Override
public int characteristics() {

return ORDERED + SIZED + SUBSIZED + NONNULL + IMMUTABLE;

}

XA~spliterator HEMNTAIStringfgd, Hm b7 T HH fcharacter, [RIFRAE T 4HT

i 75 8 BT RS RF r  . ik 3k AT e W B — F OS2 B T Spliterator # M )
WordCounterSpliterator P41 BREL,

Q tryadvance FEHstring™ Y Fifi B HCharacterf&4 T consumer, FibprEI—.

YERZHUE I consumerf&— A JavaN R, TE# P i I AL B characterff 45 T
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— RN HPATH R, X B — M HZ KA, HlwordcounterZEaccumulate
T, WRHNIEH M E /DN Fstring B K, HBH ZER K character, N
tryAdvanceiB[E]trueo

Q trysplit FikiEspliterator Pl HEM—NI5k, BOMEE T P42 7 ik 5 s
%*@E@Eiﬁo ?ﬁ1§ﬁ1’%ﬁ%?ﬁt$7-l EF'";';})rtl,lél@RecursiveTaskE‘Jcomputej:ﬁf—ﬁ ( ﬁ'ﬁi
IEIFERR R =), ERE R e AN — R IR, X B T — R T
fR——101Character, {UUER T HRIERETF XA B Y st ring BULIRYFR 43
TESEBRI A, AR5 36 TE R FIRRE R e BT T PR Rl oo A R 22 1Y
155 . WARFERMICharacter FERART MR, ARIGR Mnul 1 R8T i#— L85,
B, WARARTEEPATIRS , SRR o0 B AR ST s r ing By a], HIK
(RS EIE e 3 E B 1 o VA W /20 5 { w i o ol 51152 S %71 6 3 13 AN [ £ 3 e
— g, — B TIE SRS, ST DL ET i spliterator ki i A
M B ER A BT S E chi s NIRRT Z AT AR K BB
SpliteratorAbB, HJFiRIE,

QA FERI LR est imatedSizefiZiX T Spliteratorf@HTAYSt ring ) B EEFI
> 3k T AL P 22

O H&J5, characteristic I EUFHESEIX TN SpliteratorORDERED (il String
1 %% 4~ Character (IR ¥ ). SIZED ( estimatedSize 7 EEMTIR BIEZFE I ).
suBSIZED( trysplit kAR HAthspliterator WA B K/ ), NONNULL( String
AN BEA N null B character ) 1 IMMUTABLE ( 7E fi# #7 String B A BE 48 0
Character, K NstringABE—A0AEA) 1),

3. mfwWordcountersSpliterator
PUAE kAT DA XS B wordCounterSpliterator RACTIFATIR T, W F s

Spliterator<Character> spliterator = new WordCounterSpliterator (SENTENCE) ;
Stream<Character> stream = StreamSupport.stream(spliterator, true);

fe4istreamsupport . stream I.) LM A /RSEEWRE QIS — I .
XAIATAL S countwords Jr i :

System.out .println("Found " + countWords (stream) + " words");
TR Rt i R i

Found 19 words

WRELFEF T spliterator W ERIEHIPF D EAELEHITIRIG, Spliteratorb A )G —
AMEFHERINRE, BT LAITES— VG T | 25— 70 B — A il 11/ MR 5 TE R L
PEUR, M EAEQVER I E . XFMEN T, Bt g ( late-binding ) AYSpliterators
FATTL T THIR s CoR JE AR WA I e — A~ T RIS A AT A DI REAE [F]— it LA T 2 4840
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7.4

NG

TEARZ R, T T LU A

Q NAEREACLEARAT LUFAT AL B — R, M 7 U b Ul TR A ) e

Q BARIATAI—RARAE D), FRBERUERE FPAE T A S O P A AT s IFAT AR
PO MIEREA R S B sE R, NI —E 2, BRI B fER P A T

Q BIFAT AN — NI AT A TR T LU THERE, 45512 B P AT R AR P,
s AR AN R A FEI AR

Q WPEREA R, [HIERR AR EARE S, QST R Istih i i A 2 — b i, LT
B il T AL R L T O 2L

Q 733/ A FHERG LIRSS LU I 75 208 aT IO T AR SSR 20 O /NS5, EAN R Y2 e
AT, REREASATAE S RS R G IR A R AL R

Q spliteratorE L I IFATHANMATIRITE B P AR .



=3k Java 8 ‘HiE

A5 =P W T an fu 45 & SRR 7 e U T3 A1l Java 8 4 Sk SE A 280t e #5 AX AL

it

i

o

F 8T B4 R FJava S{ETRRIE I — 2415, ckdb BLA RIS, BRib 24k, B SR
— e E AR R HOR, Bk i, B KDL IR

FoF, RS T A2, Anfa LA 2 /0 5 2 FH BRIN U5 Bk gk APT, —LEsk
FHEE AR, DL A b A1 B 5 S A,

H10= FE SeJava 8 &35 Affyjava.util.OptionalZé @, java.util.Optional
KA B IRA X HEMRTFAIAPL, [EIRPEIC T 22455 78 KA JLEE,

FllEmEFR T LBCompletableFuturek, jfitCompletableFuturezlk, FHRMIGELLE
WM AR & 2y S B R, B 47Stream AP I,

FI12FAR T T A DateFNTimed: H, X 2635HE AAR KL OLIL T 2w A B2 H 5 F0 A ] B A
S eI APL,



B M AIER

AERE

Q nfaffii FiLambdazé ik 2 EAA Y

O Lambda7& ik X0 1T 0] % 52 YT ) 52 i)

O LambdazR k=L

Q anfaf i F Lambda %k 2 flStream APIAACAS

WA RRT-E R, FA1T# T LambdafliStream APIf{5R K Sy o AR AT RE = A0 H noft
il I el A SRR BN AR T i avalil B, BORREFRIRIAL, /RAT DRSS R, s
HCRE B R BN H s SRMTASERY IS, REBUEH FARBA LS LTI R — D28y e .
RZ B, ARAFFAS N )2 H 2 i avat: 1 90 5 1) 35t FE A 0RS

R AR TEETHE N . IRAOTSAGILF T, WMREMAR, LIER# FLambda
Fhs, TRRAEY AR 2 S AP T e A R G M. BRILZ A8, FRATIE&11iE B AT Ty
JURPTRI A R, ARSI | Bt o X X SRR, DAL
i, 7E45 G LambdaZRib 2 5 A HEIE G N . e, BTS2 anfaf LA 4 FH
Lambda2¢ ik 30 flStream APTFHE

8.1 ANEMIEMEMRIEEEMND

MABR TR AT — BRI, A Lambdaz@iksX, K0T IS MBS . 8RG0S,
A RN R IR LambdaFR ik AU AR THE 442, Lambdageik=UnT LAAE BhFRAT T BE K%
B AR TR . 3T IRA TR, SRR B — A T A E N S B 4
— Ik, IBA LI TCEERTRATHEER T, R A TR TRESS th AR5 W A QR

K HLambdaZeik 25, RIS SR IR, Kb Lambdagéik S il K K i 52
AR AT RSB T XM T, REXTRE R GARALET, REACHES T RIS AR
SRS BEEEMPA TR TN

X7, RATSE A XA —R, i fl 7 s iz AT LE A4 i Lambdagi ik
AL HIEGIHLL K Streamdzz 1 AR E A 5t R AU, BGE R 7 By ml et AR s 1
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8.1.1 KNENKBHIAIIEM

P A I AT L R B 47 RATRMEE AT 228369 =T34, X T RgdE s &
N G B E, H AR B RS A XE S RS o ol T e R S VR PR A RS R IR
B Mg LG B CAEN A NIRIERZES . 8 TR ERIR A CR e gl o fl N FRA%, AL PR
AT, HAnBA ORI B AT R AR SCRY , IF ™8 15T e AR

PRZ BT ARRAAR L #E, Java 8AFTREIEAL AT LA Bl A A% AT ek «

Q ffifJava 8, /RATLIEAITTER B, (RIS T+ i

Q B3 S| HAIStream AP, VRAVICAGLSARFETE EH

X RIS = Fh R ) SR, A Lambdageikz . 35| FH L K StreamiltE 2 AL )

Q ML, FLambdaz@ik X HURE 42K

O MG HEMLambdazé ik

O HIStream APIEE 4740 e ab 2

8.1.2 ME®3E| Lambda FixX A%

RG22 28— Fh AL, QR R 72X, RSBl — i 5 )y i B 44 264 Lambda
ik aWe? B LERARZ R IBIIRIR, PR SR E B A5 RSN . R
FHLambda® A2 5, IRAGACAG ST fa ik, FIRevkdiay. toan, 583z El e — a0 g
RunnableXfRIVESLIE, KBTI S HXT N [ Lambdaz@ ik sUSBLANTF

Runnable rl = new Runnable () { <+ BEHAR
public void run() { FRAERHK
System.out.println("Hello") ;
} mER, £/

}i
Runnable r2 = () -> System.out.println("Hello");

RERLEIL T, B FE 44 I Lambda R 1A 0T Rt — AN LU 20 il B o, B4
M LambdaRik AP chisMsuper W& SRR, TEEAZET, chisfURIEEAS, H
JeftLambdatf, EAGRAEE S, HIK, BEALEATLIGRRE &AL, 1 Lambda?éiks A
e CENS SEEG IR ), FaH X By .

int a = 10;

Runnable rl = () -> {

int a = 2; <+— HIFEIR!
System.out.println(a);

LambdazkixzzX

}i
Runnable r2 = new Runnable() {

O X CEX RGBS RIET T IRA DB AL, (A~ htp//dig.cs.illinois.edu/papers/lambda-
Refactoring.pdf,
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public void run() { —EE
int a = 2; <
System.out.println(a);
}
} .

IJE, TR R R SCH, Rl 4 2R O Lambda 2 ik 2T g S Bus 4 r AU SN
o bR b, WEAEHZRIEAEWIIRILI T E R, T LambdafyZE R T B/ EF 3, @l T
XA, FATAT LA T R AU anfr & A Y o AT MR BEAR ] S Runnab e [AFE A2 A4 P I 17—
APREHE T, BATFRZ Frask (ARAEERTS VR 55 A B D) 12 H 44, 3t il BER A
AT )z

interface Task{

public void execute();

}
public static void doSomething (Runnable r){ r.run(); }
public static void doSomething (Task a){ a.execute(); }

WAE, IRELE— D EARIIA rask, A2hiFE

doSomething (new Task () {
public void execute() {
System.out.println("Danger danger!!");
}
)

{H SR X B 44 28 4 i Lambda e ik 3, sS850 T — R i 508 A, I MRunnable
MTask#b & dn HirJsm .,

FRIIK T : doSome-
doSomething (() -> System.out.println("Danger danger!!")); q‘{éﬁé?ﬂéiﬁ?ﬁZ?;Z;k?u
HITAIZ AR
PRAT LARS e s kel o XA 2 U S figp R X RIASEARE  AT A 00 «
doSomething ( (Task) () -> System.out.println("Danger danger!!"));

(HOEANELR B MR 5% Lambdafy 2210 47 B2, B AT R ZE0 8 I A 855, L iNetBeans
HIntelliJ#F 2 FpX A, A58 A sh IS /RKG R, ke & AR X s n i,

8.1.3 M Lambda X EI777E5| RIS iR

Lambdaz ik 2UAE# ] T/ 220U i By st . At b T es U e, Wwig
RGP E AR B AR 8T Hedn, SR b IRATE 2R
W HEX BN, BRI RE R IR PR AR SR AT 6

Map<CaloricLevel, List<Dish>> dishesByCaloricLevel =

menu.stream()

.collect (
groupingBy (dish -> {
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if (dish.getCalories() <= 400) return CaloricLevel.DIET;
else if (dish.getCalories() <= 700) return CaloricLevel.NORMAL;
else return CaloricLevel.FAT;

1))
PRAT LK Lambda2e A 28 P 2B — A~ Bl 1 ik v, B B A 280G 3 4 g rouping By
ko AR5, ACHASAS N, R A R v i T

Map<CaloricLevel, List<Dish>> dishesByCaloricLevel = 1% Lambda & i&
HERE|— N5 ER

BTN TE, RETELEDIshEHF iR lgetcaloricLevel Jiik:

public class Dish({

menu.stream().collect (groupingBy (Dish::getCaloricLevel)) ;

public CaloricLevel getCaloricLevel () {
if (this.getCalories() <= 400) return CaloricLevel.DIET;
else if (this.getCalories() <= 700) return CaloricLevel.NORMAL;
else return CaloricLevel.FAT;

}

BrRubZ Ak, AL 2w % A RS B 1, Hlllcomparing ., maxBy. X
T2 e T 2856k H—RM . Sadas], OTE 2T 3= g ni s, £t
A i A BB S MW 2k T B IR R A

inventory.sort (

42 sk Ak
Fk5_3§?¢1% (Apple al, Apple a2) -> al.getWeight ().compareTo (a2.getWeight ())) ;<
LFE 7 3

e Tné=s) R B AT 5T
R TR inventory.sort (comparing (Apple: :getWeight) ) ; E',EE%;Z&M—I%

Ak, fRZm P ZAEE, tillsum, maximum, #SA N RHIBI T 0T LA 5| FHZS
AR e, ERITEREURISF, fificollectorsiZEH ] DIRIMS B M R KEH, 5%
HLambadaZ&iAzCAICIZ IR A EAE kR, XAy RE g2 . 5HHS .

int totalCalories =

menu.stream() .map (Dish::getCalories)
.reduce (0, (cl, c2) -> cl + c2);

AN ENES DS, EREEEWb R IR ERRA A TR, RO T4
é?gésumminglnt (7?%%8945ﬁﬂﬁEIiX%ﬂﬁﬁﬁﬁ%i’?ZﬂﬁlbﬁE):

int totalCalories = menu.stream().collect (summingInt (Dish::getCalories));
8.1.4 NSRRI IELIEYIH#EF Stream

FRATTEEBARAS BT AT ol R A 2 i b il Ak PEASS A PR 35 ) AU AR e 4 il Stream APTHY 7
o NfHAWE? Stream APIAET I 2R Bn A BT IE I AT . BRICZ AN, G MIHE IR 2
AUUBFHETEN SR BAGHREYLR 20U, FATr] LI StreamBEA T IL1L .
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e, R ar A A PR R, XA RERTE T, AR
PR EEH IO A RE Y SLA NI i AR PP B0 A D A1 A BE AR A R RO D RE o EAh, SEITT 20747
AT IIRE R FT T N AER 212 (RARARTT AT LIZ257 2795 100 303 JFHESR ).

List<String> dishNames = new ArrayList<>();
for (Dish dish: menu) {
if (dish.getCalories () > 300){
dishNames.add (dish.getName () ) ;
}
}

B A5 Sl i Stream AP, SR ATX A5 U0 5 ROACAS BE iR AR RISk, I btk s
B

menu.parallelStream()
.filter(d -> d.getCalories() > 300)
.map (Dish: :getName)
.collect (toList());

AR, Har Ak Stream APITE X2 RMERITE S, REoIRGEEXZE
EHRIER], Hllbreak, continue. return, JFEFHE A SHHESE, FEHEREC LA —
ST Hoal AR B ERAT T 5 X M55

8.1.5 EMRBEAREM

SE2EME3IE T, AT LA 4 id Lambda R ik A ) T47 A S Al o ARAT LU FTAS [ 4
Lambda/m AT R, R ENE N SEL L 245 R A AL BRI T o X BRI =0T LUES Bh 3R AT TR
FE N oR AR A an, FRATATRAHZ R i predicate i L 451, S8 (1 H
ComparatorXf ZMXf LM T . B, HAPREFWPLAL T LIS i HEWREES, ik
PR =57 Lambda e ik 27 R F

1 RARHKEO

HE, REIRS, A REEEN, UREUJCE T LambdagRib=, I, /RFFEAEARY
HRg AR O W RAR A B, (R A ATE O R EATTE? X HLIRATT 28 P Fh i F =L,
PRAT IR BE X PR E A0S, Rl Lambdaz@ik Ak ) R G, B398 A Saeat
RPATRIRGIAT . BRULZAL, BT 47, FATEHAH— LB T X ik, thansk
AR Al B AR i, X TR (i F Lambda e ik N H S 5 & i o

2. BEMHHEIRHIT

TN E BRI, G RPIRAAE 552 A 2, MR G DAL G T i 4
PR A BB R e, TR B, B T Javali F N E M Loggerds:

if (logger.isLoggable (Log.FINER)) {
logger.finer ("Problem: " + generateDiagnostic());

}

(D &2 #http://refactoring.info/tools/LambdaFicator/,
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X BT A T Ay SRS,

Q HEMSAPRE CESHFIE B ) ilidisLoggable ik FR 4 1 & Fomflid.

Q A2 BRI — A% H A Z AR 25 A0t H R8s R AR 3 HAERALIR 1A

BRI SR 1og )7k, 20T E R HASTH R ZRT, SN A HEXRERE A
BCE R I H S

logger.log(Level .FINER, "Problem: " + generateDiagnostic());

AR AR A i PR ARAN PTG AR A Pl ATIRSE ST, 5 Ry H A8 RS A
PPN L. A, XBAUHKIBAAE— T H AR A S S AR 2RI, Rl
REezfeid T 28, AIPEHE.

LR Lambdaz& k2T LU EZE IR D7 o ARTE B L SURSEIR T B I, dni—k,
AR S TR E O OL T AT (LAY, 24 H SS90 BN FINERI ), 4K,
Java 8IJAPIBCITH A1 E LN BX AR, IF G IA T — X Log T LR EERA, XA

Wlog )i ez — " supplierfEASHL. XA I Log I LM RELZE A AT -

public void log(Level level, Supplier<String> msgSupplier)

PRonT LA T A5 2O e A TR A -

logger.log(Level .FINER, () -> "Problem: " + generateDiagnostic());

R H ARG B 2, Log Ik S E NPT VR I S HULIE K T Lambda ik, X
AR Log I LRI N RSB «

public void log(Level level, Supplier<String> msgSupplier) {

if (logger.isLoggable (level)) {

log(level, msgSupplier.get()); <+
} HiTLambdaRiz R

}

MIE AR IR 2 T AWE? A0SR & PR T A0 2 B P i O 25 4 i) — X 42
FPIRAS CLLANHT S i H B3R ), HEA T8 A2 —1 7k (e
i —2%HE), WAL B —B0 I, PLambdasi# kRS MENSEL, Bk
TER A SEZXT GRS Z S5 A VA ER B Jrids o VRIS 2 P G A A3 0 152 ( S5 T A ),
BT (R EPRESBA S REA RIS T ),

3. RGEHIT

S3m, JAINFad —FEA S EAR, IS EALGEIAT. SRR & BLE SRR 55
RIS T-22T7 50, AESEE AT T IR e 2 R B B, X, RS2 4] DL 3843101 F Lambda
SEP, R R AL S T DT R A RIS E Y BB A, DR TUAR RS . R X B S
PREESEITE P E B, FATHRE—IK ., CIEFTTERSCH SCOEa ] T RIRE A2 5, (HAEAbEE
SCHAE AT LA R[] ) Lambdai f 7 2501k
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N
String oneLine = &£ A—“~Lambda

processFile( (BufferedReader b) -> b.readLine()); izt 1}3 i;ri;
String twoLines = %lt_t
processFile( (BufferedReader b) -> b.readLine() + b.readLine()); <— >

public static String processFile(BufferedReaderProcessor p) throws
IOException {
try (BufferedReader br = new BufferedReader (new FileReader ("java8inaction/

chap8/data.txt"))){
57 S
return p.process (br); \ J% Buf feredReaderProcessor 1’E7'j

4—
} | BITBEIEN

: fE A LambdaBAR M B BIED, %

2 — Lk YN .
public interface BufferedReaderProcessor{ <+ EOREBHE — P 10ExCeption
String process (BufferedReader b) throws IOException;

}

XA AR PR % M Buf feredReaderProcessorib MY, il X%, RATLIME
4 FLambaZe ik I A Buf feredReader WM #EFTALH

WX T, WREZ T T s A w2k M AR I T R R TR, TR, RS
T fift Lambadaz2 35 2 AN 3Bk G0 R AT ) X G2 15 1 A (A OB AR AR A5

8.2 {§F Lambda EME X RAVIZITIELR

TS T R L LI M g A B R e, Heln,  Java 5G] AT for-eachfff
W, T ERREEMETEE, S8 TRE RAMHERSNEY .. Java 7THHHER SR
PERF (<>) L RFAEQNE SIS T Bz R, — @ R LS T Javafd v DT R S A
I (type interface ) #ATFEFIIT S

XTI I BB AR BT R, WSRREERE, v AR ey Xy
DOR SO — 2w WL, IR EARAGAE G A TREIBA TAE =, XA 5 ( L an By |
HEMFSE ) AR SO W] AT 580 B0, 37 19 85 X0 T 00 B AR 7 B SR A B R E X 42 .
BB X T TRRBIZEA LB, (A — X4,

Lambda#&iA A NFRF 0 B THAG OIS T —1FRIgs . BT AR AR GE B0 A5 =X T 0T 174 1]
AL TR 5, MBI, SRATR ) BT AL, T, i Lambda®ik=U5
AR 22 A1 s S JE vk ) T o) 0 R B AR BB T SO 1T 0 7 XSS B 1 X —ory, FRATT& SR T
MRS, BT

O Mg

Q BitkIr ik

Q s HE R

O AR

Q T sk

OF ULhttp://c2.com/cgi/wiki?GangOfFour.
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TR A4 R Lambda e ik 20 2 AT 5 R BRAR i Rt T St o Pl e fr 1) 3
8.2.1 HREZIE

MR Ttk —2RRE R0 TR DT 58, ARAT LATEIZ A TIN e B0 FHIRRh 7 58 0 1E5R2
TP IRC 2RI T A XA T, Y IRATA T AT AR R R S ( HE AR R A H
U BIUE, ) SRR A BURER . ARAT LK — R0 HI B B2 f s, b an et FAS ] i e e
RIS UER AR, AR )7 207 e B s e A

FRMERLAL & = BB NE, AnEI8-18T7R .

Q —MUFEANFIEMEED CERRISEREED ),

Q —AEEAMIZEE DR RARSI, EAUCR TR 2R (Hn, SiAZconcrete-

StrategyAﬁ%‘ConcreteStrategyB )o

Q — PR R

_,-»{ ConcreteStrategyB ‘

Strategy "

+ execute ()

.
‘“{ ConcreteStrategya ‘

El8-1 FRmEAR

FeA BB AR A BRI A BN AR RS AR T 115 A U (L U &/ NS Rl
By o ARATRLMNE L—NRIESCAR (LhstringEFoR ) AR AT

public interface ValidationStrategy {
boolean execute(String s);

}
HW, g LTz A — DA BRI

public class IsAllLowerCase implements ValidationStrategy {
public boolean execute(String s) {
return s.matches("[a-z]+");
}
}

public class IsNumeric implements ValidationStrategy {
public boolean execute(String s) {
return s.matches ("\\d+") ;
}
}

ZJr s AR AT LALERIRR Py o il X S AT 22 5 A Sl SRS 1

public class Validator{
private final ValidationStrategy strategy;

public Validator (ValidationStrategy v) {
this.strategy = v;
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public boolean validate(String s) {
return strategy.execute(s);

}

}

R [Elfal
Validator numericValidator = new Validator (new IsNumeric()); B[Elfalse
boolean bl = numericvValidator.validate("aaaa");
Validator lowerCaseValidator = new Validator (new IsAllLowerCase ()); ‘iﬂ[]true
boolean b2 = lowerCaseValidator.validate ("bbbb") ; <+
fFALambdazRixz

P ML, 1ﬁ@izaé’é%ﬁﬂ§']\/alidationstrategyi%*/l\l%lﬁifiDT (%JﬂﬁZﬁl‘, =
5 prredicate<string>HA R REHIA ). X ERE RN T Z 8 BIH 2Ok LA R
HSRNS, I B AL E LambdagR b Ut RE A 2 RIAE R H W, I HIA T {77

Validator numericValidator =

new Validator ((String s) -> s.matches("[a-z]+")); <+—
boolean bl = numericvValidator.validate("aaaa"); o s N
Validator lowerCaseValidator = B¥EfTiglambdaikis
new Validator ((String s) -> s.matches ("\\d+")); <+—

boolean b2 = lowerCaseValidator.validate ("bbbb") ;

IEAPRE R, LambdaZihzGHESE TR P BRI E AL AR A o SRR ey-20 0y
Fr— T gk, ATRES A, LambdafiksUSEpr 2 i AUns (BORms ) JEA7 18, M
R B RIS DO 2 PR, FRATERZE SO AR ), /RN %) 4l Lambda

8.2.2 IEiRAFE

UK R IR TL IRELE, RN S A B —E Y R B, REX B MR Le i o ATt
IR 2R BRI B AU UGl BT 58 o IR, SRR ERAT e R . iginiit, Btk
T ER A BRI AN AE, (HURRE R AP S Se T b A ekt , A REIR B B AYRSCR”
AR A TR

AP 75 T, BREX MU TAER . B URT 2 55 — A SR (2R T
B SlH, P EA— DRI, 25 BT A RENERA T B8 2 h A3 2 P B TR s
A SEN— L P R . AR T AR LR A T TR 2 P i Y O 2R REE I A AN,
FEAngs & 7 B P SR AL A, B AR e dk — e S IR AT REE I AR 207 50k
SEBAELARA T -

abstract class OnlineBanking {

public void processCustomer (int id) {
Customer ¢ = Database.getCustomerWithId(id) ;
makeCustomerHappy (c) ;
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abstract void makeCustomerHappy (Customer c) ;

}

processCustomer JJ RS T EL AT IR IAELE . AREUE F4RILWID, ARG HAEIR 551k
PR, ARB ST LEE T gk K onl ineBankingZ, Xz kit s AL SCE

£ FLambdaZRis R

R Ml 2% ) Lambda R 38 3[RV RE U FT LA PR i SE IR (B SRAELR,  1h BAR B S B A
FBEHR I Do ARAREAT AR RS AL 0] DL i Lambda gk sl 7 25 i 77 20523

ﬁ%ﬁﬂ‘]rﬁlproceSSCustomerjﬂia[/\T%:Ai‘fﬁl, EifE—1Cconsumer<Customer>Z
RIMZSHL, S5HCE XimakeCustomerHappy FRHMIERIF—2L:

public void processCustomer (int id, Consumer<Customer> makeCustomerHappy) {

Customer ¢ = Database.getCustomerWithId(id) ;

makeCustomerHappy .accept (c) ;

}

BRAE, RAT IR 5 8 b 3 3o 1% 3% Lambda R 35 20, ELEEAA AR FIMAT S, AR5 ZE4kK
Oonl ineBankingZ@T :

new OnlineBankingLambda () .processCustomer (1337, (Customer c) ->
System.out.println("Hello " + c.getName());

B AT, AfE T LambagR ik sURERE B VR AR BT  S AR EDR I B AL ) L

8.2.3 WMEHER

WEEE AR — R A LR T 58, FEBe A et (HARESEE A ), anR—Ax % (il
WRANPRZ A A ) T2 A Sl A Z D XTR (FRES ), S RZ %, QIEEIE
AP i (GUL) Refpint, fRee s S AIZ B R XFpELL T, IRare KIE R Ftimdar (b
WFEER ) EEM— RN . WUR GG, WSS EE g, I BE R T RN E 1)
f1ohe AERMEFHEATEARRTEIEH S, Hean, W B s T SR se 5 1
THIE, 277 BT RERR A BN e — SR A% (3200 2R sl me iz [%18-2i8 5 UML & fifg
TR

,,,,, { ConcreteObserverB ‘
p—

Subject Observer

+ notifyObserver () + notify()

e~~~
‘\+ ConcreteObserverA ‘

F8-2 W Bt

EBATE RUUUERE BB AT R b 2 A H o VR 2o TwitteriX B 1 B0
T EHCRE R RS . AR dr LR, Hedn (A Zambie) (i) LA (it
Gt ) #RVTE ToB, AT B A I P AL A VOGRS TN, REAS BRI A
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B, IRREDWEHED, ERARNMEERSE—E, B —14 Fnotifyll
Jrik, —HARE S RETE , 2O0T R A -

interface Observer {
void notify (String tweet) ;
}

BAE, ARaT R IR (Hean, s HUR = ZOR R AR ATHIR ), ARHE 57 e oA R 64
KT 5E AT -

class NYTimes implements Observer{
public void notify (String tweet) {
if (tweet != null && tweet.contains ("money")) {
System.out.println ("Breaking news in NY! " + tweet);
}
}
}
class Guardian implements Observer{
public void notify (String tweet) {
if (tweet != null && tweet.contains("queen")) {
System.out.println("Yet another news in London... " + tweet);
}
}
}
class LeMonde implements Observer{
public void notify (String tweet) {
if(tweet != null && tweet.contains("wine")) {
System.out.println("Today cheese, wine and news! " + tweet);

}

}
ikl T IREE ST subject! IERATHEE XL —1 0

interface Subject({
void registerObserver (Observer o) ;
void notifyObservers (String tweet) ;

}

Ssubjectffiflregisterobserver HE0 LIEM— WL, {#Hnotifyobservers
DT EAIE R E — R R EIRATE 2, LMreeas:

class Feed implements Subject{
private final List<Observer> observers = new ArrayList<>();

public void registerObserver (Observer o) {
this.observers.add (o) ;

}

public void notifyObservers (String tweet) ({
observers.forEach(o -> o.notify (tweet));
}
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BRE—ERW BRI FeedRTENTRLEY | — DEEE TR, — 458 MBARS, Eit
HEATIE AL

Feed f = new Feed

(
f.registerObserver (new NYTimes (
r

)

( )
(new Guardian()) ;
( )

)
f.registerObserve )
f.registerObserver (new LeMonde()) ;
f.notifyObservers ("The queen said her favourite book is Java 8 in Action!");

AT, (DR ) SRR S8 !

f# FLambdazRiz =

PRT fig s SR Lambda R A XA A B AL o R HE B PR . ANHEVRA B R
#|, observerf N MYIIA SLIAEREML T — ¥k notify. HEBAR, BT HEX A —
BUACHS340 T . LambdaZe ik xUA iR 01 = 2 ZUH BRI A Ak A0S . {fiF LambdaZ@ik U5,
PRIGHT WS = S E N S, HAR # Lambda ik /R T ZEHA T T RIAT

f.registerObserver ((String tweet) -> {
if (tweet != null && tweet.contains ("money")) {
System.out.println("Breaking news in NY! " + tweet);
}
)i
f.registerObserver ((String tweet) -> {
if(tweet != null && tweet.contains("queen")) {
System.out.println("Yet another news in London... " + tweet);

}
)i

2, RARFATHAN BT LU ] Lambdagiih = 0e? & 22 mER L FATHT S 4310
?'43 Lambdaifi FLAHR LS, AR 0T 2 AT RSV EARAR AR, DR A REAR D7 i T B A AL AR

o B, WMEHRZEATRE 0 E 2%, BATATREEFFADIRE, E0E LT 24051, i
%’éo TEXLENTIE T, ARl RN R Sl 2R 7 2

8.2.4 FHIEMIEN

SRR — TP A AL P 5751 ( tl:ilﬂ?s?’%?ﬁf?ﬁu ) BRI S o — LR R AT e
TESEM— S TARZ ), BERMGL R T — DM, D REE ML TR, Fesm T — 4t
XA, DL,

T, AR E L MR B G GRS, TEf R &E L— 1
Bokig IR Ea0 5 . — BXRE M T TR, ABX o e n TAEsc e gk, s,
X BUZARA AT T IR

public abstract class ProcessingObject<T> {

protected ProcessingObject<T> successor;

public void setSuccessor (ProcessingObject<T> successor) {
this.successor = successor;
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public T handle (T input) {
T r = handleWork (input) ;
if (successor != null){
return successor.handle(r);

}
return r;

}

abstract protected T handleWork (T input) ;
}

E8-3LAUMLIY Jr =R T SeATAE A

‘ ConcreteProcessingObject ‘ ‘ =R

successor? e

ProcessingObject

+ handle ()

F8-3  FEALRERIHR

AR AFER], PR 2.2 A B 7 K . handle iy ikt 1 anfar k47
TAEAFRAHESS . AR TR 20T LLE g 4k K ProcessingObiectds, #Efithandlework ik
K TR

FELEFATE B s TR AR LB MR BT 4, EATR T RE R T— 2
ARALHETAE

public class HeaderTextProcessing extends ProcessingObject<String> {
public String handleWork (String text) {
return "From Raoul, Mario and Alan: " + text;
}
}

public class SpellCheckerProcessing extends ProcessingObject<String> {

public String handleWork (String text) { — .
return text.replaceAll ("labda", "lambda"); <1—| FEEX, Bfl 19 7 Lambda

} | sEmE
}
IRAEARE AT LUK X P B R 25 Gk, it — M RAEF 51 )
ProcessingObject<String> pl = new HeaderTextProcessing () ; & T A
ProcessingObject<String> p2 = new SpellCheckerProcessing() ; 1#§iLﬂﬁgﬁf

EGEET TR S

pl.setSuccessor (p2) ;
String result = pl.handle("Aren't labdas really sexy?!!"); $TENSLE “From Raoul, Mario

System.out.println(result); <+—— and Alan: Aren't lambdas really
‘ sexy?!l”
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{FALambdaKiA R,

T A5 | XM ARG (A ) pRA 5533 P IR AT R T Anfal #41 Lambda
Feak o RNT DLKE AL BEXT G S R B — S 526, B TR D) b 16 A A UnaryOperator-
<String>M—FH, N THEEXEEREL, VRTFEM FHandThen AR I TH 1

N
UnaryOperator<String> headerProcessing = ‘ ;ﬁ Téi
(String text) -> "From Raoul, Mario and Alan: " + text; <+ X
. . — NG
UnaryOperator<String> spellCheckerProcessing = FAE
(String text) -> text.replaceAll("labda", "lambda"); 444_£2X¢2R
Function<String, String> pipeline = BN EE
headerProcessing.andThen (spellCheckerProcessing) ; < ek, &
RBE=2—1
String result = pipeline.apply ("Aren't labdas really sexy?!!") 2R

825 I t&xX

A8, RTGHR 1) % P B i L A B OB RESE IO R B . L, FRATTIBUEVR
—ZWAT T, AT RO R R AR i ST IR B, 5%
W, REfE—ATIT 2, BEE RIS R T, TR

public class ProductFactory {
public static Product createProduct (String name) {
switch (name) {
case "loan": return new Loan();
case "stock": return new Stock();
case "bond": return new Bond() ;
default: throw new RuntimeException("No such product " + name);

}

XHEAHR (Loan ). B (stock) FlfiiZk ( Bond ) #RJ&/=fh ( Product ) T2,
createProduct J7 i Al LA i B 6412 $5 3k 15 & A AR EE A0 7= i o BRI Ab L T B
UL, VRAEANEEXS G2 A A FH PO S 18 PRAE L B AR ER 0 R 1, XA 2 A e = it s B
P

Product p = ProductFactory.createProduct ("loan") ;
£ LambdazRia

B3, WAICLHE T LHMES I HIrE— s Mg R, e, it —A5 R
(Loan ) ¥ AL R«

Supplier<Product> loanSupplier = Loan::new;
Loan loan = loanSupplier.get();

AT, ARAT ARG Z RIS, B aap, R 24 WA 08 17 R3S R
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final static Map<String, Supplier<Product>> map = new HashMap<>();
static {

map.put ("loan", Loan::new) ;

map.put ("stock", Stock::new) ;

map.put ("bond", Bond::new) ;

}
BUAE, AT MG m T B IR, AR M vap R SE BN TR 7™ 4 o

public static Product createProduct (String name) {
Supplier<Product> p = map.get (name) ;
if(p != null) return p.get();
throw new IllegalArgumentException("No such product " + name);

}

OB EHZAK, B Tava 8T REIRFEA S UL T BRRERYRCR . (HZ, IR
Irjﬂz*icreateProductéﬂ%%j%”ﬁ§4\4§i¥?ﬁfnﬁz*@iﬁﬁ7fﬂgé%ﬁ, X7 A A AR
U0 IAARBER R REEE D, TR ZRige— i — R D 7,

tan, JAMBBRARAG BRI EA =B (WSO Integer KA, — P2 M Nstring
KAL) WIRHE PREG O TS AMESS, R E A — N RRIR A PR B D TriFunction, %
A4 R R Map BT IR 2%

public interface TriFunction<T, U, V, R>{

R apply (T t, U u, V v);

}

Map<String, TriFunction<Integer, Integer, String, Product>> map
= new HashMap<>() ;

REZE T M T Anfeff F Lambda ik 2\ 5 FIEAG (RS . BTk, AT/ 28 Wl i OB v
GRS ERE

8.3 Mix Lambda Rk

IAEIRBOACRS P B 22 70 K LambdasR ik, BRRARE, WARM . H2, KL,
A2 IR HEATBIRR AT R TAFR ESROIF AR S USRS, TR 4 S R A B CAS

WHME, PR RS/ DA T EunX, SRR T T 5 —3%. /R%
B, 38 i X LI R PR AR A o A S AR AR S U RO 4521 . tetn, TN
B — i point 28, ATLIE LT .

public class Point({

private final int x;
private final int y;

private Point (int x, int vy) {
this.x = x;
this.y = vy;

}

public int getX() { return x; }
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public int getY() { return y; }
public Point moveRightBy (int x) {
return new Point (this.x + x, this.y);
}
}

T BRI S KA moveRi ght By LA T AR & -5 P —2L.

@Test

public void testMoveRightBy () throws Exception {
Point pl = new Point (5, 5);
Point p2 = pl.moveRightBy (10) ;

assertEquals (15, p2.getX());
assertEquals (5, p2.get¥Y());

8.3.1 WX ATl Lambda eREHITT A

H T'moveRight By Jy i A W] Aypublic, MR TAEASFFAIXT 2555 o AR AT LATE I8 A &8 5 sl it
{A/ZLambdadf Jo k%4, (T8 A TR S 4% PR ), PRICEEXH/RACAS o Y Lambda pREIGHES T3 5
PRt HeARIME Ij\ﬂ G L R D7 R EATT

AR, ARAT LUME B A B A Lambda bR 20, XFPENL, ARAT AR XS F B, i@t
BT fE Lambda pR AL N 92 B T, Lo an, FRAMBIRARZE Poine 2SN T # A7BX
compareByXAndThenY, iZFEL, G HIRAT LI comparator ¥4

public class Point{
public final static Comparator<Point> compareByXAndThenY =
comparing (Point::getX) .thenComparing (Point::getY) ;

}

MIE S, LambdaZeib=Uas A RS F A — A0, ft, ARAT AN SE B AT
IX/I\ﬁ[J%EF, ?iiﬂjﬂuﬁmziﬁﬁﬁﬂﬁ XTComparatorXULg'ﬁ%’éﬂﬁk{ﬂcompareByXAndThenY
Hcompare LTI, BAE BN AR EAA i .

@Test

public void testComparingTwoPoints () throws Exception {

Point pl = new Point (10, 15);
Point p2 = new Point (10, 20);

int result = Point.compareByXAndThenY.compare (pl , p2);
assertEquals (-1, result);

8.3.2 MiX{FA Lambda B/ EBITA

{HJ2Lambdaft 4] 3 b — B 408 i B AR 28 ) — A . XA BRI &, R
ZH4 Lambda ik 27 ] Hpublic, BT BARMISEIRANTS . AR, oAl 152X i ] Lambda e ik




180 % 8F EH. MXAAK

TR T . AT R TRX AN s moveAl1Point sRight By

public static List<Point> moveAllPointsRightBy (List<Point> points, int x) {
return points.stream()
.map (p -> new Point (p.getX() + x, p.getY¥Y()))
.collect (toList());
}

AT Z N Lambdazkikp -> new Point (p.getX() + x,p.gety())#HITIMIL, &
HJEmoveallPointsRightBy NHPAYSEENAN 1T o FRATTSE W i < v 1Y J2& 7 moveAllPoint s
Right By KT :

@Test

public void testMoveAllPointsRightBy () throws Exception{

List<Point> points =
Arrays.asList (new Point

List<Point> expectedPoints

(5, 5), new Point (10, 5));
Arrays.asList (new Point (15, 5), new Point (20, 5));

List<Point> newPoints = Point.moveAllPointsRightBy (points, 10);
assertEquals (expectedPoints, newPoints);

}
HE, FEAHITIAF, roint A MM Mequal s AR R EE, MM R 45
BT obg ect JEAERIASE B .

8.3.3 14EZa Lambda RIER D BEIFREWF X

A REAR 2 RUARH 24 Lambda ik, A& KR ML A5 25, HN 24 B 2R O Y
N RTIETEAEEF 5 Lambdageihs, XM BLIZINTAL BEWE 7 —Fh S J2 Kt
LambdaZ& ik XA T7 155 | ORI URAEAER ZA I — W M % ), FATT/ES. 1.3 FRAT
Wik oL. X Za, ARAT AR R 7 SO i 7 A A I

8.3.4 =M RN

1252 RO 9 2800 Oy v S AR T BB Jr i (R BT IREC . higher-order
function, T T7EE5 1485 AVRASETFA ) TOHEMR, AR — )7 e Lambda etk 02K,
YRAT AR TR — A7 5 R R Lambda ek st Sk A IR HCA, T LA PR
28 P R £11 cex IR,

@Test

public void testFilter () throws Exception{
List<Integer> numbers = Arrays.asList(l, 2, 3, 4);

List<Integer> even = filter (numbers, 1 -> 1 % 2 == 0);
List<Integer> smallerThanThree = filter (numbers, 1 -> 1 < 3);
assertEquals (Arrays.asList (2, 4), even);

assertEquals (Arrays.asList(1l, 2), smallerThanThree) ;
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0L SF 0 7 O (R 3 — A ik, AT b SR AR T L0 BT AT 2 A
Comparatorf ik, HIE MM — AL, AE ISR,

SR, ST REAR —WURUIT, AREIIA T A 2R AR, 305 B PR T LambdaZ st Y
FRANS . i, T TS ATHIREER S

8.4 A

VAT R ARG, FER DA S A ks, e
Q A RIRER
QB HE

8.4.1 EFWXRIRIFE

TRAGREFP RS LA AT (LG — D5 ), XIARE e B A R P A 205 R A
TSR UABN A SR E R o XU A o REFe i RO EE I8 AR 2= A AR R Y 3
MG R, AR IrERRALE | 2O E AR ZE ORI AR B X se(E
SPRAFAERM L

FEFPRIS , RGBT RARSRER , JEad— D3 — AT, ARAT L T AR e ISt A R e £
o ARG, T IX S URAERS BIRE T RO BT R IS . S8 T5 vk TS e de e R B AR
S BRIAL S BRI A

LambdazRix AL ERER

ANSERYIE, T Lambdagik s UBA 445, ERIRRERER AT AEARAE BT o 78N X By f Ay
frf, FA TG A T —LER5R

import java.util.*;

public class Debugging{
public static void main(String[] args) {
List<Point> points = Arrays.asList(new Point (12, 2), null);
points.stream().map(p -> p.getX()).forEach(System.out: :println);

}
BT B 2o A T T AR R R -
EITHEIs0=

Exception in thread "main" java.lang.NullPointerException HosmE?
at Debugging.lambdaSmains$0 (Debugging.java:6)
at Debugging$sLambda$5/284720968.apply (Unknown Source)
at java.util.stream.ReferencePipelines$3S$1l.accept (ReferencePipeline
.java:193)
at java.util.SpliteratorsSArraySpliterator.forEachRemaining(Spliterators
.java:948)

WK BA T A7 KB IR R, N PointsHIRMNE —AICRES (null ).
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X IR AR PSP A A BE— 2S5 T T Streamifit /KA AE THEIR , 4 liStream it /K £k
FREA DT RV SRR BB AR AT 1o i, UREAER) 77 ARERER b 408 T X R
N

at Debugging.lambda$mains0 (Debugging.java:6)
at Debugging$$Lambdas$5/284720968.apply (Unknown Source)

X FIREE IR & ETE LambdaRiIAZUNHR . B T LambdaZi AU A #2477, Il gikes Hig>
EAHEE— 12T XMOFH, B4 TR lanbdasmains0, BHERIEHAEM, R
AT RERZE, Hi A& 24 Lambdagdiik X, XLl T — B S 1 [l

BRARME T T kg, 24 T AE B 3R Tk Wos AR08 H A 5 ik 74 I O . 2 iy
Lambdaz®ikHp-> p.getx () B W T EG | Hlreference Point : : get XA~ MET M 10tk
PRER .

points.stream() .map (Point::getX) .forEach (System.out: :println);
X—1TR®
Exception in thread "main" java.lang.NullPointerException o ?
at Debuggings$SLambdas$5/284720968.apply (Unknown Source)
at java.util.stream.ReferencePipeline$3S$1l.accept (ReferencePipeline
.java:193)

R, RIS VG R R — D2 A BRIk, IR A BRI PRI AT DIFER RS P R
. ken, R XA

import java.util.*;

public class Debugging{
public static void main(String[] args) {
List<Integer> numbers = Arrays.asList(l, 2, 3);
numbers.stream() .map (Debugging: :divideByZero) . forEach (System
.out::println);

}

public static int divideByZero (int n) {
return n / 0;
}
}

JrikdivideByzer of ERRERERH L IE AL /R T daivideByZero
IE # tth 4 1 B %

Exception in thread "main" java.lang.ArithmeticException: / by zero SREsch
at Debugging.divideByZero (Debugging.java:10) <+
at Debugging$$Lambda$1/999966131.apply (Unknown Source)
at java.util.stream.ReferencePipeline$3S$1.accept (ReferencePipeline
.java:193)

SRRTE, FRATHERRIER, ¥ M LambdagRik xRy BRI ER FTREAE MERE . X2 JavaZiiF
AR AT LA — N7 T
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842 EABREER

AR DR T K LA TR, NI ATWE? ARa] LME R m i 454, i1
forEach ¥ AR ERYZE R H k0 b 25 A5 e il s 2 H i sor

List<Integer> numbers = Arrays.asList (2, 3, 4, 5);

numbers.stream/()
.map(x -> x + 17)

filter(x -> x $ 2 == 0)
Llimit (3)
.forEach(System.out: :println) ;
XBACH AR AN F
20
22

AEfIE, — B forEach, BMMSWRIZIZTT . BRIEF 7 = AE A RBOhHS By FA T3
i Streamii /KL P OB EAE (Helllmap. filter. limit) FEARY%IH?

kTR E T i peek K i B FRIAHE, peek BT Z M EAETRNE N LRIRZ BT
H, BAPIT 1 3E . (HREMR EorEachIFFREZ BN INIZ T, MHRTE—1ITR Foeiidk
VEZJG, B RSB ENURBRK L R — A, [KI8-4 R | peek ER/ERIFE . T HIAYX
BACHSh, FRA1E Flpeeki T Streamifit /K £ A 22 AT A4 E 22 ) 4y v Tl (i -

List<Integer> result = 5@&5”%\5’%
numbers.stream () ?’_E/ﬁﬂ"]él Al
.peek (x -> System.out.println("from stream: " + x)) TRE
.map (x -> x + 17) i 4 map 3¢
.peek (x -> System.out.println("after map: " + X)) ERIER
filter(x -> x % == 0) .
: " . o Mg filter
.1]3-?6}.{()( -> System.out.println("after filter: + X)) Q—‘ﬁéﬂEZE,ﬂTE’\]
.1limit (3) alilgn
.peek (x -> System.out.println("after limit: " + x)) TENH
.collect (toList()); 4—‘ R L imi tiRE Y
B, MTHREN

I peek I peek I peek I peek

numbers ——— map i filter | limit %—»_

E8-4 i Hpeek®H Streamiii /K 42 Hh BRI A
it peekBAEIRATHES 21 T KRB E P — 2 A 45 5

from stream: 2
after map: 19
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from stream: 3
after map: 20
after filter: 20
after limit: 20
from stream: 4
after map: 21
from stream: 5
after map: 22
after filter: 22
after limit: 22

8.5 g

T R X EE R FE RN

O LambdaZe ik REHE A RS Ay AT 2R A R 5 1 .

Q MRS R T EA42E, R fLambdaZeihsU e ], (HJR B & E L
B 2250, SRk ehis, PSR R

O RLambdaibz AR, FHikn | AR s .

Q Rl Stream APTE AU A AL BE

O Lambda7e ik =4 B Tk il AT ) P B R 252 2 B B B A iR AR A U, LAY
Feansemesist . AbR i . WERERIE . SO, DT

Q AR T Lambdae k3, WIRIAE AT DASEAT B oc ik, (R % AR N i i T
LambdaZ A= 197 k09470 -

O Rk E 24 Lambdag& ik A4 213538 ik

O LambdaZ@ikzUa i EARERES ) W A2 15 0 & A

O et peek i ETE ST Stream it /K ZE AT, GBS P (B 48 & A i B H b, BAEEA
AT H,



FAINTT A

AERNE

Q fraBil gk

Q anfar DA —fafeas ity el APL
Q BRIAT7 LR AR K

Q F#HTRLI

B8 I, Javald P H: FURK A S L IR e 41 6 38— R 2. SEBE: F 2R Ao 1
H e SCRY R 7 R it — S0, B MR kR B SE i, (HE, —BREMBOTE TR
FOFHEE T, KT T, XA S BRI, ISE LR, IR SR EAEANE
PO BRGNS Z P, XSRS TS ROR Y 1 A TR T B, T lava 81
APHEIAFRYHE T BRI T ARN 207, XM R R A ) B g™ e, — M5~ w2 wi
JLE A M List 42 0 Eisort ik . R — N HA AL AE GHEAL M 4ED N 2 2 A9V,
1% Guavafil Apache CommonsiX i [UHELR IAEARTT 2B LB T Lisc NPT AT S, AR
sort AL HL .

1%, HSARADR, Java 8K T DI — RIS | AT —FgiipLi . Java 8Hh 4% 1 ELAE
A AR R A PR AL ST, SRR L A S A AT DA SE G AR . e,
Java SIUUFEFE N3 A0 ik, T, Java 85I A T — 8 0haE, MBaATr &, @i BATrik
PRAT LA e 2 FU s A BRIASC I . e mpidvt, 2 FRESR AL ik i HAR S . DRI, Sz L2
TS AR 2 5 VA B ARSI, s H SRR SE 3. X RBILI W] AR ik A
PR E . SERR L, B ERCIERE S T 2B WU AR T 48
TadListFE O PR sort, PMcollectiontZ O Hstream,

FIERPRATERNLiscE N sorc ik iETava ST 2, BIE LU

default void sort (Comparator<? super E> c){

Collections.sort (this, c¢);

}
T BRI Z AT AT de faul tBMIAT . i@, FRATREEHIE — D 2 EB A
X B sort HEEWA T collections. sort HiEATHEFEAE . A TXASH s ﬁﬂ‘]fﬂ
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FEN] L H sl M sore, XHFIERHC KA THET .

‘ ‘ sort B List &
List<Integer> numbers = Arrays.asList(3, 5, 1, 2, 6); CEIBRIA TS 35
numbers.sort (Comparator.naturalOrder () ) ;

ARz s, KB PR AR ARV, EER T, RATEA T
Comparator. naturalOrder 7k, ii;EéComparat oriZ O — N H TR S ik , B \l—~
ComparatorXf4, Ji& AARFIIH AP RITRITHEE ( RIbRER) R 7 X HE ).

FAEPIRERNCcollect ionF A st ream T LAY E L IR »

default Stream<E> stream() {
return StreamSupport.stream(spliterator (), false);

}

BMEZAMIILER REMHA T Z 7Bk HES, X Bstrean TET WA T
SteamSupport . stream 7 ¥R IR Bl — AN . R R E] st ream 2 Y FE R WA F sp1i-
terator FIEM T? ElEcollectionf# HH—MERIAT 2.

WEMA ) 3 Sz TR R GIMZRE TIE? J&, AR, BATA —SAR XA, FATEX
— P S E X ER I TS . (H BB, RN ABEF BRI B R 2 H AR
FUBRREERBTEW . IEMIRAUS mIr R, BIA RGBSR R T D37 U g
Java AP FERYZS PR A THE I, ANIEI9-1T7R .

Wik D A
SHAEF R
iﬁ%ﬁ%—[ S ik, MELehE
%5 [ ForhhE
A
A
ﬁﬁ%ﬁ&—[
gl

AT RO E LRI A, P
FI LR T AR B A 2 )

WA R
flA<2# 0 PRI SEER A

iﬁﬁ’ﬂ?‘i%{

—
[
I

ATk T RO RAVERIA G 8, XA
KB AAFEA A BAEAIREE

P9-1 [ FHEN T i
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M E Z, [ HEININEREZ RS RIS Z I — B30 kAR, SCBLX 24 13k
HAEW T E TR, $RAEHRI AR SE A REIE e 1 A2 1k o SRR 11 LR T A A DG Y 52
A e RS, X ATREAR AR, (HIE XA OO D o ARG | ABGATT L H Y -
EiEZEATLL A SR 1B — S ERA S

P, ARIREADIEN TS, XTI NAEMRINE & TEE, FOBIAT kb #%
HAE R AL T —F- P RT3, IRAEsf A& S e AR B, AL, EmMFATE
SO, BOATTE A TR Z ARG BE T —Fp S RTE B BLH], AT LR B R S s AR g £
T2k . BTN D AORERIN T k. NG, RIMEVRIFARZR R BT, dRErE b & )
JEOGERA ATV

BN EREO

BB E Ui AR T B4k 85 £ ( companion class ) #Javaid 2 % Aeg—AEX, THEEE
ST 5o SH AR %457 %k, tbde, Collections#t 24 Collection® £ 4944
Bk, BT HETETARLETED A, KRR P LB LREA T HAENLE, RT
AfeiX AT kAR BT N, A THRFEOESE, JEEIRRLHFE Tlava 42
Foggaz g,

AREMZFIT . B, ATSBRIR—EFIHr—APTEACK B, $RIF i 5] K 145 Fh
[, B AT RAT 2 2T, DASCENTTE XA T b el g DR AB B A TR R, 2
G, Bl s el B 2RI DT, WikTavalh 5P $ 2k e, RIS THE—1
AL — A2 4 R B AR R Z A BRI 0T, Javaf B g & anfal i e il B Y — SCHE (CBOBIME: )
I FLAY

9.1 B EIHR API

N TR A4—BAPLRA Z 5, B RYESE SR M, AR AR — i T)ava
SRR B O T UEIATT NS, FRATE IR IBRAR ). IRIGPET LS T —PResizable
2O, BT AR g ORISR AR Z vk, Hedn . setHeight., setWidth,
getHeight , getWidthlh M setabsolutesize, HAN, RIBHEML T ILAEIIMYZEL (out-of-box
implementation ), ANIEJTE . KT, TR PZEIER AT, IRI—LEH P i fiResizablefH
B TAAT A OB SE I, FE [

RAAPULNAZ )G, R ENE|Resizablef D T —LEIhfE, Hodn, dniihe ot
—/setRelativesizeliik, FIUMEZZELIAILARI I/ NHITIRRE, IR 25005 tEs
T AR EERIBEZ W . NResizablelE O llsetRelativeSize ik, B #Square
FlRectangleMSLHEAS 1o A, FAEIFIRALE R AREH RO LM TIRED AP, il
ME S A B HFK I T Resizabledf 1, A TZAUMT R XX AR AR T WE? EH A, /RIC




188 % 9% BNk

PR, WL T ResizabledZ H NI, XL REJavalE T 75 Z it Java API
TR YRR LEFRATA— DR SEG10], IRARHE S~ B KA 1 BRI R

9.1.1 #IERRZASHY API
ResizabledE O MR TRAL T X sy ik .

public interface Resizable extends Drawable{

int getwidth() ;

int getHeight () ;

void setWidth (int width) ;

void setHeight (int height) ;

void setAbsoluteSize (int width, int height);
}

P
PRI — AT RS B BT RS2 T ResizabledEd, Bl TEIlipseds:

public class Ellipse implements Resizable {

}
S T — M P4 FResizableBIR (1EEL1ipse ) HINHERK :

public class Game({
public static void main(String...args) {
List<Resizable> resizableShapes =
Arrays.asList (new Square(), new Rectangle(), new Ellipse()); <
Utils.paint (resizableShapes) ; N
} paint pes) ATUBEA D
} OHAVRTIE 3
public class Utils{
public static void paint (List<Resizable> 1) {

1.forEach(r -> { BARESMEREEN
r.setAbsoluteSize (42, 42); setAbsoluteSize
r.draw () ; FiE

)i

9.1.2 SEThE API

E LML HZ R, WIRER 2K, ZRIRE HirResizableMSEHE, iksquare.
Rectanglel/\l&ﬁﬁﬂﬂ"]ﬁﬁ’[ﬁ%ﬁﬁﬁi:ﬁsetRelativeSizejﬂj&o 7‘77{%/@&%%}?9@%:}{, %*\7;22%
TEHRRAPL, HARME-28T/R .

public interface Resizable {

int getwidth() ;

int getHeight () ;
void setWidth (int width) ;
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void setHeight (int height) ; & — BE APIE I
void setAbsoluteSize (int width, int height); T:A¥ﬁﬁ"l£“
void setRelativeSize(int wFactor, int hFactor) ; <+ I3 /
}
AhEhR A BIAPI B HRAPL
Resizable
Resizable
vi + void setRelativeSize(int, int)

4
h

\

‘ Utils

Ellipse I Utils

Ellipse

Game
Game

[&19-2 hHResizabledk HYSIMHFrkBGEAPL, FRR Side i T il 4552, KN
BKHMResizabletE N &AL T &l

BFREIRNER

XfResizablef HHHIFE T —RINIMAIM, B, HHMEZREIANSEIER
setRelativeSize TIEMSEIM, HEMPERIEMMELLipseiIF Rl & setRelativeSize
T AR DRI e =t ) R 50, XIS IR Fidnidizds, RMEA ST ik,
A KR SEIKIHAT LLstT. Ak, HIP e rdii sk, fEfbiucils . paint Jy i i
setRelativeSizeji%, W HpaintTikiEZ — 1 ResizableXfRINEIERSE, WRALHL
B—1EllipseXt%, st — 1 siritihix, B EIFARL M setRelativeSizeFEE:

Exception in thread "main" java.lang.AbstractMethodError:
lambdasinaction.chap9.Ellipse.setRelativeSize (II)V

H, SR P KB R RN (4R 1ipsedt ), Moei®l T i A i s ik

lambdasinaction/chap9/Ellipse.java:6: error: Ellipse is not abstract and does
not override abstract method setRelativeSize(int,int) in Resizable

e, HUBTE A AT APIE SEUR M A A ERE e A 20 A APIRYEE, HLAnE Ty
KAt Java Collection AP, %5 PRI, 49K, A HALTr :URERE SR APIRY i, {H
SRR IR AR, LEn, ARTTRLRURIY APTEHEA 6] i A AT RAS [ o 2471 RRAS FUEI AR
ESIEARF B SR A, BN o o, X T URVE SRRSO B HE AR 2R .
W, PR AT — A B P RRAS , TX 28 RINAERYTHAE , KA P B3 A
IFE], PR A7 3R 5 A AR SRR 2 T .
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RO BRI IR R B T R B SR BT O O M G I IR P 11, TR
it R ARG RS, 3 DR D S BRI 1 S B 2% F Sh AR 7R — - BRIA Y ik S5

AREIZERIPFRAR M : ], RRBIERITA

T P stJavaft B 09 %o KAR T A R EFE R eg ot , 52 —SHHAH R, B
B A, DR REATHM RS, "R BEMAR, w0 Rm# i kA R ENER,
R ARFEFNEDG LTI R ERIFRE, THRARER R EMOFRAETHZNG, T
B EATERAANBIX A5 AR

ZHE R B SR TR ILA 0 SR HAT U AAE R 4k (L REINIE . SR A RRAT)
FoiB 47, Wde, AEORM—ATG R HBBOEE, IFFTXT, wRHFme 5 ER
AR, BTN F ETAMEIET, RARIAEER,

B, BRARAEN R AR TIANTNZG, TR GRS %t e,
o)A R HT 6 T R LR AR S s, B ARG RATTEA R FING Tk, PTied
T 3R F) 28 2 2 5

RE, BEATANREREATEERAZ)G, BEFEZRAHGMANRTIRAEGLER,
dm, AR T kA R HAT A S, BAIR G kRS T APORAR (R
BHEDEEAPERELZT ),

9.2 HLABIAFGIE

LRI, RAEL T T e Z AP IN 2%, XTEAARAD SE B0 23 i 22 K
1% o BT R Java 8T S | AR —ANBREE, A BRRBAE UL LA 1 NEAPL, BU7E, #2004
T RBE A SIS ] ORI, R4, ok BLRSCIX Be kW7 SEbs b, Bk
e BT IR SRS AE 4 R —30 43 f SEERR AR (I A 22 BN SEEE ), T3 i SE it

B2, FATZ AT HER IR R BN 7 i We 7 HS AR R T 5, BRI L de faul efB IR AT,
FGZE A B A I — R S R Hedn, JRAT MG T X RSB TR e L — 124 h
SizedW4Z M, TEHHE L — MR Tdisize, UK—TERIAT L isEmpty :

public interface Sized {
int size();
default boolean isEmpty () { <+
return size() == 0; ‘ngAH,f
}
}

AR — B T 51 zeadk FNSAR 2 A Sh AR sEmpty YSEEL. PRI, T $R00E T BRIASE
LA AT AN PR A Y o

(D & MWhttps://blogs.oracle.com/darcy/entry/kinds_of compatibility.



9.2 MEIKINT & 191

BAE, FRATWIE— T SR EF, ABA-Javalll EI S EFRAIERR T . BAACkUL, T DIk
B G AP (R FNZ R P AR T ZE U158 T Resizableiy3E ), AT LA AR
AT, HEfiisetrelativesizeERINSLHL .

default void setRelativeSize(int wFactor, int hFactor) {

setAbsoluteSize (getWidth() / wFactor, getHeight () / hFactor);
}

FH T4 LA AT AR AR SR vk, R X AT Javall 7R BRI RE RS S8 T 2 4hK 2
QRSB T RIRER T, X2 R A AT 2 E0L7 BOA T A S e s e oA 40
LK | Java 8L Z8E T — SR AL A B S [l FEAAIINES, FRATSTES.ST ik T
e

RATREC 2453, BNk EJava 8IAPIT A K i ] T AR DA A HA T —=
R EM I Ccollect ionfE A M stream Tl BRIATJT ¥ o ListiZE W sort Tt EBIATT
B HE3mAFANIR L HEEF O, lillpredicate, Functionld Mcomparatort 5] AT HH)
PRINF I, Hlllpredicate. andi{# Function.andThen (14, PRECECHEO REE&—MM%
T, B TTEER RIS T ),

Java 8RR A FnHh & O

ML IF R Ao Z B R A M L% CANRARE QA IE T ki L7 ikike
KL ?

B, —AEARUR—AMEELE, RRZAETAEAE AT,

HAR, AWHMEETABLECOLEE (FR) RAE—ANBRAKRES, MEEDREREEA E6 T
T4,

TR SR BRI TR ARO[ 24— T D469, 1H IR L

MIE.1: removeIf

EARN I, BEAREJavaid 3 AP — A i T A #RKE] T X FremoveIf kiR %
HR, R AArrayList. TreeSet. LinkedList VAR A A KM R InremoveI £ .
removelfJy ik 89 2h 4k A MR i XL IR F T A L FE . RIESZRI R A ik, £
4. Collection API#) 5z 42 42

%% . #tCollection APIBUIRE R K 697 XA A7 AR Aderemovel £49 K I A 45 4]
F|Collection API#) A~ AR K WP, A23X APk 52 B2 A Java R g 4L 3 38 ke 75 X7
tRsmitvl | P CollectionEHRFEINT — A % Hjava.util.Collection®4E, K4F
T, RABMTALERXBZRMm—ANTF kT 28 RREZFIT, RAT EZA—FRBRAFRETG
KT AR EI F ik, XA FEICollction® A £ ( &L3EH R F B Collection API#Y
APy L) #aeiE AremoveIl 09N EI, removel FHIRAEIN 4T (€ LRzt A Java 8
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Collection API# £ 3L ), €& Collectionts: 2§ —ANBKIAT ik
default boolean removeIf (Predicate<? super E> filter) {
boolean removed = false;
Iterator<E> each = iterator();
while (each.hasNext ()) {
if(filter.test (each.next ())) {
each.remove () ;
removed = true;
}
}

return removed;

9.3 BUAFEAMEREN

BUAEVREZE T 1 BRIk B LI 17 s R pR T o BR T IXAIIBI, Ay HoA s 5
WREA X BRRED? AR, RrT DI A Cpose D, IR HEREERIA T . X —Tivh, &
SN A EHIBIATIE PR 0] . T 7 R AT A 89 % 4k,

9.3.1 WkFGE

PRAR T BEARLA BT R, 280 T2, A A2 B — e 5 VR SR . FRATTA
TteratoriZ I NHIKUL, TteratoriZE X T hasNext | next, E X T remove i £, Java 8
ZHi, MTHPEEASERZTE, remove HEH 2N, B, M InteratorEHMAE
W H 2 A renove JFIEUE — 2 HUSCEL, X LR IR 22 JC R AL IR AR AD

KRBT IEZIG , IRAT L A (8 77 g e — BRI R 523, XA SRS T 7E
C RSP A SR it — A~ e, Ell, fEJava 8, IteratorfEMAFL Nremove FEEHRELT
— BN, AR R

interface Iterator<T> {

boolean hasNext () ;
T next ();
default void remove() {
throw new UnsupportedOperationException();

}
}

XA, AT A T A RS oSBT teratordk MR — N RAA T 2 H
Wl — A=W removeIIE T, POAEBECEA —MHEOIARI S

9.3.2 1TAHBZH4%

BT AL Z AR R A S LA—Fh U R 7 XA LS, BT A 89 % kK e —Fhik
KA E S EE ST, WE9-3F7R .
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T - g+l T iie#l

I - i

-

1
CC - e
1 N - g2
T - il D e
(A~ AT FEM LA Rk
AEI%A TS

El9-3  BALkIRFNZ Ak AR Y LA

Javal)28 HEdk K s —1 28, (HIR— A 2RnT LISl 242 01 B A R A 5, R & Java API
FiXfarrayListZRAYE X :

public class ArrayList<E> extends AbstractList<E> <— YRFEME——PA
implements List<E>, RandomAccess, Cloneable,
Serializable, Iterable<E>, Collection<E> { <
} BRI T MEO

1. KB B YRR

XA FHarrayList PR T —2, LI TRMED . Hitarraynist SEPRig-EN2Em
M EEETF £, 9JE: AbstractList. List. RandomAccess. Cloneable, Serializable.
Tterablefllcollection, FTLA, FEHERVRE L, FRAVEBA TRBMPY 240K,

1 T Java 8HHE DT 5 AT LA & 523, 2] DU 0 v kR e A TR9AT 0 (DS B AXAS ),
LA AT, BREUWTIE R HIXFIEE T AR TRATIRSS o Prard O B AS St i s vk
REAS B VRTE A A 5L b R R AR B S U S A T LG

2. FIRIER A AR O

RB AR 2R ARIEAE RN I E X2 BAA AR BIEAR . A BRI, H
JE AT EAT ERL T RE A AT EREIRFE AR ), (HRR AT E IR N XFMELL T, IRE AR
AR AT fig bt F A 2

PRAT LLE L — DBl i RotatabledE 1, LTI A4 4 )5 1 setRotat ionAngle I
getRotationaAngle, UTF i/~
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public interface Rotatable { retateBy
void setRotationAngle (int anglelInDegrees) ; FiEHN—1
int getRotationAngle(); BRIASCIY
default void rotateBy (int angleInDegrees) { <+—!
setRotationAngle ( (getRotationAngle () + angle) % 360);

}
}

XN Ty A BB A SEARL, I DA 7 o R S S I 5 i SUAFHESR B

MAE, SEF T Rotatable A R Bt fiisetRotationAnglefllgetRotationaAngle
B, (H SRR EATh 2 RIAR AR R rot ateBy IUERINSE L,

25U, PRA]LLE L Z iR B W OMoveablefResizable, BT TAMLE T BRINSEH,
THHEMoveableMAUHE

public interface Moveable ({
int getX();
int getY();
void setX(int x);
void setY(int vy);

default void moveHorizontally (int distance) {
setX (getX() + distance);
}

default void moveVertically (int distance) {
setY(getY () + distance);
}
}

Tl EResizable I CHG .

public interface Resizable {
int getwidth();
int getHeight () ;
void setWidth (int width) ;
void setHeight (int height) ;
void setAbsoluteSize (int width, int height);

default void setRelativeSize(int wFactor, int hFactor) {
setAbsoluteSize (getWidth() / wFactor, getHeight () / hFactor);

}
}

3. LHEREO

A A XS O, VREER] LU R AI AR R SRS i, Monster ] LSS,
JIE % FIAR T

public class Monster implements Rotatable, Moveable, Resizable {

- G BEA W AR RN
0, BEFRESRABASE

MonsterZ4r HahdkKRotatable , MoveableflResizabledE O HEIA T . XA,



9.3 BIAF HAE AR 195

MonsterZ£7K | rotateBy. moveHorizontally. moveVerticallyflsetRelativeSizeH
SCE.
PRIAE AT DL R A R 3

B R S I EMonster A4
= = e S
Monster m = new Monster () ; <+ Ry B BRERBIAMDSE
m.rotateBy (180) ; P — 38 F E Rotatable &
m.movevertically (10); 18 Fl A Moveable H 4 7 T YA MK H rotateBy
K Hmovevertically

REARBAETR E S I 0 —AN 2, R fesy, (HJEARe4a, Hiniisun, XAHTG
L HIRENEACHS, RAT LI T X RS FMoveablefliRotatabledZE A ERINSZHL . E9-4 21X —
Y UMLE % .

public class Sun implements Moveable, Rotatable { EEALEMRA
< ZEHIEY, BEXFE
} SMBIATTE
Rotatable ‘ ’ Moveable ‘ ‘ Resizable
T~ o el
| Sun l ‘ Monster

Kl9-4  ZFiT NINA G

G AR 837 XA A AR A FH BRI S B R SURRTBA A 422 iR A 55 — NI Ab o (B AR T B8k
moveVertical lyfYSCEl, LB EIMIETT. R LIfEMoveabl e I N HAEE M T IS,
B SRR LT AO2E 2 A shAbRopr OARAS (X FEFRATTBGSE I P 90 R 8 L A SR 328t ),

KT AR— LR IR M S

AR BIER AR — K BRI R ARG T, ede, K—AMA 10047 =&
FROORIITURKRANTEE, AAZLELIIANRLRG T L, T AT M ARE
HRHB XA BB, PR — A kB ig £ R R TS ABRAMZEG Tk, Xk A
LW EERNZAA L EE A ERFR A final £ A, F A Ffinal 69K RAEAR L e £ 4%
R, BERRAXFGREAEX, TSR GEART L, 2, ANNIESEA A finaldhk
HAHARRGRE, e, stringEW F R Hfinal, BAHRMNRA DA AINZA GO
HEe A TR

XAPGREHFLE R TN IAG FEe, @R e, REKFRALGES,
B A AR T VA R AR E F0 I,
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WA HTE A, IREZ T T BT A2 M KB TR Al T aEide A —2eiERk .
SRR RN S TN, SN AR I SR T R RBRIA T IR 4, XN R AT
LNEOL? R —AT7 7 X SR, FA T TR — 1 Tihe .

9.4 FRIRPIERIFLN

FATRE Javaiti 5 P — DR BBMOR— A0, (HRE—DRATRISSZ ME D o BEE RIS
L EJava 8 PG, A AREHBL—2RAOK T 27 LM N M A FIRE Y R85 44 o IXFh
MO, SRR — R0y 7ESEPRIOLH, BOkRpy T RE D K, (B —HR A
XFERPIROL , IAEA — RN 2 2 B AT 2R 2 e AL B S nh e . X —T5rp, FRAl T/ 40
JavaZfi ik 4 AN A R R A o . RATIKIE IR B oRpARS T, WF—4hellolr it
BT RY” XEER RIS, FER, 3 PRABIT EE T UIIRS MR, JFAFRRX
Lol S AR S PRI R e 2 2 R A

public interface A {
default void hello() {
System.out.println("Hello from A");
}
}
public interface B extends A {
default void hello() {
System.out.println("Hello from B");
}
}
public class C implements B, A {
public static void main(String... args) {

new C().hello(); IO BBITHM
HEftAa?

}
}

BEAl, PRATRER SO CH+iF 5 h 35 24 RS AROR IR B Fr 1, 2B AkK ) v — 2[Ry
AR T BA IR A RPN BIRIZE R — D SEEE 7 Java SULERHE 1A DRI AN ) R
BTSRRI R R A

9.4.1 RO =M N

TR — DA HIARIF Y R 2 N7 CHEIn s —2REdE 1) dlok 15k, i =2
FU AT LABES T H 8T

(D) BRI gtk o SR AL B ARG 7 12 RS 2 s TR B R BRI D7 i 1
.

(2) ARTCEMAE S — S A TR, IS AFH ORI & RS A AE N, Lotk
P R BRI BOAT R 0, RIERBAK T A, AR AR AT EAA,

() fa, WNAGLRICIEHT, AR T 25 0 RS o . O s AR T R Y T i
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It CHB I TR — BRI T ik A S B
FAVRIUE, XECLRART ERIE R 0! 3R — ' F/ LT

9.4.2 EIFRMT HREMFIIERING ZEO

AT — FAIE A0, XA e RSEBE i M MARE D, WX % H
P XHRE LT 45 HhellofIBkiANT k. J351, BIKF A, K9-5/EX 5 TUMLIA

A
+ void hello() \ ; ]

+ void hello()

K9-5 AR BARRBR T LS T, HAL eSO

a2 d A I A — A nel 1o EE g7 #2 BRBLINI(2), BOZEPEp s Bt T Fc FUARSE B AY
BN D . B AT BAK, FrINiZiEHFBMhel 107k FTLA, BIFSFTEN4IH “Hello
from B”,

MAE, FATERWMHRCE T I (NE9-6FR ) ik Hp, SR AN :
public class D implements A{ }
public class C extends D implements B, A {
public static void main(String... args) { %fﬂwiﬁﬂj
new C().hello(); R A?
}

4 D
A o \

+ void hello() [T~_] -

+ void hello()

Kl9-6  AlR—A2E, SCBUMANE DRSO

KPR (1), KPR R EA B R, DIFRE T ihellotE, MRTIIT
Mo, FrLUE A 7RO ARERIA T 2. BN Q) BEan SRl A BeA XTI A 53, IR sk
BRI T B RSB R A 5 3. IR, ZRIRas e D AR T BAYhe 1 10 57 Z I
e, BTBEINER, FrLIRERFSERITES R H “Hello from B” . ARAT LI4RZE24i 0 559.2, %
FE— AR I BRI %) B
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MIE9.2: ZEITIX LEF T AN

BAVEZA M PR T A6 T, E—WARRETDIAZRRELZT Mz ¥
gk R hellod ko RIAAILE G h &2 H 47

public class D implements A{

void hello () {
System.out.println("Hello from D");

}
}

public class C extends D implements B, A {
public static void main(String... args) {
new C().hello();
}
}

B% i TAREAN (1), P # A 6G 7 ik B 23 69 R8P AR B2 4T ¥ i i “Hello
fromD”,
EE, D EPT
public abstract class D implements A {
public abstract void hello() ;
}
XHHLERZ, RREEZME, Tt s C2 5 T RIAG RN FI, ciBA LML

B @thellos %,

9.4.3 M0 B I BRI X

FIHATRIE, VRFE B0 IX L 5] R RE a8 N RTPI AW e, LEFRATE I —20, ks
ARG ARA (ANE9-THR ):
public interface A {

void hello() {
System.out.println("Hello from A");

}
}

public interface B {
void hello() {
System.out.println("Hello from B");

}
}

public class C implements B, A { }

AR (2) S8 TCIE AT HIWT T, PRA AGR22s 4 AR B A TR — 42 1 ) SE B fin LA, TR
MREAZ . A HBEE O W hel Lo IEARARBYEI , Frlk, JavaduifdmiX B g o i —1~
Imideilie, R Jeik B —A s 8G9 « “Error: class C inherits unrelated defaults forhello ()
from types B and A.”
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A
+ void hello() [™-__
C
B e
+ void hello()

P19-7 [l SR AT AR TR e i W G 4~ 11

SRR

FRPRAXFPPIAN FTRER A RO IEZ M AP aE, WA K275 AR B b ee /R A BB fEch
07, A TIREIRXASHEY, AT RS ihellodrik, TEERYITEMARN S H
WA RN L. Java 85I AT —FBi IEER . super .m (...) , HHIEARAZEIHHn
T ERACHE 1 o 25kl , AR A B el Hsk A TerYBA T, B RiA ]y =UE Rl an
TR

public class C implements B, A {

void hello () { . [N ——
B.super.hello(); ¢—Eﬁﬂﬁ&ﬂm§u

} Beh 5
}

IRATREFE B3, KIE—MAASE I I A m 6l

MIE9.3: L2 —HNERHER
MR F, FAVEZIE T aFeB B4 T HF =

public interface A{
default Number getNumber () {
return 10;
}
}
public interface B{
default Integer getNumber () {
return 42;
}
}

S 3
EX YR
public class C implements B, A {
public static void main(String... args) {

System.out.println(new C().getNumber ()) ;
}

AP 2 ATEP i B AT A %07

iX
BE: ECRFFIBARABRRA— AN Ew LK, Xsh A RCRFBIA T RE,

—
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9.4.4 ZFERz4kAK o)
WENTEERIA—F 5, BANECH L R NSk IR .

public interface A{
default void hello(){
System.out.println("Hello from A");
}
}

public interface B extends A { }

public interface C extends A { }

ublic class D implements B, C {
. . e . . T5 7 4T ED 46 i)
public static void main(String... args) { B2 HL42
new D().hello(); o RIS

}
}

19-8 LAUMLIE ) 5 2CHA 1 B AR AR 1 75t o XA IRleging “SSIE I, (R 2R A4k K
KRARETCIRGEETE . XFMELL T o i BOA T B4k K A A2y U H BRYBRIATT L,
IR A CHRERIAT ik SEbn B A — NIk A W] LA . HA AWl T — B0k T
AETURDIYACHE T, AU 2TENH “Hello from A7

A

+ void hello() \

K9-8 ZEIE IR

WTE, WATERS—FER, R digAt T — BN hel 10774, I HREZE 4 B
PRI 2, X R AT ATEILE? MRAEALIN(2), dmifas b he ettt 1T BRSCBRY
BRI . T BICARIEAR, B Ay e Benrh B ROERIA T . R B AICHRE A
Al PRECE A4 P W] T hellodi ik, B HBPZE, IEWNFRNTZ AT 4100, IRA 2 s e il
FAMRAN Tk

I £ 4], AnERARTECHE D I I — MR i he 1 1o 5 B GRS I & — BRI TTE ),
RRAAT ATEOLE? PRA] RERARRIIE A 2

public interface C extends A {

void hello();
}

BXASHAS IR cHE 1 RIS 5 ihe 1 Lo He 4% H A4l R TI DR A he 1 107 LA B m pOL e 2k,
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RcE T EAR . Pk, ZEDIAERR S N he 1 1o A AN TG, A WZAR P i St

C++IE S FHVZER )R

CHiZ T PHENFIMEL T %, 44, CHAKRLY S 9K, ZIAFEALT, R %D
kKT EBfmkc, mEBRECIARYUAK A EA, EDEIR A4 P 09 ZBA F A Zag 8l A,
REBMHERT, BERAATH T ELRERFY . TGk Rkl Teigw, ZARA Tcim,
sk, REFRE, HIOMEEBHRR X ZRAAECH 8 AP R d R,

BAEARRORC 28 T i 1, AR — A2 AR5 00 TR R Y pR A 2 bR F 24420, ik
P PIBLTIL A Y AT . AR TGS T X = 25 rE St RE f e i AT vl B vh o
Q B/, KesCkp RSN, HAR s T BRI %
Q WS — TR, kg4 OBA X, AR A B4R (s EAR ST A B T 74 1Y
B,
O e, WERMPSAKIBTCAR R, VRt HBETE/RI P B S B vk, B aCbds e AR
B2l PR —AN 42 TR i i

9.5 I

R A T AR IR R B SRS

Q Java 8 {4 1L R] LLE i BRI T I IS 7 ik S O ik ARG S8

Q BRIA LRI L IO defaul tfEM, ik S 5 M Al F]

Q 1) A A 3 LI SO AR IR 1

Q BRATT LR BLRE S B R R BT LUS IR 1Y 7 2 ZEAPL

Q BIATT T LU TR nl 7 ik AT o I 22 4R K

Q FA T INEM R T— 2N A TP koK 1A 4 R R B 44 1 7 2 80 vh o

Q JealiH AR A Ik e g TARMTEGA T ik . QSR AT — A JCE MR de i 2E, IR
VR[] pRI K 44 107 1 S A B B RIR AN L B 5k

Q PIABOAT AR RRE BRI, VR EAEE P B R%07 5, W R A R4 1 rp g
HERIERINTT I




FHoptionalBl{Xnull

AERE

Q nul15IH5I MRS, IR 2Bk fnu115]

Q Mnull®optional: LinullZt4nh=E S IRAGEHR Y
O ikoptional BIEEM: KB FXnul 1 it

O EHopt ional H AT REE LAY 771k

Q XJ AT BB E ) S

TNRARNE HJavafe) 7 it B £ i Nul1PointerException, IHHER T, WRX EBWRET
B RE, TEARSZE T ARR A, XA, RATEEEZ D, EERMEREZ AT
M ZIEZEE 1 . A TESEARTT BE A X R AR . 2 TeREm], Foak, XHET—{7Javafs
FRKUL, TTIEEVIHFERHAN, BRALILMF LR, NullPointerExcept ion#f bt
tE, PRI TCRE N T, BRI TR 1 AN AT AR A R nu 1 15 | TR
HAE S AT AR . X AR P B A R AR AL, AR, XATRETF AR SE R 4
PRECAE,  SURFRATHRRAS B A —Fh i UL .

19654, He[El—1 44 A Tony Hoare )i HLF 2= K AETTALGOL Wik B H Tnul15H
AR o ALGOL W8 — 4 7EME B /MACic SRR ALTE & 2 — . HoarelEffnul 151 I 7L, “ R
SRR AN B SRR AR R 2 57 . AR BT R R il i Y A Sh AL
B PR BT S | A M 7 ER R L X A0, A 2 Anu 1 15| HFFANGRT, A A X
H O ATFERE” BB A S )70 ARZAES , (TR A & 8 2o X PUE MR 1A,
el NEE T ERKIR”, RITCAH/ 2 e ki G R—F B R 5Bkt 7
W, FIWTE PSS AR, B AR AR TR I E— DAL, — 21685,
B EE —A E AR AN lPointerExceptionjEf‘rT%’o

SeBr b, Hoare X Beif Al Al 1k 25 A8 A Iy BB = 5 I A sh i . i
HEH B R ZHIRBRFEITES ", fhJava, AR TRBERET R, HEREN TS

O AEAZ WL g 2 ISR Y R EUE S, bl Haskell, ML; sXEEF AT KRB IE LA,
FoVr L B BCE 2 A, BT ST AR AR R E ( Heinul 1) R AR E L ISHY Y25 A ( type-by-type
basis ) H1,
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BT R, SR Hoare ™ ZBRAIAREE, (AU PN AR S BRI A 57
AT AR AT, BEBHInu 1l VEA T AR R

10.1  WRfEIATRKHIEER
RBARTT ZALBE T XA IR EXS 5, X e— AR E IR ERE A P,
RAZFEE10-1 Person/Car/InsurancelflE{EHA

public class Person {
private Car car;
public Car getCar() { return car; }

}

public class Car {
private Insurance insurance;
public Insurance getInsurance() { return insurance; }

}

public class Insurance {
private String name;
public String getName () { return name; }

}
A2, T T B AR A7 G A 14 TR R 2

public String getCarInsuranceName (Person person) {

return person.getCar () .getInsurance () .getName () ;
}

BB ERAG I, HRMSAETRPIRZANEA 4, U Hgetcar TERE R
EREYE? FESEERH, — P b BE DA R R Bl — a1 15, FORZERER, B EA
%, M TR, XgetnsuranceIAMAESRFInul 15 insurance, X&FEEEITHH
#/I\NullPointerException,?@E*%F?E@@??O{Eﬁﬁx%%%&ﬁﬂ%ﬁ@E‘Jpersonfﬁﬂ\jnull
ZERE? Wget InsuranceliR FHEM Enull, F5R N SER?

10.1.1 KB HEREER L NullPointerException

TERERC BERE X AT B NullPointerExcept ionM8? @, VRATIYEFFZEAIHL TS
Jinul 1AGKE A (Tt A B A =R A L 2 e A KRR ZE R s ks AAS ), I By 77 =X
LA AR, T XA 23R T AR T ik fenul 1 Point erExcept 1 on 8 — IR %1,
RIBEBEHE10-2 null-LZEWE—Fhzal. WERSE

public String getCarInsuranceName (Person person) {

if (person != null) { <+
Car car = person.getCar(); T null s T ERL 110
e (car b= nudd) o Pt ERI R RS ER S
Insurance insurance = car.getInsurance();
if (insurance != null) { <+—

return insurance.getName () ;
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}
}
}
return "Unknown";

}

XATIEERG I — AL R — Rl VKA, AR 6 L A4 faf— 13 g )i A o
{EAnull, EStRE—AMES “Unknown” HF4TH o ME—RIBISNERIE A RIRIZ T, TRATE
e TR A, R, POV —R AR EA NS T R T, h T RER S
SUSEIAIR, B TR A, (XA R AR i JavaZ 2 T

FATRAUTE B 10-2b/8 ) “TREFEE”, PR E AR E MR, BRI ZE—
AR nul 1, ERFT EE AN — e R B R L £k, I TR A B R R TR,
XA AR B Y TR, [RIREANEE A A AT A, ARV R S — Oy
o PHPACHSE A, AT S — Al A [ ) 75 2k G R )

REDEL10-3 null-Z2HE —Fel: J2aR e
public String getCarInsuranceName (Person person) {

if (person == null) { q—ﬁﬁ\nullﬁzﬁﬁﬂ
return "Unknown";

. STRIFTHIR L =

Car car = person.getCar();

if (car == null) { <+

} return "Unknown"; § M null B B 5
SIRIFTRYIR =

Insurance insurance = car.getInsurance();

if (insurance == null) { <+—
return "Unknown";

}

return insurance.getName () ;

}

SR arh, URECE B R Z R VT 4 e AT SR T — RS [E] R S ms : BRR R nul 1
Atg, HRIR Il —DFAFERE E “Unknown” . SR, XA SEmdERA, IAEXANIEA T U4~
BOAARF AR o, (AR R S i B . R, RAEnul IATIR MR BRINE, RI4F
B “Unknown” 7E =R HE G HI—— B IPF S EHRIHERA /N 258K, IRVTRESS T,
FATAT LA E A MRS — A 1 b 0 7 2k s ) R

P, RN S AR ROk A T AT BE nul 1Y @ ML B
Wik —F 2R, RS TR Fnul DR IR AR A A B R R R Y o AR B IUHE R T
ORI P AR e (B AR

10.1.2 null H3E9FhFH B

LEFRATT & W —F 2 B LA TR0, fETavafe FF T & Pl Hinul 12 R BE I SE PR
A L BORRR R
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QO ERFRZ .
NullPointerExceptiondE H FijJavafe 7 & Hhi ML Y S5

Q B IRAIIEZK .
BRI T F B R I Mnul LG, fCR A AT e MR A T

Q EHSRZIE XK.
null A S BAEMIE S, JUHE, BAGRMRTERSEANE F h DL — MR i 7 200
B A R A

Q EWIR T Javaly {2,
Java— IS LERR P DU IR EITR S A0FFEAE, ME—RUBISNZE : nulldest,

Q EffJavalBEB ARG FFF TAH T
nul IIFANE TARAZEAL, XA T T IR AT 25 TR AR 5, X 2% 3k n) i,
Ji PR 2 ik AR R AL 1 B R GE R B 53— BN, AR TR A D nul 18 B R Y
o (E )P ) e IS

N TR RIS A R TR 58, FRAT TR A B A A S T RLE TR

10.1.3 EHEMIES®H null 9B KM

AR M BLAIE S, L AiGroovy, i 5| A %4 FAu4E4F ( Safe Navigation Operator, Fp
102 A LUy a G hnul 1A &, b T B © 2 A TAERY , 1EFR B A T X BtGroovy
A, E DI RE AR P A 8 GRS P PRS2 R 24 9K «

def carInsuranceName = person?.car?.insurance?.name

X B AR A K VST . personXT AT REW A car X4, AR K B — P null %G
Person¥ G Mcari| A, XTRXMATEEMEEAL. M, cartBHERA insurance, GroovylJ%&
S PR ERT REAS R e AR Vi X EE AT Al 15| AV AR Bl i Nul 1 PointerException, 7F
PSS T A AR S nu L LR nu L 15 VR B TR T &, RIA—4null,

X Flava THTTIEH S @G — N RUINIIRE, Afak &7 T . AHEN A, K
ITAE Java i BL T2 I A K5 50 0 A5 1 B — Fh &2 & AR BAE SR . LT BT 19 Java B2 3 B4 Al %)
NullPointerExcept ionff (5 — s gt iR in—4~1 c18a), e 2 AL & 2 pik s
ERERE Anull, P A, AR AR B R el i, 2222 R 2% AR A Bk Bl
H AR BB X FIR O T IR N IZR [Fl— P nul 1, ASARESI B FE oI ) 5
SURBTIT TS 1 )8, A5 T Uiz I B R A e &2 S in PRI e, i fRAR vl REsL 2 R A2 W
A A B AN AN o WA BARR 7 R8s Fe ey, FOR7EE B KA, i
Groovyfnul 1% & ff 5 | A ERF B S UE— Aok a4, LRI L2 U U . /R
SIRICOX R A A, AR R e s AR TR AR

TR HGIE Tt Haskell, Scala, IR 75— BEALFRIX AN AT, Haskell P 757
Tg/l\Maybeg"&cﬂ , TZZIKEEJZI%XTJ'opt ionalfgﬂgfﬁ%o Maybe%ﬂﬂﬁﬁ%ﬂﬂ%?&%é’éﬂ%ﬁ,
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W] LU A AR AR T IR A nul 15 AL . Scalafi ZELI A EHEEZEHE , 44 FMoption[T],
ERERT LA &R TR AR e, WA DI iz i, FRAITESE ISR SRR AR, Bl
FHXApZEAY, AR A Hopt ionZE M availableffff, K& EMAME, MixXH
SRR “nullfif”,

W1, RAVRITA L 1, WA XSRS AR R . IRATRESSBERR: TS ATava 84 it
TAF2mge 7 W, SZBR FJava 8N “optionalfB” MIMEEFRWER T RE, 5IAT —1T4 N
java.util.Optional<T>[HTHIZE . X —3 L, FoA T2 /R A Fp X0 T BE SR A (B A%,
AN B nu 1 LIR(E 25728 8 i R AP Ad . ATIE 2 M nul1$optional IERS, VRFF 2
FER SR AT EAR AR R i Fopt ional fl. fefm, FATSAAH ot ional 2R {EA L)
RE, TR LA SEBR A8, S anfal A 25 b fiff P SERe bk e 26 AR 2 s AT BT T 4 Y APT——
HP AR B RS R 2 2 B BE HIE B R R 2 — 1 optiona l FUfH,

10.2 oOptional ZEA|’]

TeBlHaskellfiscalal R, Java 8T A T —PHi 2 5ava.util . Optional<T>, iX
B Eoptional (A, 2 HIDRUL, AT EWE, WARIRME — D AT 5eA t AT g
WHE, IBarersonENF I car B RN 1% B A car, HMBE AEA FErHEnu1 15 FIRE
B, MUENIZIZR E 10-VIBFE HH2KH A I A opt ional<car>Zifl,

Optional<Car> Optional<Car>
Car
—/~Car )
%guﬁglﬁ —AZEopt ional X4
=+

K10-1 ffifloptional & X cark

AFHAFERT, OptionalZS BN M B4 AR ANAFEAERT, SR M S A — A 257
Bjoptional ¥4, Hikoptional .empty ()iRIAl, Optional.empty () I E— ST
ik, BEiRIloptional RAYREE R —SH, VRATREIAABERK, nullg|HIFloptional .empty ()
A AR X SIS ? iE S, ARAT DR E TS E—RIF L, (B SEhrr ez r 253k 5
Ko RS — A null, —& &Ml &k NullpointerException, A it fff f
Optional.empty () BL5ERKE L, ElEoptionalSM—MHARNS, LR EERGERM, JE
HAH. RTX—, BRI STEHN A,

ffiopt ional fiAEnul 1 —AIEF EEN L FRTE XX G0, H—0FF, 3847
FE75 AR A A R optional<car>ZE R, TIAECcardSM, Xalm R IR T X
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BRSO AV . SIS, i flcariX fERZERL, TRBR S REIR(E Anull, XK
VRS ZOMAL R LE AR S BEARASR A L 55 BB A B, FIRT— P nul LER R T2 AT

A0 b TR B, ARERTE T LA Fopt 1 ona 1 28X IE B 10-1 H 5] (AR E A T E A
ZERAE

RIEFEHE10-4 [fiffHoptional B E X Person/Car/Insurancell SR A

public class Person { AFIREB L, WA RE%
private Optional<Car> car; BE, BEEXNFE
public Optional<Car> getCar () { return car; } B Noptional
} s=
ZER[REHIT TIRIG, AT
PN ‘A Y Yy A
public class Car { EE/%E:}%E"L’ ﬁﬁl_/’ugﬂl
private Optional<Insurance> insurance; FRAHAAoptional
public Optional<Insurance> getInsurance() { return insurance; }
}
publlc.clisssinéurance { | R AT
rivate ring name; <+— -~
b g | ZEEZF

public String getName() { return name; }

}

K Blopt i onal & U] F & R E1E LT IE . AR Hpersons | A Eoptional<Cars,
ﬁ'ﬁcar%lﬁHEQI%Optional<Insurance>, ﬁﬁﬁﬁﬂﬁﬁ?ﬁﬂﬁﬂﬂ%@i?‘h%*ﬁﬂ'flj*/l\person
AT RESH A W TR A carWIEIE, [AFE, carmlREHEAT TARRS, WnTREEA PR,

HibFEr, FATE P insurance s ml B AR A i string 88, 1A Zoptional-
<Strings, XAEHTE RPN insurance /N IR ERHE AN T 48R X AT ¢,
— H#5 | insurance/ NI MBI £ 4 NullPointerException, VRELAEIRH B E M 48
BRI, AR E R IInul 1AV A, o nul 1AYKS A H oo )i, IR ELIE Mg &2 1)
insurance’s FlWMIA 24T, Lk, ﬁﬂ%%ﬁiﬂ*’l‘&ﬁ?&ﬁ%%, PRs B A R R e T
R, AROIZ I — B, XA A G

VRIS R as 2 in—Hffi Foptional, BEIARH VMM A AR A A SRR S5 4 Y1)
B, SRR EE L ERG, SURREIE R, S4h, BATEARRIE, 5] Aoptional
K EEIFEEHERR S — w115 H. SR, BB BRI i+ 5 E i API,
IR B RITRESY, HEE T E B2 — T optional I9MH . SRR il 2 L E /R TE U Hoks:
At Moptional HR R, ELMRIEA RS

10.3 [N optional HYJLFHFER

FIEFCN I, —VIARIA ;. RS 2008 1 il fopt i onal R P IR A B RL,
TR T AT S A nu 1 15RO R AR SRR A0S o (B, ATIZAATE e
XA REM 4, B BRI opt i onal B A {EE?
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10.3.1 fll## optional &

fifi loptional Z i, R Jeis Z2F T B infil 8l & opt ional W4 . SEMIX —{L 554 ZFh
i ikie

1. EBi—1"ZHoptional

IEGnETSc e g 3], R LGl FS T ikoptional .empty, AIEE—4~%fWoptional
PO

Optional<Car> optCar = Optional.empty();

2. fkiE—1N 4z {E 8 Eoptional
PRIETT RS T Jrikoptional.of, MKIE—MAEE(EAIEHE—T0ptional X4

Optional<Car> optCar = Optional.of (car);

M carfe—Tnull, XEAS SR — P NullPointerException, MAEZEFIIR
IRV car i@ PE(E I AR F— iR

3. A3 EZnullfoptional

JE AT Jikoptional . ofNullable, fRAI LABIEH—A foiFnul 1l optional
X4

Optional<Car> optCar = Optional.ofNullable(car);

Fcarstnull, AR optional WRHZE D RE,

RATREC 20 3, FA T T EARSEWFFE “ anfrl Fi M opt i ona 1728 & FP YR . JLHZ , Ooptional
P T — M get ik, EREIER RS EBGX I TAE, AT E SR AN E . At
get HIEAETE B2 opt iona I R A 2, FrUAERAEm I i E, Xaik
BTATHERAA Hnul 15 R R A B . L, BATE BN TIET B A fopt iona 1IERY
HAATF, X H S stream P YIS ER EAR{LL

10.3.2 ¥ map M Optional X& FIZENFI4EHA(E

MRS LI LR — 0 OB ILHOBEC. B, TR M dnsurance A Rl R 4TI
NAEIBAAFR. FRIAFRZHT, R 2 insuranceXf &G null, SHEBUTTFIR.

String name = null;

if (insurance != null){

name = insurance.getName () ;

}

JT SRR R, optionald# i T —Amap k. BRI TAERIT GxH, FRA14k%:
8 TARASTE H10-4 9455 ).

Optional<Insurance> optInsurance = Optional.ofNullable(insurance) ;
Optional<String> name = optInsurance.map (Insurance::getName) ;
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MHES L, X SHA AT 55 P E PR A map T IEAHZE L. naptRfE2 4Rt
SR TR TR . R Dt opt ional WRE M — TR G LR, E220E 1
JLER . Wfoptional W —AMEH, ABeREHCRIZEN NS HL B map, XHXEHEI T 0
HRoptional A%, WA AWM. EI10-2XEMARRIESEST T3, R T —ASRIET 4L
ek = FIL RS, 435G 45 1E I fopt ional IE H G Mimap 1A Z 5 255

Stream D D |:| map(l:' - A) Stream AAA

Optional Optional

map(D -> A)
O A

[%10-2 streamflloptionalfmapJiizXt

XA H], (HRUREREA RN AR, S airo e wisCr s B L2 )y
XeEEE ¥ 2107
public String getCarInsuranceName (Person person) {

return person.getCar () .getInsurance() .getName () ;

}
AT REXAER, RATFERBIopt ional #2HEH 7 — ik flatMap.

10.3.3 f{FF flatMap $43¥ optional X&

AT FATRIRIA > T el flmap , ARAYEE— S ] RERRFA AT IA Himap 35 Z A A9 UHY,
IR

Optional<Person> optPerson = Optional.of (person) ;
Optional<String> name =
optPerson.map (Person: :getCar)
.map (Car: :getInsurance)
.map (Insurance: :getName) ;

AERE, BB IS RIF, M AWE? optPersonf&Optional<Person>ZEAIfY
ﬂyt‘%, iﬁﬁﬁmapﬁ?%ﬁiii?&ﬁl‘rﬂ%ﬁio 1ﬂgetCariﬁ@EI(JIEILZ*/I\Optional<Car>§'§ﬂﬂ/‘JX‘Tg{ (ﬁMJC
TV ER10-417R ), X EHE mapt EAYZE R JE— T optional<Optional<Car>>FERIAYNT4
I, EXfget InsuranceIEHEIEER, FARINZR optional MR A% T 55— optional
XEIE, EYRAS T Fget Insurance ik, F10-3060H TR 2 A B opt ional
gt
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Optional

Optional

Car

KE10-3  PiZMoptional ¥4

BT LA, FRATZ A ey £ pe i A ) REWE 7 L0 FR AT R 1m0 — N R W 1A b el R e g B
flatMap ik MY, £latMap i ikEesz— A REUE N SEL, XA pREIIR HER 5 — AN
XATESNM BRI —A IR, REIER—DF R R flagMap R TN AR
PR H A B . B gL, TR A A IR S A B A — A B — . X L
PR A RSS2, (R AR )2 M opt ional § I H—4 .

FRIE10- 2251, FRATE BIE10-4R Ui £ Lat Map /7 HATE St reamfllopt 1 ona 1 2822 [E] A AREIPE .

flatMap(D -> _é_é..)
steam [ ] [] [] Stream AAAAAA

Optional

Optional fo
)

flatMap([:] ->

O A

K10-4 StreamfloptionallyflagMapiiEXfLl

XA, ABEBZR TR £ 1atMap T VE XM A N IE DT IR S48 R o — U b B9 A =R . R
2, maptREMERAL A =AM, B IE S =MAE, (HilatMap )y S Fp
PR AT — B E A AR, K, Z#%optional i £latMap Jy i 1Y R
ool G a5 E ) TP i opt 1 ona LW GELH 05 = MIE opt iona I X4, AnARKHZ T A8
Bnap ik, HRSE— optionalXf%, MiXoptional MRHEET =MIE; HflatMap
FEEK XA E R opt ional M4 Nt & =ML A —optional M4,

1. f£Foptional3X Blcar AREG A F] & R

MG IERE LR Fopt ional map Ml flatMap HikA T—& W T, 1EIRATEFB AN
AR B 102 A 75 B 10-3 A /R 2 Fropt 1 ona 1 BRI TS 2 )5, WAL RL10-5FR
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REZ;EE10-5 flifloptionalikilcarfIinsuranceHR

public String getCarInsuranceName (Optional<Person> person) {
return person.flatMap (Person: :getCar)
.flatMap (Car: :getInsurance)
.map (Insurance: :getName)
.orElse ("Unknown") ;

N R optional KILE R
|, pERAE

}

A RS FRL10-5F1Z /i PRV B, FRATAT AR 2, A FRVETE AT REB AR B (A,
ffiHoptional BA MR AILH . X—Ik, VRAT AR 255 30 S8 i 5 i S AR B 2 1Y
BOR—— NPT Z IR A Z 550050 30, ARSI A 52 et

MBEARPARIS L BR A, BTN EBRE 2 T ARV 5 10-2 F4RAS 1 5 10-3 1 1Y
getCarInsuranceName JIEMIZE4:, IORFRATAR B M A E AEAEAE RG], Bl—"ARAETER)
Person®fGib 4y T ik, AN, personfE Ml AL MFRIEAT WA Anify iR, RAEZENTEL
It P SRR R A AT X L P 5t P A A T A, AT LUK 5 A I 24 i person
Mhoptional<Persons, XX FERAE L IE T A

BATH B R F I AP, Bl 2R R G0 LR R SRR v S Rk =X A S A
PREVAES T, HrpiEvl, VRAGEAANZ S0 & B LY Re e, R i tiE 5 m
B WA ARE. FHHFEEZ— 1 optional B4, S#F KL RAE Hopt ional AR ], il
PRIV BEE AR TR, ARG AIE B o] 223 (H, 808 BT RRiR Bl — 423 {H.

2. {FFoptionalfi#5| B £iEMPerson/car/Insurance &

Foptional<Person>Xf4, FATAT LALE A0 H Z B4 Bmap £ 1atMap 77, MPerson
s it car, McarP s Insurance, MInsuranceX & Hfts| A& insurance
WEIAFRFARH o BI10-5XF X P /K 2 i EEF T T U .

Optional Optional
flatMap (Person: :getCar) flatMap (Car::getInsurance)
Person Car
FH1L 20
Optional Optional
N orElse ("Unknown") map (Insurance: :getName)
WA
%ﬁ: String Insurance
4L H3g

K10-5 ffifHoptionalffs| M Person/Car/Insurance

XH, TN optionalfffrerson AT, XTHIHH f1atMap (Person: :getCar) . U
TR, XAIEAZE BT DR AP . B, B FunctiontE N SEL, WiiLiE4 M
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Optionalfl M Persontf 4, XHMFTHE, X M7ET, Functionf HAREIIE—A ik
1M, EIXfpersonXt g iigetcar Ik TIAM . M Ti% ) %R Bl —optional<car>ZAIHY
X4, optional NAYpPersontI AL T X FIXTZRYSEH], 5 RpiE— P PEMoptionalXf
%, ANt lagvapBfER I, NAFIS AT, /RT LOKE X & I e T S A B
M optiona LM RESGIE—E, WRHAEF —DXZ A2, PE— 2 Moptional M4,
WARARX— 25 opt ional R I £ 1atMap, SLEFREH LS ATTWE? G5 RA S R AATATRAE,
RIEEW N2 Joptional X4, HIHAHR, 1R optionalfd | — " rersonkg, f£iB%5
flapMapfJFunction, Fteh | rerson EXTHMATALEE, XMl FA, HFrunctionfyik
BE T 42— optional W4, flapMap ikl B LR,

FAEE—LKFEVNE, BEo¥optional<carsfiifioptional<Insurances, 5=
Nj2=¥foptional<Insurance>#{k Hoptional<string>X4%, H T Insurance.getName ()
IrEEREIZEA st ring, X AT ZEHAT £ lapMaptfE T o

HEHACIE, RIFBoptional Ml REEMAMEN . anFIs HEE L AFA—A iR o —A4>
ZZfoptional, ARAZEHAZS, HNER BIEBERIH R R A vl 5K IB4, Rbnfi]
BEHXAMENE? BT R S 1S B XX R &P optional<Strings, B AT REALE PRI A F Y
ZFR, WATHEAZS o AR 10-57, BAVHEH T 1% HorElseik, Moptional EN
2N, BN HBOE BN, BRILZA, I AREZHAR 7% 7] Lo opt ional e BRIAMA,
sE TR opt iona IYCRANE ., 12 FRTRNTEXT A — 22 3T

A R {EHoptional, URAMFAENTEFIIL

BEARAFRL0-4F, RAVET T dofT AR IRAEAR P4 Foptional, ¥AFEREH
Fo S T A R AF R X AFIEE k. Ad, Optional K&t H 9w E FAEdeth, A1
FaT IR 2 7 — AR, X— 5, JavaiE = 49 22 #) )i Brian Goetz¥ £ 3k % B A MR X it |
Optional #93X 41 BAULZ & L F k& Woptional ¢ %495k,

¥ Toptional £X ML AL BEAEARGFEERA, ARAELIFREL
Serializable# R, W TXNRE, WwREW AL T ELERFINGERFIER, £
AR P AE Aloptional, A THII A B ARESKE, Km, K044, Bda0@nag, &k
T2 EFF Moptional FHBRER Pay Lt KA RN REN I E, LERKREZ®B A THA
RIS AT, BH TR AL ZAT, o RAR— B L7 I RAER | MEABR T E,
FAMFEBURL T @XM F AR, RAE—ANRE35 ) 7 9 Hoptional, T A TS X M,
AR B

public class Person {
private Car car;
public Optional<Car> getCarAsOptional () {
return Optional.ofNullable(car);

}
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10.3.4 BIATAKRES|IA optional W&,

AT Rk fHorElse Jr kG AN B w E, i XA 7 SXARE T Dl SC—A8RME,
75 opt ional A, BRIMESAEMZ Ik FTE R EHE . Opt ional 8484 T ZFp 77 ik 1320
Opt ional 3 H A TEAH .

Q get () AT L P B R AL M AR EAEE, © R PR AR

{H, ?':f')_lﬂﬁ‘jl‘:#ﬂ'ilj*/l\NoSuchElementException;*::"rf%'o ik, I},%ﬂlfﬁiiﬂifﬁ'ﬁﬁﬁolc)tional
At — B, AN PR YRR R R Ak, R SR AR XS T
EX W nul 1k, WIFARARIE Z KMk,

Q orElse(T other) EIAMERALIE RI10-5P MR L, IEWMZ AR, & RVFIRTE
Optional WA EER A —BRINE,

O orElseGet (Supplier<? extends T> other) J&orElse FEERIZER R, Supplier
Ik HAifEopt iona IR G EB A PATIHA . ARV EBRIAE R AFER 3% 0110 T A,
PRI %% FER FH R 7 =0 (i AR TP AR BE ), BB R B & B i UE
Optional AZSBS A AT, WnT iz =0 (XA T oA ™A% BRI A5 s

QO orElseThrow (Supplier<? extends X> exceptionSupplier) flget FiEAEH M,
‘AT ot ional WA A IR Sl — 54, (B2 HorEl seThrowlR AT LAE il #
SR H Y R A

O ifpPresent (Consumer<? super T>)REETEAEBEAFTER AT — MERSEUL AR
Ik, BT TR TERAE

OptionalZifilst reamt HIAHBIZ AL, FEA 1EmapFI£1atMapX A7k, A5 = A7
Hifilter, BT HAEPIFIZEEZ MBHILALL, RATSLEL10.3.6 10— 2 N4,

10.3.5 @) optional MRHHEE

WA, AMBRARA XNk, Bz — personfl—"AcarXt, IR &AFXTAR
FRERHE A IR S5 AT A, a2 A el g5 e, IR R AL S B RS A ]
public Insurance findCheapestInsurance (Person person, Car car) {
/] TR BRI B RAR 0 B IR S
/] REYLETA B AR
return cheapestCompany;

}

BATEBARAEEZ T R — A nul 1-Z 2 RA, B2 M optional M4AENSEL,
R [MEJE—Optional<Insurance>X%, WRMAE ARALA—NSEUE N2, ERYR FHEIR N
75 0ptional Kib$EHE T—isPresent 77k, WRoptional WM EFH, % kiR [t rue,
JIT AR 25— AR T B M 3 T X Ry S i i -

public Optional<Insurance> nullSafeFindCheapestInsurance

Optional<Person> person, Optional<Car> car) {
if (person.isPresent () && car.isPresent()) {
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return Optional.of (findCheapestInsurance (person.get (), car.get()));
} else {
return Optional.empty () ;
}
}

XAITEEAH RS, RATNE LSRR 15 B Tt Epersonif fEcar, B
HEARA TR A2, I PGS, iR R WA SE SR EH, AR, ZENE
IRSEIUAIIR 2 i8S 2 SE B A nu L LR A AL T 2 Jrikdesz— A rersonfll—A-car X R 1ENSEL,
M A #BA TR Anull. M optional byttt A7 1A o ffal o bl i 7 2ok SEBxX 1~
JriEWe? A8 LA Pt ) S — G 10.1, BUAREABERR B AR itk % .

MIE10.1: ULBREHAENEEM N optional W&

ZA K PO B napieflatMaps ik, B —4718 4 EH EIZ A H I nullSafeFind-
CheapestInsurance ()7 ik,

BZ ART OMGAL A Z B AR, B AT FIBT 0 4, VA—47456) FILE 7 %,
R T,

public Optional<Insurance> nullSafeFindCheapestInsurance (
Optional<Person> person, Optional<Car> car) {
return person.flatMap(p -> car.map(c -> findCheapestInsurance(p, c)));

}

XK AR E —/Noptional % A flatMapF ik, R TCAANTIE, HFiEL T
#yLambdak ik X AR ESHAT, X ABA S HEBE —/NTHoptional &%, BZ, deFperson
*HEGAE, XRIBARFKAR LA BHFunctiond MmN, TR 5 flatMapF F 694 2 K=
—/NOptional<Insurance>XT %, XA FF A R HIRES A H — A optional 3 F P ATmapdE
Yo, WwRE NN ERE S car, B FunctionH B B — /% #Joptional 5 £, KA
nullSafeFindCheapestInsurancy kiR EMEAE — /N Z #optional &%, &5, i
personfecar X AR, VEAH S H AL % LBmapTy k09 Lambdak ik X Ak 4545 B iX 75 ANME 5 o
W B Ja 4589 findCheapest Insurance? &, 72 6934E,

OptionalZ&fist reamd I AL Z ALTEAS Fmap Ml flatMapiX A, A=A
filter, BT NAEPIFIZERZ BB AR, FRATESE Fok—Tr ST 41 .

10.3.6 £ filter RIS ENE

PRG T B AR, AR ERFEEEME, un, R RET B PR\l 44
P& A “Cambridge-Insurance” . A T Lh—Fp2c 4 ) 27 X Se A, VR e Je s Bmf g o | 48
M Insurance X R ESG Hnull, ZEHEHERgetName 7k, WTFHIR:

Insurance insurance = ...;
if (insurance != null && "CambridgeInsurance".equals (insurance.getName ())) {
System.out.println("ok") ;
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}
fifoptional MR filter ¥k, l_fxﬁﬁ%‘f PIFEAS AN .

Optional<Insurance> optInsurance = ...

optInsurance.filter (insurance ->
"CambridgeInsurance".equals (insurance.getName()))

.1fPresent (x -> System.out.println("ok"));

filter FiEEZ —MNEAE NS ﬂH%OptionalXT%E’J{ETT JFHERGTE R &,
filter AR BIHAE ; &N EHR E— 25 optional X4 . WIARAREICAFTRATIT LI
Optional BMEmEMY AE%E’JStreamﬁ% XA F AT AR W T optional
WHNZE, EAMAT A, K2, ERtttopt ional WA & I ERINIE A ERE . AR iz
TERZE R M erue, BAMALMMAS, HiZR[FEZoptional X4, & Wk X ELuEss, ¥
Optional WHEZS . it EK:10.2, ATRAMGARNT €11 ter i TAE XA EEA#

M10.2: Ifoptional WMRIFHITIHIE
18 3% f& %A1 8 Person/Car/Insurance A P | Personi® #2484t T — AN 7 & 7 A IR/

PersonX % 69 5-#s, 58 T @a A L K B AR AL EH#10-5F #getCarInsuranceName 7y i :

public String getCarInsuranceName (Optional<Person> person, int minAge)

KB HFBK T REF FTninage 5T K M Person P 3t B 69 4E 16 5] 71 &,

KZE, R Astoptional #F K M Persondt AT Filterdftt, X EARL 69541517,
Bpdn R persontd F¥# K TminAge f 409X BAh, shiB W iZ/E, FHiFiaAtE# L filterd ik,
K AGHe F AT,

public String getCarInsuranceName (Optional<Person> person, int minAge) {
return person.filter(p -> p.getAge() >= minAge)
.flatMap (Person: :getCar)
.flatMap (Car: :getInsurance)
.map (Insurance: :getName)
.orElse ("Unknown") ;

T, ATSHIToptiona l 89 T A — ek, JRRALEESEPRI G+, JRR Z M RhE
g N AR A A B A b 4 PR AR I 15
#210-1%Jopt 1onal R LT T 43 2 FIHESS

#<10-1 optionalZWifTik

B E &

empty & [l —A4~25 ) optional L
QSRR AT AR I HLE R R AL AR, SR A i A optional X4 75 MIER [
Optional X4

— A

filter
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L& W
WSRAEAEAE , WERHZ M THAH) mapping SRECHH , &[4~ optional AR, #NIHHE

Flacap [l —A~25 1Y optional X4

get WFZMEATAE, FZMEM optional R, HIHHH—4 NoSuchElement Exception SEH

ifPresent WARAEAAAE, MPATHE R ER TR, SN2 WA

isPresent WREAAEIR ] true, HNRE false

map MAERAE, XA ALY mapping PRECR A

o Bt EH A optional #EEZJFIRE], WHFIZMEN null, WPLH—4 NullPointerException
S

ofNullable FFE (T optional FRZFIRM, GIFIZMEH nu1l, WERE—41) optional X4

orElse WA E NP LR A, 75 R Wl — AR A (E

orElseGet WA ENPE SR A, B R [ —A~ 48 2 9 supplier M AR (E

orElseThrow WA NP HGR B, A — A8 2 0 supplier 304 RIFH

10.4 {#F optional BYSLER R

HIEIRE 2 T, AR Hopt 1 onal SRR IR T 20 Ay Ab BV 7R SR I A REA T 22 1T Y
P8 o A B R TURE 25 iR, SRR RRERE, JRUMT 5 5 Java APISEBISE
A3

SEBrR b, FRATARE A Ropt fona 1 EREMSTEIX SEAPIR A Z WIAFTERYIS , TRZ APIIBETT 4

HRERRA AN T IREFRAREE, FARMER E 1 Java APLEATELS, EENTHRAH]
Optional, fHEIFAFRENTAWMAT o ARATTE A S AU R EIn—2 THI %, B8R
LTS, RIS AEE Z opt ional R IUE T o AT ST I LA SEBR G ] F- A
Ifar kB H EI’JO

10.4.1 FJ optional & FAJEEN null HIE

IAETava APULF-AB 23 iR [Fl—Pnul 11 Bk FOR T EAE M BVL , 508 B T ee 5 it
BIIEARNZE, i, WRMap NS E R R E, B get FIESRFl—4null, H
72, IEWMIRNTZ RN, ﬁgﬂfﬁﬁjr PRAT e Av B X 2Ly TR RR [A]— /\Optlonalﬂ'% R
TCHEBUOX BT 2544, (HRRIRIR S Hopt 1onal XX B85 B (IR A7 B . Feli 5
FMaplfl ¥, RIRA —1Map<string, Object>Jiik, Iﬁlrﬂﬂﬂkey%’?ﬁlﬂﬁﬁﬁi nkmap
A Skey RIRBUE, ZKIHAB SR Pl —null,

Object value = map.get("key");

filiflopt ionaldfmapiR I, RAT AR BT, EREXAS H B MR J7
o RATDME AR 1 £ - then-elseHIWITEA], ZI0EENIX ﬁﬁf’z‘iﬁﬂﬂﬁﬁ%%ﬁmf;; i
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PRA] LR FAFRA TR U 4 opt ional . ofNullable ik:
Optional<Object> value = Optional.ofNullable(map.get ("key"));

TR Ay B2 AR A nul TR RIEAT A, KA opt ona 1M R, #RnT L%
JERE XN

104.2 HEE5 optional HIXTLE

BRI, REOCER EIEAME, XETER TR Flnull, Java APTELECHE WLAYR A 2
il — A XRE O A A 1 ] 12 I ## S 7 i Integer . parseInt (String) , ¥
Sstringf#e Hint, EXMATH, MR string CEMHT RGN FRERY, %07 Pl H—A>
NumberFormatException. RIS, KA string LR ine iy, RASE H— 188
EESHEES, E—rARE, XRRTEMHery/cacch 4], AR L £550HIW kR
i — AR E R RAESS .

PRI LU ZS opt 1onal X4, Xl i TCIEFA i st r i ng iR B AR (A IR TR, 3K
R ¥ parseInt IR BME & —optional. FATTREEU NI FIavadr ik, (HEXICAFFRA T
1T Lm G, AT LS — TR, WXl Z e T, 2GR M — 3R A2
OptionalXf%, MRALUIT IR,

RIZFEHE10-6 Bstring®E Ninteger, JfiR[E—0optionalXt4

public static Optional<Integer> stringTolnt (String s) {

R string B A X
try {
return Optional.of (Integer.parselnt (s)); < | NfjInteger, FHITE
} catch (NumberFormatException e) { ‘ ffoptioal ¥Rk HE
return Optional.empty(); <+ R | — A 2=
} foptional X5

}

TATH VR, ARAT L 2R 7 i A 8 — A T Hd, (EFRATTFRZ Hoptiona-
10tilityoe ﬁ)iﬁﬁ‘ﬁft y %§U}ﬁ?ﬁﬁgﬁjﬁﬂaﬁﬁOptionalUtility . stringToIntﬁﬁi y >{i7j‘
string# 4 y — > optional<Integer>Xf 4, i A P55 21015 VR 76 H b B ¢ 1 48l 1Y
try/catchfiBZHE T .

XA optional R, URAFARIZEREREL

AFEARTEESR TRA, Hstrean ¥ —H, optional U #2115 fili 28
Kl oOptionalInt. OptionalLongllMOptionalDouble BT LIRS B 10-6 9 A T i 1T
PIARIR[Floptional<Integers, Mij&HIZR I —0ptional Int RAANTS, F5FH, KAl
PHE AT SRR A st reanfy 5, THER MR st reamX 205 T Kimo K, TN S =,
BRI AR A R, , (HXfoptional MM, XANHHBMAM T, K Hoptional
X G2 R & —MH.

FATAHERE R ZE Al A2 A (¥ optional, N AR A A optional AN X FFmap |
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flatMapld K Filter ik, MiXLEHIEopt ional Jeiefy ML (IEMIRATAE10.27 Fr 2/
HBKE )o BEAR, Sstream—FE, Optional WRICHEMHIEMIETFopt iona A EHIEL, FILL, %%
B, R T B 10-6 73R [ 12 opt ional Int ZEMAYXT 4, IREEASBER A N 5 5 %
LA S —Toptional W R M flatMap ik

10.4.3 HEFBRTEAEX

N TR ZH A i opt 1onal RIS IE B AAE— R BT, A TRBEIRTT 2 IR
PRt —Sem Pt O 72 LA SSARIT S A, ARl T —LEn il ik, s Brs .

Properties props new Properties();

props.setProperty ("a", "5");
props.setProperty ("b", "true");
props.setProperty ("c", "-3");

BUAE , AR AR 5 M I S J P P i B — (B, TR ARD y B i i) — LI ]
o T — BN L AUE IER, AREEGZITIEFT S T R4 -

public int readDuration (Properties props, String name)

BV, A Ras E SR X R A DR — MR IE BRI 7T Y, SR B, AR HAR A B ERIR
[0, T IR EERER, ARAT R Unith W, FeiEaiL.

assertEquals (5, readDuration(param, "a"));
assertEquals (0, readDuration (param, "b"))

assertEquals (0, readDuration(param, "c"));
assertEquals (0, readDuration(param, "d"));

XU S BT R B R R . R B Ea, readburationFEEIRElS, RIAZE XN )
FAFHR AW B — R X T Etn, kR EERZ0, REAEX N MEAE— M X T
c, JNERNREMEZ0, P ESREX N REE T, A e Es dTa, JrikiiR e
JE0, PRIEAFEEIZ AR R PR . LEFRATT A2 g AR 014 Jr 2 S R J2 i TR i ik,
AV AR TR

KEgER10-7  Lian g7 XN B i durat ionfl
public int readDuration (Properties props, String name) { J IR B RRXT N

String value = props.getProperty (name) ; HEMEE
if (value != null) {
try {
int 1 = Integer.parselnt (value); <,_| Hstring B4
i i . e ]
FLn T e o
) ’ FREBNEH
} catch (NumberFormatException nfe) { }
} e
return 0 | B0 SRATA A9 &1

| #AHE, REO0
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IRATREC UL, R SEBBE S R UL ml itk , 2B 2 i £l i) Kery/catch
P UM S 25 o AET Lo Bt T8 2E — R 56 10,3, REAREREAT A B N A SR RERORICR .

MEE10.3: {EFHoptional \EMEHiELElduration

HE XM Ooptional BRI M B AR FE10-6 7 R T A7k, B —FAhthed
1% 8) E MR FE10-7F 897 %

K. R EZG PG RBEIARAE, Properties.getProperty (String) 7 ik #iE =
1E#E 2 —Anull, 4 HofNullable L) 7 k3F % 22 3 st e de iz /i 463 Hoptional 5T % .
%, RITVAGIE# flatMap s FEAE B AR A FE10-6F LI optionalUtility . stringToInt
F 5l A, H¥optional<String>##: Hoptional<Integers, ®Jj5, RIEFEE G HET
A i, TRFXT, wREM—ABFERE A Eoptional 5%, #EFH EHELE
ElorElse X B BIAE0; TN B EHE Eoptional S F P oy B T @zt XE&
A He el sE 3L .

public int readDuration (Properties props, String name) {

return Optional.ofNullable (props.getProperty (name))
.flatMap (OptionalUtility::stringToInt)
.filter(i -> 1 > 0)

.orElse(0) ;
}

ERE R Hopt ional Mlst reamff AARLETE AR 117 g (TR 0 it e A i) e A S
B, A, SRR SRR T

10.5 g5

X2, R T U RN
O null 5 HEH S FREI A BB GHES T, HER A T 2R RER R,
Q Java 85I AT —1 MK java.util.optional<T>, X AAFEEHL K A48 it (HHE1 T

R

Q RAT LI &S T Jfikoptional.empty . Optional.ofh M oOptional.ofNull-
ablefl|#optional £,

O optionalZKZFFLR L, Hlllmap., flatMap., filter, EAEME L 5streansk
RPN VAi DD R i 58

Q ffiHoptional XA HARE R HLfE S | FHopt ional ¥4, AN XTAS B Hk K B IR, fx
2%, URBETEA R B 1A RS b BN 2 S R B i

Q ffiHopt ional REHE BRI ITHITAFAAPL, F P R EE A% 4, Bhae Tz iz
57— optionalJSRIAG(E .
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CompletableFuture:
HENFR T HwWE

AEAR

O Gl SAHR, JFRBO TR

O fif HHERH R E ST ek i

Q wIHFSEEL A APL

Q anfar iS5 my i = fd IR 2P ) APL

Q WX P s B TR E A T ORI G I A
Q anfar b BT PR E R SE LIRS

FRITIXSEAR , MR A BT SIBA T SEFA TR A 53 SR — Rk 3R a1 T /Y
BEFF-EHI0G, S0 RS SN R ARG, TCHGRENTZ s, Bl e 75
EATHEd B G A  TATEERIREE 2 A B R BL, S 7T R e A B B2 fe A7 24
B77 R S R S KA 2 BE IR . ARE &B Bl VI R RESS , ibBA TS IR T
BT, X— BFRRREE SR ; IR E 2 T AR B AR R D72, IO OB I RESR (78
Java 7HH5IA ) FIFFATH (7EJava 8FOFTSIA ) BERLERI S, BRI LB — H .

S SR AL APTH £ B B EIR R 550 - 2544 B ELHR RS AT 12y 2y 343 1
CHIAIEAPIRS, oAkt 7P E B Z55, Facebookdft /22 fF IR SS, Twitterdfit
THTEMSS . BUE, AR Mt 2% R 2 DL se b g i 7 U0 . 2, RATE
(N —CRIZE BT R ] “IR2R™ (mash-up ) BYT730: BRI AZ M RERNE, KiXLEH
BEREE—E, TIERP A,

ean, pReTaEA B AR B % P iR AR EAR IS ARIE . NS BX — IR, R E A
AR EE Twitter B APTE SR BN A T8 5 AT 0% U A THOITIE , AT B 5 B IR VR A N B 5a %
XFPENTRHCHERATHER . 205, IRAT BB 75 26 AR SR B o f R e T TR A1, 2
FI A ke 55 5 o7 PRV EF AL B R B, RZKE I X 2815 BRSOk, R IUTEARAY K
i b

IR, ANSRBELCHNT M2 IS5 K AR AR AT O, AR BARIBRE D P SR AR5 8., Hedn
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Sl SARMCAE A, SCREITUBRE R, AR BR— R A5, H3l
P 55 il [T S5 R s R IR o PR L1- AR T IR iy “TRZR™ I Ay -5 B ) e e i 55

L H..

URAREF
Hepy —
ST 2 G G g%ﬁg
N\ /7 /

\
AR S GoogleTranslate
Twitter

P10 SR S

FTIUNIIRSS . VRS ST |2 WeblR %5815, TR, MR %R
SRS RN, RELZER IR ISAT, IRIEC 2 E S CPURME R . [bin, RER by
Facebook %, & 1551k H Twitter B AL B,

S SHAHL T AT 45 R Y A — T . 45735 FPA BI04 30/ A HESR L B AT T S50
FEAPABIRAY R TR S REI S N 2 TARAE, 7TE2ARIA A% . CPURZEHLE
IFATHANATIX e THAE

SR, GURREE RSO, MAEIEAT, SR £ H R e — AN CPU LK
FHILASEB A IAESS . FEARITICPURIEL, IEHUEMSITRE, BRI gt ik, B 240k
H S L RO 23 6 PR A e T e PR 55 AR (], o B P D, TS ZE LR AR A BT
TR TR SR TR, B R A5 A B TR AR T REAR Y Sl A2 RS T, Futuredil,
THJE T S Bl completableFuture, EAMBLXFIFILMFIEE, 112880 T I TRUER _
(91X 51

% J1T
AR IR 22 SR AT 122
|
{51
51
{51

F11-2  FHEMHELT
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11.1 Future O

Futureff 7EJava STHEGIA, BRI E RSP 2 & % A a5 RE T st . & s
TS, RE— MR RS RN E I, MER ARG, X5 IR EGEA T . 1E
Future il & AR LTS TERENT D ERAEFE I FHE R AR A Ok, 1HE RELk SR AT A A M B TAE,
AT ER R SEFFER A E T i FTN T, IRAT DR E R B 5 IRE T —48 7K
MREVMR A TVEE R0k TSR T AR A 2L, SRR ARMER R IR VR (X
B— A rutureFfF ). KRTEEAFERS, (RATAEMIHAMBFRSE . ruturef A —MESRE L
FEZ M Thread B 5. Bl fruture, @ IR LT ZRAER FBER S E— T cal1abl e}
2, R ERZ fiExecutorservice, BMITFHKE T, THXBAIE/R T Java 82 il
Futureﬂ‘]*/l\fﬁﬂ‘jfo

REDFEN-1 [EFucure IR I7 s AT — I FEI 1A

Bl ExecutorService executor = Executors.newCachedThreadPool () ; [F]Executor-
Executor- Future<Doubl§> future = executor.submit (new Callable<Double>() { ‘Serviceﬂifz—-ﬁ\
Service, i@ public Double call() { ' CallableXt &
e R L . 'return doSomeLongComputation() ; <+ UEESRE
BER ik L LI P
%1% dosemethingBise ()i < SLBUERITHOER, (TR R
RATLAMEL R Y S 15
try {
Double result = future.get(l, TimeUnit.SECONDS); <— 3H&HiEEH
} catch (ExecutionException ee) { R IR SR
/) R AR PHEE, FoikBEI%
} catch (InterruptedException ie) { B LRSS
/] B AT BAR AT IAZ AL T B ZEESY

} catch (TimeoutException te) {
// AFuturedt LM ATALE S
}

IEREN-3A A EIREE, XA e 7 LR LR ] ifEExecut orservi ce A & 772U
MA—DLBEPITRERHRIE BRI, BT — 2 ARG . 5658, IRIRE st TR B 78
BRSO TC R AR ST AT B SO TARRS, AT LA E get i 2R BURMERYE R . Al
TEEAIEM, BINE 2 ZIR RIS R, R E S HIEIRIZRR, HRIRIESER, 1R [MIARN
HIEEA

IRREAR GBI S AFAE R R U 7 NSRRI (Rl AT BRI AN IR 0] T 22 (8RR
TREPEX AT RENE, BARFutureif it T — DRI ZSH N ger Ir ik, AL RIS R M H
B M get Ik, BEEZ— NS, BT, IR E SURIERE SR Futur e 45 R 1
Kemstral, AR B - TR T B S 1 T 2
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TRIVERAE PATLAE
2]
RS
doSomethingElse doSomeLongComputation
EIHATER
il B I
ZE ]

K11-3 i HFuturell 528 05 SAPAT I IR 8] B A

11.1.1 Future FEOMBEIRMY

WA, AV HE Fucured HARML T 4 HR I R AL R R B T 4450 (i1
isDonelii% ), SFRrARIEST A, LISRIBOHE AR . (HR2 X BRI A i LA E R T 15 17k
MFF R AR, tean, FRAVRXERARFucure 85 R Z AU E ; MOSCFGIAR FaxX AR, K}
[ HSRAT 55 58 WU, TPRAZI TS S R0 AN B 5y — DRI RIS T AT 55, XM AT 5540
SERUE, BRI S O — AR RS OT . (R, i Future HAREEAY 7575 58 BUX AR
ERAE SRy A — Al g, XL TRATTTS 20 BRSO R R A A, HE B Tk 4
Q KRG I — D —— X WA S D Z A B ST, (R EE AN SR T4
— AR

0 SFfFruture G A ITA 5 HRE M

Q & frruture B G HEMRET R TS5 58 (A AT REDR A B T B A /) iy 7 =45 )
—AME ), JRREIEREER

Q il g e FuturefE 5 IPAT (RILATF CB0E PR RS R ry I =X ),

Q P FutureSEEF (R Future W se g A R 2@ A, JFRefi T Future
RS RSAT N — 2P0 E, A FR A R S8R R R 45 2R ),

X—EH, RS T fHcompletableFutureZd (‘EEM T FuturedZ O ) W[ F|HJava 8
TR DA LAY 7 206 R 75 SR AR S A AT e StreamflCompletabl eFuturell I ITARENG
TEMME . EATEE I T Lambda e 35 X DA S ik S8R . XS M BE, AR AT DA
CompletableFutureflFuturefiF Rl st reamflicollect ionAFE R —FE,

11.1.2 {#F completableFuture HWES N

N T JE7R completableruture 5k KbFME, AR —DHN “EAEMK AR
(‘best-price-finder ) AT, B ZAAELRING , MRHGEE I fh sl 55 4 H B RIS o X
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e, fReER N EZAERE.

Q 5, ReERII RN % P AR5 APT (CHNSRARYIAT — AELR L 15, O AER
AT ),

Q HK, RSB ANFEARAE 12D APIRACAS A AR RS . AR2s T el K
LR I LS B S AR ER I — DR DT . XAMEOLE E B, teln, 7E4
PR [ 1 ARAR G S R i B AR A%, R BRPA 3 — DT U ——e &, BRI
FIBISEBR AR, AR S AR ST , AT U L AT H A

Q PR 22 ey LA L 75 UL B PR AR B SE AR, AR 25 R R [0 B Y
RIS, B EEIAS A TR AT R R R R i A B (AR, TS S5 B AT B R
JEHRIR [BAEAT145 A B ks (XA AP —E RIS, — BLESER IS B a5 ik,
JUAl REIEE 5 o

EI2API5 R 4API

B APLE 52 R 344 %7y sk A 89 % —Fb ket ARIAR T A%, AR 5 MR A
BATH AR P A5 AE, HORR AT RIE W, AR F BAZAHCR A 6918 S A Gk i 4T, BP
138 R 5 Fa A R 75 A R R 9 R AZ B AT, AR i R B AAAGR R Oy 45 RIEAT, XRh A
EXPAREAN L3769 k.

SR, FFAPIA A4EB T, K& 2V EMGAR T ETRZAT, ¥k sehit e
FRAH—NEREME, ZEERAN T AFTH—X R EREXAR G H R FITH A
HH RSN ERAR et AL REARLEAAF ., B F X B4R BT @EIHK, 222 W
PR FBRBAT—A S, AR E TR 7 %EMA, X5 Xt FEVO R %A HE
R AEEE I AREART — kBT E, XK AR R R R RS0, R R
MRS, RESE SR BB TRE R BAS N A, KRR EEEHHEABAN TR,

11.2 XIRP AP

H TR AN A AN, IERA TN AR A NZ AR APTE LA T Bk, Rk
2P WA A 7 it 44 IR [ Y 725«
public class Shop {
public double getPrice(String product) {
/] REA
}
}
R PRSI 2 R R OB, ELULAT AT REBAT — S HAURERN IO T 55, LB 2
AR SS (Lean, MG AEER R, sl BRI s RAR DG HE 0 ). FRATIEAR TR T N4,
KM delay I EARINB AT IR BT, B ARG AR AER , ik m i ianr
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)%.ZS.
EE‘
Sa

11.2

RIGER11-2  BLIRPBhIEIR 17712
public static void delay () {
try {
Thread.sleep (1000L) ;
} catch (InterruptedException e) {
throw new RuntimeException(e);
}
}
HTNARENNE, getpriceliibaMdelay ik, JFakBl—AFEHLITHAAE, 1L
WA PUR . R BRI NAR X B UL A A Le 0 . B charae, K752
PR, A BEALEE S A

KRALFE11-3 FEgetPriceHiEHE| A— LAY HER
public double getPrice(String product) ({
return calculatePrice (product) ;
}
private double calculatePrice(String product) {
delay () ;
return random.nextDouble() * product.charAt(0) + product.charAt(l);
}

U, XAAPIMENE (XABIT b At ) 20T ER, EmRIHS 3
BHZE . WAFERFIRI L FF S8 UM AR 1R, IR TR RS20, U HIE 5 B B S A% A it 5 0
P 265 F B BT AT T A2 AR MR . AR EERE ORIV R, R TR AN LA A8 Ty A ]
L APHFBX A (EE, T2 J A Bt 5P APTI 5 18, AT 4k8aX — 1N, &
HIHANTIEAEIRZ X — NMER L . PRE— DA/ RS £, RE2HRE] T X R FEPAPIZ
AR PR 22 A v BORSG, ARAY R L SR APTR D7 U S X BU RS, i P S R
[ R B D 3

1121 BRIPHFEEBRARLSHE

R T HbR, R e ¥ getPrice i HgetPriceasync ik, BN E IR
I .

public Future<Double> getPriceAsync (String product) { ... }

FATEAZT I LE 2425, JavaS5| A T java.util.concurrent . Futured R /R—"5F
At (AL Dgkstizty, ANEBRCARA T EMHZE ) HE5HR ., XEREFuture/t—
M RHAANTTAE AR, XAMELETTRERUE, ATLGER TR E M get LAY, ke
T, getPriceAsync HIEA BB ZIR I, AR — LS, BEAER—HE 4 7 HAD
HMEMITEALS . HilfcompletableFuture Rt T REM T, IERNTAEVLISLIZ R RE
A7 R A SR AN T, HOANTF T A X e — B S AR




226 % 11 % CompletableFuture: AAXFHHmiz

RIBEEN1-4 getPriceAsync)iEMSEHL

Bl # completableFuture

— NP
ER—] . , , MR, BLEETHNE
Zi2d L public Future<Double> getPriceAsync (String product) {

255% CompletableFuture<Double> futurePrice = new CompletableFuture<>();
HITHE new Thread( () -> { D
double price = calculatePrice (product) ;
et futurePrice.complete(price) ; <+ AT B AT S
reéurn futl,lrePrice- <+ RIHBHERN, B
’ FutureE’{lj}i@{E

T EFHFRGERNIT
¥, HiEEOrutured R
XA, REIE T —MERES IR M completableFuture XL 6], EIETHEE
WSS THR NS R, #E, R fork I T 0 — N LPIT PRI AEITTE TAE, &~
FIZFEITBAL S 4R, HIER Pl — A rutureSLl, 2iER A= Mg B 2O B, fRAT
DM E R complete ik, ZilcompletableFutureXf R Wizty, JFRELEIE. REIR,
XAH R Future A FRULIERE T BT BA BREE . B AXASAPI R P, v LA R B
FRASXTHAEA TR

RELES11-5 i FAPI

Shop shop = new Shop ("BestShop") ;
long start = System.nanoTime();
Future<Double> futurePrice = shop.getPriceAsync ("my favorite product"); <
long invocationTime = ((System.nanoTime() - start) / 1_000_000);
System.out.println("Invocation returned after " + invocationTime

+ " msecs");

/] BATR A4S, Wde B H AT B SRS, RE
= & y W

doSomethingElse () ; h
/) BT S A8 R ot G REAOH
try {
double price = futurePrice.get(); <+— MFutureXtE hiE
System.out.printf ("Price is %.2f%n", price); BN AR, RN
} catch (Exception e) { ki, 2EEEE
throw new RuntimeException(e);
}
long retrievalTime = ((System.nanoTime() - start) / 1_000_000);
System.out.println("Price returned after " + retrievalTime + " msecs");

FATE R BAUS B R A TR A I . T RR RS TR APT, Ik
PSZZNR I T — A FutureXt R, M2 RF A LITEREAR ARSI 2 B R Al A A . X
7R, & PR TR RS AR IR, B RERA T —LE HAL AR 55, LA i AL R
FI ARG, AR M ZE AR LA 20 — KRR PR AR . B, WARBT A A L)
TARRRE 5L, B PrA Z T I TARRRMOS T Ry dh ki, FA M rucureMgecJrik. $his
TR, FPE AP rucure PECERIE (MRS PAEF OR8N, HakEME, |
Bz A5 5En, WA RERS U] o ACRDI B 1157 A ikt nl REZ T I «
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Invocation returned after 43 msecs
Price is 123.26
Price returned after 1045 msecs

R—E B &k Mgetpricersynci LAY IR M1t T e Mg T e IR 1] 7 11.4
T, RIS SAGETAN A AT ek S K A % - i B AE R KR o SEFR Bk ARF T 5, Fucurethds
SEHENT LUK R — AR, AAETFRR A5 AR i AT — > Lambda 3 Ik sl T 5 | A SCAY 1]
PRE A, FRATH TASK I TS, BAERANTER RS — DA Anf] IE A A 21
SRS AT AR P AT RE BB R

11.2.2 $HIRAIE

AR B ESN, FATHATIT A B TARSRIES o B2, WRMAS TR R ™=k TR
SHEREWE? JERANSE, XPMENL ARSI R — A YRR S I . B TR R B S Sl R
R EHA R A YIRS N, A SRICZLERE, MiX S EEE fget HkRILE
SR i K A g PH ZE

& P Al DS ARA M get ik, B H— @I SHORE & A XL, X E—
FREASHEAZ DML . RIS AR B A RS a8 e s S T () a2 2, sl B & A (R In) A,
XA Tk 2D REDT IE R P K AMEERE T 2, R RAR, B SEEEMAA T Tineout -
Exception, Aid, WHEAUN, IRASHA VLS K ITHE RS IR AR N BE &4 T A4l
AT R TIRXFERRR . R Tik% P umil 17 s Joik S E R g s oA i S, AR 22
CompletableFutureffjcompleteExceptionally FiER S completableFuture N &4 7]
IO N VI O A TSR B By e A =t DESE S (1N 5T

RIBEE11-6 MHicompletableFuture N FH

public Future<Double> getPriceAsync (String product) {
CompletableFuture<Double> futurePrice = new CompletableFuture<>();

new Thread( () -> {
try MBNIE B E RS
double price = calculatePrice(product) ; ®, FRFuturel®(E
futurePrice.complete (price) ; < FIEE[/INE
} catch (Exception ex) {
futurePrice.completeExceptionally (ex) ; <+—
) B F L S Bk
}) .start () ; WHISE, FTEAX
return futurePrice; R FutureiRfE

}

P BAE SR E]— > ExecutionException S A, &SR T — M A MR A Y
ExceptionZ4, MIMAETHE LBt 55 o Frlh, 280k, Sz kit 7—1iz
1THF 5% “product not available”, & sk 21524 T X A —BiExecut ionException:

java.util.concurrent.ExecutionException: java.lang.RuntimeException: product
not available
at java.util.concurrent.CompletableFuture.get (CompletableFuture.java:2237)
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at lambdasinaction.chapll.AsyncShopClient.main (AsyncShopClient.java:14)
. 5 more
Caused by: java.lang.RuntimeException: product not available
at lambdasinaction.chapll.AsyncShop.calculatePrice (AsyncShop.java:36)
at lambdasinaction.chapll.AsyncShop.lambdasgetPrices0 (AsyncShop.java:23)
at lambdasinaction.chapll.AsyncShop$$SLambdasl/24071475. run (Unknown Source)
at java.lang.Thread.run (Thread. java:744)

EHTI] Aiksupplyasynclll#completableFuture

HA A IEIRMIE 2 T T W8 id i A2 B i compl et ableFuture X 4 LI K ANaf 3R HGE [F]
H, BPRERREXEEREC R IBIE, (B2 THA5R], completableFutureZk H
ST RENRIIH T Ik, (X T I AR T 45 5 M e AN TR , i AN PO SR 40
tan, RHsupplyasync ks, FRTLUH—1riHmE S HEE R 114 get Priceasync i
%, WFER,

RIFENM-7 HHT) hiEsupplyasyncfllcompletableFutureXf%

public Future<Double> getPriceAsync (String product) {
return CompletableFuture.supplyAsync(() -> calculatePrice (product));

}

supplyAsync FiEREZ— M7 (supplier ) fENZSE, IRIFl—fCompletableFuture
WG, PR SE ST A TG SO R AR =38 7 TR IR L A 7235 k&3¢ i ForkJoinPool
MR TERE (Executor ) 1817, [HEIREATLME FHsupplyAsync Tk EERAS, 1%
W5 AR ARSI TR BRI T E . —INTE, McompletableFutureff T
IrRAEE AT ESEL, feaEmE AT E T TH, 134, RS —/ET), &
IEAEZ/INTT A 43 Aol fift FHIE S VR FHRR I S TR S R P O PR R

AN, ISR 11-7T get PriceAsync 7 iR Bl i completableFuture i R AL 15 5
-6 AT TRIEMSER I completabl eFuture X G E5E M A, XEWE TIRAL T RIEEK
LS, MRTERIES: T REIR I AT DA

ARFERFITR T, RATSEEARIEE A, TOIEE S shop 4R IEAPIFY BRI, meZdi
HELA VR I APTER 2 [F] 25 BH ZE 20 T 1k o ik 02 AR i FH AR S5 4R L HT TP APIRT S 8% & A= G
o PRS2 LA S E B 07 A Z ARG, R — R IR ZE , I R THRIY 5
NS E R TERERI TR .

11.3 RMRBEZEELT

Bl IRE SRR IEAT “REM s Ay NHRITR T, AN IR 240 i Br A i
JEARANTL. 29 T AR I A RO RE , AL TR APL, Hdgifidl, 1RA — I RIZERIFIER, F
JEoR

List<Shop> shops = Arrays.asList (new Shop ("BestPrice"),
new Shop ("LetsSaveBig"),
new Shop ("MyFavoriteShop"),
(

new Shop ("BuyItAll"));
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Rt BTN XIS S Tr ik, B AE SR, BRI — AT IR,
XAFRF BN LR R A AR . KRG TR E R A -

public List<String> findPrices (String product) ;

PRIV — AL AT RE R FHFA 7RS4 5. 6E " EIBstreamtitth. ARATAEILENS 2L
N HEAE AR RS R, ERFH— TR, AR RIX DA T ),

KIBER11-8  RHAINUF A A Fib B 7 XL £ indprices ik
public List<String> findPrices (String product) {
return shops.stream()
.map (shop -> String.format ("%s price is %.2f",
)

shop.getName ( shop.getPrice (product)))

.collect (toList());
}

G, X B A R B H o BUEIE %51k A R VR Bl X 26 TR 2R A — 7
(2, IREL5EE T, ElfényPhone27s ), MAN, WIFICT T IrdmhATIa], Jlidix
Bl , AT Z 5 BT A 2 R 2 RAOPERER T, HARAUREs T .

RIZFEHE11-9 IFfindPricesHIEMEAMATH:RE

& Eo

long start = System.nanoTime () ;
System.out.println(findPrices ("myPhone27S")) ;
long duration = (System.nanoTime() - start) / 1_000_000;

System.out.println("Done in " + duration + " msecs");
FRADTE B - ORI A T4 ekt A
[BestPrice price is 123.26, LetsSaveBig price is 169.47,

is 214.13, BuyItAll price is 184.74]
Done in 4032 msecs

MyFavoriteShop price

IEMURBIN, findpricesIIIEMHAITIS ML LLAMHPZ TR AJLZRY, ROART X415
MR A TRY, O B— & BB IE S —A, B MRIER LS R A A/ A i
IR B AL AR o AREREA BERC X452 7

11.3.1 ERFITRINERIFITHITIRME
TSR TEE AR IZARBIIYEE — A, AT RE SR S b Bty 1 2 0 PR 7 00 St b eI 315
NN

RIZ;EE11-10 XffindPricesHATIFATHAE
public List<String> findPrices(String product) {
return shops.parallelStream()
.map (shop -> String.format ("%$s price is %.2f",
)

shop.getName ( shop.getPrice (product)))
.collect (toList());

ERFITRAITHMN
} R S SR BN 4%
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BT, SAETE RO PATA A LA, R T BT E indPrices A TIE

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price
is 214.13, BuyItAll price is 184.74]
Done in 1180 msecs

A ANEEIRT 7 e i A AT B AT R F2 8 BN DA RIS A f SE 8l 17 747, B
PLSE BT A A 1 B FERT A 1R 2 — )L, IRBEABUS T A 2 L AT 2% 30 P M 27 2 1Y
CompletableFuture, Bt £indPrices kAR E 09[R A & A A TH A .

11.3.2 {#F completableFuture k£ HH1EK

PREGHEIRATAT IME A T Jiiksupplyasyncfll#completableFutureX4, LA
TR PR -
List<CompletableFuture<String>> priceFutures =
shops.stream()
.map (shop -> CompletableFuture.supplyAsync (
() -> String.format ("%s price is %.2f",

shop.getName (), shop.getPrice(product))))
.collect (toList ());

XA, RSB 8— P List<CompletableFuture<String>>, 3 H &1
CompletableFutureXf R 7E T ¢ UG VA & R E B string BRI A AR, (HZ, W TR
CompletableFuturesIAY findPrices FIETRIR M — P List<String>, WiE 5 ira
M futurefifToebe, K HALE ARG Rk, )R b A GRR ],

NTSEIIXAROEE, R L m R FIA List<CompletableFuture<String>>Jifi Il 5H — 4>
maptRfE, XList PIITA future X RPUTjointlE, —ME—MHERFENBITA R, R
CompletableFuture%':PE‘Jjoinﬁ?zt‘*ﬂFutureffﬁDEF‘E‘Jgetﬁﬂ‘E[E]E"J/E\)‘(, B-JFH’@,FEH)EJTT:
Futuredf 0, BATME—AA [FE 5 o in AN 39l H AT An A 0 380 i) S o ol e ARAS P 220
try/cat chiB AP EARGIE45 58 — D map /715 Lambdaz& ik xR FHEMD . i X e 5 7E—
&, Wk IEH B findprices T, EARCASIT,

RIBEFEN-11 ffifcompletableFutureLI findPrices ik

public List<String> findPrices (String product) {
List<CompletableFuture<String>> priceFutures = {£FcompletableFuture
shops . stream() UELHARTESHE R
.map (shop -> CompletableFuture.supplyAsync ( 4___Eﬁﬁﬂﬁ
() -> shop.getName() + " price is " +
shop.getPrice (product)))
.collect (Collectors.toList());

EHEAAR
FHRELER

return priceFutures.stream()
.map (CompletableFuture: :join) <+—
.collect (toList());



11.3 bR 2 FLE Z 5 231

R T X BT ARI st reamifiZk gk, MiASRLE R — AL BRI KL b —
D HCE P D map B/ E—— X HIGE A G MY . FIETERIEZ B PREIR R, WRRTE S
— KL, R IR FEIR R AER HAELARLE | P AT N4 2. B, &A1
f#completableFutureXf % HEETERI — MEIEL R Z JF HATE TR E AW Eh1E . #%1join
LR I AEE R B -4k T X e E ST,

A supplyAsync(() -> B S0
o E—
shop shopl.getPrice (product) uturet.jol
v
supplyAsync(() ->
hop2 ———-»| oot T .joi i
shop >[ shop2.getPrice (product) 5| A o () e
v supplyAsync(() ->
hop3 ---- - £ 3.joi
shop >[shopB.getPrice(product) | SRS o AR ()
[a27.XE)
FATIAT
supplyAsync(() ->
shop >[ shopl.getPrice (product) 5| R agjesm (D) preieall
' supplyAsync(() ->
shop2 ---- [ shop2 .getPrice (product) future2 ----t- »| future2.join(

¥ [ _ ;
supplyAsync(() ->
h 3 S f &SR f . 3 1
shop shop3.getPrice (product) uture3 uture3.join (

K11-4 AftAstreamfIERFFES T EMUFAT, LKA

EI11-40 F2EER o R 1A — K b B i 72, FRATE R, PATR9meE (LUEZbr
iH) BIFR . F9 L, FifcompletablerutureX g HATERM— MREE SR Z )G, A HE
B, e, E]E@T*%ﬁﬁ’%ﬂ?Tﬂﬂﬁ[f’ﬁ’l%CompletableFuturesX‘T%%%?U*/I\W%%qj
(BN b DA IR s B3 53 ), AR RATTAT DATE S e At 0 R o8 RV E Z AT e e 30

IBATAHS T S T- 11 AR T T2 = MR £indPrices TIERIPERE, VREAFE] T THIX
JUATHaT i«

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price

is 214.13, BuyItAll price is 184.74]
Done in 2005 msecs

AR A YR, N7 B 2R B A M FHcompletableFuture SUILAARAR
FEITF AR A AR B 11 -8 R AR I AU T EL 2 AR B ZE R RRAR R (ER B I F It 25 R 220 19
TR — A RRAS B AR o TR, 25 R M T 0 RROAS e 48 B 4730 A RRAS L T 5/
ks, stik AEhnHE .
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5T BB R LR, AT MR completableFuturesSE MM R IT 2 T KRER T
fEV A, X2 B XA T i Hconpletablerutures LAY ZIR PR AT G 7 Y
HRATT eI T R BRI 7 GRS N RIE AT, EIRATRE L, JCHR AR
RIGAIHLER IR L LA T s 7 puAie,

11.3.3 SHKEFMAR

AT BIRRA TAEHE R4, IR BRI T BT IO ME S, Bl e JLFREN B RR
oriie— g (A, WESRARAEESINAE TR AR RS SIFR T, ALIRA “RtEfrAs i B
XFHHATAE IR, X2 R AL ZATESN, WU HRAT A AP 730 2 1 R 2 SED 22 3
L)1 PR ARG UL TR

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price

is 214.13, BuyItAll price is 184.74, ShopEasy price is 176.08]

Done in 5025 msecs <+

AR R AR

FEHASE, FFATRARAS BRI L Z BB 2 HE 1T 22 A2 IRt a], AT LARFTi8
1 Gl FHZAR b P AL TR RS ) B PO 2 AR IR AR AL T BATOIRAS , #RAEXT A4 R I A 7
o SIS E HAESERIRT A — M RVE S OB 2 INZE AR A AR S, BERis 4RI T .

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price

is 214.13, BuyItAll price is 184.74, ShopEasy price is 176.08]
Done in 2177 msecs

47 TR R

CompletableFuturelfiARIFRFFE RAMTNE? FATULLE AN SRy IEXHAE T 7 I,
SERAT

[BestPrice price is 123.26, LetsSaveBig price is 169.47, MyFavoriteShop price
is 214.13, BuyItAll price is 184.74, ShopEasy price is 176.08]
Done in 2006 msecs <+
{#FcompletableFutureMFEF it

CompletableFuturelfiA WFREF T IFAT IR IR FF il IR 24— S0l (HR RS XA
FRAEA KA N Hetn, AR ELE VR CREAL BRI R IG . IFA TR MUASFERT 3143 280,
MicompletableFutureUAFERI3009ZFb, BN TERIAMAM, FTRHEHE—FE. BN
SR T 2 (R R ) T2 A, R OB A P T 8 H e i, HRZ B BURIE T Runt ime .
getRuntime () .availableProcessors () HiRFEME, SR, completableFuture A —EM
T, A ERVRHITE (Executor ) HATHCE, JLHIZAMMM A N, 1HE I E G

@ WA HEHLES RS, RELUMT I sUBITEZ 4R (LLmsis MR ), TIRYRTGZAE Z 1935 AT
R, ABEEBLLILITRA AT
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MFRE T TR, W RFRIESR, M2 I T IRAPUCIER MR . 1ETRATE B IR EHA]
JHIXAIEC E L A RGP AL PR R PP RE LAY T

11.3.4 (FERAESIIHITSE

AU T, WP AP R O — M RCA LR P T &, LRt 2R AR
BT ORBI VR B AL A ST, (RO ARIZ AT e85 18 ) e AR 5 H W 2

AR LI AR

(Javait & #p#2 52 ¥k, ) (http://mng.bz/979¢c ) —F ¥, Brian GoetzAn & F 14 L&A X
R T RO e dil, ZEFER, wREBLTEENHTL S, RLCNETH
WML R NETR, REXEOHENE LTI E, B2, mREEOHKXALE S, E
S fR 04 5 R BT @ 16 0L, ALER B0 — AR T Ak R R R L4 #) A, Brian GoetzZ X, &AZNL K
N5 A B R AR R B PRI S BT @ e s R ATAE

Ninreads = Nepu * Ucepy * (1 + W/C)

Hop

ONepuA A2 B eg4209% B, T ABidRuntime.getRuntime () .availableProce-

ssors () #13|
QUcpy A HIZ 8 CPUA A £ (ZALRZZA- T 041214 )
QW/CA S A uy ] 5 7+ 5 ad 18] a9 1o

PRI L FH99% ) i [ 5/ A5 5 R G O B, T A B B W/C HE R 100, X B RS QSRR
WA CPUR R IE100%, T BEAIEE— G 400 MR AR . SEPRERES, W IRA]H
RFREL R A H 2, SO —FRSY, PR G, VREAE i e 2R AR AR 1
ALY TS, TATEBURK S TE LR EL, SR EEA 0 i 5 5 H 1%
FE A —ME, AR RS BRI R — AR Ss Ge it s A, S T kg & AR f TR s B H it
ZSEIRS A AR, R RFH B E— LR, 1004, RIS AT R

REDFR1-12 O “wfUordifds” NHTERIAHI T

private final Executor executor =

Executors.newFixedThreadPool (Math.min (shops.size(), 100), <+ Bl —
new ThreadFactory () { o iﬁ—n
public Thread newThread (Runnable r) { ?Edh;jfxi
Thread t = new Thread(r); gg—i%gg
t.setDaemon (true) ; <+ Coits o . *”
return t; EFETJ’*Ff*E .:.;lz %ﬂféjf&ﬁlﬁ
! ﬂlﬁit;fzzr[sﬂlt*irg —%EFF;IJ\
: By 18 il
) B M—NME
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R, VRIEIEQIER IR F 7 KRB AR, Javafey LA ks F B i —A1E
T T IIZAR, TSR TR T BB AR S T — B JOIE A AR M5 | & Rl 5 Al
K, A AR R, BRE TR A el ik, X = 2 A Mg by 22
5o BUE, VRATLOK AT R R 2R A2 8UE 1 % supplyasync T J5iE 7o Heln, ARIAER]
DL BRI T 5 R — A T AR S S B AR R Comp letableFuture X4 :

CompletableFuture.supplyAsync(() -> shop.getName() + " price is " +
shop.getPrice (product), executor);

Wiz JE, i completableruture i RAVEEFALBES AN AFERF 1021F7), ALBROANREIE
IFFERT 102280, — MM &, PR S —EHRrE:, HEIRE WA E BRI T Z R {5400,
XA TR T 2T IS A AR N R TR . FIFcompletablerutures o) HARAIAT:
FPATRNANEN E T, IR RSP EAIEOLRT, X LPJR A A0 A .

HIT—F AT RCcompletableFutures ?

ARl A L, R &2 518 T R A BATHATHH A BAY 7 X B A LA A FHATIR, #] Fmap
XAFGBREFR I, ZAXFBESPHE—NT L, QIEFHWEE, Ecompletable-
Future A xF 4T3 4E, BHRET 2692 FH, RTGAESEREG KD, miX A8
ARG 3T LR 2 B A RAZARAE FAF1/Om R ALK

AT X APIHY JE 4 T o

Qe R ARAT692L 3 B ERaGIR4E, SFHLEAVO, RLIMEHEEAStreantz 1, B A%
WEE, AAFELTRERSN (R AGEREEL T A EREY, FREALE
B BERE SHEAE),

QR Z, deRARFATH IAER AL S RFAVOMBA (QEMBERFH), R24ER
CompletableFuture R &M P45, R IALA] Lit30a AR AR, WRIBEFFHHE,
W/CH) Pb R 2 & 248 A ey X ARH, XA AR A FATAN S —MNRAA, LA
TIRER P e R A VO, o 3 R M Ak RAVIRAEH] 7 2 R A L BHE AR R T 54,

AR L T i 7 i HcompletableFuture AR I F 2P APL, DL AN —
A X RSS2 IR SS . AN BIH AT, BATEAFuture Pbf T RIARIE BRI
HEE, T—h, IRESFE R SARES G, DKL 0str, IiRIE
A b, B SIRLERTHE 2~ > ¥ Stream APIA JLAr21 .

1.4 N2 NEFLESFHITRKERE

LEFRATB AT A R I A ) R A P — AR s 55 i g5 348 1 AR R 3
FARHS, BT CRS X RLAS R R . AR — R BAE DI scount . Code R L BLX —
ik, BT R,
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KIBEE11-13 DIz ile drdnftas
public class Discount {

public enum Code {
NONE (0), SILVER(5), GOLD(10), PLATINUM(15), DIAMOND(20) ;

private final int percentage;

Code (int percentage) {
this.percentage = percentage;

}

}
// Discount (¥ AIRENX LH LA T, A RAKDLFELL-14

}

FATIE B T A B RSIE AR R BB R get Price IR A& X . getpPrice BLTE Ll Shop-
Name:price:DiscountCodefAg IR Ml— P stringZ R MIME . FRATTHY 7~ B S5 B HP 253 [/ —A>
FfiHLAE B Discount . Code, AN EAITHASH AIBEHLNHE «

public String getPrice(String product) {
double price = calculatePrice (product) ;

Discount.Code code = Discount.Code.values() [
random.nextInt (Discount.Code.values () .length)];
return String.format ("%$s:%.2f:%s", name, price, code);

}

private double calculatePrice(String product) ({

delay () ;
return random.nextDouble() * product.charAt(0) + product.charAt(l);

}
WHgetPrice FiE I HESIR FME N XA E—4~stringfd :

BestPrice:123.26:GOLD

11.4.1 SEIFIAARSS

W AR AR NHIAERE M R RS BUS R b ANAS , SERTES A d, BEXT
AR, AT B PTARED s XA TR R R AT (R
TR IS PR EE A M REA LR AL, BT AVRERICAR R AT I 55 ). AT I E S X R I IR
1P 25 B AT RV E R 2 T R T i QuoteRZ

public class Quote {

private final String shopName;
private final double price;

private final Discount.Code discountCode;

public Quote(String shopName, double price, Discount.Code code) {
this.shopName = shopName;

(D JF3C M for each String, query the discount server’s needs, WWANTE [ FSCHIEA A, SENFSCAIR, —FETE
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this.price = price;
this.discountCode = code;

}

public static Quote parse(String s) {
String[] split = s.split(":");
String shopName = split[0];
double price = Double.parseDouble(split[1]);
Discount.Code discountCode = Discount.Code.valueOf (split([2]);
return new Quote (shopName, price, discountCode) ;

}

public String getShopName () { return shopName; }
public double getPrice() { return price; }
public Discount.Code getDiscountCode() { return discountCode; }

}
18 35338 shop MR I FAF R 458 1) Jrikparse, RIS E]Quot e B AY— 5L,

T T shoplIAFR . PrHNZaraamAas, PASIrHRaS
Discount RGN T —4applyDiscount 71k, EHEUIN—"ouoteX %, REI—AFEFRF
g, FoRiZouot el shop T EIFTFIMNHE, ASHEUNT Frs o

K#BEHE11-14 Discount/ts

public class Discount {
public enum Code {
/] Ry whee e
}
IR R
ATFEmsd
| wmstni

public static String applyDiscount (Quote quote) {
return quote.getShopName () + " price is " +
Discount.apply (quote.getPrice(),
quote.getDiscountCode()) ;

} ## #l Discount

private static double apply (double price, Code code) { BR 5500 &7 RO ZE IR
delay () ; <+—
return format (price * (100 - code.percentage) / 100);

11.4.2 {#F piscount BRS

T Discount kR4 & —FREFEARSS , VRATT BRI AP BRI IER , ARAS U prs . FIHE
1135 —4f, ﬁf’ﬁ*ﬁtbjmﬁi‘i%ﬁﬁ (PRIE B, XFh R BLEE AT ) BBt
P findPrices, PAEXEHIEATH

RAZFE11-15  LIEEEAR LS HDiscount IRF ) findPrices ik
public List<String> findPrices (String product) { B85 shop Xt &

return shops.stream() h i RR BB
.map (shop -> shop.getPrice (product)) <+—
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£ Quote X K
.map (ngte: :parse) . 3t shopi& [ i =
e T Buacoune i | R
) ) ! %, AT Mouote
FRiEHT A

i i 7E shop MBI LR ALK 477 NPT = tkmap#f, FATE] 7RISR

Q F— AR B shop X RBAR L T — P4, X FATH S T 1% shopHHE E f An Y
AR AT

Q S AR LE P AT ERIEAT TN, TEQuote Xt R AR EATHE T

O &2, B A map SR E R LD scount RS, T HHRZMITIMAE, FHRFIZ
I B BUZIN R R Y shop.

RaTReC 2 3, X AL SRR AR e AL, A RN TN — & o BRZAT—FE,

B A TR, FATIAF 2R T A £ -
[BestPrice price is 110.93, LetsSaveBig price is 135.58, MyFavoriteShop price

is 192.72, BuyItAll price is 184.74, ShopEasy price is 167.28]
Done in 10028 msecs

TR, RUHATFEN 1088, KRN A2 i) 50> B S AR R 29580, BIAE S | T Discount
Hie 55 S 54~ R 2R [ RS FRE AT T I AR A SEV B . IR 200, SEIAAH IR s 3, AR
WRRTNZRFFTERE. Aid, B 13 WA, AR RE X — 77 SR AR H S,
PIRMEALF, N streamiR)JZ MO JE LR R0 [81 6 1O T8 IR . A, ARAALE, 4R A
5E X CompletableFutures i EAL 5 HhATHITAAT AR BER B 5870 MR HICPUBE I .

11.4.3 WERSMESRIE

EFRATTHR A Fcompletabl eFuturetpsErt, IS X E M findPrices ik,
TEAIMRAS A0 R TR o WK A B B N A KK, AL, TROTIR TR ST E XA 21

RIBEHE11-16 [fifcompletableFutureLI findPrices ik

public List<String> findPrices(String product) { U 7REE
List<CompletableFuture<String>> priceFutures = F N shopHIEE
shops.stream() PR RIS

.map (shop -> CompletableFuture.supplyAsync( <—
() -> shop.getPrice(product), executor))

—ANE
iggmjlﬁ% .map (future -> future.thenApply (Quote: :parse)) <+
5 .map (future -> future.thenCompose (quote ->
£E"]Future,

BT CompletableFuture.supplyAsync (
w A () -> Discount.applyDiscount (quote), executor)))

.collect (toList());
Quote X RTFFERT, Xf
return priceFutures.stream() HIREI R EHITEE R

. (C letableFut r:join) < .. =
e Com L ) gt
STEE, FHREE BAIEEE
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X, FNEERLREMEZ T, AR — LD AR R R A A T4 X =R
AR AR AN 11-5 7 o

PRIGE AR Executorzifg
ShopX
PR R ~~{_ supplyAsync
taskl
[ shop.getPrice () J
thenApply

new Quote (price)

thenCompose

task?2

[applyDiscount(quote)W

join

Priceﬁ%/

Bl1-5 ik AR AT 55

PRI HEAT X = R map$5AE RS 1 B 11-5 v (9 [ 20 5 SR A R R X, A3k R4t
CompletableFutureRERHEAVREE, FER LRI BT T 4545

1. SRERINA&

X EAEAEP IS~ MRE RTEATE RN LR 2R, A EK Lambda ik X AFE
FSE AL Y supplyasync T LT LILL S0 A shop A T80 ). 55— e i 45 A2
—/~Stream<CompletableFuture<String>>, —HIBITHEHR, B completableFutureff
SRR E XTI shopiR M FAF o TR, fRXfcompletableFutured#fT i E, HIUHLH
129 7 ik 1 AL T — N Tl T8 Executors

2. RATIRAN

IRAEAR T BT o R A ER A AT B, 1 T — IR 00 N TR AR AT AT A2
MR%5, WALHATEATVOEAE, ©JLT- A LIAESS—m AT, A LAReaS R R, Aol
RKRZWIER o T XA, VRAT AR — 25 d AR i completableruture X 8 H € 1Y
thenapply, F—AHFEFFRHERouote T EAENSEULIBL T,

EEH T HIMREAK CompletableFuturePUTHR, M thenapply FiE#EIASS
PHIZEARACHS I PAT . X ERZE completableFutureim &AL s T}, FRA L LambdaR A
%5 thenapply i, ¥ stream™ ) E: CcompletableFuture<Strings X % 5 i ok Xt 7 1
CompletableFuture<Quote>XﬂLg‘ﬁo 1/J/TmuTHﬁﬁﬁ%ﬁﬂﬂ‘fﬁCompletableFutureE‘J?ﬁf%@
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AL T —HL R 4 st rean K R AT A0S I L—FE

3. At EHIINIEHEFuture

= A map A EW KR RICFERIDi scount IRS5, MR IE S 2 Y JELaR S ik HR I ST
X—F G — DA AR, PO S Bt T (858, Wi Mlrmis, B
BRI A R B ER ), T X — 5, R E R R T .

N T —HbR, ARG — L #get Pricey supplyasynclfRE, KX —#EAREL
LambdaZ&ik XA UL 44 T supplyasync T.) Hi%k, Z A ERA LR H— 1 Completable-
FutureXf 4, B HECNIE, IRESHT TR BARIE, T ARFE R completableFutures
MG IATEML, VR EREIEE M TAGIR ) 7 = ER R A T TAE

O MshopRZHRIBUNHE , HE LML ouote,

O E3RMEouoteXf R, WHAENSEULESiDiscount I]RE, BUFRZA IS .

Java 81 CompletableFuture APHEMHE T 4 NthenCcompose s, EilELl T hXx—H
MY, thenComposel7 bk SEVFIRXS P AL RAEHEAT IR R, S —IMRAESE S, K53
SN NS EULIB AT A, Wa)iEul, VRV LIRS completableFutures X4, Xf
% —/I\CompletableFuture Xﬁ%iﬁ] H thenCompose, B-JF ] ,ﬁ\:{gﬁ—/l\ PRI i%( o %’l %—/I\
CompletableFuturefAT5E NG, EMA TR IZLREINZEL, XA pREUR IR [PIE R LS —
A completableFuturelfiR FIfdm ATHE B —completableFutureX %, A
K, EMfirucurefEMAFRYRT MM, FABRIC SRR T AN E LA, e anmm
UL,

4%ﬁ?ﬁ\mapﬁ%1/ﬁﬂgﬁ@E@Streamﬁ?q&%ﬂ*/l\ﬁ']%%, %ﬁ\?ﬁﬁ‘ﬂT*/l\List<Complef
tableFuture<String>>, %X%CompletableFutureXﬂLgiHE'i@Eﬁﬁ?%E‘?, %?Jtﬁfuf%ﬁﬁ%iﬁ
BA- TR RS o inBAS EATTRIR B . ARRS IS B 11-18SE B A BT £ indPrices g A 1Y
Fan

[BestPrice price is 110.93, LetsSaveBig price is 135.58, MyFavoriteShop price
is 192.72, BuyItAll price is 184.74, ShopEasy price is 167.28]
Done in 2035 msecs

PRAEACHDIE B 11-16 8 FH Y t hencompose /7 kR Completabl eFut ures HH i) HAl Iy ik —
Fe, WIREL T —ADlasync G845 B AYAS thenComposeasync, BEMH, AP AFAsync
B E T —MES —FE, ER— D& s T; MATKUAsyncg R ITE S R 2t
SR B — AR, TS R SR R B . S NS, R A
CompletableFutureXﬁ%E@?ﬁ%ﬂﬁ%?%#ﬁ\CompletableFuture , E?U%l@{fWﬁﬁﬁ@K/l\mi
AT CcompletableFutureXf %, X FHRAMZER, a3 KE BT S kA 20
220 FATEEFE t henCompose Tk IR K A B Ml —28, /D TR 2T T4 .

11.4.4 MW/ completableFuture MREGER, TRENREHFEKH

AL yE A1 1-16 , RXF—"CompletableFutureXt R T thenCompose ik, Jimk:
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1L 388 T % — > CcompletableFuture, % — > CompletableFuture ¥ 75 & fifi FH 5 — 4
CompletableFutureHATARVE N RIA . (HiZ, J)—Fh B WIS, IRFE2EM A58
AT HconpletableFutureXf RN R AL, M HARUAGBERE —MES T8
WA TR —IUT 55

XFEDL, VRIZM Fthencombine 7k, B IBiFunction5H S8, XS4
FE ST P completableFutureX R 58 MITH G , 45 R A& IF . [Flchencompose i ik —FE,
thenCombine HEWIRMAA —Nasync A, XH, WHR# HthencombineAsync 253
BiFunctionHVE LW IFHRIEREACBIL RN, o100 —MESF LB T

BIRFATEALBAT XA, RFNE, A —KEIERER % E IoT (EUR) THTHY,
B2 Ay B LASE TN Iy AR B LR R 2 1 o AT LU S 26 19 07 =X 1] B A0 048 5 T a4 As [
A PGZE R AT 3R MR 55 IR R A B RO T I SETTZ M T Y T ARAS oS, PR A4 RS Al
e, MR BRI ASSR LOCY I S, 1538 LEICIHH I A RT iAo TR =, ARAE 220 ]
% = > completableFuture X %, X il W > CompletableFutureit & H 25 K, FH i
BiFunction FIEZEMAIG, M EREALT R 155, IR TR,

RIZFEN1-17 SIS A completableFutureXf4

EE—MESEIG
| RIS B
Future<Double> futurePriceInUSD =
CompletableFuture.supplyAsync(() -> shop.getPrice(product)) <+—
B E .thenCombine (
#AER CompletableFuture.supplyAsync (
IR S () -> exchangeService.getRate (Money.EUR, Money.USD)), <+
N (price, rate) -> price * rate
AnLE )i BIRE-MRIES, B
LM TTZ BlRYEE#ICE

XA PR RO T AR IR ERAE . FH DT — Rl A 55 X LA THR A AT SR 2R 9E U8 ,
PIAR R Z it henCombine 77k, TTRFHER B TP A B t henCombineAsync ik, K11-6
JER T AR I B 1 1-17 TR AN 2T S5 & Al ZE et s BRI AR TG, DB TR
LBsf T A R R A A
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IREILEFE Executor Executor
#FE1 g2
Shop¥fé ~—

taskl \ task2

supplyAsync supplyAsync

shop.getPrice () ’ { getRate (EUR, USD) ]
thenCombine thenCombine
(price, rate) -> price * rate

Pricexfs <! join

E11-6  AIFFAF IS B AT 55

11.4.5 X} Future 1 CompletableFuture H[E]

I SCA A BJE AT, B TE B - 16 AR TE 11-17, JES TSI 2 20 T ATk
FJava 8 Z B #2 ML Future L P, CompletableFuture WA SE B A H 4 19 B K AL #e .
CompletableFuturefl|f]Lambdafiib= LA B A APHE 7 —FhHLH] , BEAE A 272X,
e B Gy ks 24 LA R B A 7 P T R 8 B 55 455 B8 7T 8z — T fift
FcompletableFuturefEAUHY ] e Fali R E RAET:, RAT LAl FJava 7rh 82 LR
Pk, BRI RIS R 11709 D RE . ARRSTE B 1 1-18 )R T Al SE ik — 38R

RIBEHE11-18  FlfHIava 7 LS I N Future X4

Bl  — M Executorservice £ 5K

B E& i
ExecutorService executor = Executors.newCachedThreadPool(); <—
final Future<Double> futureRate = executor.submit (new Callable<Double>() {

public Double call() {
return exchangeService.getRate (Money.EUR, Money.USD) ;
-1 1)
EifKT Future<Double> futurePriceInUSD = executor.submit (new Callable<Double>() {
BETE public Double call() {

LR double priceInEUR = shop.getPrice(product) ;

4— —
Future 7:E % — /I\ Future

return priceInEUR * futureRate.get (); ch25 146 22 75 5 b
SHTEE [
Yhi EEHMNERIENE—Prutureh, R RS

BBFCERMIETE R ILRNE
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FEARASTE HL11-18, fRifad A THR 238 — N callable X i XA T8 — P Fruture
X4, ANTIRS ERROTHIE T Z A%, B2, IREIE TH M rutureX%, #
TG E B AR R A RO S o IR, TS AEEE 11-17—FR 7 X, ARTERl— 1 Future
T AR R A B Y BROTRT i AR S IR 38 T ARtk . i, AURIE 1117 4R
{#iflthenCombineasync, ANMEiflthenCcombine, BACHLTEEA11-18FIBEE, KA =1 Future
P TRT S AR AN R AR IZ 5, RORIE L AR o X P RDSEBLR R BRI IX 1, 5t
BREX A Future T T A I B A R 11-19F IS 511-20, FRATTRER 2IA1Hm KLk
Xf [ M AR E A TR B 2 AT 5, BiAE AL AT 55 A5 24 T 45 8 B ny g hn, X s
Wi wiis aran ity NIk iy 2 LT

WY B Aifds” WA T 2580, Ak T—28oTR, R B PRAH
RS AR S AS SR BRESR A 7 (R A R B OB ML LU A Pl A AU 5K ), TN SRR AR Z
HOISEE, S5 A MR AR e 2 Z 5 R #5 Tk i —7, & T Anfel it i . completable-
FuturefjcompletionFfFLMix—IhEe ( SubAi, FHgetBiH join ik R o mHZE, &
FlcompletableFuturest /A BEARLLFE Fi81T )o

11.5 MU CompletableFuture HYJ completion E

A TR TR B BT AT 735 9 A 0 A 7 e 2 22 7 TS 1R ) S5 A AR AR Ty 12 Y S A O
o ZJogEln), B, ARAY DGR &S A Al 55 AR i BB B JCIE U B SEIR | fih & 1)
JR R Z R, DR S5 #5 10 617 ) R 28 A SEIR , A7 S6EE 2 YT Ie R A 55 A PG A4 0 ) Rl
WA, BRWTBEAHX T AR R, A R B A 1) A8 T AR I ) B

F T LR, AR B SEC P R st 7 R R R 11 1 B L ) — SR S R, S T AR
TERINES, FROTUUN ARG 8], (i randombelay 5 U R 1) [ 2 1538 .

REDHRN-19 — DA 0.5 22 SEMBEHLAEIR 1 757k

private static final Random random = new Random() ;

public static void randomDelay () {
int delay = 500 + random.nextInt (2000);
try {

Thread.sleep (delay) ;
} catch (InterruptedException e) {
throw new RuntimeException(e);
}
}

HBA LR, ARSEEY £ indprices ik FUATERATITA R B3R [IE I A" 75 BT A B A%
AR BRASCR IR, LA i 20 [ 5 o (AR A2 — I ) S 70 [, S PR RIS e IR (]
BURTRE (ASEEE o R Aty ) R U] S B Al B ik — 20 B A0t R e 7
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11.5.1 NREMIBEEFN ALK

RELRE G S, SRR — S T A M L sc A5 R TRAIZIT 2 H
AL BlcompletableFutureifi, XFEA{~CompletableFuturedBTE 3T E PAT O )
fEo R T SE8X—Hbn, £ TP ERS, RSN RS TE B 1 1-12 9 R S B 55— 43-iE
ATEN), L findPricesStream i EFRAN— " H completableFuturetd il o

RIBFEHE11-20 EHfindPrices iiER El—AHFuturef 7T

public Stream<CompletableFuture<String>> findPricesStream(String product) {
return shops.stream()

.map (shop -> CompletableFuture.supplyAsync (
() -> shop.getPrice(product), executor))

.map (future -> future.thenApply (Quote: :parse))

.map (future -> future.thenCompose (quote ->
CompletableFuture.supplyAsync (

() -> Discount.applyDiscount (quote), executor)));

}

MAE, YRAfindPricesStream iR M A Streandi™il T 58 W maplE, TEMLZHT,
EATEIZTENTEM T = Wnap o X DH RN #RAELLREG L, HE2EFD
CompletableFutureJ:?jI_ﬂﬂ*/l\ﬁ%f/E, izﬁ%ﬁf/i:\?'{CompletableFuture%&ﬁﬁ?ﬁ@mEE@
& M {H . Java 8HYJCompletableFutureifi id thenAccept k4L T X —IaE, B I
CompletableFuture:ﬁﬁ?%Hg)ﬁEI/‘JJ‘BE{Eﬁﬁi‘ﬁo EX BEYHFrh, Z(HREHDiscount fkR%5
R FAFHE, B T SRR SR BT ARG AR AT pit® , A S B R AR e, R
SR A RATENa -

findPricesStream("myPhone") .map(f -> f.thenAccept (System.out::println));

TE, MRZEIE S thenComposeflthenCombine i i—#f, thenAccept ikt
T—MRMA, #Hthenacceptasync, SPMUA I IT 2 XA FRES R0 TH e AT IR L,
TR PP — N R AR ARSI T, AN IE]*/I\zJ%ﬂ%ﬁECompletabl eFuturef AL
%5 o PO PRAEE R ALY b SO, B B A SR VR A B O AR S e IR BT, Sk
UﬁﬁjCompletableFutureE/‘Jcompletion%ﬁi , ﬁuﬁjﬂ&ﬁ%ﬁﬁﬁ%}ﬁﬁﬂio

T thenAccept ik T 4 L T W] kb ¥ completableFutureiR M Z5 K, —H
CompletableFutureﬁ‘%:ﬁ%@J%%, r‘I:T?JI‘ZJ\BIE]*/I\CompletableFuture<Void>o FrA , map
Té’?%{’[fjf_( =] E"J%—/l\Stream<Comp1etableFuture<Void>> o XULiX/I\<CompletableFuture—
<Void>>Xf4, MRAEMIAFAER AR, RSB T4 R, Ak X e R eEn . IRk 8
REZ IR AU RT MG —LEbL 2y, IhEAMLAATEN G R M INRS . o T SixX— EH Y, AT DAL A
Streamﬂ/‘JﬁﬁﬁCompletableFuture<Void>X€F§“ﬁfﬁl§U*/l\§f(éﬁ'43 , %f#%ﬁﬂ@{f%*ﬂ?ﬁ"fcﬁk ,
AT FR
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RIEEE11-21 W CcompletableFutureffcompletionZfiff:

CompletableFuture[] futures = findPricesStream("myPhone")
.map (f -> f.thenAccept (System.out::println))
.toArray (size -> new CompletableFuture[sizel);
CompletableFuture.allOf (futures) .join() ;

allof T.J B —1HCcompletableFuturef A, B FHTE completable-
FutureX RPSTRBZIG, BiRAl—CompletableFuture<vVoid>XH%, XEWE, WIRIRE
B B W] Stream WP I F B CompletableFuture X R AT 52, XFallof )7 ik MY
CompletableFutureil’forjoinfé"?%f?%/l\z:%ﬂ/‘]ji%ﬁ\o XA TR “E%{iﬁ*%ﬁi’ﬁ]%ﬁ" IVAZERUR =2
AR, FEEARE P A RES N RIS A5 5 T LA — S oA R ], EHTX A5, ARAT DATESR
TT5ee 2 JEFTENS i — 4514 8. “All shops returned results or timed out” .

SRIMAE S —Ledgmp, JRAIAEA B H ¥ completableFuture ¥ L84 T T — P HAT5E
EERIANTAERE, N, IRIETEA M MR IR Ss &, ARAT— R[] 7 45 RERRe i 2R K . 78
AEST , VRAT DM F— NI T Fikanyof o 1 EEI— "~ CcompletableFutureX4
FA R , 3R 0] R 2 — AN T 52 EE A compl et ableFuture X 4 AR [EA LAY Completable-

Future<Object>,

11.5.2 {H#ESEE

IEAFRATEAT IR ey, AR DB S #1119 1 randombe 1ay i HE AL
WREITEM, A= T05HR2 SHP A REHLIER , ANFHlE FEE 1AM IEIR(E . FURS g 5
210 7 —B0E, AT IX B R BRI R BB A A R Z AR B2 7E— I 2]
R[], R R YT AR IR [ AT E — M TE S o O T X — MO RRCR I .,
AR AT TR0, ek TpITEN R SRS TS T AE Y IR A] -

long start = System.nanoTime () ;
CompletableFuture[] futures = findPricesStream("myPhone27S")

.map (f -> f.thenAccept (

s -> System.out.println(s + " (done in " +
((System.nanoTime () - start) / 1_000_000) + " msecs)")))

.toArray (size -> new CompletableFuturel[sizel]);
CompletableFuture.allOf (futures) .join() ;
System.out.println("All shops have now responded in "

+ ((System.nanoTime() - start) / 1_000_000) + " msecs");

BT BAHS P AL A AT

BuyItAll price is 184.74 (done in 2005 msecs)
MyFavoriteShop price is 192.72 (done in 2157 msecs)
LetsSaveBig price is 135.58 (done in 3301 msecs)
ShopEasy price is 167.28 (done in 3869 msecs)
BestPrice price is 110.93 (done in 4188 msecs)

All shops have now responded in 4188 msecs

HATER, b TRPERIROR, F— AN A L8 A A R A5 2
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11.6  IN\Z5

X—zH, RFBIAENT

Q PUTHRBFERT HRAERT, JUHIE IR — sk 2 R 55 138, IS4 55 0]
PIMGERR T ROPERE, IDUARF i R R R

Q PR IZR TR A & P RIS AL APL, i flcompletablerutureJSEALARHE:, RiEMW
S iX— HAr .

O CompletableFutureRib Rt T S H B BAALE], LEARA ML /4 P PAT 55 AT
oA B SEE

Q KR AP IR A 3 81— CcompletableFutureH, REENE LIS AL 77 Ufli RS R .

Q AR FHAES Z A E A, S BT B R 258 ) — e iy A, VRAT LUK X
e IR S5 M B BT — 1

Q #RA] LA completableFuturelEM—4~01JE K%L, TEFuturePUITEEEEE EATIHEN)
IO, BT T — T

Q RAT AP e AR SS AR 7 13817, 255 FH CompletableFuture X A Y51 3R
T X R T e R, iR B — AN e e o b L R R IS AT
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FEARE

Q Jyftafiava 8 BE5 | AT H IR a] 4
Q [A)A A HIALAR R H A ]

Q7 SO [ g i

Q B AL ST H Y

Q0 AbFEAS [ s DX A7 325

Javal) APHRME TARZA HIRILLE, BERY DR ZRIRIT . ANid, Java APIHLAS SR S8R
1 o FATTHME R ZH0 SRR T 502 FE R Java 8 2Z HiT ) FEXCT H IR v 1) Sz R sl i R FRARL
SR, AREATIRAEL . Java 8751 A 2T H IR ] APTRHTIE: 2 i — Al

fEJava 1.0, SF H AN E] Y SR R AR Java . ut il . DatedS, IEMIZEHFTRILN, X
ANRICEFIR B, HAELIZRPRORS BE SR ] . SRR B A 5 e, T3S R AR
BRI, AR5 HITERER R E T, Heln: 4R a0 IGERIE 19004F, AR LR MO
Fhh. XBEWE, WRREEHADateFnIava 8HY LA HY], BI20144F3718H , FHEAIE Fif
XA Date S :

Date date = new Date(114, 2, 18);

ERFTEV R RO N -

Tue Mar 18 00:00:00 CET 2014

BERRAIPLEM, A2 1, HEpateiMtostring FER I FAFREE SIS
No DFATEIFINE, Bk EHETHERAEE TIVMAEIARIXCET, R ERAESE ( Central
Europe Time ), {HIX AR Dat e 8EATAT J5 1 50 X

i Java 1.OIR T EER, Dat SRR SRR G LF—H G, (AR, xEhsh
[ g SR AN i ) S R TR . LA, fEJava L1, DateRHIARZITIERIE ST,
WMz i&java.util. calendarss, A, calendarZStiA UMY REMBITELE, S
B XA S HARASAE R 2 5 A tbin, A KIHEMNOFFIRTTE (R, £4>calendar
KEH T 1900 R A AR X —i 1t ). RS, [T fFfEDateficalendariX i,
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W TR SR BRI R — 2807 Bbah, A ReE RAeE— N 2EE R4, i
FLAE T I 7 s AL A AT B sk B] i Dat eFormat ikt R fEDat e LA .

DateFormat I EWMA T H WM, i, EARERELN . XEWRE WL RS
R FE > formatterfftt H I, RATHESMS R T0ILTUHAIEE R

)5, DateflicalendarZEHRENT LIZERY, BEHI20144FE3 ) 18 HAEHUK4H 18 H BEHE T4
We? XA AL I ERES, Tk —, RIMTSTHemEctHmE, RExEhaT
i 2 T Z AT

JIT A X R FUN — B BOH P TR =69 B AR 22, HelinJoda-Time., A 1 ik
IXEE[A] L, OracledftrE 7E ) A ) Java APTHR it ag B it ) H AN R SCRE . BFLL, MR4sF FJava 8
TEjava.timefl &4 TR L Joda-TimeH 55

X—, TSR H WA APTIT AL A3 R . FoM T A i FH BT,
L AN e R A N SHLES 0 H RS [a], 2208 A0 H RIS (] APTRE S g i — 2L L b
B\ AT FTERS B -G, (R AN R B DXCRAR S

12.1 LocalDate. LocalTime. Instant. Duration LM Period

IEFRATAIRZR I Q7 A ) H RIS [E] B A T o Sava . c ime UM TARZHTAGZE T LA

R, BfilZ&LocalDate. LocalTime. Instant. DurationfllPeriod,

12.1.1 {#F LocalDate f LocalTime

FFHE A ) H AT APTR, AR Sehif 2 Al R Localpateds . M LHE—A
AR, E HEREE T RIBAA B, RS S RAEREE . B4, B WA RS XA
FSIEISH

PRAT LB S T ik ot — P Localpate ], LocalDateLHHRAL T L2 ikk
FEHCHE R, HeanseEay . Ay, BIWULE, WTRFR.

RAZFE12-1 G —LocalDateXf G It E

LocalDate date = LocalDate.of (2014, 3, 18); <y__2014'0348

int year = date.getYear(); <+— 2014

Month month = date.getMonth(); <+— MARCH

int day = date.getDayOfMonth() ; <+— 18

DayOfWeek dow = date.getDayOfWeek() ; <F_'TUESDAY
int len = date.lengthOfMonth() ; <G

31 (days in March)

false (not a leap year)
PRIETT LAME R C) D5 s R G el bR IO AT H
LocalDate today = LocalDate.now() ;

AEFR AR SRV T B2, X SRR TR T Tk, ARid T LUE i

boolean leap = date.isLeapYear(); <G+
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fGih—"TemporalFiel A S get TIEEFFFEMNE R . TemporalFieldt—MEH, EXE
S(Tﬁﬂﬁﬁjﬂ'ﬂtemporalXﬁ%%ﬁ?&E@ﬁo ChronoFiel AR T iX—4% 10, FTLIARAT IR
FrAE T Fget HIRAFEIMES TR E, TR,

RIZEE12-2 [fifflTemporalFielditillLocalDate{EH

int year = date.get (ChronoField.YEAR) ;
int month = date.get (ChronoField.MONTH_OF_YEAR) ;
int day = date.get (ChronoField.DAY_OF_MONTH) ;

i, — R, Han13:45:20, ATLMEHLocalTimeZ8RIR . ARAT LM o £ 4811
BT A Local Time BB SH— T 3R PR BEL VI FNA38h , 85 — A B2k s R] A
BFP, FlLocalDate—kE, LocalTimeZSW4RALT —Mgetter HEPhMX AT EAME, WF
R o

KRAZ;EHE12-3 Al Local Time F eI H

LocalTime time = LocalTime.of (13, 45, 20); <—13:45:20
int hour = time.getHour () ; <+—13

int minute = time.getMinute() ; <+— 45

int second = time.getSecond() ; <+— 20

LocalDat e}ﬂLocalTime%ﬁm uﬁﬁﬁ%ﬁﬁﬁ”{zﬂ] E’J?%‘%ﬁﬂ@o @%ﬁﬁ?ﬁ‘?&ﬁ?fparse , %ﬂ\
AT S —H

LocalDate date = LocalDate.parse("2014-03-18");
LocalTime time = LocalTime.parse("13:45:20");

PRAT hIalparse /i kG #— " DateTimeFormatter, ZIMILHIE L T wfaf 4% Ltbk—4~H
W BT S IEMRATZHIIAAR, EREFMEMjava.util . DateFormat IHEFERAR
fhe BN R2TRITNF/ER i DateTineFormatter, [HIFf, WiHFE, —HARNF
FFER SRR N Gk LocalDat eBiLocal Time X 4 , X Wi P parse /T ik A —A-4k

7K HRunt imeExcept ionﬁ/‘JDateTimeParseExceptionﬁ‘-f%’o

12.1.2 & BHIFIRT(E]

INEEEK LW LocalDateTime, seLocalDatefllLocalTimeMIEH, BRI R T HEY
], AEAT A B XA B, /K0T LB, T LGS A1 B IR R g5, anF prs .

KEDER12-4  HEGIHLocalDateTimeX R, B AL & I H WA ] 177 A gt

// 2014-03-18T13:45:20

LocalDateTime dtl LocalDateTime.of (2014, Month.MARCH, 18, 13, 45, 20);
LocalDateTime dt2 LocalDateTime.of (date, time);

LocalDateTime dt3 date.atTime (13, 45, 20);

LocalDateTime dt4 date.atTime (time) ;

LocalDateTime dt5 time.atDate (date) ;

R, Wi E14 Afatrines{#FatDate)i %, [MLocalDateffid—MHTIXIR, B m
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LocalTimef?@—/l\HEﬁXUL%E@ﬁﬁ, V(mU@'J@—/I\LocalDateTimeXﬂ‘gio V(H_lﬂl)jﬁﬁﬁ
toLocalDateﬁ%toLocalTimeﬁ%, MLocalDateTimeﬁF‘T,%EXLocalDateﬁ%LocalTime

41T

LocalDate datel
LocalTime timel

dtl.toLocalDate () ; <k——20140348
dtl.toLocalTime() ; < 13:45:20

12.1.3  ¥Hl=EHIBEFFATEIAE

ERN, AT TLULREBDIL. LS. JLS JUor X e Jr A H IR a), 22 JoRem],
XA A TN S IS 5 3k . WITEALY A EEKRE , i el A AR R Rm —
AFREEAT R BE AN 0 B — ARV, X  Java . time . Tnstant ZEXF A [A]EEAR 1) T
2, A B AUNXTCAER T (F5E R E HUTCH X 19704E 13 1 H AR5 43 ) FFIRIRZ i i)
PR AT AR

PRAT Al M5 T ) o fEpochsecondf&i— M URFM A BRI — MR L], #
ABTT JrikofEpochsecondif i —MHEGRINEEMUA, BHMEE LI S EUE, XF
B AMERFE SEGH TR . EEMMUAR SN SEL, ORI AR 53 72051999 999
999 ], XEWFE T HIXLEXfofEpochSecond T.) FiERRA IR M LR Instant X 42 .

Instant.ofEpochSecond (3) ; 2z EB ML
Instant.ofEpochSecond (3, 0); 100 4/F (1#)
Instant.ofEpochSecond (2, 1_000_000_000); <+— 4% BEI100
Instant.ofEpochSecond (4, -1_000_000_000); <F4‘ﬁéﬂﬂb(1i¢)

IEWRE & fE LocalDate I HoA oy i T B 132 1 5 11 19 H Y] - (8] 2 v i & 2 A9 AR RE
Instant R SHFEE T Jrikinow, BREMSHSVRIRIBCY FIT 20 ARG, FRATTAREAE 5 ) —
M., InstantWBHHIERN TETHLEMEN . Ea a2 m i LRl 8y . Bril, &
TCIEAL PR EFRATAR 4 25 2 BRA AN [R) BAAL o P AN T Beif ) -

int day = Instant.now().get (ChronoField.DAY_OF_MONTH) ;

B R R R S

java.time.temporal .UnsupportedTemporal TypeException: Unsupported field:
DayOfMonth

AR LIl g Durat ionfllPeriodddffifl tnstant , 2 FRIRATEXT X H PN AT o

12.1.4 ENX Duration BX Period

Hii Rk, WE RIS T Temporali®H, Temporald Mg LT A HURIHERIA
FEF RV R A Z AT, BATEL T Tl remporal SLHIRY LRI k. RA
SRR AR, FRATFRER AP Temporal X R Z ][ durat ion, DurationZRIYEES T JF
Hbetweeniie XA~ H BT BETHI AR LIBIE B M Local Times X4 .M LocalDateTimes
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X4, lEMAInstant WA Z A duration, WFHIR:

Duration dl
Duration dl
Duration d2

Duration.between(timel, time2);
Duration.between (dateTimel, dateTime2) ;
Duration.between (instantl, instant2);

H T'LocalDateTimeflInstant & AANEN H MBI, — &0 7T B,
F—AJE R T FHLAA B, BT LR R . W SR AR B e X 28 X 4 2 [l 4]
duration, /ﬁ\ﬁﬂﬁg/l\DateTimeExceptionj':?"—”;%’o Ah, B FpurationZE FEEATF LRI
PRI AR, RAEE L Al between T 1A% 18— LocalDat e XRS5

WRARFFELUAE . A8 H 5 =00 24 IR, ATUME H perioaZs, fiIZZEM
T Jikbetween, MRAJLMHE SRR N LocalDateZ AR, 41 Frs:

Period tenDays = Period.between(LocalDate.of (2014, 3, 8),
LocalDate.of (2014, 3, 18));

)5, DurationfllperiodZB#f Rt TARZARW M T 25, EHEAIENT N 1 SL ) ;
AIEDE, AR T X BUCASAREE , A2 R A LA temporal #F 42 i 2208 1Y 7 2ok 8 SCEATHY
POE

RiZ;EE12-5 fll#DurationflPeriodf4
Duration threeMinutes = Duration.ofMinutes(3);
Duration threeMinutes = Duration.of (3, ChronoUnit.MINUTES) ;

Period tenDays = Period.ofDays(10);
Period threeWeeks = Period.ofWeeks(3);
Period twoYearsSixMonthsOneDay = Period.of (2, 6, 1);

DurationZEMlPeriodR L TIRZHIUM ik, SILEI12-1FR,

#12-1  BEI-EHE) AT RIRE B EFRRR A A
Bk A EERMSHE FIERR

between 2 BIEEWG s E] 2 Z A1 interval

from b AT — I A T] 25 B 22 interval

of = H B 2 R 43015 interval F S

parse & M AT R B interval AYSLf)

addTo & AIENZ interval RIS, I IS I EIFEA46 %€ 1Y temporal X4
get R 2 HZ interval [RRRZS

isNegative 7 Ki#riZ interval 25 R HH, AEEE

iszero i AT interval RS HE

minus f T8 3 2 1 B (]G interval (1 R4
multipliedBy R # interval BYE I LIFAMR = AN EZ interval U EI AR
negated w L2 SR Y 7 U B interval Y RIIAS
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(&)
B % & RERMSHE 73 AHER
plus 7 PABEISEA 8 E BRI 5 2RI 2 interval (R4
subtractFrom i MIFEE Y temporal %42 K% interval

W HAT, FAT AL H I X REE A TSR, XN T A S ek B
e, BAfREE L4, BAFOURR — B eh RSO E . AR, By HIBAIR R APTHL
fefit T — LA A7 PR B IX SO R AT RRAS o LA, VAT BEA BEAE C A I LocalDat e SLAf]
EHOM3R . FAVE T — R 2 X — BTN G Btz A, TR A dnfaikisfis &
AR, tetnaa/vm/yyyy, QU H - ER RS, DU AT R e i bl A o H 300

12.2 R4\, FEFTFIRRINIL B

WRIRE LA — 1 LocalpateX 4, MEQIH Y —MEMNR, B EAE R ] 500 i 2 Al
HwithAttribute /1, withAttribute FIESAIEX ZH— D RIA, T EBRENE
P R, A B R T 78RR B —AMEE T @R 4. EATTERA 2B Bk )
X4

RIZFEH12-6  LILEEMA T M Local Dat e R ME

LocalDate datel = LocalDate.of (2014, 3, 18); <+— 2014-03-18

LocalDate date2 = datel.withYear (2011); <+— 2011-03-18
LocalDate date3 = date2.withDayOfMonth (25) ; <+— 2011-03-25
LocalDate dated4 = date3.with(ChronoField.MONTH_OF_YEAR, 9); <+— 2011-09-25

KT Awi ch Rk BRI B, B2 — 1S 80E — P Temporal Fieldkf
%, FEASUCHSE H12-60 5 —17 o ffa X — A7 P idwi e no TR AR i B 2- ZEF'E’Jget
TP BT B Fremporald M, FRAT By H AT ] APTZSH SE B A~ J5 1%
MTEX THAREHE, HblllocalDate., LocalTime. LocalDateTimell M Instant, Eﬁﬁﬂ]
Mg, [ fHget flwith)rik, AT A Temporal SHE HEEBAME R X T . 1R Temporal
STRA TR FE, B — 1 UnsupportedTemporal TypeException®d, Lt
14k E 5 0] Instant X% 1Y ChronoField. MONTH_OF_YEAR F B, #{# LocalDate X 4 1Y
ChronoField.NANO_OF_SECOND BT ARl H X R 1 S8

EHEERELIF T X LocalpateXt G, AN, RAT DMEF ik BT AREE N I 535 I
Fo— B

REDER12-7 LN IT B M LocalDat e X R A B M

LocalDate datel = LocalDate.of (2014, 3, 18); <+— 2014-03-18
LocalDate date2 = datel.plusWeeks (1) ; <+— 2014-03-25
LocalDate date3 = date2.minusYears(3); <+— 2011-03-25

LocalDate date4 date3.plus (6, ChronoUnit.MONTHS) ; < 2011-09-25
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SIATRA N B get Mwith HF2 L, (555 12-7h 5 — 1 Tl Y p1us Bt eiE i
T, BMminus A T remporald M, XLk, XfTenporalunit Xf RN I
B A — T, RATREIE W J7 [ 1 Temporal X R AT B MR =R WA B, i i
ChronoUnitMZEFATAT LLAE R B SEH Temporaluni c 2 .

KEIRELHES], R LocalDate. LocalTime. LocalDateTimeld M InstantiXFEFR/RAT
(] %) H A (RIS PR TR mmid I Jride, 3R12-200 X 63 FHAY T804 T 1T 4 .

FT12-2 FRETE S8 B ER-ATE)EAIB R 5 E

B OE B RERRSHE i:: B
from = IRIEAL A Temporal X4 AIHN 4524
now 2 WA RGP Temporal X4
of 2 i Temporal X4 HIFAT I BIERIZ N S S
parse = A5 A Temporal X4 S
atOffset 7 #4 Temporal XTZHEABT X RFLAAL, G
atZone 7 # Temporal XGREABIXHLE G
format 7 i LA 5 1S U Temporal XS F4F H( Instant FEAEALZ )
get % IR Temporal X G B M —H 4 A (EL

, . Bl Temporal XMTZA—ARIAS, MATHE /T Temporal XA AIEI K —E KK
e a QIR RIA

. B Temporal XM —RIA, EATH HHT Temporal MR AMEM E—E I

P " %A
with 7 VI Temporal XfEONMR, MR LIRS HATE S OIE X R R4

RATRL A — TSR 121, Kt — B2 H AT I ARAR SR T RLe g 1 po e

MEE12.1 B LocalDate TR

i T \iX @, dateT 20 EAM A7
LocalDate date = LocalDate.of (2014, 3, 18);
date = date.with(ChronoField.MONTH_OF_YEAR, 9);
date = date.plusYears(2) .minusDays (10) ;

date.withYear (2011) ;
5(?% 2016-09-08,

ESm ZATR A & 28, ART B Babagor X, ek a4axed 7 XB|AB 2, REZET
AFE—AGE 6 P ik 5 AN, BABAN DAL E— MM LocalDatert R, BT
HRAR T AR — 7 F A F . XBRAWRE — 8 R ARV AR 02,
B A e aT & e ARt —4F, A8l E— AN MILocalDate EH], RiLKAFEA KA H

B A EIR BT Z 5,
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12.2.1 {#H Temporaladjuster

WEHAT, RTEZIITA BB EERARN R B . A MR, IREEEE T — 2T
BIRMEAE, tan, B ERES AN EE . FATAER, s8EEAH NRE—K. XiF, /RA]
DM E B RRAS fwi e h i, A% s — 4t 1 2 il i #e i Tenporal Adjuster W42,
MR G AL B H OB, X R LAY R B, B O RTES ] APTE 2 R TR & T L
TemporalAdjuster. YRAILAEd Temporaladjuster RIFAS T LRI EAN], PR,

RED;EH12-8 fHifTiE LA Temporaladjuster

import static java.time.temporal.TemporalAdjusters.*;

LocalDate.of (2014, 3, 18);  2014-03-18
datel.with (nextOrSame (DayOfWeek.SUNDAY) ) ; <+— 2014-03-23
date2.with(lastbDayOfMonth()) ; < 2014-03-31

LocalDate datel
LocalDate date2
LocalDate date3

F12-38IE T Temporaladjuster TEE I T LA,

#&®12-3 TemporalAdjusterZd T 5%

B % & i I
dayOfWeekInMonth Bl AN B, EERE A e LR
firstDayOfMonth Al HB, EMER S A NS X
firstDayOfNextMonth BRI B, EMEN N A S—R
firstDayOfNextYear BIEE—SFR BI, BN IR —R
firstDayOfYear Bl B, TR AR — K
firstInMonth Bl —AH B, ERERFE AT, B E RBULERE
lastDayOfMonth BB BT, BRE S R —R
lastDayOfNextMonth Bl BB, EWMEN T H G —X
lastDayOfNextYear BIEE—SBTR B, BRI AR R RS — R
lastDayOfvear AN B, EREN SRS — R
lastInMonth BlgE B AT, BERERFE AT, e RS EBULESRE
sext orevions ﬁﬂﬁ%#’l\‘%ﬁﬂ‘] HIY, JR8 LR o H 5 s T, H— M Aiee A
LR H

BIE—ASHT A, TR HEBOE 0 B RSB AT, R ER
BULZLRE B, aRix HHE 2GR, HEGRIZ 4

nextOrSame/previousOrSame

IEMIATEEIN, i TemporaladjusterIRATTHT A THE N 240 H AR, i Hax g )y
RIZAF AR B, ik AR SR . o, RS RBA R BIFF VR EER W T LY
TemporalAdjuster, GIEMR A CH Temporaladijuster W IFAEMES . SEFr |, Temporal-
AdjusterfZ O K T H—)— P (X ERCE T — R0 ), & Xanr,
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RIBEE12-9 TemporalAdjusterfEM

@FunctionalInterface
public interface TemporalAdjuster {
Temporal adjustInto (Temporal temporal) ;

}

XK FE Temporal Adjusterdi M AL BLTE ZE L WA — > Temporal X G550 K o) —
AMNTemporal M4 . YR IEEF B — P UnaryOperator<Temporals. 6Lt a) 52 m ) 56
12.2, Z—THABIHACH A2 ARV, SR A O Temporaladjusters

MEE12.2 SEM—NEFIHTemporaladjuster
%t — M NextWorkingDay £, #% % %I T TemporalAdjuster# T, #ea%it A K
WA A, BAEEERE SR B XEHEE, KX L T =

date = date.with (new NextWorkingDay ()) ;

SR B RGEMNTRA—ZRALZNA, BHARERI—K; wREXZRASEAL, N
ié[a—F"/l\);;]"o

BE. TEASLHE HNextWorkingDay £ ¢ FH., iﬁ;"'?&'ﬁl
N1
public class NextWorkingDay implements TemporalAdjuster {
@Ovejlrrlde . JEEL AT
public Temporal adjustInto (Temporal temporal) { A&

DayOfWeek dow =
DayOfWeek.of (temporal .get (ChronoField.DAY_OF_WEEK) ) ;

int dayToAdd = 1; <
if (dow == DayOfWeek.FRIDAY) dayToAdd = 3; o
else if (dow == DayOfWeek.SATURDAY) dayToAdd = 2; MRHRZEM
return temporal.plus (dayToAdd, ChronoUnit.DAYS) ; F, #M3X
o HMIA LR EE MENE S
IR[EE A HEA X, #m2x

ZTemporalAdjusteri@ FIH A TR A MZEIRE—R, wRERXRAZFASKXZAB, N
RIEE A K B BIREIR R HE2K . EF, W T Temporaladjuster®—/ MR XE2
7 R gk vALambdaf ik R 497 NG iZadjusterdE D474

date = date.with(temporal -> {
DayOfWeek dow =
DayOfWeek.of (temporal .get (ChronoField.DAY_OF_WEEK) ) ;
int dayToAdd = 1;
if (dow == DayOfWeek.FRIDAY) dayToAdd = 3;
else if (dow == DayOfWeek.SATURDAY) dayToAdd = 2;
return temporal.plus (dayToAdd, ChronoUnit.DAYS) ;
})

R KA A B EARRDE S A AR5 X EXBREBH, A THAIX—A 4, &M
EBARB AT T4 ARFEN € 9 IR B — AR P T TAREFAE A 09 3R4E, AR A £
Mg R, #THE, KL, RECIZATHEE, LRFRG H AR 2N Z IR A .

4o R AR A8 FAE R Lambdaf’g X Z X Temporaladjuster 5T £, I #H1& F Temporal -
Adjusters £ ## A I F kofDateAdjuster, BHL —/-UnaryOperator<LocalDate>
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ER G KR, RATF .
TemporalAdjuster nextWorkingDay = TemporalAdjusters.ofDateAdjuster (

temporal -> {

DayOfWeek dow =
DayOfWeek.of (temporal .get (ChronoField.DAY_OF_WEEK) ) ;

int dayToAdd = 1;
if (dow == DayOfWeek.FRIDAY) dayToAdd = 3;
if (dow == DayOfWeek.SATURDAY) dayToAdd = 2;
return temporal.plus (dayToAdd, ChronoUnit.DAYS) ;

b)) 5

date = date.with (nextWorkingDay) ;

PRATREA EERTARAY H I ()X AT 73 50— PR, MRAE VR AL 55 ST LA [+ ) A
AT EN 28 H AN DX o 26U, fn] REL R SR AR LeAs XA 7477 A A S Py H 3
X5 TR —TT, FRATSE0URBIY BRI (A AP AR LE L2 ani] 78 BUX 2E4T55 1

12.2.2 FTEN4H X fR4r HEF-BF B3R
AbFE R DX SR, b Ak DL R AT B R R Y — AN AR T AR, B

java.time. format AL ELRERERIA XA H MK, XM, REENEEDateTime-

Formatter . QIEA% AR il LAY T e a & s L) Jrik Ak i, f{BASIC_ISO_DATE

1 ISO_LOCAL_DATE iX FE By % # J& DateTimeFormatter 2K ) Wl & X L il . BT A W)

DateTimeFormat terLHI#RREH T Lh— its AR H s I =4 it thn, &

TR, FRATEER T PSSR AS s AR B T P4 5
LocalDate date = LocalDate.of (2014, 3, 18);

. . 20140318
String sl = date.format (DateTimeFormatter.BASIC_ISO_DATE) ;<—
String s2 = date.format (DateTimeFormatter.ISO_LOCAL_DATE) ; <+— 2014-03-18

PR AT LAE 5 A A A3 I 0] B 4% e BRI i H I 420 BT A Y H S A ] APT
AR AL T R ]G R B T 05k, ARAT LA T J5 i par selk B E A% H IR R
Y AY :

LocalDate datel = LocalDate.parse("20140318",

DateTimeFormatter.BASIC_ISO_DATE) ;

LocalDate date2 = LocalDate.parse("2014-03-18",
DateTimeFormatter.ISO_LOCAL_DATE) ;

MEWjava.util.DateFormat Ml H, AT DateTimeFormatter SE #2404
M. FrLA , Vﬁiﬁ@gLlﬁ{ﬁﬂ*ﬁﬁ@U@*ﬁﬁ%%;WJ s ?Jﬁf?ftDateTimeFormatterﬁ%Xﬂg%K%ﬁﬁ,
FHRETE 2R AR R X BE 5], DateTimeFormatterZ&iA L FF— NS ik , ERLI%
B el ] SR WEFE 2 e I AW R (1

RIBBER12-10 #HHEFENH AL HEDat eTimeFormatter

DateTimeFormatter formatter = DateTimeFormatter.ofPattern("dd/MM/yyyy");
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LocalDate datel = LocalDate.of (2014, 3, 18);
String formattedDate = datel.format (formatter);
LocalDate date2 = LocalDate.parse(formattedDate, formatter) ;

ﬁfﬁ{tﬁ%qﬂ s LocalDatefly formateﬁ‘?zt‘{ﬁﬁa%‘%E@*ﬁﬁﬁi}ﬁT*/I\fﬁﬂﬁz H %E"J??@% o
B, H A Mparse T kMRS AR AEHT T RIA 45 8, JFEE Tix H X%,
ofPatternFEWIRM T —NEEM WA, TR DAIEIE N L ocalefIER S, CIETEHR
WHPIR,

RAZFRE12-11  QlE— A L DateTimeFormat ter

DateTimeFormatter italianFormatter =

DateTimeFormatter.ofPattern("d. MMMM yyyy", Locale.ITALIAN) ;
LocalDate datel = LocalDate.of (2014, 3, 18);
String formattedDate = date.format (italianFormatter); // 18. marzo 2014
LocalDate date2 = LocalDate.parse(formattedDate, italianFormatter) ;

W, AARVRIA T R NAne B 3], DateTimeFormatterBuilderZSbFRiL | H & J1
HAEAR, RATDIERRIA ST s, —— ik H O g8 Aok, BRI TIER R
HIFFEATEIRE, LLan XA R/NE fEHT . ZEMERAT ( RVt el F S &KL S A, R
Wb UCEC g s ). R, DIREMS PR e kv, wan, /Rl L
DateTimeFormatterBuilder H O 4 A2 L WL IR 1A ACAS iE B 12- 11 i FH Y italianFor-
matter, fUASIHHINT

RISEE12-12 foiEi— P DateTimeFormatter
DateTimeFormatter italianFormatter = new DateTimeFormatterBuilder ()

.appendText (ChronoField.DAY_OF_MONTH)
.appendLiteral (". ")
.appendText (ChronoField.MONTH_OF_YEAR)
.appendLiteral (" ")
.appendText (ChronoField.YEAR)
.parseCaselnsensitive()
.toFormatter (Locale.ITALIAN) ;

FRT L, fRE g~ Tl | B0 A% CA LR A i ] s A (o] B, (ERARIEA T
figp Ay Ak B SRR Z [ B OG0 b, ARn] RERE BEAL BN [RI BT X, =l i FANIR] 4 D
TERGUIRIZES: . HTRI—Y, FRATIRTT UM 5T 9 H IR R] AP sk 26 [A) e,

12.3 AEAERIEXFFHE

ZHIRE 2R H IR AR EERA L S AT IX M5 8. X A AL BB H AT As (] APTE
JnEEELYyEE, A HGETAR H SFNET [A] APTRS X B AR PR KL FT L 1o #iiYjava. time. ZoneId
KREEMFava.util. Timezone AEAC . BRIV B bREHE AR ICT J it X AL PEAYG &2 2= 0
ERMmEC, HanabEE HY6H) ( Daylight Saving Time, DST ) 3<falt, PR H RIS E]) 25—
FE, zoneTaZRtETCILIBMIY .,
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ol DX A2 HE — 2 A RIS DX 0] 43 B A B E RS TR A R A DX B EZoneRules XN RS T
A0 IXFERYSEH o PRAT DA TR B8 13 8 F zone TdgetRules () 1538 E B X AYHLN) . B MEFE
M zone IAX LA — X IDFRL, Fbdn.

ZoneId romeZone = ZoneId.of ("Europe/Rome");

M DXIDHR Ay “ (DX} / (T} AOAS X, aok Sel [X AR Y BOE 0 i SR R 25 5 3G LRI ( TANA)
(AR DA R AL . AR TT LAsE i Java 8 HT /i Tk t ozone Ta — BT X X G 40 Zone1d:

ZoneId zoneld = TimeZone.getDefault ().toZoneId() ;

— HAF|—zoneTdX 4, FRELAT LUK E HLocalDate, LocalDateTimem{# /& Instant
XREEGER, Wit —1zonedDateTime S, TACE T AN T8 I XYM AL &L, AT
HNR PR

REDEE12-13 Nt et X (5 8
LocalDate date = LocalDate.of (2014, Month.MARCH, 18);
zZonedDateTime zdtl = date.atStartOfDay (romezone) ;

LocalDateTime dateTime = LocalDateTime.of (2014, Month.MARCH, 18, 13, 45);

ZonedDateTime zdt2 = dateTime.atZone (romeZone) ;
Instant instant = Instant.now();
ZonedDateTime zdt3 = instant.atZone(romeZone) ;

K 12-1%} zonedpateTime (4 RER #6147 T UL, MG BEWS 5 B /R B f# LocaleDate |
LocalTime. LocalDateTimeld K ZoneIdZ [AIHNZE R

2014-05-14T15:33:05.9414+01:00 [Europe/London]

‘ LocateDateTime

‘ ZonedDateTime ‘

K12-1 Ff#zonedDateTime

Hitzonerd, IR LK LocalDateTimefs4i A Instant:

LocalDateTime dateTime = LocalDateTime.of (2014, Month.MARCH, 18, 13, 45);
Instant instantFromDateTime = dateTime.toInstant (romeZone) ;

PRATT Ll i S w7 5 8 Local Dat eTime X 4 «

Instant instant = Instant.now();
LocalDateTime timeFromInstant = LocalDateTime.ofInstant (instant, romeZone) ;

12.3.1  FIAF UTC/HEWHEaRTEMEEREITERX
5 — T A 1 2 e X 4 2R P S i X U TC/ AR BB Sa M B S R 22, L, 3%
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TRXAHIE, RATLAGE A% TS/ o XL, JRATEUEfzZoneof fsetZk, B
JezoneTdM)—FJE, FR AL AT FIE 2ok BRIBIR /Lt a] i 22 57

zoneOffset newYorkOffset = ZoneOffset.of("-05:00");

“—05:00" 1) 2 S B b X I 9 A 52 ] AR R bRAE IS R] o 1 R, X APy =0 LY zoneof fset
JERT BATA HOGRT R sEm , It AERZEUENLT , A . T Zoneotfset /@ Zone1d,
BT AR ] DUGARIE i B 12- 13T & AR EE R v] DIBIE X BEfof fsetDateTime, ‘B
ISO-8601 Ik R GE, LIARXS T-UTC/A&ARIE ik I ] 1) 25 75 207 B BT TH]

LocalDateTime dateTime = LocalDateTime.of (2014, Month.MARCH, 18, 13, 45);
OffsetDateTime dateTimeInNewYork = OffsetDateTime.of (date, newYorkOffset);

HR G B AR [ APLASRAE T 5 — AN R, BIXTHEISO 7 &2 48 (non-1SO calendaring )
B3 HF o

12.3.2 FERAMNMWBFREERES

1SO-8601 H [J1 ZG¢ 2 M SCH H I RS p G 5hrife . (2, Java 87p 3 Sk 4R 4L 1 4FP H Al R
H RS, X8 H RGN E—AEA — DX RN HEZ, 512 ThaiBuddhistDate,
MinguoDate . JapaneseDate PA X HijrahDate. i X2k P M LocalDate HRSZ M T
ChronoLocalDatefzH, BEHEXI/ DT H A T, FIflLocalpateXf %, #RATLIAIHEX L
Jy s, AU, eI RS T ik, AT LA — N Temporal X411
S, W FOR

LocalDate date = LocalDate.of (2014, Month.MARCH, 18);
JapaneseDate japaneseDate = JapaneseDate.from(date) ;

s, R AT LU AN Locale BAUMAIE H I R4, #2581 # % Local e XTI 1) H I 524
B H BRI R B APTH, Chronology# H# R T — M HIT RS, HHEMNBS T ik
ofLocale, W LMEEIE—ANLH], LT .

Chronology japaneseChronology = Chronology.ofLocale (Locale.JAPAN) ;
ChronoLocalDate now = japaneseChronology.dateNow() ;

H #1 K 0] APTAY i1 i AT 1 F Localpate, Ramktffdi HlchronoLocalbate, Ji
ORI A B AT B A th o] BE S il—2e s, Mk SR e H DT R G, A T REAS AT
tan, A ANTREs X Fe i, Bl—DH RECA 31K, —FafE121h A, 88—
TR MGEBEEER . BT XER, TATER RN P HLocalpate, M
fitt o BRAE L SN ARE ;AN AN SRR TS ZOR R A A SCE AR A, X AR N [l

ChronoLocalDateZ’éo

FRE=HHR
fEJava SER IR H 2880, Hijrahpate (ET2HH DT ) BRER—1, FHAE
RRAEBMAEN . Hijrah H R TRIA AR Z o Java 854t 7 2R 07 Al— A1
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fr, HewvE A, e A ATy AT UL, sl Ul e HREE e ] UL YRR . withvariant
FEE LA FEREN AL, AT ZHuijrahDateX —FrifE, Java S ALHE T 2B FER
(Umm Al-Qura ) 25,

X B AV — AU T AT AEISO H I R ECY RO 22 AR R H A i ALk

H . 18 L BT A9Hijrah
HijrahDate ramadanDate = HER, KiEEXTH#
HijrahDate.now() .with (ChronoField.DAY_OF_MONTH, 1) ?i—ﬂ%IE, ?%EU%HE’{J

.with(ChronoField.MONTH_OF_YEAR, 9); <—— %_i, ENEoMNA

System.out.println("Ramadan starts on " +

IsoChronology.INSTA- %sochronology . %NSTANCE .date(ramadanDate) + 3
NCE f& IsoChronology 2 and ends on " + FHA1%T2014-06-28,

N | IsoChronology.INST"ANCE.date( <+ 1kF2014-07-27
ramadanDate.with (
TemporalAdjusters.lastDayOfMonth())));

12.4 INZ5
BB, R T LA

Q Java 8ZHIZ MM java . util. DateZE LIS HAb T 245 H WIS ] 2R A IR 2 A —3
BT L REREG, E46 5 28 DL BRI RS (e . ERIAME R 4% o

Q R H A APTH,  H - S AN T AR A

Q FrAPHEHE T IR AR Fm X, BRUBIX 5 T 7 AL AR R

Q PRWT LR gt a2 A 0 7 20 H RN fa], BR0E A 45 9 B R [ —ASE p sL ), %
B H AR AN S R A AR

O TemporaladjusteribVREEMS FHEAEAN A 7 M H I, SRR T —RK LB e n
—AME, FHHEARE ] TR H O H I

Q RBUAE T A% B AR 1A% SRR, 8 A A% eCae , FTEN S sl B b B 30I—sf ) b 42
DS AT LGB AR B, BTl A ORI, I H e R L .

Q ARAT LA FRA XA B 773X, 30 LS UTCAS MRS TA T R) A & X5 i 22 10 7 X 3k
TRIFIX, B 3 H - R 4 b, SFHE T A A

Q YRILTE AT LU AR TISO-860 1hR1E R G HA H T RS T .






ik Java 8

AP RSG5, TAE BN Blavardh 1R EGUGEE, FEXtTava 8F1Scalarh #H 3¢
AR R AT B

FH13Fd, RS2 mh N BRECUEE, TR ENARE, FiEdaraafr{elava 84
BT ERBGUG AR

FURESTHERB RN e R, BiEEh RS, FHEML. FEAEIRER .
MERHIZR, DARKEICHE, AT X — R EE - ERAKE, EMAS TReE SN ARR
RGP RS T, MRS T — 22 R PERI IR, S BhUR B EniR MmN IR 7 .

157 HETava 8Ff1Scalall & I FFME LLES——Scalag —F#i B S, ‘BfJavafy JL4rHH
L, #AETFIVMZ |, &l — Bt e & R ARASE, A S RS B4kt Tavalt sy h
9 A 7 3 5, T R

e Ja, ATES 16T B |22 Java 8HUJREE, LA K 1A oA B dmFe i 28 3R . Bk 2
Oh, BALEJRE T & A WPLE sk dt UL K 5 B (0387 4 Pk vl REHE B AE Java 8 7 JE kA HL



Bk G b

AERE

Q A AL T R E R
O 4Rt

Q =GRS5 3 A
O w5 R Javali IEN]

Q EACFE

WELEI T, AfrpmsHm B Bl XA BIHEC L, JRATREH X R R
FRAL S PN A T —E W T . EFE 10 /E Lambdag& ik sUR— 55 R 7 34 2 Uh FR AR X 7] 28
XN AR, RIS RE Rk A A0y X—& i, Ffila—— AR
R XL, FA TG 208 RN, DAL ER—2ORIE . FRATH e RIT sl 4t
FIREE, AR A2k ARG . SUHEWITE, JRR BT Iava SHYSL AL & o
FE, AT ERAMBIE R AR, =B i %, BHEAL . FPAERSHE | IE
BRI BEAIER LRSS G 6o

13.1 SCIFNLEIF R

TEFRA VBB B X — N KR )38 B R R G A T T, i HX A R G R Z AR IR H
Tt PRI DI Z AP X R R G TARWE? R A B A ML Tavafi i 61 A ian T ix
P E AR S e, BRI A A M synchroni zed BT, WA B E
s HLFRATIT LA T B R 0T & S BB A ZWME ), BNE— 2 F R RGN R R
FATEAE B PR Z R4, HIRURA I TS, IEMFRAIERT I LE TR, SRR B
TR TR CRMRALBE St reanfPii /KL P B BREUR & T35 B R 5 — ik e U i
B TR ES ANERFNA S — DR IEES AW ), Java 8HHH st reanf2 it T
SR AR T, IERRATTAAL OB FEAY SR, 850 A48 RGN KL B

NIRRT TR, RifA T AWt ng (Ram e A RIS, Sdr2sm
SERINIZ W R GRS, IXREREME TR EE BB TR PRt T4 bR, XSRS
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HPEBEATIEAS, HCATRS S TE CRRIF RGP A AU Z R AR T ) DL R TE (RG-SR
HR o Z [ AR B ).

A, RRZERRF BT, o0 H A 255 R AU e I AR U 8 — e ok i
WIRERUA AT REALE RIS I AR A RXRMEDL? R AMTHE AR AR R 7 BAEIRA 2
AR AR AR AR A Bix — 2 VIR, RGN Y CERIVERTT DR AR
X TR — MR AT AT Y o LEFRA T R TT BE— AP BRI

13.1.1 HEHRTHE

RZ, FTATRIATHE R ICEE UM A AL A SR A, #RIRT L2 A B Es A BVR T 4 AR
H R ZANTTEE ORI o (B LSRR RAE T 1 RS0 A5 o IR A BRHEXTIX 451
RIAFTIEAIE? WR— DX EHAT TIBU, SR AN? HA RS 2 A e XA
M7 HA A AN B R K A TAEYE? FA T 25 I 5 R A A 2 X — e A 7
METEAIE RN IARNLZ [ C s — 0 BB 2 AR AN Z 75 We . Hehpiiiid, i T
T AR IR A, FRAIRMEB ERVREE I A2 AR BT A AR AR o TR 13- 1R 13X
— [l

WA et
i%51%: ,| List \

TR S5 /5

A B (&3

K13-1  ZADKER R — AR, ARAER IR SRR R

RBAXFE—DRGE, EANMEBUE TS 4 XA — D RGO — DB L EEF,
DU VRAS P2 BT R T2 280 AR RE LU 7 (B 08 T B &5 A T S B /M R — m
MIFEBAERENIREARES, WABRCHAXS RAPIRE, I returnik BIATA B9THHE4SS
IR AFRATTRRIL Ty So A0 B8 R B AR 84
SERHTIYF, B RMRLE A R 2k RIE e i 2, BIVE SR R SCR T 2 T
PRELH B RTENG . T T — LT
O B 7RG A N AR AR, R R M AL Bk, A4S BRI R (—4
Jﬁlﬂﬂmﬂ%ﬁzsetterﬁﬁi )o

@ #EFAR I i Michael Feathersfi) Working Effectively with Legacy Codel 4l T f#iX A~d 3L,
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Q Ml — 5

Q BEATR A I ERAE, el — S S R

MF—AAENRT “TCRVER" S, FRATIRL 5 BEAN AT ARG o AN Al AR XS R XA —Fif
X, EN— B AIRE A SBAT AT A B EORS . EWE — B — Al RN 5¢
BB, BKIEAZHEA B AT BURPIRS . 0] At s, T IR AT RIA, Jf HLih
TEMAZEY, ERERLEER,

CTCRIPETT Rk B BRI B RAR 0T, AR EE =T RE S AR A FUE R 4™ RETHENS
LU AP O7 s . AR BRA AR/ = 25, IRREE R — . — MM, IR
ARG X —EN, X ARG REAE SE BRI T, S 2RI AL,
AT — TR 2R HAM R DT LS T A, S R — LR T AR RS PP R RLE
SEAE AL AR AR AL 2

XL SRR T R B R , BAE T — TSt AT . (AT IR Z AT, 1A 1R B R
B e 5 A X A2ie

13.1.2 FHRARRE

— S AR RS, ARSI A — R TE TS, b E e A,
BRETHIRA, SRJ5---7 BT, WEARARA Bl R AR i ey SRR 55, W
BPIT— RIS . MIIRPIBUE— 55, B SR e 5 i3 55 007 LU PRIz 57T
BHEA, R I N 5 &7 5t AR 55 BB S5 s HEE MBIR AP HUE N — 355, JFERE BidRAE.

R AT JXURS P 2 R 00 2 L THT ) X R AR , AT SEmP IR THBAR 2 % l”
gafe, DOWERRE R E RIS FTTRAURZAEICARE AL, AR . 52 For S LR AEER,
UG T T B -

Transaction mostExpensive = transactions.get (0);

if (mostExpensive == null)
throw new IllegalArgumentException("Empty list of transactions")

for (Transaction t: transactions.subList (1, transactions.size())){
if (t.getValue() > mostExpensive.getValue()) {
mostExpensive = t;
}
}

T3 — My I 4 IRTESRAT ST E L F S|, ] Stream APIRA] LA
FE T TH XA A A
Optional<Transaction> mostExpensive =

transactions.stream()
.max (comparing (Transaction: :getValue)) ;

XA AL IR AT SR AR T B 25 1 eRBU%E o AT HERX AR BARRRZ M3k K. BERIER
PEHAAE TR AT A IR R AR R, th TR A T A7, FeAT 5 st fe i &
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BT, HRE— RIS E L

SRR M 2" SRS OSBRI Wb WIS AR IR BN, 4431 T 750
FbR, RGO AT S B F R . ARl 0, PSR 45 1 P I e
YRR T .

13.1.3 A A2ERARHAHgIZ

PREG g AR B S T T A48 i B A (R R A B i kX, ik
B4, I RGOREFAMTSCEL” ) FOCRIEAITS . IENFRATAT AT e, w44
RS B IR EE 25 ) MUAR L RN A4 R 5

[T, BATES 3T Lambda b XA ARINES, RI—LE0EF A0k, Luants
iR AL AT D3 T LA SR D7 s B U A s ZERY, B NTRELEFRATA AR 0 T Bl
B, TS AR streanf JLMRIE A —&, RIX—DEIAIEN . XL
W g s neE s A E14.57 P S G fid 2 IR A 4K S N 2R

N TR EEMARSZ, BAT 145G ava 8/ Q1R Sl 5 HUBTREME, BITERRAT T2 ARG
PREGUMREAYE L, ASCEAE avaifi 5 RIE . BT BRIAME, TR, JRmT A
SR AR, S A AT ARITE .

13.2 HAREBHAERIE

XT AR PR BGRR[0 B R — il s A T R A T 5
HRAT A2 RV

HAMRAEH BRIk, B2 — A — R SR, R B — N F A 25
R——eWARIEN, BEERIUERNm, AW aoE It ass, k13281,

T AR
f— 1B

BMIA ——— method -

BEHEAHE
FpE =S

F13-2  aiA BIVE B PR AL
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TERRERARRY R SCH, —A> “BRE XN F— R R L BREZEASEZASE,
W NEANGER, I EASEEEWEN . R IR EE B — B E, Eiltm Ak —uk
B, R 13-38

BN @ ———— function &

FE13-3  — A AT R A R

XL 1Y) R AE Javadi R 1F 75 DL 3 ) R & ) A DX AR F B 2200 (FRATICIE
%, 1ogil# sin MR- RESARIVEN ). JUHE, (A RRERZEOR IR R, ERNR
Ml 25— SR AR . X, RATEAIA % [BRandon. next Int AR, RIFRATSEN
A5 B PR e i N 2

HRIE “PREET I, FRATEUUASSR A mBOIRFE——BCA RITER . e, iR
A —SERFD R Z M . BRATTAYEREE, B eR R L BB T PR EIIA L £ - then-elselk i
R AR G 7 s, FRAT L SR pREON TR A T — LB AR s B A, USSR A A 2
RASREH RGP HABTR > BAEUL, MR —EWRIEN, A iZmIfE A2 =
MY, 2RI BEX A RIEIAAAAEYE? WHFH AT ERE, SE 2R
SERIFER, PR30 B 5 A 5 o

A AR E X —F Z BT, FA PR R — ARy 2DRE Y pR G e (EA A
JRETHEXERII A ), JE BTN R .

13.2.1 BRH#HRA Java iz

GRS, RRTCHE HTavail 5 LALEREAY R EGOR 5E M — MR F Y. LA, Javafil/ORER!
A THEIERN T (A scanner .nextLinefi A AIVER, BaM—3CHiEi—1T,
ORI TSRS AR Do Aid, ARIETEA AT RE R R GBI DAL S T Al bR
B SeBl FeJavaili s op, WRRA S sRBGNRRY , HCi 2 20 PR B A RERE %6
FPRACBS IR, X ot R B 35 S B E— A pREEE T i, BBRCARIEA], #EATT
IEPI T I 20— T B E N — , B T AR Z AT 26 7 BOs— o X — > AR IR P I 75
XTI RIEIRY, W LAEAR R SE . R, AR — ] LI %
TR H——al RIS OO , 1207 IR 2 RN R AN AT R —IR A XA TR A RERR
ZRRBGRISE B T o 24K, ARAT UG 75 XI5k BT i R A T B, X — A, AR
FLE AT AR FRIZOT AT & RGN E o (B2, RS2 S, IRtk 25 TIEIR I 2R A0 P
BIPEAZ I AT IASTT i B E T o B RYRIFERIXRR R AT BRI AN AT WL, AN % TR e 5
PRITE ST LA, N RR s AT i s A8 1!

FATHENLRE, Hehoh “pREGLT AR AR LR A L & . BRIEZ AN, B5IHIRY
XTRARBLIZIEA BB RTG o HE X FRE , AR R B £ inal 288, FrAm5|
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A BRI AN T AN 5 o IR SRS, RS BIFRAT TS Pt Fei/F X I i vh 2 A e A %o
S FBI TR, Al e B T AT SRR UL, AN PR e )8 45
et B

BATRTR A UERDEATE &R, B B B R ECRR PR — A& 0F, A e e &)
AR N KF I EMN, B IEEE, 2RREFTERRZ B ETRE, ATEX—5, A
— AW Ry R BT AR A AR IR . RS SR, RO — B SE, IR A R
ZAET ; ANFMRIRANTZATHE R AR, HreturniR P —MA YL RE, A, X—
FURIT SRR AT SE PR B A whge . AR AE I 3 S B BB IR I S BUE R 17— A~
WiE RIS, TR 2238 A BCA B A A8 B S EFRZ M B3R i 4 X, (partial function ) 1] HETE Ky
T2 XFRRBON T A, R R R AEARIR B — A A5 R Aad Xt o —
SR A, EREERERE L6, EERNR YR TR, 3k H A — A~ LA 4 R B vk FE-F
JriafE, WRERER S A ERUR 0, BT SO OBUR £ & AR X RERIE L . LUJavallf
FEI H —A 52 1 7 SR B i B AT R RO AR W A SR . X BAFEE — B, A IfE
BN AR R S H R VT LIEAZ 0, AHR AR S S —Fh R R B i, R
XA AR T IRA TR SR hoE U R S8, RIS RN, 518 TR A
RS =ik, WE13-4077R

AN ———— function >

i
S
K134 Joh— STk

T2, AR AHE ] S, ARG AT X R 0 X A B R BT AR R e A R R ]
Optional<T>ZSAY. RN IZEEFRILsqrtffifidouble sart (double) XAEARELS 4, B AIX
Py TR S s 5 AN THERER i H]opt ional<Double> sqgrt (double) ——iX7f
TF, RECEE 2R —MEERR ), BRI DR, RIHICEFATHE & 184
IR, X A e A A 7 RIR PR S — A optional WA, XA M
AN, ARIEFRATTZ FirXS R A G R AN ZRE Y pR B R 1 H A, MSEBMRAE R e, AR mT LA
TEPETEA R P P S, sl 30 e e PP 4 R i 2 HoA i , ik by =CBR IS 1T rR XY
PRl XA BEIAKAAS

w5, MERREEIFLE , VR R A 208 HI 00 R R B A RIVE I, AR T2 el
IR REEAT R, AN REIR X 272 ()il VRTZE IR eI B EH AT e
O TR B ER AT UURY, ARAT LGE B ], SUE AT AT m] BEHE Y S S X — H
) 13247, RSB BRG] T, A1 E IR T, AR T 7%
insertAl 1P FHEREList . addFr = EREIVER.
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X BT A 2 AR el S AR TR A W 7 A T T — AT S B TRUE Y R
FATHT LUK HA SR 25 01 R AL BT, AR T E 25 4~TEA i Y st ream . map /7 i

N T EFRERERSAGK , R TT RE 2 A BLRME XS sREGRAOFURD , FRATid 2 5 2 ) e H
AP TEM A PRI R R B0, EEMWE SR, XU IR ey, (HRIRE S
TESEPR A2 T sREERR P R R R Ak

13.2.2 5S|HIERM

WA AT REIE . CRBZESHE# AT LAYAS ] . R T1/0. ARS8 ) Bk sepR
HlERBR S A 51 A E A M, AR — eRE N BRI FFE S EUE, SRR M FRE R 25, IRiX A~
PRAUT RS BN . string. replace IEELEG I BN, A& "raoul" .replace('r',
PR IXRER TR TR R A R RS R (replace 5 LR Ml —NEHI A, /NG ot
A KGIR), A REHTMchisXg, FLIE LI E RS,

Pempihud, PRECCIEAEATAL | TR, G il TRIRE A0 4 B BERREL A5 B AR ] Y 25
R T RBGURHE . X WRRE T IRAT AT A ERandom . next Tnt F M REGEUN ik Java
EE W, [ scanner X 42 AT P 0 B 2 152 BCH AR S T 51 S AR S, BRI SR A vk R
nextLinef# AT REAFRIARFMLE R, Aid, K final incZSHEIAYAR AR BEAS 2 [FIFE Y
g, RORMFEX AR T, AR RN B SR A SRR .

5|3 R B AR T I — A R M . RS TR B B EUE T K R A R A 2
ERMAS R AL GRS BRAALENT AR EZ TR ), WATE R HA e le e #H % 4. B
SREEE, (USRI A S, RATSTE14.5T T4

Javaii 5w, KTBIHBEAMERA — B E IR AR, BSERNS—A R 13 3 i i 8
TR PRI 2R B AR ANFESN R, A e THIFERICER . x| %
BRI AR X R (IR AHIRE ), IBAZ ARG B IR . AR TR X 251
FAERHLEE CRTIER), TR A (A A R e A B, XS T IZ 0 25 | B
R, EEIEN T, EREX BT, REZadk s AER e R, RITSIE14.5TT 9k
WX — M, IAEFRATTARER I AT 75 B e 75 R B O 2 L

13.2.3 HEEXNRImIZMR R mIZAIRTEE

FeA T e pR R AR A (Ao ) SILRY A T [ X R AR X LA TF- AT 4, AR K Bl ava
SIA Ak L XA LS U T ) X R B — i o AF A Java e P 61, 22 J0BEIR], AR—E i 5o
PREGR AR, o (e SESE A AR A B S T 1) X G 0 e o I SNFRAN T 50 1 3 P B A 43 B9 A
B, I TRECE CHeinaz ) MR U EE ( Ll B0 R A Uit 5 BRI EUE ) rZ2 1L,
e fili Javarby AR F TR XU 75 5ERR R I Aok ey pR BRI 1 ikt , AR5 H i 2 — s 235 B
PRRE Xt S A L AE 1

KT XA ANEA RO . —Fh SRR R X4 AR YERER G, ey 2l o
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B BOCERAE, AN S EMRRIN R T IR TITE 53— PR 355 | HZE I i Rk
AGife, IHITEARLZA (XMIMRAT LA ) XIREU . SLPREAET, Javafe 7 51 285 IR HTIX 48
DS o ARATRES BT EL TS 1 T A2 P ARARZS Ak A Qi s 3 e 2, ] S e B o =X
(T8 2vhed, UM /AR A S — A bR ) MBS PR 2 f, AR
PRI LR —F A AR F SEX s AR BT RT3 B R4 S AL,
T N Z AR PRAS YR IAR P o 33X 65 Xy AL 2o FRCR R R s 28 P OB 2 s

13.2.4 R mIZLEL

IERATN R IR R B R T AT A — PR List<values, AN{L, 4,
9, MIE— P List<List<Integers>>, ERMRAAIEREL(L, 4, Oy FE—RANTERA L E
JCEMT . {1,4, 9} THERE(1,4,9). (1,4}, {1,9}, {49}, {1}, {4}. (9O} RAK{}.

FFEE TN, XN TR, B THEMMIHList<Integer>FoR, XHEE
%qz‘ﬁﬂ‘%B@List<List<Integer>>3§iﬂo

TR A RS AR TN T T, X T “{1,4, 9} 4R AT LI AL & LRI L B
VPSS BT ERR R . AN A L) AR T BRI {4, 9, A& 1A FAE T LI s 1A
{4, OIS FHEMSR, XFERNTRERER FHIava, DI—FPfRis . A28, ATm T iR gnfe
KEEIZFRT T (— D WA R R 2SS 3R 48 ).

) ) . . ) MRBAAE, ERMRES
static List<List<Integer>> subsets(List<Integer> list) { —AFE, BENkES
if (list.isEmpty()) { <+
List<List<Integer>> ans = new ArrayList<>();
ans.add(Collections.emptyList());
return ans;

AN i —
ﬁz l i } .y Iy . BN H— TR first,
ER#EA | Integer first - list.get(0); o BRI R BANFAETE,
E—&Em List<Integer> rest = list.subList(1l,list.size()); 345 Bt Fsubans. subans
= s ° e
TR TE _ _ T ERFHI—F
%, fGg List<List<Integer>> subans = subsets(rest); <+
g ? List<List<Integer>> subans2 = insertAll(first, subans); <
return concat (subans, subans2); BEWSE —F Esubans2, EHET
} subansPHIFTBFIE, BERETHE, &

FNIRNE—NTEZRIRMT first
WA I AR {1, 4,9}, BITRAL MBS, (91, {4}, (4,9}, {1}, {1,9}, {1,4}, {1,
4,9 o HRGER T B PN EZ 5 AT LSS Ris T F X MR .
AT MR AR E 2858 B T WIREE TAE . AR ik insertAl1 flconcat H B &
PR, TFRIEHERT R subs et s Tk RERCHY , BORZO s A AR E G MO
PIZ5F CANSRARRE A0 , RN ILAR AR, e 35 44 1 )2 44 sk 0] ),

O B/RSALRRE (FLE ) BFETR A —Fiis:, SR —FalllepgRasiek, eRH IR (Java
R ZE AR 43 BIXT Y T°000,001,010,011,100,101,110,111 ) FoAT4E-VRIX S22 20 5 S 45 0, A 258
TSI TA T RHFIE G {14,905, Ea ASFHFI4LE .
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BAE, EFATER WMTE Linsertal 175k R — DI EHBLAYYT. BIRE 40 S
Tinsertall, ESBREHRA TS B4, ZETFSUMBEM subans2[FFER T, iR
iltsubans, A FHEESRHELMOET (1, 4, OIS NEIAR . S, U7 LME T i pe
S insertal 1IIHE:

static List<List<Integer>> insertAll (Integer first,
List<List<Integer>> lists) {

List<List<Integer>> result = new ArrayList<>();

for (List<Integer> list : lists) { ‘E%l]ﬁl]%, MTEGREM S E
List<;nteger> ?opyList = new ArrayList<>(); <+ BTRMBRE. DEREETT
copvlist.add(tirst); B, Rt % IR ML
copyList.addAall (}1st) ; (it IntegerK R 2R A ZEHY)
result.add (copyList) ;

}
return result;

}

WER T RIAEC 0@ T — N Fist, BAE T subansWIrEICE . REEIIHLF]
AT Integer WL TRIE BRI — I, BURTZ NG TEAUR —-RIA, B TRETIL
insertAl VG pREIINFE L TAE, RIR A SR MR PTG M 3R B S] T insercallrh, MAE
ERREAE D,

W, RIETFEE Lconcat ke XAFIFH, FRATERML T — P RpysE8l, (HRERN1A
HEIRAREEXREH T (TR R X BORASE B 1 FUE R T3 FAR LB ] R G FE XA o

static List<List<Integer>> concat (List<List<Integer>> a,

List<List<Integer>> b) {
a.addAall (b);

return a;

}
Aid, FATEIERBURRATAZ T X A=

static List<List<Integer>> concat (List<List<Integer>> a,

List<List<Integer>> b) {
List<List<Integer>> r = new ArrayList<>(a);
r.addall (b) ;
return r;

}

R AWE? A RA Y concat BAUERY pREK . BARETEN TR XIS T (3]
FRriliotEx ), (2 ER ENERIEFSEINEA BRI —MEANSEL. SMR, £—1
WA B TIXAE RIS 50, AT 5¢ concat (subans, subans2) FIETME, WAL H KA H
subansMH . ¥ FINTE Lsubsets, XMHHESI, FrLMEHFCRA R concat BN A
HEERE . ANad, AT AR Ao B LR A T] AR B A A o 3 e ) B 2 01 oML D sk ]
We? I EAE TRV R A — XTSRRI AR g ?

TCRRERER RN A KA concat ik, “RAEMTFH ST g #E 5,
ﬁ%ﬂ/i\fﬁﬁﬁﬁﬁ/ﬁsubset sjiﬁqu ’ {fﬁ[XﬂLsubsetsEM@&%B%@ﬁﬁﬁ**ffﬁﬁi&ﬁ?{ﬁ@iﬁ%” s
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— EURER AR — K, T AN B B i R LE3 0 nT LU, JF HARP ol AT AR, AR
BTG T o ATEAE14. 274k EE T HEX — Al

AL BRI, R REGU Tk, S R B M A S R R th 25 2R (IR
AT A, W BT B S EE AN B AR DY A A 2 . AT ERE
ANGERAR I, BRI AHESR A —FPEOR , RER IR IR Z B A7 X
— A

13.3  BYAFMERK

SRR PR AU R 5 B AN S Rwhi 1e sl for X RE R AR . AT AWE? [FoRiX
PR A AR 20 W ROBCE FABIE , AR RIBMOT S Hhan, whilefliER, PEERM AR B0 0T
EIPEA T — KA ST, B2 ATCIRIEA PR . (A2, RGN MEHREEE A A
B FATERTHEIN AP E L T, REA NGRS, PR RF s AR, X
HRNTT DB ERAS . AT Javarb [ for-eachffi¥F, for (Apple a : apples { }
WMRHERH I AES, REINT.

Tterator<Apple> it = apples.iterator();
while (it.hasNext ()) {

Apple apple = it.next();

/...

}

OIFA R, oA KRR, kA3 (45 Fnexe I d B A ARIR A A ek 2E D) K
TEwhilefE ¥ N X apple B & MMKAE ) X T IOr i 2 A rT Wiy, B, R
for-eachffiff, LUME X MERBILS RN, PKEATERAR A 7 Sz iy 8da 2%
FHEATIE L -

public void searchForGold(List<String> 1, Stats stats) {

for(String s: 1){
if ("gold".equals(s)) {
stats.incrementFor ("gold") ;
}

}
}

Sbr b, XFeREERITS, MM A — D IEERR N RIEN . EaBMstat sSHLIPRE,
T3 RN ) LA o =2

XA R, 2R mRE S, iiHaskel 1 EIEELRE T IXRERYH A BIVEFIHRAE ) =2
JERZA SRR e ? IS A SRR MR A RE M B A H S |, i X Aoy
B A BRI, RTT DA BR AL AR T R A AR A i . — L 3 ) A P 2%
oA AT A 2 (RBERAERT) 85 — B RARE (SEChIEE), 13
FUF,
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RIZFH13-1 ECRH A

static int factorialIlterative(int n) {
int r = 1;
for (int 1 = 1; 1 <= n; 1++) {
r *= 1;
}

return r;

}

KEGER13-2  BHAMBRITA
static long factorialRecursive(long n) {
return n == 1 ? 1 : n * factorialRecursive(n-1);

}

B JRR T AR TR R E5H - A8 it o 1L FE AR A h AR s 08T - 28 — B/ Ui
A INRECA N h— s H 07k (O A S ) B2, Javaili 5, R RIER
I RCRAR I 25— AR S THEX T R NES

A2, WRARE LA an il it A B ATy, — @ FilJava 8f st reand it T —FpEE i fE]
gy, R ok e, RS InT .

RIBEH13-3 HTscreanfHTk

static long factorialStreams (long n) {
return LongStream.rangeClosed(1l, n)
.reduce (1, (long a, long b) -> a * b);
}

A, FATEDRRRECEIE, A A TJavafi 7, AEVRE 22 RS R g R i E A
FERSEURIRUL, NOZMEAEIR, Pk, JRI0, EEmE, PUT a0 kR e
TFHE LR R T B — WL 0 LFR A KA. M aWe? BT factorialRecursive
T3 R RS AE 8 AR LG AR nRmit, FTORAF AR R RIRAS (BRI R i i
BhsE ), EMES—HIE BT IE T E AR . XS VR RO e S R HE TRy
i NI HIE AR N AE o X R AT A QRARAE ] — A KB AP AT factorialRecursive s

B, IRAS M stackoverflowError i

Exception in thread "main" java.lang.StackOverflowError

XREEREBIIE TG —HVE? MARAR! RECUE TR T Mok —m . -
P (tail-call optimization ), FEAS Y AR VR AT Lhgw S B afe i — s A S0, Ak &
AFEREN RS (PTRAFRATUOR A A AEAE REER ) SRl R ) sk AR I 2 D Ak 5 B0 7 A i P
RZ ., ERRB], THEZE—1RM “FE—i$" (tail-recursive ) & X,

REBEH13-4 HT “B-” Wk
static long factorialTailRecursive(long n) {
return factorialHelper(1l, n);
}
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static long factorialHelper (long acc, long n) {
return n == 1 ? acc : factorialHelper(acc * n, n-1);

}

Jrikfactoriallelper)® T “FE—ih” FAIMREL, JRDDERIHAHEZ A TR RE . X
HFRATTRTC P factorialRecursive HIRHIRE L, XA LR EG — MRE R Iin, Minifs3]
16 U JE FH R 25

XA AR IR AR 7 A B S, IAETRA AN T ZEAEAN [R] A AR it O A s U 5 0% v )
B, JiFanieng QAT 2 HEA R T . SBs b, fEfactorialHelper¥E L Hr, 37
RPEL (Brafei i b Rl gs S ) AR IS BULRE T2 07 o FAAS AR 1 T 8 FH 20 Be S
FAPAR T FH R A v U1 908 FH A v T ———8 2 5 Tk P SRR L i ] i S,

P13-5 RN 13-6ff R 1l IR <" SEELR IR E SLAIANIAL,

factorial (4) E—RIAH
24
4 * factorial (3)
factorial (3) oty gl )|
6
3 * factorial(2)
factorial (2) =R
2
2 * factorial(1l)
factorial (1) FEIRA
1

KI13-5  FFTERMTT SR B R 1918 )€ L

factorial (4)

D factorialTailRecursive (4, 3) m

> factorialTailRecursive (12, 2)

factorialTailRecursive (1, 4) D factorialTailRecursive (24, 1)
24

|

K13-6  Brafery - 3, S By R Tk

IHESE, HAavai ASCRERX AL (RIS FHAI T, " nl e ahy
M—Fh0rs, RO E R A MG T e T —ml ). REMARIVMIES, Hiscalafl
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Groovy #RE AL XML X AB TR, A SCHABCRIEAAR LT CEMzfrE
JEILP AR )o X ERE RIFADRE R A RERE =2 B B0, SURSHURIITRIRLAR

i fJava SHEATHRARRT , FATTA— DL, FRIIZ R stream I MIRAE, MTi#ES
AR AT o AN, AAGBIHBELLAR VRS R, JF AR RV A a7 s Bk, fralt
BZ i IH B kA Sebr b, FATE SIS S B B BN 2 TR, Rk 3 %) TSC B
Hg (e, FRATERTSCR R FHRGIT ), REBUNHGZ T A8 2 AR DA T I ] 22
FEIHRZ,

X7, FATHE T R, EASUERIE 4 T BT ik AR —RAIA 4R N
HE AT R PR Y Java, 5 FRA—3, A& HE ava SIEEE ISR B T IpLL
HIWNRE B i OLE YN

13.4 Ih\&5

DRI —F PRI IR IR B SRS

Q WK, i3 f ] AR R a2 M BE Y D R e AR A A R P B AU

Q e RS RE SCRFICRIE R 7 ik A B A

Q pRBET5 T LA e O A SR S 5 R A T T

Q QPR —A~ R B AR SRR, SRR AR SR, IBAE T HEYIR . K
FHIE AT A AR S5, tEiwni 1B R,

Q AX T Javailfi 5 FPAEGEAYIE IR, - nlRER—R AR 7, BIPR T —RTT, k3K
AL A g A T AL .



E14%=

PR B TR AE I3 TT

rEAE

Q —SER ., mBr . BHEARRL RN
Q FEAEEES

Q AJfiJava streamff FYFER T FIEIR SR
Q FECICEE AR anfe] £ Javarf i ]

Q SUHEMTEMZESF

3T, AR T T AN T R B A S s LIS JC R O i i A IR R R
REFY DR S S HAR PRI . X —5, TROTN A @A s EGUMRREYS o IRAT LA =
BRI A AR TR RS R, BB TR R TAUS S S A5 s, A TR
IR ARG S I He Rt B FFAEIREGHY . JERFIF | BILEL
B B NZAT, USRS

141 FTATNERIRE

S 3F IR AL “ B B REEE L AT R B R ——
WAEMTRIVER . X PR ECGET WRF RN, XPMARBEREEENTEZ, BihERE R
Bl DASATAT HADE — R R A . v DME IS EUEE, W DWE IR EME, SREfA e SR 45+
W RERBAG - A e — R Y PR EOFR O — % 24 ( first-class function ), X J&Java 8%MFEI 4T
NZE: Tl BT, ARAT LA —A o ik 3 A, 56T R — AR 1 72, tREffi flLambda
FA (HAn, (int x) -> x + 1) HEFRFEME, Java 8T R AR R k5 | ¥
— AL AR AR R A HATEN

Function<String, Integer> strTolInt = Integer::parselnt;

14.1.1 SMEH

FIRTA Lk, AT s B R T — Ak N U TR EA 1L 45 Java SHYMIAL FRERAE( IE
WMIAVER AT ER BN —4F ), BETASBACIIROR , ERIFAT1E S 1 5 R2E 25 Hoks
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apple: :isGreendpplefE NSHUEL AL filterapples TR, HRXUUE NG, H—
A BT E# A Ik comparator . comparing I A, B2 —A REUE IS ERIB R [A]
FH—RE (—A e ), USRI FTR, E14-16 X BB tiT 1T ikt

Comparator<Apple> ¢ = comparing (Apple::getWeight) ;

Function
comparing —>

Kl14-1 comparing )y ik —PeREUE N ZSHL, [RINR [ 55—~ R4
SE3TETRATTA S PRA R K ZRI , BT — e

Function<String, String> transformationPipeline
= addHeader.andThen (Letter: :checkSpelling)
.andThen (Letter: :addFooter) ;

B IR R R B, SR eR%L, Helllcomparator. comparing, REIE T EAT—Z K5
] LIFR A & ¥4k (higher-order function ):

Q #EZ 20— REUE IS

O R AT 4R E— R L

XA HJava 8 ELHAN I . K Ay Java 8+, BRECAUAT LIVE N ZH UL , BT LIV A5 Rk (A
REMRE 25 A2 i, o] DS ABISEN B E . ten, — D D ARR R il e X R — >
Map<String, Function<Double, Double>>, TR TR H s inWL i ] ik Funct ion<Double,
Double>, SHAMath: :sinf kG FATIESE 8T/ 41 T Jrikmti#fiT 1 BRI

X TR 3T R AR MR s IR 3, TR A R BE A S 8 (e,
(Double x) -> x \* x), MIRE—PpREWERNEER (XAHF R IEMESE (Double x) -> 2
* x ), AT AR 7 AU B SC, IR FR

Function<Function<Double, Double>, Function<Double,Double>>

BAHOEE UlFunctionZ8 M (A Function ), H AR b RERIA AT LR X
A RREALIB LA ) — A RE (AR, BRI £ 28 X, mfE 2 F .

Function<Double,Double> differentiate (Function<Double,Double> func)

HE = H R R —

BMEFR RS R
FTEPEANT AL R AR BB D A TBERG, TN AR ERABFEG A
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(edndhizeh 5 R, ARG TEFEMHLEZL T ABRMAETAMGLER ), X—RUARIERZ
M FE LR AR E R, %5 SN R F E, REER Rt A A — 24
NE S L BER, RATE S —F LR 4o RAE A R BAEN T T RESHRAZ P 69 K 5 -
A ERTETRI R E, — R AR, REREEBESFPAAETHZ; ENEEZLREH
A TR 5 XARAARGRAD . B, F AT A AR IR & R R A A A8 5 BT A A k89 8146 R
VAT A8 5 KT F T R A — ARG R, RIZAR 6 LT AREN ) DR AR 7R A A
fTE AR |

BAEBAVEE mTHEA 240 Ele—Fnl DI IR B pR . 4R AU PRI BER
14.1.2 BEWK

o5 MR AR ES E 2T, IERATERE A, N R i A BB R oK,
P — B BAAEARR I) — B R 2 Al Y (]

PR A H A S0 B A N LA SRR R A TR, bedn, R QB e e 21 AR [CRE 1Y)
ARIECLOF (x) = x*9/5 + 32,

AT B s 4 LT T T T X s =

(1) Fe LA L4 R+

(2) GnARFEL, JFA TR

ARAT LA AT X B AR S ek i — it

static double converter (double x, double f, double b) {

return x * £ + b;

}

X OR R A R R, RN T, R R (HEX N RA S Tz 1. 8
W, VRO TE AR — A 2 AT e, AN BLRISE L . AR, AR T DAAE R UE
converter JIERIHME 3 NS4k, (HRAIRARSR LR A R LR BB, JF BRI A ]
REHI ARSI

MR, ARWAT LU GRS — B, AN XA ICE R 2 2 s TR

X IRA TR AR R A, ERERE AR O A 1B, Xigilkconverterft X1
FHHEATE S o IRATLAE SC—A> LT 5, BA S8k, 30T S5 kUt
R L, TR BARAS :

static DoubleUnaryOperator curriedConverter (double f, double b) {

return (double x) -> x * £ + b;

}

BAE, VRES FUE e AL AR T I ( £F1 ), B AR 557 MUtk AR ZORR
[\l —AJri (S8 ). bean, ARITE AT U SRR B 5 R AR ) 05 1257 A R i 2 A A ]

converter:
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DoubleUnaryOperator convertCtoF = curriedConverter(9.0/5, 32);
DoubleUnaryOperator convertUSDtoGBP = curriedConverter (0.6, 0);
DoubleUnaryOperator convertKmtoMi = curriedConverter (0.6214, 0);

5] :J:DoubleUnaryOperatorfES(Tﬁ% applyAsDouble, ffiﬂ LA f%?ﬁﬁﬁfiﬁﬁﬁi 1]

converter:

double gbp = convertUSDtoGBP.applyAsDouble (1000) ;

XAk, REARSREE N RIS 1, [REF e EH TR s e L3R TR BT R
T T WP TAE, RITBEA — IR A converter TIEER A S Eix. £fb, M, IREE
T ZE e MR A T 5 — A 0rk, XTSRS, REGREWRIIERNEx * £ + b,
IR, AR T A A i, RIS SO AR [R]85 R - B T [R] R e ik

MEAMIBILENX

2R~ LE2NFH (Wdn, xAoy ) W9 BB AL — MRS R Hg, I
HIXAS S 3 0GB AT — AN BB, B AR BB — AN, BB A Fed 4 F R
BEMEARR, BFE(x,y) = (9(x)) (V)o

LK, BATT o g s ART OO —AMER T oA 2089 RHA ZAR— N2 52, 4,
65 Ak, BB —NEZSF A BH, INDH B MR THH 15 F35 5%

— N F Bk R PTR BHACR B kAR AT, 3B KAV B HGT RS B A (partially
applied ).

BAEFA TR Mhe R BN 73— DT . WPRIRABEESCETE &5 1, ICREIT E 14 R
7

142 FAWHIESH

X4, AT SR R B R AT RS . X — A SRR, R R
Bty . ARREAREH , ANid ek WY AT B ERR A LB A CRSERYR, X —ARIEF
B P ) JAEEAA — B rh 5, Bl P e ORI e R LR P A P T RS R Y
Bl )

WAIAE BRI, KRBT EA RVHESUE 2R R4 B (R 24
BARZE Tttt alér o — BXE SR A T, IR [a] B8 FH AR mT BE 7™ A A [ Y
B ——X B T IE IR, FA T AR 7 L A 1 th SR A R ST

@ B ARSI R EEC F Moses Schonfinkel 51 A, T 13 4 ROEORZ B2 G WA /R - FHE (Haskell
Curry ) S MRE, FHEAHIES . ERR—FR— D E T S E00 R BRI Rn D — TR EEE R T T
—FHE
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1421 WEIAREFMRHEREFAELER

URRTER AR A FECERIAE . R F B — 1145 rai nTourney (FIFI—
AR BRI S RS ) RN AL BIBHEAY K G0RA T, AREHT T — A BT iR R — L
AT, PSRBT . B R B, AR L onwara T
BRI AE—R M TrainJourney W% ; HiK K FEHiRiE )G —BOX R Monward B null:

class TrainJourney {

public int price;

public TraindJourney onward;

public TrainJourney (int p, TrainJourney t) {
price = p;
onward = t;

}
}

BEARA LA E 3 R Traind ourney X4 73 SRR M X BN Y HUANY BIZITRA T 1A A
H—BOHIIRTT, TR M M Traindourney MR B IEEK (RIAXS]YFHHIZ ),
— iy 2R R B AL G i 2 U 7 b 28 K A TiRA TR Rk, ARAS AT -
static TrainJourney link(TrainJourney a, TrainJourney b) {
if (a==null) return b;
TrainJourney t = a;
while(t.onward != null) {

t = t.onward;
}
t.onward = b;
return a;

}

XA IR TAER, EfFITraindourney Xf Rafy N —ufli, HH b FRRa5I LKL HKT
nul I RGI R (WAL ETAEMITE, KT TR ),

LI T — A, RIEASE firstJourney S T N XHL B Y HEAY A BE, B — 7205
secondJourneyfl & T MY HIEI ZHb LR I . U0 RAR I 1ink (firstJourney, secondJourney)
Tk, 3 B RS 2 IR M M B BT firstdourney , %5 R secondJourney 23 Sl #E A F
firstJourney, HZ4iR WX ZH A P S UL T E LA 3194 2 SR R ER , A AXHBEY
ﬂﬁﬂgﬁﬁﬁﬁﬂlﬂ§@§tﬁﬂfﬂﬁ5§%ﬁj7o iiZZﬁ%, gﬁﬁifirstJourneyEﬁ7F¥@T%5§bkXEﬂYTWﬁﬁ%%, ME—
DN XEIZI R T X — k3l & 5 UK R S 1) firstJourney RS R 20 R %
firstJourney /R IETHRMNCEENMHE IR KA, X4 e —BrREARITEZ L
BIEIR, NRRAEXFE ) Z G 154 20 T —ul, RATTREMIE] TRNE . IR RS T u
fift TR B T WS FECEREMINE T, AT, AT — B S X FhEEE R4

PRI Gt R AR — [ ) 7 A 2 L el A A B E R 3k o A SRR e 3R T T4
BB R, I 2TE AT W — D RIA TN EL B EAE MO R 45 . X — e Se e tid
TARER T AR AR, AR, XX —J5 0], WA —Se 0, R DA R IA R SR
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SPBGI RISt RO R " B Ry
ASCRY” , AH RS RE MLl , X SEhTHR R 45 1 H2 AU AP TARRIRR T 0 R Rl
(W E SN ET IR

static TrainJdourney append(TraindJourney a, TrainJourney b) {

return a==null ? b : new TrainJourney (a.price, append(a.onward, b));
}

R, B Z AN (e, RIEA B ), &uA ek shitfif
AP VBIREER . A, WilReidE R, KBS AE — AT, B R A A
TrainJourney MR MRIA—AURaZn N TR IITFH, biem NITRENTFE, IBARHXA R
B, EREEE—ANHtm N ICRAUNIT I, XAFI RIS ICE R H A, MEm AT
EHMTrainjourney M bR/, H4b, WiFEE, HP TR append i r 25 ik
s, Wh—HEXFEM T, YEABEUE A Traindourney S FHbsk il fERIR . K14-2
FEN4-3fF B T 3R appena MR appenaZ [0 B X 51l

k37 X append

LAl a f
L= L

Z’Ela b

1 O ey O B B
append(a, b)

Kl14-2 AR i K4

FH# R append
Z I

a lb

: B A% — /" TrainJourney
TR EE, HEE A
TrainJourneyiL =35 &

K14-3  sREGL, Ao A BESs tf ks
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14.2.2 S—ER Tree BI5IF

Fe A ERZ AT, LA A — Ml A B 4 A A 1] —— A TR O G — XA
b, Bt EHashmap LRI DR T, BATHBGT P Treefdd TseringZRRIAYHE, LIK
int RAAYHE, B RERA T EE I -

class Tree {
private String key;
private int val;
private Tree left, right;
public Tree(String k, int v, Tree 1, Tree r) {
key = k; val = v; left = 1; right = r;
}
}
class TreeProcessor {
public static int lookup(String k, int defaultval, Tree t) {
if (t == null) return defaultval;
if (k.equals(t.key)) return t.val;
return lookup(k, defaultval,
k.compareTo(t.key) < 0 ? t.left : t.right);
}
/] ReIETreety HiuTy ik
}

PR Bl — XA R AR st r ing (EXT I AR IR, BUAE, FRA TARARIRIZAn ol 57 5 A
SR OME (TR, FRAMRBREC 27 7E TR T ):

public static void update(String k, int newval, Tree t) {

if (t == null) { /* H¥gm—AHFHHHTE */ )

else if (k.equals(t.key)) t.val = newval;

else update(k, newval, k.compareTo(t.key) < 0 ? t.left : t.right);
}

XA, HI—DH A S E AR L R TTE i updat e HAZIR [ Wi )
AR CBRARVRTT ZIA B 5, LR B AR AR ). BlfE, XBAUMAEERE
ZATLEER T (N updat el IR PEAT IO B8, B [ml AR ERAS AR SRR AR, (ER
MR BB N 2s, AR LB 2R as Rk b)),

public static Tree update(String k, int newval, Tree t) {

if (t == null)

t = new Tree(k, newval, null, null);
else if (k.equals(t.key))

t.val = newval;
else if (k.compareTo(t.key) < 0)

t.left = update(k, newval, t.left);
else

t.right = update(k, newval, t.right);

return t;

}
R, XM B updat e R0 BUA BIM HEFTIB M, IR B AR AE TR WA 5 2R 19 i
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AR BN B X S
14.2.3 XHEHAWFEZE

R 233X — ey i gk RSP T ik R W 7 R BB A B (X B — B 1 L, B
B MR T B AR AR T S BT R AR R ITA Y  RE , XRR R R UNI
KIS, WA TRIE A, IF BRSSP, IS 2008 11y s B2, Rt R
it 2 BT B A — /NI T R T

public static Tree fupdate(String k, int newval, Tree t) {
return (t == null) ?
new Tree(k, newval, null, null) :
k.equals (t.key) ?
new Tree(k, newval, t.left, t.right) :
k.compareTo(t.key) < 0 ?
new Tree(t.key, t.val, fupdate(k,newval, t.left), t.right) :
new Tree(t.key, t.val, t.left, fupdate(k,newval, t.right));
}

XEARIS R, BATENS —ATE ST AR, WA RAif-then-elseXF=, HIY
S Ay BRI — AR, IR R AR S — kiR a), B RIVER . A VR ] DI R A
R, Hif-then-elseX M, FERE—AHIBLE SRAME Freturnik [,

B4, update FlfupdateZ [H A FIENERZTANE? FATFEER], B kupdateiix
Fe—Fhiik, B —1update P #A AL R BRZ5H , WA EERE T RS P AT 4
FI BT . I, TeieARr e, R EARA FH AR R B RS [ R S I AR 2 R 45 A
WA ZIEE N — RIS, FOMERRNARER R — K, AN NSRRI B B, X —i5
R EE (R BEFHEZMN ). SZHKR, fupdate8ikfi=N ., B HR, It
B HAE g FaR W], E SR B s B 14-axhx — AR T T R, AR T —
45k, R S E T oersonXf R ESA MR . A fupdat e ASBRIMEIN, BS

FEVATRT) RIS 5 IR RSB B
t B A fupdat e

26, t)

i fupdate ("will",

Kl14-4  XPRESHIEAT ORI, BAFBR 45 AN 2 R
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b R BB S0 AR T AR R 25 A 0 — B A (R IR A PR — B, A2 A /372
TR ——XFE, VENFRT R A VRA BRI IR fupdat e RERHE I S EUE A BRI 715
Ko A ER RO — DN XALER T — T, FrA R AR S5 )
FHP RIS I — “ RGBT R o AR, B — 5 B 7 B ARA Al BB fupdate
AZEAE (LN, ESEmily (AR N20% ). XM — Mo (HRIRATAIER LA ) 10,
NETA RN LR, IR SR BB E NS BAL B4, fupdat e BHRAEHA .

WX LA 2, AT T AEE fupdate M REA AR R TT 20 22T AR BAF A AT e
RN, XA AN B Es R (en, P AR BRSSP BRE R 2ZEAZ ),
ATTAT AT JEX i 23l PR 4SS L A7t o U] LUERE SR a% , K Tree R T Bikey | val,
leftAKright WA final$0fT, “ZSIEXTBIAFEEREE M ABNC X —R s A B i i 22
R inal AREN N TRITEL, JOENH T ER BN G, RIS RET R, IR
R FBSE WO final, PIHZEHE.

W, PRATRESSUE: “FAr R WI A B S SR LB T n] UL (258K, X Al s £ T2 HL A
NBEAFNXLETH )" A, ZELBX—HAR, R0 LEd a7 S—mE gl i Javafi o
Jrgé S QAT , ARG 2R/, AR % R 1 AR 2 Bl Z AR AT X R 1) — 1
Ao 3l REGRRI IR 58 . 238 b, ARTEMUET sl Z Al 2 B — 0 o Eda 4t (X
FE— R AEAT I RAERT ), SRR R A BT P I e SR A% i3 25 it IE 5 AR ) s 454
HlF 7o XA R 0T LA APTEHR S . AR B A A B LE P T B T R] DL
Mksl, BAINZIEHIAPL, & B BARAG e . X T —Le B P, BN EE AT
faral WA RSl (R, S5 2RmEiatr Ageit ey ), st e e & sy, RoAE
SRITE S SR A AR P ik

AL NATRES DL AN RARMF B 2 5O B SCi, ZISOeint, — e HBERaoL s
A=, ZINFRIASAREAS 7 BIRAF LR A LS (R LA AR B3t 2R
[ RRAS 22 (e AR 3 ), AT A aed A3 SO I o7 B 0 I A st il ( 8 44 7 P 4t 17 AR
RIS ) PR IRA B IR B SCIE . Javarh, BLE 2 WA SOLER R, A8
il & I H S 25 4 23 Bl Java BB 1 Sl 3 [T ics

14.3 Stream PWIEIRHE

AR — RN H, IRCE T Stream AL FIEHRAE G HIFIRS . i, BTSRRI,
AL SC IR BR5CR % i, Java SAYBETT A TIEK: Stream s | AR RECT HeA R IR R =, Hih—A~
AR e F R RIBR R, RJeiEE A B —AN 3 T 1 Stream, R A Stream{ Y (8 F— K . 7E3% FoRAg—7,
TATS AR X — R BR SR py Il

14.3.1 BENXH Stream
TEFRATT—E B o R 2E 6z Hh A USRI B -, X AME) A B TR AT RRAR 3% U5 2 Stream ) ELAE
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PR L FER, VEMvyMathuti1sZEM—#5, VR0T AR R s Fh 7 505 o i g al
ff)Stream

public static Stream<Integer> primes (int n) {
return Stream.iterate(2, 1 -> 1 + 1)
.filter (MyMathUtils::isPrime)
.limit (n);

}

public static boolean isPrime (int candidate) {

int candidateRoot = (int) Math.sqgrt ((double) candidate) ;
return IntStream.rangeClosed(2, candidateRoot)
.noneMatch (i -> candidate % i == 0);

}
AN K — 7 R A A - VR T i ) R MU, AR B R B B R R ( 5K
Bk, A R EEM IR e O 2 4 K e R B AT Do
FAEOLT , Stream 1% SIS Hb T He 4w LE e B B BUCREBR AT . X W R A7 S S ALK,
A RAT BB R EFARRABIXFERRCR
() RTFEE— BRI LY Stream, VREFEH AP ESRFTEL
() e MiZStream P EUH S — 80T (HIStreamAY TR ), BR_E—DEE (RIEhET, X4~
{22 )0

(3) B4 B VR2s M Stream P R EHBFFUR, LI A BEROZ B TFHEBRIITER .

(4) BJER T EE AR BT Stream,, RESAREEH EHAIT BN AR . AL, RS2 ]
W, GRETIREMIERAE, FTAXANER R IR .

TR, XMEEARRY, FERZEZ IR, Rk, Bl W ] Stream @I TAEX A
HOmis, ElhRIEEaEn, FEOVERRR, 550, iE3R07E H Stream APTMX/NMRE
TSI

1. 8—%: MWERKFHEMStream

MRAT LS i Int St ream. i teratefyid BT A Stream, ‘& 2744, v L FIATGRR ,
WAGTRA T STER A AHREE, RS

static Intstream numbers () {

return IntStream.iterate(2, n -> n + 1);

}

2.8=4%: BBSETE
IntStreamBRME T ik findrirst, W LLREIStreamAYsE— N IT %

static int head(IntStream numbers) {
return numbers.findFirst () .getAsInt () ;
}

O XTF T AXANBERMEENT L5 8, 155 %http://www.cs.hme.edu/~oneill/papers/Sieve-JFP.pdf,
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3. B=5: MEIITLEHITIHIE
T XL —NT5 RS Stream 1 BT

static IntStream tail (IntStream numbers) {
return numbers.skip (1) ;

}
Z3Streamfyk TR, RATLIGE N X BRSPS AR X B0 D0 70 5% -

IntStream numbers = numbers() ;
int head = head(numbers) ;
IntStream filtered = tail (numbers).filter(n -> n % head != 0);

4. B 1B EE H FRE AR A Stream
BAER T IRE IR o VRATRELC LR EaR 1] 4 Stream - S BCFFR (LB 245120715, 1XHE
RAT LR AT ERISKICR, GRSt s E 2 R80T, IR PR

static IntStream primes (IntStream numbers) {
int head = head (numbers) ;
return IntStream.concat (
IntStream.of (head),
primes (tail (numbers) .filter(n -> n % head != 0))
)
}

5. 3N HE

ASER R, AR T BRI b S, RSl 4R X M52 : “java.lang Illegal StateException:

stream has already been operated upon or closed.” SZFx |, VR IEE# PN Ll findrirst
Flskip¥sStream¥P) s Bk B Sr. ICSFRATTFE 4T A AN ENG? — B ARX StreamiA 7
— KA E I, R ARZE T

6. EIRITE

FRULZ A, A ER M — DA E R, S IntStream. concat#52 HA~
Stream3ZBIVESH, (B, HTHE - AS8U0primes LW HIZLBIHEA, RASFEHBT
FRAE IS PRI . 2RI, XF KRZ i Javali M5, Java 87EStream b X —fRHl, BRI “Aifibid
FE L ESE VAN, I Stream T, B R ARSI EDW T, BRIPIEEAS T IFRINEE
JITLL, Java 8IS THEAT TARAFAO P4, 2E4% TIX— B RS MIT S, A, ScalafliHaskell
CRE ) PRI 5 H Stream I 24 93 FHRRPE AR AL SR SR i B A HP AR A 22 b e R
T B — TR primes X concat ISR —ANSHO TR . WA INFE AR MR P B ARER
R, WA A aE R | AEFRH) Xt a2 R A . RAEVRTFEAL B AIRABd 21 ( kb dn,
TP AP 1inic T ) A X Streamif 471155 . Scala ( FATSFE T —ZAG ) $240L T XX FhE2:AY
%o TEScalatt, MRATLVH T HEI R ES AT, BAER . S0 T HERERMYEe (R
A FEYRSER T EAH FH Stream s A4 X HE A 7115 ).

def numbers(n: Int): Stream[Int] = n #:: numbers(n+l)

def primes (numbers: Stream[Int]): Stream[Int] = {
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numbers.head #:: primes (numbers.tail filter (n -> n % numbers.head != 0))

}

BAEXBAS? BB R . FAVRRE B H A R A BAELLIR T it ava NI AR
PREGUA R 5 B o LEFAT T BB — T RIKIA 2 B SR A3 80, SO0 BATTm T 7Y
FARA AT . (EJavalli 5, VRPVT U0 ImE, 12338 00 BT 2800 5 — I (o] 2 g B3
ko HE, TEScalafh, i #:  BAEAT, HEHARIESSLZNRIA, MICR AT SRR 25 prit
A EI A I R . BUE, ERA AR Wi it Java SCBUE IR 51 A EAL

14.3.2 GJZ{RBECHEIRYIE

Java 8fStream A HFE R VEEAR . BN BRI E BT GXAE, RIERERE, AR BRI .
Streamit St —MRE, BHMOERA G R . SR —4 Stream & — R I EERAHTRAS, X
SEE SR SR ——RAF SR . A YR ] Stream A — > 24554 BRARIY, A 22 SPRHIIEA TR . X
P B WM, FRRR IR T ZNS StreamiF AT 2 HRVERT (MRA W BESEEEH T il ert
i, BHEM—map, G —IR& St Freduce ); IXMT7 3 Stream H 75 25 P —IK,
TG E R A I — IR T BIOLER

X1, BATFEMFBUEIERSNER, ER—F B Stream B (HERFIFME T—
AR Stream Al H IS )o IEIRFR AR AL T —Fhl 4 0977 0% B = ek s AR AT L
B — A REAE S (E B BN BAR A b, REEOR o e it R IR L, — EO A T ]
(RIMRIETEES), EREBAIEE ZABIRATHE . F14-5H8 T X — A,

tail tail

LinkedList

Function Function

LazyList

E14-5 LinkedListMImRMAAET (FAWIERE ) NAH. MLazyListi
JUE  PREE TR BH FRT shaS 00, FRAT LK B AT 1B SE it 2 JE 1Y

AR ERME , BUELTA ] —EB R RN TAER . AR HFA TR A2 15
%, A RO I JC RS

1. =P ERRHEETR

EICAFNG, ARA] DU R AR, Javaifi 5 SR A 44 AMy LinkedLi st Y HE
PR (X HEIRATA B BRI p Iy Liscik M ):

interface MyList<T> {
T head() ;

MyList<T> tail();
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default boolean isEmpty () {
return true;

}

class MyLinkedList<T> implements MyList<T> {
private final T head;
private final MyList<T> tail;
public MyLinkedList (T head, MyList<T> tail) {
this.head = head;
this.tail = tail;
}

public T head() {
return head;
}

public MyList<T> tail() {
return tail;

}

public boolean isEmpty () {
return false;

}

class Empty<T> implements MyList<T> {

public T head() {
throw new UnsupportedOperationException() ;
}
public MyList<T> tail() {
throw new UnsupportedOperationException() ;
}
}

YREUAE VT LIAB I — A sl My LinkedListfH, WIFPIR:

MyList<Integer> 1 =
new MyLinkedList<>(5, new MyLinkedList<> (10, new Empty<>()));

2. =M ERRRIEIRT %
XEARBATEOE , HATAIERS R A B, R P75k Rk il cai 157 20 BAEN
b, R 3%%# feft—" supplier<T>J7ik (ARULAT LUK A — MU s A IR T
void -> THIL) Jiik), ES SR T — 0 XA AR anE u

import java.util.function.Supplier;
class LazyList<T> implements MyList<T>{
final T head;
final Supplier<MyList<T>> tail;
public LazyList (T head, Supplier<MyList<T>> tail) {
this.head = head;
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this.tail = tail;
}

public T head() {
return head;

} e = “

AE, 5SeiE/head R E, X

public MyList<T> tail() { Btail{fA T —" supplier
return tail.get (); FER M TR

}

public boolean isEmpty () {
return false;
}
}

VA supplierfget HIESMAIERIIE (LazyList ) AT SAIE, S4T) S0IEH M)
X#z%_‘$£o

BAE, PRATRMECR HIREEAL 18— supplierff A LazyLi st MG A Y cai 1 28, B
BA B CIRAEIR SR T, ke — RV R — oK

public static LazyList<Integer> from(int n) {
return new LazyList<Integer>(n, () -> from(n+1l));

}

AR PAT NS, RESEI, THEMAEPITSITEEE 23 47, XWHFHE
SESEAR R SERT RS Y . AR LIRS B AL B A System. out .print IndF TR, AR
from (2) PATAHESR., EIlEIFEMITFRITA T, EaKIgialt &, XA ZEMIE
(OEAS

LazyList<Integer> numbers = from(2);

int two = numbers.head() ;

int three = numbers.tail () .head();

int four = numbers.tail().tail().head();
System.out.println(two + " " + three + " " + four);

3. BB E R

BEVRBESFHIATHRTC 200 KA A W FTBUER 53R (A7 LemHeE, JRE M
JCk fdf F Stream APLAIE B )o AN AREARHE Z 15 fiff FH Stream  APTA A A 5 48t B FH 341 3 W 179
LazyList, EAEESET B .

public static MyList<Integer> primes (MyList<Integer> numbers) {
return new LazyList<>(
numbers.head (),
() -> primes (
numbers.tail ()
.filter(n -> n % numbers.head() != 0)

)
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4. SEH—MER ik
At EArazyList (EHPIMBRLI st JFASE L eileer ik, FILARTI BB
PRSI AL . LT TR —E X, I RIS

public MyList<T> filter (Predicate<T> p) {

i YRAT AR B — N Empty <> (), 3T
return isEmpty () ? N . . 0.
e o | BRBE— SR ROYRR—HY
p.test (head()) ?
new LazyList<>(head(), () -> tail().filter(p))

tail().filter (p);
}

PRAGACRSBAE T LU i 2, MR T dl i B cai 1 head WP, AR0T LATHE
Sk AL

LazyList<Integer> numbers = from(2);

int two = primes (numbers) .head() ;

int three = primes (numbers).tail() .head();

int five = primes (numbers) .tail().tail() .head();

System.out.println(two + " " + three + " " + five);

B 23 57, ORI AR, BAE, RATDBEETX B Y T, e,
PRAT AFTERS 4 BT BT (princalldrdkssid IHMATEN G 5 R AL EITR, X MRIF &K
AT T £ ):

static <T> void printAll (MyList<T> list) {

while (!list.isEmpty()) {
System.out.println(list.head());
list = list.tail();

}

}
printAll (primes (from(2)));

AT U B AR , FRATTN %A R A It R 0 T S T T i b 2R 5E X
— 1 PR -
static <T> void printAll (MyList<T> list){
if (list.isEmpty())
return;
System.out.println(list.head());
printAll (list.tail());
}
{HE, IR ASKAMIZIT T L, Bl TR MR, KA Java s 2 e
FHUEBE (tail call elimination ), iX— i FRATHE ZAE5 13343t
5. {a] Rt {5 A
FIHATRIE, RO ZME T REEOR, GFEIERYIRMEE, S RE LT —MS
BB ESHE o RHale? WREESCBRIY TSR] LU AT SeEORE? 408, AREZ T i 1 anafin]
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HHE 2R P A R R S Java 8 SUVFARIX A 460 ), 3% SE pR AT LU T Q1 d 8eiE 454 19— 53,
IAENVRAN TG A QAR S5 A I — Wb e SO B3R I3 o QRARTE G 5 AR, L anips
HKliExk, WRATLUE L— a4, BB B 7 A o] BERS s U — A (X 22D 3R
BAER WSRO TR TAER KR ), BERMNA T UAEE T . SARERE— D ERRE, i
AR MNERIN R, NIRRT IELERYER, FEEE R LA Java 889 7 — R Stream B 4%
o, FATRENSE TP HHE Stream FIEEIR 51 4% F GBS

A —A R RE . IR S 19 4 e, (ERBRAERIPERE 2 AR AR R 0 —— (A
PR T S I A SRR AR A5 H 28R M AR 58 07 2T — U B A i A A (B (A I 28 L S BoR
WERME ) B4, Aad, SEPREAOIFEILR S SEBUEREAER TS, el LazyLise PR
TCR Z A T#S M suppl i ers I RYTFHY , A T BB VRS I 25 R A AF AL, BRAERAUN 2 i1n)
BABIRAN10%, H2HD, &5, &AM XS S8R LazyList FFERIER
FERHE . WRRE FiLazyList PAYME, Hllifrom(2), MREEZIFI10MCE, XM ART,
BRI RIR, RARIH20 A, AR104 XL P AREBFRCIER A, [RETE
TRREM Vi LazyList FTCRM, tail PH)suppliertfPWEE ML, RATLIBE cail
) suppl ier T AL —UCSEMTT R A AT I, B R X — [ — R A R 2 AF
ER—CR BRI R BT TH R, X — HAR, R LITELazyList IE R EIn—FA
HMoptional<LazyList<T>>HKMFEalreadyComputed, tail i ym E 2 i) M o5
Ve BT . SRR 7 Haskel B Ly sl 0 e P S A H A S 30T T AR
TNEARARXTX T T 40 7 R4, ] AR A G,

FRATHEAF Y L 0] g AR B E AS A A PR R S A e b 1 i 1y ikt o AR e AR LR P st
T, PUSEMEHENT. R efIeiR Itk iRk, X U e ge i 7y
SIEAT,

BAE, LEFATEL 0 LT BT A R B R = TR SR — N, Aid Javaili 5 TR INIT R
fefbix—fprt, ERERX TR,

14.4 #R3\ILEC

PREG IR A A s — N EZE R, IR (45X BIILHL, AR XA RE S FE ]
FRUR UL AR Y . 10/, SE1FELS R, AT T 218 A 0T LB o T m iy
X7 L

£f(0) =1

f(n) = n*f(n-1) otherwise

ANidtEJavaiE 57, IR R AT if-then-elselfABH switchiB/h) L, [ E SRS AAR
1SRN 2y, TEALPRAARES (LA ) B A B Tt (i R D AL B A i b/
AR ALY O .

O XTFHERITR, A LAZSFhttps://wiki.haskell.org/Haskell/Lazy evaluation, —— ¥4 11
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N T U, FATEE— WA, VR BRE M X — R . BRATIBOS i —Fh ey S0 £
T, BB R

class Expr { ... }
class Number extends Expr { int val; ... }
class BinOp extends Expr { String opname; Expr left, right; ... }

AR EE 5 7 v T A — e 3RGR = Hzilﬂ 5 + ORJLAfRIHE RS @‘iﬂﬂﬁaﬂ]ﬁ’ﬁ"ﬁlmm, new
BinOp ("+", new Number (5), new Number ( ) ) AT LA AL I Number (5) o PRATLME T B X AL

i D7 Expr Z5H4) «

Expr simplifyExpression (Expr expr) {
if (expr instanceof BinOp
&& ((BinOp)expr) .opname.equals ("+"))
&& ((BinOp)expr) .right instanceof Number
&& ... /) TREFEME
&& ... ) |
return (Binop)expr.left;

}
PRI AT A 7 2 AU 2 i A2 75 S i A, e T4

1441 BiEERIHER

Javailfi & il A 5 —Fh o 2T DU e a2l IR RV ((Visitor ) L, A

J L, X R AR B — A2, XN T — AR, TR Cpia)” AR

%iﬂo

AT TARRIWE? Tiln) & 2882 B BRI S VE MR o & nl LUV RS20 0 BT A

J&J\O—FEIE—‘/\ﬁJ¥ WX AN FIRATTRE T X — 7 B A TAERY . B, IR B 1A Binop

{?Fle]* Maccept ik, BHEZ—1 Slmpllnyxpr\/lsltorVEﬁ?"%ﬁ J¥ A L AT (IR
T B A Numbe r s I— 2SN s ):

class BinOp extends Expr({

public Expr accept (SimplifyExprVisitor v) {
return v.visit (this);

}
}

SimplifyExprvisitorPLEHE T LAVFRIBinop X Gttt i N T .
public class SimplifyExprVisitor {

public Expr visit (BinOp e) {
if("+".equals (e.opname) && e.right instanceof Number && ..){

return e.left;

}
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return e;

}

14.4.2 REALE Hi%RITR

i i — > AL A REYE , FRATRE LU (] S J7 S pe il X MR H RiTETavaili 5
HRFHE A SR AL, B LATRAT 122 DA Scalafe FR sl i85 1Y — /MBIl ok /s AL O A i R ) - i
I IX LA GURAERS T i — Ellavaili 5 SCRFREICEC, FA TREMIIPLEEAY o

BRI Expr fUOR AR R A B2 A3, fEScalafe P BT (FRATR T Scalafy )i
PUE BRI S JavalERHEIT ), AR0] AT w8 ix Bo Ui bk ikt

def simplifyExpression(expr: Expr): Expr = expr match {

case BinOp ("+", e, Number (0)) => e // Hm0

case BinOp("*", e, Number(l)) => e // FVAL

case BinOp("/", e, Number(l)) => e // VAL

case _ => expr // I~fE B fexpr

}
B VEBC ARG HRIBAR AR L T — RN SO R R 177 3 M iR i
AbFRRT S FM A5 18R, X — T HIHA . W&, Scalalyifik

Expression match { case Pattern => Expression ... }
sy AL,
FlJavafy i A w AL :
switch (Expression) { case Constant : Statement ... }

Scalaf3i FCAT AW FlJavarh i de fault : X R M (0, X 38 2 A 2RI XOFE
T Scalafg i [7 kA, MMiJavalll 58 ZHuTH [0 154], ik, XFRF RIS, EN1FHERM X 5] ZTava
PR B MR 2 B BRI AE T RSO RERIE A | M2l | BRI A R D M st ringZi A,
o SR T FE A9 5 SE R TP BB R R R AL FE T, ARTT DLk bt IR K i E W switch
B # 1 f-then-elselfi M M BOEBARAEAH B AL H N

EH A, ScalafBEF VL FLAE FRIA MEZ F2E T HoJavaB E—25, AR R BB IAT ARk AR 1)
Javafe sSC R IAVER switchifin) . FATSTES 16545 TR 44 .

S5ivFEE, 1EFANTE B WML Tava 8fLambdalll 75 —Fh ) R FETava i SE IR R DT, T
e A X —+ 1510 H B CRALEAR T fi# Lambda s — A BRI

Javadr f9 (AR ILhD

B, ERITEE Scalaf B VCECRF AL IC R SRR XA ZAFF . T F XA+

def simplifyExpression(expr: Expr): Expr = expr match {
case BinOp("+", e, Number (0)) => e

ERENELE. “Kfexpr&? NBinop, TR = NHMER> (opname. left .
right ), SH4%EHE XX L AR 4300 A TR A DT i —— 2 — R4 VC Bt st ring+, 2F - EB4)
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Vet ite (‘BAVEVLHD ), 28 =N PehitiiNnumber (0) 7 #/A)5EE, Scala ( LLKARZ HAl
IREECE S ) hayBIeRCRE 2 R n . FATHE HJava 8fLambdazR ik ik A T AR IT FL A4
HoAR it —Z R ULEe; DRI M7 S, X ERE B BB Binop (op, 1, )ik
FNumber (n) XF AR, JCEBABinop ("+", e, Number (0)),

B, BAVR—SREROE A LS . R FARER HLambda, B0 AR ACHS BLAS R
A1 f-then-else, KA LUME T8

myIf(condition, () -> el, () -> e2);

HX{Jﬁcondition ? el : eZ:‘liﬁéE/‘Jfﬁ@!o
TER-SEH Ty, HanPEsCifrh, RATREA IXAERYE SC (EH] T i@ AT ) -
static <T> T myIf(boolean b, Supplier<T> truecase, Supplier<T> falsecase) {

return b ? truecase.get () : falsecase.get();

}

FHITPE TSR RIR P GRS B, ARAT LU £-then-else5E RN
F Lo

MR, IEHEE O XA G AR A S R B, ke AR A A i e, oA
if-then-elsefft T AREIAET ML SE BUX —1F55, X AT A LR34 TI e . A,
FATEEZER], Javafswitchfllif-then-elseiik e &L MBI TUAL A BAR, 1MiLambdaziik
*CRE LA T iy S B2 A B U PE i —— X R S 1 £ - then-elsefE MR 2R, X Py %
L.

MR ARSI Expr MREAICILE , ExprBA PN, 2305 Binop AiNumber, HRATL
JE L —"MJipatternMatchExpr ([FAFE, FRATMEX B HEZ T, HERREIERMSS
FAL):

interface TriFunction<S, T, U, R>{

R apply(S s, T t, U u);
}

static <T> T patternMatchExpr (
Expr e,
TriFunction<String, Expr, Expr, T> binopcase,
Function<Integer, T> numcase,
Supplier<T> defaultcase) {

return
(e instanceof BinOp) ?
binopcase.apply ( ( (BinOp)e) .opname, ((BinOp)e).left,

((BinOp)e) .right) :
(e instanceof Number) °?
numcase.apply ( ( (Number)e) .val) :
defaultcase.get () ;
}

IRAMEERIE, Tk
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patternMatchExpr (e, (op, 1, r) -> {return binopcode;},
(n) -> {return numcode;},
() -> {return defaultcode;});

2HWre 2 BinopRA (URE, SHfTbinopcodediih, ERES MR Fop. LHIriln]
BinOpMJFE ), & ANumber R (QIAYE, SHUTnumcode 5k, BRI LAVIRInMH )o XA
Jrikikn LR Al defaultcode, UNARA ANTER SRR ZIGIE T — 41505, BEEAERinop
A, WA ENumber KBRS, IR SHATXEAS
1<Eﬁiiﬁﬁ¢%ﬁ%ﬁﬁiiﬁﬁitﬁgﬁﬂEE?H;Q%E%§iEEEﬁ%iﬁArﬂnﬁﬂﬁﬁﬁﬁpatternMatchExpro

RBEHE14-1 AR AR LR AX

public static Expr simplify (Expr e) { ‘
TriFunction<String, Expr, Expr, Expr> binopcase = q—‘ﬁifiBinOpﬁﬁiﬁ
(opname, left, right) -> {
. if ("+".equals (opname)) {
IR if (left instanceof Number && ((Number) left).val == 0) {
return right;

}

if (right instanceof Number && ((Number) right).val == 0) {
return left;
}
) qgjﬂﬁiﬁ
if ("*".equals (opname)) {
if (left instanceof Number && ((Number) left).val == 1) {

return right;

}

if (right instanceof Number && ((Number) right).val == 1) {
return left;
WMRA PR }
#HHExprf } At 32 Number
s 0 B B return new BinOp (opname, left, right); &R
I~
THIBRIA AL b
EHLE Function<Integer, Expr> numcase = val -> new Number (val); <—
Supplier<Expr> defaultcase = () -> new Number (0); HITHR
HITED
return patternMatchExpr (e, binopcase, numcase, defaultcase); <—!

}

PRnT LAaE T ity 2R A i 75 -

Expr e = new BinOp ("+", new Number (5), new Number (0));
Expr match = simplify(e);
System.out.println (match) ; q ‘ FTENHILS

HATo I, RE2 2] TARZNE, Wifmbreis, BHEL ., HARBIREH . JER 5 R
LAV RE . BAEFA TR — S NG BB, D T AT N A SRR TR %, JAN%0=
Mo X T A AHER B T 1 o
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14.5 ZLIN

X7 LRA T S — BRI A T R EEC NG | B B 0 L R A IR, — 2R, )
— A RTR [ — B L5 . XS R AR R A R, FATERIAEA T EA TR RS e A 1
FESHRIVERI S DR, HAERNTEAN A OREE  IATIE ST S5 &4% ( Combinator ) [ B AH——
Rz AN Bk ATk (PREL ) (S EHLR 25 5 5 — A R s s X — AR B 0 18T
a5 Java 8 L APL,

1451 ZEHICICE

BREARA — A JERIVE I J5 ik omput eNumberOfNodes (Range) , ERHTH— PRI R L
S5 E X AT S H o IEFRATMIRR , A SRR, RIS R ATT AR Y, SR
computeNumberOfNodes J AWM RAEHT By 520, PAIZA TR EHA T8 IHE 1. Ak, RAT
RERT 22 TR A R o WRARBECRIES | B I, IR A —FhaE I i 7 125 m] LA SRk Rl TR
AITTHS o DRI — [l ) — b L BARME R TR T 2802 (T3t 12 & ( memoization ) — A5 NN
—NERERE, I —SRGEAE (i, FIH—HashMap ) —BPREERBAIING, BHibA&R
GeAr, BEOREY (S, 458 ) X7 RECSAE TS, WRCAAE, B2 iR g
ﬁﬂ‘]zﬁ%; w0, W%ﬁﬁ?computeNumberOfNodesiJ%JFH, A BRI Z R/, AREKERTT
B (SE 4528 X RAFEIZA D TR, XA S OFRARR Y e BT 2R
N B i 2R I B A, N X B i ke A (2 5 B WY
PR B, X B TR
final Map<Range, Integer> numberOfNodes = new HashMap<>();
Integer computeNumberOfNodesUsingCache (Range range) {
Integer result = numberOfNodes.get (range) ;
if (result != null){
return result;
}
result = computeNumberOfNodes (range) ;

numberOfNodes.put (range, result) ;
return result;

SFE Java 8%t TMapBE, T —/AN% Hcomputelfabsent #975 ikAF X AR a9 L, &AM
SEWEBANBRX —Tr ik, 122, RAERX ZERE— LR ARTN T @ ed 5 XA
computelfAbsent ik, IR B &M P Fwreg K.

Integer computeNumberOfNodesUsingCache (Range range) {

return numberOfNodes.computelfAbsent (range,

this::computeNumberOfNodes) ;
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R, J7¥kcomputeNumberOfNodesUsingCache &5 | BN ( FA1R 1% compute-
NumberOfNodest &5 FHBAN ). Aid, FHEL L, numberofNodeskhFAIAFILEDRA, HHH.
HashMapW A A", X ERIZBAAI A RER L 2, IREZ A nunberofNodes AT
JEEVA, BMEARN M nashvap, MiZ&M ( BRI HY ) HashtableB #H (I K TLHIN )
ConcurrentHashMap, I iEAR Gk BITUHARHERE , PR i v B ARTE fR T R B AMEAFEMap
H, TWEDEXTRIE C(SE, S5 X i E B Map G AT S . XEWE 2 it
FERIBES YL SRARIR],  SCARH 2R A BMapH

MRIATHE R R 2 g, FATRETS B RIBGR T BB, — B FIA] AR X G475
—i2, ENGERNEAREETBERANIWAESR, MRECHTEREMMRA E X —RE, 4K, X
WA —2efilsh, than i TICEPERERIILAL , TTRES IS E, MIXTTRES A —LL5Em,, I3 —Jr i,
WA AR R TS , SRR R B A TR P BT, IRt o8 AR 1 vk
A TIERAEE 2L, PO VRIS AE MU RE & B T i AR

1452 “REIEFHNR” BREMTA

TEFRATAE U BB — T 14.2.3795 of Z XA, K 14-4vh, A8 cfg ) T —ERIUERIR, K
#iZ K, MM fupdate (fupdate ("Will", 26, t) &AM, XEBRIVERRIZM S
PIRMEA S e, WidZE, RATAERBEMAE S B, URIA e R EIRSE ISR
S . BUTE, IRRARTERTHS PR IE A Th P T — R 1 LA L — 3 A R R, o
TR :

t3 = fupdate("will", 26, t);

DO e 248 158 = ASB BT 8, IR T e —FRI M . 4, MR T : fupdate
BT B PIEREIE? 518 &9 RN AR S5 (RIS AS BRI e ) 7
A FREZE R AU c2 Fle 3B TSR R 5, Bk (c2==t3) X —Z50IF AT, XFE
VAR H R — 458 fupdated PAFFEGIHEVI MR . Bt AL Sy
AEARLERINT, o MesyEZ i PIRRA 2N, WX — SRS ZARe TRKA R, ANtk
AT EA A S P B PR BRI == (SRS ), R0 equal XA Z5 /(B A T HE
i, RTBIREA RAAE, FTLGX AR fupdat e &5 B

14.5.3 #EEEE

PRS2 S B PRABCR AR B8 1 ELAE R BARAI S . =B R Z A s 21 PR %L,
FFR G — R, SEILBIRCRAE SRR R LR LR S pR B T T 45 Ao R &35 H
T X —BA8, Java SH IR ZAPIERZ 25 TiX — B8, HllicompletableFuturedSHAY

@ IR G A b TT . BAMRE S R HashMap, G0 T JavaSCRY iR, X —EuR45 R
SRR AN (SR REUL, h TR RRLARL, MBS ).
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thenCombine /7%, &I IEHEZ M ~completableFuture FIEM—BiFunction ik, &M
H—A-CompletableFuture ik,

BIRRATR D BB 25 S S R 2ol ) T AR B ROIEnE, T e & de i ny —24s
Bl JEAR AN ER), ERELETRA T B A R B g i P R 3 12252 LR 18] pR AR 4RA T 2 A8
FASK, THXDHEFAE T #4484 (function composition ) &AL .

static <A,B,C> Function<A,C> compose (Function<B,C> g, Function<A,B> f) {

return x -> g.apply(f.apply(x));
}

EARZ R MolE N SHL, JFR Bl pR%, SRR e, HE Mo, VR LIRS
P73 0E M, IS5 S A8 S8 N FRIEACRYROCR o 1EFRATE XA — 1, IRA R4
Z—NSH, I RE S BT ERAE (Heaind ), RPEFRRIROR . FA TR R
i Nrepeat, BHEZ 128, tfUGRT RGP HITIEAME, R EHRE KL,
AR 8] ) SR A AERUGE AT o BT T XA —NJ7 kA

repeat (3, (Integer x) -> 2*x);

TEIRBOR ex -> (2% (2% (2%x) ) ) Bi# = -> 8*x,

PRAr LA T B A AT I

System.out.println(repeat (3, (Integer x) -> 2*x).apply(10));

i A5 RS2 80,

PRAT AR BN T 1 77 S repeat 15 CIEFEN B B OURIEIA AREIR G I ):

MREnpER0, HIFIR[E
“Hat M BIRIRF

static <A> Function<A,A> repeat (int n, Function<A,A> f) {
return n==0 ? X -> X <

BMHITEEE, EERIT
n-LR, REEBRITK

AN RER AR AL AT AR R ARG A B 5 SMIE A T A, L B AR R AR ) A 1 T A
PSR R, Ak, hTRIEAR, RATHARAERIT T, AR A b RN R —
MERBY G, 1ERF X ava SHYFEA AR EA — 2RISR ARZIFH
5, M eREGUIRREIEAT T ERARING, RE] LIRSS St — P

: compose (f, repeat(n-1, f)); <+
}

14.6 Ih&

TR A T RN 1 R Y B A

Q —ZFREUE T UENSBUE S, WUWERERR R, [RIE BRI 454 Hh i pR &

Q mhrREdEZ 20— EE 2 RBE A SR, SRR TS — AR E BREL. Java
*ﬂﬂﬂ%%m@ﬁ@?ﬁcomparing\ andThen*ﬂcomposeO

Q BHEARE— P B AR R B B AU B EOAR
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Q FEAMEIR G TR A B e i 2 B B Ri— AR NS H T &0 . Bk, %4
ARBEREGAS LB =R

Q Javaifi 5 P HStream A2 H E LAY,

Q R FR S Javaift 5 ik Stream B BRI 09— AMFpE . 1ER S FR AR AT L a4 Bh 7 ik
(supplier ) HIETHEAIESIRAICE, FHBI A ILGER A E T 2 5454 .

O A TCELE—Fr R EEC R, T RERS BMR IR BRI & hT LIE MiJavaifi 75 Hswitch
A —fz k.

Q &5 GBI R R, H RS T LI T8 AT

Q g5 G avE— MRt B, BRI I A R ECH SR 21T 5T



M [B) %] SR FN R # T dmtz BOR
& : Java 8F1Scalapytt &

AERNE

Q fAf&Scalalfi 5

Q Java 85 Scalaj 4 A A&

Q Scala (1 PR Tava 8H7 ) R ZCA B LL X 5]
Q & Hlltrait

Scalaje—FERA T X EHREBEURIENIES . B W HEEaval—MERIES, 7
B A BAEE AT FIVM_E S A0 7 il pR iR, [RIR SO R (R R R JavalA o6 i — 3K
o FlJavalbBGEK, Scalaftfit T ZHRrME:, WG E 2B R Ss | FEAIHERT | #CIThE (3,
IFE 1447 B0 ), 8 S F A5, BRILZAh, VRAT LUITEScalaf s H S H 5 AT A —A>
JavaZ

PRATRE A XA BERK, AT A LA E—AS FJava 8191 BRI —F 1 B Scala, A
T4 IR o NI AEA R el ZE Javarb i R A iR o Scalaflava SHCHISML, BATERSCHr
MG B PRE AL (LT X StreamPY45AE ). —4F K%, BRUIATT . ANl Scalat ik £ EAH ]
HISHESE T — R B Sl s AL T R AR, X TR B %G T Java 8— KiK. R4
MEIRES AR, X EbScalafilava 87ESZEE =0 AR LK T fiftJava 8 H TG PR TR H A BRIT
WX —5, FRATAEEREE XX L [ U R PR it — S R, MR — LB BERK,

e, AFRH IR R ESR ) 9585 4ikBE R ScalafUi%, 534 T fi# Scalafy 7 5 TH 1A
AR, B CUCED, 7EScalat 2 RIA SR, WARF A Z IR, ANl EekEE EJava 8
HREIGEAREEL, X NATRATEX B S, ARTEHE EX Hlava 89085 | A BIRREFNZ R %
fEScala P SEIL, 15 BIUR T T BRI RR R . Eoan, RESEIL, FScala®#i L85 HJava
7 AR AW T TR N S S S

A MXTScalaf N HAATF: AR Tl Scalad S R LA FR Y, DAl i FRAR 5 o
BHEE AT TR Scala A pR B, EHE—SF %L, MEDAREAL., &E, RiTa—EEE
ScalaH W2, LI —FP MiraitfFEPE, & Scalat iy BRIAJTIE R D .
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15.1 Scala &1t

AT T E A 2R Scalalt) — 2L AR, LR —A FLER EDUIAIERSZ « 31 JEC T B Scalait
EAHE . TATN— IS Hello WorldmBIATF, ZRFSLIBM WS, —Fliad
KRS , 73— FPLAREEI NS RS . 345, AT BB Scala R4S ——1ist
Set. Map. Stream, Tuplel) Koption—IFKFEA 15 Java 8H NN AU EHRSS 4 —— 1T AL
o, TSN Aitrait, ©EScalarP 42 RS, SCRFTEXT G SRR X ik A T4k .

15.1.1 {R&F, MHLHE

IEFRATE— DRG], XFERAEXS ScalafyiRTE | T 4R1E, LIKE Slaval 22744 —1
FEBEAIAIR . FRATXT 2L i Hello World/s Bili#EAT TR0, 1EFRATR AULMUR o (s SBLESR 5
EATEN T T X SR P 2

Hello 2 bottles of beer
Hello 3 bottles of beer
Hello 4 bottles of beer
Hello 5 bottles of beer
Hello 6 bottles of beer

1. 994\ Scala
X BARASH, Scalald iy 430 XS HT BV Hi X B P 2

object Beer {
def main(args: Array|[String]) {
var n : Int = 2
while( n <= 6 ){ EFFFRRE
println(s"Hello ${n} bottles of beer") <—
n += 1
}
}
}

WAEATIX BAA RS 48 45 B T LATEScalalfy B 7 a3 o X BURESE ok FR Javad
HRRFPARYERL B HIavaft FILF—M: BAS T — 1% Anainf ik, SIrk#EZz
—‘4\93§§§&$@ﬁiﬁgiﬁéﬂ (%5@&%E*%ﬁ§ﬂﬁii*¥ﬁ@ﬁgﬁgs : String, ﬂ<ﬁ§ﬁn®ﬁﬁ$¥fﬁ5tring s)o
M1 Fmain AR EME, BT LUEH Scala AN Z R JavallS A i B — B Ry vo i affy ik [ E

==
“E =]
LS

# s, &Scala’ B AR, RELZZXBEREA, B AScalas A3k

i@
BARIE BT £ — A

e Amainf i R Z AT, BATESETHE T RIHE . ANEERE, Javat imain 7 kA0

(D & Whttp://www.scala-lang.org/documentation/getting-started.html,,
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FAERA KDY, MREEIE T D REIRXE: R TR, HlilBear, St
() Ay SO AT T Sl e i R vt BT — AN St . X025 — > DA S B AR (B
PR ) SEENE F R R B —— R A AR M A, URAT LR G R I e 8 5 ik
BINESR, X WiEmain AR IIEZ A ThIFoR WU A I S i I A

BAELLIRATE Bmainf kR, EBERKMIavadb#I0), HRE AT EHU SR T
(BB —FAIEm ), ERRAE T — P whilefBH, Bl — MBS T T, Wil e
S5 print In, ARATDATENE Hinf B — 1 Hil. printlniX—17i6/R T Scalalf) 73—
PE: A B FATHE ETE T AT R A i b AR AR w0 X B b, ARTE
FRARFMEs "Hello ${n} bottles of beer"H EHIEM M T A En, FAFH ATFINAIH(EE:
VEfFs, Marse i TX —FA2 ., MifElavart, RIEH T 20 AR ESRAE, il aello v
+ n + " bottles of beer", AREAF|FEFEAIZUIR,

2. KA Scala

M4, ScalaZIJICREHT ARMPLLAFLEWE 7 HETEFA TAEAAS B T Z B A 2 sk B i )ik B
FCRSH] F Tava 8T RFERE L SN s S, IR s

public class Foo {
public static void main(String[] args) {
IntStream.rangeClosed (2, 6)
.forEach(n -> System.out.println("Hello " + n +
" bottles of beer"));
}
}

IR LAScalask 5B, B2 T IHNEARRY :

object Beer {
def main(args: Array[String]) {
2 to 6 foreach { n => println(s"Hello ${n} bottles of beer") }
}
}

XA LR AN T Iaval AN A JLAAERL, ANid Scalafy SEEL TN . B 4%, IR
K2 to eflE T — XM, XFERAKAGFG]:  27EX BIFIEIRAREHEITY, #EScalat &
—MEAN It XIS, Scalaifi 5 B, (E[FHYHERENTS; MMERJavallSHE, Scalalof i EHRE
R—0 7 X, Scala®lfit B R T 4RI TR M X415 o Scalalli 5 1 Int M5 L H54
Feol ik, BHZI— 1 IntX %R, RE—AX, FrPL, AR ] DG 5 —Fp oy XS —
wA], BI2.to(6) o HTFHEZ—NSEIIETT LSRR, FrARAT DU IFL 7 =05
X —ifn), B, WATER T foreach (XHEMeRHME/NE ), EflJava 8 HforEach
(AT REE AR B R —A X A T4V E A R A (3 BT AR (i P 23R8 X ),
B LIEZ Lambda e ik US4, X X B B — P oo R MO BT THAE . X B Lambda ik 15
Pfllava SWARF AL, XHETKMF R = T ->" B X B 2 Beng . ol

O© FiE, fEScalathiFrh, TAMEH “EAREC S a7 (rTRIEAE ) H38f0ava 8F i Lambda# ik =,
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SURFA I wh i 1 AR GIATAREE, RIFAR BB A

15.1.2 EMM#IELEM: List. Set. Map. Tuple. Stream LI Option

JUMRMER 2 )5, R—E C 2 I E FE, R —IIk TIR? KRR Pl 2RI il
M2, WL —EEF W EScalar BAEES, DILE Slava 8FF AR AR

1. QEKA

TEScalath QA SR H R, X ERIHI T e fE R —S R, e, a4
Map, PRATLIH AT

val authorsToAge = Map ("Raoul" -> 23, "Mario" -> 40, "Alan" -> 53)

AT, AL R IRATE RN . o, IREH >R S 2 e T —
Map, JFZEM T HEBMERMES, AT RS ANZ IR AR AT R Java IR RE T L ES N4
—PILR:

Map<String, Integer> authorsToAge = new HashMap<>();
authorsToAge.put ("Raoul", 23);
authorsToAge.put ("Mario", 40);
authorsToAge.put ("Alan", 53);

KTFX—, WA —ihe, ABEARRR JavafiiA RIS AIEERE, ANidrEJava 8V
PIHE A XRS5 A EANH B — B 2 T LR A XS ffaut horsToage Sl
AT . PR b, RIS val authorsToAge : Map([String, Int]XFEEAUCHS, B
P AR AL, i Scala ] I RAEWTAZ 5 YA (e, BB, FURIKIH 2 Fds Ao
BV BT B S ARG R ER AT I E R ), FAN TS EATE R E RS iX — Rtk 5=,
PRAT LM Fval S F i fvar . X —H Z EAFEH A 22501087 ST val RUE R HBem, Jf
M A BERRE (R Iavarb AN £ inal (AR E—4F ), TOCHE Y var R FE ] LIRS Y

WP R AN, IS A AR R AR AT LU IR0 07 R A Lis e (—Fhofya) fiE
%) B set (NFITUREIRMES ), WHFIR:

List ("Raoul", "Mario", "Alan")
Set (1, 1, 2, 3, 5, 8)

XHEEAEEauthorstl &3 IR, MAEEnunberstl &5 I0E,

2. FAIE 5 ERLLER

Scalaf A A — N EHBE MR RIRA I Z AL TE O IR R TR T Z A M E S eSO T
e HiEn), XEREETMNEIETF A RE . XR&—FIEEA -0, oA TE, K
HITE AT () R 7 AR B R 2R ML B AR R T R AR & o

B2, VREFEAREH BT Scalalli 5 AN AR SEAWE? I BIHATTAIZE 159/ A IR, ScalaH iy
XSRS HRIEF XAy . B —AScalafe & &AM —HES , XAHESFIZ AT RA 4

val authors
val numbers

(D £ lhttp://openjdk.java.net/jeps/186,
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BRI HINE, AR RS ATREM S TR AL, SR T 14-3F11 14-4 IR A
M TR TG R, TR —Ew N, RIS e Xk s /b WRIUE R A7
HANES (HCIPEfTAb 508 TR, fHARMBERI s ) b,
WBATE—DLBRRI BT, BRI T X — AR M R R P BT Y o T T X B RS
H, Bl A secBiin—AJCE
XBERRIEFF+LIG8R M E sec

val numbers = Set (2, 5, 3); . =

| R Bl —/NEhas g
val newNumbers = numbers + 8 <+ o, QEIHEE— T Hsee R
println (newNumbers) <+— (2,5,3,8)
println (numbers) 447(2 5, 3)

XA, G set MR P BT B K AT . BRI RCR IR ZERAE R T — R
set, JFmHPIAT —HHTTR.

TERE, Scalaifi 5 IFARMBRLAUE AT ZES , & R ERAE A A VR AR i T
AAARJEN, scala.collection.mutablefl AL THE R AT ASIAS

AAMER S AR TR
Java P AL T A5 ik 4l AR TH % & (unmodifiable ) &4, FTaRGKRDF, TF

newNumbers-Z & & Set & Fnumbers i —A~ R iEALH .
Set<Integer> numbers = new HashSet<>();
Set<Integer> newNumbers = Collections.unmodifiableSet (numbers) ;

X FAF AR KB TR K EnewNumbers B - P A L&, Rid, RTHERESX
AT EEGHITT —EHEK, BT AEF Fnunbers T2, HREZEGLPIATE,

EwAnE, RTE (immutable) £& 7R T2 ESEETERR LR AT, RibA
S YA EERENERE,

BMEFZ AN B TR E - NMFANGHIELEN: REZNE-NRTERELEHM,
GRBLEMERAC O SRR, TS RARR A E— N E A RIELEH .

3. FRAKE

MAEARCZ T i T APl BIEESS &, VRICTTEE T ff o] (i sk SE 4R G 1 TAE . AR IS E
Fl|Scala X FFUEE S A EFIStream APHEIEAYHRAMEIILERL, tean, 72T mmfCs b, ek
MK Eilter Mmap, FE15-1%X B CAD BT T BB,

val fileLines = Source.fromFile("data.txt").getLines.toList ()

val linesLongUpper

= fileLines.filter(l => 1l.length() > 10)
.map (1l => 1.toUpperCase())
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1 => l.length() > 10 1 => l.toUpperCase ()

LITPN filter map

K 15-1 ffiffiScalafList LISt reamfBfE

AHOHEATHINES, BRI AT RE R S B AT — DA a3 (26
lJava 8#EEAYTi1es . readalllines ), 5f ATAIEE T — 1 P MNMRAER BLAT FLK LR -

Q £ilcerfffEosnd il Ir A KR 100977

O maptfEE X B K B FAF B G — 3 K S A%

BB AR T DA T T A9 7 et

val linesLongUpper
= fileLines filter (_.length() > 10) map(_.toUpperCase())

XEBACES M T gk UM RIZ (), TRIE—FN G 04T, B Iaf B ICEX R 2
B XAMEIFr, RATLAK . length () %M1 =>1.1length () TEABIRZAfilter Mimaph iR
b, RIS E BRI B 1 ine S HL.

ScalalJ 8 A APHR ML TR Z AR5 A FHIERANE . FRATTSRZUE R 23 W B8 — T Scalaly SCAY,
XX B APTA — AN KRB THR"Y. R, ScalaffE &AL DI HE He Stream APTHR ALY D REIL 3
WRZ, N, ScalaffEAIELFRAEEAE, IROTLLK ISR P C RSB — RS
Wid2E), —ERERKRIGHRIRAI D) ST o X Be R H 570K SR i Javahit A= Ho b T B 23 B Stream API
FralA

A, i8N ? Java SHARATLIXT st reamifl fparallel Hik, $HRKLHAL NFFATHAT,
Scalaf@ it T E TS s VR RFF 2 i dipar piRe L L RIAE SR «

val linesLongUpper
= fileLines.par filter (_.length() > 10) map(_.toUpperCase())

4. jtiA

WA, LRRATER I — e, 2R R E & 25 B, eatena. IRResE
i G N4 F R IE SRS Ak, [ SORA S84 = BT A2, et Hatb s itk
YR A BT L5 % . ( “Raoul”, “+ 44 007007007” ). ( “Alan”, “+44 003133700” ), i
ek,

JEH A, Java H BTIEASZRETCHL, Br MR RAEAE A O SR Z5 4 . T iR — A rair
FE X

public class Pair<X, Y> {

public final X x;

@ www.scala-lang.org/api/current/#package AL & T H A MM, WA E—LRIFAHE A RN H,
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public final Y y;
public Pair(X x, Y y){
this.x X;
this.y Yi

}
IR, ARIETE B A S pai rd AR

Pair<String, String> raoul = new Pair<>("Raoul", "+ 44 007007007");
Pair<String, String> alan = new Pair<>("Alan", "+44 003133700");

b7, BER—VIH], A GnRE = e ey AR A E SOR/INRICWE? XA R AE
PR BB, SR M YR QA i) e T gt

Scalaf@ it 144 g 740 5 i B RS A DR IX — (RO RET , 33k SRR R AT Ll i 0 B A T A Ml 1 2
JCH, SUEEHE AT SRR

val raoul = ("Raoul", "+ 44 887007007")

val alan = ("Alan", "+44 883133700")

Scala SRR/ HITCAL, FrLAT I B9 IX 275 IR A«

val book = (2014, "Java 8 in Action", "Manning") <+ LA K (Int, String,
val numbers = (42, 1337, 0, 3, 14) q—iéﬂés_iﬂﬂa(mt, Int, String)

Int,

Int, Int)
RO DARIE EATRON B, Wit EEEs (accessor ) _1. _2 ( MITFIEHI—F4) i501oc4H
hRYIGCER, .

println(book._1)
println (numbers._4) <l—| FTEMSGIH3

FEANIE availfi 5 A UL R BAAR 2 7 AR R TR T Tl 5 | AR K Java
WA TS IEAESE TR (FRATTEAESE 1632 I8 — R T IR A BYTIE Do

5. Sstream

FIHFTA L, AOTHEMES, Offvist, Set. MapMTuple#BERIFHTEAY ( AIZESE—
RIS Z0HEA TR ), 28R, RBE A T ftJava 8HStream 245 TG ( BNEER 5 ), @
H5E, RFIER TX—FtE, Stream] LIZORTCBRTS, RN SCRNEFERZ B NAE

ScalatB 4L T X5 N A BB LS, & R A IER T s A BAR M, AR st ream! it Scala
st ream$B it THINFEF HIIHE, ilJavad AYStream A LeBEIR L 4, Scalaf St ream”] LLig
SEERATTEMPE, PTLLZRTRICE ] LIBER 75 BRIEZ AN, streamifhiffT T &S],
frlhstream BICE T LMR L1 st IR RS ViR . 3R, KPS ITES, MmTRe
RSSO R PE, FlJava 81 Stream FUE K, ScalaffiA [ st reamN A A AR AL T,
K 2HScalath () st reanfi EAEW MW Z ATHICER , X EME Z RV FOTR AT LENF “id
SERE” CHVETER A7 Do

| $TEDR 2014

@ Jed Pt R IR B R23,
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6. option
T — MR EHR G5 Roption, AN 108 FiTigidJavafjoptional, Optioni&
Java 8"10ptional &R ScalalfiAs . FATEHWARAEL AP R AT b ffi Foptional, A7
KT, O RFGEREES MG T A TR SN %L % — 1 optionalf. FATNIZR
mH e null, B ESRHR .
S10F T, AR TR T IRATATLUE Fopt i ona iR 715 F LRI 23 R 44 F
IS B ERAME, WORFNZE PR A R LR, BRI .
public String getCarInsuranceName (Optional<Person> person, int minAge) {
return person.filter(p -> p.getAge() >= minAge)
.flatMap (Person: :getCar)
.flatMap (Car: :getInsurance)

.map (Insurance: :getName)
.orElse ("Unknown") ;

U R AR

}
TEScalaifi 75 1, YRATLUME Hlopt ionfli flopt tonal 85 ik SEBLIZ pREL -

def getCarInsuranceName (person: Option[Person], minAge: Int) =
person.filter (_.getAge() >= minAge)
.flatMap (_.getCar)
.flatMap (_.getInsurance)
.map (_.getName) .getOrElse ("Unknown")

XBACIS PR T getorElse i, HAB M ZE R AT R —E W PAEH 2K, getOrElsefE Hava
8HorElseFMMT L. IRES] TIE? FEAFS rh2: > BBl Re B T HAE S SR, A~
SEME, T OREEFJaval 325, 7EScalaHKIHERRS Tnull, A IRATHEAHEERME T

FE OAWMEGRAP, RiERAGE_ getcar (FEREARIET ), MARL_.getCar() (W
Hit5 ). ScalaiZE T P, PATHF F AR, deRKREBFELAYN, ML BHHRIET LT
L SN

15.2 EH#

Scala P i) BRECRT LA BN T 58 S ME S5 AL S AE— AR S P8 BT TR B
AR, R RBGURREAYEA

XF T Javaili 5 T RELARF R T BATE SRR R IR 48 T % T Lambda
Kk, B LB WP Rk BRJavalbEGER, Scalady AR ILAVRHEZ WG Z, KA
FEX— 2% — i . Scalaf@fit 1 F X LR

Q &K, ER—FEERE, KB T Javaili 5 R BART RO SRR, B, BRI,

FOR TAEREHE PRI RITIE Y o XL AR TSR3 R A 4
O BRI AR A M0 1 1Y B 44 RS, Tl Java P i Lambda R ik S0 R HEA M A8 1t 4TS
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Bt
Q XA RACHY SR, KRR IR T LU — M2 2B R R B e i — RPN 2
B R

15.2.1 Scala FRI—ZF R

PRELAE Scalaifi 5 R — 18, XERE NI LMEHAME, ilTntegerii# string/lf
FE, MENSEULE, nTLAE NS SRER ], IEANFRATTAE B 51 i A R IREE , Java 8 Y51k
51 FHFLambdaZe ik X AT LAE B— 55 R %K

WBATE— 1T, B ScalarP (1) —35 sRBCZ WM TAERY o FAMBEARIAEAR —DFAF RS
%, YIERPIERIA AN TR ELIRETE R (tweet ), VR AR A [a] A 57 VB 45 1 %280 e kA 1ot
UE, Lbhn, PRATREAREARH I 4 S davaik MRl s TR BRI R o VR DU FHIE R (IR
Bl — A IR RS R pRE ) 8 SGX AR SR E, ARG ANF

def isJavaMentioned(tweet: String) : Boolean = tweet.contains ("Java")

def isShortTweet (tweet: String) : Boolean = tweet.length() < 20

Scalaifi 75 Y, R\ L EEAZ IS X MDA NI filter, QRN (IXFPRTEJavarb fi
M5 R e B 45 A R KRN ):
val tweets = List(
"I love the new features in Java 8",
"How's it going?",

"An SQL query walks into a bar, sees two tables and says 'Can I join you?'"

)

tweets.filter (isJavaMentioned) .foreach (println)
tweets.filter (isShortTweet) . foreach (println)

BAE, RN EH T ik f1lcer B PRENZEA

def filter[T] (p: (T) => Boolean): List[T]

R] RE S B RS E o BRI ER B A2 (B (T) => Boolean), W N{EJavalh s BRI
HERMRE RN XHIR—FHRiEL, Javah B RHAA SR, BRI E—1 &4
A2, XEEFRRIPEXFE—ARE, EHEZRRATIN S, RE—AHREEE. Javaik
S, B4 N predicate<Ts B & Function<T, Boolean> . P LLE 55 Br B
isJavaMent ionedﬂlisShortTweet/E\—ﬁ%{uE/‘] PR 24 s BIF IR AT [/\J\%Eﬂﬁ/ﬁﬂﬂi}ﬁfgﬁéﬁ
filter ik, Java 8iE F BTN TORFHE F 5 ZATARA B —BhE, JoE A5 AR IRIEE
XF—ITHEFT A, 5IARZHFNERSHINER2EST A, kA i,

15.2.2 BERZEREMAE
Scalath 4505 4 pRA. 5 4 AR LambdaZeis s AE AR R 0. P M7, R
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P — L REURIEZS T 4 MNisLongTweet W72 &, 4B 4 BRI BE R AT A E T B K,
HWrE R EEK:

)4

i‘Z%—’PEﬁ%&?éE!E’\J , BEEZE—
val isLongTweet : String => Boolean <+—— stringS¥, RE— dx%ﬁ;ﬁ'ﬂﬁ
= (tweet : String) => tweet.length() > 60 < —NELTH

TEHTRR A Javarft, A30] LU Lambda e 15 0 i R A TR 52 Scalati B it 126 Bh)
Bl AT A X B AU 2 Scala b A B I 44 26 HYTH LS . Functionl (HAF—PSE %) 2
BT apply Tk SEBL

val isLongTweet : String => Boolean

- new Functionl[String, Boolean] {

def apply (tweet: String): Boolean = tweet.length() > 60
}

H A8 i sLongTweet HARAE T 2R AU N Functionl XS, R LIEHE Bapply 1k,
XE AR T 18 B 5 2R -

isLongTweet.apply ("A very short tweet") <— BEfalse
R HJava, ARATDCRA T RS2
Function<String, Boolean> isLongTweet = (String s) -> s.length() > 60;

boolean long = isLongTweet.apply ("A very short tweet");

AT i Lambdageik=, Javat it T LA PN B K30, thilpredicate, Function,
Consumer, ScalafEfft T trait (/R1] LTI trait R FE 1T, A TSR T R—TTNHEANT)
KAIFERERITIRE : MFunction0( —PRECAEZALMISEL, HR P —A45253 ) #]Function22
(=D eREEEZ220280), EANTHERE X T apply ik,

Scalaif &ML T 7 — N E R B AR, /R T LU FEE M Fapp 1y ik, BCRLE —IK R
B -

isLongTweet ("A very short tweet") <+— iR[Efalse

G A S AR E (a) Be4 £ apply (a) o BE—BHIUE, 1R £/ — 13 FFapply
TERXNG (1, apply il LIAIEEEHMZSE0), Xfﬁ/z*if (al, ..., an)RHSHEIAN
f.apply(al, ..., an)o

e

IR IRATE M RE — I Javart [ Lambdae b A UE 20 A4l in . &>
— T, IBAftAEPAIEYE? M e — R, B R LIS BRI b5 A2 R A A A A
AidJava 81 Lambdazeik =X B By A — & MIBR T : EATABEIEMOE L LambdaZe iz sR A 19
AR AT A . XA B MR HE S BN £ inal . XEETS S B FIRATHL# “Lambdaikbfe |
NS B A, AN X AR i 151] 7
SIUAHR, ScalaH (44 sRECT ABUAS H B0 E 2, (HIFIRAR S YHie m i A8 48, o,
T X B SAE Scala P & AT REFR «
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def main(args: Array[Strin . N
inlaro yiserinal) o KRG, T

var count = 0 s s

val inc = () => count+=1 <— fh3k i thcount
inc ()

println (count) <+— FTENMIHA

inc ()

println(count) <— FTEN#@E2

}
A AEJavarf, T EX B 2B AR, NN count B BEaR il & A final .

public static void main(String[] args) {

;nt Cglimt X = 0 0 " ‘ $5i%: countWr A final
unnable inc = -> count+=1; < N N

! HEEMR LEAEinal
inc.run() ; =

System.out.println(count) ;
inc.run() ;

}
FAEERT . 13LARN4E ZUHR BRI IR R B, REURAYICRS SN 5 THEd Rt 4
AT, FTLATETELE X W Al X — e

1523 MEHK

Fram, JAHHE TR A ZACREAR . A RSE (HscRly ) B eREenl LA
W MUEZ— NSRRI R, PREG IR I — U — DS SR X —sE T LA
WNRHESZ Z A SR R BT LUSE I Z2 2 — D SR R s, IR DL — MR 2
NBEE REDN 73 N — RINEZ SRR T IR R Scala MR BE T — Mg as, #Y I
PRI R R AL — N B T 1

N T B Scala B FRATR T WRLEAEAL, TEFATSEIRI— A Taval) R il VRAE SC T — i) HR R
KO I IE B R E 5

static int multiply (int x, int v) {

return x * y;

}
int r = multiply (2, 10);

Aab i e 5 R 1 H AL 8 A (S EA e IR AR, IRAT AN T X muleiple ik
AU, LGRS A R
static Function<Integer, Integer> multiplyCurry (int x) {

return (Integer y) -> x * y;

}

HimultiplyCurryiR I RE AR AUE, IS ERNSEByRTE, R)5IRE—AHER
R XEWRE R MR N X AEE— P map T fimultiplycurry, X E—ICREAFLI2:

Stream.of (1, 3, 5, 7)

.map (multiplyCurry (2))
.forEach(System.out: :println) ;
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XFERRER RIS R2, 6. 10, 14, XA TAER R Emap BB SECH— R %L,
MimultiplyCurry B FIZ5 S — AL

MAER Javaiti 5, 8 7R EAL R AT EAR T T D) 7y e 8 (JCH R B AR 210
ZH ), BORMCHAGER RS . Scalad@ it T —FPRAERAGTEE T LA Sho8 X B4 TAE . Hedn,
EFERT, REXmultiply R Uis

def multiply(x : Int, y: Int) = x * y

val r = multiply (2, 10);

ZRBRE AL RRA AT ‘
EX—MHELRE
def multiplyCurry(x :Int)(y : Int) = x * y <—
val r = multiplyCurry (2) (10) <— FHRIZNBLEE

AL (x: Int) (v: Int), FiEmultiplyCurry#ZZ WAl —> Ine S50 R S4L
e, SIHAI, multiply i — P HFA Ine BE0 S EIIE . YR Hnultiplycurry
W2 &AW ? multiplyCurry AR — R IEHMH TR — KA SH (S Hx), W
multiplyCurry (2), REG—ARE, ZREIEZ Sy, IS ERMN AR GXEP)
HR2) MiTe. EAFRAITE14 12N, FRATFRXAsREUE 3R 9 B A, B eI R IRET A
FIBE 5 IR iy AT T RLIZ . X EWE R T LU Xt mul tiplycurry A — UK
MBI —A g, TR

val multiplyByTwo : Int => Int = multiplyCurry(2)
val r = multiplyByTwo (10) <+— 20

FJava b BGEA , 7EScalaHh A AT ZLAIX HLUCRET TR B s B BHEALIE . Scalafit
T—FOr R R EUE S, BERIAME R BT T 2R B ES 1%

15.3 2K trait

WAEFRA B B IS S O JavafiScala AN [R] o X PR EE A 7EFRA T TR FH I ARAR B FH o R
2 FAAX TTavalUZR A1, ScalafZSFnas ML T 29 R 165,

16.3.1 EMNiEERY Scala £

1T ScalatiJe— [ 58 T B X RIE T, VRATRLBIESE, JRRHSCHIE AR  5 o bl
AL, FRMSEESE L Slavalb w2l tan, g — P rne1 1038 mf1 7

class Hello {
def sayThankYou () {
println("Thanks for reading our book")
}
}
val h = new Hello()
h.sayThankYou ()
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getterf ;& fsetterf5 3%

— BARE XZEEA T, S A B T URREE] R Al H e U B R Y
JavaZBi? RN, PRIATEFE S IH—K Bl getter )77 | setter /7%, LLMAA SIS RS . Z R
W BRibZAh, RIETHE A —ATINEmE I, ek Iavai Y, KRS EREFESE T X
FEZE . A R X AR L student 28

public class Student {

private String name;
private int id;

public Student (String name) {
this.name = name;

}

public String getName () {
return name;

}

public void setName (String name) {
this.name = name;

}

public int getId() {
return 1id;

}

public void setId(int id) {
this.id = id;
}
}

PRAGEET T A& a0 A I B TR e, B ZE S 2 getter /78 . 2 setter /7 o
— AR R PR RSB T OB 204 T AR A BESE I | A AR IOT R A B s T HBEHMR B 8h A
B EEARAS , AN VR AYARS P b R T ZE I s A A , X S S5 R SEBR 1) Ml 55 32
FEA KK KR

Scalalfi 5 ISR . getter J7 ik LA Kesetter iR RERS AL B, TR R FEARARACS s 90T

R

y) L
class Student (var name: String, var id: Int) :g;;$t5tudent
val s = new Student ("Raoul", 1) 3
println(s.name) <+ BB FR, $TED
s.1d = 1337 < |gEia i1 Raoul
println(s.id) <l—| $TEN# 1337

15.3.2 Scala By trait 5 Java 8 RUIEOXTEE ﬂ

Scalaif $2 {1 T 5 — M HEW A B PR 20056, S M trait, /& Scala y LB Iavar 14
E BT AR o trait P BE AT DLE MG i, Wl IE oA BN SE B A 5,  trait[R] A8
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SCRRava i D IRRER 24k, BT MRAT LU BTG Bl Java 8H 8 LRI R, BT 180 3 HE
BRINTT i traitad o] DAL SR M G 2O 2 BE, TliJava 8B4 VAN L REIXFERRME . IBA, trait
M TSI BARAIE, W htraitZ R 24K, MiMEEA LR LK, Java L FiZ8AY
LUK, A— DA LASEIZ AN, TE, Java S it BRIATTH: G IA T X7 AL 40K,
A CRIHASZH S TRS 2K, XA 1A e traitSZ 1771

h T R ScalaH [ trait B SE 2 8E, ILIRATE —M0IF . FA1TEX T =N HNsizedly
trait, BT — N NsizeIAETE, UM— WA BIASEIAY L s Empty ik

trait Sized( ‘gygsizeaqgiﬁﬁ T ERIA SEELRY
var size : Int = 0 < isEmpty 3k
def isEmpty () = size == 0

}
PRBUAE R LU — D RAE A DI &, N X M5 Empty KM s 1 zefHE 0 -

—M& Btrait sizedhy
class Empty extends Sized 4 ‘ MR B izedHyE

println(new Empty ().isEmpty()) <— $TED#ititrue

H—FAER A, taitflJaval 4 2501, WIRTEXT L FIfET g Al (A RIHZE—
A YRIERT A ). Hetn, RAT AR — 1 Boxs, ShA MR 2 IS BB MR — > 52651 52 15 H trait
SizediE L HHRAE

class Box AEXTR AL BT R trait
val bl = new Box () with Sized <+—
println(bl.isEmpty ()) <+— FTEN#Ittrue
1 b2 = Box () N,
o emmoty () | IR FAmoxdAy
| FRBRF kK sized

WER—A AR T Z A trait, 5 traitib P BT 13U T AR TR 925 44 B AR R A9 7 B, X
W R AEAT ANGOL? 9 T X SETR T, ScalarfiE SC T — RBIPRA , X LLER G FFA T Z 79
BAZHRATT IR BIBR AL

15.4 I©\&5

T TR — A 2 B S R N 1 AR ) A

Q Java 8FIScalaff e dE A T I [ X i A MR EGU AL R S S, BN ET FIVM
Z b, FEARZEHERT DA B HRAE

Q Scala Y FFMESHIER, LEAMAI L EFEList . Set. Map. Stream. Option, X
e flJava 8EH AL Aid, BRibZhScalaif 24704 .

Q Scala kg PRECEEHE T BN AR, X7 Helava 8M753 47, ScalaXz#F: PRECSAL, ATl
ANAZ PR T ) A< M AR S P AL, DA E R AL

Q ScalaH 2] LIRIEREGCHORIE 2% . getter 572 D Sesetter i .

Q Scalaif 3 Fftrait, TA2—MRIBE S TFBAERA AN,



g Ll R Javaliksk

AEAR

Q Java SHHHARHME LS N G A IXURS B 7 1A 18 52 )
Q fhJava 8 A A — 28 v R B Y G A AR

Q Java 9L K Java 107] HE & A= 7251k

TAEARPIHE TIRZNE, ARRRTEC &4 BB HE IR Iava 8951k A C
AU, B0 i b AR AR Bl A . X —F L, FRATS MBI AR Java 82~ 2 HE IR
BRI BRILZ AL, 43 TR Java 822 Ji5 (Y RECAS v vl i ) B R8I (4 St A K 1Y
Bk

16.1 [ElF Java 8 BYIiE = 454

Java 81— FISCERME . SIPMIFIOIET , MBI, ik — R R AR
o RERHNHLE FTava SIIEFIEE, TR KX B R, 7 A F A IR
ORI | TRRE M S T 0 B B R Java 8HPIE S TR FIORE B FE R BB, SRR
R B Java ST EE B EPE 2 A (T Tava b SR S MURS O R TR . IO, e
SARE S LR A, TR, TR TRRA, B 17E8 1 2 i
A
O XA TR PSRRI AE 1 7k H 25K, ROREEIT B AR RS, (F A e A
AR 0 B R MR 2 T (0, CPUM IO R O T RO, SRR
PR, AR B A2 IR )
O T TR M L S SRR A IR OB 4 X — BRI K Holn, ey
R, G T BRI & 2 HOATafe, A% R PSP, T R 45 SRl i
5 L AR A DS PG — B AT X — U S AR R R A, SR
T I
3 3 PR FRR SR R A B 5610 . I X TR S , A s 7 2R
ST B R A AR IO T . 7ECPURI— M I EHORUR . 16 53— M E IR m
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{EL, XA AAAHRAR T w0, AR 25 A 5 NS B U, HIRMEE
FR T i AR I FME R A R RS RN, 2R3 (stream-like ) =\ )7 AR AR 7 HL 72K
i, SRR AR REE 1 T e AR AR AR B SR, X R T oA Adava 8
1Y) B OB NFRA TR A Y Tava K IR 6 1

BAE, BAT—EBMNGE— . ZUAFA R B — T, BERNTARNIA A5 2] 1 HRLE 7R,
EANSOGE IR L P ER St — A BT A SR R

16.1.1 1TASH (Lambda AKX 7F3E5IH)

KT HEEAM T, Hllfilter, RFFENHIEE NS, EREVRIHHLEIATE
M. BARIaval GA Ml Z BT RS B RE R BRI RS H 1 ORI IE AR BERE B — ik,
BB IR —AS)), HX P ZHIRMEME, PO el dEw g, METHS, AT
L4/

IEARTESE2ZE RS 3R BT T 0, Java Silad ff S pR BN te, $2ME T —FBin rsl—
3 ) AR AR i BOR AR DX — R, R A T R (bt T A AR A

Q f&i%—~LambdazgiikX, BI—BogRIMAICH B, tan

apple -> apple.getWeight () > 150
Q fZid— 7 & 3R, ZrR I HEE R T — A I, A
Apple: :isHeavy

ﬁ%fﬁﬁﬁ%’@{uFunction<T, R>. Predicate<T>ﬁ%BiFunction<T, u, R>1X$$EI’\J%
A (EEICE T LA i apply . testBUHABSERIR A TiX 86774k . LambdagRiks [ B /&
— A SRS, i Tava 8% EA T T X——F e 15 489 Stream APIAHZS &, e
HEATHER TR —Javaliizl o

16.1.2 &

A% B, YK for-each&ifgfETavarh I LAKA, O8) RERY BRI . EEAE
FEELPE M1 cer lFHmapIXFERYTTIE, FIIFRATAT I 24 B Lambda s KU AT T
Java SMYBEIHINH Z M HARL . AU DFBCARMRXA I, MHRGIA T —E 2581 Stream
APL, RIEEATE 3575 B A 21 ) A A —— X BB AR TR TR B, AT A A 20X e

EARRA T ARE, YETRNGEI RSB E ], solid— 2R PR RS
StreamXf HAEA IR . FAHE —F Z A2 MR INT - AR — MR ERR RS, IR
BRI =R, XX ARG IO QAT XA R A B TR A,
X ZJE AR TR A D i R SRR, B R EERIEA T HE B TRBIEE SRR 20 —
DifkA5 o Stream APUN 5 Z AR, BR UL IR S ORI LE BN — AR R, i i PR i
—UHESE TR BHRAE . X T RBLAEURAE , XA B2 . Aid, A —F 23k
MIBIEMER, AT, BaREHOR, B 2 n] e sl D I iR
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A HoAh— 2L J5 R 22 5 e R I RSB RE Ty, XSt AR g OCHE, X SRuh A 2 AL BEAS
I B R EE, Stream, JHIEEMparallel JFikRER B — 1 Streambiic Wid & AT 4T
AEFR, IATEAFG? AT AR PRI G B ] AR RS SR ACKANEE WY, I IO s B S (nFRA I7E
AT, A CRIEHERE, ilid Lambdage ik sCRIT 25| X kgt i 28k, FHN
BB AT AEAR )X FHAT M FHmap | £11 ters# HA 2 & fliStream A AL B AE J1 AR H L,

A, BRI B X LS (A28 Stream i fiff ik SEARTE ) [BAE LI T Completable-
Future%’@lﬁ(ﬁﬁﬁ‘o

16.1.3 CompletableFuture

JavapJava SRAEERME Trutured I, FutureXt T 7oA HZ AL BEAE S RAEH A 251,
KA B AV —AME S FE— B 0% AR B — A 2R, B2 AT 55 1T AR R A 4T 55 [R] e
AT SRR AT 55 e 45 R, BT LUlid get A RfFutureiaf T45 (AR O 25 RE ).
FUEALE T Java 8 Xt FutureffjcompletableFutureLH . X H A M T LambdaFeik
Ko —MEEAH, NEA LK S X AV: “Completable-FutureXf Fruturef &
k4 StreamZ Fcollection,” iEFATHLE —FX &,
Q iE i streamfRA] O — RINAEAEHATIKZ, Hidmap. £11cersid HAWSERIAY 7k
AT SR, B T 0 o (3 A I B2 ) AR AR

Q 25, completableFuturetfit T4 thencompose. thenCombine. allOfiXFEH)
B, Xrucure? Kl BRI ML T eREG AR I AR BE 456, A B Tkt S fli
A2 PR AR LAY

RPN HEAE, BARRZHC B TR st At iRiE H T lava 8foptional
PRAE, FRATT— Rk BT 3k R A

16.1.4 oOptional

Java 8/ EHIE T opt ional<T>2, XA AVHRAERIS 48 2 WF—A~ 28 S A ERE T RE 22k
RITHIE, WAREEHF#S T koptional . empty R/RMER KA . TCit 2N TR RT 24,
SR TS P SR, XA — N ERAEHE R, REAE AT LU o — e i 3R 85X
SRR B E—F T 2 F8 5 0 I BUE TR JCIE R Y) T i R B S 386 AR A, B RIS oL, 6
VL FZ AT — O R A 2B — MRS, A T optional ZJE RN T ZEHH F
TS M S R SR IR BRI T,

IEFRATEEF10FE Ry, WRAERR T h a2 an—Hbffi FHopt ional<T>, VRAGNFHN %
FKIEA LT KA Nl 1 PointerExcept ionF# o MR KX FE 105 — 48 T0UA B9REE, B FilJava
SHR AR A EOAS EHATE, ] 3 C— ARt A2 — R (e (e U 4 o) — Fh BT
B RATE oI S FEF 7 7 2P, TN T & Mopt ional 4@l Tmap . filterflifPresent
J7 1 o X T i Ml st reams 28 H XTI A B AR T, A TERRE L sR B A 254 FR 1 T4
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TP A SR AL T BRI ROR L], AP Z - AR A T30, X AT AR I 2 SR AG:
I AR BRI Stream FE FEA T A A A Gt 2 AE TP AU PP atEA T AN aB AR PR HEE AL

AT EIGBATA W KRG R A 2, T2 e — T Java 8% AR 2 E SR,
X —HORZ R T AT TR R EAIHES)

16.1.5 BRINTFTE

Java SHUEIN T AAFRE, (FRENT—BEAX AT I ik, A, A—0F
FRRGISN, IRFURBIE R BAAT 45 BTG LA RYERIATT IR0 SR B0 1 75 i R AN
37K Java 8ZHY, #EH FEETE XITikE4, BATENIELRE N 1 Bl I S 7575 BB
SEBL, AR O ABEE YON R D A A A AN AN N AT U R e
B, Attt n] AP REAE R 1 A7 3 75 W rp O R SCRRINTT i

XEPER BT MR, R MRAGH TR, ARG S, e it ftrREJy aeHs BRI i et
FATE SO BRAE, Bt TpRES), ORI AT CRIIREESEIIZ4E L B REFP 53 T] ) A 24K
PEBIMORE D ERT S BZ T . I, BUOTESER P WA SRR, ENI5RR TR AT
TP o SROFERE R IX — AT T IR AR

FIt, FRATC L5 T X Tava 8HHTMEG I 4 . BUZETRATE e i BT 30, IR A2
Java 82 J (A RRAS H ] RE 27 MR LE53T 1Y) EACHE LA BT B Re I B

16.2 Java UKk

IERATE B X T lavaAk R i) —LE0HE . 0T X — F Y R ZE N A AR TEIDK e 21 (JDK
Enhancement Proposal ) iE471438, &R Mk Zhttp://openjdk.java.net/jeps/0, FAT7EIX LA E
W FRRR G . SCBEREN A MERE 5, DA —Se i TR UMER
(Al Tevk 5 A 2 Javar (3553 .

16.2.1 &4

Javaffy K RIE—MERF B AL R, EMOREAE— BT . Javatb AT R AR A AR
B, ren: BB ARG, ZJAStream M — LIS TARGRITIAE. AR, SIerE Il
ARA, ARREHAE AR MR (ARG Z TR ), (HIRA O U 20 20m T 90
AR — L8000 . — A HE B B (] IR AR ORI ER AL . LEdn, Javarf gl n] LAGE LR X Fif
e, e W I R  FEA TR0 R 1 -

Double [] a = {1.2, 3.4, 5.9};
ERLT XL R R

Double [] a = new Double[]{1.2, 3.4, 5.9};



162 Javatykk 317

A BRI B SR R RE 25, i (Gllidcollectiont M) &4 T —FEELF
W —B RIS . A ENTRR IR LB 2 T o LRI AR —F 7= an g w0 46 4L — 4

>

HashMapl, VRABEMEE T R RACAS 78 T iRt TAF -

Map<String, Integer> map = new HashMap<>();
map.put ("raoul", 23);
map.put ("mario", 40);
map.put ("alan", 53);

PRu] Re R A T A 7 A X — B

Map<String, Integer> map = #{"Raoul" -> 23, "Mario" -> 40, "Alan" -> 53};

XER# .. R, EAMUER TES T —RIVEHRSER, X2
EAWIREY, A Y Hi e Java il AR SR

16.2.2 KA RGRIH

KT Java YT K ARG WA B FE AT R etk , ol 2 s AL E X 2
( declaration-site variance ) FlA# % 2 £ A B (local variable type inference ).

1. FRAETE

Javalll A T XTI BCATF Y SCRE, SR T R TG M S RFZ AU 12580 (subtyping ) , SCHFRATAT AT
AR Z N “HI P L (use-site variance ) 3X L2 KBS A 7E 1 LA -

List<? extends Number> numbers = new ArrayList<Integer>();
At X BIRIE (AT 2 extends ) 27— iR
List<Number> numbers = new ArrayList<Integer>(); +— FRTFKE

R mBET (LANCHRIScala ) AR HF—F LW BRI R ELH, 2 NSNS E, ©
MIAVFREY BN ITERE SGZ AU E AR i o X T RA B 2RI, X —Retk JuHA . e,
Tterator @@ —PRAEMYVER, McomparatorMJE—ANKAEMM AR, MHENFIRITTE
ZIEF|IEN LM 2 extends, BRI H? super, XU ULIETavarP &8 IR B B A8 b H
A BRI S 2 e B E . Rk, RPN e g il TR,
BEAPEER (2014561 ), A ML TIPS #Y, A 8RB ETava 9P 5| AR EIfL
B

2. BB YA,

I ETavarl, TCI AT FAME ] — AR s s, AR E RN 4G e iy fan .

double convertUSDToGBP (double money) { ExchangeRate e = ...; }

TG T SRR, B H T R convert USDToGBPIHZE R | & S5 M money 12

@ HE7AYJavafdsrEHE10E 2 # http://openjdk.java.net/jeps/186 .
(2 2 lLhttps://bugs.openjdk java.net/browse/JDK-8043488 ,
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R DAKOTIEE A A B e 2RAL, FEE R AOHER, XFPBR S BGEETHOT T, |, R
DIE—ARIR T 2Bz SRR, it BT Scee H2EA, Lhin.

Map<String, List<String>> myMap = new HashMap<String, List<String>>();

XA AEJava 72 J5 0T LIRS A -

Map<String, List<String>> myMap = new HashMap<> () ;

Hk, FIHEREREAL, URAT LR R SCoE iR AN i — AR iA ke, Bl Lambda
FikAckYuE, .

Function<Integer, Boolean> p = (Integer x) -> booleanExpression;

B SE, XA AT LUK TR «

Function<Integer, Boolean> p = x -> booleanExpression;

X PRI LA s FH i35 ) 8 s () SRR A T4 BT 1) o

R AL 5 B — AR AT, AT REA K — R I LFAL , I A R — U2,
FH—Fh AR o —FpmT LA/ D gl TR, Aad, BEE2ERECR s n, BT iz Al
FRAVSHAIZ R, XA R TR M E, & RS BRI e il stk . ©

ScalaFCHHER AR VFT OGS i) va r B4 AS M AR i I RIAR AL 7 I, st 2 ARAIE A 300 174 A5 15
FEAE YRS tean, FATZ AR R A Javaifid i myMap i BIAT MG HXHEMCS

var myMap = new HashMap<String, List<String>>();

R ARPE AR AR AR FE 2SR, R VT RE IR Javar BRI e, R B RBTH R IT
RZEAY, Wl AL

SRIN, EARATREZ B L SE, b, FKcartbRkIvenicleli, MREIT T FIHXAEAY A .

var x = new Vehicle();
M2, REIIH R A carifh FEveniclelg? XMIFH, — AR SERE ML),
RPERIC (FZRA R IR g X 2 128 (X hvehicle ), HLIRATAT LIS H—1 458, B&FH
WItRA AR, ARNEA Hvar A X4 .

16.2.3 HERTHE

AT e 14 e, PREGEIE S B S SR S R R T ——1E
switchff—Fhe BIER, it FREIe e, ARAT LA AR SR S g | s iR
AT DA T M A T A T B R A A A T

O 455, LI—Fh B 7 AT 2R B R R SRR . BN BOE & I OUR AP E—RImTRENE, s —Ff
ARG SRy 7=, (S AR P A WL, IR R ST i (285 5 P BB R A8,
SOARARZ R BT DL R A B2 BT B 7 i P AN 1] LU RS TUI , AR 22— BRI, I HTERIA
RBD s h BRI PR IRAYE Y
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AT BB, B RAL G R H ) R O AR Hswiteh T, BAERKE
HERER Ty SRR — 2o e, thanyiml FHA, Vsl felnt, By FHldispatchly
B, ARIEBARSE AR AR AR, AP G swicch el BOIFED —FmfiE &
H ) S —— PR R 7 TP 3 e S B A X D 3 5t R T R Y e (B E ) =

F A Scalaly UL AL 2 # RS A B Javarp P BB RR TR, (25T swit chifib it
FZ AL (switchBfE AR T H AR st ring - A7 E8RAE ), VR LIAE S AN B C Y i
P RAAEMLL, BIE, Effinstanceof, AT LLEIT swit ch LN Xt #E, X HL, ]
23XF 14,475 R R B T A , BOCA XA — A SExpr, BAPADTE, 43 5EBinopHINumber :

switch (someExpr) {

case (op instanceof BinOp) :

doSomething (op.opname, op.left, op.right);
case (n instanceof Number) :

dealWithLeafNode (n.val) ;
default:

defaultAction (someExpr) ;
}

XA LA TR E, K TfEcase (op instanceof BinoOp) : XBACIHE T 1
AUCALREAR, opft— B R As i (A Binop ), "B MlsomeExpr&B4BE S T Al—4MH;
i, FENumbercase Wi, nBiHEL R T Numbe r ZERI AN 10, T ERINIE AN TG B AT
A0 . MR H A1 £ -then-else PRV LR LR, XA STy ko 1R iy
M AR o I T AL G ) 4 52 07 ST T AR 1T AR S AN SR A U ) AR A -2 rp S
BRI IR, RBRCR ST, ARG AER, FHESFERECARS
s T 2200 X, WO KRB OZ—F il e it — 709 (design dichotomy ) R, 22
WATEHAR PR LL “Fik " (expression problem ) VA1 11 & 2 4o

16.2.4 EMFEEALZEENX

AT Tavalz RIS R BR T, FFH AT RERI AR T 2 .

1. Bz ®

Java SRR GIAZRIRY, TE A VR B SEAIVMIE RN, b TiRRIxX—HR,
ArrayList<String>$‘l]ArrayList<Integer> E@J@ﬁ?ﬁﬂ‘%@ﬂ?%*ﬁ lﬁ] H o ﬁﬁ%fﬁ{iiﬂ%?}
( generic polymorphism ) 7 FRBEX, (erasure model ), X —PEFEAERES — & R AYIZ T TIHFE,
AT FRF RS, XIS, M K RE A RIS EC RN XTI AL, ndJavas
FiarrayList<int>XFSERIAZ AL, IR AR AT LATEHE b 53 c i ] S8 (A A i Aarray List
X4, teinaz, AidiXFE—FRarrayList B ok T E AN R RIGE— X G RAE,
Hlin—/~string, BE—NREHAIint(EH, a2,

O Fhnse i fiBaE 2 Whttp://en.wikipedia.org/wiki/Expression_problem,
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HRRE LR, IFRA A FE—URART LI Array Li st<ine >3RI H(H 42, 5
#HMarrayList<string>HEIstringkiRabe, HftARE A rayList FaF TIEHHA
We? JEW AT, BRENIRIEE, o —HEK T arrayLi st FINENZITRME R, IVMELICHE
HWiarrayList PAITCR 3R E— D IntegerW T H (ATLABEIRISESARICH “in use” If
HATIRER ), M2 int AN REE (JLFnT D2 JC iR IR EE Y ).

CHES ™, ArrayList<String>. ArrayList<Integer>Pl KArrayList<int>MiBf7Ht
FORTEFEN EUEA R, BMEEETREEAR, WS R REt TR R E R, XEfE R
AT LAAS BB S I — A B RS2 5 T, 02 7 SR o X PO 2 A % ey AALAE X,
BCEALZ A BT XAMEERE RO R AR P AR

RS, B bz BURAREE TN, AT 7 0 218 0 K JHOXGT I 8 % G2 A B B 4 b il
B——TF =T, IRSEBXZ AT —Le ], ST EARZ B FEEMESAE T, Javails LR 4
Ja AR AEM:, I H XA T BN E mIVM, DL T SO H A BRIz B B 1) it B4
(v

2.2 B3l R R B BE IR R A R B

H M Java 551N, ZARGHIEN] 7 AR M E . EATERRE ] TR Java 811 Y Lambda
I PL AT :5 o 38R T AP 5 =R AT DLSRS ( H B— S50 R 4K

Function<Integer, Integer> square = X -> X * Xx;

WA A PS50 R AL, FTLURHZEAIBiFunction<T, U, R>, XHEMTFR
F—ASEER, vRRBEASHEIE, MRETENGSE R, A, Java 8 AR
TriFunctioniXFERIPREL, FRIEIRA CAEH T —A!

[, fRAREfFunction<T, R>GIHAFRRIENALZEMSEL, RIHEIRISAI pREL;
Hftl T supplier<R>iF X — H

WAL R, Java 8HLambdatl IR & T AT GRARAE Sy, (HAT TRV, BERZEAIRSE
JEARIR EAE RGBT . TEARZ MR it = b, KWL (Integer, Double)
=> Stringﬁ#lﬁ’\]%’@ﬁ!ifﬂhva SEPBiFunctiorKInteger, Double, String>i}%ﬂ§ﬁ§§ﬂl§]#
BRI s 25, T Integer => StringF/RFunction<Integer, String>, #2 A DA
Ho => String%ﬂ?Supplier<String>o 1kﬂlx‘,{>[%:>?§%%ﬁ5Function\ BiFunction.
supplier, PAMHAMARMIRREN HZFGAAMA . AT H TR LN A Javaili 5 128 A%
P RE SR Scalatlt F AR B HLnf S p 288, 5T JavafiiScalaf) LALTRAT T E 28 AL 50 1 55 rh R4
gt T,

3. [REMF L ANZE

FEJavalli s 1, AT BT BABAEETY ) telnine, #AT X ARG EE ( LIRIA fBF i 5
‘BiEjava.lang.Integer ); Ml AT BN IR A RFE LRI FRAARAL . BIRXFPIX /1A Bl
THRIHEATIRCE, (HR2X Ry 20 LB T B R — 2L M, ean, A ATTRES A
ZJava ST RNTFEFE S E predicate<Apple>, MAEHZERMAFrunction<Apple, Booleans
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fJ77 AL, predicate<ApplesZRAIANXT RIEIA T est iR RFART, Hak FEMK IH A
B Alboolean,

SR, MrazM—F, runction HEEMH XTI ZSE . PiFunction<apple,
Boolean> N, B HBEX S Boolean, IMIA IR AEHE X M boolean, B LAfd
Predicate<Apple>HMIEAL, HAE LT HbooleanPiffi Boolean, KNAATEXAERIAIHL,
FECKER R A A Java i B # T 2 AR O, H W nongToInt Function Hl
BooleanSupplier, MiX X —LHEMN T REIEFH T4 53— MolFFlvoiaZ IR IXHIAC,
void HBEB M AN TATMIMER ik, Mivoi X LR T —ME, BA  HAUE—nul1fE
X E— AR IE FPHEW A, S FrunctionRFRIENL, Hhllsupplier<Ts>, MRAJ LI
HITA B AR S () => 7, X0k T i TR i (primitive type )
EXF5258 (object type ) 2RI FE 7B, RITEZITNATCENA T EMET Bl
2 B gk R AR 2 [l R

16.2.5 XMNATMHHERELIF

Java 8 SR = AP BIBYE, 73000 :

Q A

Q FB X Ze5 I H

Q F8 1 PRE S

WraR AT L, ULl T RE SN, FRATESEFP R S A AU,
AL IAE TR AT DA X S B A 24, IR AR 25 R 17 Aat, FATHARIA X Hf
FIBIAAFAEE — B IRE, HeAn, YRR [ —A48 ) ] AR5 5 | TR, & 2 KRR F Nz —
A (AR ) E? RE, FARESCE R AR ER R, Adx Tl 28X R e B 5l m s, Hod
TEAEAR A o I ——R 9 77 1 AT BEIR Bl — N JC R LATHFHE AL, ANad oy — SR A% n] B e 2
Ja R R T R TR

WRFAVE A Javarh FOESCIL R B A, I AR S R KR T, e “An]
A" IEAFRATAESE 13T AT TFROIREE, SR fina IIFRAE HIERE X FRZR S — AR,
AR G 7O e B B . IRANTEE X M+

final int[] arr = {1, 2, 3};
final List<T> list = new ArrayList<>();

A A5 L T HENRER Fare = ..., AEIFRIIE D are 117 =23 R 7 20 it
rigel; MifEHEESIE T X RMMRIERRAE, (EIFAREE IR DI A I B R ocR | CHEF
£ ina 10T A AR 2RI I BBV ERCRAR G, AT TR 51, Bl U — R iR 2 2
TR 2B T AT it PRak — ) JE 7 H T eRAR U R XA B A el B 7 A5 a4 K A R ™A% 1Y
R, TLIERMA T AR Y, Hilltransitively_final, %KY HTEIES]
PRI FBE, TR TG AR FE B BB I, 102X 38 i 12 B e s a4 0 [P 3] 1Y m
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XMFRIEUARA 2 KA

XSETRURE T TEM— LS R e A BN, AR CENIHEE BAARRIE)
ARERL, Bl R R T A — SR R RIS TR SRy, Javal)
Ve, AARFRAT, WIS AR S U JavaPHELS AR R IO FAL T ITE . T oRIG—T7, &
iTeihie—TMAEE A (value type ), USRI B HAEEL S R ATAE(E, SR, BRIARRE T
final SEHHASEATIEM, 7304SR A fEE JE RE HE A T H 0T

16.2.6 {EE

X7, FATESTHE R AR A Z A 2 5, JFESGRSCE MR S,
A EERE 1 A B /R DL pR By s T AR, IGO0 G S IR T o) o 52 SR A AT 2 ) — BRI
FEo IRA TSR Z M EHOEA B AL, Frlh, ARMELL KRR 0 7 Ui R — A Bl Yy )t B
DL, FRATE AN IR A £ B 2 o7 3K 26 [
1. At L 4miFR T GEXT Integerfint—RE1Z
H MJava LIMUA LR, Javaifi 5 B8 B4 1 b TR0 AR FE I RE JT , R RE<snl BRAE
BB RS RHL, 1ETavaifs 7 — O [F)7 b Ab 23 R B BN 2R AR G B 25 A0, F Ay
Integer Mlint[AEEXIRY, WRMiIavadiitaets E AU AIVMEDE & FIE .
XA TE I FRRAR R R4, AibibIRATE B EJavarh i licomplex 2SI 5 235 | K M 4L
[, DLECH 28650 2 S BECX R IR, TR A complex il & T AN, 40t
%1 (real) FIHEEL (imaginary ), —FMEEAIE LA
class Complex {
public final double re;
public final double im;
public Complex (double re, double im) {
this.re = re;
this.im = im;
}
public static Complex add(Complex a, Complex b) {
return new Complex(a.re+b.re, a.im+b.im);

}
}

AR comp 1 ex B NG HZEHY, Xfcompl ex R MR EAR T 2 T X S li—3 i 1
addH AR E R FEY . FRATT T E AR Comp 1 ex Y AT BB SR, FRAT T4 mT DAFR N
complex,

XA BRI T EE R RNEREXTE”, R TCiRavail JRIVM, X ILER A SE Y
SRR, 2, FATHBEARNC T, “mR, MARGuikas ] I E# T IiL” . IRHER, XIiEbERER
BRI L BiRIavali 3T A8 RN BSPERRILIE (X —F AR A Java LURATT 4550
&A1), EREFERLOmMAIWHRF A S B IER, AR MRIBE —E MRS, &2l
TlavaXfXF G 2FHWr . LUTF A8 34X R 1] -
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double dl = 3.14;

double d2 = di;

Double ol = di;

Double 02 = d2;

Double ox = ol;

System.out.println(dl == d2 ? "yes" : "no");
System.out.println(ol == 02 ? "yes" : "no");
System.out.println(ol == ox ? "yes" : "no");

T Je X B U H 25 5 “yes” “no” “yes”. Tl ¥JavafE [y A AT RES U “ 2 B ERICHS,
B NEBFIE B )5 X A TR RIS Fflequal sTiiAIE=="0 Ait, i R VFRRAT14kEE FIX A6 7281 7
Ut BRI X SO T AR BRI RARRAT T ANV AR(E3.14, PR A2 B 2250, (Hi&
T AXT ol flo2 e X, FIF QBT S, M==HAERF (FIFRRE S ) TLRE X 3 X
IR R, XFRPAR R, REE BRI BRI 3 (bitwise comparison ), XfFXF4
KAV RS FH L (reference equality ). U, 1RZAMBEH T giitae g el P X G ATE X,
BATBEDLEIE BT A Double X 4 (DoubleXf R4k 7K [l object ) HMFHEESFILIE o VRZ AT
IS, TEIS R R I RHE S TEXT R e, RS 1455 [l S8 Bk A B R 25 i AR S |
PR TR .

2 EXME—RRE R LBT RN REBEBFIERITXT

KA IR, FRATE A D7 SR T3 M — T Javalf @l (1) AT, WA
AT AT, SRXT R, i X R K F object s (2) BT A U5 I ZFg X4
51

HIEW R REXFETTIRE . Java A PIRREIA(E . —JORXT R, e & & AR
Bt (BRIEMA T £inal SCEEFHATEME ), XTXFREBRUERRAE, AT DMER == 17 L A —
HEEZEA, PR A AR AN RE AR B, AR5 | FHEFIE ( reference identity ), fijE
FAU R TR 5z B L R R (AR O, FRATEEEQIEE P A E 2R T (X Fpe
AR B HER /NS FRIL,, R EATS int MlbooleaniX 2R E FRZEA A RIME ). X F{EZEHY,
BRNEEOL T, BT ine AT RIS S A— D S — D BRI il 7, ==& DAFRER
HA—ANTCREE — D ICR IR ST U, URAT LR X RO S LR 36, X
A T — SN J A E o compl esa— AN aAERI BT T AR R RUGME ; BT TRICH
H 2 st ruc e ICHEEL,

AR, AEZERIRT DI DX AER K, PR BN ST HRHE, El16-151H T 4583
— N, HrhpocRo, 1R HIRK . AEMEKEIRC. AhEER T —fb i
BRI TR, P ipairFicomplex B RXTRISH, il R E—F L r AR, X H
fpairflicomplexRBfHIEM (FHE, RIMEXEFEMH T/NSHMpairflcomplex, HAWHEE
SERRIAEAT S AR ). WIE TR, (HZRICA W] REER AL ST AT AR RE , ToIe R A
Viln] (R —R R 5 | k8 2 B0 2 2 e B ), R A= (R PR
KBRS ).
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FOE (e
Complex|[] complex[]
2.4
-0.1
5.2
5.2
1.1
1.1
0.7
Pair<Complex, Complex>|[] pair<complex, complex>[]
2.4
-0.1
1.4
-1.8
-0.3
0.7
5.2
1.1
8.4
8.4 2o
2.0
5.4
3.0
5.2
1.1

El16-1 X4 5EHIER

HE, T EREGEA ST IUNRE, ik n] IBERX BN THATRAR YR . AR —
A~complex A NS EM—ABREUL 25 55—~ BREL, s T AR [ ARH0R BT TR 2 A 4>
B doub1e RS HL, (th TIVMERESEHE T Lo aF 77 dn LB (H A J7 5B M8 4, BT IAE
VMW ELSEIURARA , BARIR MU LB ) . ) A, AR RAG s — MRRIEIE S5 (L
WNBE—MERBA L), A2k an vl LLGEM R 730 GEMITH ), XS R,
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HEAE N —A 5 ARG . BRI RCAAECH P FiEs T — BN 4"
GMEFR KL T oA, 2R ZFZ B EEREF, REET BENZ 8GR
Fl, &b, R[X 2 LCHPHXETIIREE, m&EH (struct) & TIAER, &/
M, ARG AT R [Medusic], BT AMALARL N F[M L) LB M, T2RAEY
g
BEARBEER (20144E6H ), Javatll 44552 T —10 R TME2E A BAR L%
3. %F8., 2B, EXB—EHTLAREE

Tl A B fElavarh 5 AT, PR RBEUSRFRN BE AN AT B X IR S A FRE . FRAT]
Ao BT BRI T DI A B 2SIk, H SOANEEA YT JavaIrifaly 193z BRI BRI
XA ERRUNECEAT AR HZ R, X R AERREIE, BTEREAY (hinine ) BXTR
(HHE) A (Hlinteger ) XHEA Fllavaiz BURIHAEH E2, At BN 148K FHobject (FFH
BEEHAREE ), BB — PRl s o AP S8 (0] 85 P AR f— AN SRR R T T 1 Il

16.3 BEAE&EBRNE

ARPERR T Java SHIEINA—RIHER; EATIMCERA AT RER: A Javatl & LIk K —1k
T — 1] LS 2Z AR IS R R R 7R 104E 2 /1, BlJava SHETSIARZ L, X —3
BIRATE T T Javait—2 K JRFTHEIGAE S . FH—A)Ek Bgs, T4t

Java8B. 2 b/ T — AN EFHFWILE, TAHHBR DA, [21X4RAZLE]

AR BIRBE T Z X — Bt Java SHUBRR KL , WA AR B EEIREAR N T i e gn FE S Java 8

WE—2 R R (R 240

O T T MEEE A, RSS2 A2, 315 R http:/msdn.microsoft.com/en-us/library/aa288471

(v=vs.71).aspx.
(@ John Rose%s, “fHPIRA”, 20144E4 HWIUARRAS, http://cr.openjdk java.net/~jrose/values/values-0.html,



Btz A

HA G S5 ERER

AR, TS THETava 8H HAL) =AM 5 Re B, s nl 2 E 2 M (repeated
annotation ), 2SIV ( type annotation ) FLid ] HARZSHUHEMT ( generalized target-type inference ).
B} B2 Tava 8T PR T HT . FAT IS S IDK 8H A 2%, FLINFRATTAN 2315 S Nashorn
s NG RIZ 17T (Compact Profiles ), FUAEATE FIVMIHEERE . ABEE T FARERE
FHRHH . AR NashormB EAG B A TIHEGHR , FRATMERVR B LA T MR INES, o
il J&http://openjdk.java.net/projects/nashorn/AThttp://openjdk.java.net/jeps/161

A1 EfR

Java 8TEWA 7 THIN{FFEHLEI AT T ekatk, 43508

Q PREAE ] LI S il

Q ffAE R Java, ARATLLUAAE (a2 BIGR nE: f

WEXTFRN A Z AT, FRATSeE s B)i— T Java 82Z B ARARE M4, XAHBIFH
ATHIIRXT B LA

Javarf i AR — RIS FEF U R A TR R, SRR E B rALE (R, fElava 82201, H
AR IR ). B AiE e, BREFIE N5 R L& (syntactic metadata ), LN, (R
FEJUnitHEZR st i AR AR W I . NI BURIS T, setup ki T eBeforef AT EM, Ifi
testAlgorithffif T erest T

@Before
public void setUp() {
this.list = new ArrayList<>();
}
@Test

public void testAlgorithm() {

assertEquals (5, list.size());

}

FEMFCHGE T T R X L8375
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Q 7EJUnitfy bR 3Crb, (AR A RE S B DM IR 7 32 T T80l ik, WIRAE T TSR 5

TAE,
Q FEfE T LU T SO . b, eDeprecatediEf#k) 12 T ULBH AT AT HER
i,

Q Javafi it il DR AG A R iR, A5 RcE i, B e A AU
Q AR avadt L ARFICHGAT, B2 TR E A SR

A1l EEFR

ZHTRRAS () JavaZE (kX [FRE I R AU A I 200, Tk N, Y28 — AU 2
BRI
@interface Author { String name(); }

HiR:EE
@Author (name="Raoul") @Author (name="Mario") @Author (name="Alan") BOE R
class Book{ }

Javafi Ml AR 51 288 38 ) — BB T e ik — BRI . ART DA I —ASB i, e
T ARG B AR . XA e

@interface Author { String name(); }

@interface Authors {

Author[] wvalue();
}

@Authors (
{ @Author (name="Raoul"), @Author (name="Mario") , @Author (name="Alan")}

llass Book{}

BookJEHHRETEM A MER . IXHETava 8FHEMARA_ERBRIX—BRBIAIER , i —kR
i, FCRSE T EErE iR 2 . BUAE, WPRARAYICE Feivr B TR, /R AT LA JC & — s ]
ZAF RSB EAR . E HETIE A BN T R, AR 2 R R A T A T A

NE—NEETMH

WER —ANEMAERT Z R T TEZ N, R0 DL BT (R, WRARER B T2 R
PP ERALEY, IR 20T EA— 2o TAE, Bt nl LI . T R IR Z AT P~ 2D 3R

(1) #EfFPRid HeRepeatable

) PR TEM I 7 A%

TE B RS T W @ Aut hor T B IR T HE A AR -

@Repeatable (Authors.class)

@interface Author { String name(); }

@interface Authors {

Author[] wvalue();
}
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SEI T X E X Z )5, BookZE Al LI 24 eauthor IEMEHATIERE, WITF R

@Author (name="Raoul") @Author (name="Mario") @Author (name="Alan")
class Book{ }

IR, Booke#IA Nffi Al T eauthors ({@Author (name="Raoul"), @Author (name
="Mario”), @Author (name="Alan”)})iXFERIEFAT 7M., FrLL, VRAT DIFERFE A HL
Tl B — B, B AL T JavafR T 51 Z BT H ARSI TIEE . A T AR S S Tk
AR B —80E, ot a— 8 d . Java APIHF getAnnotation (Class<T>
annotation-Class) FikE& MIEMICEIR MR TAYIEM . WERSIPRIG A 24 AR T E
fift, 2R BIR B B TR—~ e ?

BAIAHE—T PRI AT R, Kclassit it T— i getAnnotat ionsByType
ik, AT Bh IR AT E A A R Hen, ORAT MR T TSRS T EN S Book JE M T A

Author I fif: BE—ANE SR

public static void main(String[] args) { Author AR
Author[] authors = Book.class.getAnnotationsByType (Author.class) ; <+—
Arrays.asList (authors) .forEach(a -> { System.out.println(a.name()); });

}
B Z R TAEMTE, 52 R B 0 S E A i AA s T R RN . CT 55t
S AR B 23508, 1T A2 Fhttp://cr.openjdk java.net/~abuckley/8misc.pdf.,

A12 KEFHE

MJIava 8FF 1, AR L2 Re N AR X P newlf (EFRF M4k | instanceof
Kty . RIZERZSE, D M inplementsMlthrows ), XH, AT —M01F, XAHFH
FARystringly B iEname NEAZS, FrLAFRNTEH T eNonNul 10 HF 47 A -

@NonNull String name = person.getName () ;

Fefelsth, ARATLARSS R B TC R SR T 1 -

List<@NonNull Car> cars = new ArrayList<>();

FAX A7 SRR b, R AR R A R TR AT R #1404 . XA
WJ%EP, ﬁiﬁﬁ—]:ﬁﬁﬁ]mL‘J\Eﬁ%getNameZiiB@ZLE, Carsﬁu%%npﬂgﬁil’é%jlf?fﬁo 12/2
R H A Bl ARl AR AN I 1 28 A iR

Java I AR E I i s —Fh THAELUITAE RV AR U EA T BOUERME T —Ff
Ui, WA E R LIS R A BRI . SEis i, XA FIRAETE— 144 24 Checkerl)
HEZL, B LT ZFh AR, A IRnT IS amSS ARG . QR s, AT BURE
B, Hilib#ER N http://www.checker-framework.org, & F7E4CHS H A Ar &bl F 1= e £ B
ZN%, W LLiiAhttp:/docs.oracle.com/javase/specs/jls/se8/html/jls-9.html#ls-9.7.4,
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A2 1B HERERHER
Java 8XPZ RUSKLMHEWTIEAT T 158 . A{E /R X Java 8 2 R RUAS HH AR AU O 48 U e &
T, tedn, Javat i BremptyList HEEE XU .

static <T> List<T> emptyList();

emptyList A T RISt TSR . ARaT LUMEC A iz S R it — A~
EVESINIEZREEER S LR

List<Car> cars = Collections.<Car>emptyList () ;
AitJavatb v IEWrZ BISE0R 2, E 1w AR AT Tk B RS2 S5 1
List<Car> cars = Collections.emptyList();

Java 8HBLZ A, XA HEWTILEIMH TR0y B SC (RFEFRERL), BA—Em IR,
n, TR AE B K AT e 5 BUHENT -
static void cleanCars (List<Car> cars) {

}

cleanCars (Collections.emptyList ());
PREsTHIE N T E R -

cleanCars (java.util.List<Car>)cannot be applied to
(java.util.List<java.lang.Object>)

H TR X —IREE, AR KRR IRATZ i R iR e Rt —A~ 1 AR 240
Java 8, HARZEHIGAE [ I AL B S, IIRA R ER (i Uiz B 24
List<Car> cleanCars = dirtyCars.stream()

.filter(Car::isClean)
.collect (Collectors.toList ());

Lk B AAS, FRATREAR G O T A% 2], 1E 2 fEBlJava 8103k 9 et it AR H 75 2 — 4]
Collectors.toList () #tHEE M EM TAE, AEFERE R Ccollectors.<Car>toList ()
2Z R T
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KEREH

ANt 2w MIava 8 5 R BB T T,
B.1 &#£4&

Collection API7EJava 8H i B K FEG A T, AIELEF4mR 6T TN H.
MK, BRILZ AL, Collection APLIAAT —H /0 BHT, ASKH s B M iiE .
B.1.1 EHibFhi&pu5E

Java APIIRTFEN TR FUHERIA T, A VRSO T 24580k . XS )
FERNMNEZEIEEB-1FT .

®B-1 FAFMBOFIENTSE
#/4EDO oA &

getOrDefault, forEach, compute, computeIlfAbsent, computelfPresent, merge,

Hep putIfAbsent, remove (key,value), replace, replaceAll
Tterable forEach, spliterator
Iterator forEachRemaining
Collection removelf, stream, parallelStream
List replaceAll, sort
BitSet stream
1. Map

Mapt% H AR, BN T 2580715, eIy i B N AE A 2 M map Hh ) £L
Yo HN, getorpefaultdi Kl n] AR BRIl vap R 7560 35 25 R B S 18U D8 . A
Fentap PNFERXEROSERLT , A3R0T LASRME—ERIME, T7ik sk BHZBONME. 1 Z BT RY
Java, ZSIBX—HEY, FRATRESANT ik By .

Map<String, Integer> carInventory = new HashMap<>();

Integer count = 0;
if (map.containsKey ("Aston Martin")) {



MFEB XEWEI 331

count = map.get ("Aston Martin");
}

A Mapt D 2 )5, VR AT LR g S — T U st ae Se X —Dyhe, fCRS T .

Integer count = map.getOrDefault ("Aston Martin", 0);

WE, XA A B A A, Hoan, ansiagpl o S s 3] 1725 6, IR 20z 071k
FEASHR R BEE B BRIA A o

=R R & comput eI fabsent, XA TES 1435 RO IR 1S 22 1 B,
P25, EReH BRI E IS L, FRATERIRARTS 2 AN ] A% o sl TCBCR A 33
Bellg . XAIGRCR, WUREEB A F B SR E AT I, XARSA T E YA T (e
1)) BAEITUBHRAE T -

public String getData (String url) {

A # =
String data = cache.get (url); %?Zf;
if (data == null){ < BEERE
data = getData(url);
cache.put (url, datal; G MREEREER, AR

}

return data;

RS R, KB vaphHIRIRE
HITEE, USEERERZT

}
XBAHS, RIAERT LU comput eI fAabsent B MAFIRAY 2N, ARRS AN T s

public String getData(String url) {
return cache.computelIfAbsent (url, this::getData) ;

}

AR R X, HU AN A N A5 ER BE 7E Java APTAY O SCRY R B . R,
ConcurrentHashMaptliff7 T HHr, 44t TH L. RATSTEB.2TIHE

2.5%4

removeT f 7L AT UUBBRES il R /MBI A TR, BE, X—HE5RITENSH
Stream APIIRF A £11 ter FIEAN K —FE, Stream APIF Y filter FESFEA—ANHMH, A2
X SRR AR U5 B AT AR T

3. 5%

replaceAl L FEEXANIR P IR — N ICR M TRE 193AE, JFHAEER A B HIZT R,
BERIIRERAIStream ' Mmap T IEIEF AL, ANidreplaceal IBEMINIRFPHITLE . S,
map T IE S EHTITER

rean, X B A TEN4 H[2,4,6,8,10], HIBIR AP RTCER BB T

List<Integer> numbers = Arrays.asList(1l, 2, 3, 4, 5);
numbers.replaceAll (x -> x * 2); FTEN#AIH
System.out.println (numbers) ; 4__[2,4,618110]

D ¥ 24177142 % http://docs.oracle.com/javase/8/docs/api/java/util/Map.html,,
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B.1.2 collections 2

CollectionsZEUEAFTE TARKAYIIE], BHY FEINRERARESF IR NS . Java 8T E X
B T — Ik, BONETRT LR EIRTHER | [P0 . 2R A a2 % NavigableMapi],
NavigableSet, BRILZAM, BT A T checkedQueue ik, Z 7R MI—PAFIALIE, W LL
PR T A AAG A

B.1.3 Comparator

Comparatorfi HITE [FI 43 & 1 BT FIER S i . AR] LM ISR 3 5 rh A R sy
:Comparator. comparingik [Bl—/Comparator ¥4, iZXRIEMHE T — A REnT ISR EHEF
KT

B ST AL T T X L
XF 24 Hif 1 comparator X 4 #4708 Fp HE ¥, JF R [l HE P 2 5 B Y

ComparatorXf#,

QO thenComparing——Y4 X 2 AR B, & B H 5 — > comparator #E47 LA Y
ComparatorXf#,

0O thenComparingInt. thenComparingDouble. thenComparingLong——iX 277
TAEJ Rt henCompar ing A, AN B THIAL IR AR BRI L S A e 2
I ( ﬁ}%UXﬂL@?TOIntFunct ion., ToDoubleFunct ionﬂlToLongFunct ion) MY,

BT AR T XL,

O comparingInt. comparingDouble. comparinglLong Ef]']ﬂgifﬁﬁitfﬂcompaf
ringZ&fl, (HEESZ Y R AR B B X BE L BEAC KRS Y (735X B T roInt Function,
ToDoubleFunctionfliToLongFunction ).

XfcomparableXZEiHFT HIRFEF, 1R [Fl—/~Comparator¥f £,

O nullsFirst, nullsLast X2 X GANAEZS XG4T A, AR PTLAFE a8 25 X0 42 (null )
ARz X4 (non-null) /NelF LAEZXTZ K, IR IFA & —>Comparator¥f 4,

FnaturalOorder () .reversed () M,

O reversed

d naturalOrder

O reverseOrder

B.2 H%
Java 8FF 5| AT 253 LKA, B 4 H 0 MR B FT0, FATESE 7EZ RIS,

FAM— DL E RN CcompletableFutureds,

BRIz Ah, A —SEAEE AT, N, Array s SR R BIE T . RATSTEBS
THE XL EE

X7, FATEEFSEava.util. concurrent . atomicHWNHEHTRIFIHE . XA FE
BIJRE R P FE A5 i (atomic variable ), BRILZ AN, FATME ST HECOoncurrent HashMapZSH
HOHT, EIAE G T k.



MFEB XEWEI 333

B.2.1 [REFiRE

java.util.concurrent .atomicf ML T ZANXEF AP TEAEAZS, bllatomic-
IntegerflAtomicLong, EMTFEXA—E R FFHME, XL Tava 8HFHYE T2 )7
B34 F o

0 getAndUpdate

U updateAndGet

LAY 75 S 2 B 75 0k BB A B {EL, IR 1A 5 2 B YL
DA77 ORISR 2 1 75k HORT S R fEL, IR 1A 5 2 Je 1L
VA7 ST 48 72 B T5 00 2 i S 20 B (EEA T S8, JFaR el

U getAndAccumulate

AR FTHfEL.
Q accumulateandGet——LUETJ5 2SS RE A T7 100 2 1 L2 45 58 ROMELHEA T BT, R [a]
AR 2 5

T R AR T AR LA 7 2 R B B 5 R R R — A 25 O
(Eean1o), AR EBOE N —H P E/N—1

int min = atomicInteger.accumulateAndGet (10, Integer::min);

Adder#lAccumulator

ZRBRIGE T, MRS LRT O E I T R, HARA S shiE (edn, 1&
SGEit A B SCH ), Java AP HEE R R A2 LongAdder . LongAccumulator .,
Double-adderl) K DoubleAccumulator, /RimiEG i A EATx R AR TFIEA, XLeHr 287E
B Z A IR T S KAYTOR, 1] DA R D AR ] 152 4

LongAddr Hl DoubleAdder AR S E, W LongAccumulator #l DoubleAccu-
mulator ] LUE LA E M G 2AME. tn, v MR N XA Longadder it B2 MERY
FEVII

RIBEHEB-1 i fLongadderitBE Z4EZ il

3 & A B LongAdder adder = new LongAdder () ; <— FEHBRIAGE
%18 Hsum adder.add (10) ; Rt 2 N ‘ 2%, MiaRsum
HE I mskiechis | ERE RO

long sum = adder.sum() ; TMEEE

B, AT MR P X FE L ongAccumulat or SR FIFE A DI RE
RIZ;FEHB-2 ffifflLongAccumulatoritBEZMEZH

LongAccumulator acc = new LongAccumulator (Long: :sum
acc.accumulate(10) ;

C O |EAATERS

» R RITEME
long result = acc.get(); q_{ gi;‘;gzu

B.2.2 ConcurrentHashMap

ConcurrentHashMapZ'é E; I/\ﬁijﬁﬂﬁaﬁ%ﬂTHashMapf%{Jﬁﬂﬁﬂ/ﬂﬁzg , /;r&ﬁg | ABYconcurrent -
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HashMapXf I &I SZHFER A8 . CconcurrentHashMap SRVFJf & M TR AN, RO E
O RIS R e o B, DRIk, A —Rhikss, VAP Ninashtable bk, &
HAE SRS R,

1. B

F T HGEYERE, EXfCconcurrentHashMapl NERE IR G5 A1 T IR%E . WAVEAL T, maphd
% B WA et e, AR A BA A A T ) o (D2, SR ER AR R S A (e, T
MM List SCER, ERARERENOM), XFEN TR, 7EJava 81, il THE
e, ENSwsh S HERF A (sorted tree ), BT AR S5 HAA H I pyAs e (HEPH
AR 22 B O(log(n)) )o 1R, XAMLAL HAT YR T DA R (Lhilstrings{# Number
X)) BATRER A

2. KRmRIE

ConcurrentHashMap X HF = FHTIRAE, X ECHERAEFIIRZ AT 7R H T LA ARAR «

Q forEach o B R TR PR
O reduce A FH 45 58 HAAS 187 BRI ( reduction function ), Bf A FOEHE XTEE & — P 2E R
O search— X R—MREXT AT pREL, EH 2 REHIR BHE A — D HEZS

VLA — MR AR SRR U RE X, 2 I . (B, Map. Entry LASCER(E XS Y RREL -

Q HHEMEREAE ( forEach, reduce, search)

Q i A ERAE ( forEachKey. reduceKeys. searchKeys )

Q HAEAEAE (forEachvalue. reducevValues. searchvalues )

a fﬁfﬁMap.EntryXﬂL%E"]ﬁ%fE ( forEachEntry., reduceEntries. searchEntries)

TR, XEEREASX concurrentHashMapl PR B8, ENTH AR B Tl X o Rt
TTH8AE o DB SEFAE B0 BRECR RZHATATT AU, B0 HABXT S, BTt f kA
TRBOME, AR

BRIEZ AL, AR SN X SRR E — IR B{E . AR 2 T, Y filmap Y RN N T BOE Y
BME, BRAESIUTHET . S LT a3 Tl AR R R F47 . il Long . MAX_VALUER
TEREIT AR R A TR

T AEIF R, BAMEAreducevaluesikE e Himap i AR -

ConcurrentHashMap<String, Integer> map = new ConcurrentHashMap<>() ;
Optional<Integer> maxValue =
Optional.of (map.reduceValues (1, Integer::max)) ;

TR, Sfint. long#fldouble, Bl reduceBESH AR ( HlllreducevaluesToInt .
reduceKeysToLongfff )o

3.

ConcurrentHashMap?’@%ﬁET—/I\/gfﬁﬂ’ﬂj?‘&, zﬂqmappingCount, Eu‘fﬁ%ﬂlongﬁlﬁ]
map TS OELH . RATBOZS MBI, MAEENsize ik, sizelyiERIEIAYHE
RN int . XJe R BUR B Al B int B RN,
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4. EEME

ConcurrentHashMap Kk &4t T — % Hxreyset BB 1 ik, %k L set BB R 1]
concurrentHashMapl— A ( XmapMBEL I MAEZset 1, JRZIRR ). ARl LI
HES T EnewkeySet, HConcurrentHashMapflE#—"set,

B.3 Arrays

array sBERHE TANFEIAYE ST A BT EAE . BUAE, B AR T IR ITE CERN
AR R AR ),

B.3.1 {#H parallelsSort

parallelSort Fike It &I 8 € B T HER . /R TT LA A AR, tonT )
BTG R U Y Comparator

B.3.2 {¥F setAll flparallelSetall

setallMparallelSetall Fikul LALUGE A5 W nT U&=, LAY pR %k
WRA—ATCEE, MHE B PITA TR TR E . IZRBEEZ TR RS, RIFHZRS]
JCEXMNE. HFparallelsetal I1FZHLEPUT, FrLRMLE RECAITE A EMREIFER, 5t
WEE 72 A 135 R A AR .

2BV, AT LUE  set a1 5 A B—AME RO, 2, 4, 6, -+ [HEA -

int[] evenNumbers = new int[10];
Arrays.setAll (evenNumbers, 1 -> 1 * 2);

B.3.3 {§f parallelPrefix

parallelprefixJiE I AMTIZ, FIF P S fitm — B/ R X 4 e P B Oe R
PEAT BB T X B, (RSB —2E(E: 1,2,3,4,5,6,7, ¢

RIGFEHEB-3 flifparallelprefixif-&H EFEHFHICER

int[] ones = new int[10]; o
Arrays.fill (ones, 1); onesHIERNERZ[, 2, 3, 4,
Arrays.parallelPrefix(ones, (a, b) -> a + b); < 5,6,7,8,9,10]

B.4 Number 0 Math

Java 8 APIXNumber flMat nt 8 T 2kitt, eI 18 i ik,
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B.4.1 Number

NumberZE UG 00 R o

Q short. Integer. Long. FloatMlDoubleZSR AL THFAT Esun. minflmax, TEHS
FA A reducetERT, RO LTI L,

a IntegerfﬂLongZ’é%’:ﬁ'&TcompareUnsigned\ divideUnsigned. remainderUnsigned
HltounsignedLong J7 FRAL BEICAT 540

a Integer%ﬂLong;@@ﬁ}%U%@iT%a’&ﬁ%parseUnsignedIntﬁlparseUnsignedLong
BT NS int B Long M,

Q Bytefshort KM T tounsignedIint MltoUnsignedLong )7 il id L S5 #b S
B AL int B0 H long FE A . KM, Integer ZE BULFE L £ M T ¥ A L
toUnsignedLong,

0 DoubleMFloat AL TS HkisFinite, AJLIKESEIER NABRIF SH

QO BooleanEM Rt T# A T logicaland, logicalorfllogicalXor, AJLAYEFAS
booleanZ [l fTand, orFlxorPfE,

a BigInteger?’é%’:@éT bytevValueExact . shortvValueExact . intValueExact Fll
longValueExact, HJLKBigInteger &Ml EFAR XN AFERIZEAL, Axt, WndAe
Mg P AR R RR, ITESImEARTR .

B.4.2 Math

WM e h AT IR R B E R IR Y, Mat hSERAE TR IR T DI R S . SR
— BT EARE M int MlongZ 8 addExact . subtractExact ., multipleExact .
incrementExact ., decrementExactfllnegateExact, AP, MathZSibH T —MESTHIE
toIntExact, ] A¥flongfBE N int{l , HALAYH Y N A EIETS i floorMod., floorDiv

FlnextDown,

B.5 Files

FilesZ | NIEHMBUEIE, VREERT LUSCUF B A, 2853 4R BB i wis
HiFiles. lines, MZITEARAT LALGER J7 B BOCHER N ES , JRI HAE N — N, Ieoh,
AT — SR H AT RS TT % AT LR 1A

dFiles.list H R E H R ITA F EM B st ream<Path>, XAPFIRAIE B IH

AR TR ERIE P, AR A N AR e B S, XA IrEER A .

O Files.walk——flFiles.list FLEEM, BEHARCLESREB T HALED

Stream<Path>, AILIXANFIFRIEEBIAN, RIS TR . R, 2K
BIEDL et T
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Qriles.find—— @3 M I — 4 H FHESFEFMNEH, IFER—4

Stream<Path>X1%,

B.6 Reflection

MEsgATEZiTigidJava SFFAAHLEI JL 254 . Reflection APIFYARLHLIE N T S F ik 4k
s

FritbZ b, Relectiontiz F Y 75— NSRRI 1 AT LIA A A SR B APL, o, R8L
LA DG YA java . lang . reflect . Paramet er KA 1) TSN A R AUBIGAT, XK
%ﬂi%ﬁﬂ’]java lang.reflect. Executableé’éﬁﬁﬂfﬁ, Tjava.lang.reflect.Executableiﬁ

PR ESORIA) s PRES LAY AC R

B.7 sString

stringZEWHHYE T — STk, AMjoin, MARMEASM M EMIIRE T, ERTLUT—4
TrFRAPR 2T R GE A . URIT LUET XA

String authors = String.join(", ", "Raoul", "Mario", "Alan"); Raoul. Mario.Alan
System.out.println(authors) ; 1



AT LAF % 5 N B — 1R
LTS MERAF

ol

[t

Java 8, WA —DAEE KR (WATRERmARR) ) R, R, XFERAE— RGeS 3
—AEFRER . SEBRAE, AnRARIKIE 208 PRl — AN, AR A, IR0 T X
BRI

java.lang.IllegalStateException: stream has already been operated upon or closed

IR RIS UR AL, (HFA 7R PR N 225 A B RE RIS SRECE A0 . B, IRATRES:
=AU H &S, R IRAES. 7.3 h i ieE , AR TERA BBl 24
Bn. BGF, RAAZLERSCRA AR, BRI 4T 2 o5 M TR R PR A AR A0 1,
A B “Ha” MR R Z R E R .

PGV, ARA K P L £ LambdaR ik 20, N TABIX—HAR, RTEE—
ForkZERIMTI L, WA YIRS WA R SEIAR RS DL ARBE LT & 1 77 XA 73X
SeRRAE, IR BOLRARETAA T4 H B AT XN AR

ANERSE, XL B RE A TE ava SIS B R iRk, Aad, A MR —F 7
%, FIH—@MAPIY, Hlspliterator, JUHZREMIERSEERET), 45ifBlockingQueues
FFutures s B — KA MAR ARFE

C.1 E#IR

LR B — D B R M PRAT 2 ERAE RO, R TR B B — R Sl A i — A
StreamForker, iX/~StreamForkerZXfJEIRAIRIITESE, FEdbIEml 2z FARAT LAgkskE AR
T BPATA AR E. IROTER T X B,

KRIZ;FEEC-1 EX—StreamForker, fE— M LT H4E

public class StreamForker<T> {

D AP s8R A B S B S T Paul Sandoz (i) lambda-dev HIf {51 # http://mail.openjdk java.net/pipermail/lambda-dev/
2013-November/011516.htmHR LRI fR T %



Wk C e Th IR & 7 KR — AR EAT S0 481E 339

private final Stream<T> stream;
private final Map<Object, Function<Stream<T>, ?>> forks =
new HashMap<> () ;

public StreamForker (Stream<T> stream) {
this.stream = stream;

}

public StreamForker<T> fork (Object key, Function<Stream<T>, ?> f) {

forks.put (key, f); <G
. NGBt
return this; <— iE [ this M 7 %gﬁﬁéz—?gé}rt
) RIE S R FM: =

. VA fork %
public Results getResults() {

// To be implemented
}
}

X fork T IRIEZ NS4

O FunctionZ4L, EXFAHI T, HE AR I SRS A 257

Q keyZHL, A EVRAT ABUSERIERIZR, JFRx Susl/ s oo BEARE— D IR Map .

fork kiR FlstreamForker H &, I, R0]LUESE il 2 M HEWE— DKk, B
C-1/8/~ | streamForkerty/a ) FEBAH

fork (kl, Al) fork (k2, A2) fork (k3, A3)
StreamForker
b} fork
forkl fork2 fork3
HATHE
AL | A a2 | WA A3 | BH
resultl result2 result3
|
K1 resultl
£ K2 result2
K3 result3

KIC-1 streamForkeriffi#
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X HUFPE T A BAE T LT R =R A, X =Rl =R SRR stream-
Forker2xid ISR EUR, JFEVEEE R = ANEIAS . IXWHg ] UM T H7E 2 A I LS 7ix =i
P, XLERBUETTIIE R X R A TR G, BRI RIS R i Map

PR i for kT LIS AR E AP T AR B it ge tResul e s Tk TR A A 4, 1207 I51R 1] —
MResultsfz ML, EAARME AT

public static interface Results {

public <R> R get (Object key) ;
}

X—3E A R =Tk, R Ls foridmiE I i key XISAE RS RUAEN, 5tk iR ITix
SRS L AR AR

C.1.1 {#H ForkingStreamConsumer LI} Results O

PRAT LA T A S B get Resul ts ik

public Results getResults() {
ForkingStreamConsumer<T> consumer = build();
try {
stream.sequential () .forEach (consumer) ;
} finally {
consumer.finish();
}
return consumer;

}

ForkingStreamConsumer|®]F2E3 T AT E X ResultsPEH Mlconsumeriz M, FEEFR
T — LR R SE AT, RSFRE FENES IR RITER, Keilnkszs
BlockingQueuesFPﬂbﬂﬂ, BlockingQueueSE@%&ﬁi*ﬂﬁﬁfiforkj?ﬁ%%%zzE@%%fF%ﬁﬁ%—‘ﬁiE@o
TR, FRAVRIIAhHAGE G AL B, ik, AERIRTE— IR0 EH T forBach ik, B
HYICE 1] RER A2 A A B A T, £inish)i RASTEBAS AR Bl AR RoC K %1%
I C A AELTHEMBNITE T, build ik EEHTAI#EForkingSt reamConsumer,
MNATES T HERSIE

RAZ;FEEC-2 flifbuildaf Al ForkingStreamConsumer

private ForkingStreamConsumer<T> build() {
List<BlockingQueue<T>> queues = new ArrayList<>(); <—

BZHBAIIERRITIR, &
—NBAFIRS R — N RAE

Map<Object, Future<?>> actions <+ #y A TR

forks.entrySet () .stream() .reduce ( EHREa SR
new HashMap<Object, Future<?>>(), VE4E B i Future
(map, e) -> { Z BB % R

map.put (e.getKey (),
getOperationResult (queues, e.getValue()));
return map;
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(ml, m2) -> {
ml.putAll (m2) ;
return ml;

})

return new ForkingStreamConsumer<>(queues, actions);

}

FRBSVE RC-27h, RE BRI T IR AT B A i BlockingQueues ISR . BHAE
IREVEE T —Map, MapHISEREVRTET T TR REAEREE, HE & TEFutureh, Future
Hfd £ 1 X BEARAE XTI AL BREE SR . BlockingQueuesWFI R M Futured i Map 23 9% 1 45
ForkingstreamConsumerE’JWiﬂé@%ﬁ(o %/I\Futureﬁﬂ%ﬁﬁgetOperationResultjﬁj&‘ﬁU}i

1y, RS AR .
REZ;FEBC-3 flifflgetOperationResul t FEEAIEFuture

private Future<?> getOperationResult (List<BlockingQueue<T>> queues,

X BIE—BATY,
Function<Stream<T>, ?> f) { 4% 5 3
Bl — /A splite- BlockingQueue<T> queue = new LinkedBlockingQueue<> () ; IAFIHaFIZE R
. | queues.add (queue) ;
rat?f’ﬁﬁﬁﬂ%ﬁj Spliterator<T> spliterator =new BlockingQueueSpliterator<>(queue) ;
FHITTR Stream<T> source = StreamSupport.stream(spliterator, false); <+ BE—AE, 3
return CompletableFuture.supplyAsync( () -> f.apply(source) ); <t— SpliteLgt;£
) tlE— A Futured R, USSHR || EREER
HEERLHITHRERBHER

getOperationResul t TSI~ HfBlockingQueue, FHGILTRINEI AT A5
XA BRI 2 9 AL 38 245 — S Hr i BlockingQueueSpliterator W4, J& & J&— M HER F65E 1Y
Spliterator, B4l it BAIIHF RN ICER; FATBIRSE B2 il gz m .

R RAREIE T —MNIRF A Zspliterator BT, AR BI#— P FuturefEN F
PATEMRA BB L R X B A FutureffiflcompletableFutureRi— MRS T
J kAN, completableFutureSiHl T FuturedZ M, X EJava 85| A —AN2, FRATES
NEXTEHA T R4 4

C.1.2 H% ForkingStreamConsumer F BlockingQueueSpliterator

WA PN AEH BB R TFE L, 4 A e 2id I ForkingSt reamConsumer 2l
BlockingQueueSpliteratorZs, RA]LAH T K 2 EHETHE .
RIGEBC4 LI ForkingStreamConsumerzs, NHIMANHE LA SN FITR

static class ForkingStreamConsumer<T> implements Consumer<T>, Results {
static final Object END_OF_STREAM = new Object () ;

private final List<BlockingQueue<T>> queues;
private final Map<Object, Future<?>> actions;

ForkingStreamConsumer (List<BlockingQueue<T>> queues,
Map<Object, Future<?>> actions) {
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this.queues = queues;

this.actions = actions;
}

, BRP BRI TER
override PR £ 5 B A5 o
public void accept (T t) {

queues.forEach(g -> g.add(t)); <—

! BRE—ITE

ARIEIBAFIF, =

void finish() { o
| BTRE SR

accept ((T) END_OF_STREAM) ;
}

@Override
public <R> R get (Object key) { s putare =
tl’y { : N 7':‘
return ((Future<R>) actions.get (key)) .get(); giiﬁfﬁi;_%
} catch (Exception e) { MQféQE% I

throw new RuntimeException(e);

}

}

AR LI T consumer fllResultsiZ 1, AW ATIH, — M8 HBlocking-
oueues IR, F—BHUT T Hruture M IMapdite, EATHRR 2R AR _ LT
AR ERATE

ConsumerifiDgﬂ?ﬁ:f}rﬁacceptﬁ‘iz‘}o ﬁi, %’[ForkingstreamConsumerfi&‘bﬁ'4:'EI‘J#
PR, ez e R RMAITA KBlockingQueues . AL, YEIGT I ATA JTCEAT
B BASG , finish ke fi)m — e RN A BAF1 .BlockingQueueSpliterators
ilf 21 55 5 3% N 0 R B S AHITE BAS R A T 2 B TR T

ResultstZ NFRE L Mget ik, —HAILEH, get kS G Map T HEERT | Future,
AT AL B AR 25 T TR [H]

ﬁ‘i)ﬁ, ?ﬁigfﬂﬁ‘?ﬂg/I\?ET%VE%IS/*ZEX"J'@*/I\BIockingQueueSpl iterator, /I\Blocking—
QueueSpliterator #b A — 138 A BlockingQueues 5], X BlockingQueues 52
ForkingStreamConsumer 4= B (1, AR 0] DA T X Be A A% 3 80 28 00 1 7 i5 S2 8 — >

BlockingQueueSpliterator,

RIGFEEC-5 — P fBlockingQueued B P IL R M Spliterator

class BlockingQueueSpliterator<T> implements Spliterator<T> {
private final BlockingQueue<T> q;

BlockingQueueSpliterator (BlockingQueue<T> q) {
this.qg = qg;
}

@Override
public boolean tryAdvance (Consumer<? super T> action) {
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T t;
while (true) {
try {
t = g.take();
break;

} catch (InterruptedException e) { }
}

if (t != ForkingStreamConsumer.END_OF_STREAM) {
action.accept (t);
return true;

}

return false;

}

@Override
public Spliterator<T> trySplit() {
return null;

}

@Override
public long estimateSize() {
return 0;

}

@Override

public int characteristics() {
return 0;

}

}

XBAUBSEI T — A splicerator, ARLEIARTE LA FA AN, SO T A
RIS, TR, R BLry Sp ik

HFICIE T BE M BA B R B 2 /AT R, rllest imatedsize y L IGIEIR BYEAA &
XE. HiE—2, W TR IREA TS, B Al S ettt 2 Ak .

XA R L7295 H A spliterator AL, Hicharacteristic ik
R Mmo,

KBTI R AL T ST A ME— 5 R t ryAdvance, B M BlockingQueue FHAS FAA T HT )
JLE, MXEITLEREYIHForkingSteamConsumerfis/ille fKEgetoperationResult Jy kAl
spliterator[AFEMITE, XETCRSPAE Fit— LA IR kAL 4 45 consumer ¥4 (7EUR
FEPATHY RS E A S BRI T fork TP ). tryAdvance T IR [l e rueid K1 7
A AL TR LA, HEE KM ForkingSt eamConsumer BSAIMATRAIAX G2, KHIBAS
HELRAEZT BN ICE T, FC2B/RT streamForker M HAMHARE LA .



344 B C  4efT I8 7 XA Bl — AR AT % Fh 34k

PO
key3 £3 ———
key2 _;E_ -----
keyl f1 -

StreamForker

ForkStreamConsumer

BlockingQueueSpliteratorl

£2

B2

BlockingQueueSpliterator?2

£3

f

BlockingQueueSpliterator3

KC-2 StreamForker MIHAVEAIHTE B

XEEI, 2 Efifstreanforker P& — A" MapZity, LIJTkIEE CT i L2 T
BIERAE, IR LTl X AR R B | . Al ForkingSt reamConsumer AR —FEAE X4
e 7T —ABAFI, SRR T TR S K B B A S

KT 2885, B— 1 BAIERA — 1 BlockingQueuespliterator MBAFIHHRIOTRAEN
BAVALFRAIEL . B, R E RIS AR, A E S BB AT FE R g,

PUTIT N IEAE. B, IRE AL T streamForker P 4HLE, AT TAET .

C.1.3 J¥ streamForker 1&HT5Ehk

A Ths st reamForker W B 4T E L imenu SRR |, 7580 7—L20Lb 3 38
W ERIREERE (dish) 3, FRATELIEE R RPAT RS F BHEAE, SIS R s,
XIEHIE T AT G R — 1 FHIE S MR E 245035, TR SRR aihig, ik

RIS, JHE SRR S5t T2

REFHEC-6 PfistreamForkeria T 3L4%

Stream<Dish> menuStream = menu.stream() ;

StreamForker.Results results = new StreamForker<Dish>(menuStream)

.fork("shortMenu"

.fork("totalCalories",

, S -> s.map(Dish: :getName)

.collect (joining (",
s -> s.mapTolnt (Dish::getCalories) .sum())
s -> s.collect (reducing (

.fork("mostCaloricDish",
(dl, d2) -> dl.getCalories() > d2.getCalories() ? dl : d2))

.get())

.fork("dishesByType",

.getResults () ;

")))

s -> s.collect (groupingBy (Dish::getType)))
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String shortMenu = results.get ("shortMenu") ;

int totalCalories = results.get("totalCalories");

Dish mostCaloricDish = results.get ("mostCaloricDish");

Map<Dish.Type, List<Dish>> dishesByType = results.get ("dishesByType") ;

System.out.println
System.out.println
System.out.println
System.out.println

streamForker#ft 7 —M i HIFIME . 45t HAIAPL, BREMS MWL, JFxIa A2 Hl B0
TN ERAE o XL A L AR B IE X3, ]l ARMEAT R A7 iR, FEi 5
B, BATERM A string X, WERIRBA B 2T 20, 7L streamForker )
getResultsJitk, MR E LRI IGIAT, S St reamForker .Results, T iXLE
PR IR IS 2P Y, getResul s ITEMAG 2L 2R A, A5G F T A HRAEE R,
R P B TAE R AR ]

RAT LA ] st reamForker . Resul t s 82 B AR UREE BRAE RO SIS SE R E R 25 51
WARZ ZIBAEE 258K, get AR N AR B, 20k, HRHESS
YA X R A RS R

IEANFRATEr U ARG, X B 237 A T Tk Lekgy i -

Short menu: pork, beef, chicken, french fries, rice, season fruit, pizza,

prawns, salmon
Total calories: 4300
Most caloric dish: pork

Dishes by type: {OTHER=[french fries, rice, season fruit, pizzal, MEAT=[pork,
beef, chicken], FISH=[prawns, salmon]}

Short menu: " + shortMenu) ;
Total calories: " + totalCalories);
Most caloric dish: " + mostCaloricDish);

(v
(n
(v
("Dishes by type: " + dishesByType) ;

C2 MENZE

FERPERE, ARARLZAE 2SR M N X Bl 7575 e 22 Y P i 5 2 2. A RA I Y
B AFE AR, BHZESBABI BN S | & AT B AR I 1 R R ShAT B il ok e P RE
=Tt

SR, ARRAER KORE RO, B Ik — BRSO, IR A B iR r] fE
JEDAFERIERE; NI CRZEUEOLT ) DU R AIPEREME—A T RN “Ur i e

WA, BATER T ERE— R R — A BT 2. s, AT
FIXAEIFARUE] T, BRI AR Y Java APTEFIIEANSCHF, 7843 Rl Lambdagk ik 2



Hi® D
LambdaZiZRAFAJVM

FIRg

PRA] B iF-Er Javadi i e WA SE Bl LambdagR IR 2, 1M Tava g AL M= Qi e (T TR T A 33
B AnSRARIA K Lambdaze ik e (i S g FE o BE 428, FBER R T, iH4kLE i T 2.
A B SR A Ao R 2 R A B class S, AT Javadeg AN g iPE LambdazR ik 20 .

D1 E&%

BAVES 2B AN AL, BRIV LRI A A Ff—2, Bk, EfTHILambdazkik
K—F¢, WREF TRt HE I O i St
T LambdazgR ik sCHE L T pR B O P ik i SE B, X A —FhEE, RUT7Eg i
iR avadi i BN Lambda e ik U6 o0 BE 24 28 B, Ak, IEAAHEEMMAR A
TERUREE, SRR P PR BT R 67 T S
QHFEBLEAFANE L EER—ANHFH class A, X BT A= A2 SO Y SO 42 38 5 LA
ClassNames IIXFIEXEI, HclassName /BB AR HIMMEM AT, KRG 1%
TR S M —AEF . A KR SR, B RS 2SO il 2 i s 22
FONEE, X2 BN R s RE . ISR Lambda 2 ih 0k M EE 2425, B4
Lambda ik AR S 7= — NS, BORFRAITANIHER & AR o
Q BAFGELERSALIEE D Z AT LR WIRIRN T LB — 1 s,
AT —HZ A Lambda®ibzl, XEWE XK SH —HZMARIMTIA,
RSB, IVMAYIEF TP RE RO 278 15 5 i R

D.2 4AFTHE
Javaf¥ IR SIS SCES 22t JavadiiF we g R Javae i i . 25 TVMA] DL T3 S A B i 25

WSIBAT I o et B4 2RI Lambdage I U] T AR A 515 154 o AR AT RUE T T ix 4%
4 AR AL IS 5 1 i FH s
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javap -c¢ -v ClassName

AT E [ FHTava 79 IHBAG K SE L T Funct ionfe OB — 5241, RSN iR,
KREBEED-1 LIEANIZEN LA — 1 FunctioniZ 1

import java.util.function.Function;
public class InnerClass {
Function<Object, String> f = new Function<Object, String>() {
@Override
public String apply (Object obj) {
return obj.toString() ;

}

}

AR, MrunctionXth, PAEE#NESIE A AT 7 WA AR T 1A -

0: aload_0

1: invokespecial #1 // Method java/lang/Object."<init>":()V

4: aload_0

5: new #2 // class InnerClasssSl

8: dup

9: aload_0

10: invokespecial #3 // Method InnerClassS$l."<init>":(LInnerClass;)V
13: putfield #4 // Field f:Ljava/util/function/Function;

16: return

XBACH R TR TH X L i A 45
Q #E F i Enew, — N Innerclass$1IAIPXI LB LFIL T o SELFRIE, —/81m
BRI S5 | 2t AR
O qupffESEHIE LT H.
Q #45, iZ/I\ﬁA%)jtiinvokespecial#'ﬁAlth ZIR A SRR % o
Q BEAEA S TR MEIH, Z(Ei#idput £1eldd8 R3] T LambdaBy tecodeZ
1B
InnerClass$1iEMH i MBI ERBA T . RREZEHRIfIAX —IE00, tnT i
FHInnerClass$1253XM:, RAJLIE S Funct ionf D AYSEIRIBUNT .
class InnerClass$l implements
java.util.function.Function<java.lang.Object, java.lang.String> {
final InnerClass this$O0;
public java.lang.String apply (java.lang.Object) ;
Code:
0: aload_1
1: invokevirtual #3 //Method

java/lang/Object.toString: ()Ljava/lang/String;
4: areturn
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D.3 M InvokeDynamic 111%JFi#

WAE, Bl T R HJava 8P i Lambda e A s OR SE BUFIRERY DIRE . FRATT 24X T TH X
Bt LR S

RAZFEBED-2 ffifLambdaZi ik EH A Function

import java.util.function.Function;
public class Lambda {

Function<Object, String> f = obj -> obj.toString();
}

IR BT HX LR -

0: aload_o0

1: invokespecial #1 // Method java/lang/Object."<init>":()V
4: aload_0

5: invokedynamic #2, 0 // InvokeDynamic

#0:apply: ()Ljava/util/function/Function;
10: putfield #3 // Field f:Ljava/util/function/Function;
13: return

FATE LRI R Lambdaza ik U A BB 44 S BBk A, 3l b i BE 7 1 AR T L AU f
I HZIERMZEN . BIEBSMYEITE invokedynami cfE &M T .

invokedynamicifﬁ'/é\
F W A 35 A invokedynamic mRATKIDK 75N, A T £ #FiE/F TIVM Loy sh SR A B =
Sz

PATFH FPA A, invokedynamiciim T £ 5 EMdh R, #1530 F 5T ARIES A
WAFAE R R AR B AR, X—3R4 0B AE AR T

def add(a, b) { a + b }

X Rty KA LG FHARS, ATRAFETHAETN, §TEIANARE, IVME
R#ATinvokedynamicA R B, ©4aE#—~AbootstrapF ik, &7 ik EFITIRBIE 2 09iF
# Tk BB — AT kAT R cbootstrapF kiR B —AN4E 45 A £ ( linked call site ).
BEHAT, 4wRaddF EEAAAMInt R AN LTS, B2 TROARNLASERABAInt £ A
AR, Pk, FRARLE R LEHREHLFARNG T X, AREA G0 ST — T iEH,
AR BT A 2 LT B R AT R A

RAGED-2, ffifHinvokedynamictg 41 H BB 5 TIRATHAMI N BB —Fp . XA
B, BB THEIR LambdagRih BN F RS A, X — 4 ERHEIR B T isfTiy . Hem)
WL, LA A ] invokedynamic, W] RLKE S B Lambdaeih =ik s /AR 19 5= 1 i A 1
HER BT . XFPBOHEEE Rk T —RINIF R

O Lambda#&iA =AY HR 3 515 i A e i by 2 2 0 SRS A8 1 1 AR i S A 1 . e IAE AT

DIShZSHe s, S EASRUA A 200t . Bk, JF HAREE 75 19500 5 1 ek
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Q WAHWOREIMNATFE, WAHBIMIFE, WATERTHASRGL, 10X e an R AV
Lambda, BEASSEH,

Q XICRAIEMIZK A Lambda, FRATTAT LIAIEE—>LambdaXf 5 9L, XTHMATHRA, 25
XoF []— X G By i () AR TR R N 2 o 32 —Fieas ULAS R, & A fiT7EJava 8 Z Hi 5t
AT ean, Phstatic finalZ8 & (1477 20 B A FE #5441l

Q BAFIMGYERETTRY, oS R Mg, Jf Ha5 R tili i T4, {{fFLambda
YA T B e 204 . FOIS Ay Bs R AR e Bkt ixX — 20, R Z A S8

D.4 RIZ4E KRS

HLambdaF kX A ASA BT SIS QI ST, M58 T Lambda ik i+
TR . TR Lambdare & ¥ 5 A9V A SRR ADIRSF B, stRIRAT7EA U D2
SCHIRRE, 7T RS B T A Lambda b i i B — A X AREOCT , Gk il LAA
— Ik, A S A% Lambda Rk U FRERYZE A, , BT LR AR NS R MGZ B R R AR
XK :

public class Lambda {

Function<Object, String> f = [dynamic invocation of lambdas$l]

static String lambdas$l (Object obj) {
return obj.toString() ;
}
}

Lambda#&iA= H 421 1 final (BEERCR A5 [F] T final ) (4R BB F B F LA
Fe—8 AR T XA
public class Lambda {
String header = "This is a "

Function<Object, String> f = obj -> header + obj.toString();
}

XA, AEROTIEN A A A S FlLambdagiilk X —4, A ERTEHEFSEORGHE T
TOCHERAMARAS . A T SEBX — B bR, Bl R 7 S8 02 7E Lambda e ik 2 b oy B — A EAR A
PRAFIAS T PR 280, T LASE AT T Lambdaz@ ik A AE O 1A 2518 TR «

public class Lambda {

String header = "This is a "
Function<Object, String> f = [dynamic invocation of lambdas$l]

static String lambda$l (String header, Object obj) {
return obj -> header + obj.toString();
}
}

W% K T Lambda R A SR i FE AU N ZS . AT AU 40 R Hb ik http://cr.openjdk java.net/

~briangoetz/lambda/lambda-translation.html,
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