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public class Words {
private Set<String> NON_WORDS = new HashSet<String>() {{
add("the"); add("and"); add("of"); add("to"); add("a");
add("i1"); add("it"); add("in"); add("or"); add("is");
add("d"); add("s"); add("as"); add("so"); add("but");
add("be"); }};

public Map wordFreq(String words) {

TreeMap<String, Integer> wordMap = new TreeMap<String, Integer=();
Matcher m = Pattern.compile("\\w+").matcher(words);
while (m.find()) {

String word = m.group().tolLowerCase();

if (! NON_WORDS.contains(word)) {

if (wordMap.get(word) == null) {
wordMap.put({word, 1);

}
else {

wordMap.put(word, wordMap.get(word) + 1);
}

}
}

return wordMap;




}
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Bl 1-2  ESASEIHAY Java 8 SEHL

private List<String> regexTolList(String words, String regex) {
List wordlList = new ArraylList<>();
Matcher m = Pattern.compile(regex).matcher(words);
while (m.find())
wordList.add{m.group());
return wordList;

}

public Map wordFreq(String words) {
TreeMap<String, Integer> wordMap = new TreeMap<>();
regexToList(words, "\\w+").stream()
.map{w -> w.tolLowerCase())
filter(w -> !NON_WORDS.contains(w))
.forEach(w -> wordMap.put(w, wordMap.getOrDefault(w, 8) + 1));
return wordMap;

}
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7 “Simple Made Easy” 1) {#{ JF (hup://www.infoq.com/presentations/Simple-Made-Easy ) ,

flh R A~ AR - F & 1] “HT (complect) » TEARGEOSHL S b, (HEE
SR %, oA UM RURE 0 M R T TRERE I8, A RIMIE S 2l ke, DAMEREDS
W R A AN L LS o i R EA L map(), filter () iX U6 i B o B4 FRAT ] fif ik

Att4 |3



AEE R A (W ETE R e (O SR = 1 Nl S A A P (A PR SR E R R il = s A (R & FEEINEE
% VR B D AT R e SR a9

1.2 IREESEZRRIER

An R TRATTEEE B RE S R OOk 2 R B, AT I RS S AR LR £ e B i g
7. HE -F1 Groovy L& & T Eu R B, w46% “icle” (memoization, &
s AR AF BREGR A RIRE 1) X PR S bt (e N . Bl AT lambda B (Hugk A sy
FR#C) A A Java 8, Java iE 502 T FE R B AR B8 . JavaScript, X Bl iR
EAE R AT IZR0E 5, A S kA A DR BGCRPE. SbER Bl TN C++ 15 5, 1
TE 2000 AF UMY B S5 ARk LIS i T lambda By, 51 A e 7R Boost.Phoenix  (hup:/dwz.cn/
phaenix-library) 38141, WA &R H e BAUR L2 Cotr TS AT T BEARISEN,

eI Clojure JX 2 BiA &, 0 N EHITERY B 5, 754 ol EE 8 HOC AR,
i A XA g B LK, IRAREMNE BRI T EN]. T 7E 2 Bititanf 44 £ 8
Hi, iz HLX e Selbry T2 4R,

1.3 BEHIPGLESRIES/EITH

ELFLF AR D R b, A e 2 B A i o S kA, R T
My, WA FEARRT, fande 20 2 90 44 AUl R & e, B Ramftis 5
(4GL) WHB TEA KN T, (13 1 dBASE, Clipper, FoxPro, Paradox %A~ nJ [E4¢01)
AE S, XEEFMN S 2 Lk C, Pascal B4 — L5 5 (3GL) ¥ 5 Eikiuih%g., i
=2, 4GL PRy —fransd, 3GL v MM 274 Sl A, KoY 4GL @47 78 E 5
EMFRIRNE, (R M ST BGRS T IR R AU AR I I RE . AGL KAk B, ATl
AR 2V

R RGP LA X R - R SRR B, R R IR o T B Rl T MR R
FERILERNLAEESN I R B L 4 SR MRS I & OB A 10, el B A Ml E 4
AX PO, R EGRIE T A OUFE Java IBHL (OVM) E Eildihaes ok flr . Gl fy
fC2EMY Scala Fl Clojure 155, NET -8 WA, P &8 ik (LB ES — 6. 06
Zoy A AT 5 G e B A R E

20 [z 80 AEFCHI, IOd (e EASEMIRE , M4 PAEE U Pecan Pascal, Pecan Pascal
Bk o gk L oT UL (E Apple || B 1IBM PC 13z {7 4l #9 Pascal fC%, A [ #six -4,
Pecan 1 TFEIES Y [ #fisfty “2 Y™ (bytecode ). {F&miFRImtE, JF% &5 R Pascal
U 25 e g 1 HOX R CHERLHLT BARFTAN AT i CIRAKLT (R i
G LA L1 15 A 3B, Pecan Pascal RS A TR AR A Gk Ak s S0 dvi B 100 4 2 > I8




A RIS BRI 15 kB2 . A RE ARk d A X R

Pecan Pascal pEifjik 1, {HERAERNEMRAE, E 20 Sun KA T RHEF:ELHA
Java, (£ 20 fikZg 90 AR b BHAYRE 3008 T % DINER T 2. Java ibabiok 1 Mo f —2ER0F
ket FACKPIRE, B ADBORNCHERE S 2 JRM U it A BURE AR v A7 R Sy
. RO nE U, SRt R EEEE s LR AR L, 2 B EEF R k0
W Eyhe, D XKTWOEAMIKEEE, A Java 2707 7 N LA AEIOHE o ik ek, [alis
IR E ST )5 AL REFR B X FEAY R 25

A ¥R, wLEf malloc,

Fiff & Rt RS . F % & TR 2 b A Z vk SR T S AT e s S st * Ik H
TGS TR - R 1R,  Fo A BLAR A e T 2 ol R ), MR X 2 i ik 3%
REOY Ve T W AR, Java £S5 NAF 2 BR0REE T Fe0 10 G40, RSO SER IS &5 11 3%A )
JHERBT G N ZE BRI APl #y, A B RIAEI B .

WA AN e A s Tk, A ORI Ib Ry, SZFEADG] A Brb LELERE R

N

1.4 {&i&

Working with Legacy Code W{E#H Michael Feathers 2415  (hups:/twitter.com/mfeathers/
status/29581296216) HiAE T 1 ek K SR 0 % G2 dih G i gk x50«

o ) A § s ATl it HE R A F A E R A G AR B, S AL A AR AT A e Y
T~ AR B A 4 R AR ARE E
——Michael Feathers

I AR R BAE AR TE IS, ol WM 0] A S g ft (OOP) #4i, iX 4B HLIAY
fA{ERE S, #BAE A TR an i b HlHERESS B iR A s R . ifd 0 i & SeFemang i, xt
AREMEHR LS Fe 1o IXPEHLKIELE T Michael Feathers By i) “ A #E 4" (moving
parts) . K £ EeRBOEIE S E R AW LRI T B —Rildk, EMiAA, S5 REL
A2 ] flERRE, A THEN R alEHPREX A ARE N £, HODIRR R L X HE
e (B s 5 AR OB EE IR 2, 2 AT I EE T REAYERYE, B2 R &M A 25 50, ks
F o S G| oA B I R MO P AL BRI RR AR o, fih SR b A Az (R 1.

(] A S (1 iy A s R i S BRI S R 2 Al IR, xR AT
LLHI#41% (class diagram) 28, ix A 8WEACEMEFE G, ol % i m a4

A4 | s



XA RERUY (Design Patterns: Elements of Reusable Object-Oriented Sofiware, 1 # Erich
Gamma, Richard Helm, Ralph Johnson, John Vlissides) k£ & — /81 156 B HLELE |-
FED—-hE A, OOP Htth FAE(EHF % # B h 3t Lt [l il v 1 IR B £5 b, HISER & |
BECL T W B g ) | R BN ga i s &9 BlE R IR AN —FE, R
BOCIE SHRAEARMILF BB (nlist, set, map) | iz FEF ik S B &L Hy
GhEIE R e, DLk bR Ay ia e HLA . T % & BRI FLIA LR, 46A B A Edi
SR NG W R B 2 I LAY ia B 7 S

Feli 12 By il S 9] 1-2 B ER -

regexToList(words, "\\b\\w+\\b").stream()
filter(w -> !'NON_WORDS.contains(w))

XA THEBSNEN A FEMAEE T filter() Ak, I filter() Kkt A D PisEn
Ay stream WIFIFEN A, ULRCE S 1 TRk 4 PE s P ek 8 (D Frvb 38 1 Misds A (w
!NON_WORDS . contains(w))) ), zi% LA i R Sa bk BB e I R R S5 A7k . 0% [0l 0 226 F )
WP,

Pl — ke G dpr A R a Ktk &, fC R R PO RIS B el B 9, A AT IR 3 Ak & 1,
R R Ay . RO 40 Java BESR VR T-RR XML 2605, B Rl A O LN
Hdliéh ), Mtk 2 F. Clojure sk 522 3 1 i H i ikl A 44k . 45 AT Clojure v ity
map Jjik& il Qi w5, 3R T AshIFfrifE D, kiR, B Clojure % & A
)i, A A EZ ] T map BRAIEMIPERESE TE.

R BOUR I SR D BUL A BLO B a5 1 . ISR ENN 2R Er — & A L IERa L b .
TR 1] R B B - B X0 AN 3 G 3 ) AR 45 M ROPES b i 1, [R] A s 08— B0 o 1] A SR
B io Ut AR R ALY A FR IR, . R M BAR S f B R e . — it liilll 7 ik
BEPIER, %R ORI AR e B SR ERRERi E  (EARAT)
(ELLE A/ i b LR,

fol 1-3 B 1 24 Java 41 1 K & Sl B T H %6 Apache Commons (htp://commons.apache.org/
proper/commons-lang) HE%Z, iFAEE T ifiifly index0fAny() Jiik.

i 1-3 HtH Apache Commons T. E. 3¢ StringUtils f1') indexOfAny() 75

/! #i7 TApache Commons Lang.http://commons.apache.org/lang/
public static int indexOfAny(String str, char[] searchChars) {
if (isEmpty(str) || ArrayUtils.isEmpty(searchChars)) { @
return INDEX_NOT_FOUND;
}

int cslen = str.length(); 2]
int csLast = cslen - 1;

int searchLen = searchChars.length;

int searchLast = searchLen - 1;




for (int i = @; i < cslen; i++) { (3]
char ch = str.charAt(i);
for (int j = @; j < searchLen; j++) { @
if (searchChars[j] == ch) { (5]
if (i < cslLast & j < searchLast && CharUtils.isHighSurrogate(ch)) {
if (searchChars[j + 1] == str.charAt(i + 1)) {
return i;

} else {
return i;

}

}
}
return INDEX_NOT_FOUND;
}

O PiiEE Rk,
@ ik,

© IRk,

O MELE(L,

@ Fir £ ALK M.

indexOfAny() 7k Z Bl 4~ String Al —/N 8, ‘B4 1F String AR SR B 7T,
JEREMEE A o M ELAIZES 8, HosePidh s 2] -4 5 iR A 4 Y
X, W14,

Bl 1-4 index0fAny() [ H
StringUtils.indexOfAny("zzabyycdxx",['z','a"]
StringUtils.indexOfAny("zzabyycdxx",['b','y"]
StringUtils.index0fAny("aba", ['z'])

) == 0
} =3

-1

MEF, T zzabyyedxx hE RN FF z e a BAEFESI{EE 0, F—RHIFFF
bl y BAEFIILE 3,

XA AL BT aT LAZER ). #F 1 searchChars hiTEEF1F, EHFEHSE b ELIZ T
TFE —AbrcEi Ao B, A sk Scala 18 %, RIREM LR EE G L, 5A
{5] 1-5 1y firstIndex0fany Fik.

f5l 1-5 Scala SCBLHY firstIndex0fAny()

def firstIndexOfAny(input : String, searchChars : Seq[Char]) : Option[Int] = {
def indexedInput = (@ until input.length).zip(input)
val result = for (pair <- indexedInput;
char <- searchChars;
if (char == pair,_2)) yield (pair._1)
if (result.isEmpty)
None

atta |7



else
Some(result.head)

}

fEAGIH . B A TIFREE T R r 4o fMA ., Scala 19 2ip() HiZfs (MO FI
A TIFRRENN) Bera S string A QRep i & ERHE S LS &, R -8
. BECERE TR A . (a0 5 AT R A zabycdxx 5, indexedInput Ui
Jjvector ((8,z), (1,3), (2,b), (3,y), (4,0), (5.d), (6.x), (7,x)). zip Jjikfi# T
EiRBibE (zipper) FELEM I O X FH0E O fE i,

e i &2 o1 4 2 0. fEH Scala ¥ for comprehension ¢ % & & (8 S FITAES, A
feuiti g B A ugi ol =73, th T Scala irtR{EVIHIE A CE, LI AT UL BLE%
FrUpiREmr i SR EeME A ofHilbfribi (A (char == pair._2)))). @ifMHA4
TP, ABZaR P22 FFFA R4 51564 (patir._1),

null (A7 (EAE Java B S0 - RIRELARB: EFIRCE DA BEE, 18R WK R
KT BLAE Scala {E AR % o BOKIG 3L option A6 X il 3 ERAYER, LI
(A B LA R ATIR NI None, B2 0L 788N T IR IO Some, [R5 1-5 a5k H K
FRF|E—AbILhe, PREAGR I AR IEE I 4> L3 result. head,

AT A 2 ) 55— Ak D R e Ay 3R ] BT A7 A0 VE RS A A2 007 B 8 A e qv . LS e — TV ik [l
B, AR MHE s fir R TLL 1, (2R LR LG 1-6,

Bl 1-6 R [B| PCECIGAY— A~ 2R R E S FE

def indexOfAny(input : String, searchChars : Seq[Char]) : Seq[Int] = {
def indexedInput = (@ until input.length).zip(input)
for (pair <- indexedInput;
char <- searchChars;
if (char == pair._2)) yield (pair._1)
}

i iy APL g BRI, R P A Qi E £ MR A, $hiT firstIndex0fAny
("zzabyycdxx", “"by") Z{HFIXMI{f 3, i index0Of Any("zzabyycdxx", "by") AV [ {#L 0|2
Vector(3, 4, 5),




F28
BB

SEX] [ DR L & — B A, PR S VB B 2 0 OB M RS FE BT IS i 2k Y K ik
117, Lhania T34 JavaScript, B2 5 L3k %8, 6 & JavaScript 4B 2, 4
ik AF BN, o H PRI 5 nfu.md.f:“illl‘ LR EBIRYIE 5 h R il Uk 22 21 B ik
Go HZMIEL, ] BRSO R A R AT S 25 S R (o] RELER B i
ik,

#itH] Scala, Clojure 2 M) B AREE TS 5 1 A8 S H e BRI 2 B 45 1, 5L JA)
Fr () Y ) BE AR AS W] D1

21 H@EHBGIF

AL A TR, T P2 T UECA DR A HE DS T RS B DL IR g
B 182 A FLE 55 O PN (7 A5 PSR PRI, o BB A S0 SRS 148 TR
R MR . — 23 R 0L (S GO I b T, % SIS A TR
AOR R T I JF % % Mk 275 A A P BLAE W (R 52 AR G . 18015
SCHERII . i, BB A AR T e, DR ol A Pt A S

21.1 HESRXEE

a4 X En Pt 4l CRTE - R Ve R BN AT RN B am PR . (L EY for
I ERAE iy A N AU I A5 - el r e dse i s, PRI Ea0E (CHM TG R R i) — &%)
.



J3 TR dir 2 U B 5 el BOUSRPR A 22 S, TR N A M 0 ) TR 0 iy & AR
ik, BO%AA 4~ &l k. Ltfi” e AT . LR S, 5ER 2
IR E Z MR RNE, HE M E S R TR KR, B4 &0 T i
FRG, LHMIXATED Java LIS W}h

gl 2-1  SARIRIA EDIL LB G- (Java SCHL)

package com.nealford.functionalthinking.trans;
import java.util.List;

public class TheCompanyProcess {
public String cleanNames(List<String> listOfNames) {
StringBuilder result = new StringBuilder();
for(int 1 = 0; 1 < listOfNames.size(); i++) {
if (listOfNames.get(i).length() > 1) {
result.append(capitalizeString(listOfNames.get(i))).append(",");
}

}
return result.substring(®, result.length() - 1).toString();

}

public String capitalizeString(S5tring s) {
return s.substring(®, 1).toUpperCase() + s.substring(1, s.length{));
}
}

M F I TR B (5] 2-1 Y [l 60 TR A 73, B2 de il FTFRIEr G, A%
RAE Ao &K ERRIN . BER T AT, RIMEEECHRELESKT -1
PRETHE, AR EFRIAKRSE, EREED ML Sk, BmF result, &
G A BT A RS ERANE 5, FTLATR A GG AR w2 TiX 4~ 2 R BaTs .

fir 4 AR DR B RHR LA O IR N B b d T, ARG Bl 17 =k 9. filter, T

WA, RERBEFFR A transform, ’E{ﬁ'&?lJ& ErFRn TR EN RS, HEL

convert, Feif ¥4, ?'%i‘ll-'-".i FIFH, R nT DA AE FRATIFE Y 3 e ey __ﬁ
o AEMARIEFE, & ﬁl’i‘%f’ﬁﬁﬂﬁuﬂﬁﬁﬁf%ﬁiFn]ﬂ’]ff!.ix?kﬂl,‘ﬁl (R 5 Fe it 17 1%

ﬂ‘F l% BoliE s AJ:EE—‘?HMH%H% I EFRHPER B T B .

2.1.2 REECHEE

BR B G RS B AR ) 2R AR i, DA G BRI Y, HLRE B G ] A
k. m&ﬁ%ﬁ%gﬁMEMMﬁﬁwFﬁéﬁmﬁQML-m%mw%m#&m
(filter, transform, convert), g —F&EEE A B85 B A Gl ek BOor U, X 26 e B
S TICE R e, (R {Mﬁi IR & UV iy el 4 1 A 22 30k DR A A s S LK
HIElE, Fit, L—/in el CARES M 2055 8 (1) 2-2 19 (A 1A,




B 2-2 hfRRSFEIREY 2 Rl AL R

1listOfEmps
-> filter(x.length > 1)
-> transform({x.capitalize)
-> convert({x + "," +y)

B BN EE 3 AT DU BY TR N4 a2 2 T b it V) M P R R, [T IR S AS 4450 % R 9 BL
amii.

(B anFe 1A Scala $e<ZBUE 2-1 02y GDlb 55 Ab PR R, A5 23000 2-3 IVFE -
Bl 2-3 HEEAPEEE R (Scala SCHL)

val employees = List("neal”, "s", "stu", "j", "rich", "bob", "aiden", "j", "ethan",
"liam", "mason”, "noah", "lucas", "jacob", "jayden", "jack")

val result = employees
.filter(_.length() > 1)
.map(_.capitalize)
.reduce(_ + "," + _)

{1 2-3 ff') Scala fCEBER 1 &b 7C 2L YL BAAYS, S kG A El 2-2 @ 05 S anth —
Wi, | &EylE, S TIE, MY ERSH. REEREME AT R BEIREAA
map R, ik map e BOHER AR A M L ERIT 2 BN MRS, R B S HY
Sfr. Bl map AU HVEE A Bk A reduce() BBk, H reduce() 1R B AL 2 B 0 15 A BLI)
(BRI, 15 EATTEE PRk, FIRIRNTEA TR S R ERATM T e L
N, FEMIAFh = A~ R, S8R 2 27 G EE, B Scala TLUFHA 1Bk dn
2 B, R RISk, Hop U] reduce() s, FRATILIcg IE A ik %
BHEATHASE, BARFAE LRSS BMERIR 20, (i —— T RIZE,

Pk Scala (B AHIEURMIE  -FME . Bk 7iEd AL, & [8A Scala A 1 Fe 7 1 S8 AU L
AL EFR T T 55—y %, 56Bs |- Java 8 B & VEH s A\ MR B P 5 B 1015 54
M, HHHL& S TERS Scala lR A5 cfbl, iE(H 2-4,

il 2-4 Java 8 LEIACER LR

public String cleanNames(List<String> names) {
if (names == null) return "";
return names
.stream()
.filter(name -> name.length() > 1)
.map(name -> capitalize(name))
.collect(Collectors.joining(","));

}

private String capitalize(String e) {
return e.substring(@, 1).toUpperCase() + e.substring(1, e.length());
}

BTE24g | n



{51 2-4 ] collect() A ik B fl | reduce(), MoK A &4 1F Java 19 String & {19 20 58 oF &5
collect() K Java 8 El 4F MU M fL (LY reduce() MIFFHELAL, BR X -fii 5w, |k
GRS (5] 2-3 (1Y Scala SHE AL,

A AR IO RESE I L AT REA null, B2 SUHEAE stream NIl £ 0 RAG AL 0TUA T

return names
.stream()
.filter(name -> name != null)
.filter(name -> name.length() > 1)
.map(name -> capitalize(name))
.collect(Collectors.joining(","));

Java ig { i 23 HE A0 nuUU RS A IR R R HER I8 & Rl -k, X FERE AL RS T
R PRI A, XA ARSI T 8%

Groovy I 5 L2 9 B 2-2 BER PR li 9 Rt Avid iy & 1 W 4R IT Ruby F A IS 5
Groovy W< BLICHS 15 & (] 2-5.

i 2-5 Groovy SEHLAL AL B
public static String cleanUphNames(listOfNames) {
listOfNames
.findAll { it.length() > 1 }
.collect { it.capitalize() }
.join ',
3
{5 2-5 A FCRSES #1565 2-3 (Y Scala SCIAEA 8, PR Tk A FRFNZ 8 (2 7F A FE,
Groovy 1) findALL J5 i A I IC AT T B EUR I8 ARIICISE, JURE L5500 true /Y
JC#. Groovy % Scala ~FERIFIF R # RS Bty — A2 MU, SHUER 1o ki
"f"i}‘:‘l"t??‘:i'_"l““ﬂ: K, KFE L, Groovy [y collect J5ik#Y |Ai (fifty map, o7 %
'PE{’J A C T2 O R AICESER, Join() pREUTIThGE R H 2 b i E R 4
??'F- & -AFIRRES SRR, SR P FIFR, EATFARINMTEE,

Clojure A —FPeR B00E S, EAVeR i &4 L AR B L -2, i EH 2-6,
1 2-6  Clojure SEBLAYALEL L B

(defn process [list-of-emps]
(reduce str (interpose ","
(map sfcapitalize (filter #(< 1 (count %)) list-of-emps)))))

AR Clojure 5516, (5] 2-6 SRS SS9 nTHE A K4F 5r B, Lisp K &MY Clojure &= “HH
ISR SR TRY, RUHAS s E 9 fE G - - 251 List-of -emps, Clojure 1) (Filter a b)
AR Z S 2 B TEATHIE R PR eR B (fFlvh 418 e B) Rl 2wl Gk 5.
N IEE, 4 A2 aT LS e B EoE L (Fn [x] (< 1 (count x))), Avid

12 | $2&



Clojure U ]fLm‘Lluli"H'i’JE FERBOEA #(< 1 (count %)), 1x — Ak ENEE Y 1L
QAT -FE, K DR T e HE b ES.

(map a b) ERELMILSY SO THEE, B AR ERERS, thikk L -4
(Filter ) ffEMGR MU, JROTTELLT ES] - eRBORIED (map ) I 128, 1~
i BE SR AT o] 80 2 R eR BOAB T 5 (map ) MR, RAT] AL HIRERS IR 77 K1Y Clojure N1
Ak capitalize M1 nf, #%)5, (map ) MM A T % (reduce ) #IEMIE G 2%

(reduce ) (M A~ BBOE Ul PE S FIHRM (ste ) %k, (str ) £ (interpose )I-ﬂ
Btz i, i (interpose ) fUOT{E (map ) IRFIESMCE ZHEACHE -~ IR

i %X e 45 M B ES K, sRES Y ER T R F S AL, T
Clojure {7 4L % uruh DY Je M HE X FERELE#y "S5, 2 S 5 (B R i A Ry, I A7 {51
2-7, Y5 2-6 Thilg e s —F.

B 2-7 il thread-last Z=ckc#f fRRLITY W] itk
(defn processz [list-of -emps]
(->> list-of-emps
(filter #(< 1 (count %)))
(map s/capitalize)
(interpose ",")
(reduce str)))

Clojure ff) thread-last 27 (H) ->> 55 ) FRRHAYAR A 5 WD & FIE & B B (E, it g
19 Lisp 55 WU 0@ ) 1ok, J4 00 9 [ SRAY M 2 B4 ) i LT, 9 2-7 vhgRfi i e
FIMEEAAG (List-of-emps), SRIGA RMKKIEM Al - iBLC (form) YK
(e, Lisp RIGMIER ERERBAKNRFZ - (FabifEaligtb e 1. Rk
i Fid e T i,

EEfEFIis 540 2e Hoar T e BOCm By G ie . m R BB A i, Rk 5 T M 18
HrF Sz (aIRE (TS i 2R B i st o Bk g R, AN iE - SRALEI e Ban i s,

LA ME G R R R B E A 240007 i, S URAE IR M —Fh i 2:0126 081, £
FRERT L. ok, hisfrit AT ORI b 2L WOR REMIIE (L. A E, (E 'f\L{C‘]ls!xi?’?':
WAL - FIELMRISRF S EAECE (Flankb THECHEMNRA), 4
PRI TSR Y F R & A FURAEF Z 9h 0 - Se g S, B, 91 2-1 1Y) Java
P EER Z RGN TIER T A/, T IR0 Ol (02 ek (L am 1
A L ERFEA I ACEY gt S 3 0O Cah FoEtdiik 2. ol e 401 Scala (80, FR{ITH
AL stream &M ik par ki el UL T, TS A 2-8,

5l 2-8  Scala SEELA AT LA B

val parallelResult = employees

®xB4 | 13



.par

.filter(_.length() > 1)
.map(_.capitalize)
.reduce(_ + "," + _)

Java 8 LI ERBHAREIND T LA, G EEULE - FIE s, af 2-9 PR,
@1 2-9 Java 8 ELBIMIH-ITILALBEL R

public String cleanNamesP(List<String> names) {
if (names == null) return "";
return names
.parallelStream()
.filter(n -> n.length() > 1)
.map(e -> capitalize(e))
.collect(Collectors. joining(","));

}

Clojure [l ¥ TR AL EHS, sEREOESS MRV & BRI E A2 s F il TAMEE S
AR i E s, s A 4 LRI R A S Bk CEEm Dok 2 40l bl
T TR ERAES, HRERMHEE HRAAIRTG, »—df VM TREIRM/E
BRI, IR EMIF R ENTHH B IRk, KKk IR ARG,

map, reduce, filter “% pf oAU H: (T {7 (E A {ELRY 1R & & . Clojure MY Reducers 4 Jig )%
(hup://dwz.cn/reducers-library ) gk & — P #a (B 8] 7. 1 # Rich Hickey UL 1 2 £ 4
Clojure 15 75 #EAT 77 R, #2407 H AR A vector Himap sBL (UL B FH ok %5 4fi Jst hiz vector
AN map 138711 fold &R %), fRAYSCER LN Hiz H Java B Fork/Join HE %25k 52 OB 45 19 JF
T, Clojure A — A~ FEAY I, B EN— B A ol WY E fdE 25 1O A A Rk,
SEAT (R Java (FBR 7 ETSRYCEA R — . ifnfd FH Clojure 19T % & A o b map S I £ 5T
LhEI%AR, Difd A &) 552 3 R A RIRE i T,

ZMEER G, LAUSE RN DK,

AP R A, e (RL9 AT AR R an T o i B A, % BRI [
2 T EAVHES A JUREAE A8 (= F1 L O .

A 13 Al LA — A~ - A i WL BRI — 4~ A 20 R P sR B B, iX e aki
% 4 % (perfect number) 457 4 a5 e (i iz BY




2.2 EHIAR: STEEREAIT XK

i A5 KO & Nicomachus % B 1 —Fp [ 2R304y H 05 ik, (L& A ZRECRIME i1

¥ it #) % (abundant), % # # (perfect) # A2 % (deficient), — ™58 JE B FL 29 %L

(BPBR 1 1 S LASMO BT IEL98) 2, BFHeAd, flne & -1 Xk, FAE

298 1. 2.3, Mi6=1+2+3; 28 Wi~ ER, FA28=1+2+4+7+14,
E R E S, FR AT UL RS e 2-1 oo 2,

FR2-1: SREOEAN

ERM SEZE = MY

iof ol FLZTH 2 R > KA oy
T MRz < BAY

SR B — RS, 2 %Ae (aliquot sum), HoaE gk REPRE TE ARG 29 (4
oo EA g, WAL, ZUAAH “F&EmM™ kb, A 7 HIH
M e se =B 4515 4. aliquotSum == number #LL sum - number == number %i%
e

221 TREHSEMSGISRAMBE
TR0 o PR e p R T BE AR DRI r 2 ikosr . IR B I e A7 0 98
HrEax P, AT EIRFERR R, FRATIEF I anfEl 2-10 P s Java S,

Bl 2-10  7E ReHesyr Y Java LB
import java.util.HashMap;
import java.util.HashSet;
import java.util.Map;
import java.util.Set;

public class ImpNumberClassifierSimple {
private int _number; (1]
private Map<Integer, Integer> _cache; (2]

public ImpNumberClassifierSimple{int targetNumber) {
_number = targetNumber;
_cache = new HashMap<>();

}

public boolean isFactor(int potential) {
return _number % potential == 0;

}

public Set<Integer> getFactors() {
Set<Integer> factors = new HashSet<>();
factors.add(1);

BEBH | 15



factors.add(_number);
for (int 1 = 2; 1 < _number; i++)
if (isFactor(i))
factors.add(i);
return factors;

}
public int aliquotSum() { (3]
if (_cache.get{_number) == null) {
int sum = @;
for (int 1 : getFactors())
sum += i;
_cache.put(_number, sum - _number);
}
return _cache.get(_number);
}

public boolean isPerfect() {
return aliquotSum() == _number;

}

public boolean isAbundant() {
return aliquotSum() = _number;

}

public boolean isDeficient() {
return aliquotSum() < _number;
1
}

O NIARE., fFH o B0 BbsECr.

O NIBLEAr, Witk B UETT A2 Bk RiE T,

© iITL “FIZYHH aliquotSum, BIIIFEZ% > fusd 2% A L.

{7 2-10 11y ImpNumberClassifierSimple 3 4k §% & 4 4~ 4R 8. b number 5 B (101
A - ZVIREH N -1 2%8. cache lI|ifiiL /> Map &5 44 2% 45 1~ Ko (1) ELE BRI,
PALE 25 at il — AN 8o w08 F rp o PR (ol 25 3 (8 28R BE S5 R e 22591 . (N
AR A AE i 1) A % 2R PR i A LS 2 FUHE S ik, R h EHEBE OOP 18 5 #LUA Tk
W ARENIRN TR A -2 TREICEFR (I MR, Lhandocilukiiamt B Fe i 1R w Sk A %
Fhogedfi.

fo 2-10 PUICHEZR L PRLOIIALEL, R 2 A/ Ak, Jx EMDIKYREh T % &l =, A~
od L AR & UL AT ke, Srh BB I gy 2% £ IS B S b R i R R
B e BOX Y 5 i,

2.2.2 HWMEEYNERATEL S EBEE

{5l 2-10 I ERCRE AU E M T Mg EE F b, BATET B 2 =4 “foh

16 | ¥2¥



e s dRE" MBEER, RELMVE? S aT UL 4st 0 i 6126 it
B, FESUEAIRRA WA 2-11,

Bl 2-11  Frbu ) iR B REPERY 72 FE B 7 LB

import java.util.Collection:
import java.util.Collections;
import java.util.HashSet;
import java.util.Set;

public class NumberClassifier {

public static boolean isFactor(final int candidate, final int number) { @

return number % candidate == 0;

}

public static Set<Integer> factors(final int number) {
Set<Integer> factors = new HashSet<>();
factors.add(1);
factors.add(number);
for (int 1 = 2; 1 < number; i++)
if (isFactor(i, number))
factors.add(i);
return factors;

}

b OBl FUR- S & LB

public static int aliquotSum(final Collection<Integer> factors) {

int sum = @;
int targetNumber = Collections.max(factors);
for (int n : factors) {
SuUm += n;
}
return sum - targetNumber;

}

public static boolean isPerfect(final int number) {
return aliquotSum{factors(number)) == number;
}

public static boolean isAbundant(final int number) {
return aliquotSum(factors(number)) > number;

}

public static boolean isDeficient(final int number) {
return aliquotSum(factors{number)) < number;
}
}

Q@ L Ak EUm |- number 28, BRI LA ECERI N S

RE,

O FIrd7 Jiikfhali public static 2T, NOAENTABE sbaf d, TR nTUAfESE KRy K 2

YN S 1

© (LR S BOR IR, RS Al RERIZ A B o] LAKS Ined BOR AIHLZ:

B
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O {5l H ni{e T 1o SR IR R EAL, O A 2AF.

LE05 2-11 RY6E 1n) 68 B 2 AU RS 5248 1) Number Classifier (], FAT Hihgb- B B, 4
public 1 static i AU s 8 (M ATRITE IR IR0 . it T L 7 AR A A5 48 £ ff
PR, Bt i A 2 B (R (T A Jiik. 96b b, factors JyEkfE{R £ (b
Pl BT RN A, Eedn Tk T4k 28

kR, T GR A A R /N H O, TFRFEEE RIS T EH ATLAEE N
I Bk, Bil4n, 7 2-11 (Y aliquotSum Jiik ) 28O R A B 55 R Ltk 71 &
HemY, fi ks A Collection<Integer>, % P ECFR AN, (EREEN EX
AR I AT REME [ 28—t

JX AT ST ARG R BRI R A VR & R IEMR R, al Ak ix — R
IR A A ol DB AR St Ty, (5] 2-11 XFEC(H] 2-10 M s BHARERY S BL, 28R LBk
$o, SXAEBUN S & TAERCK NG Ry NEBIRE, ST i E BT, R ER 4 TS
By “iefe™ L, ERSFCIRENAHE T . B ARk, BUER H e g e,

2.2.3 SEEH# D HERJava 8L
lambda s B4 Java 8 T H @ik, SHSCEEE M RME, £ Tixa—/hIhig, %
A BGTE S BT — L mm Bk Gk — T 7] Java FF R EMOT TR,

9 2-12 B 1500 Java 8 W52 5800y 20,
Bl 2-12  52EE 5> 2D Java 8 LI,

import java.util.List;

import java.util.stream.Collectors;
import jawva.util.stream.IntStream;
import java.util.stream.Stream;

import static java.lang.Math.sqrt;
import static java.util.stream.Collectors.tolist;
import static java.util.stream.IntStream.range;

public class NumberClassifier {

public static IntStream factorsOf(int number) {
return range(1, number + 1)
.filter{potential -> number % potential == 0);
}

public static int aliquotSum(int number) {
return factorsOf(number).sum() - number;

}

public static boolean isPerfect(int number) {




return aliquotSum(number) == number;

1

public static boolean isAbundant(int number) {
return aliquotSum(number )= number;

}

public static boolean isDeficient(int number) {
return aliquotSum({number) < number;

}
}

{5l 2-12 (4GRS I e bb IS sk il i & g i (1A 2-10) LA R A5 IR BGUR A (71 2-11)
M E, WG 2, (CH2-12 8, factorsof() J5 ik & [ | — /4~ IntStream, A3k
)0 28 e E fh 438 1, (46 4 stream 7 7L B 08 B L D 2 5 B PR3 01E T 7 (. 45 2,
factorsOf () {54 BAZIR M - REEL VI, afiALgy TIRA] A A AR fl i tH 1) stream,
aliquotSum() Jj ik R aF 5, Jo B A28y &k, mk Jo koA B, 300 Ao 2 4 1)
2-12 v fr SRR sum() A5k, R A Java 8 L4 3R (MY stream dife TIX4E 4™
i R EE R I,

PP A HUMCEE 20 WOfif 25 A ATy 4 G RS Il k9 3h BB, {EROAS 8 LARTAY Java, DARCERT
CEMITFZIE ST, BT ALALLIESDRE: & MHRIEALIRIRERES R, A farbmR
Ao HEGUE S LAY stream W (R3GE, CRMRIETTLASIMIA K . ¥ stream fif Bk KN4
Bt i (5 i Bt A D5 range () k), AT TRAT A HcdE U B 0 5 Rk fE L anfildbirs
ke, P YR Ul il forEach(), sum() L5 1) stream 27 SRAEEL YL}
fie, Afib A “HAHEET B “ZhHET MEefi. (5 CADRET JFAGEERCZAT. stream v PATE A %
Beth s IR )bt Il 2 Ak, AREEBLIEEM CHGET, X WO CIRGET aVbkiE, HHeR
B B DAL 128 A4 (lazy evaluation), FR{MTTI(ESE 4 SUEANTHE .

IFRR A< ) Java 15 35 AT Rl E S 55 (9] 2-12 RS A AR AR, AV ik o S s Bl — s R Afe, 55
B e HER B A F 7.

2.2.4 SEE¥SZEBFunctional Javastif

BUE TR e RIE SRR &, At (8K A7 & £ H AR b AR Z vhE Intd
{6 A A TR % 4 PELCIEAE D IHRR AR Java ig 1T, HFIRHESE Functional Java g4 1.5 LA
ERR A Java i@ friet, PARSATREARAUERE AVEAICOT 1A T R e 210 e Bl e ik,
Functional Java a] UL 7 BURN[E A N3, fE Java 1.5 ICAY DK EREELHL & Bk b1y
P R R, 19 2-13 B B Functional Java MR A 952 B8 35, &6 B2
Frvmi i 451147 B Al
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5] 2-13 {4 fl Functional Java HEZ2 <L Y 5E 26 B o> 25

import fj.F;
import fj.data.List;
import static fj.data.lList.range;

public class NumberClassifier {

public List<Integer> factorsOf(final int number) {
return range(1, number + 1) [1]
.filter(new F<Integer, Boolean=() {
public Boolean f(final Integer i) {
return number % i1 == 8;

}
s 2]
}
public int aliquotSum(List<Integer> factors) { (3]
return factors.foldLeft(fj.function.Integers.add, ©) - factors.last();
}

public boolean isPerfect(int number) {
return aliquotSum{factorsOf(number)) == number;

}

public boolean isAbundant(int number) {
return aliquotSum(factorsOf(number)) = number;
}

public boolean isDeficient(int number) {
return aliquotSum(factorsOf(number)) < number;
}

}

@ Functional Java i range() ef £l sk AU AL — A Ao A T X 1],
O i LR IEMRE Tk,
© i (fold) HefREICR ikt

{91 2-13 B 2-10 0 = BRI L HL(E aliquotSum() FiI FactorsOf () ix M4~ Jii% . Functional
Java (£ List R i i) FoldLefe() Jiik 4 aliquotSum() HEHE TARCIIMER] . (Fix 46
F-HL, “fold left” (EN /e 88a0E) A95 sOhk:

() H— 18 (& MEETY) Frobaii (Fh o) SlEgmE A cEsh &
(2) ARe H [RIFEMREIS S 1 BT EER S T - IcEss G
(3) BT AL RN R &b e .

SXLAS WA e R IR A B ) AR RNy R AN O TRER, RS AN e AT,
CEULFERNGS A e AN, DAk e 15 B Y)] 45 TE . Functional Java i 11E a2 T ATk 05
Fref g (i) Integers.add ef #), i EMOCREM, 425, FLEMI &P e B2 #) Java




8 A IWFL, Functional Java W /23 (6 MR AT Java W <Q B 52 00 B e B ohme, DU HIE
N A BT T R K 2 P AL

{5 2-13 % A (A EHEEMIME Jj i factorsof () Jiiki, ‘BiRFHLARBL T “ 2 HIREE R, L2
SEAERT kS, AN EMZ R, XA EI TR T 200 e A T UL — by ok R
e EMTE BB e BN R L, IR 2000 Hrp B oy i L AR BT 2 B Xk

e, DHEHERIE 28K T IRNIT UGS TR b e s, ZBRABEE AVl L ik
S8y, FactorsOf () J5ikMfE A A L aTLAH ~Aif ik . 31 M 1 8 Hbrkcr
ML) (ASBL & XA A s a8, DR RS R 3 X ] PR EG RK number + 1), LA Q) Jik
rh g R A D A D6 ) PN B TR R - A 796, F 3SR £() 4572 Functional Java 451§
{17 B B 2 R [ AR Ty

il 2-13 (i1 1 foldLeft() Fiik, Effakim fifi, Ra G5 e GIERE, & Filiid
A AL AU, B A IR RE M aE B, gy - JRATTRT S T S 0 L & ok - H
KMRIE, LAy foldRight() JjikinT itk

A R R T R

Rl fE 23 A % Functional Java BiAS (5] 2-13) 5 Java 8 MUAS (f5] 2-12) (B0 AL -t
PR (oA k), ol s R Rt i (R TSy i ihi . He s TR AR 0 38 68
SR R R

FEBR Martin Fowler {1 UL% 2 B 4% M HL A LA il ki CEBE 20 Bhie. Fedr 1 i ik
Smalltalk %% Fil Java A9 25 8. Fowler {EiX B FME 5 LA RIEIEAVE, Rig., &9
flb it 5 M\ Smalltalk 2 Java (80 HUE -BE1EE YA, S5 50 A% B BE BRI 0 A7 IR
Vo RN SR A, (EUE LA N s e g TR AEAS A TR 10 B A R
A TC IR e

ARG IR Y e

2.3 BEFELTRENHERMESRIT

FEN17E 28 0 iy 2 SRR I R AR T 1 " B 7™, AL bl — 2 91 S50 7 2R i s




M, B A AR B B Rgc Yrp, FURRHEE A R -FE. £ EGRE SHEZR
ixJL “HeE” R IAAER.

2.31 %

ik (flter) REFUFRM-FRAE A4l MU & KRR RES PR R, it
P AU, TR (RN 2-1 B,

2-1: NBRHIFIRPIHES —THFIE

TRk 2= - A (REA), ORI TG R R, nTHED PRSI E, 1R 65
53 A 15 r’-fl-i., e 1O fR e 1N B Ay E, mis) 2-14 Pk,

Bl 2-14  Java 8 [T ERE 1

public static IntStream factorsOf(int number) {
return range(1, number + 1)

.filter(potential -> number % potential == 0);
1

{5 2-14 v ACES Er e il - L B HEREC O], BRAS fEIZIX ] g Filter() J5
i, BIBE A B AR 8 Be: Java WIUELE R (%) IR EPRENRE, REAO
A B B W B B 28,

AR ) lambda He o] DL S AH A AVEE 4L Canfdl 2-13), AT SR K SR 2.
{5 2-15 }& Groovy M4,

Bl 2-15  Groovy MIfERIE ({E findAlLl())

static def factors{number) {
(1..number).findAll {number % it == @}

}

(9] 2-15 #0% © 28, A aT UL fLds e b N T s 2 8 G 7, Bl it ek fk
fEAMIZ 5 SHNE TIRME R, KA -Trakid iR i, fh s A2
s,

it S T AR A A RO R, T filter,

22 | $oE



2.3.2 M4t

Medt (map) HffExHEEGIE - TRMTHREM @, Ml Eil —FEas. o
€ 2-2 o,

22 EEESERE—TBRH

Yy 1800 map() FOAASE B M i, T oe 6 8oy el 1 1S HERE Lavteft. &k,
FeOld a4 A, Anfd 2-16 k.

Bl 2-16  (RAIE TIFERE I 2L
import java.util.HashMap;
import java.util.HashSet;
import java.util.Map;
import java.util.Set;

import static java.lang.Math.sgrt;
public class ImpNumberClassifier {

private int _number;
private Map<Integer, Integer> _cache;

oe

public ImpNumberClassifier(int targetNumber) {
_number = targetNumber;
_cache = new HashMap<>():

}

private boolean isFactor(int candidate) {
return _number % candidate == 0;

}

private Set<Integer> getFactors() {
Set<Integer> factors = new HashSet<>();
factors.add(1);
factors.add(_number);
for (int 1 = 2; 1 <= sqrt(_number); i++) (3]
if (isFactor(i)) {
factors.add(i);
factors.add(_number / 1);
1
return factors;

}

private int aliquotSum() {

HERE | 23



int sum = 0;
for (int 1 : getFactors())

sum += i;
return sum - _number;
}
private int cachedAliquotSum() { (4]
if (_cache.containsKey(_number))
return _cache.get(_number);
else {
int sum = aliquotSum();
_cache.put(_number, sum);
return sum;
}
}

public boolean isPerfect() {
return cachedAliquotSum() == _number;
}

public boolean isAbundant() {
return cachedAliquotSum() > _number;

}

public boolean isDeficient() {
return cachedAliquotSum() < _number;

}
}

O HRCE HAREm N EIRE, o8BS H R IER .

O WNIEPRAF, HRERmES AR,

© getFactors() ik NA b8t PEREM TR EIL. RILIE FixPEmy drac. 2980
B, B T8CeF 16, TRATEREIZ %L 2 AU, tuskis]iH4e3] 72088, K22
x 8 =16, {RIENIEAREL S, L DERE/D TS T HErECE 5 Ray ok o]
VAT . getFactors() Fyiksh/&iX 2 (.

@ (IR = ZR A7 SLEY N,

Groovy 28 & 7 R BNIE S £ & Bk ¥, =54 M mapO) 19 &5, i k& B {E

collect(), i&&HI 2-17,

B 2-17 Groovy ML 8 & R L IL %

static def factors(number) {
def factors = (1..round(sgrt(number)+1)).findALl{{number % it == 0})
(factors + factors.collect {number / it}).unique()

}

{5 2-17 fe IS RN T unique) JrikiRiHBRYIZE b A B, BpR 52 2 7 L8 F M (o
16 Bt 4) AREFIR PP KR, mREES - T RBURERES ARG SOE BT

24 | %2i_



LHE, GG 2-18 52 ¥ 2019 Clojure i85 5600,

§l 2-18 Clojure 5 pMY (classify ) s¥CH AR TobE 00 TLITRIEE 1 1

(defn classify [num]

(let [factors (-=»> (range 1 (inc num)) ; O
(filter #(zero? (rem num %)))) ; 8
sum (reduce + factors) ; ©
aliquot-sum (- sum num)] 4}

(cond ; ©

(= aliquot-sum num) :perfect
(> aliquot-sum num) :abundant
(< aliquot-sum num) :deficient)))

Q 75k TWIEIE .

@ e L 25 2 B v

© {iL#) (reduce) ILAILIETFERET sum,
O iR ALEA,

O BRFEIE S RAERICET (B,

AR IR AR A A BT A 1T, DB 4 F S ef BOE SOk T LA B - AN {EL 1S g Y
Y| e, ix sk 2-18 WIF{HH. Clojure ) (let [1) BeuiF Gl — R 7I1EH TR TN
M. BB IFTAYE DB s, At FiEd M 1 # BB (range 1 (inc
num) ),  Hord A5 5 5 K (ne num) S [R] A Clojure (19 [X 0] %2 3 A~ 646 45 G #i. 48 &
(Filter ) Kk AT EMESITHE, BB, Bl B 4% 1 Clojure i 2] i 45 Hi 4
15 i% AL (Filter #(zero? (rem num %)) (range 1 (inc num))), ASiEBRESRHES A& AfilX
] AR, 0 2 LR AR A B 35 0 AR (R HF — 80 25 A 2%, Clojure ] thread-last %
(HO{5] 2-18 vp HHBLIY ->> 32 BEF) aTLARGR RN 1MOX Fem o - iR, R T &8 2 )n,
kA2 A sum F11 aliquot-sum FIREIE . eR &L 4% D LIk & HIET aliquot-sum jil e Mp
WP, FREARRE KT (CAE SRS . aTLAYTERCE KD .

S - R AR, map,

2.3.3 HB/MLY

TR A ERN A B AR 2, ofo FLAE JLRRRE T I8 S S B & A7 R < B
foldLeft il reduce #fi /& catamorphism iX F R 18 110 45 G W& L PR 2 H 290 1) e dd 20 Lol 11
Wik, catamorphism JEAH5E “ITA" (fold) HEAMIAE .,




reduce FiI fold 2 EFEIhHE L RECE O, (HARSE H AR RIS FE 1E S A b %1, Mo& D
JH—/~ 8 #2¥ (accumulator) ¥ “WHE" A, reduce sR¥l—RE(E T 20 R BURIE
— ARG e, i Fold AR 4RIk BBV L2 1, bR B AE BRI Oy i wT LA
HAEMIRIF, XSS ITEF IR ey & b (4n foldLeft F1 foldRight), X 4
L] —Fhig1E, A SMERES.

F%A1{E Functional Java A3~ B (28 DLIHIE FoldLeft() pR%E. FRIE “fold left” M5 SLA .

H—4 RSB R & RN EcEMBR AT (uEEHEH o8
G )

BE LD HAFIREER, kR REOIUERNA I fis RE &,

XA BRA RN AR AR #E . 0 A, I BAY AT E, RiHAY
SRR PN LS TACE, BhikfE Bl TR, BERIPIEOcER2TNC.

Functional Java eI 58 5 8 309+ Bifn 7 — 4~ aliquotSum() J5ik, BAFHIE A 2
2RI, Anfil 2-19 Bk,

5l 2-19 Functional Java $R4LRY foldLeft() Ak

public int aliquotSum(List<Integer> factors) {
return factors.foldLeft(fj.function.Integers.add, 0) - factors.last();
}

il 2-19 W RA KK —1T, FREZTFAE LW AR ERKEE, 255
aliquotSum 25 e, (il (4T B4RV AT BEAR H &4 — AN B RS S — ki, &
Pl &5 A NP1 R B RIS AR — . AP & N B ik &5 A 9 oc &,
B EETGE, BcE N E RN R, REEE-ER. E2-3 RIrE&i
TR ER,

sl |3}
w] [
19

2-3: HBRIE

26 | B2E



T i e e, (i 2-19 JCiR ] foldLeft() ifbiE foldRight () ARHFI 3 MIFEAVEE R,
HALEaTY (BARRCEMBREEN ) ARERLTEIRIRIUT , JXM foldRight() EE 23k B,
fralid BOXIE S8, A &G ISR RIE . Bas 37 & TR I R g7
%%, A &NA T,

{5 2-13 B {6 A | Functional Java #2{ifunZna 5., B0 —tem i M B# s B Es are,
(EHEAREARE], nlE )y -Fol 1 WEBRAE R, 1Z/ELME? AR 2-20 LR,

Bl 2-20  HH FAEERI & EAT foldLeft()

static public int addOnlyOddNumbersIn{List<Integer> numbers) {
return numbers.foldLeft(new F2<Integer, Integer, Integer>() {
public Integer f(Integer i1, Integer i2) {
return (!(i2 % 2 == 0)) ? i1 + 12 : i1;
}
3, 9);

Functional Java HEZ2 4 Java 8 DA R AAY IDK fiiskil, P AS 15 A O i vk bz HH 88
DA NVRIE 2Nk IRBIE 0, MY F2 8 Ear B in &R B RMES, JAH

COE T Ak, BB S8 GRS IR - EAAAE) FLR BHEEL
Integer 27

£y (reduce) ¥EAE Groovy ke F %o 2 L % anfdl 2-21 B,

f) 2-21 Groovy ki) reduce() (AL{E inject())
static def sumFactors(number) {
factors(number).inject(®, {i, j -> 1 + j})
}
Groovy [1J inject 75k 517 2-18 rh ALY reduce R A BEHIRIME £, B - 2BEE W
BIE, B ASREE MR, R MERRE, FR RS A RERNRS S
(L, 3— 1%k,

Fold s, reduce #f # 76T M— A & Ak B— ORI GEABEMILA 28
(O LR

TR S o hEe— LB AR BRG] reduce 4 fold,

EEE B R ARG -, TR MEE R A A A, (PR ER, 4GiH
EHMIRS (LR HREGUES) KEFRNHernx e R runt s, LAy R & R4
R {E, T e/e{di ] Ruby on Rails 220955 H it E3X LS. Ruby iF 35 HEA




i HR A ELRI collect(), map(), inject() “H4IZetid\ ik, PUEENIEMRR HM 2
PEA NG, D 7 T HA AT XA RIS, PR & A A Gl e=f ],

T RBC R, SR R E A AR, Bk (SR BT A S PR T
Ziiy BB TR BT e s, R fERR 2 ke . R RGRSR P A 2
AR, S RINZICR LIS (R 7y il ik b sf 80 E A . B H E
VAZEE B R B E 6104 EEMRIL TR, WINATFEEREKLEAR "AimaEi 2"
FAAERT A 5 i Z IR 28 FLRUN, 5X — BRI 2 L A Rl

2.4 HREBIEINXH A0

{8 A el RO B T ST G RIFRAE, J-A ) el UATE S5 Fhif & FARE ol BEM LK 2 AR 2
BRI S H R AP S - P AR TE A MR, 5T PRk A o R I e B AR R 1

NN 27 ARk R BT SR & i I CAE Ac"rﬁshtrt»mdiﬁ ihij D
AT S W S0 Ol T AR 2 (AR 2k 24 %0, 9 WU 45 a0 AR 1R] ef B
sl 4,

241 ffik

i 7 ERCRSCR L GRS LA sR S0 NI B AR E T 154, IR [l gl i3 2 o)
T ARIER e EALRM — 4 5, GfEEE S AR (find) pREN XL RIREY), ARk
IR MR AT — AT O &I,

1. Scala

Scala £ ik MHWF‘?B;& WO . S i st RO PRI Bkt AR f TR, [
Aol e Gl — e slde, SR P filter () sRBL, JRIEMLER R BN RIDHL

1 Bk Z ok T w3 BEBRI T

val numbers = List.range(1, 11)
numbers filter (x => x % 3 == 0)
// List(3, 6, 9)

FILIH Scala 1B A28 (implicit parameter) $pPE el ULLE B 70 75 5 1875

numbers filter (_ % 3 == 0)
// List(3, 6, 9)

95 R SIL IR, SR BT Scala UV T RIZRTY 5ok B 2 8. RN S iLMI T4
Rat —FEH,

R 2 R B ) AR 7 Al JC0 Filter O oJ LU ARSI A, i 5116
JCE AR ES L fitter () BRI 3 AT BERI B il .

28 | ¥a2E




val words = List("the", "quick", "brown", "fox", "jumped",
"over", "the", "lazy", "dog")

words filter (_.length == 3)

/f List{the, fox, the, dog)

Scala M5 Rl k2 AR partition() A%, MR 4% G0 b 15085 A A0 PN 2 1 4 i WA 9
AMES, IS AR AE, Wit il I P 4k A 0 AR & MRS R s, il
M5 - UARE & ik 3 B85 Abndfi, F partition() eREACEFHI 250 0k T M4«

numbers partition (_ % 3 == 0)
// (List(3, 6, 9),List(1, 2, 4, 5, 7, 8, 18))

filter() R EGR I A VCECC M, i Find() SLR ol 55 -4~ PLER TG .

numbers find (_ % 3 == 0)
/! Some(3)

i, findQ) JEAS LA ICACTRIE Ak Inl {, i &k Option %eff | -~ Ei{u%k, Option fpy
A Al HEMIIL(E : Some sl & None, Scala th{% 511 e B Uil S —#¢. H option K 1f 2% - Rp
sE B, DARE G FE A R i I*'jfi Ml null, FLIEAYIR ME 6L 98 (5 Some() Il 2,
A - numbers find (_ % 3 == 0) i, XAk 3. MPEEAIRMNEASGFE, MLRE
(5 4 None [ .

numbers find (_ < @)
/! None

A IFHES 5 SEAREE ALE L Option PAR AL IHTE AL K,
Scala i A7 #7 FAbBE I & Vel B, R — D18 AR & K g T £ KXW,
takewhile() RN A L EBIF AR, - FLIREISS - DAL S0 K-

List(1, 2, 3, -4, 5, 6, 7, 8, 9, 10) takeWhile (_ > 0)
/1 List(1, 2, 3)

dropWhile() pfi £l MBS (5 ShiaFae, - L5 il 2 ey S0 4, AR S — 4 A EPCRe s .

words dropWhile (_ startsWith "t")
// List(quick, brown, fox, jumped, over, the, lazy, dog)

2. Groovy

Groovy fe A el (E - Rlea BCia 5, e MR 2@ BORMEAL SUER & Lt fidy
A MIA LS SR, G dodi B eR #0008 S0 B E filter) AYER K. A MFAY AL
Groovy 1V findALL() Jji%:

(1..10).findAll {it % 3 == 0}
/1l [3, 6, 9]
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KA T LR Scala WUTHE RS R, G TAAMRE, WiETHS,

def words = ["the", "quick"”, "brown", "fox", "“jumped",
IIOV‘EF", IItheli’ II'LazyII’ lldogll]

words.findAll {it.length() == 3}

/! [The, fox, the, dog]

Groovy HLf1 i partition() AFRfYEf%L, MAE split():

(1..10).split {it % 3}
J!f’ [ [1-’ 2] 4’ 5! T’ 8, 10]' [3! 6’ 9] ]

split() JjihB0R M {E & — A~ ik BB, 20T Scala I partition() b #2iR o] ik £
p#,

Groovy Y find() kiR [o] 42 4 ch ) 55— A PU AL TG .

(1..10).find {it % 3 == @}
113

M4 find() 4% A B PC GBI 5, Groovy % A1 K H Scala Bh /%S (I, 1 & 4% 18 Java
i 21 BRI ] null,

(1..10).find {it < 0}
[ null

Groovy 47 takeWhile() 1 dropWhile() Jiik, Hi& SN Scala RIMRAZE A £ .

[1, 2, 3, -4, 5, 6, 7, 8, 9, 10].takeWhile {it > 0}
/f 11, 2, 3]

words.dropWhile {it.startsWith("t")}
// [quick, brown, fox, jumped, over, the, lazy, dog]

i1 Scala [I5]-f ¢, Groovy [t dropwhile() L {f: A —Fder sk it e A (I, B 5 9F
RN ERRRKATE, ez, wiFERIR RS R AR
def moreWords = ["the", "two", "ton"] + words

moreWords.dropWhile {it.startsWith{"t"}}
!/ [quick, brown, fox, jumped, over, the, lazy, dog]

3. Clojure

Clojure Hl FH290E AV ECR 25 A, i HIA A Clojure i 519 2 &R REHIE, XLk
R BOE AP ETZ A e . R Z W00 T Clojure W & & FE A& E i RiG A 4E & F
g1, Clojure {Ein # LT REABAGRENIES, X -Gl UAME (filter ) H¥U #7HL
Fitik:
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(def numbers (range 1 11))
(filter (fn [x] (= @ (rem x 3))) numbers)
; (369)

Clojure F1 59 PIRNIE &5 -4, TEOE T EFRERE &2 e B R 518k

(filter #(zero? (rem % 3)) numbers)
; (369)

Clojure [1J R iR 5 SMARIE S 4, G F&FRTY, SETFIFH.

(def words ["the" "guick" "brown" "fox" "jumped" "over" "the" "lazy" "dog"])
(filter #(= 3 (count %)) words)
; (the fox the dog)

Clojure #; (filter ) V(i Bl {f 2 i Seq, Seq $%114: Clojure Hl T-#or 41| RIE A1)
Bl g, - 2RSS KM g — 4 Seq,

2.4.2 @5t

B R TELE T AT R BGIE S by BN AR e i pe At AR R BT — A Y
BB -G, BEMESTNE T cERREANRE G, S —1TESEAD
BEEHE, SERPES RS EREAMESHE GX — 4506 T iFxsE), REoEN
T T,

1. Scala
Scala B map() PA%CEEZ S TCRDR 1 24 228 0% B B S IV B A

List(1, 2, 3, 4, S) map (_ + 1)
ff List(2, 3, 4, 5, 6)

map() EABOE M F&FOTHERMIE S, AL EREMEGICHEA —Eil2 F R KR,
Fan T ap AR ] A~ T SR A p S LA R IEHL TR

words map (_.length)
[/ List(3, 5, 5, 3, 6, 4, 3, 4, 3)

fok £ A AE R B PR LS 5 s LRI DS S, DR %08 5 0 b L 2 AT BRI 2119
R R, RS EERR A T (Rauening) . T AIF] 13— A4Sk B/ 571 R AT I
e

List(List(1, 2, 3), List(4, 5, 6), List(7, 8, 9)) flatMap (_.tolist)
// List(1, 2, 3, 4, 5,6, 7, 8, 9)

P SR 3] A 2o TR BARES K, SRR PTf C R A ISR, flatMap() B EGE
ATLARIE ~SE{EE S BROC TR ARk EERE Gl 1 TLMHE F TR Rl — &
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Gl A2l FHF
words flatMap (_.tolist)
j! LiSt(tl h’ e, g, u, i’ C, kJ b: r, ¢, w, n, f; O, X, ..
2. Groovy
B AR Groovy B 55 WL 225 1 collect() phll, Horpay e A UL — A~ {RS R A
28, ol Z BT B A I RE I
(1..5).collect {it += 1}
// [2, 3, 4, 5, 6]
Groovy F1 75 SRS & FE, BEOE 7R R B e IR S s L. BT L KT
P2k (bRl
LU

Eh

it A SE AT Y (kR A true o false (%), collect() Jik:alLLIHIEAT
A L. SRR PR R A2 B R AN B )

L

def words = ["the", "quick", "brown", "fox", "jumped",
HOV'E.‘I"", "the", "lazy", "dﬂg"]

words.collect {it.length()}

/f [3, 5,5, 3,6, 4,3, 4, 3]

Groovy A7 —4 %M T- flatMap(), MAIHPRI EL5 8005, IE flatten():

[ [1, 2, 3], [4, 5, 6], [7, 8, 9] ].flatten()
// [1, 2, 3, 4, 5,6, 7, 8, 9]

flatten() JikmIFEE M T —SE AN S, I TT.

(words.collect {it.toList()}).flatten()
/f [ty h, e, q,u, 1, ¢, k, b, r, 0, w,n, f, 0, x, 3, ...

3. Clojure
Clojure 7 (map ) %L, HZHA -TEbre (RFESFMsRFEN) 184

(map inc numbers)
; (2345678910 11)

(map ) MU — RIS EEN RS EAR, Lt Amie, EAREATLL, NEE
B G EAN . bt 2 8Ef T S0y tne, 1 AY S RY KR4 1 HR o BEAS SRR
TR, b T R B

(map #(count %) words)
; (355364343)

Clojure 1) (flatten ) H¥ %l T Groovy:
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(flatten [[1 2 3] [4 5 6] [7 8 9]])
;(1L234567829)

243 B /LY
=R HER e 28 S e %, i B AR Z 0 &8 £ E 5,

1. Scala

Scala 19 & Fidhr 48 EBCAH E& ]‘t'f‘""IR&‘J"EI&E"FEE%tLLﬂiﬁﬁ‘é”"ﬁ’il‘*ﬁiﬂ’Jf%?t
ifr i M9y 5 E A0 A K WY Groovy Fil Clojure 18 25 b HREA AAETE. (L2088 1 5 1 ok 5 ik
s T

List.range(1, 10) reduceLeft((a, b) == a + b)
/! 45

{4 reduce() MERBEHGE T -BAILZ M2, HOCGRE G-, sbar@EE A B i
FE™ 45 7 —HE, FIH Scala 4 i 15 08 4¢ nTULLE R BOE SO% 1R i — 28

List.range(1l, 10).reduceleft(@)(_ + _)
/] 45

reduceleft() W fBE B A A LR L BTWA A, A TInkXERa TR, #8IF
BRI R PRI EE B, (A3 TR XA R, iz RUF AR RE R, andikdk
MRz R T 51, ATLAMH] reduceRight().

List.range(1, 10) reduceRight(_ - _)
/] 8 -9=-1

I 7- (1) =8

// 6 -8=-2

15+ (G2)=7

/[ 4-7=-3

/13 -(3)=6

//2-6=-4

/1 1-(4)=5

// result: 5

X HATIE AL AT AR E L aTHEAS K FL M. reduceRight() I FLAY Ak iE RAY T ),
A ES R, Kk, SEkitiis - 9, HRMEERIELD F A2 ]S YR8
T, '

T P b e o iZ 0 % “reduce™ XFERI & B kcdhde, B8 oh B am P ) — b S gl
{E., FHEAIE B 1 reduceLeft() JeiH 4 & v i [ i ia]

words.reduceLeft((a, b) => if (a.length > b.length) a else b)
/] Jjumped
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(LRI Fd &R (EIhRE EAR(EC I, Kb mfbZ A e ihitid, mmeE e
Mg B, BE b LW A, #21 Scala ()% X, reduceleft[B >: A](op: (B,
A) => B): BANkE ARG ERIENE A28, ENHDRES B IaCa R &
MR WA NISE A Ca, Au MR, M2, Hik% 4 foldleft[B](z: B)
(op: (B, A) => B): B ghsRyZ(L— ML E R A a Bt AR £, XA 5 SME R (E
[ral e}t 5 ke 5302 (0] (AL #9280 T LA AS ] T 2T R 267,

T {5 - W foldLeft() st -~ E &K Fn.

List.range(1, 10).foldLeft(0){_ + _)
// 45

Scala iE 5 K HHa 7 Tdk, foldLeft £ foldRight 1B 14ra MM &8k, o Mla %
FE RIS /2 0\, T bR R (1 aT UL 4 o oy Jel 2.

(0 /: List.range(1, 18)) (_ + _)

[/ 45
RO, nREUFRE AN FEN REEE R (RN sk fifis®, SRR L), 3K
fiTalCA K foldRight() sh %, HualULH :\ iz FlF:

(List.range(1, 10) :\ 0) (_ - _)

/5
2. Groovy
Groovy #it it 1 W ASHAS 1) inject() A 52 AL 2981, 43 WA - Scala 4% % [w] 25 75 i vh
f") reduce() fil foldLeft(), M AWM inject() MIFIHEA WAL, il {11
inject() Jipok A AR ioT k.

(1..10).inject {a, b -> a + b}
// 55

s, Al LA P47 40 A6 (AL OO Rl A «

(1..10).inject(0, {a, b -> a + b})
// 55

Groovy [ s B34 L A3 4N Scala Fi1 Clojure %, X — A artE, BEEE Groovy ML
&R 2GRS, AR R EGUaREERE 1.

3. Clojure

Clojure YA A (7 sk ot — FPref BON SR E S . IrLAVE S 2 4 (reduce ), (reduce ) Rl
fi R AR 2 8, I E LS 3 T Scala i) reduce() F1 foldLeft() # it
i, (reduce ) PRELIZREAT LM T, KINFCERAR T, CEREA T REHT R B
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- s

(reduce + (range 1 11))

; 55
Clojure {£ '£RY Reducers & (http://clojure.org/reducers) B2 T £ 5L EMH XM
2 Ihik.

#oFEAN (ABK AR MEMER 52 & TE I RRE. BB AR i
AFEARBAINSI, BRESRERME . A RARIRIMER RIS SRR L LWE, ik
BERFEVECANEEESZT, LLIEKE R,







HIE

1&mlb§

Ui, TRt A R 2 20 0 — P A BRI i . 2200 Cov Bt [HIIRHCEE
S ZEMATR, T — a0 AR T LS SR R Ak T sk it 4 5t
FRub ik AE, Ffibil B -LMM@*%M (HBasmg) PR V. B & 68 fffE L
PEwn, FROTRRR gk £ IE B FEEENIE TR TR, P& &8 2000 Ak 1 K% ifi HE R AEFR
IR, MECTICESME T W, sREGRIES IR 2550 anD S i AR A — i
My, BUOESNCLES WL T 12997 K EF ) Foks hivy 2 1Hb 2,

W BB 2 —, RETERSHAIE Bk an i (bt ) mrshibuB 2 4ia i, M
M T At E S R A MR RN, PR AT UL — N T b 2 LA
2., tbanNfr, —BHEAES L;fﬁki’l*ﬂlllrﬁ.‘i’?’ii‘f'ﬁ JU, B 2GS e, R m B s
ae—HEN s L F A B SRS TEAN T WUl tH A, 2R A el b A T A PR B T i
A B R R e A BONIR Sy S RS T LR RO R 1, LRI R E T R
B FEAHN I A B L 2,

3.1 EZILfI TSR %L
Moo e I-_-'i‘-i?:Li‘-"’"*i‘;i’zfi_ib'I‘i"FHiII#KFI’J’i"; AT, JRAIFE(E] 2-3 BLin ., TH map % A RoRk

e Sk, XE R MRS R R AEOE TG R eR Bat AR I TR E RS T
A, U SR SRRl 3%'?%l£‘3£fﬁ'fjﬂ {1 par &1, FRREAELLERMITI L.

LR ICRY IR Tl S, B S HEE, WA 2. U B M2 A X 1 Skl
IOF =5 SN 3 W Rt S N A N O S

37



KRR I AN FIF % & WAL I A A 3TIE, A ZLFRARIC 2 i R A o J: k. (E1R 2 4%
MR, FRMIEH —4~Hh%R, b Stream (e, 70 el RE/m EMEA TR, RE L
S ERIE AR L|H‘;Eﬁ [ Java 8 [ Stream APL, {th{I [{/35R:% S PR Fork/Join FEMIAN TS A TE
SRR AR, MR TSI, AfEAE D B (E R e 7

FILRE SEAR A Bl S R R AGIE L (R fh G i o — B2

B 51 U e (et P B, dFHei A N 2 Adssn feni 2 1ol o o 1r}me_,:uk it
FPLanFt, hh%efame @ EAanan ., DA e SER R A ER E R, =
i Pl A PR 58 8 RERE AR

3.2 #Hg

) & (mmm)iﬁﬁm&KF*Wﬂﬁmdavﬁﬂﬁ AR RV IB B TE R
BiE i T PR IR, BRI L, 9Ebr BAE - BRR TR eh B EFBME%mrmﬁw

Ammmﬁimemﬁm X FheRE (S5i%) s AR A RS BB e — LII
BT TR,

{5 3-1 J& /-3 1, iX Bt Groovy fCRSTEAS T HIALM BIE BN,
5l 3-1  Groovy i& 5 HI .48 1) 475 (3

class Employee {
def name, salary

}

def paidMore(amount) {
return {Employee e -> e.salary > amount}
}

isHighPaid = paidMore(106000)

fol 3-1 B 5Eoa SO 17— A6 L) Employee 5, Kbl A7 M A~ F . G E LT AT amount £
Bty paidMore pi B, HOR I AL /LA Employee (3] 4 2 ¥ A FURS B, s npf, %
KU Employee a] G a] AvE), 3 HLES RN { B2 3 SCRIMITEIT . $2 Tk, JRM125 b (%
AZ B 100 000, JEIL T~ isHighPaid [ & FR, T ALAL(i 100 000 kb 77ix — LWt i # 1t
AR et e 42— A2 T . DU AT 61 T 8wl 18 A AN (RS B R MR IINT o, e2mk T L,
EHPE MBI 1 M brife 2518 f‘lzfﬂ T T3,




fil3-2 $hiTHlE
def Smithers = new Employee(name:"Fred", salary:120000)
def Homer = new Employee(name:"Homer", salary:B0000)
println isHighPaid(Smithers)
println isHighPaid(Homer)
[/ true, false

{5 3-2 G 7B B TR, ARG RN IE T AR Pl brif gk, M ELIEE Rt e, e
S| A W4 S0 S ARG 1 L, B, Ak (Mcsamit). il kil
HMERAACH - E, S AER R, hak&ih, FNaTLLeIHE paidMore
PR %A, 25 E8ba BN (YRS e th B B HD), il 3-3 Fiork.

$13-3 HWES—/HL

isHigherPaid = paidMore(200000)

println isHigherPaid(Smithers)

println isHigherPaid(Homer)

def Burns = new Employee(name:"Monty", salary:1008000)
println isHigherPaid(Burns)

|/ false, false, true

PP 225 0 eR G TE & FE 28 4 U —Fh e b AT AU ML, ISR (3 RRR AT AR 4 RS, an
map() Z R b ef B, Rk Z M @ RN IHAR Java *F- & L, Functional Java Fl| & &4
SAORE T CEEMT AR, (HIEEE KA R SBOX B A BIKA .
BLHIPRATHLRIZE A (A =012

AV A A B G L A ok 2 AL TR 51 3-4.
Bl 3-4 ARKIFE (Groovy 7-f)

def Closure makeCounter() {
def local_variable = @
return { return local_variable += 1} // ©®

}

c1 = makeCounter() /Il &
c1() /Il ®
ci()

c1()

c2 = makeCounter() /@

println "C1 = ${c1()}, C2 = ${c2()}"
J/ output: C1 =4, C2=1 [/ ©

O R PHE AL R, A M

O c1 HLIEHT I AR — A4~ 950,

© M 1 B N VR R, AR IR, AR RS 1.,
@ c2 HL{E4F1] makeCounter () 1) -/~ 2 cfil, S ICMb I A KHX.
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© BN A LS, & (HIAT—f local_variable,

makeCounter() FRECH JEiE A dhas b, WIE iR Hb iy % % local _variable, {%37iR[H]
—AMERT iﬁk%&ﬁiﬁ:%ﬂ’df’tﬁ%ﬁko TE 15 makeCounter () pi KL fYiR 8] 25 B Closure, i /st
Al A, PR T (U 6 5 R ol 3L R E A B, Ak b s Y T
return iy, ST Groovy & ACUF &R, ASiEABFERIIE, fCRD A R kALt
Mg 1.

A T {#{ s makeCounter() ef 8 W%, MG RS AR T MR R A, KA
F =ik, VAR B g FHF] T Groovy R UERIIBLTEAN, st Uik B & A
Joi AR RR — X PG S A S ik (WY I%S K cl.call()), % M, % “kiIHA T
makeCounter (), iR [a1f1) 3 A fCAS B G 25 8 & <2, e/l 8 c1 Fnc2 #RIEMH T —
Ko MIBTTHIES BaTUAR Hok, P fUSHe s IR 4 51HF A H CAY -~y local_variable ¢
B P XA BTk e el E T T A, BRI R R 7E AL
SE XY, (HIVERLH S R TiZ R, MESL e ke, X RRR A (E R B S iRy 4
Sk e IR AR

MBI F 8 S ise, RSB E B OVRAT %S, s A7 SE1E HION — D) 4o Ef i)
FA, anfi 3-4 1) local_variable, “§fRAGHRSE FI#E R BRI, Ef AR5 R
] (T

(@151 3-4 ABRE QI — A PRUCA TS A FPNERE, SEEGREEHENEL, &

5 KE B UL S TR L5 E Mz (R IRUFR, o5 BUAY S 40 3 sl & AN vl B Y
(4nfo 3-1),

{E Java 8 LLRTRRASEY Java i 5, & (EE R s on A L amis 5 0im, 80&
£ HE RT3 3-5 MR RE,

f5i 3-5 Java hitAY makeCounter()

class Counter {
public int varField;

Counter(int var) {
varField = var;
}

public static Counter makeCounter() {
return new Counter(0);

}

public int execute() {
return ++varField;




Counter il a[LAAT HIMY ~2E5 7k (Lhan® slklE #ly. {28000, %), IS ELM. &
MR A TER CHEHARE, MEEX PRI AR ek BEURAEE “IEE T 28 R AR
K7, b2 ORGSR R B O d, W RE (A5 28-2 LR BRI RS %90
XU F S, B A s AR B MEE R, kS S RHE Ze W T S R R 1 AT

A E KW HARE.

|»1IL;i.u_a‘ﬁthf-rJﬁ M fEFER, BN HE R AP BP0l 2 )5, ol DA R 5058 4 e HL
AT, XA RETR 25 & WRREAHE (R . (ol s SR A SRR BT REH AN (B0 X
e F TR, R PAT I (e A of & df . B 2 3T HESR T 1T SOHCPE ) f I R e A
ik m DA% S 1 SRR B E e 7.

4 IS B E R PR, SR R ILIRIRAE . IR A —Fat £ A A
BEOFEE, LEIRIHERASR b T Rl B e fe 254, duak R A B Wi, (R (5 el
Hikg—HE TSR B B (7 F, SRTS (EN A 1] Bt i o0 e AT,

R4 oL, i ERES.

3.3 R {LFNEEAIER 5 HE

#TZ 16 (currying) Feh 536 556 M (partial application) & ik M Beo# YL FH Ok ok i) f
i Stk (BT 20 H:42 Haskell Curry 82 S AIRFZEBOR ) o3& PRI UL A TR 11 H
HPLIE & P RIAIE S L, R EGCIE S E AR, BTELIE RIS o i &1 A e 452
B AR BB B i BRI A B A BRI Y I R B
GE s> BB A “HEBET) . K28R BOIE 5 B L3 UL R 40 b6 X wg Bl
PE, (B9 B &% A B,

3.3.1 EXE¥H#H
AR, FTEIERN S a6 R A - FEM, M EB T LA G- AT 52y Pl i 28 Bdi
1) e 7,

A HR R A 2 S R R O Al - O B MR B 4, EA A I R A i R
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AU B A 2 JE AT R SRR . TR & T AR A 2 /DA SR i, A IR AT
H A A B RO BV AT R B

o3 W R H5 S AT AR A b B8, (12 S BERBAG ARy 228, Afif% (e
A A ER R EOC R, X RMEEME T, RS, bR LR BOETE
FHrh—2e2 8, 20 MaRg, S5 RNR Rl PS8R R0E A mE.

[ BLIE i oy Be PR A0 fE TR MR IR o 28U 2 05, I eTLASER N2 e iR —
e AEH G E T, R BRI IR ES R M B Ah i B R s, miEl oy e
A B 285 B 0 E B R S R B b B A o (B8
H) 8B, Mook F e Bok & — Fix BAOR, SL2 i b Bk 25 b5
T,

REA-{9F-, A% process(x, vy, z) 552 MIHLE 7 5% % B process(x) (y)(z) AU, I
rfr process(x) fll process(x)(y) #f & P KM A E., ME LMY 42K 2k, Ba
process(x) (i A & — 1~ .S B R B, X 1 ME— 19 28 2 % — 1 2 55
Ao iy b A ak e B — Wb T ool B, anf e process(x, y, z) L4k
H—A2%, 4303330 % T 28R $ . process(y, z),

K AP R o R HAR 2 5 o IR b PR, nl A (T b &N e 5 2255 185 3 M )
LS, X BOA A B NARELA SR . Groovy 5Bl b4y e HLsc Bl 7RI HLTE, (H e M
AU ERT A, Scala BEA 520 b FH ek # (pamally dpphed function) , XA & FRHL IR
ER % PartialFunction, A[E(IHE @A A HIRTA A

3.3.2 GroovyRJ1E M
Groovy it curry() KR EL(E, X EOk A Closure 3,
5 3-6  Groovy & & IR H L

def product = { x, y > x *y }

def quadrate = product.curry(4)
def octate = product.curry(8)

println "4x4: ${quadrate.call(4)}"
println "8x5: S${octate(5)}"

© VA curry() SkelflgE —A- B8, KBS 42 Bt ek 8.

O octate() HELL LA E ANZEELL 8,

© quadrate() & EHME T, WTLAMIL Closure 21 call() kA€,
© Groovy 2l 1 - RiE%EA, LALLM ST A -2,

0® OO

42 I- _%; &




{7 3-6 &5 A A 2R ARAD B product, FRATTRIH] Groovy M curry() ik,
{F product (1Y A& ml I 49 H M A B ACAS L, quadrate fil octate, Groovy il i fC % ER
PROE TR BRI F], R0 IBE AT LA S A Fr call() ik, taTLAfEH Groovy {EIE & i ifife
EAIE A, sk i E (RS & R R — X 46 5, 2800 %5 (46 S 1 (anfslp
octate(5) M'5ik).

curry() EIRIX A #5, EAE TR AR E BT M et IS 8 e Bt o . R
AN, T E KB R AR BORL & fT A7, W7k R ik SR 252 350 2 T T Ao el %
WA B BRI eR B, i 3-7 PR,

il

e
B

1 3-7  Groovy 1 5 H i o b -5 RT HELEAY LR
def volume = {h, w, 1 -> h *w * 1}
def area = volume.curry(l)
def lengthPA = volume.curry(l, 1) [1]
def lengthC = volume.curry(1).curry(1) [2]

println "ZEURE A2x3x4i G A, B AS{volume(2, 3, 4)}"
println "Z¥ (il A3xafy [ 05 1, M As{area(3, 4)}"
println "Z¥HLIL A6rek b, [ A 5{lengthPal6)}”
println "ZHHUA A6ILR B, 284 B {1 e Bk 500 % A5 {lengthC(6)}"
O HorheH.
e FHfk,

{5 3-7 th volume fCRGHRMIIE ] RAL B XTI R B, He 5 AT TEE 1 H RS -
A (IR EMISE L), SR 1, AfikiE 5 AR area (1EMEHRK
I BY) . A RN AR LELL volume B il byl TH IR 2R BE I E R PR B, I 2 TE 1R 1 ]
{53 W M A AT ML AR A B i ABRE 72 BAT 95 . LengthPA Jifl ok 15 16 FH 44 il 4 4> 2 R BT 1L oz A
1. lengthCiELEM /M PILIL, WIGHEEFS lengthPA HIRIAYES AL, MRS B VA TR
R, BT RAY Rt s 2 la], (HAnRPRAE — & ef BRI 03 i Al A~ i 2 (ki
WA~ il fb—EZAEMR. RAFE, Groovy $EIX M4~ UIAH XKML A —iK 1.

e B BRI TR A7) 75— EE I R e, RO EARE i 4 5XIE &5 P RE TR I AL A 52 AR TR
HIH bR, X EHiE T Z M e R4l T8 4etlk, L4 (composition), & ek iE
& DRLX BE kG oy B K, X5 i PR FHE e 3 6 5. 1 AT 9 3-8 Y Groovy
i,

1 3-8 Groovy IEEHEBME A
def composite = { f, g, x -> return f(g(x)) }
def thirtyTwoer = composite.curry(quadrate, octate)

println “composition of curried functions yields ${thirtyTwoer(2)}"




(7 3-8 % L T A4 S e, id AR B, SoF WaEmfithin, 20— R uriR
BE SR g, O30 1R G A i thirtyTwoer fCASER, Horpiz H] 14 i
HI 1) 1% 4641 & quadrate Fi] octate Wy 4~ R 8L,

3.3.3 ClojurefyExR

Clojure fi —/~ (partial f a1 a2 ...) sR#$, MEL CRmEl f ey TR RN 2.
‘CAFIR el 225 oy MR B £ nT e TS EGIF TR, 91 3-9 W 17 A9 1,

5 3-9  Clojure i & iy e A H i
(def subtract-from-hundred (partial - 100))

(subtract-from-hundred 10) ; same as (- 100 18)
; 90

(subtract-from-hundred 10 20) ; same as (- 100 10 20)

; 70
{# 3-9 4% subtract-from-hundred eR 0w LA M “-7 @FHTF (Clojure ifi 5 AHia TAF
e BT T4y ), 1 T 564 W A9 22 % 100, Clojure 1§52 e JH o] LA 6 9 28 %
AL L, el CARI(E 2 280 eA % -, 9] 3-9 3 BUZh Y T 19

t |- Clojure A EFRMIE 5, JF L LFF ol B KNS RAE, SU AR Tk
—RpiE SRR, MO S iR I Wb B, A0t Clojure E Reducers FE LA -4~y
HAE M NELATHY (defeurried ...) B, SIRMAER G EENATREOE L, {HE Lisp
SR SRR RiIGM:, § Kk T (defcurried ...) Ml FHIGH A A/ 3R

3.3.4 ScalafJign
Scala ZLHFRIR (LR H . BYNELA 4 B E 3R B trait,

1. REBY
Scala TCVFEAHCE LSS HANE, BHSEARIESH, HIRMHL TELBEHNS
B R T e B, R B A UL A I*'FI’-J%%{?IJ-&%;%E&FI’-JPH&D A K [ Scala 3y
({3 3-10,

%1 3-10 Scala IE SIS R HE

def filter(xs: List[Int], p: Int => Boolean): List[Int] =
if (xs.isEmpty) xs
else if (p(xs.head)) xs.head :: filter(xs.tail, p)
else filter(xs.tail, p)

def modN(n: Int){(x: Int) = ((x % n) == 0)




val nums = List(1, 2, 3, 4, 5, 6, 7, 8)
println(filter(nums, modN(2)))
println(filter(nums, modN(3)))

{51 3-10 H 1y Filter() pf &R VPRI T (% ARG L (k. L 25 modNC) bR B0 S T 4
R, MARI{EL: filter ) NI EMIRIE, MG A T 128, (X modN() fIH (L
gk B, Fel# 8] — 42800 Int 4R 1% 9] Boolean ?;é:‘t'-érr’méza&. IEAFFF & filter() e
Bow SCho 3 A B Bk,

2. BR5r A R &L
Scala WL %7 e B . anfsl 3-11 Pk,

Bl 3-11  Scala 15 & b A B 2 i
def price(product : String) : Double =
product match {
case "apples” => 140
case "oranges" => 223

}

def withTax{cost: Double, state: String) : Double =
state match {
case "NY" => cost * 2
case "FL" => cost * 3

withTax{_: Double, "NY")
locallyTaxed(price("apples”))

val locallyTaxed
val costOfApples

assert(Math.round(costOfApples) == 280)

il 3-11 B ez ST TSGR s 1 price() BB, &3 30E L M UUMHEFIRTIE M A S
BOFSEBLIG O Y withTax() ¥, BUIEIA B IEXA: — R RS R, (Randed 1%, “niiy
A SR L i B e AN B, IR 20k SR withTax() #REEHT AR IS4 2
SR PR RBE o JXBEIRA %Jt"ILMJrHIi&I?ﬁm;}Hﬁlﬂ. B A8 E T Z R e B
A, £2iliXFERYALRE, locallyTaxed() HUEk AT EHHEMESHK T .

3. IREH

Scala %1}t PartialFunction trait At 24 [ % HIAC & 38 S5 v b BV BCRrrE, JCTENY o 209
6w, LA PRAILL, PartialFunction trait A Az o e el B, =20 E TH & 24
i PO SOt -0 40 B s 2 R0 AT L e B

Case 15 1) K15 ER 201y - Fh ik, (90 3-12 1 Scala {CAS P fhfdE ] T case B+, {24 M
2 L F case FEAC AL B0 mateh,
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%l 3-12 A Fil match —i#2 B case
val cities = Map("Atlanta" -> "GA", "New York" -> "New York",
"Chicago" -> "IL", "San Francsico " -» "CA", "Dallas" -> "TX")

cities map { case (k, v) => println(k + " -> " + v) }

{a 3-12 e O HE 7 Bk b oy 5 T I AN R 3 29— A map, SRIG IR I(ESE A LM map() e
o, fos{iamN g R HTEN K, (€ Scala iE 5 W, &4 case iH MM LA S E
ZeR B —FoE L AL AL case, FRATTATLLS HH & i SR £ R BoE L, 1H case
A BN, 5 A 3-13 A9,

]l 3-13 map il collect X Bl
List(1, 3, 5, "seven") map { case i: Int == i + 1 } /) EiLla#|5enk
J// scala.MatchError: seven (of class java.lang.String)

List(1, 3, 5, "seven") collect { case i: Int => i + 1 }
11 SGEsE
assert(List(2, 4, 6) == (List(1, 3, 5, "seven") collect { case i1: Int => 1 + 1 }))

WG] 3-13 aTLLAGH], FeE BRI — A A AR 2R R B A LI case [&
FERE) map BR1E: MeR B e "seven™ T RFH R AR R, ST SSER BT -
A~ MatchError, Al % -47AY collect() B ERERE LI TT5E. At 2 2 X FEfY 22 9112
HIREAAR U2

Case 1545 3 [ 1 3¢ (partial function), T§TEEL AN SR & FRAHUT 105625 e F eR BT .
(s bR B Z ROk P E THUEVERE . PIAnECR R B 1/x (6 x = 0 (IR e L),

fi R B f1E T Bl ZHOR AR 2R AR PFIYIE 1R, 5] 3-13 fERAT collect() R R
fi, B A Int ik, String KRIAMIEEN, FILAFERFE "seven” A7 MR,

FABE wTUL fLf&(E H partialFunction trait 7€ X R, anfdl 3-14 Fr o5,
7l 3-14 1E Scala i& & & XmeR %

val answerUnits = new PartialFunction[Int, Int] {
def apply(d: Int) = 42 / d
def isDefinedAt(d: Int) = d !=0

}

assert(answerUnits.isDefinedAt(42))
assert(! answerUnits.isDefinedAt(0))
assert(answerlUnits(42) == 1)
//answerUnits(0)
//java.lang.ArithmeticException: /[ by zero

{5 3-14 M PartialFunction trait J& 2= 1! answerUnits, Jf sC 50 T M 4 ef %, apply() i
isDefinedAt(), M. apply() e Befn ot HAAMLETE, B -/~ Jik isDefinedAt() JE 5 3 —
A~ PartialFunction (REPE SR, e Ik 7r X HLIk% AR 28OS & A 23029 3 Rk 0.

46 | H3E



T Scala LUFFRAI case fLITER a2 L iheh ., (5] 3-14 119 answerUnits a] LM B 9 hni
NS, ff 3-15 Fras.

i 3-15 answerUnits 1% —Fh 5 ik

def pAnswerUnits: PartialFunction[Int, Int] =
{cased: Int if d |=0=>42 /d}

assert(pAnswerUnits(42) == 1)
//pAnswerUnits(0)
//scala.MatchError: @ (of class java.lang.Integer)

{51 3-15 i JH case FIBH T4 (4 4 4t (W) BRI 2 BB E, Jif it Ras R, MR Sa —
UAE R TERAI S, 5] 3-15 FEBRLL © IR £33 F A £ i 28 5 i MatchError, As[nl T 3-14 1)
ArithmeticException, XA [H A% 3-15 (R T HIA VAL,

(R B A (TG A PR TR 2%, Fe 1oL e B e (o 260 |, G048 any, I5FE
(5] 3-16 ST —A> 34 54 R B,

1 3-16 M Scala i& 5% L — /-3 A B
def inc: PartialFunction[Any, Int] =
{ case i: Int => 1 + 1}

assert(inc(41) == 42)
//inc("Forty-one")
//scala.MatchError: Forty-one (of class java.lang.String)

assert(inc.isDefinedAt(41))
assert(! inc.isDefinedAt("Forty-one"))

assert(List(42) == (List(41, "cat") collect inc))

{5l 3-16 7= S e R B 22 (Rl 2 RUd AL (Any), BRI Rl A 5 20 6 U PR R R
Bl F A1 % R A AR T isDefinedAt() R FIWT ERVIRIETEHE . X & HTLA case fURSER
Ji A ELT PartialFunction trait BB & bz 2 1 isDefinedAt() Jiik. FRAI{EM 3-13 P
WLIY map() Bl collect() MUfrAZESR, aTLAM I e BT 0 1R B MEEE . collect() mﬁ%f-r@
llﬂli}ﬁ)cﬂ‘- &ll ¢ ATl R B DL, 23 U AT isDefinedAt() el Kook % HIIE & o3 2 & FF A L
{E &M LISk Z2EEH T

Scala 1575 Fb 9 fi e& BORED 23 e FH ef 8O3 SO A LB . (BUAThRER L, EfTRA A
E—AERE b, AR AT TR EMIE, FRA15E 2 oT LA — A~ (el BdE T804 HEH

3.3.5 —fRHiR

SEAT G E ORI LB, {Hr BRI 5 e R T AR B9 0 g R SR oA R
S/_'Hﬁo
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RET
FRA I A 27 0 1) 3o 52 44 “'1 SMBI T dikmh s, EdEAaREe (LR ) K
EHIA T &N 1T LA —~ Groovy S5 BUP ] f ik ef ok i W )31, 1A 9] 3-17.

B 3-17  Groovy BT finik eR B Finish 1 ok B
def adder = { x, ¥ -> x + vy}
def incrementer = adder.curry(1)

println "increment 7: ${incrementer(7)}" // 8
A A adder () cA%CTRA:HY T incrementer b %L,

2. Template Method#&=

GoF 5 0 4 HLifii {7 — T Template Method (K J5 %) B 1 HH A AS (6 [ 7 1 i e 42
N2 hh % 05 s, M IS 28R FLOR SR O B — oy LG, nE”S}BMHWﬂ‘i]ftL"M
A EFH ] A T T . 3050 W T e A M A L 2a e AT S, 81 T ACHE (1) 2 s HLk 9c i
F e, H N 5 bR T i R i R G ) e THEE A anth—#i.

Ao S M — A0 i, 45 TSR (RGBT LN BN i ik
FFE At ol B XA i e 25 T E (R E XL

3. REEY
IR IR R T AR B iRk 2 BUE AR A 2RI, AT LLE R UL R ik
HEREZR. #0000, RINERER ACEROE R, GREES 1SS
Hamsi oo, fse il ke LG, RIEATEREHEHXAZH8IA T, Wi
3-18 Fir,

51 3-18 iz FiHE o be B i B e & 2 8UE
(defn db-connect [data-source query params]

o)
(def dbc (partial db-connect "db/some-data-source"))

(dbc "select * from %1" "cust")

{5 3-18 19 dbc bR B 4% 11 AR IRE e A B2 PRAE BBl . SR s A ahile B AF T

] AT G g fteh “EAET HESIIANT, gl AR B AR RS L imw
FRA T UL 7E oA BOU g B mUAEAL, NI TE 77 30 this (B8 A A $, il this
TE (il FH #5700 1 AT [ sk A

3.4 &3

@3, ARRAEIE (TRIAYE L, G LR R ARG O3 Ak LA el £, Bl Ik




LG FrIHFE A MR o A -, fo AR B e fe 6 EHCAHEINIC R . LLEIRAYC
BRACTL . 8 VA PA— RPN A L SEHLRE Rk B0 Ay AR ek kAR, IS A
KA A SRR 75 ik, (R AREE BoOX fOARM S, (it a2/ R UER
RIFATA . IR B0, JRATIR ] R 9k AL e — A~ AN 7 7 T ) 971 3 B B M Ml [ — 4
3, ESHREXFENE G, S H AR YR 5 B,

BRIAERTI®

Groovy K KI8T Java Ye & EIIGE N, Hob b AR 378 11 £ R BONE . Groovy Tk
RS — A, JEATH T AP R e, ARSR RO /et A ] 7 B A H]
DTN

{E C & C iy (846 Java) S0P & F 0L I Ek, )2 HE2 0 W 25 ol 8 nke — 4-1iF
FOIMEA ., XTG5S A a8, 3L 2 RS vb A5 220 ol b 1 9
#5l, 4ty 3-19 19 Groovy fLifTTc,

B 3-19 k& (A —EEHEA) %5 ke kM7IRE L
def numbers = [6, 28, 4, 9, 12, 4, 8, 8, 11, 45, 99, 2]

def iterateList(listOfNums) {
listOfNums.each { n ->
println "${n}"
}

i

printla "k fCACHYH i In"

iterateList(numbers)
Groovy B I T eachWithIndex() &K, kG MRk A %ol 28, EH &
i iR #5IR‘J%" HBEE 3-19 h) iterateList() Akt i AfEMF#0], (AN
SO A A R B g S AR 1, IR 31 R

o 1 2 3 4 5 6 7 8 9 W N

s afafojufefs]afn]s|n]2

3-1: {ER "HBESIEET BIIRVR

SR lﬁ%kﬂﬁ(:\.l....- i, ENTIRAP A R LA LA 4, BT ¥ Groovy HLEF S R
S ENERINA SNSRI ME 1, Wt Gl m e oo (WERE) sl i
WA g (WERE) sxmEioal &mink, wlE 3-2 Bk,
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3-2: IEFIEREIETRILR
HFFAD R BOGERUR AL &, AR A RR 0 ACRESE, 1HEH 3-20,
Bl 3-20 Ll Ak AT R FI 2k

def recurseList(listOfNums) {
if (listOfNums.size == 0) return;
println "${listOfNums.head()}"
recurselList(listOfNums.tail())

1

println "\ni AW i n"

recurselist(numbers)
{#] 3-20 (1) recurseList() Jik i GEAMFFRBEH SR cE. RS, A%
B TEC SR, wTLLRIR T, A c#E, B4 Groovy HEERY head() JiikHLHY
e, TN K, RIS AP M4 T A recurselist() Jiik,

B VR AT AR A2 P Gl 7 A5 - SE [ AT IR ARBRE, PIOX Rk AE 7 R4, (XK
FEAVKI I A UL, i PIHRAE 2 R 42

PN R kAT, AL 1% B % M B A F LRI fRAD A5 L, B ARBR LG, 25 i 45 T i) ik oL
S g, BRI S e FRRITIBEE (PEILEE 5 50), @Bk ~Fhf ks
RS LS, LA 2 M. b TREEX A, BERE A SIEGEN G 1.
foil 3-21 J& /ML i, R 1 -AYIER, LA RO FE &R T YR — A1
i6] (HIR [0 A7 SRR — AR .

il 3-21 A4S AR, Groovy LBl
def filter(list, predicate) {
def new_list = []
list.each {
if (predicate(it)) {

new_list << it
}
}

return new_list
1
modBy2 = { n -> n % 2 == 0}

1 = filter(1..20, modBy2)
println 1

(Bl 3-21 s A L UM Sk Sl DRI A R R HC S, RIR RS

50 | H3E



#EF RN, IEBRE A RN LT, REER R CEMTIE, MR filter() Wik
framt e, FRATH 17— FCAh Bk e Btk 2k 1

A A 25 SO SGBL B 3-21 AT ek B, B T EAEE -, A 3-22.

1 3-22 #BIAGHEATEERS, Groovy JcHL
def filterR(list, pred) {
if (list.size() == 0) return list
if (pred(list.head()))
[] + list.head() + filterR(list.tail(), pred)
else
filterR(list.tail(), pred)
}

println "3 01z AHEE"
println filterR(1..20, {it % 2 == 0})
1111 (2, 4, 6, 8, 10, 12, 14, 16, 18, 28]

{5 3-22 f) Filter () eR B o5 kb A (G AP Ko, 50K P LAy o, WL A 51
&gﬁMMﬁE%HPEWﬁmim QgL R B A . R A (L
AT =425 “117 18 R oG I sk (R ER ml 26 BUE F 6y ), ASSRERARSS 1N kb x4 511 36
AR ImE 2.

f5il 3-21 56 3-22 BB T A REMRE . RS FIRE? EGALRMSEd, &
CIT AR A, IR S AIBIE A0 new_List FIETAE R, IR ST mEET A EEmC
#, ﬁ"ﬁm&%@%ﬁﬁﬁ@%ﬂﬁoﬁﬁﬁﬂgﬁ¢,%%%E%@ﬁ@ﬁ.t%
3 A A B ok i M IR 1 £S5 e, bl i e iR AL, (R ] 3-22 b filter ()
J i e - AR ah RS IR R | B MY | — 2, B Asae b i — B — Lo al, &
Basihin g5 Bt (g shit B3] ke, FRIENENT 74 new_List (UM gtff, 2hid s
SRR TR,

BRI, ARAR AR B TR s T .

{5 3-22 2B EAITE L Tid:, aneHH Scala IPFERY R BGUIE 5 450 BLANEE, S8 ndnfa i1
. KGR 3-23 254 T RTHEIE RS VA SR,

Pl 3-23  #UANAITTE A ¥, Scala SEHL

object CurryTest extends App {

def filter(xs: List[Int], p: Int => Boolean): List[Int] =
if (xs.isEmpty) xs
else if (p(xs.head)) xs.head :: filter(xs.tail, p)

WEFELE | 51




else filter(xs.tail, p)
def dividesBy(n: Int)(x: Int) = ((x % n) ==08) // @

val nums = List(1, 2, 2, 4, 5, 6, 7, 8)
println{filter(nums, dividesBy(2))) // @
println(filter(nums, dividesBy(3)))

}

O i LI e R Rl T LR
@ filter EREA—PWS (nums) Fl—A LR EIREL (ML 2 dividesBy() pA L
LR ER T ).

Scala FIMFEGEIZ R “o0” AF] 7 HES FCHD Al kA 11 0 . G S L RAN S 3 X P R
T TR gk B2 £, ZERIGHTH B HE, (51 3-23 J& Scala 3T H A5 W A el HL1E A9 51
1. Filter() 7 VU (E I 2% p K OfiEk - MEEyIEL, Hdh28p & Ak,
-‘E?’%’Mﬁk@ﬁ;&”ﬁﬁiﬂﬁtlﬁ"lﬂ’l “iffid]" (predicate) rR¥. filter() Lkt &NELEGH

, AN EHERRE &0 S L1E S oe# (xs.head), HIW & A4 R HA
Uﬁk_h139§“?§o

A RSk i TR R (1 ID 2ok R LAGZ S B R B IR0 L TR FB I i e 4 S L BT 7
Foo ANHL R AN I RIS, R R sk AU e A I R A

3 W I 5 () R O sV AN IR e A0 2 0 3, AL V)b iR 1o fe a5 —
DEERR R WIS CARE R T PRI s TN R R ENT, AR
HESG T VI ZBAER P SR, B 20k A2 5| ABRELE 28 Hoepr P AR R IR

EiRRL
| EBEEARA—TFORE, AP AL ERERRDER,. FRRE—RNHENL
X, AR P E S RMAERE, TARAAREFTRLGETHE GBI ARE G4
o] A, 1% Scala, Clojure i 2852 0 & g KW T A6 695 X A Sk iL 5 @ o9 £ R,
FRZLT X AFEMEk—5 77, & AALFBRHEN (tail-call optimization) #5 ik
F A I E AT CARAR 0938 KB R, L i a8 B R H ST ARG — AN IE R eGSR
i Ae T VA AR ZaEH B 30, & I £I9 dedf 69 4% 2 19]

RS HBXET (o Erlang. hup:/erlang.org/) F I T LA £ 35 K 0H A8 )=, Erlang
ARGk ERKELEFoif, MY TFTEFALREGN— AR HURS. TR

A BEATARAC 8, AR L P AR K R R A S B AZ AT AE . SRR BT
FTHEALGHREEHINTHREMSATRKENESD. BAMATEN SRS
MAEGTAE R 4R, MTUMLEATH RSN T EEHEAT 4B PRER. K4
Erlang 4 ALy BrAE . RTRA — LR HEINCEAE AL TENT #HF |
T A AP T, |




Jeiciss A 2 B0 &0 1R SR FL P AR AN R, A 2SN AL ARV AT . 1 O R
J{:ﬁl_ﬂ]., ]"'_l "‘[:;}J.L,U h‘T I } éﬂ“ﬁ J—Lll—! = ’]\i'flfml fIﬁLI;ﬁ' li = ﬂ /T\i\ﬁ-%' FYJ .h"l-ﬁ E’FJ J{fl
e, eAEGSIE SIS IEERAAGAC S A MR R A ) el F i A iR e . —,

3.5 StreamF{EMNLIIT FFEHE

M iy A XAURS A 78 Oy o B A AL AT - AR FE M AF AL . AsttAd i e A E D (EI% RO =R 1Y
[l B |- B el i e o

N ToTLMESE 2 s A vl kSR -l e, I Java 8 ICHLAnfy) 3-24
s, Forp BT - aa it A).

B 3-24 oy a)lk 5 LAY Java 8 SCHL

public String cleanNames(List<String= names) {
if (mames == null) return "";
return names
.stream()
.map(e -> capitalize(e))
filter(n -> n.length() > 1)
.collect(Collectors. joining(","));

}

M5 & ST EEFIRAEIX IR cleanNames () FLIAT IR0 T # PRI F (555 2 BRI
2-4 HiLk), map() FEERARE] 7 filter O AT, F&M a4 AR, Fell 1A REHLRE 254
i A8 0 e AE M B U R T, X B map 5 SRR R P e S L/, wllAsi b DIER, 0
Echn IR 2 e BGNIE S (6145 Java 8 794 Functional Java HEZ2) #P4R{E T Stream Hh%2.
Stream fR £ 4 AT AR S EAEMUL, EARELSME ARSI ANIE, Mm%
(] AL B s R Sk IR H kb, (9 3-24 BB IS4 L names 4y, Bef H 1k
(8 & &£k ) Jt collect(), Ub{ErpinlfAY map() Fil filter() &P/ %% £ 44 (lazy) A4
=, ez R BRI, 9Chr L7 P2 e "R HER™ Zaf, B4R
AR ERS

W FrieE 2 TR ) T R R (R TR A A T R e, 1] 3-24 5 7 F Py 4% M
P MR AR AEINUT,  LEGES: (0 P BRI T, DA Ec (B s B8R, fefEM
Java T4y B & BheR 880 SO, Je 24 R UE G2y Filter () %5 e 5211 lambda B A<
fREEIER], &0 el RE S RO RS B,

VRIS T R AE HAR R e D i, pRacElE F3e 106 T 28 Pl b W, . Jife 8 o e i
AEEYE . RTEREUS, M R R L,

JEMZ 09 4 SEAREEE FHEE AR IEMIM B, Java 8 (1 stream FFPENRCAESS 7 B2 iHiE,
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21

a4
AR RE

TN VFeRE MR, RBLERE WD TR E LR 4. R 2 B B i
U —A~: IS SRS BRI 5 o i KRN O S B Y

iX—E, FMZEFHERECE SRR WEHE: 22 (memoization) Fngk KL (laziness),

41 1212

“memoization” 1X ™l [E U N THEENFA # Donald Michie A3 AT, $RIIEAE eh kL
P ARSI E S TR AABLEL. B e ki, wRBsCatins s nm%ﬂi?'ﬂbif_
Fepk, A REABNEEESY, A SN a A e, (il 42

ICIC AT LA RIMEX BERI S A RIRIRNNA — A AR R, S emrkneds b, H
AN AF R BB £, BRI R B ECRIHEE R 205, SHZ
Hlafed e mae, e REFk. LG Y REOGE SR Z B, g4 T % 5
5 7, TPARIRR FIZEAFAIE . xR ER A7 s SO LA Rk, RFRPLFHFE B
PR R RO % M BRINTGE (RO R ASIR N AR ) LRI R 10 9T i I 2,

A% (pure) BHRECH LG HEE AR, ALeRBOERARIERMEE: EASIH

[T A7 B, Bl e 2 Wb A i B I i, AR S 2l A S B, java.
1ang Math 3 B RTRY J5 i K02 Al R SO A R ] . TR, BATEHREC R FE 12 B

IR FARIEE R AT T, JRITA AT LA O b (Y28 Fr b A 25 5
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411 £71F

SEAF AR E WY —Fhasak (Gt Rl fa g asig s k), fEax— W, Fllgkom
B 0 2 by R R AR M s, — RSN EBER AT, BRI, AR )S TRAN WA £
EMI R ARl J X, Rl T TR R AR, 5% FhiE R Mide oL,

1. AERANEF

E—Z R T T 7 E 8oy KB Y B EAR £ &, HE e s m Tk
Classifier A fat, Ff1arCA R - Fpa R G, ikl — A 8Borie LA 2 G ik
HRR ik, wRIR A .

if (Classifier.isPerfect(n)) print "!"
else if (Classifier.isAbundant(n)) print "+"
else if (Classifier.isDeficient(n)) print "-"

PR nr B, MO MB MR Ao Kk, BRILRESS T IR LB, X Rl
B X AL AN EA: EFRNERY, BaE -T8%rF, BRI
sumOfFactors() Jy ikt Tk, IR S BL 75 S A4 85 B R Bl i T8,

2. B KMLER

FEFIHT CUA 1 A e A 4 mﬂMﬂ%mm&z~ R A ELA RO TR A s e, BTEA
FKMABDENE TR ik, BEXENER, ROE T T it Rss RELF,
anfsl 4-1 FroR.

Bl 4-1  RAFRFNEER
class ClassifierCachedSum {
private sumCache = [:]

def sumOfFactors(number) {
if (! sumCache.containsKey(number)) {
sumCache[number] = factorsOf{number).sum()
}

return sumCache[number]

}
[ Ha R g

{5 4-1 B4 hn 7 - EEEAI LY sunCache, {£ sumOfFactors() Aikivh, F&(TH %
BAEHEANSEE GO RABA A MRS R, ARG EHER R, WA IT S 5t
YIS, FEfER 2 i etk fngl B AZEAE.

X BEARADLE R & A, RS KT CANEWI A (i, SLEAE &4 () 1A M (3] 4-2 k&K
el W R T AE T



Bl 4-2 (AR MR
def static final TEST_NUMBER_MAX = 5000

@Test
void mashup() {
println "Test for range 1-S${TEST_NUMBER_MAX]}"
print "&fkft:"
start = System.currentTimeMillis()
(1..TEST_NUMBER_MAX).each {n ->
if (Classifier.isPerfect(n)) print "!'
else if (Classifier.isAbundant(n)) print '+'
else if (Classifier.isDeficient(n)) print '-'
}
println "\n\t ${System. currentTimeMillis() - start} ms"
print "A{k{b(H _ddE1T)
start = System. currentTlmeMLllis()
(1..TEST_NUMBER_MAX).each {n ->
if (Classifier.isPerfect(n)) print '!'
else if (Classifier.isAbundant(n)) print "+’
else if {Classifier.isDeficient(n)) print '-'

println "\n\t ${System.currentTimeMillis() - start} ms"
il 4-2 W ia T a5 R 4-1 P, BARIEW T2 n0Rck .
=4-1: BUBESEEM1F1000890IK EFE

&S R ( BrrE/hEF )
AL 577 ms
RULfE G dozdr) 280 ms
AT Rah i 600 ms
FEARFE R O _Z00siT) 50 ms

i PR RS . R UUERIRRA B dOa 1T RERE 577 2R, ML 2T, ZE(fPhA i ikis 1{%
B 600 €80, MEMZRNARE, HaTLLRHE SRR TEEY -2 LR, 7E5
BT, AU TERR ASRER o L3 T 280 280, MWkia TV ) 22 S o[ L) 85 ]"ii'ﬂﬂ“f(
IR R MR . LR AFRRAS W58 aoa dr 2 BUH R R PR B4R T, (URER 50 -2 FD,
RS —oas i, Bra i Ral RIS Y 1, PrUAS 7 AT ety M Al 2 3%
{(WRE: 18- &I [1OFE 91 -t =Y 1 0111 7 €1 5t -2 EA 1O F =311 % RS T 1= BN (O PR S T4 S O [P
WK ARTRIE , IX PG LR shantd AI070A . I 28 iR REER, A4 1y
CEf T,

SR AT RFNGS R SR, (i T 260y, ClassifierCachedSum A5 L) p4liki ih &
Jiikdk. FPMgEAskt IR TRE, i ST 2E N I 580 A o] LU A0,
FARE ™A T SRR, T LA %k Singleton X0l e — 50 5r oM, {HIX FEAi
KBkt TR, RS — S ERME R, T REIRITE Qe EE, Ihk A
FEAT PRPs e E fftE (Lbdnfic—2e g e ilih ), SR47 ol LR S PERE, BB EA I, =it
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7 ARSI A R AR gt

3. B#F—IAR
BESR LR £ R nEk B KA i T RS PERE, AN BRI A wT RELH DAY o i) 25 R #2172
AKWE? (5] 4-3 Sk Tax Mk

Bl4-3 SEFFAMHRER

class ClassifierCached {
private sumCache = [:], factorCache = [:]

def sumOfFactors(number) {
if (! sumCache.containsKey(number))
sumCache[number] = factorsOf(number}.sum()

sumCache[ number]

}

def isFactor(number, potential) {
number % potential == 0;

}

def factorsOf(number) {
if (! factorCache.containsKey(number))
factorCache[number] = (1..number).findAll {isFactor(number, it)}}
factorCache[number]

}

def isPerfect(number) {
sumOfFactors(number) == 2 * number

}

def isAbundant(number) {
sumOfFactors(number) = 2 * number

}
def isDeficient(number) {
sumOfFactors(number) < 2 * number
}
}
{51 4-3 fty ClassifierCached 2B TERAFLLZY BT BES B, B8 AF g B2 %e. M
REMRAL ML RS Ak 4-2 Fior.

=4-2: RUETEEM 1E100089 KB R

R H£8 (M)
# it 577 ms

L B _duzfr) 280 ms

AR s R 600 ms

AT RS R (G asiT) 50 ms

R AT 411 ms

ST (8 Zikistfr) 38 ms
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LR AT A2 B EE BB A (1 0 b i il ) 0 L0 52 52 4 AN WIS 2R L A Bk ) i iRisfTHE
W 411 R, SEAAHAEERME OsiTERT rE M 38 £8, REMEIILS, 1
IERFP SR A T ORBUBE B . 4 A M ) BUE S S F 8000 4~ v, th Bk
BHE T EAHTEESE R

java.lang.OutOfMemoryError: Java heap space

at java.util.ArraylList.<init>(ArrayList.java:112)

N 7% 9.k [{0F7 < 7 S REREER
i JLEMNA S VR, TUoiEm S R AE TR IF R & AN (R R ARSI IERPE, EErvihfr
RSt Z BN, il A AT RAsE XA RN RS h g, FAEAN
(LI EE, DERSEEN -UINRE, HFERZBIESCRA T REUMHEREN I
%, (AlAncAC B .

41.2 3N 2tz

bR B P B T RO ) SO Wl A i R 2%, R DBt AEia f it L T % Rl FRTBL .
e AR Frhi R, e amBRIE SIS AR, A s b ER £ 5 S BT ef BOR
. $AiGi, ICICRRPES A AR AL S fE O] 4-1 Fnfl 4-3 HAYARLEM (LAY, R%
BLACEE SR iC s, Job kA Groovy.

Groovy ifi 5 1CC — 1~ BB ik . P EICICHT R BOE SO 6L, SR T i L3k 7
memoize() Jjikideskid ~ ek ®e, LUIGIRATUEATX AN el B e, JCE5 Bk 25 w2k A7
I AR X, s TRTIER CTCeR BT Bk BRI GO R BoA B
midEed Bas R, 9 3 EiIHEMPRIL RIS T FhoC e Bdkik. Groovy JEICCHFPENETE
‘R Closure e LT, JCAhif & &4 &AL A

My 1 ik sumOfFactors() fHEI{R %) 4-1 ASFERVLEfrfiE 1, FRNTICHL T sumOfFactors() 75 ik,
W& 4-4,

Bl 4-4 icfCRFnES R

package com.nealford.ft.memoization

class ClassifierMemoizedSum {
def static isFactor(number, potential) {
number % potential == 0;

}

def static factorsOf(number) {
(1..number).findAll { 1 -> isFactor(number, i) }

}
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def static sumFactors = { number ->
factorsOf {number).inject(®, {i, j -> 1 + j})
1

def static sumOfFactors = sumFactors.memoize()

def static isPerfect(number) {
sumDfF actors(number) == 2 * number

}

def static isAbundant{number) {
sumOfFactors(number) > 2 * number

}

def static isDeficient(number) {
sumOf Factors(number) < 2 * number

}
}

{5 4-4 FMBACI B MIbs L (TEEF = ¥ SiE) K9Pl sunFactors() Jiik, fikA Yy
EoF A, BAVE AT UL A AEMB AN 5 AR EI IR . b 1L sumFactors(), FEATTA TN
HI T memoize() J5ik, Fd4%i0% [0l 118 cf e fiy % % sumOfFactors,

AIEACAC T 5y e B A TR, 13 3 4n 4-3 FonimyBdi .,
T4-3: RETEEM1R100089MHSR

REZ SR ( QFE/hET )
AArAL 577 ms

Al (% iz 280 ms

7m0 S NEGE 600 ms

SRAFRFES K (G “ikizdr) 50 ms

L HERAT 411 ms

R AE G ikoafT) 38 ms

Saricie 228 ms

Eharicte (3 _Zkisfr) 60 ms

IO AR IR FE (3 s T 51 T BRI ER TE, 22 b 8 | T Lo S 2o
FOR, AR S A, (OGRS C R TR (48 sumFactor s() 115 SO e B0k
fCibbe . LAY I 7 510 fCAS e i 102 9 {0 5 1 sumOfFactors() ),
(ETF LB mRR AR, Jefl 250 28 7 P A7 el e vl o IRV THRLES R, (RoU ke, FR(THb
WAL B AR B ik, M 4-5 21040 1T A PLFSRES Moo A, LMK Badie dn 2¢ 4-4 s,
Bl 4-5 icfCRR A LHREE R

package com.nealford.ft.memoization

class ClassifierMemoized {
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def static dividesBy = { number, potential -»>
number % potential == @
}

def static isFactor = dividesBy.memoize()

def static factorsOf (number) {
(1..number).findAll { 1 -» isFactor.call{number, i) }
);

def static sumFactors = { number -=
factorsOf (number).inject(®, {i, j -> 1 + j})
1

def static sumOfFactors = sumFactors.memoize()

def static isPerfect(number) {
sumOfFactors{number) == 2 * number

}

def static isAbundant(number) {
sumOfFactors({number) > 2 * number

}

def static isDeficient(number) {
sumOfFactors(number) < 2 * number
}
}

FT4-4: BUESEEM1E100089MIKER

8. S SR ( BFEEF)
el 577 ms
Aife O —disgir) 280 ms
SR AT A FnEEH 600 ms
SRAF ISR YL (38 kigfT) | SOms
MR AT 411 ms
ERMEAE (5 ikiadT) 38 ms
fharicte 228 ms
fharictl (8 iazir) 60 ms
AEicte 956 ms
et O “dazsfr) 19 ms

§° KICACTEIE Fi 73 - Gs T, (RIS E0S 1T B T A ety {HIX
SUR Blin SR 8 . BT i B A, PR RE W18 (5] 4-3 fry i A VIR A RUAS AN HE 2
BT Hr. 09 By Sl &k 2 8000 (iRt s, stilEL 7 RGFEA R, dr 4 MR A S
IEFRRERE, A AR, TR TR IR 2 E G AR
ABfE 2 - AR T A, Aibe 2 T, il id 10 75 S B 9] 4-5 % iRk R o
Fe, U R R B ik Bt s, 150G Y ICTCRRAS aT ASREA R 10 000 2 1 34
A, MAES AR W% 4-5,
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=4-5: BUESSEAM1EI10 00089 ISR

KR4 HR (T )
ALl 41 909 ms

FLf (8 ikdhiT) 22 398 ms

Bt £ 1000 4~ £ 45 55 685 ms

It % 1000 858 (5 ikisfry) |98 ms

Fe 1 A3 S H] memoizeAtMost(1000) F5 i {8 4% 5k [1f) memoize(), FLITH T 4% 4-5 MY LEN.
Groovy FUHAh L HRICC R ERIE & -8, R0 TE A AR 1N 2 M0 ik, andk
4-6 s,

ZR4-6: GroovyiES2HBY 1 NEIR A

Hik 2RA

memoize() 15 ) LA (b A e SR A1 95 1)

memoizeAtMost() PHAT A AR TR et FLHDE TE{rmich IR

memoizeAtLeast() U LR TE AR e, SR A7 Kool (1 shime, FLEUE 128 fAA%L I VR
memoizeBetween() P A MR AR ], SR AE Ao el (1 shilgs . HLEUE T ERAFn Rt LA TP

fEAr A X T, TF R SRR N (LUK W3 EM R E) . i ek HGCIE SR
BRAL, A THRAN -Sebrder bt FR0DREIE el FHOPLE:, ARt ek L | 4
TR REH (st B AR R MEBEMIARA S ). RECEIESMEA CE, Hik
PR B 0T BT SR P AL T RE RIS Th. DATRAT 1M LA 1 s, IS IO R PE AR
Afpifi By s T Do SeE A, 9cbs b, RIS MR F4 A T iEbiE 5%
L e e e 2, PROAIE SIRUE& nf CA TSR 145 15 & e AL . O %0 3 JCidk feie 1) e
Bk, Ad&idsikitsE Fhmiecdy, i amiie FEFuamE “LAT Kikd
M, (HFEN VSR AF F A ACFEESIE S . AU ER R o, B R AIRITTIA e AT L
(E W A % ok b 25 % m) i,

SR I R HLHLE L F % & [ C R &R E i, DAt wT LA
AVSEE S A S IR,

F L& AN LIEATR R 4y, (HEsy [N m rREM 2w Ay & 2tk mifl Bhek
aCiE S, Bilanicde, Jen1eTUALE e B i Foe R A T, JUESA 2
ey, SRREIPLEL A A AL AR R . TE R B R ER T e (R 205, k(N8
UL Mo U IE AN () i




LR, WA FEELEBSHE, BEFEMCICE, nemoize() FI &M W (1 &8 E L AE
Closure s HLIFIAY A eR B, 91 4-6 {87 T ELEEPNIE 5 0 R B iC L RE D ks,

Bl 4-6 MELFEHEERICILRESD, Groovy sLH

package com.nealford.javanext.memoizehashing

class NameHash {
def static hash = {name ->
name.collect{rot13(it)}.join()
}-memoize()

public static char rot13(s) {

char c = s

switch {c) {
case 'A'..'M':
case 'a'..'m': return c + 13
case 'N'..'Z':
case 'n'..'z': return c - 13
default: return ¢

}

}

}

{5 4-6 fy rot13() BN L (AUCERSAY —Fh) LA £ MRS, R T
Ay AR B AA A ENMERAFE, (B0 b Ff (O RIB 25 hash R Y7, WABCE
SCEBRIX B A TV, (B CRIE, FRMTAHA T memoize() Jiik, gk
B, X — KRR BEA — A AHFCACRE AT AR A

FEA 15kt X A~ e ALY el B e — A~ o ocilli, W 4-7,
Bl 4-7  MAKBACATHIES| R g

class NameHashTest extends GroovyTestCase {

void testHash() {
assertEquals(“"ubzre", NameHash.hash.call("homer")) }
}

Bl 4-7 FERE S 1A BeRY call() I, X4, —REAL, Groovy {1115 7k bl
RAVFRNTE AR R )G b RS R T RSB BN 2, B14n5 5% (NameHash.
hash("Homer")), & & & FNIFEREHH MM calLO) H., {Hi T Groovy iE &5 H il sL AL
LR, (@R oL, 2L B call() 1L MM Wi e ry ek e,

KL B BS54 B T fCRrE, %2kt oA bs . Blan Clojure 155
FEAEE TicACrtE, R0 aTUUR LIS 55 NN (memoize ) Wi B AT B RS IMICILAED .
il an B BLA 4> (hash ) pAKL, RS K (memoize (hash “homer")), jkEalLA
3 %R BIAIZEATIRAS . (5] 4-8 I Clojure 155 fFLBL T ik (7] 4-6 (Y 5%,
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f14-8 Clojure i& & 1IicACHLH

(ns name-hash.core)
(use '[clojure.string :only (join split)])

(let [alpha (into #{} (concat (map char (range (int \a) (inc (int \z})))
(map char (range (int \A) (inc (int \Z))))))
rot13-map (zipmap alpha (take 52 (drop 26 (cycle alpha)}))]

(defn roti13
"R A TR R 2 rot 13EHGRY RERL TR,
\"hello\" -= \"uryyb\""
[s]
(apply str (map #(get rotl3-map % %) s))))

(defn name-hash [name]
(apply str (map #(rot13 %) (split name #"\d"))))

(def name-hash-m (memoize name-hash))

{5 4-7 {E U8 H I T ek R e, A% L call() Jj i, & 1A LRy Clojure {C65% f
Fl, #eilA ik - Bo e B AERTYMERC S, TR 05 ik (8 1 &k
By SRAFUARHT J TR LA TR A AE AN vl WAY,

Scala I 5 %47 (AR EICIC LS, 1H & A IE A 315 getOrElseUpdate() 15k L 2e B I%(]
A TR B T, A 49,

1 4-9  {E Scala i & P B IAICHL I
def memoize[A, B](f: A => B) = new (A => B) {
val cache = scala.collection.mutable.Map[A, B]()
def apply(x: A): B = cache.getOrElseUpdate(x, f(x))
}

def nameHash = memoize(hash)

{3 4-9 I #Ifr) getorElseUpdate() v EroC EHLIF & I HER FITHE . TEZORRBITFA S
PRI eI, B 2 Y ANEEIX FEM s E I e Bl A B o,

BECHLIIPE B TR, 5 AR T, AL BB, AR o
PRSI 145 I I, S AR LA (E TR D 24 A S TS T R
A0 R BERCAL A R BATRITE PR, 5 20 4 PR S 5 R, BBt T 7=l Y
Wi 5y KRS, PRATHGT

I PR UERT AT #CACHY R B
o {RATEIEN
o AMEREHE YR B
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Bl ¥ 2 AT ShRE MKk e 38, JRATT T LA BL i is TEAE ) thdd e blioR , fRiCI iz
Rtk L2 i h B A7 BRSSO R WA . (il Java 8 MOARGEA AR HEICILAS 1, HH®
f B E ) lambda FEPE, gk oT LSRR S BLICICINTE .

FEF13 Scala, Clojure ix 6 6f B iE S T 05Mk, 1 T B <F 4 &1 (€ i 15
7. EEGCER IR SR A S I T AR

42 %&KE

k(i (lazy evaluation) J& ef B UHFRTE 770 LAY — Rkt , 453 T REHDHE R R iR 25k
Ao BRI ES REFURTRAFRT A e, M (E BN A 9 Pk, XMW L
AR, # -, B iiE B A R AT LA AR T, B0, TR TR
A, HE LRIk, | mscs. 8 - %’&"IEJ([ELI’IJBBK* {E WSS, ik
TEHRBCUREE, oTEA R W A Y, Java SLIHIIH’J Java i S A G A KRR, (H°F
G A SRR R AR IE SR ARy b

&AM VRE 4-10 A {CRY e —2E o b, CRY TIEZTEN I S ey K,
Bl 4-10 A “dEPERGRIET MO8 1RED

print length([2+1, 3*2, 1/0, 5-4])

AU MR E AP AT 3, B THTHI S RIE S MR e~ # K4
(stnci) ), BAAE £ WA (non-strict) 1Y (HLAYEE ARG, lazy), {6 RS REIE
SH, dr (REHIF) X B, A‘lﬁ%ﬁl]iﬁﬁ#ﬁ‘l% A cFEmAE CWERT FE
MifEAEM™ HRIAMIE S B, St ama R, bk 5VFRCEEH. bt*%hﬂm!d
#9757 #: U length(), i A~y lengthAndThrowExceptlothennlvByZero(} 1 H e
b R 1M 1% &5 A7 Haskell, Java SRR TIX AFEE, (HEER LA EIR 0988 nT LAZS JR AT 1HF e 4t
Mo, HobJava FE B -RIES, i - o L8 & 1T E R AR RIERFE,

421 Javaig s THZEKEEKF
FENE Java 15 S T LSRR AMBEE, B ERRA A EnEEE Bt A e, Jel]
FoEEZE aJLIE 4-11 U4 %2 (HLREE | FIEA SR Erny 8 28 R,

Bl 4-11  F¥e&EH, Java sSCH

package com.nealford.functionalthinking.primes;

import java.util.HashSet;
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import java.util.Set;
import static java.lang.Math.sgrt;
public class Prime {

public static boolean isFactor(final int potential, final int number) {
return number % potential == 0;

}

public static Set<Integer> getFactors{final int number) {
Set<Integers> factors = new HashSet<s();
factors.add(1);
factors.add(number);
for (int 1 = 2; 1 < sqrt(number) + 1; i++)
if (isFactor(i, number)) {
factors.add(i);
factors.add(number / 1);
}
return factors;

}

public static int sumFactors(final int number) {
int sum = 0;
for (int 1 : getFactors(number))
sum += i;
return sum;

}

public static boolean isPrime{final int number) {
return sumFactors({number) == number + 1;

]

public static Integer nextPrimeFrom(final int lastPrime) {
int candidate = lastPrime + 1;
while (!isPrime(candidate)) candidate++;
return candidate;

}

Java i S A B AR OLEERAGAVIE A, (HX ARSI — /N8R Iterator SeBi{llER
KRIAEA. A TH 4-11 FIHESRR TIE, FRINGkEHE A RENEIETE ER 1 1~ 8% R
-, nfyl 4-12 P,

Bl 4-12 FEEECT, Java LB

package com.nealford.ft.laziness;
import jawva.util.Iterator;

public class PrimeIterator implements Iterator<Integer> {
private int lastPrime = 1;
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@override
public boolean hasNext() {
return true;

}

@0verride
public Integer next() {
return lastPrime = Prime.nextPrimeFrom(lastPrime);

}

@0verride
public void remove() {

throw new RuntimeException( "MW & FLFEMIS! ");
}

}

—HOk L, JFRE SEER PG LT A DR A, b AR A G
A bE T Tterator £ 01, gEATLABEE Ak . (5 4-12 B9 hasNext() Jj i &k i ]
true, iXAE[H A% ERTUUEN], A5 £ 4. remove() HikEX R AE X, Wik
Tl L Err S oo RN AR et 3. AR TIEM next() HiLTEENA ~frit ik
S AN Bk, el ARG 4-11 S B nextPrimeFrom() ik,
AR E— OB N K, BRI Java B 218 ) (] I 5 O R (o)
HREMIEE D, 3T MM lastPrime B,

4.2.2 {EMTotally LazyiEZRHIFTEM YKL

FAFTEL L, BRIRIEE Il 55 5 28 1 THR ) Java 8, A58k Java i 25 R 55 W& 10
MR AR, e (VA o A IFME A Java %2 | SUIE AR B8 . Aot 47 2422 6
S E HZ R [E AR AS A (static import) LI, HuHEHS 5 Hb i B H R A an ke
A

FAESE 2 Bt & & o 21961, (5] 4-13 M Totally Lazy HEREH LB T ik,
Totally Lazy (https://code.google.com/p/totallylazy) J&—3% Java HEZE, ‘ELL—FpFY T 5 0EM
G, fE Java i &5 NSRBI T RECCRE G,

fil 4-13 {# ] Totally Lazy Java HEZ2 P Y5E £ 8oy 2

import com.googlecode.totallylazy.Predicate;
import com.googlecode.totallylazy.Sequence;

import static com.googlecode.totallylazy.Predicates.is;
import static com.googlecode.totallylazy.numbers.Numbers.*;
impart static com.googlecode.totallylazy.predicates.WherePredicate.where;

public class NumberClassifier {
public static Predicate<Number> isFactor(Number n) {
return where(remainder(n), is(zero)); (1)

}
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public static Sequence<Number> getFactors(final Number n) {
return range(1, n).filter(isFactor(n));

}

public static Sequence<Number> factors{final Number n) {
return getFactors(n).memorise();

}

public static Number aliquotSum(Number n) {
return subtract(factors(n).reduce(sum), n);
}

public static boolean isPerfect(Number n) {
return equalTo(n, aliquotSum(n));

}

public static boolean isAbundant({Number n) {
return greaterThan{aliquotSum(n}, n);

}

public static boolean isDeficient(Number n) {
return lessThan{aliquotSum(n), n);
1

@ remainder 55 e $ 1 where 25 i1 ] £ RS HE 2204 (1 L

TF ety 8 fF B S AL TN 1 DL g S5 B B g, ol 7T serhm k. 2ead ok be
PR, fCRS 22 AR BN Java i54), (Ha[iEtETR . Totally Lazy HESEX Java (s i
I ”IAEEE"H Java iSRRI, Rt e i FaWrr a8, il o SnndE Y m 5 ik dceE
EM . FH-num % 1 == 0 ik E Rk T where(remainder(n), is{zero)) [,

Totally Lazy Y ] {8 i i 1 — 55 2 & 2 8 JUnit @) X 42 32 (http:/fjunitorg/) A & &
Hamcrest (https://code.google.com/p/hamerest) Y3 %, % A4 H 17 Hamcrest 1 — 2k
%, {F Totally Lazy (1) remainder() J5 i Fil Hamerest 1 is() Hiki F 2 T, F&{i1H —ik
where() Il 5C B | isFactor() Jjikify L{E. factors() Jiikith 2Ll ith 4% s xt range() xf
RUEATAY -k filter () BN, £9%aRomn 1N i 0180 76 CL£2 fREA R Y reduce() Jiik
KE M. T Java A EFRa VAT 4, KRR aliquotSum FIT 35 i ik i iz 5 o JL &f 28 e 1 o6t
subtract() Ak, &), isPerfect() 75 ik {& FH Hamcrest ${It1Y equalTo() Jj ik
FINT F Br¥ A B R & 55 T B0 S48k,

Totally Lazy FIH] Java ifi 5 vh AR IRMER S 5 AR, HERES ME Foligtkmn
fith, R % % & M HbAE (5 Java & - FPRUEEAYAN I DSL (B & HiE ) 6 15, Totally
Lazy §%fk 7iXFpigiM. £E-K{EHLE Totally Lazy Bidkig HIAU RN .2 —, L4 (B ak FL af
AEHbfEIL ,

TR TACR A R T A — e ok (AR A TR B S IR AN R LA,




4.2.3 Groovyig s HIZERK{ETIR

TR Y M e BGRIE 5 58 L& mREtE X By e e ds 2t 20 A 7 A o i N % .
SRR 2 - RATRMAICE SITEI, B IES] T4 At 5 BRI, SR (151
SEATLLH AR B A, b A il R sI %, ik b A e BR A 51 42 X
e BRI ATEA L M S s

M1l LAE A0 7 # AR 2 T Groovy RV 20N, ARG M ZIE/ERESH -
MERIEYIE. A0 414,

il 4-14  LRKIEFIFEAE Groovy HRY Rz H

def prepend(val, closure) { new LazylList(val, closure) }
def integers(n) { prepend(n, { integers(n + 1) }) }

@Test

public void lazy_list_acts_like_a_list() {
def naturalNumbers = integers(1)
assertEquals('1 2 3456 7 8 9 160', naturalNumbers.getHead(10).join("' '))
def evenNumbers = naturalNumbers.filter { it % 2 == @ }

assertEquals('2 4 6 8 10 12 14 16 18 20', evenNumbers.getHead(10).join(' "))
}

{51 4-14 55—~ 4 ik prepend() GG | —ERIAYIZ, (KEEACRE M P& ki,
BREGNIESMIEE ATRESTESER], X HEMAA Y FrEGUE S b — W1 consO) 1
VIlRA R s, 4> Jiik integers() FIlH prepend() Jyik 7k JfiR [l — A~ S 8 9| % .
FeAi 115 45 prepend() 1M A~ B EOE S LMW GG c B MM A ™4 F 4 B sk,
integers() gh{Q — il B K Y2l L), WGATEHE(EAUKRLMIAT L B b, FEERMI(EM
il PR BRI A e ke,

MFIZerp e S5 ok getHead() Jiik, CIXBMER VIR EMNEE ., BB L5 T
TLF. {5 4-14 hify naturalNumbers SR AT AR BOMIZER G591 26, T%(711M ] getHead()
Bk Em -4, HESEER e RN TR(0179 8/ B 1F L0 S s
AL B 10 A 28 8. 2 TR B L Fllter () ARG — BBV EE KI5 2%,
SR 1 getHead() A¢HLfi Al 10 1~ 18 %,

{5 4-15 #5311 1 LazyList f1y<cBl,

fl 4-15 LazyList Y Groovy ]
package com.nealford.ft.allaboutlists

class LazylList {
private head, tail

LazylList(head, tail) {
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this.head
this.tail

head;
tail

def LazylList getTail() { tail 7 tail() : null }

def List getHead(n) {
def harvestedvalues = [];
def current = this
n.times {
harvestedvalues << current.head
current = current.tail
}

harvestedValues

def LazylList filter(Closure p) {
if (p(head))
p.owner,prepend(head, { getTail().filter(p) })
else
getTail().filter(p)

}

£ R A Y1 22 th 3k 5B head A1 &P tail SED 2 Mok, Mo ek B W B bR BL Tix - L
getTall() A IZH, #0& null WA TTE, getHead() 75k A Bt I SR M L,
TCERMINZELE TR CE, RS REEm AN REocE, HisREER M
McHEHH, MM n.times {...} Sk EHE Lkt R, BRI LTI A (.

LKA IFAEHNE ] TR IRA A = A S UG UL, Bilan @l e — 4> 52 SRR sk,

SEXHAERETIR

LML — BRG] 3 2 TWAYSS R By R m R — R ORI R, 24k 1T
2z A A S B 7 SCERA — At i, Bk 46 200 S 20 0E By ML . X —
ik, ENHFBEH A LBERETIE. Bl 16 51T A& Tk, B+
SIS S,

Bl 4-16 SN 5E LR 5y 2 BFF, Groovy KHL

package com.nealford.ft.allaboutlists
import static com.nealford.ft.allaboutlists.NumberClassification.*

def enum NumberClassification {
PERFECT, ABUNDANT, DEFICIENT
1

class NumberClassifier {
static def factorsOf(number) {
(1..number).findAll { 1 -> number % 1 == 0 }




static def classify(number) {
switch (factorsOf (number).inject(®, { i1, j ->1 + 3 })) {
case { it < 2 * number }: return DEFICIENT
case { it > 2 * number }: return ABUNDANT
case { it == 2 * number }: return PERFECT

}
1

static def isPerfect(number) {
classify(number) == PERFECT
}

static def nextPerfectNumberAfter(n) {
while (!isPerfect(++n));
n

}
}

(il 4-16 #9385 T — A S HY classify() fiik, EfEfa B it LR -GRIE% Ko %
HLWI, 25 J5 3 1] - /- NumberClassification Hir %6 e & WI b 5 (45 . th B 10 ) ik
nextPer fectNumber () 7E A3 {E ] isPerfect() - d4k Ak FREIE n A T — 22 8. I
n BCEAK, XA AR E A TRACH A GERH AR RO LA RS A 2R T fif
ffl), oA 5 R BA R 4 15 FLER AR .

A TiX A H AR NumberClassifier, il 15k ol AT 5€ B MMILE RIS T, il 4-17

B 4-17  HEBMERILIITERESIER

def perfectNumbers(n) { prepend(n,
{ perfectMumbers(nextPerfectNumberAfter(n)) }) };

@Test
public void infinite_perfect_number_sequence() {
def perfectNumbers = perfectNumbers(nextPerfectNumberAfter(1))
assertEquals([6, 28, 496], perfectNumbers.getHead(3))
}

ML (5] 4-15 %€ ) prepend() ik, MK T A2 ERTIZE, o L E RS Znwm
RE1E, REWERESSIFRE T 58 LRy, YR E LT miait, KK T
M A (i EF A, A0 CA % 5 A S ik ok i ] NumberClassifier.
nextPerfectNumberFrom()), f)aFkfiTikmbds{bifmFlZaRim T AT =52 E 5.

TARTE R BN TAA o dm, RMTAARS AR ARG, (FRIET &M
T, TRAIRESSIC LFBLHER 1 il IR 2 A 2o f 7,

HOUHIART BB CH AR SRS T e, FROAVE BB R F AR R (2
fo il “H—ATCET ORI FIES T MR AIRIER, W2 E LM A e A

AORAE | 7



FMERIEHZIER P ICE, dhhi A L2 ik RZGRIE VR X KA HEE.

4.2.4 KHEZERKEIFR

Frdtid, gRFRiE S T LAk 2tk i Zas A te sk (E, UL R kg B 3 )G
SLAIER R (P A28, Groovy AT b RE — Bl ™ bR (EAUIE 5, (Han S0 1H I Bl A it 44
— AR F R R E g, kel UL 2 s B il R Rk (a7 6. FRi T SR $h A7 ]
fi, iR TR IGEE T E AR R,

Groovy 1B/ HRIAM S IRl — T8I, Sl - AHERNEN LGS [1. K
e, SR T AR

{-=111}

IR FMNFEmFREM— 7L, TLARINES ZAdlae, R YIER, A5 ki
R R AR A«

{->la {->0[11}1}

Al FI e il dmids INTC M fr ik, (S48 L — ARy #0 prepend i # cons, JR{I14REE & X
e AL R, M= # (a, b, o) Zia, FHBEWTER.

{>[la {>0,{->[c, {->[12121211}

X HAIE A A, (HREIRER TP R, sk el LATE Groovy & 5 i — 1~
TR LI T Eg RN REES, Wfd 4-18 FoR,

1 4-18 £ Groovy i& & s — G k{EFIFE
class PLazylList {
private Closure list

private PLazylList(list) {
this.list = list

}

static PlLazylList nil() {
new PLazyList({-> [1})

}

PLazylList cons(head) {
new PLazylList({-> [head, list]})
}

def head() {
def 1st = list.call()
1st 7 1st[@] : null




def tail() {

def 1st = list.call()

1st 7 new PLazyList(lst.tail{)[0]) : nil()
}

boolean isEmpty() {
list.call{) == []
}

def fold(n, acc, ) {
n==10 || isEmpty() ? acc : tail().fold(n - 1, f.call(acc, head()), f)
}

def foldAll(acc, f) {
isEmpty() ? acc : tail().foldAll(f.call(acc, head()), f)
}

def take(n) {
fold(n, []1) {acc, item -> acc << item}

}

def takeAll() {
foldAll([]) {acc, item -> acc << item}
}

def tolist() {
takeAll()
}
}

Bl 4-18 18 T A FAA ARG R B, nlLO) T3 R AT I% A5 bR BORZE R - 227 &, HAE
PRI E A T — 50 E Ak, cons() i ik IS B A Foc 335 ) 71 20 3L,
SRIGATER nah Rt — AT L,

TR = S SR BSR4 F5dh . head() JjikiR R I 2Ry — AL, tatl()
B R TR E S, BIHRBRE — A RSN A C R M T2 %, XA T5 ikl
i, P& EMAT 1 call(), XA 10 AR B (E U AT, 43R0
Fraq iy RFR T HEAIM W, Et A TEARSHER R T . LAULRIIF AT Aem i 2K
isEmpty () 5 ikBi &8 5L, A VIR PR (A7 FR IR C R0

H BRI S — eV A S e . Fold() Fn FoldAlL() J5 i ot ir Ikl 150 B
i A EME, AT N Z C2 R BN, A 4-18 2 FR0T e 4oe 2 Bk by i
IEAE VAR R EE L, foldALLO) Fikta dedldeit & A7, #HoAZENNER acc (fLEH
B accumulator, BF&E{EMMEEIE) . WRAZFEA Az, L EENEEH tall() k
@A H foldAWL(), B EHEARBIEMINZLE. f 28R REHUE E 4 M
%, HiBRR R R ook e flenmies Lk, HAehdr
WS A Ak XA BRSO e
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(8] 4-19 {05 T B R R gA TR 1 i ix 431 2.
] 4-19 LR KA F A0S

def lazylist = PLazylList.nil().cons(4).cons(3).cons{2).cons(1)
println{lazylist. takeAll()) // [1, 2, 3, 4]
println(lazylist.foldAll(e, {i, j -> 1 + j})) // 10

lazylist = PLazyList.nil().cons(1).cons(2).cons(4).cons(8)
println{lazylist.take(2)) [/ [8, 4]

{51 4-19 F ORI LGN, k& 7R FiES M consO) K ids IMFTHIH. 1
i takeALLO) e tH T 28 c &, Was B - AEGEE, &oiEMHBLKRITFSEN
P R HE P e R AR M Y. i IC(EE cons () kb B — @ AT £ e (prepend) BYHR(E,
7 F R R F R BT, TRA1E4S FoldA L) Bk — M RRGER {1, § — U + 3},
4 FoldAl1() P fTax A~ KRS o e, sk AR TPt dr TRz B, &g IRNTAH
take() AjikAa (E 7R LANK M CHIRTHA L H.

B A &5 BB BR ) 1 LAY 5 AL S BLER R MG, 45 MR (e, miH&afE
EEE., RIGHPIZIRI &, (BEDIRNTARCE Land 7K ErREE, 421l
FARAE AT FIY.

4.25 ZER{ERIFA
SRRV EA LA, 5, IRl &0l d CRE pE s, d T A Bk ihis
I CEE, TRfT-TUAHS R A B LRYIE, (] 4-16 LA BUnhX FEM A,

F AR AR S A g, (BRANRESE HHE S 00 iR R R EIE, ABsEA LRl
ke WM T JX AL R i M s A8 R HZCRIAR G, R
TR AN BT C A R FILERLAE I

B REEAT AN, ZKAEAAR i /A 8l 8 R, 4
19 4-20,

] 4-20 ¥ “EICIF7, Groovy FLHL

def isPalindrome(s) {
def sl = s.tolLowerCase()
sl == sl.reverse()

}

def findFirstPalindrome(s) {
s.tokenize(' ').find {isPalindrome(it)}

}

s1 = "The quick brown fox jumped over anna the dog";
println(findFirstPalindrome(s1))

s2 = "Bob went to Harrah and gambled with Otto and Steve"
println(findFirstPalindrome(s2))
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{5l 4-20 (1 isPaltndrome() Jiid 8 e B R H brin] ) KohS, SRS # 2 R b T
R 2, R&ESE A FFHEZIARE, tgt & Ariay “m 6™ (palindrome),
findFirstPalindrome() 2% ik fF — Bt if WA IS — A~ Scial, A4k BRI T Groovy 1Y
find() Hik, W% HE6EE A @& Find().

RETRMA RN -BErirs), SN dde i 4w 30ial, $ M 4-20 iRy, 76
#LfrfmdFlrstPahndromec)hrl.ﬂ’htﬁ‘*fh AL HER7)b PSR b & 1IL ST OB R = v

— A i ¥ EN Y, SR ISR AP RS H) BT AR Find() (. Groovy 1) tokenize() #
ri.»f\a_%ﬁ Aelfify, M fFrEsl R B, £ aTHE/™ A — Ao BE R ImB 258, fi Hob
autmmmwm @b EE. X A Clojure 15 &5 3k G BLIE, &
B2 e 1R EHH 4-21,

B 4-21  #E4K “RISLIA", Clojure 98

(defn palindrome? [s]
(let [sl (.toLowerCase s)]
(= sl (apply str (reverse sl)))))

(defn find-palindromes [s]
{filter palindrome? (clojure.string/split s #" ")))

(println (find-palindromes "The quick brown fox jumped over anna the dog"))

; (anna)

(println (find-palindromes "Bob went to Harrah and gambled with Otto and Steve"))
:(Bob Harrah Otto)

(println (take 1 (find-palindromes "Bob went to Harrah with Otto and Steve")))

; (Bob)

420 f B 421 BT HEGEHTARMIESHE. 42109
(palindrome? ) ¥ L S5 T MR /NS, RIGE & FIFIR T R 2 a3 3
FI’-J"i’f??H%% PR . % A apply IR AR A 14 reverse iR [o] [ = FF - 71| B String 2
. HffLkEE, (find-palindromes ) %I T Clojure $£{11 (filter ) efi%, (filter )
;.akf*‘)\.fﬂ Y0 0 T AR A e B UL R TR R AL 4K B Clojure 915§k, #KikA
(palindrome? ) bR R H ol LAAT Al 5. JRMT1nl LAEESY — /N & R 8ok se iR,
65 24 #(palindrome? %) AYEEA, X RFIH I Clojure Y15 & H ], ﬂ%%[ﬁ&kﬂﬁﬁ’]#ﬁ'ﬂﬂ
POE, RS EMG A, L% TFS R0 -2, (421 ReRB) IR Aw i,
HEHES PR AKATLL T (Filter ) SR A /4055 HR 1A 4 /15 ﬂé@ﬂ‘nﬁﬁl
(palindrome? ) & X -2k,

M Groovy #8i% 1 Clojure fCRS, AU LA TiEH LA, Clojure WU EHIE £ K &1 2 BR
INZESRIEAY, GG &R E A B E A anst, dnfol b FHEIAY filter £ split. [HILAE Clojure
MRS, - BIHB E shith B R R (A . R IR ZE ] 4-21 O38 Il vh 4% 7 1E
M SFNHESA £ CEmEE S LiMA (Find-palindromes ) fMRHEE, M (filter )'hi
B AL D EERIEMIE S, VU IREIITED BRI (e 9 1aRIAES S, aniiakn AR o
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G A UCECI, B2 ATUAR S MIRORABEE, E SR RAF A5 R &,

Scala KIEE RKAAFPPER) T8 A7 A6l EEAE—UIEEBNIN L HE B RAA Y, g (e
B ZLRIMREE T RECRIEAVILE . FROR A ] 4-22 /Y Scala bl S AR 9 HL,

#l 4-22 A4k “[E3CAE]7, Scala SCEL

def isPalindrome(x: String) = x == x.reverse
def findPalidrome(s: Seq[String]) = s find isPalindrome

findPalindrome({words take 1000000)

M8 4-22 151k, take Jjik MARZR R 3 AP HUH i — /7 0 A il iR E AR &0 2,
Y TR FBROLURE A R H 58— A 1l S il (s, oo Rl skak & MR 7. 4 Tik
words AF BER R MG, TR0 1IEA view ik

findPalindrome(words.view take 1000000)

view JiiEIT IR MAHEGREERITR I, 1 KiS i GE R ek,

4.2.6 ZXERFERNEL

(RS REEKIEX A IEM 20, A LB — TEREFHETE Scala F1 Groovy 15 & i 57—
SCPRBL, EATERCHHEE & SRy e ft TOESROE M EF], Scala HUE{E val AR Al i -
“lazy” FRE, SR ATEAS B A R T R R

lazy val x = timeConsumingAndOrSizableComputation()
XA LR — BB, AT M e

var _x = None

def x = if (_x.isDefined) _x.get else {
_x = Some(timeConsumingAndOrSizableComputation())
_x.get

}

Groovy L (¥ THCRFEA L ERIIED:, Ak el —Fhdn s 5 Fith 25 w8
LI, KRR VPR HR ESIE 25 R N R EE M de #9544 (Abstract Syntax
Tree, AST), TEARMERNME K E9chE e, Groovy filas 3¢ 1 #5 T4, Hhik4 eLazy ki
i, Wikanfs) 4-23 B,

1 4-23 Groovy I #44TE 5

class Person {
@Lazy pets = ['Cat', 'Dog', 'Bird']
}

def p = new Person()

76 | %;ﬁ



assert !(p.dump().contains('Cat'))

assert p.pets.size() == 3
assert p.dump().contains('Cat')

{8] 4-23 POMIR LA, Person Fffl p LR A BLE Catax/AMA, FLFNFRA) By ek Uilal bROCES
i, A pEmia{tidt 3, Groovy i FLiF I IF Bl 4G b B .

class Person {

@Lazy List pets = { /* &FE st */ 10

}
FilE—%, FN1TLLLL Groovy it 85| H (soft reference) Hi¥A £k fkG{LmIFE:, Kol
R Java ‘B & L el UAFEE 2 IR st o H -

class Person {

@Lazy(soft = true) List pets = ['Cat', 'Dog', 'Bird']
}

B e BAEBINEE ABCR R — A, /e BB maate, —b B el
A7
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B5E

BILWiEE

BA B P U 5 R (o) X G R R ARG TR 77 A —HE . 1 1 6 R S5 SO R
AR ERER & BRSBTS S A R 2 ARIE, (A RA RS R D,
1A] 1] X B2 18 5 @A T ST L Ve A e Ty ik, JRATTAZEEY 3G A o R B B B
AOFMEAE R, e BTE S0 R BLE ef Bl I L, e e Bdn s iy LIEN %
PG e, ot aet B e A T R R 1 Al J L A eI ) ok

BRI R A e 2 RO M B, & AP 5O T RO A IR o A T AS TR i
TR, XA T ETHEIIRE, FARR B e BB T B SRR AS I A R
7, IBTIELM T B AT E R R B, LR B & (dispatch) [W] I F £ ik
Wi, GERAF R, DRk B AR

51 LEMHIBEMERXEMIRE
100 4~ & 3 AR 4 — AP IR 25 M0 4, B4Fid 10 AR 43R4 10 AP SR 40 4a s
Alan Perlis

FE T[] A R ) iy 4 B U o il B MY ol B R ER MLEF AR, @ s el LA«
BB -PEAEE (class diagram), 140X 4SSk TR0 E1E GRiFEi. o] & F mm 2%
BROEIIEREY SRS A BLAERE 4 T —dE K 8. fE OOP WY IEF-HL, JF%& & bl ki)
Bl B IR S & TR SR AN K, UL EEIIE S, FF G 13 U Gk 1R B 25 4
Fo RBONHRERIESESE T 7 R R, ENVHMRAMN — EBdR e e (n list,
set, map) KEEAL L AX SRS Mol EEOLIE L MR, JeN I 7E X e L B R IR 25 Ko Fn i

79



SRl — $5ia LM Lty Hed B WA BOMNOBIRES M RO B R BORIMEENLES , LAE
B ELA IR, langR O/ JURE 5 b Rai i Filter O r%k, (58 EMRRSHuat it
X2 A CHEAT BRI, TRIEN R E R AR SR R B, i iz R LA W £ 5 i 280E
Hb Sk, 0 a] 5 T A 314

ChARfEAE HilAy sk by bWorss, e ERRER s eas /B ek B i, AR TEAE SRR Al B |k
T AL 1 o e M, Clcgmeilj R A% T ax RS Bl e XML 1 b () i |-,
Java 155 1 XML MEHTHEZ B W% £, W PR A O C A E W ER &S M i ek il 3 (4n
SAX Il DOM #B4& A K — 1) . Clojure (WAL, EASEERIE R L1 10EIREE K, di
J5 XML M7 EFREN Map £549, 1fii Clojure A CAFEEN THoTLAY map &5 4HRC &, Ll
ANFATT M R P Y list-comprehension e %Z For, sk o] A5G E XPath K&, 4

151 5-1 Fifons,

fi 5-1  H Clojure 1E F fi#Hr XML

(use 'clojure.xml)
(def WEATHER-URI "http://weather.yahooapis.com/forecastrss?w=xd&u=Ff")

(defn get-location [city-code]
(for [x (xml-seq (parse (format WEATHER-URI city-code)))
:when (= :yweather:location (:tag x))]
(str (:city (:attrs x)) “," (:region (:attrs x)}))))

(defn get-temp [city-code]
(for [x (xml-seq (parse (format WEATHER-URI city-code)))
:when (= :yweather:condition (:tag x))]
(:temp (:attrs x))))

(println "weather for " (get-location 12770744) "is " (get-temp 12770744))

{8l 5-1 Uili] T Yahoo! i K R 55 o BB+ 205 5 W oh 1) K CHil#Rk. Clojure fE2& - Lisp %
£ P DR AR E s SRS MTORA N BT TS QEIRE S G Ao VRt G &2 - RN DE M PR D s ¥ e
(parse (format WEATHER-URI city-code))., X B F|H T String 3504 format() R ¥ 3k i)
F IR B A city-code T ER, SR T list comprehension B L For $f £ xml-seq &% e 5 (1
XML fig#r &5 3, A ] A i) map £ kg x. $2 PR R cwhen (5B T ILAC, FRATS4KMY
Ji& tyweather:condition bp% (22 @ifi4nk Clojure JCfl T ),

Sy T H AR R PR R JL AT A A B 20N map £S5 By B B, BRI L S B A Ak B S I
e TWRSE N2, A RSUIR SR E AN, BP0 T ke -

({:tag :yweather:condition, :attrs {:text Fair, :code 34, :temp 62, :date Tue,
04 Dec 2012 9:51 am EST}, :content nil})

T Clojure 455 Bil A% E map &5 ffa I 0E (L, map &5 49 b i ¢ 8 5= [m I R 1% 85 #11) —
B, 51 R (tag x), BEEAHY T CMAAERATIE x 1Y map Hh HU < tag 8 A3 R




A", [RIAE, fid :yweather:condition {h n[UANR Y E AT AR AYE, k2 %4 map 5
¥y attrs, [fi g R0 HAHEIRTIED:, M attrs it [« temp B AT KA,

Clojure fLLF- 41 JCR R 75 7% o LR E map HUL B0 BARES Y, S RF &R midk R, X
RELEW T A4k, Clojure URER R AR B SEX SEBLLM . i BEIRAE M B 2549
fFEM. S DMl — BEHES K A9 XML AIREPTES R, Clojure XEFEAT 2 G K23 LAY
Mgt b, BAX C2deR A 1~ KREIKAY LR,

Clojure 1Y XML ik MOx R IT -5 ol B dig 5 A JBRs rp -3 F 4k, & Fh b 1kt
&4 (XML 3CHY) i 15 T 0 o8l 25 # P {F zipper, [ Gérard Huet {E 1997 442 1.
zipper L5 KL EFRATTH AL bR 05 n R AR R TEREER b B2 2h i D 0. Blan MR MUES 4, 340
n[L %t (-> z/down z/down z/right) @4 KFEahFHE "~ 2RUA T, Clojure L2 AL
HE T 4% XML Bt 45 R be ek zipper (VA 3L, 1L & Fhb LS MO ERREDS LAGE — A 2 A 5 5k
i 175

52 iLiESFXEUERA

R IF R &HAFIRME, AAE CIY LIESRAAIRE 209l 55 0] &R F 3 Fham B 1A 5,
fn Java, TS AXPERIARL, BEITE Java & |, Java AR — MR ERIE S, TR
SRESE Hhoith ] 2L BB A5 4 e bk B LRI, i B oS R E [ AME S vt e
5, A TAS 23 S ) 3L A ESRE S, i AR B B S A A N, AL IES BoRi
1'1175 i b, fildn Ruby %k & HiE S (DSL) A9 &ttt ks S ERE £, A
CHY R BGRIE S X AR B, Scala Mkt 2wk AH7E 4 A ED DSL 7S ks 1 i
. BIMETA Lisp KEKMIIES (1046 Clojure) #B{&& T ILATELADAI A TETE, "TLMTEH
REWBWRIAERIES . WOLEF 5-2, EFIH Scala $E{EHY XML 3 A IhRE R H 568 T
{9 5-1 A9 KA iR,

B15-2 Scala 5 H#RME XML HE&ATIELBEAX

import scala.xml._
import java.net._
import scala.io.Source

val theUrl = "http://weather.yahooapis.com/forecastrss?w=127707448u=f"

val xmlString = Source.fromURL(new URL(theUrl)).mkString
val xml = XML.loadString(xmlString)

val city = xml \\ "location" \\ "@city”

val state = xml \\ "location" \\ "@region"

val temperature = xml \\ "condition" \\ "@temp"

println{city + ", " + state + " " + temperature)

Scala i 5 ikt Lk I8 T ol WM, ERFRAEHSIF RN (A SiSiEgnitie)

E{tmln =1 l 81



& 26 A% FBORY RIE & . 1 5-2 FHOK 9:BL XPath sUAR WA \\ iz BAF, kAt Scala 185
B AR

A S IIRE DA E RIS & e e, BUARLE &35 i rT AR IO M RS B e &
)i, ANk (EsX R ODIREN T, WA B AR A AR I R B, ik AORU ) (RS

IERE 20 Al A ' RGE K

5.3 XMoxilEHEE

53 B AT LR Y Scala 1948 X e s, li'l'l‘: B oy L, ROTH “o R PLET x4
WRIZ PR & FiA Sh e “ahAHaER T A7 MFetE. Y5 Java IIEGEAIEE, JLRPER B
IVM i S Ui s, A, J&l ]lﬂtml_—‘fﬁkﬁ EEN.

5.3.1 Groovyxi4r Z A HI B9

Java O LR " RATT, BR 1R ARy —2f 500E H switch iB4h), KZ#EAF f if
A, 1 FRERT OF IEAMELAG] %, Java JF S 00 T T SR GoF U8 HLf T Factory #4
7 (## Abstract Factory BisX.) HERMEMIE, ARl 5 AR RIS 1 AORFOR E
RIT, el 1k A 22 TARBE A i R ERA M ES 2, T2 fCthmk K KiEIE T

Groovy (1) switch & 8)7E ik LE] Java, {HIhEEZELL Java 1Y switch [Eigm KIR %, anfil
5-3 }iﬁt].\'o

5 5-3 Groovy i& & KRl iy switch {E4)

package com.nealford.ft.polydispatch

class LetterGrade {
def gradeFromScore(score) {
switch (score) {

case 90..100 : return
case 80..<90 : return
case 70..<B0 : return
case 60..<70 : return
case 0..<60 : return "F"
case ~"[ABCDFabcdf]" : return score.toUpperCase()
default: throw new IllegalArgumentException("Invalid score: ${scare}")

SA%x




{8l 5-3 45118 score [PIHLELIR [l FHS A 5B AR K KETF P . Groovy [ switch iEf) i (&
FWIZ IR R, A Java (I FRIPREN. (51 5-3 (1) score Z 8 nl LIAE A 0 E 100 A9 8,
ol LAE 7 B4, Groovy 9 switch Fil Java —#¢, B OAHIEAT “fall-through™ i X,
IR Y4 H return o break Fe2esl - case, gha4kes: BT #I T W, {2 Groovy [V
case &A% Java b2 fE B, M TalLAFRECIA) (90..100), JF[X.[A] (80..<90), IEM|Z
53K (~"[ABCDFabcdf]"), A:)i%5 LULECHY default J2 i,

H T Groovy 1B A AN AR RIEERT . Je 10T LLIE A AS[E] 3 IR 2 802> BIZS -1 M ab B,
sl 5-4 A oTlik s,

%l 5-4 MR Groovy R 85 FEEFF

import org.junit.Test
import com.nealford.ft.polydispatch.LetterGrade

import static org.junit.Assert.assertEquals

class LetterGradeTest {
@Test
public void test_letter_grades() {
def 1g = new LetterGrade()
assertEquals("A", lg.gradeFromScore(92))
assertbEquals("B", lg.gradeFromScore(85))
assertEquals("D", lg.gradeFromScore(65))
assertEquals("F", lg.gradeFromScore("f"))
}
1

I i) switch €4 8 1f #1 Factory VEit B0 2 ml 24k 7 -4~ MA - 5. Groovy 1Y
switch FLUFPCRC Xl Rt & 2525, wl fEdufe P A2 3 Y5 Scala BEACIL AL EN] .

5.3.2 “BEFE” BClojureiEd

Java LR R 2 RIS SHERE “XET" MBS, ENYIEIEE LA, EixE
EE, FFREAWLLA G R ey (AL A AviE S CiFidal e Bk KBLE S ),
e BEan s Ik B i M b i 4 SR AHIE S, (9l 4n Java 19 AF D Al 3 Al RiE RAE
RIMGEAL PR, FROTATLALE Java IS FEIE R BOMEE, (i3 QLS ARG #nE T,
b AR ) B VR BT A S B E ST TEMIBRGE ., (SGhe BRI R &IACh B A TR
IHEX FERIEIG 2. ) NI fE Clojure 55 Lisp K IRMIE S I, MR & ol LAHRE (] 80K 1% 0 i
v A -SRI SR ERBR TS Sk Infl FE S R T I R & .

Clojure »J LA % g Tl iy (Lisp KUEAY) L. {6l 5-5 H Clojure 1% = H T 8L 1 Aif
ifu ) B o A9 1

RIULEBEE | 83



f15-6 WG FHY Clojure SEBL
(ns lettergrades)

(defn in [score low high]
(and (number? score) (<= low score high)))

(defn letter-grade [score]
(cond

{(in score 90 100) "A"
(in score 80 90) "B"
(in score 70 80) "C"
(in score 60 70) "D"
(in score 8 66) "F"
(re-find #"[ABCDFabcdf]" score) (.toUpperCase score)))

{3 5-5 55 5 LAERY letter-grade ¥ A LJ:—H T8k, XN T AT BLAY n 6
B, JENTH cond gR B AT T— R FIMNA, n el B o PITIEA S 0. 3X A WoAS o Fnai m
M —FE, VT o 8er S g i, R R B ES R Bk RS ik, B R A o
MR [a] 75 75 8 8 FH toUpperCase kR, 4500 5 AM/NG T B K S, (€ Clojure i
SHL, BRBCRELLE U EE S . TR B0 T Java MU RR G KA, IR P VM ()
[ —#f: Java [ score.toUpperCase() i Hl, {E Clojure % {fr %5 i /& (.toUpperCase

score),
e A, — F Clojure MUK &5y S8, WA 5-6,
% 5-6 Mk Clojure R 4% 5 S FEIF

(ns nealford-test
(:use clojure.test)
(:use lettergrades))

(deftest numeric-letter-grades
(dorun (map #(is (= "A" (letter-grade %))) (range 90 10@8))})
(dorun (map #(is (= "B" (letter-grade %))) (range 80 89)))
(dorun (map #(is (= "C" (letter-grade %))) (range 78 79)))
(dorun (map #(is (= "D" (letter-grade %))) (range 60 69)))
(dorun (map #(is (= "F" (letter-grade %))) (range 0 59))))

(deftest string-letter-grades
(dorun (map #(is (= (.toUpperCase %)
(letter-grade %))) ["A" "B" "C" "D" "F" "a" "b" "c" "d" "f"1)))
(run-all-tests)
XA B AR b EE ) MAFEAN, KSR [ Clojure 185 ik

numeric-letter-grades jilis #5240 4 > S X ] PN A S B BISS TE — el . TR 4% IR
FGMING R R ICAYD, #(is (= "A" (letter-grade %))) Ay {2 Old—/~1& # e,




R RIS 7 BHER, gRiR[E] true, PRAEYD L3, map ef BOl I 4 ok B BT S5 2K
frE e g s, W B N B 21 L.

(dorun ) e B 2530 &l 7R 2B 80, 3RAT TRl HE 22 (13X — s, (9] 5-6 {E B AN X () 4
frid map EefE, BMOAZ/MH 2R true V4, #H cLOJure test iy HAEWAY (s )
VAR 25 A HCRIE T OR 4000 x veR [, JRATHEMLS s B /R (dorun ) HLERFT, AREIE
ffth A S VE M A2, RS HE 1,

5.3.3 ClojurelIZEEFEZMETFTEEHFENEZT

[CHE A B A ELLR AR, ol Java fEIE 5 2 IR AFEF— S0 ECS, —R 2 AE
ik GoF 1% 1A e B 1) Factory BEAUFD Abstract Factory B0 H22 fiE[)f, Factory #i:C
M ENLHIFIH] 7 Java IS ST RM 2 E, IROECIESRE D AUE UGEM k& 4, 24
Jev ) A BB TAD FLfA cH,

fR & JT % & R Clojure AL —Fiufid v 4 L5 F midE R €, B B b fjm i 5 4 2
fE DIRORAVEE 5. X2 IRAVEE, Clojure HHA THI M AT RIE S Y — DR, TR G H
gtk A R0, flan £ &, A{HE Clojure FLIZE R Fgett, i B AR Tk
Aok M7 45 % . Clojure 7K 3% % &1 1 % €7 % (multimethod) Fetk i 74 % & (8 AT &
FEIE (R A) Kbk &

Clojure 2] 15{ H] struct e i B B, struct 50408 - RAEMEH %, HEH 5-7 1Y
Clojure ftiit,
Bl 5-7 i Clojure i 3 — 4~ B RNIEHEES A

(defstruct coler :red :green :blue)

(defn red [v]
(struct color v 0 @))

(defn green [v]
(struct color 0@ v 0))

(defn blue [v]
(struct color @ 9 v))

] 5-7 B M EE A RAEME KR ARG, BNEE LT AFkL, #ERE
i RT IR A — R,

Clojure [ % & 7 ik i — FREFRIAY J5 502 OB, B 2R 8OE — AR [l I 4% 119 5 K e
B JB0E LI FZ VIR 205 @5 I BB 5 R Atk B 5-8 8y T LB T
A~ Hl,

RHE 85
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Gl5-8 EX—NZENEL

(defn basic-colors-in [color]
(for [[k v] color :when (not= v 8)] k))

(defmulti color-string basic-colors-in)

(defmethod color-string [:red] [coler]
(str "Red: " (:red color)))

(defmethod color-string [:green] [color]
(str "Green: " (:green color)))

(defmethod color-string [:blue] [color]
(str "Blue: " (:blue color)))

(defmethod coler-string :default [color]
(str "Red:" (:red color) ", Green: " (:green color) ", Blue: " (:blue color}))

foil 5-8 ¥ sk L 1 basic-colors-in sy ek B, B > vector £5 893l (o] By 47 4k % 1 i (2
oy, (EHEMA SRR A b, TRl 1E A B el B3R ol {EAE — b o0 s DO IR 14 1Ak
By lHGRE T A brosE e T . RIS Bl - ARRA I b T RLERY cdefault Sk
T LB AR ARG, XA TSR FENBEES R LB Ear, Hik
3R (Al RS2 51 5 BT B L ) e,

Fell e At ix 4 % 3 Jy i 2 mlik . % &6 549,
$1 5-9 MMk Clojure hft i (& 72 Hiy

(ns color-dispatch.core-test
(:require [clojure.test :refer :all]
[color-dispatch.core :refer :all]))

(deftest pure-colors
(is (= "Red: 5" (color-string (struct color 5 0 0))))
(is (= "Green: 12" (color-string (struct color @ 12 0))))
(is (= "Blue: 40" (color-string (struct color @ @ 408)))))

(deftest varied-colors
(is (= "Red:S, Green: 40, Blue: 6" (color-string (struct color 5 40 6)))))

(run-all-tests)

{5 5-9 oMKW, R EAMSEOER G, E2 E SR AT A A B A RRA.
IR e AR ARIEE, W2 BNk, EiR = B A A E o R,

LW £ SRR Z IR A R, A 7 Fhm AR, RIGH 202 KU, XDk
HLAIRESS AL FRAH 9 5 A DL, BN AN ] P {8 ST 4% TR 4 S ()R8, J ke S G phy
& A E D — LR AE R 2 LY. £ E LT 1 Clojure #9398 Ko R HLKIAIRE D, Hi&
RPEAG T Java I35, i ELBRHIE D,




54 ZEFEH

EETFESE BHECE S WRIEHE, ERilFiEEE LisEF iﬁ‘llf’r 0%, £z
W TR, HORBORNIAT A, Java 15 5V A 8 T0FF  #Re L,Fl’JLiLIMHﬂ
ST EE sk 2 S E s, A E4SH, JLTD'rﬁﬂH’un..f‘Iﬂ%_ Ea PSR W R
¥, E[E Java FS B - AfTEIBESEN,

5.4.1 Groovy

Groovy # P BE & Java UG, RN X A SRR Java V18 L. fEHEER T, Groovy
Bis R bk 0 B0 3, T A8 AT BT I T 5 i SK BRI, (5 an 3 A
Integer K Hi#k + I HIFMIE, HEEEIZEM plus() HikHIE, 72§ 514 ol L A
%] Groovy [ 3CFY, 2 5-1 %I J’JLﬁ‘ﬁ‘. Hia B e b X 2

®5-1: GroovyiEE8MEBRFASAZERIREI XA

EHF Fik

X+ y x.plus(y)
X*y z.multiply(y)
x|y x.div(y)

X ** y x.power(y)

B THGRsTIT R4, 01X E M Groovy F Scala 43 Bl L4~ & $1J ComplexNumber
¥, SR -TEOARE, ERSIERUBE MR AL, Blan U3 + 47, SEERER
TR PRy RS IRIEPRIR S AT B T2 .

(P2 AnfENS (E 22k ) G A 42 06 2 b S0 QLT A5 Sri Kb 5 (X se ik & & .
{3 5-10 JH Groovy S£8) 7 —/4~ 5 %2 ComplexNumber

#1 5-10 Groovy hiR )5 iR ComplexNumber

package complexnums

class ComplexNumber {
def real, imaginary

public ComplexhNumber{real, imaginary) {
this.real = real
this.imaginary = imaginary

}

def plus(rhs) {
new ComplexNumber(this.real + rhs.real, this.imaginary + rhs.imaginary)

}

E‘”ﬁm‘ln = ] 87



[ A3 (x + y)(u + vi) = (xu - yv) + (xv + yu)i,
def multiply(rhs) {
new Complexhumber(

real * rhs.real - imaginary * rhs.imaginary,

real * rhs.imaginary + imaginary * rhs.real)

}

def String toString() {
real.toString() + ({imaginary < @ 72 "" :
}
}

{5 5-10 fE e vh o LT oy B LHFE S mdE, AT EBLH 1 plusO

multiply() ik, WA E RO NBHE TSR . plus() i B TR M e v 92 S0 AR A A
RO iR, ETRARINPE AR, PSS B AR R il 2 SOk

"o

+") + imaginary + "i").toString()

(x + yi)(u + vi) = (xu - yv) + (xv + yu)i

{51 5-10 Fy multiply() iz REFF Bl yE M AT TT. B9 BRIt o B 25 R e B,
bk R 9 PR S S I A AR, AR Z Rl ShES Ay .

FeA i — FRIRE KR EOs T, HAD 511,
B 5-11 MR EBO=TFF

package complexnums

import org.junit.Test
import static org.junit.Assert.assertTrue
import org.junit.Before

class ComplexNumberTest {
def x, y

@efore void setup() {
x = new ComplexNumber(3, 2)
y = new ComplexNumber(1, 4)

}

@Test void plus() {
def z = x + y;
assertTrue 3 + 1 =
assertTrue 2 + 4 =

}

z.real
z.imaginary

@Test void multiply() {
def z =x * y
assertTrue(-5 == z.real)
assertTrue 14 == z.imaginary

}

@Test vold to_string() {
assertTrue "3+21" == x.toString()




assertTrue "4+61" (x + y).toString()
assertTrue "3+0i" new ComplexNumber(3, ©).toString()
assertTrue "4-21" == new ComplexNumber(4, -2).toString()
}
}

f5il 5-11 7E plus() Fl multiply () FA~MIE Ak vp(E H] F 4G BT, RN Y%
ARSIRG R MRS E:, M H AN MR AE A B,

5.4.2 Scala

Scala th ZHFriz AT EE, EWGERE AKX rsRTT A, BRI LE deaT
FLACRe MM L2 T, Bk, aRI( TS SRILSTTFIBAT T A, JUESCE ~ Jyiksk
a[LAT . {8 5-12 H Scala kB | — NS8Ok,

Bl 5-12 Scala kR BT

final class Complex(val real: Int, val imaginary: Int) extends Ordered[Complex] {

def +(operand: Complex) =
new Complex(real + operand.real, imaginary + operand.imaginary)

def +(operand: Int) =
new Complex(real + operand, imaginary)

def -(operand: Complex) =
new Complex(real - operand.real, imaginary - operand.imaginary)

def -(operand: Int) =
new Complex(real - operand, imaginary)

def *(operand: Complex) =
new Complex(real * operand.real - imaginary * operand.imaginary,
real * operand.imaginary + imaginary * operand.real)

override def toString() =
real + (if (imaginary < @)

nn nyn

else "+") + imaginary + "i"

override def equals(that: Any) = that match {
case other : Complex => (real == other.real) && (imaginary == other.imaginary)
case other : Int => (real == other) && (imaginary == @)
case _ => false

]

override def hashCode(): Int =
41 * ((41 + real) + imaginary)

def compare(that: Complex) : Int = {
def myMagnitude = Math.sqrt(real ~ 2 + imaginary * 2)
def thatMagnitude = Math.sgrt(that.real ~ 2 + that.imaginary * 2)
(myMagnitude - thatMagnitude).round.tolnt
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{91 5-12 fE2erhE ST FOR K ER R AR O, FEICEL 1nik . ARk E WALE AT /
Jiiko %18 Scala % ik, BIMNMGEFNS B ARSERANGHE, RIMEESEA
real fil imaginary 28 {4 KW SHHPFDELE. Scala 23 [ 2) 4 BLAKIIE SRS Bk h 27
B, RUEINE SR P AT FBRNE L, RFREE OERETEL 7. e 3 e
i WUEFNRIEST S A A 0E T ik, CIT (5 A Complex JEMIYZ 8,

{3 5-12 p toString() ity J B 5w i 1 ef BaNE 5 ey — AUh 2Bt wTEA &GA
ﬁ(mmmm)m%ﬁﬁmmm@(mmanw&dmOﬁ%EE%%EMﬁﬁT,
WA S I A AR + 55, SCERATE S AT SEA BIAL B, F {E Scala 155 WA TEN)
M2k, Scala 1 5 W BE AT SR Java IRFENY cizBAF (2:),

ELEFEN T T AR N R B2 R e, (S A Bk S EHMIRA, il 5-13 Aok,
5 5-13  {[iX Scala MRS BrscBL

import org.scalatest.FunSuite
class ComplexTest extends FunSuite {

def fixture
new {
val a = new Complex(1l, 2)
val b = new Complex(30, 40)

}

test("plus") {
val f = fixture
val z = f.a + f.b
assert(1 + 30 == z.real)

}

test("comparison") {
val f = fixture
assert(f.a < f.b)
assert(new Complex(1l, 2) <= new Complex(3, 4))
assert(new Complex{1, 1) < new Complex(2,2))
assert(new Complex(-10, -10) > new Complex{1, 1))
assert(new Complex(1, 2) >= new Complex(1, 2))
assert(new Complex(1l, 2) <= new Complex(1l, 2))

}

1

Java ldqga‘]lv I-l_‘lif’ )‘A{L}H C++ |»r1 = WJ?%J}ALI'I fd}LI_lfr-I IE s L-k 7{1 ﬁﬁﬁﬁ l =1 l:ljjul_i‘ 5
IR 24, PIEZILE AN Java i 5 BHERS TaX by, BRICIE & Jkgl:'.?:éﬂ-lfﬁtﬁiﬂlfﬁ}ﬁ_f
AESL VR ek, (LU G Tl s ST A B L A Y




SR G MM FEA ST nTUARI AL BAT AR O IR SR, A
il A HT A .

5.5 HRHAHIBEEH

Java i 5 21U S R AL BRES TR, B S AR M WM QI G ELEL BRanif s
WAL {EAS ’J"f’l A S AL PG, Fel T ROZ EAR AL PN IRIE? 1R % ef BT &5 iRA R A
Java NEFERY “SeT BEE, EOTEAA M 205 T AR RFBHR DL M1 4.

7 BT T Ok R B BOE S NE AR e R R R . 1, s EGRIE S mA A R
ﬁ ﬂ]fi’Jf’LEIvﬂﬁ PO SR T A A ke R, 2 TR IR IR R R (UEA S
WAYIRRE) . FAEGNIE S UMRIEL A JORAS, DR & A 73R [T 22 I S dhhmin 13z,
IXAERE AT ST R A — R RE T

7] B &9 & 9 4% (referential transparency) A& ERECA IS & TALAY 5 —UbE . %2 I8 A0 3]
BRSO B Ui RIS M, B R R R, ol an e ef Bofy T
HRHIE, HERRHERA AT 2L 2 T,

fEix Y HL, F&fi 18 28 % Functional Java HEZR(—-#eficdt:, (£JH Java i& 5, (Hog2WIrm
H e G L R S B - R e A AL EE TR

5.5.1 BREFERIEIRLIE

A7 Java I & FIOIF 50 A SO BREE IR, IR LRI PREE B e 2ol B aekf, 15 sHle
I RRER R -l Ak, RITSRATUEE 2 A EE 44 object (B T2) H%
PR —RIR P, XA AGE ROHLE T BAR G 5-14 (19 divide() Jiik—#¢, FIH Map
e SUNCIE 2

5l 5-14  F|JH Map KR [B] £ /4ME
public static Map<String, Object> divide(int x, int y) {
Map<String, Object> result = new HashMap<String, Object>();
if (y ==10)
result.put("exception”, new Exception("#:EER"));
else
result.put("answer", (double) x / v¥);
return result;

d

(1 5-14 G - /- ) String H /Y {H b Object 3¢ KU (1) Map 2% #) K S 3k B, &
divide() Jiikirh, {1458 #1% A exception 3¢ Lo Jelie, %4 answer M| & Rk 2h.

BUMES | 9



5-15 A ity v £ 1A,
Bl 5-15 Wil ik Map 543K ] Y B h &8 B Fnde i gt

@Test

public void maps_success() {
Map<String, Object> result = RomanNumeralParser.divide(4, 2);
assertbEquals(2.0, (Double) result.get("answer"), 0.1);

}

@Test

public void maps_failure() {
Map<String, Object> result = RomanNumeralParser.divide(4, 0);
assertEquals(" ¥ ZER", ((Exception) result.get("exception"}).getMessage());

}

{5 5-15 ffJ maps_success i I\ Map rHHR I [ IERAYAS R, maps_failure JIiA th iF bt
WS T S

H Map e (o] % A A THFE(E—SE W W Wl . 158, map B BRI A A 28 & &
FRIPRPRE, 401 25 JCiEARPE B0 2S5 MR e, Brandic I BOBR R T M B, T LARSRE R b
AR, (HACRATIR, 5, J5ikm A& ik AR AT ] & T, R et
P el RERE, IR &k Ui, 58 =, &AMkl E R A S H A, R A
B,

FMFLIEFRLAHLE, AMAEREMHS (KEL) (1, DL RIERERZ S,

5.5.2 Either3

eR IS 5 g 23 im R ) B RMEA SRR K, BN TR B BLX R T A5 H %
WEkH ke Either 25, Either MUIRIHHLE M EZ AT A “Al™, B4 "4, (i
A Z RN AR & X FhE &5 th 9 FR 4 A~ 4m L€ 41k (disjoint union), Ci%E5H1—
Befir A i Seh AT —FhEE A4k (union) Bl KR, REMTE[ AL E L AMAE KRR
0 1/ P O § e E POTEE G vl G Tk V0 - I A AR (ER R & S o AR LB i O Ry
15,

Scala Iff S0k [ Either AYSLBL, B 5-16 foR T 'ERIHE,

5] 5-16 Scala H Y Either 2

type Error = String
type Success = String
def call(url:String):Either[Error,Success]={
val response = WS.url(url).get.value.get
if (valid(response))
Right(response.body)
else Left("Invalid response")

}
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afi 5-16 Fioc, EEIRALPEZ Either iy LN B 2. Either JfR& i@l A | Scala iff 5
WIRHREL, S A ], anfil 5-17 35 1 {E Either LUEfTAYBEAICAL,

Bl 5-17 Scala A Either JSFIHCICAL

getContent(new URL("http://nealford.com")) match {
case Left(msg) => println{msg)
case Right(source) => source.getlLines.foreach(println)

}

B Java 15 S8 NELZ R R, (AT AT LAF] HIZ Bk il (A B fC S, (il 5-18
Java iBE Foom /R Elther J3cHL.

b4

Bl 5-18 it Either ¢ (AL o4th) K B FPE

package com.nealford.ft.errorhandling;

public class Either<A,B> {
private A left = null;
private B right = null;

private Either(A a,B b) {
left = a;
right = b;

1

public static <A,B> Either<A,B> left(A a) {
return new Either<A,B=(a,null);

}

public A left() {
return left;

}

public boolean isLeft() {
return left != null;

}

public boolean isRight() {
return right != null;

}

public B right() {
return right;

}

public static <A,B> Either<A,B> right(B b) {
return new Either<A,B>(null,b);

}

public void fold(F<A> leftOption, F<B> rightOption) {
if(right == null)
leftOption.f(left);
else

FULWES | 93



rightOption.f(right);
}

{5 5-18 1 Either RAIREGFRAAA I, FAGRE T ik left(A a) Flright(B b) /kK4H [ 3}
SRS T, Ferboiy FRY AT ik R SRR A S RIS B 5 i

A Either iXfEFIZE, oA 10 A SE nfUATE PR 25 2RI T, $LGT LR o] S i sl
AR (HAZERGRE A E ), RHR B mENEGEIN, 5 (A0 &
T Either Xy £ 48 |-, EHEF RN S 4,

1. B S DHF
Fedl T — AWt & Y B 5] - e mion Either AU ML, Flp i s3] — 42 B O T
J¢ RomanNumeral, #nf¥l 5-19 ff.

#1519 ZO¥FRAEH, Javaifs

package com.nealford.ft.errorhandling;
public class RomanNumeral {

private static final String NUMERAL_MUST_BE_POSITIVE =
"Value of RomanNumeral must be positive.';

private static final String NUMERAL_MUST_BE_3999_OR_LESS =
"Value of RomanNumeral must be 3999 or less.";

private static final String DOES_NOT_DEFINE_A_ROMAN_NUMERAL =
"An empty string does not define a Roman numeral.";

private static final String NO_NEGATIVE_ROMAN_NUMERALS =
"Negative numbers not allowed";

private static final String NUMBER_FORMAT_EXCEPTION =
"Illegal character in Roman numeral.";

private final int num;

private static int[] numbers = {1000, 900, 500, 400, 100, 90,
5@, 40, 10, 9, 5, 4, 1};

private static Strimg[] letters = {"M", "CM", "D", "CD", "C", "XC",
II-LII’ "XL“ y rrxll' IlIxII, |l'ull' “I_V“, "I"};

public RomanNumeral{int arabic) {
if (arabic < 1)
throw new NumberFormatException(NUMERAL_MUST_BE_POSITIVE);
if (arabic = 3999)
throw new NumberFormatException(NUMERAL_MUST_BE_3999_OR_LESS);
num = arabic;

}

public RomanNumeral(String roman) {
if (roman.length() == 0)
throw new NumberFormatException(DOES_NOT_DEFINE_A ROMAN_NUMERAL);
if (roman.charAt(0) == '-')
throw new NumberFormatException(NO_NEGATIVE ROMAN_NUMERALS);
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roman = roman.toUpperCase();

int positionInString = 0;
int arabicEquivalent = 0;

while (positionInString < roman.length()) {
char letter = roman.charAt(positionInString);
int number = letterToNumber(letter);
if (number < 0)
throw new NumberFormatException(NUMBER_FORMAT_EXCEPTION);

positionInString++;

if (positionInString == roman.length())
arabicEquivalent += number;

else {

int nextNumber = letterToNumber(roman.charAt(positionInString));
if (nextNumber > number) {
arabicEquivalent += (nextNumber - number);
positionInString++;
} else
arabicEquivalent += number;

}

if (arabicEquivalent > 3999)
throw new NumberFormatException(NUMERAL_MUST_BE_3999 OR_LESS);
num = arabicEquivalent;

}

private int letterToNumber(char letter) {
switch (letter) {

case 'I':

return 1;
case 'V':

return 5;
case 'X':

return 10;
case 'L':

return 50;
case 'C':

return 100;
case 'D':

return 500;
case 'M':

return 1000;
default:

return -1;

}

public String toString() {
String romanNumeral =
int remainingPartToConvert = num;
for (int 1 = ©; 1 < numbers.length; i++) {
while (remainingPartToConvert >= numbers[i]) {



romanNumeral += letters[i];
remainingPartToConvert -= numbers[i];

}
}

return romanNumeral;

}

public int tolInt() {
return num;

}
}

JE 134 4 = — A~ 17 ot 14 FH RomanNumeral 25 3¢ 5¢ 1% % Bt 1Y RomanNumeralParser, (i
parseNumber () Jjian{s] 5-20 Frs.

B 5-20 MR T U8

public static Either<Exception, Integer> parseNumber(String s) {
if (! s.matches("[IVXLXCDM]+"})
return Either.left(new Exception("Invalid Roman numeral"));
else
return Either.right(new RomanNumeral(s).toInt());

}
FENTATEAOL A ol RS UE - FRFHTES AL, Anfd] 5-21 Poi,
Bl 5-21 MRS S8 T REbTRE T

@Test

public void parsing_success() {
Either<Exception, Integer> result = RomanNumeralParser.parseNumber("XLII");
assertEquals{Integer.value0f(42), result.right());

}

@Test
public void parsing_failure() {
Either<Exception, Integer> result = RomanNumeralParser.parseNumber{"F00");
assertEquals(INVALID_ROMAN_NUMERAL, result.left().getMessage());
1
{5 5-21 X} parseNumber () F5 ik fic ( HHLBRAYAYIEIE, AV LLAY 4l rh D EHR . (B3R
ATLAMGIINCHE A5 ke . Fifbir &8 Bl R B IR OL /e 1 Etther MIA{A |, IEA0ES RMIEA
{6 b PRI AL T,

Either JCLLACZFI AL (%36 Map 25491 1 %A TIRRMIEL, FRMIGRIE TR L2 EER
WRRLE T UME G Eanft) « ik AR TR R AR, X AR A
Either {EETZ’EJ-“* I EIIME R R RIESR (KiefW b2 EWEAR) M Either it
tH, % rEnlELL IR SRR, & T RS R M AR,

2. B OEFRTAE R ESLH FAFunctional JavaiEZ2
Either o2 oy B S BLAD BT AL, 1F 2 R BGRBEM LA b AT LA EM B, A

9% | FEsE



#54b, Functional Java fEZ24REE [ -4~ Either 2505080, FRM15E 2 olLARIE ﬁf&'ﬂé'ﬁ&{ﬁl
5-18 F{# 5-20 A1ERS, Ak, 24 Either F1 Functional Java (193 fib s f — ke dc & (35 A,
IR E AT, 4nAC 4 Functional Java 19 P1 35, AT 1aT CAS I EE R MY i Wb B,

Functional Java fE%2 /9 P1 R Afife it -3, NS BRGS0, (B9
A P2, P3ME, NG T RCR AT ) PLIER A RSB B (B A S BD
fry eIl LR M0 & P T B RS, Sebr Lok dn Py ef B BR G .

Java (5 FEAR N H S AN SRR S B 1 R4 1, (H AR IR I EhY i ) AR Je 1 —
LR RIERY AR I, gk nTUUVHEIR O 8 S 3 5. WA B 5-22 A0 G i A i,

5] 5-22 {# F Functional Java £ 2261 Bt 28 K (& 10 g br 7

public static Pi<Either<Exception, Integer>> parseNumberLazy(final String s) {
if (! s.matches("[IVXLXCDM]+"))
return new Pl<Either<Exception, Integer>>() {
public Either<Exception, Integer> _1() {
return Either.left(new Exception("Invalid Roman numeral”));
}
i
else
return new Pl<Either<Exception, Integer>>() {
public Either<Exception, Integer> _1() {
return Either.right(new RomanNumeral(s).toInt());
}
1
}

{5 5-23 A 1L i PO 2R R S B,
fl 5-23 Ml T Functional Java HEZ2RYEE K (A BT 25

@Test
public void parse_lazy() {
P1<Either<Exception, Integer>> result =
RomanNumeralParser.parseNumberLazy("XLII");
assertEquals(42, result._1().right().intValue());

}

@Test
public void parse_lazy_exception() {
P1<Either<Exception, Integer=> result =
RomanNumeralParser.parseNumberLazy("F00");
assertTrue(result._1().islLeft());
assertEquals(INVALID_ROMAN_NUMERAL, result._1().left().getMessage()):

}
{5 5-22 AR S50 5-20 22 Ak, K% 1 oL P14, (F parse_lazy M, Ffi 14450
LW HGHEE R A R, ek R IR ik 10, RIS A GES ) Either 51,
I E U T AL . parse_lazy_exception Ml ks [ A (At & f7 10, S5
Wi A %R, TEEHEAEA,




A e 3 g (DARCARIT B SR RRERER (S B — B olmiAk, R RN 10) i
th Either ZE{f IR, A #GIHETI A&, Wak@&il, =& TR, IO TS
LR IT e E ik,

3. REEIAME
LR AR Either 24 UbPE S AOME — (L%, Either & o LA AHR BEBOUA M, 6 A
{51l 5-24 FIHTTR,

Bl 5-24 (LA FRABRIAR E{E
private static final int MIN
private static final int MAX

Q;
1000;

public static Either<Exception, Integer> parseNumberDefaults(final String s) {
if (! s.matches("[IVXLXCOM]+"))

return Either.left(new Exception("Invalid Roman numeral"));
else {

int number = new RomanNumeral(s).toInt();

return Either.right{new RomanNumeral({number == MAX ? MAX : number).toInt());

)
{51 5-25 fAMAA R T ROAMERR B 80,
%l 5-25 MIARKIAIE

@Test
public void parse_defaults_normal() {
Either<Exception, Integer> result =
RomanNumeralParser.parseNumberDefaults("XLII");
assertEquals(42, result.right().intValue());

}
@Test

public void parse_defaults_triggered() {
Either<Exception, Integer> result =
RomanNumeralParser.parseNumberDefaults("MM");
assertEquals(1000, result.right().intValue());
3

ol 5-25 fRIEIRA A VF L T mAX (9 % L5y, B BRI B T FE AT BEER A A MAX,
parseNumberDefaults () ik A SiCfOENINAHAE Etther ()5 44 |-,

4. FEitherskBRF®
Either 254 n] DA A BLAE i, FRES BT S i AL B DL I % 11 B eR B U AU, Aol 5-26
AR,

#15-26 JH Either ALEHigRAY S
public static Either<Exception, Integer> divide(int x, int y) {

try {
return Either.right(x / y);




} catch (Exception e) {
return Either.left(e);
}

}
Fe17E 3 5-27 il e i 2 i,
$i 5-27 k45 Either fL3EMY %

@Test

public void catching_other_people_exceptions() {
Either<Exception, Integer> result = FjRomanNumeralParser.divide(4, 2);
assertEquals((long) 2, (long) result.right().value());
Either<Exception, Integer> failure = FjRomanNumeralParser.divide(4, 0);
assertEquals("/ by zero", failure.left().value().getMessage());

{1 5-26 2R BRI TE, WIin) A 7T HE % = ArithmeticException Sif, 1 % 4w,
J!E Ikt et either (U £ 4, &NE L Either AY% i Ml s FEE R, (£ Either (1 438h
. TR MG S (045 checked W) %1 bR BT b B TXURG

Mk, FEN AT LS M BRI i v T Y e e — R R R (A aLaE . dnidl 5-28 Bk,
Bl 5-28  HHETERIN T MR Rk R

public static Pl<Either<Exception, Integer>> dividelLazily(final int x, fimal int y) {
return new Pil<Either<Exception, Integer>>() {

public Either<Exception, Integer> _1() {
try {
return Either.right(x / vy);
} catch (Exception e) {
return Either.left(e};
}

}
}
}

5] 5-29 xt£2 3 4 K (i AR £ 57 AE £ A
B 5-29 AbERLRR{EBRAHI T

@Test
public void lazily_catching_other_peoples_exceptions() {

Pi<Either<Exception, Integer>> result = FjRomanNumeralParser.divideLazily(4, 2);
asserteEquals((long) 2, (long) result._1().right().value());
Pl<Either<Exception, Integer>> failure = FjRomanNumeralParser.dividelazily(4, 0);

assertEquals('/ by zero”, failure._1().left().value().getMessage());
1

{E Java i 5 T L Either SIRIEAEREY, (2 Java I S A Sk fax M iES, ROLaiE
FRZ BRI FN A A A F L5l Either BERIFUFEL, Scala & 55N E T Either R 200 ik
Wityii . Clojure Fil Groovy 15 S M 2] Either fUHE S, I A EREE 2hE R




MIiE 3, aTLAEe B A BT s 5 I, Bl4ndE Clojure v, FRNIANLF5 S — AU
Al g, IRl keyword A @ UL Ipik. iX A Clojure 0 Fp 25 shdt b, oT UL fF4r
LEE RN

5.5.3 Optionz

Either U2 I R (. MLEI 1ZiHEE, BR T e BUACE R [l {6, s o M oh ey it

UGS T B £ 4 CAnAS ST I i T H IR A 36 T Either MORESHY) . (F 2 ek BOR bl {iix
THE b, AREIESFIHESER | Either 2 200, LA E Y -4~ ikJi— Option, Option %
LA TR PR RITEN — Rl 5, EERE 2 2008 none, FOoRA(EIEA &dl, #2
i some, FEsKIhR[R], (% 5-30 {#s1s T Functional Java HEZ2[ Option 52 FY

5 5-30 Option [k

public static Option<Double> divide(double x, double y) {
if (v == @)
return Option.none();
return Option.some(x [ y);

¥}
T AMiA—  Erfizeil option R ERNR MI(E, T5AH 5-31.
) 5-31  {illisk, option 1T A

@Test
public void option_test_success() {
Option result = FjRomanNumeralParser.divide(4.0, 2);

assertEquals(2.0, (Double) result.some(), ©.1);
}

@Test

public void option_test failure() {
Option result = FjRomanMumeralParser.divide(4.0, 0);
assertEquals(Option.none(), result);

}
FATM B 5-30 &5, Option [HRIE A none() d some() Hirb 2 —, H{Ul T Either (19 /218
A, SURIE G b &k kA iRl A e MR Hi4E%¢ T L. Option %
AT UAME ik 4 1F: Either K[ 4~ -8, Option — Rt JAH R Zam i S AW Fs L, 1
Either a[LAZANITEAINE

554 Eitherﬁ#ﬂtﬁit T

F DL el LAE - A4n e Either S, IHERME -HRIEE S, IR Scala (i IT
M A Ay %28 Ky 9Bk Th B i

Either FI|H] Java AUTZ Y 34, TERL —PiOW TR R AU BAE £ 0y, T UALE JE e (B A B AN
s st 728 40 9 Foh 24 U A LAY,
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{9 1 7 1 0 % Ch 8 s b, JRAT1iE Either 740 T Exception (A:{f) ## Integer
(471f) AL, 4nlE 5-1 AR,

B 5-1: Either HROJENMIPARE L~

iZ {5l ] Either SEHTA A MR 11 % A (EIX %)
Either<Exception, Integer> result = RomanNumeralParser.parseNumber("XLII");

2 ok, el 1EAr (€ Etther BV IERE 1 HiE—BRIHTZES K, RE MU 7 A 2 AR X e 2
e,

1. Scalaf)#E= [Tl
1§ b4y S LA E A I AE AL Scala B SWes | AFRE 2 —. SHEENNE, MY
Al -, 5 5-32 MY eR o e S R S ek R A,

$il 5-32 {# FH Scala #5: T B R LB R4 4 %

val VALID_GRADES = Set("a", "B", "C", "D", "F")

def letterGrade(value: Any) : String = value match {

case x:Int if (90 to 100).contains(x) => "A"

case x:Int if (80 to 90).contains(x) => "B"

case x:Int if (70 to 80).contains(x) => "C"

case x:Int if (60 to 70).contains(x) == "D"

case x:Int if (@ to 60).contains(x) => "F"
case x:5tring if VALID_GRADES(x.toUpperCase) => x.toUpperCase
}

{5 5-33 R 13X A WS 25 5 vA O (E T8OR
Bl 5-33 MR peds 5r 55 e AL

printf ("Amy[1 0k 4 A%d, £k %S E\n", 91, letterGrade(91))
printf ( "Bobff ik &l Yy%d, $k19%sF\n", 72, letterGrade(72))
printf ("Samiffe )i 4 IR, Bicfi%d , SR TH%s %\ ",

44, letterGrade(44))
printf ("Roy#& ¢ A CLik%s % . il h%s % \n",

"B", letterGrade("B"))

{5l 5-32 1, letterGrade wif it %% /1~ e B P #0126 2 MO AS R AY match B, FRAT11%
L F NSO & FRIERT L, Br T2 EAIERY, X LEREGE oT LUARE % Fral
B A 1 o4 Xl 2 OO Z B rL, R DT A I s B3 R IPUALAV 00 XI5 £ TR T
Pk Rk 4 F IB @& % T,
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HE VT AL W] LLFN Scala B case £ XA, X PR ME R S vl LARE BH LA 1B 25 case 1B R)FRIC
&R, B2 3558 case 2005 L, A D 5-34 KA (6] 20 (4 4 1Y PERLHR .

5 5-34 Scala P4 X case ZEAIEEAICED

class Color(val red:Int, val green:Int, val blue:Int)

case class Red(r:Int) extends Coler(r, @, Q)
case class Green(g:Int) extends Color(@, g, Q)
case class Blue(b:Int) extends Color(@, 0, b)

def printColor(c:Color) = c match {
case Red(v) => println{"Red: " + v)
case Green{v) == println("Green: "
case Blue(v) => println("Blue: "
case col:Color => {
print("R: " + col.red + ", ")
print("G: " + col.green + ", ")
println{"B: " + col.blue)

}

+ v)
+v)

case null == println("invalid color")

}

{7 5-34 & 01 TR Color, SRIGLL case M- IRHLIR AR R (o, A THE
ER B DT (7 A 2 ORI — Rl €, JRATI{E I 1 mateh SR A7 nl REAAIRTELE TR KR
ST TP & P N (S 2 A [N L [ 17T

Scala R} case 2
B RAK, LARA—REZRERK MEEINECHRALZE, 2FFH—2H
| $HEERGEREBORKESE, B TLANIMNRANE+ 2B, Scala®BEIT%FT
| case £ case £ A MM T VL TiE5 L84,
o RETVHERIE—ALI ik, £MNALFH new X8 F 30T vl ek — 875 4],
4o val bob = Person("Bob", 42),
o BEALABIAENGHTA AL QBT val £, LA HCNAMET 2 PHE
T B IRF A,
o HiFE AN case £ £ ST equals(), hashCode() fi= toString() FKik % L,
o HIEHRMmB L P copy) FETYAFBA AT A0IH X, AR EN T
AT,
FfMMcase £ F ETUlER Java T4 L EERETHEARLLG, cNARBLT

b Java Bk Lo/, ALY ARMLGNEAA T RGHER, HEHFLSE
EHARY, ET LA LM A AL,
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Java A~ L HRBIFCICED, e Fef 1950086 H (% Scala HEFETSEMT o] 18004 e A0, {Haniikiz
R VBRI EARES EGRE T, RUAREER]— ., FRAIFE X [IF] | Either,

2. Eitherkt
T BB BaR A A B R AUV AR & 5-2 P,

+®5-2: MWIE—RKAMEN=TBS

B |8

empty A EA T

leaf FOE T SR 25 ALY T
node F5 ) (Y leaf %% node

}J'ﬁiatélhl.. e A% (¢ Functional Java HEZEH(T) Either 25, Big |-, Either JihR M H K
T AR R (O o] LAY TR A E M ECRL . (9] ani W Elther<Empty, Either<Leaf, Node>> 4
FJ‘ J_I &H[’q 5-2 f'ﬁ—lsrm_fﬁfu !;LJc

i o I

B 5-2: Either<Empty, Either<Leaf, Node>> {iE45+A
(i BX A HER = M RALER] &2 Elther 544, IRAT1E LT B 5-35 AR,
$i 5-35 7£ Either Sy KRS

package com.nealford.ft.structuralpatternmatching;
import fj.data.Either;

import static fj.data.Either.left;
import static fj.data.Either.right;

public abstract class Tree {
private Tree() {}

public abstract Either<Empty, Either<Leaf, Node>> toEither();

public static final class Empty extends Tree {
public Either<Empty, Either<Leaf, Node>> toEither() {

return left(this);
}

public Empty() {}
}

public static final class Leaf extends Tree {
public final int n;

@0verride
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public Either<Empty, Either<Leaf, Node>> toEither() {
return right(Either.<Leaf, Node>left(this));

]

public Leaf(int n) { this.n = n; }
}

public static final class Node extends Tree {
public final Tree left;
public final Tree right;

public Either<Empty, Either<Leaf, Node>> toEither() {
return right(Either.<Leaf, Node=right(this));
}

public Node(Tree left, Tree right) {
this.left = left;
this.right = right;

}

{9 5-35 1 Tree Jh R A fE LN L T =4 final Hfk Js: Empty, Leaf, Node, Tree 3t
PN BB L anlEl 5-2 B it = Either B 5088, ‘EHLE T Enpty T/ i e I
Leaf JcfE i), Node MC{Fifc #ill, WA NEBAARLI T toEither() Kk, fRUEAFAIK
M AE T = ff Etther (pIERAMDES (7 b, TRATH A - REES My ooC, —1H Either,
T EG L BYLRHEARED “BEAART (union) RIS, SR MR, (H1E
T 20 A e Hoh iy —Fif,

A TRES ), L RE NI A S EIE R <Empty, <Leaf, Node>> [yt -, BL{E ol LA
4 RS U IE S P JAURS S SRRt Al 1

3. PUESCIE EE Y 77 X SR I ik [

Scala P B X PC BC 5% I 7 7148 A [W] 94 & 43 HF 2K 7% [E. Functional Java fE %2 Either [y
left() 1 right() Hek&EBCE | Iterable 41, A IHARE A PCEYEAR FR 2L .
{51} 5-36 F4 B B AP BT AR S BRL 17 % ehis RE AR A5,

1 5-36 BB ROy B I AR IR AT B
static public int depth(Tree t) {
for (Empty e : t.toFither().left())
return 9;
for (Either<Leaf, Node> ln: t.toEither().right()) {
for (Leaf leaf : 1n.left())
return 1;
for (Node node : ln.right())
return 1 + max(depth(node.left), depth(node.right));

}

throw new RuntimeException("Inexhaustible pattern match on tree");
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{5l 5-36 1) depth() Jiidiit — A~ ARG IE AR B, FIRIARER A T RESRA o CES
(<Empty, <Left, Node>>), FEATaJLAYFaE -/~ “FEGE™ EBMAK 1 “case” A3, i
B empty, IBZGXMREESRIRIE AT, RHITE leaf, AL FRMIZAMAILERE il —LL,
AR ITRE node, AR IRMIBZ R 5, HAkES NS s cm A R4 Rt

A1 o] LA4d RG] FEAD B VA AUKE SE B AT R 1 22, anfil 5-37 P e,
$il 5-37 KA EEER PR S FE

static public boolean inTree(Tree t, int value) {
for (Empty e : t.toEither().left())
return false;
for (Either<Leaf, Node> 1n: t.toEither().right()) {
for (Leaf leaf : ln.left())
return value == leaf.n;
for (Node node : ln.right())
return inTree(node.left, value) | inTree(node.right, value);

}

return false;

}

{51 5-37 S iR 5-36 —FF, APRMGMERCERIM BT R BIAE R ES R, fn Al 3
empty H.7C, FEMIBRIRM false, FIRF LM [, WRBH leaf, FAIEA PP ILEM
[, AR ICEAHRIZ 9] true, 2438 3] node WICIIET i, FRITAREELVHRE Filfor &£, H |
(HERB SO ) &AL TRIEHREER.

FATAT LA A e DA S Br PR B2 RS TS, i 5-38 FR,
%1 5-38 MiABAIES

@Test
public void more_elaborate_searchp_test() {
Tree t = new Node(new Node(new Node(new Node(
new Node(new Leaf(4),new Empty()),
new Leaf(12)), new Leaf(55)),
new Empty()), new Leaf(4));
assertTrue(inTree(t, 55));
assertTrue(inTree(t, 4));
assertTrue(inTree(t, 12));
assertFalse(inTree(t, 42));
1

(il 5-38 T eA9E T -HRBE, ARIGHEN CILAMEAERN PR S AEE. MBPPEEN T B S
AHS RAAR, inTree() JrikkiR ] true, {5 5-37 b HIK & I VS e G Th ekl R |
EREAF AR true (IR TR m LR,

fil 5-37 ReeA TR R TS A HOCE, ROTTCAEYE— B RETE AR LA s,
anfsl 5-39 B,
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B 5-39 HREICHEIER PR E RE

static public int occurrencesIn(Tree t, int value) {
for (Empty e: t.toEither().left())
return 9;
for (Either<Leaf, Node> ln: t.toEither().right()) {
for (Leaf leaf : 1n.left())
if (value == leaf.n) return 1;
for (Node node : ln.right())}
return occurrencesIn(node.left, value)
+ occurrencesIn{node.right, value);
}
return 0;

1
{5 5-39 G4 IF ORI FEE Sk ) 1, 2B VTS gk ol LA e 20 E 8 k.
{5 5-40 fF—BRE 2Rt EASDE | depth(), inTree() Fl occurrencesIn() £ i,
B 5-40 fE—-FRE AR FARHGERE . ERCEMIF R CENEZ RS

@Test
public void multi_branch_tree_test() {
Tree t = new Node(new Node(new Node(new Leaf(4),
new Node(new Leaf(1), new Node(
new Node(new Node(new Node(
new Node{new Node(new Leaf(18), new Leaf(0)),
new Leaf(22)), new Node(new Node(
new Node(new Leaf(4), new Empty()),
new Leaf(101)), new Leaf(555))),
new Leaf(201)), new Leaf(1000)),
new Leaf(4)))),
new Leaf(12)), new Leaf(27));
assertEquals(12, depth(t));
assertTrue(inTree(t, 555));
assertEquals(3, occurrencesIn(t, 4));

}
FRATIER RN EBRES Fy L sRomeH, ik oc 32 R Fn Do B vh el RE B I 0L — — & B
R, R rT LA )R b 50 B AS TR AR S o 1~ BIAL R, B RRIKRE DR A Scala

ARG RCHD 258, (HIBTEEA9 MR .
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QRTINS S KR SRR IER U RO A, FA TR IR A 5 A5 A se i B AT R i AU K 8
EA R EE. Ak, KEHEARIESAL LM, K%, oug. HREGC
PABOC Mt Z FEAEME:0, 2 S E AR R b B AR ], 2 T e & i i b
L BUNIORESTER S

6.1 EMRIEEPIIZITHR

e B S b A R R E WA, BBy BES A B 7F ef B R rhosk i A~ 1
B, BRI AR AR, (Rt W LA A I SOR PR B, X R
HOEAERRT) R AR A MBI D Ee R 8 T 87 AYIE L . anfRakf)
ARl B AU WU T T A FR . SR E G TR W AR 5 %7, B2 X A
AR, RAEARMEA T, B aTRER AR IMETE R . R A
AR RSB FRIM A —4E 1, FrLARROR RIS Tk Ay —FE T, GoF B8
A i R B 2 TAAERYRE S, (BB A — 8o B, BN R UL () 8 AR (7 1E
UM FECRAE TIRKRIELE.

R Geie tHEEATE B B am B A HE S b KRB —RhATE,

o O HRMOR A S5

o ML AR A 1 R T T PR T (LSBT i £ A5

o FAERTIIE ST TR TR AR D), "k THIARI R (AR & )
BT LU TR R AR (1 Java 247 LSRR T ),

FE M s AR UL L =R e .
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6.2 HEHRANREH

£ 4 (composition), 54 —Frd BALH, (6 BOCIE S EEREA bl 280k 8k
A R R B, % RheR BOCHRBE AR S is T TIX R Rk, Sl A RIE T
HHEE . e B S E N R PRSI |, E IR PR -2 i s 1R L, I
Z R R AT 2, g AT R A B BRI R (58 (e IR i) g
Hn, 18 6-1 flEs IR - ilim M R R4,

B6-1: BANRARPHER
A BT DN S T NBEAT O T A A R A BE IR L,k T LA 5 o 4 0 R BRI Y

K, MEAEN, i 6-2 B,

X7 O R BN A TR IE CRESURBIRA N O EEZ -, &
A LAk i 0 TR ] 6-2 ABFEREICH A e 5 A DA A3 (A ) T FHB S il b T TE
gn H Ry 2 % J i BT DRSSy 2y im B, aX M i TR s 2 Bl ok M R T AR T e
RUAE R 3 10 3 17 nl o5 SR # i AR TS ] 2B REH], ALEMHRA Fis, UL A #k
R A AR . — R % (hn Flyweight BEX) 5% -FiR% /% (41 Memento
B Zml, KR ALIORI AT KA, BB RR O B IR 1),
AT AL AE TR0 1228 REOE A F L0 e Sk 2 K, (B s e, B R R 2 il

6-2: NEXABPEREAHISBD

108 | $6FE



X R At s 3 Z BRI T EniE I,

HROEGUR T D s ARG, R T 5o -EME RIS TR R, B
R A BR A 2 22000 (A) XA, BLUELKENY “WiE" Zi “&447
(morphism) 3¢ RAVECFE5r £ FEWETE AR R, A5 S FCRT b S 55— oL 1 1 k2
mMEATE . K % 8o AR 6 AR 7 & s m e i, e By o FHBLAR skt S £ 7] i
HEd, AR TLLERIAT b T 3R (e AR s 2 L. R BaIE S ol 45—
TS B AR (S0 BOR VR BUEICAR AT (el i 35 b U VR H I & 1) 254
MEFORR L, 18 6-3 i (X Rk,

| '
@63, B ENRITEREASHRNER

[ 6-3 1) 6 ARAILAC &~ HE 2 M AL FIL B E A BOIAS RO 2. 5 HE 1R 26 o] (380 RS,
Bl 4 05 L

{51l 2-12 Mir A2l S i R eh B 91 6T Ln IR0 RER A ARy, miE it it
T & AR RO RS RV EB LA A E 9 Fr SO . Tl DN eR BGR E SR AR Y 2
Bok b (anf&e b fitter O Fiik) MIRE Wb 3 1 - B A6l FLATEMI AL R TR
8. ANFIRAVH [ (LG4 BT HBLA A 2 SR ) At G 5, 2t 211 PR d & R
i ih KR n)

bR B T AN IB 2, 2 50 BOPER PR I A ATE M sE B £515, ST LATEFRA 130 25—
or B (RIS S g AR R T REE . (i an 15 S A TR, skAvi e
Command F‘g“r"\. l'o MARA b, ViAW (7 (6 8 Sk oAb iE 5 Thik Livss s, flan
A ik A A S SE R S R R LR R T AR RS R kR G
‘©. "8, Command B AGE A HALHLE, HlansREE=E (undo), Aib-EnEhiE
AT — 30 BRI FRRS B RERS o {43 3] 5 iderh et T

AT —Fihd A AE R R S5 BRI T 2 B C R HEHE, et IR0 105 3 5id%
fi ik 1 Template Method 5 5C.

6.2.1 Template Method{&st
R T 3 — A & R4y, *F Template Method HEAIIHUAT R (LI ZCR , 14 o
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LA R ek T5F BlE SR AFEEAIE5H), Template Method 8 7E—~ 75 i Wil & S
BN, (BT -0 ATEA LR, S0 12 T A 1 Bk 25 e+ 2 ik 42 1)
S5 L, Template Method #zCHIEE 9B anf 6-1 (1Y Groovy fLELAT R,

$l6-1 Template Method BEiFHT “Brife” SCHL

package templates;

abstract class Customer {
def plan

def Customer() {
plan = []
}

def abstract checkCredit()
def abstract checkInventory()
def abstract ship()

def process() {
checkCredit()
checkInventory()
ship()
}

{5l 6-1 o1 process() J @ (ki |- checkCredit(), checkInventory() #Iship() ik, X =1
kv e AR ik, R A9,
T A — SRl 5 4y 0 R B e AP AT AT 18 5 254, 35f) 25 1 FCRS Bl st 2% 65 5] 6-1
B, 1i5EM 6-2,
Bl 6-2 2%t Template Method B3 AIREM

package templates;

class CustomerBlocks {
def plan, checkCredit, checkInventory, ship

def CustomerBlocks() {

plan = []

}

def process() {
checkCredit()
checkInventory()
ship()

}
}

5 e SRR AR MM b SR B A TR, (E9] 6-2 vh Bl T 246 Lk ALy S A
Al UM M 0 e e R KRR — A B T S R R (. A B PR
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Skt SRR IR 1% (IR S FIR56 Y S0 A ) | SR AT RE LI i
i, PR B  T

Al F A S B A S, 4% B8 (8] 6-1 AU Template Method B “f&887 GBL, A0 #b
ATLTE AR L S A 9B, SR TR TV M ik R f e, (HE AT RES
PRICX s il ) 5 k. R D5 a0 SO T FORr SR A0 SORS . 4R MR - 28 E
FIEMAEE, SRt ke, SRR M ik W A 2R, RIS AT EE
2 ARTEVEMMAT I, B AnIR A LT & R T E47E Customer AALHRIN (I 5 ik 551,

i8S AU B A R e S A, AT R E M R gk AF, BRIRRMNSE LY %
£ I foe ik ek JAe b P B0 Groovy £ - ERERY 2RO s R0TT (2.), ATLAfE
S B ik R e il BAsdt R AR, FREKNTLLS F 4nfdl 6-3 Ay process()
FikiE L.

Bl 6-3  AyikI A ARt B3 Rl
def process() {
checkCredit?.call()
checkInventory?.call()
ship?.call()
}

{7l 6-3 ki 1 JA'14 checkCredit, checkInventory il ship [ MEME{E T L 55, FRATATLLA
bt B R - e e, (R 7. s BT X AR TE L E A 1S SO S SR R AR )
iE el MR E S VEiY . RELAREERI S FCRYS, Euan— Ky i, 2V R IR i i
. 28 IFASIRA LA 220 "WREGT ., (e Z vk TIEEES i1 i A 470 1.

U & AR R @ B el B ol DALEFRATT 129 K Ry /A fCAS, 28 87 Command 55X
F11 Template Method B4 KA 1A 1 g dfF I,

6.2.2 StrategytR=

Strategy 5 AL R 2 55— 5 e Boni £33 RifL A0 — FhE FEEC. Strategy BEAUE X —/4 Tk
W, 8 AR A R e O PG, AR BRAY LA BENS B (E TR . X R
YA R TR AL A2 ] . A G A R2m . 55— S5 s BOLE - r F R gL & Fb
WEERY LA,

il 6-4 £5 tH T Strategy BAHY SRR, FANIVHE A M A BeaY BRI TH ) & 2k
Rik.

Bl 6-4 JH Strategy BIFCRACTEH 4~ BRI TR A
interface Calc {

def product(n, m)
4,
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class CalcMult implements Calc {
def product(n, m) { n *m }
}

class CalcAdds implements Calc {
def product(n, m) {
def result = 0
n.times {
result +=m
}
result
}
}

(9] 6-4 P M BCEIBUE TR . BRI PSRBT A B (i
WERRG) . A EETRIELER, B BN ik, AR — TR, mhl 65
iR

B 6-5 MILFHAY TR HRE
class StrategyTest {
def listOfStrategies = [new CalecMult(), new CalcAdds()]

@Test
public void product_verifier() {
listOfStrategies.each { s -=
assertEquals(10, s.product(5, 2))
}
}

AR, {51 6-5 R RPN HBIR [0 THIRIAVES R, 2R f] 6-4 AL BHET N E T,
A E R &£ Groovy fRASEAE LS R BIIGE D, RZ el LA E4f. RG] 6-6
LSRR NI H LTiDE ST

Bl 6-6 Hi{AHLFEANMAR T A [a] T3 g

@Test
public void exp_verifier() {
def listOfExp = [
{i, 3 -> Math.pow(i, 1)},
i3 -
def result = 1
(j-1).times { result *= 1 }
result

H

listOfExp.each { e ->
assertEquals(32, e(2, 5))
assertEquals(100, e(10, 2))
assertEquals(10e0, e(16, 3))
1
}
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{5l 6-6 fra P FPRE LH B HEIE EE UL Groovy fURSBRAVIE AU L. Bl AZRE LA {EFIT
WPk TRERIER, (R TFAE T BRI £ PR, AL N E TR, (B
6-6 FIRFAL R T A1 AT LAB I £5 fR RS N S8 4 foBh 4, i B0 S 28 (% 4 U5 IR T RO AEHE ek
AMLES T o X IJLAGIF A e 2 A R BGUR AN TR EE, ENE 2RI 1)
ABARIFnfp AR AR B ST T,

6.2.3 Flyweight#&XF0ic1Z
Flyweight B0 — R £ BRIVAREL X 5 |1 Z AL SRR Ie s s, Jfngey— 43t
Fith, FRIG 5| Fith A X Gk KT BRI,

Flyweight #N M 1 “briesd” AT RIS — aTLAMCRATA Kb [R] 0t R A — 4~ S Ry
AR, FIANFEA TR LA SE R 3 @ — A “hrdfEdn T AR FEIRAIATA 5

[ER, FATERFo L ZohBA M ARG & B =t R A0ZE, MR ATLLR Gl —f
brifeah 951, LR P oI IR IR SORFoR A CHA T 6. B 6-7 B T T
CIREE O] SN

Pl 6-7  EATTHIHLA BRI — L R

class Computer {
def type
def cpu
def memory
def hardDrive
def cd

}

class Desktop extends Computer {
def driveBays
def fanWattage
def videoCard

}

class Laptop extends Computer {
def usbPorts
def dockingBay

}

class AssignedComputer {
def computerType
def userlId

public AssignedComputer(computerType, userId) {
this.computerType = computerType
this.userld = userld
}
}
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$ xR il, RamAEITEILERE —FMECE, RiMABTHAPEaR—4
Computer ¥ S5l /R AN45i% T . AssignedComputer HRIIEFLZIEHRHLICHFIH /.

H% Tl Factory F1 Flyweight #5202 2% ER IR THTH M5k, Bl LAR A2 =it Bl
ProfEdn s L, Aol 6-8 Pk,

5 6-8 A= flyweight HHELHLIL IR AEH T
class CompFactory {
def types = [:]
static def instance;

private ComputerFactory() {
def laptop = new Laptop()
def tower = new Desktop()
types.put("MacBookPro6_2", laptop)
types.put("SunTower", tower)

}

static def getInstance() {
if (instance == null)
instance = new CompFactory()
instance

}

def ofType(computer) {
types[computer]
}
}

ComputerFactory JE W [ —MEETE KB ol REM T ELINZE, STl e of Type()
R ERGEEASEH, B 6-8 RAFHEHMEAG LI Sk, EILNH Java iE 5 K EIHN
%, EALEERIFET,

Ait, Singleton BEF A B, B B E F T R LAY £, AT AT LAFIH Groovy
H {1 @Singleton i 3 fEift ComputerFactory ISEPL, #nfFl 6-9 B,

Bl 69 MEfLAIEGILT

@Singleton class ComputerFactory {
def types = [:]

private ComputerFactory() {
def laptop = new Laptop()
def tower = new Desktop()
types.put("MacBookPro6_2", laptop)
types.put("SunTower", tower)

]

def ofType{computer) {
types[computer]
}
}
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FEA ML — T )R B A briE s L, AR 6-10,
fil 6-10 EBA LT R BRI brifE s

@Test
public vold comp_factory() {
def bob = new AssignedComputer(
CompFactory.instance.of Type( "MacBookPro6_2"), "Bob")
def steve = new AssignedComputer(
CompFactory.instance.of Type( "MacBookPro6_2"), "Steve")
assertTrue(bob.computerType == steve.computerType)

}

EAE L FIIE M SRR B, BNHFHeh B mictamfidx, R
HEMMEZARAIAE, IR - REEGUNIE L, (Ad0E (edfdimift) sk
I

PAMESR 4 iR e By “idie”, MidICrIsR BV T R ILEE R, 1HA G 6-11
TE SR B b FC R A

Bl 6-11  HEIEAFILILER

def computerOf = {type ->
def of = [MacBookPro6_2: new Laptop(), SunTower: new Desktop()]
return of [type]

}

def computerOfType = computerOf.memoize()

{# 6-11 7F computerOf v B N & L T bk &b e L 35 ¥ 7F computerof & %1 |- M H
memoize() Jyid, FEwTULFS A B AV I ILRE b AY e Bose i),

(il 6-12 73 BN 1 A0 T 75 AU BRI AL 77 A B ML il
Bl 6-12 PRI AIELER

@Test
public void flyweight_computers() {
def bob = new AssignedComputer(
ComputerFactory.instance.of Type("MacBookPro6_2"), "Bob")
def steve = new AssignedComputer(
ComputerFactory.instance.ofType( "MacBookPro6_2"), "Steve")
assertTrue(bob.computerType == steve.computerType)

def sally = new AssignedComputer(
computerOf Type("MacBookPro6_2"), "Sally")

def betty = new AssignedComputer(
computerOf Type( "MacBookPro6_2"), "Betty")

assertTrue sally.computerType == betty.computerType
}

PRELINIA O ES RARTE], (HEREBan B ERE K, M1 “Hen” Ribes, Rz
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dt AT LIRS, RBLMAS A, EEREGURRA R, OV T -4 ik, &
GBI EHAT LI, st T R AR AR R IR, EER AL T F LS
SO T REM:, RAIBGE ]~/ RY [ Flyweight B0 5 3, i HAEH B 8pY & ek
Tg'\-‘jijllo

6.2.4 Factory#&z\Fni] Bk

(EB IR T FTEIEAE Y =t A 1) 7, 58— SRl (ﬁﬁ%m&-‘ﬁlﬁ) A= BRI B
AR S LRI, JRATT AT AT el B ﬁtﬁf{ﬁtﬁﬁﬂ' TR SRy . BRI IRATTT LATR 78
S b 1% T AR AR AR o] G b A B A bR B, sk BT f‘iﬂ‘]i"—ﬂl‘ﬁ Tl F
A — T WECRE i Yl e g, 2ot W L, FEATTLARIE H— S el
B bn—foas e 8, anfdl 6-13 {4 Groovy RT3,

5l 6-13  {E AR B L) RIR[EAL
def adder = { x, y - x + y}
def incrementer = adder.curry(1)

println "7 [l . ${incrementer(7)}"

{3 6-13 £ adder |l fif ALAOE — 2882 0 1, X s RO EE T, E5h3k
{17 A P2 B e B

AT A A4 ] i — A~ 3 ER ik BT, 15 B 6-14 1 Scala 28 U ik <45
Bl 6-14 B UAAAY THE A%, Scala SLHL

object CurryTest extends App {
def filter(xs: List[Int], p: Int => Boolean): List[Int] =
if (xs.isEmpty) xs

else if (p{xs.head)) xs.head :: filter(xs.tail, p)
else filter(xs.tail, p)

def dividesBy(n: Int)(x: Int) = ((x % n) == 0) // @

val nums = List(1, 2, 3, 4, 5, 6, 7, 8)
println(filter(nums, dividesBy(2))) // @
println(filter(nums, dividesBy(3)))

}

O i LI 2RI el Bl B AL RE T .
O filter SREA -4 HS (nums) Fi AR E e H (BTRE 2N dividesBy() si#
ERRSH ).

(ERIEAEGCIRE Bk, (] 6-14 “ A2 Hib[HL b [ dividesBy() Fik, AUEA [
dividesBy() ARALZW A28, ML A SEEEGHE TS ERERAKIER true ='3'<.
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false, ZRMi{E & LH filter() #{EAUIE, FeT - et ¥ —4-2%. Ui HEn
HACERLE - R ek B 2 Y Filter () Jyiktyid i,

B FE R BRI A =R, XA R i T b R R, W, RS2
WA SSOa T B, eREGU T RS RARMFE, A SR s g Ky, 1L
K, FTHLIEAHRES TR - Rl 2 S BE 2, 155 Java MR B 280 A B & A1 7] 6-14
ARFER R HLAE MR, A S AT FLIEO n] (& AR, b 173 ) R B b 4 it 1 1) i G
AR o i, EERATHE, KBBCHRT A 4G R IT R & R A AU feix Rt 75
{E s, Hesavral A Al E A 45 (LAY dividesBy() Fiik, Ak g
AN, B R A T R R A Y, IR A) T (R A A o U ) R 1
B A B E LI A, wEERB RN E iz ry, A AR QBT L ]
ARREHER -1, FAR B R EEMRENERTENL,

B HL (T LA ) e B e ik e % A R B

6.3 FEHERFREXERBIXTEL
Wl1EFxL—BSlIE:

LRORSE BT SURVE S R N Pl b o S SAR TR R R L SRV
8 B R A AR BD A A A TE R

Michael Feathers

W RAERE R AT E F L, Ak & i e gy, RO ER R A 2
PRI ER I, X - WA DU T A ke S BUARRS R, O Hr i G SO0 A fl RERY
AN

BRI EEEF M, R dim R H bRz . P8R, RS T o G i 4h %
ARV ) U H LR 8%, HE RAIREFFM A& £ 3758 It A e iR A % SN
Michael Feathers BT “ A ifiaE (K357,

WA S AL R G &, EREFFZROE A RHAIMER, LLATR D

AEfE P S H . JF% 7R A mia a RAs S Eee, 2 A% 5 BlLGX Bk i id
#=hl,
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L EAHEHREBER
AR, CRICRE) A RAGAERIR K, (£ 1% KRNI T R BURPRL, AR — BT
AR PR AT, 6 Al SR SRS S— o, BRI AR A i .

AT HUrX FE TERR RS SR ER SRR, WilEd rArer, B2
BN LB KO, ST LA ARSHIA A FI LS

B AEIF R A EE R ABCR I TR G AR (KT 1, HER 71 fneEs sy
ZIb, EA KA BAIER) . TR BRI — A M B, AT TEAME T —
B 2% EsE e Ak T SE BRIy, TEE AL B b R AN RS RIS T

{51 6-15 KELAf & XU LI 56 ey KB F .
Bl 6-15 i &3 NHY7E £ Bosr B

public class ClassifierAlpha {
private int number;

public ClassifierAlpha(int number) {
this.number = number;

}

public boolean isFactor(int potential_factor) {
return number % potential_factor == 0;

}

public Set<Integer> factors() {
HashSet<Integer> factors = new HashSet<>();
for (int 1 = 1; 1 <= sgrt(number); i++)
if (isFactor(i)) {
factors.add(i);
factors.add(number [ i);
}
return factors;

}

static public int sum(Set<Integer> factors) {
Iterator it = factors.iterator();
int sum = 0;
while (it.hasNext())
sum += (Integer) it.next();
return sum;

}

public boolean isPerfect() {
return sum(factors()) - number == number;

}

public boolean isAbundant() {
return sum{factors()) - number > number;
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}

public boolean isDeficient() {
return sum(factors()) - number < number;

}
}

RAER 2 HEL ¥l BEEBAGEMSGE, FTLBRES, X BP0 ERmi
RASE . 17 6-16 [61 4 fir & FAHE Y S8OHE BT ok T (TR AR LA L

Bl 6-16 fir & XHIBEBFIE LI

public class PrimeAlpha {
private int number;

public PrimeAlpha(int number) {
this.number = number;
}

public boolean isPrime() {
Set<Integer> primeSet = new HashSet<Integer>() {{
add(1); add(number};}};
return number > 1 &&
factors().equals{primeSet);

}

public boolean isFactor(int potential_factor) {
return number % potential_factor == 0;

}

public Set<Integer> factors() {
HashSet<Integer> factors = new HashSet<>();
for (int 1 = 1; 1 <= sqrt(number); i++)
if (isFactor(i)) {
factors.add(i);
factors.add(number [ i);

}

return factors;

}

Bl 6-16 F LA HTEHAHEE. £ A1 & tsPrime() Fikh A ST FN AL, K
{i1{E RS S 4 fE 5 ) Ands 1L 3 (instance initializer), & Java B9—FEHETY, x4~
fCRSR e R Bl , (EXAMB T AL, B Java TEH 88 2 YMEEEM 5 —FE 6L
ol e T Ex .

5l 6-16 [ isFactor() A %0 factors() AL (AR, 'B1#0 ClassifierAlpha 2
(B 6-15) iy AAR M TT R IR &R B — B, AOVEMIEB TRERR T £Z
JeA KB, JRENIIhREE —Fr.
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1. AEMRERES
Thitk & & A A1 7T AR TR MR Rk, Bl HE B 5 (035 5 28 SR AR LB B Factors 2%, 4nfi
6-17 Pims.

Bl6-17 LM, FEAMILE D

public class FactorsBeta {
protected int number;

public FactorsBeta(int number) {
this.number = number;

}

public boolean isFactor(int potential_factor) {
return number ¥ potential_factor == 0;

}

public Set<Integer> getFactors() {
HashSet<Integer> factors = new HashSet<>();
for (int 1 = 1; 1 <= sqrt(number); i++)
if (isFactor(i)) {
factors.add(i);
factors.add(number / i);
}
return factors;
}
1

FANTTUA B {8 ] IDE (942 5242 £ (extract superclass) IhREHMEFIF 6-17 AUEER, BT
MEHRER A A 5 L B0 (R T 6K G148 B number, [RIH number A2 F| T HEE, hiTEY
AU, IDE £ iR A 1/EFEALFE number (F)ifR]) (A=pli%, B7#k, 1 protected fif4H
%), {ilvh L4 number 152k protected /F Ml ik, Kt IDE #8218 AF H i) — A F B,
He A R (PR 25

2Rk EE A ME, TERsEMEEREMRIHFER A EL T, F
6-18 R EZ G E R BB F.

#l6-18 EHzJERit TRISERES BT

public class ClassifierBeta extends FactorsBeta {

public ClassifierBeta(int number) {
super (number);
}

public int sum() {
Iterator it = getFactors().iterator();
int sum = 0;
while (it.hasNext())
sum += (Integer) it.next();
return sum;
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}

public boolean isPerfect() {
return sum() - number == number;

}

public boolean isAbundant() {
return sum() - number > number;

}

public boolean isDeficient() {
return sum() - number < number;
}

}
f5il 6-19 J& A9 Z TR BCHIERIT

#l 6-19 FEMZJERIL THIRBHIERF

public class PrimeBeta extends FactorsBeta {
public PrimeBeta(int number) {
super {number);

}

public boolean isPrime() {
Set<Integer> primeSet = new HashSet<Integer>() {{
add(1); add(number);}};
return getFactors().equals(primeSet);
}
}
TN Al B HE number “FERAI T RIET, (LR RATHHERBAGE L5 18wy %,
B A M BT A K E Bk, R 2R RS A 550, G eT LA BYIR A1)
el BT 0RO 7 N5 o Sl O] 50 = AL U 3 DE

XA — il it AR A o LAY RS A . A UG T (ClassifierBeta HiFil PrimeBeta %)
B 3L 7 A 3 number T BEFN getFactors() Fiik, Mitkdb/E 7 —k. BESAGMBE
PR B Tix L. iR AT REE TR TR (il anilE B ok 4k & sk 31
XA R R TEEIARL) , A T AR TR A R0 - ERUEMRN - X R4S, H
Ayl LA S HEFR & BP0 FROFT o0, Ak TR A HIERE, SURmMI A RIE S T4k
&, GRS —S R ETFATE.

2. UEERARTHMER
H 2 WELLE Java FEBLE AR EGUR AR 7 KB K BIF, 4nfil 6-20 Fiok.

Bl 6-20 F A R B AEAY 53 B oy 28 SCHL

import java.util.Collection;
import java.util.Collections;
import java.util.HashSet;
import java.util.Set;
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public class NumberClassifier {

public static boolean isFactor(final int candidate, final int number) { (1]

return number % candidate == 0;
}
public static Set<Integer> factors(final int number) { a
Set<Integer> factors = new HashSet<>();
factors.add(1);
factors.add(number);
for (int 1 = 2; 1 < number; i++)
if (isFactor(i, number))
factors.add(i);
return factors;
}
public static int aliquotSum{final Collection<Integer> factors) { (3]
int sum = 0;
int targetNumber = Collections.max(factors);
for (int n : factors) {
sum += n;
}
return sum - targetNumber;
}
public static boolean isPerfect(final int number) { (4]
return aliquotSum(factors(number)) == number;
}

public static boolean isAbundant(final int number) {
return aligquotSum(factors(number)) > number;

}

public static boolean isDeficient(final int number) {
return aliquotSum(factors(number)) < number;
}

}

O &J5iLER4A NN | number 228, RAEA T UERCEHINEBRE.
O it kAR public static %0, [KATHTENE 208 3, HEULATUL—Rei iy 5
EHor e 2 9N,

© TERBI A BHORRIIEI, R RERIZM BRI TN MR R RHLE,

@ FLRTF. (ETSHIT I AARIENII FRCEITT.

B 6-16 WATEARCS A (HEMAGEN, Tt sRai) BMAREA, J0rhhg LsPrine() J7ik
fsl 6-21 Frk, JCheA7ik S 5 6-20 7 4 ity 35 e & — Bk

Bl 6-21  HBCARA R BB R

public class FPrime {

public static boolean isPrime(int number) {
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Set<Integer> factors = Factors.of (number);
return number > 1 &&
factors.size() == 2 &&
factors.contains(1l) &&
factors.contains(number);

}

AR A 1 A A SRR ACIDEE, 428 & AR R I IH A, Bt o gh i) Factors 3¢, 4T
factors() Fikek A of (), LAtR&E AR ATiEME, S5 Raf 6-22 Fror.,

Bl 6-22 £t RBGUEAIRY Factors 2

public class Factors {
static public boolean isFactor(int number, int potential_factor) {
return number % potential_factor == 0;

}

static public Set<Integer> of (int number) {
HashSet<Integer> factors = new HashSet<>();
for (int 1 = 1; 1 <= sqrt(number); i++)
if (isFactor(number, 1)) {
factors.add(i);
factors.add(number / 1);
}

return factors;

}

P A B R A ) S B 280Kk A P AT IR, RATHR U e 9 T AT ACRS sk A~ B2 8%
LIk, Bl T kst vl LATE Factors JSAyHE ailf b T kg 52 e 8o 2R 38 B $ i
¥ 1. 11 6-23 e KBy FHRFMERER,

fl6-23 SdBEMNEERRER

public class FClassifier {

public static int sumOfFactors(int number) {
Iterator<Integer> it = Factors.of(number).iterator();
int sum = 0;
while (it.hasNext())
sum += it.next();
return sum;

¥

public static boolean isPerfect{int number) {
return sumOfFactors(number) - number == number;

}

public static boolean isAbundant(int number) {
return sumOfFactors(number) - number > number;
}

public static boolean isDeficient(int number) {
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return sumOfFactors(number) - number < number;

}
}

AT A i BT (T ok 1 2 18 S ok b & B e iX — RSB e BN RE . el it &
4 (composition) (M4 44 (coupling) AAF|ASEHAERI, % 6-23 (i T Factors
35, AR e F B EINTE > EEATE

WA SEAMENEMYR, BHEeEEN, X —-THRHATA EER, UMALGXALR
2 TR RNTAEFERAESEE R, T —HEEHRR MMM E, EIMma kIt
SRR EFIRRG, RO A SUE SRR AN T AILE] . SURET . AELLER R
BaXACRDE TR MRIES FTRORSEN, HE—-SdER BARE ARSI, mAtg
KEMS, BIER A EF VR m, ARE T4 NRENRCR. w7E R mm R A R 5%
fEAAE W B SR (Flan&-Folk 5 ), @k FRIE AR RERIER,

FArDxt iy 4 ACRRAS B AG A BG4, BRanFed 1RE e ieHE R 2] IDE £ 101 52 20 i)
protected pk f1, #Hilliz TARAT R ZAMBE, ROBMNEEFNLARESEN TR, &
BRBGURTY R —FEEE, Bk B ER LA A im0 . fURS R R AT
Pt CHY AL DEK, (HeRBECRF RTEX MR R AR T dr &SRRz 2,

AT RS RS AT R B EREE TR LRSS, B —, MIE S oz frish Wi i 4
v, F{' 1% T Factory, Strategy. Singleton 1 Template Method #3191 F. B, #i
B T EORAYIE X, BSRBL A TR, RITAEL T Flyweight #5204 1 2809 580 Fn
B FICICR R, 8=, RECUMIES s i iis SREA R, S R w]
i F A RIEATE,
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FIARCA L, WAWORAIG] AL S, KA % B YA 15 B ek B G Pl e ) S A 45
Ko PiEHZEARERE ZG, ERITHERRBII L P REREPORIE.,

Tl Tat M ix— Bk iR UG R BGUBSEEIL R IR AU S 2. JMT 1N Java 8 R4S, ARIGTHIR®
FheR B2 f9Fn Web HESE,

7.1 Java 8

MO AEA A Fi A — 226 1 Bigrnid Java 8 (1 lambda 1. & it Java 8 9 TRH{)
TREEW], oA WA AT fE TR & A P R A, MR TD 0L IF A48 11 o 52 52 34 ok X
HRFPER AT AL .

RATAHE 2 FM “NalbSbrE” BS54 Java 8 BUSCEURRA, #nfl 7-1 i,
Bl 7-1 A7k FACEEERAY Java 8 SLHL

public String cleanNames(List<String> names) {
if (names == null) return "";
return names
.stream()
.filter(name -> name.length() > 1)
.map{name -> capitalize(name))
.collect(Collectors. joining(","));
i

private String capitalize(String e) {
return e.substring(®, 1).toUpperCase() + e.substring(1, e.length());
}
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Java 8 19 stream |- ] LAHARE & —E R eR B, A BIFROTAA A B Ase (FRA
AR te), AN collect(). forEach() K& X TPk, Bl 7-1 1 filter() Jikike Tl
B A 2B T R 8. Filter ) A iLAUR B /4R Bl Boolean Y @b ef %, ‘EM
VETRE AR R &t IRIE true RoRM A TRESE R, 1R (8] False MR B I EE R 3 A
BB,

Java 8 B 1 B hneA BBk, GRS T - E A R MIE kb A, Bl anfEl 7-1 R Ry
filter(name -> name.length() > 1), SE%& 5 ik H 42 v i% & filter((name) -> name.
length() > 1) , K G#EEERN lambda B U — 428, Bl IUF &0 & LA KIS,
stream $ A IHBED o LAFEIR [F] 32 Y "k kg,

Filter() Hi:Z R {E ARSI Predicate<T>, HsLubit —4-1R [a] Boolean {H {1 eh %2,
e EEALE, el AR b eI IR RIS, afEl 7-2 Brzr,

il 7-2  F e~ S

Predicate<String> p = (name) -> name.startsWith("Mr");
List<String> 1 = List.of("Mr Rogers", "Ms Robinson", "Mr Ed");
l.stream().filter(p).forEach(i -> System.out.println(i)});

{5l 7-2 3@ L ke G T el S o], PR £ U U] A B A2 PR DR R E 4% PHRY lambda B, f
TGRS AT filter () Aikfitfe, JCIHIESCH M ES 8ol 1k,

{5 7-1 £ 2 Ja, XA T map() ik Ak 8 A h iy B — 4~ e F i capitalize(),
B f U ) collect() 5 ik — 4~ “SREFERPE™ M stream WP 7™ 65 RA{E A9 #8215
collect() $ATHIZINTH BRI LR HESPIICRSGH (—B) BHE DAL
BRI, H2—(H (AsRFEE) . Java 8 f5 & 1/ reduce() Jjik, {HiXHH collect()
i, BIAEACFR{E AT 75 e (40 StringBuilder) MY &),

Java AP W9 2R 4 0& M map, reduce R R, IBAEGRIE FrE RS
AL TR AR — e, G0, 4R (R Arraylist 02 BLRYAY Java A BR T ik P AT TR 2045
1§, reduce AU Lk A4THr41 I, Scala FlI Clojure Y4 & FE — % Bh A {8 FH i A~ T 2% fly 2
R, fE i A B R CR I EE, Java 8 (DB R F I FEERMES, mE kM
LKL REATEAY, XL, Java 8 $24E TILL#E ArrayList i1 StringBuilder 4§
(AT A R TR Em ik, X0 ik AN Fn s Rt 8] B vl 4, mkd B
A LEFHLE. Bl 7-1 H reduce() 77 i thgERK i [RIFEAUEE B, (B3 b AR [\ 3£ & H
collect() #CR T . 4B IXFPAIGLIIZE R, EFANTA T EBAE S L3R efi 80058 K
B D T tH A — s b al AR

711 EEAXEO
A T i TR, Java M —FR 21 A, #R W SAM (Single Abstract Method, Pt
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% Ji#:) $#11, Runnable i1 Callable # MR A fCRMMHI 1. R LMK, SAM 1§
24 Bl — iR ARG 5 ) et U TR HLII R FH . BLZE Java 8 A5 1 lambda BuiX R g &
Y 136 RS 8 A, i Bl ak —Fp ol ¢ ek BGREER " ISR HLE], ATLALE lambda 1
SAM Hik2 Foke, H¥GNE N R IRA SAM 2 09458, & L UF 1 lambda Be B (%
SE Ik Ffk— 4420, Fil4n Runnable 4% F1 gk B N |- | @Functionallnterface
brik, T, %iF & R0l 95T Runnable i — 4% 0 (ifidE class & enum), Jf- HTF
O RGO R,

TN eI LATE (9] - 2 — FHUFL Runnable [ 44 N0 Java 8 BB, FEIAICADE T (%
3 lambda B Gl | ETHILERE .

new Thread(() -> System.out.println("Inside thread")).start();

eA B HE 1 RTLARN lambda SRER R AL 7, fER 255 O & FEHUH. R D QIEARS
PEF5 ., BAENRAF AR 1 Java [ALAKRI 21 .

Java 8 B FCVFIRNIERE D AR F &, “BRIANIET & Sl n R qh ey, LA
default SCER-FARICHY, JEH%R. dE& &R public ik (HLAF Bk ). BN ik
Sl B ahith MBI LB 1 HE O, X FRIRSE 7RSO BIAThREM
FHIEERE, =R FEEAH 7, 40 Comparator #2111, HBLIA L 5 +HA. RIH
lambda Bt SEBURIELERES , ol LARRICTR] b T Y 00— AN IR A RS ES , 4anfil 7-3 Prors,

1 7-3 Comparator & [ Y BRIA F ik

List<Integer> n = List.of(1, 4, 45, 12, 5, 6, 9, 101);
Comparator<Integer> cl = (x, y) -> x - y;
Comparator<Integer> c2 = cl.reversed();
System.out.println{"Smallest = " + n.stream().min(cl1).get());
System.out.println(”Largest = " + n.stream().min(c2).get());

% 7-3 # lambda B E | — B4z, G —/- Comparator SCfil, )5, FAMTAFEERA
— BRI BRIA 5 #: reversed(), BEEE] —A-EH 75 RIS EM . xFhERA L
[t BN EMIRE D, ATLUA AR “mixin® SR —FE(r, i Java IESHIH 2
M.

AT T CATEAT JLAP IS &5 P 3] mixin AHEE. B 58 A Flavors i 5 (http//dwz.cn/wiki-
flavors-lang ) , A& 5% 31 B Hb s BRI — S oK RIS A Bt P A= ) o AR T LA 3 HE i 2 1Y
BiF, EEERRKIM L TRAT RGPS (BERR, Rk, RO, FF),

A e B ) RS FHUE, ARG AR b AR R b, e A RS Bk
R SERERIZETE . 1 S A0 — LA S WAV F R S SURME, LUG PN 7S i 0 i 0
X, BRFE IRAT b, BiE A RIE SR, mixin FpEEBLCE S B S BLR B
Fanyi ik A Tk




Ruby, Groovy 52 {0015 & th Ao VRl ik mixin X, EREA MG Bk EEAEhRE, XLk
I S Y mixin 2T HEE ORISR Z MRS~ RhE5 by, EREE 0 —REAR 2R, REAT LA T
instanceof #54r, HLERE{GE ~FERIP BN, (5] —/> 2 b nTEATR A ASPR 24 H AY mixin, {H
AR D A8, mixin Bk THUE BEEE S, LT LASEBIZE 2 T4, Java 8
MIEE A 5 E:0H Java 1B S 9] A 1 mixin HLHI, MU IDK AFEE 4l TS 334
VKR, ihidmliihik & Arrays, Collections JXFERISE T

7.1.2 OptionalZERY

{5 7-3 Be ) W Fr AT H B LA get() 457, X YLl 47 7 — Tl Java B FEMERY R, Java 8 Y
min() S NG T AR A AR PEE HAE, Mk Pl -4 Optional £k, FRATITESR S Fitit
i A ALURIAT A, Optional [ 1175 i R ] 45 St BLC i (X 4y F R R Y null *Hf’ﬁ’)bﬁ?&
ZE ool (5L, Java 8 IGHREME T ifPresent() Jyik, WLAHIEZE5EIEMGIE |,
TEAE (LY A AE AT S S AT A (e, ildn T i (9 4811 (0 FE 4 3 B g T EIhLH
L
n.stream()

min((x, y) => x - y)
.ifPresent(z -> System.out.println("smallest is " + z));

AR TN ARG B H 00, wTUASK B 1-3hHE ALY orElse() /i, Java 8 [ Comparator
O ERIA A EH BRI 1, Fef 1IN E B L aT LAGE T b (R S BB 5 B 77,

7.1.3 Java 8Hjstream

R e AMiE S . HES (40 Functional Java, http:/functionaljava.org/) 4% A I stream
g, TSR & A MW S, Java 8 DA TiXA-fr5l, &4k ¥ —#tAa RN
stream AR5,

Java 8 (1Y stream $1% 4 % £ &N R BUERIE 3L E TR, stream fETR 2 KT AHERS
AL, (A —LESCHMX B,

« stream AFRATE, S MAEIATRS HAVEE R G, — AIERRIZERE LA,

o stream MU H Lk i) e B, B9 SRE K A Xk, Bilan Filter () R 1E{EIR A
il A A sream N, A EE TRV A .

« stream EAYIERTEIS T REMOBIZERIA (TFILSE 4 7).,

+ stream A LA A (TCPRAC) . il4nge ] T LAKDE -/~ 3% Bl v 5 %5 1) stream, 2R 5
M Umit(), findFirst() %05 doRMMIL 500 4.

* stream {§ Iterator AL 4%, HURIFES, WL Z f5 %0 FH 4 MO AY stream A RE
PFCRAE,
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stream IR 0F 4 4 o W3R AR R 548 4, b Bl 0 — R M3 stream, H HL@ R 5ok
i, fl4n7E sweam b i H] filter() #21E. IFAS 25 FOAY(E stream B 3EF7ORE. i fd ™
e — AT stream,  LEE B UAER AP VE R TG o BRI R O SR PR{E . g ER TN
stream, PSR REER (R IR A Qi g B8 gthh, (HERIT).

7.2 BEXBEMIZE

AR 2 8] HAE RN R Bl R BGC R BRI, i A e R AL
Command i8I, ICICRERE REET5 %, A2 dn e 3040 eh B Ry B 4Es Bk
BLEERY S, BanTT 2 & e AR S T B e . 328 b b, 5B e

M #N FiB 26 B lambda it b TE A IR A, R4 Java 18 SO 7 AMFI R DCBL
i, Bl ) el USRS e H e BRI — 0 — SRR R, P, SR DA AR 52
FIUA B S PR ARG ) M A 7y SUSEEAE AR i db et , 5 e WMERR 20 TRA 1R T i 9 JL AN/
17 4 R 1R eR B P £ S AR 5

7.21 g

BB 2R AR A BT (A ol %" JBEE, mo b RS, A 2 A T
A9 208, SR TR e e BGURE  DA B 0y i — R 118, SOA(E Java IE 5
Faid (A el R A R 2ok R & et (HECRS(E A nl R hh SO Tt LARERI R fE(T

I Y S A (SR N0

{E Al A A S nT CAFR I Java HF b — KL AU M. TERECUB%E T, RIN&EN
i, WA 7RIS b EIE C IR EA R, Sz, M FE B R A
DEE = UliD] i Al SRRk %, kT S 2 T Ak PR UE JEE R

Al R A IR R A B R TR AR &, FORAUINIA i £

AR AT P PR AT R, VR ERUE R R e, B 2k ok KBE /N 1T R R
0L B E I, 5 MR Ay bl Z b, X A TR RAN, TR Rk s
g lm, Er ikt ol . FHRMNABEEIEEEHHRGES (copy
constructor), WA FFFTEHTHE clone() J7 ik Mk TR SLBLANYT . (A a2 MR RAVE & 724
map Fil set BARLT R P A8 Java ARVFF B O rh (D EEEE RS & 5L R % A B
WAL, (A n R GE T A X T K

(A o] A R R AR AL SR B 1, e A 2 A 1 5 IR, 0 1A AR 23 1
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FREmML T ARG, PR Z Mg, AR A I 4G i B2 80 % A 720 Gt ik 1
], i Java %S BA TR Tk, et Ui, S8 RS R A IR 3 S 2 i
Joshua Bloch FRix Bk i h AT B 4469 2 M (failure atomicity) : HEAMFHECEE, W
NS e el A M S | R 1 Rl

P AMEA TR Java 3¢, FNFE=MEILL T4,

o JEFT A O F FLARERIT A Final
Java ERbRIC N Final BUFE, BAEFWM KL, B EEhmnit, 1%
fE &% IDE KB /VEH AR To T BV A (e A WL B L Rldift, 3R e fai 2% 1.5 4f
LM mEALIRRS, IDE skEWIadk,

o deRtFinAfinal, bR TFAAL,
RE AU S, bAoA eI REMCE T, LA T, RN TF etk
Mk, Java [y String JSERRHR T IXFERIB RN,

s TERUEEAKGMHESR,
—AEA R G, ERY - DHREAB SR A 8 R BE . AT 1A T i E
AR, ABELIX 2 A X ROUA (A BEE? (ETCIRZAR A I B L1k LA A& 0y ik 2
05T . FrLANE, (A TTERIRMRAT iU LS B, RmIKi5z 3 i
IR, AEEARMETEEMEES, XM JUAEER G- AR CS B sk
R HESRM SR (RAA WA &5 (1588 T LA I e A i 1))

JavaBeans MIriERE B A BOAFE &, ROMER L2 EE ek T xR, 4at
I IF JavaBeans B A & B setXXX i F1E, A B EEA ol GE{H A o] 221,

s RBPEVy—AMESR,
G B R EA 4 iR B IR IGL S !

o BRTHREEZIN, ARREETHE BT &,
JRATVASH B30 G 15 2% JavaBeans KUY setXXX 5 ik, B &A1/ NOEITE, ASHEILR [BHE {i]
AT REIH . Frid 1 Final ARSI F FEFHR AT DI A /T ek, 8
e, FATTH S PP M S R BT A E L getxxX Ty iR BRI A RS .

Groovy M EERMERS B EA 7T 2P ST, nfi 7-4 P,
B 7-4 {EAFIAERY Client 2

@Immutable

class Client {
String name, city, state, zip
String[] streets

}
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i @Immutable frjf: (11X 43 [ ARIFLL Mok,

o BEHCH—A final ¥,

o HzhA BPEA R AR IR F B R get ik,

o (T ] 4 P % i h P 1 Ao £ %8 2 73 5] ReadOnlyPropertyException,

«  Groovy 234 B I FIAE T map PP R RS 23 .

o EARMEHIS PN FIE MR, B (DA T s I R ) S,
o BHEREIAN equals(). hashcode() Fil tostring() J5ik:.

@Immutable bridir: Zhith il ke T4 458 B ok MM LS . EIBARIER SR isiTh] .

A — AR A R T H AR ELME T 2 A S AT, YN AHE A a2 A &
B, BLECEIRT, BELREwMA T, K, BlAFRENS T2 HmEKdGE, 4
fiE 4 1 Hb 5 1) R B A g F T

{ Hl Scala. Clojure TR BUNIE S, ARENMMIACEHESD, LLEHE SR %0 51 ) ek 5
KN RS,

thA —sefe iy B THARIMEREIZE., OB KRB E RS, Fling & - &amiis
% (Command-Query Responsibility Segregation, CQRS) %244,

CQRS

CQRS 1 #f 2 1 Greg Young (http://codebetter.com/gregyoung) 4, J7E Martin Fowler
AR (hup//dwz.en/fowler-cqrs) Z )8 K T M. CQRS 2249 M £ 4~ F7 ifi (A BL 1 ef %L
KA E,

48 o2 TR A S 138 R A0 5 B s R AE k2, ST 370 20 G A R e e 1 B 3%
G FRFRAT BN EFOR D EX R - KRS b, MR FF, EH7-1 w7
GLi 1 BR R A

P i

B 7-1: RENNRBEFREHE

P P eb i A2 oy G DOAL B b 35 MU AN BIE S5 5 TR A, — MR BRI SR AR LN ED,
Bl il 55 YA Lok PR R AL . A & I IR R . S P A L SR




R T A,

CQRS i 5 2> @ 2etg b Gy gt if v i o i fi e dr A 00 o, o i e R FRZ4, A
[€l 7-2 Wiy CQRS My, s B8 (UL RFE sy 1E T IhHERIFE ey ) AL PR a3
Br, Hoh e g BRI s B .

5 e i

7-2: CQRS 2843

& 1 J i f9Z 4R RO R, BUAITF R & T LAE(EAS v AT FoF R it #0050
ST LI LB, o S BUUIRG R T ENRNZ e A f it oy iy, B iEisfT
FIPLAR AR B, BlanTe Tl LA HE - UAR 55 8 % 1ot B, i Pk th A i e Fn g
T T o 143 380 55— A~ -1 RO IR 55 8% .

KA I E LS R, CQRS Fift 1 —4 )y, [l XXt ¢ % -2 Af, filand

W SRR e, S A HEALEE, alJE7E CQRS 2245 IV, FR( 1R ol S B H ¢4 —
FOM AR R A UG S 55 PR R

RE—EM
| oA Xt H 69 Rm A —350 (eventual consistency) # A, A4 69 T B 42 AF 5600 AR |
A BRI R, MARKRIE, SEHALES, RURALD LA —HOKE.

¥ 5 &K AHEHBAACID (B R -FI: Atomic, —H# o Consistent, [§ % 4 [solated, #F i
Z% Durable #9485 ) M, #om & — St K% L BASE (2 4 AT A Basically |
‘ Available, #:34X% Soft state, R#— 1+ Eventual consistency 9485 ) /4.

Bl #4555 0 R L B (R Sl MU AN 1R 29 ERE . CQRS oI LLFI Event Sourcing %2 ¥
BCRE A Toinl, 2RO A A E r A Ak S (e R Il &3 A~ b, RS E
R Zhn, EHaHEIRE, Gani i d B TTAER s wTUA S i 9 BUE A ol R AHE .

7.2.2 WebiEZ

CHERTE SRR Wi, (3] Web HERED AT C R, Web Gl 15 eft K 24 P (] L
A RKEZA: BRATTLMEEA Web FEkE R VIATRBI0 AL, A Fhed B
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SRR AT, S RIS T 10 Web HEZE A R, iX%E Web 42 K% A LA T
JETRIAEE,

« BHiER
K% B L) Web Jif FTHESE,  GLEK s KGN Web HESEEN, BB IS Y 3 (e ThRE H 41
S TR SCAN YT . B2 ASHEE G IS HhohR A . H 15 EOE FHCR (E — 1 RERS B
FH A FR A R D ) b AR 25 A T (B AnAE I fE 95— Vector £5 411y Vector £44).,

o WA H R A S b 0 B AT
TR % R B AN Web 1 FH R Ok A€ B Y H AU M. Web i 2RI 7 5 PEMER - T1%
% Request, jiZ [i] Response LR KL A7 -4 A K Web HEZ2HR I 15 HE 2K R {E
X R AR,

o ARKE RES (DSL)
Martin Fowler ¥ DSL % L AZGRFE DAL, & 16F2F e iy LS PLARFELE &5 .
Mo N DSL ( FHER ) 1Z, NS DSL & 30w 18 5 2 Bias tskmdr “i55". H
R TE 18 SHIE SRR E K A S09A4% . Ruby on Rails Web HE%Z (hup:/rubyonrails.
org/) il C# 15 5AY LINQ V¢ (hitp://dwz.en/ms-ling) &AL DSL Y4 -R7E.

KL Web HER 25 fEB . HTML Nk c#:. Kb s B %L Hb 75 (£ DSL.,
DSL (E"ﬁ-"a‘-&l f Tﬁﬁ?‘i‘ﬁ Mo fe TEE, (0 eR BGKIE S0 1 e A7 ik 2 1 R0 XUk

o H5MEITAYE R
A Web HESLE W A FIIDE £ (E -2, K@M & irivtdd T REE LN, Hnd
TH AR T A e T H - 42 85 Al KRS UDHE 55 . IDE Fnéadit 8% v LA SEBLA R T
HAEERSCIL A ahit, (B TIME @ = 2 AR & L R RIS, IR 25 &
i,

HEGUIE S T Web JFR S B M EESME sy, haf SR ERAENIS, X
Al S AR SR, THAS a0 (R G B ’-"Ii’%{ﬂ;ﬂtv!ixtrt’m'x#ﬂ. PRl Ayt S o
A IER R A bW b 17, - BRI IE R kbl (AN eI PESE) L, &8s
(TIRL 75 4% W i .

7.2.3 HIEE

FFREAR A 2 FEsh L, SR e f 2 s B i engy e s 2, B

u&kﬂ VAT He s P o A AR . £ ACETIE IS, IRk e B T T . f*;{"i'zﬁﬂl’;
PELF R IX SRR TR o T e e s R T AF ﬁ?‘ SRl DA K Jo PR b S s,

"””hrksﬁpﬁ“ﬁﬁ{ﬁ:fé IR RALA T IL A, Al 7, Brie (R LFHIM%:
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ORI ) 215 +srBRlfr, UAS T Amazon [EE5HILASy 24 S0 o R A/ HE BT UREILEG TR RS
T % ALE AL RS2 IHI B TR A2 .

Clojure #LBE (http://clojure.org/) IETER b — £ 4 eR B RFR (16 S ety T HLBE, T

o 0 NE 28— FL RS AL ERYT KTEE . Datomic (http://www.datomic.com/) J& Clojure §E
REJEA 1 NoSQL % Sty — ik 2, XAWBEA BN A ET, EMAEHkil
R ERE e TR RES, PIE el DAV 30T T 82 e SRR G o FH AR BRI — A~ REAS

Datomic At — Ff (i A~ o] 22 BB e, oF A SR WA i — A ST #E 2 o AT LB, (e
Datomic fid R H A, BELK ALK, FASHEBEDMISEEAKMF L, BT
Datomic 17 i i IE4 4%, ERERIFIHBCEFAK. S MMEERARREZE, A
T B (i FLZ (A e 75 8 T LAFR ) R R Sk 0 (i aa e ke B E, HABLEAN
AR ), IXREREAE S T AR RO, A R R T ) B A AR B AR, K
I BRI % Ak el T . Datomic fE{58 L38hn /it Ao E, (E155— &9 5L
SRR E E R L 3CHL,

Datomic P& 1H™ 4 T s f EIEMEE R,

o KA NLIEFFTA ¢9schema® £ Ao 42 X £
HFEY T —USEdiicas (1045 schema 8 5h), $HE A vl ULE2 55 b a) R F 1H AYRR
A, MmERVEIEE D TR X A R@mE Y 7180 THT2E (BdEE T
TH).

s ERAFEALE
Datomic fI52F KAy B8 TIRIANS A81E, i h 2k R i hifER E
B . B %4 1%, Datomic #1f —4~ CQRS ZGHINTE,

o FHEHNURM T OEAT E b Ao i R
S-SR A RS (R — A SO TR O B R P AR SR (E, di—Mlak r A (5 B F
ERFHBACRV AR, IR ol DA PRSI O R R 6, B P A B YRR R el il 2
CIPEVIE Y, & SUdiorEs

Datomic it NNEHR, Lt mECUHBRELIMEXER 222G, ERIB A HMM L& f
fE b a1 Datomic X FEDI &R T HF0HESE,
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e R BALIL ARG, BRI I A (5B BAEHE R, L2 5GBS
RAORC S T, BURGRIE S0 R 5 £ K00, LIFSH SRMBRIEN, WifikR,
R, R, R, .

Groovy A& -7 AMIE S, CRIMN XFmExR, T, A% LAk Lo
il CIERT WA, JoamE ol TR S RO EOLDE Bl A AR, R Efm
LS O ke, ATLAZRR 7o o s e el B A R ES XU, thal LA R W ss % —
Ji ek BRI, (F 2 B AF AL & Groovy 18 &5 A S EEYE. T — 15 Tl 2 )8R 4o faf ol
ExpandoMetaClass - C i e g Fe, FH{F X F 5 A 1% = H k% (Functional
Java) JCEEHBEN A Groovy [ViE S0,

| E3

| f£Z (orthogonality) #iBEER N AFIR S FHE, ¥ afelisfoit iy, &
LA EREAAG ALY, CHAREANEAME, BATIIAEE,
| A Ao KA AT (BN, ST AR RE R . 4w & Groovy
|
|

|
HETE, HHXGRALBAERELYH, AHENR2LMTIL: RALLEARE |
FRMNEAHHKGRGETHE, RZFE, ARRUEBAEXGELXATRA
CMNRIEAA, CNARRLEZWTH,
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8.1 HHAXETERIENES

JATT S SR B e o ok T 53 E AT R eI BRI, {HIEA L1
SRALI A R Bk k. (RVSEsE R TR % A SE S, A Ah TN
Fifl, Feq 1thifr &2 CREmE i S iE S 504, Groovy AILASCHLIX /A~ H b, it E1Y
ExpandoMetaClass FLilill, F&f1TLA{E AW, WGiE Saat riHR e 36 L bk,
8-1 (R BRE 2 Srhre BB R s G, (F Integer 288 RS THAOG Jiki, (EZHA& T
S BB KIWTE N,

Bl 8-1 lidTAERE Integer A58 K%y HKHET

Integer.metaClass.isPerfect = {->
Classifier.isPerfect(delegate)
}

Integer.metaClass.isAbundant = {->
Classifier.isAbundant(delegate)

}

Integer.metaClass.isDeficient = {->
Classifier.isDeficient(delegate)
}

{7l 8-1 {F Integer LifShn I =4~k [ Qlassifier ) ik, XFE -3k, PFTAM Groovy % &
WAAFR A X LA Jidi. Groovy P A FTIHN SRR A", k%5 Mt ] Integer
P msden i, b SO LR ILA RIS ER BRI ] 1 delegate Sk ¥ ofe 3315 75 i IR IA 5
L0 S/ (R OF T R S 0L L 4 [ N
MR E T RERMA A Z
| Groovy & KA A LB B 2 AR AL R 09 7 Bk 20T, LA AL, RE 20

|

WAL R, AR MR LT A LOBAMLLIRT (B HTAMELLG L sl
| AR ZATHAT) . A GG R F R k0 KL S R . AL TR AR |
o i ek o) — A fide. B IR R R A B AL AR E A S HE—A S0 S K. W

5 1 40 6B 9] R A4 1L,

e mBE ML ik zla, s aTUALEEcr A Ak “mET ERGE FEA

assertTrue num.isDeficient()
assertTrue 6.isPerfect()

A7 L AE A R e LR A, RN RZE 5 (E Integer LR -4~ 4k, LB
FEIR (] A~ RO A 2R U AT ) 4 25,
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(EBLAT 2 B i MGE R iR A AT £ 20 e EGT,  RTEIA e A i AURY e %X
fL’AF/ PR -FE. (A, MR A SRR NG kiR D 2 )5, skl LASRA s -
EEEE < J7 S, 400 Functional Java (http://functionaljava.org/) W & 71 &, #6751 w iy
eR B AR

8.2 FIATHRIZELFEER (82 LRGT

Groovy AT Fak—Fl Java J5 5, [AHE S A {% Functional Java iX FE00 55 = 1 1 A AEAE(E ]
Pafit, Avid, (R AndkqIHE s f 'Wﬁﬂﬂmﬁﬂ.ﬁﬁﬁm&W%@Iumwmﬁ
TR e B 2 Tl R e e 06 A0, PRl AR SRS . AU k25 & 71 30 g,
Groovy I N HTI #1018 (Closure 42 ). Functional Java WA B2 gz (H 4 ¥ % 95
Java 5 157%), HAEEAHRAREIZ A d@ . &4 O Lk F JOoRikFIHM, &
(i 1T EAF| Hl Groovy 1Y) ExpandoMetaClass #Li#ill, £ Groovy fi%4] {1 Fil Functional Java fJ{Z %Y
Fiid Z AV ST, BT AN DG AL A E 21 Ry £k ok

15 4 Mc3E Functional Java 14 Stream 25, 2 a6 LAY # Ay 2, 64T 40
Functional Java JUZTFES RIS FIEEBAT F 90, BR%nk Groovy MM, A 17 sEBlix fp
A4, FRATELL T Stream By JLAS Bk d T H BN F 2 FO Az mmest, ) 8-2
iR,

) 8-2 iffiid yCHRFEH Functional Java 2w ol B A

static {
Stream.metaClass.filter = { ¢ -> delegate.filter(c as fj.F) }
[/ Stream.metaClass.filter = { Closure c -> delegate.filter(c as fj.F) }
Stream.metaClass.getAt = { n -> delegate.index(n) }
Stream.metaClass.getAt = { Range r -> r.collect { delegate.index(it) } }

}

@Test

void adding_methods_to_fj_classes() {
def evens = Stream.range(0).filter { it % 2 == 0 }
assertTrue(evens.take(5).asList() == [0, 2, 4, 6, 8])
assertTrue((8..12).collect { evens[it] } == [16, 18, 20, 22, 24])
assertTrue(evens[3..6] == [6, 8, 10, 12])

}

{5 8-2 (%5 47 7F Stream L-i#shn 1 7MY Filter() Ak, HMZEOE MR (B LR
ety g o). (BEERAY) B 47 5% e, (XOUE N T Closure ¢ A1 I,
BN G A 23 R FCRS T T, (M T U5 W PR A8 AT I i 1 . 3 5 i 1 3L SO
44 Groovy 4] i §f 5§ Functional Java 1) £3.F 3 2 f5, LAH A2 M | Stream 5 £7 1Y
filter() Jik. Groovy fiay ity as i& g AT 15E K kgt

Groovy [1) as & FEAF T LALL I RIS  J7ik™ Fde 0 BT R I0 ik xbpok ke, 984
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iR e 3, A 8-3 TR,
#l 8-3  FH Groovy 1Y as ;EZFLFPI map £+ 58 Frik G Rl A i #2199 8L

h = [hasNext: { h.i > 0 }, next: {h.i--}]

h.1 = 10 !/ @
def pseudolterator = h as Iterator // &

while (pseudolterator.hasNext())
print pseudoIterator.next() + (pseudoIterator.hashext() ? ", " : "\n")
// 10, 9,8,7,6,5,4,3,2,1,

© 1A LLS | F map g ek 5148 &,
@ as iEHIF O §lE 7458,

5 8-3 H I E T ARyl & #y, o G & A AR A, JOh BB R — AR
(Groovy A ER M S| S @ Afhk A&, miZBOAAFFRE), 002 W RSk
as ia JFF A X BRI ES B RETT TG, (E 2% Tterator £ 11t %K (1) hasNext()
next() Jjik. LRidmeht, FATEE T UMEE A BP9 B Tterator SCHRMEA 7. Ban
AT =W A 0 S — A ik, SR TR B O R AR AT 5 i s B 3 [ — A
B, BBARTLAE R S5, AR as s TR ] i Gt 31 ek B b 3x 77 dn RO il 1 al L
{7l 8-2 OGS —47, LA AR RSB T 0 LM F 36, (3] 8-2 38X PR A~ getAt() Jj
ik T (e — A LAKCT LS R, B4 UL Range KIS RL) , R AT S (R 2
HELX A Tk

i 1 Stream AlLLYS P R AFFISRAE T, 1 8-2 )5 -8 MMNIAB0R X FeRs ik, Bl
il il 25 filter 77 ikfp] G S BOFFINEST THRE, GIEEH -/~ o FFEAAIIR KT 71,
BARNIARE— M T R -3 AT A e, 44l take() SRIUHAH AR H . i
8-2 MR T 5 I AST] 1 FE B s 1 Stream (9 HI

B Functional JavafiGroovyit E43i&E K TR F 5
FMESE 4T 2108 H Groovy sk I EREM EME M E, KMEAEAMA T
Functional Java {9 JCBR A= 71 4c fCRE IR A i F o Bivg ?

AT HIEREAEREBOFF], 87 % s stream R B A~ ik, IEENMZEZH
Groovy IR Z%, 4nfd 8-4 Pk,

Bl 8-4 LB SEEHFIITHENCEAIFATF
static {
Stream.metaClass.asList = { delegate.toCollection().asList() }
i Stream.metaClass.static.cons =

/! { head, Closure c¢ -> delegate.cons(head, ['_1':c] as fj.P1)}
Stream.metaClass.static.cons =
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{ head, closure -> delegate.cons(head, closure as fj.P1) }

}

(5] 8-4 W il N T ANk J5 ik aslist(), it & el LA {8 H 4% Functional Java ffJ Stream
o AR List 4%, 5 — A plidicE Y i Stream #iLL K& TR FIRY cons() 5 kA Horh—
AEHMA, KA K ZR ER KT RN BRE ), B A EAPIE LT BT #,
WA A AT FR R AR, MM SR RIFRN T ok, A TR
Groovy Rt TEBRF 7 X BUTH, T 175 %1k Functional Java REGSFRMR T A 2 # {45 cons()
Fi #:14 Groovy 1L,

as i JEAF AT LKA P i 4 2 S 24 BRI b, (X RGO T, AR D
OMBAS ik, EBZZPRAT ARG A AR, (50 A 1 B e St 77 A2 LARE A 2K 2 44 Y Functional
Java %, B /sy HIEEREA £3.P10 ik £3.F, Ban Tl ik 2 A2 ME P
(9 HC Atk R B, D 2 F8AT 00 R T LA FHD R P A Sf S S o o ok 25, B 7E 75 SRR B ARt
fie, AR5l 8-4 #EREAR AR T I0HE, S 10 HiEM A Bl & Lk Ol -4 ik
i, FAIAEEE 2 5, B2R 10 HikBEKRILERE R, HERYR fi.P1 %
FI—AEriE ik, TR B 1L,

YR I7E O Stream B L dnfRdiGE, BN T LEN FEZIG. BEeTUUHERG] 4-16 /Y
Groovy Mse Ry ety —k, g — /TR EAZEBUFH, Wil 8-5 A,

#1 8-5 4 Functional Java 1 Groovy 3t [al#91 f9 JoPR K 52 £ BUF51

import static fj.data.Stream.cons
import static com.nealford.ft.allaboutlists.NumberClassification.
nextPerfectNumberAfter

def perfectNumbers(num) {
cons(nextPerfectNumberAfter(num), { perfectNumbers(nextPerfectNumberAfter(num))})
}

@Test

void infinite_stream_of_perfect_nums_using_funtional_java() {
assertEquals([6, 28, 496], perfectNumbers(1).take(3).asList())

}

BT EEfCrS, #d A S A T Functional Java (Y cons() 75 i fl{#] 4-16 1Y nextPerfect-
NumberAfter() J;ik;, perfecthumbers() J5iki & e 4RFIRh R 2 o — e X%, MEME
hEeE, fEASOCEMME —E, “cons” H—4 KM XE BT, LR [ L
E AR, SIS EGE A ek, RENE Mk R T - AL,
TR B S A BT 1 TR R SE RO S, SRS AR IR AT — A B SRR AR &R
frafib.

FREN BN ZIEER T RS A R, R0 2B Ek s AR
i, Groovy ALAVFIRAE Integer iXFpNEER Fifndyik, BT LMHE Lo T-Biz A F
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% Functional Java iX¥EMISS 51 b, cofe SHRBGNEPEES & 25, nTLATERDY fLhtY
AR KD R, BRI A BRGEA S A,

Fe 156 4 ol LA B 4% 7€ Groovy X% v i H| Functional Java A9 25, {H LE ke FTIE 19 # 1,
Functional Java [V 2 #0553 0of TA2 88, Nkl ok camfiiyme g F &, 4
Groovy {HFI|YEAEES £ eT LA B M E Functional Java 10457k |, (A ERRAE & O ok
MIEH. A E %, ShEE 21 SIHE, Pk &S F‘ET_ Alalils F A
Jo R 2 Ial BT T 3L gt 40 Groovy I GLFT Scala A ELIEF YIRS LT 158 4 4 M5 Rp
404, Java 8 [OkRE (L 05 A SR 4fE 2h ik FAb e ) [ cELS T B R 2eigihe, (EAYTOR
(IR S =70 0k AP MY 5 3L, (B (LR B AR E Z A, AL % 5 SE T BOR T B %145
Wi A DRI,

8.3 ZERIBESHIEMZM

LHEAMIESWT T HEHEHS, HRANEEAR S, xR 2000 SN &,
Java 8 LARTIYIHAR Java s T B0 A1 £ 01 % & E i, 1% Groovy JX AEMIE &5 WA G145
TCARFE AR B AYTE S RSN, B 20080 BT B ol IR,

LR SRk, HhWERF R E B R, AERERUNNHE, HTiEs X
PR SRR R RALE AN]R8 B (W0 HH Ay e o 25 SE W 110 22 e JROTIME
Fomilthieid, ARk A R A R, A0, fURS T A frifi ) A e (i
-2 2 B Akt £ M L i ef GRS 2 D) fa &80 & B o 3180 | TEE. an
BB 2y ) % i £5 Customer AP, {REESEAF 2 FEMI AR ME? 11 £ M Java iE SR 5
Ruby i& 51 & & GG x4, [A0h Ruby 2 —#k e 2005 5.

fic i DREZC HUR CRUEPT AT BT e &R ] - A% h, Bl R —Fug .
H AT S e B st PR AR 22 C SRR B L s R OE T L TR R E L T
te w2 G, (DAMNRATIERD) (EASRIPA Z i 3 v] B f 1A 524,

HBEAI LY
W& 3Xsheh 32 #5 (consumer-driven contract. htp://dwz.cn/fowler-cd-contract) 2 d7—
RERIAENEHRFEEBAHABEFLARAB TH—HAK, ERFE#_F "RAE Fz
| famE A B F AR AR, MR A A S el A, WK
Hfp BEEAMAZE F LRGN REN. PEAE—FFTEI#TE5H, RALME
ERA THw S F ., slE—maregl X, AXAFHET, HirEREHeheee
RERPBET —ETIMATOE DR, B URAR K ELEo)eHE > £ hifF &,

L PEFCAHS 55 i 1) A AR e A AN LR . AP RAAY) C++ TREGE R 405 P B
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TRE el 220578 2 A000 5 B 2005 REMS 25 3N 1 — st b,

s SRR R AR L A T A AR AL AP I e 2 R AR
Ao, P4 Clojure fa B dth =5 (2 18 0 IVM 119 e B Lisp 25 SIsE . B AT & (E

(Fgrelt) BCBE IVM P& RIS 08 o, 2Rl As ol et 2RI e B
W M A A e L H M dl, Clojure M9 T % 92 39 A L EEIMLE (e A T RE22 T
B, (H S 8 L 25, kA 25 0k 2 Clojure 1 ST 788 KL,

8.4 LTXEMHZzEESEMRAIITLL

PR B A VR BT R IS & L, e E T E . FREHT 6 ik, A
A A B B B AR O b LA TSN, B T U e LA S, A e
Bhfranfe tER i R IS, RS &4 (composable) %, % —fp EF LW
(contextual) % . A TGNV T VAR A EF LR PR &, IR & oL A2 I
ftf APLALAR AR 73 3], ol I8 o AT 75 30Kk 9 4 5l 0 APL I 1 fAROAK GG A B dis 45 4
LA M b B 3c, (HAE2h F{EM APL, JFR & LATH R I nE 4, mi
SRR AR oy I, JeiRIml L E K (T G 2 O IDE RYIL R R, S a8
WAL IDE A BN T A 2e ke K, A NRE RN I R e i oA, SRR A

K e AF IDE (0 8 1 1 P h D Mox FEm o6, [ 4047 I Eclipse 2 211y l.iL-z-/f!E*-‘ni#&
En RN TR, ARSI sh FnsE e s P i, Wb 2l 25, 1EF R F kit
AT 7T EWs L HA &k, b SO LR AR 204090, X R Ak, kA s
£i Eclipse fl Intellid, b F3CW TR AR HE4 MRS T Ea A, — B4R
Eclipse APIHEEERMIAN Y, R & oTUASKTH 0k APL PR M KRB, o2& ix HLfify
KK . EREEE

20 {22 90 AL T M, & FlAGL iE 5 (hup:/dwzen/wiki-dgl) — I 0GR, 07 &6
b P CRRTEER a4, EHE B ONEk 1iE 5 5677 : dBASE. FoxPro,
Clipper. Paradox. PowerBuilder. Microsoft Access LA N HiAh 6l 8 E5, SHAELRE 5 FIA
£ Hp fLfe ¥ T B AR G . AGL 18 e T Dietzler & #if wi% IX RE
AL JEE The Productive Programmer (O'Reilly HikREE hitp://dwz.cnforeilly-tpp ) STRR R CRE i
[l 4F Terry Dietzler #E4 Access Jit - p£385 GEEHH .

Dietzler ] Access E#
Fi#T Access Bl /544 ki, REX. AR PRt 2, A 80% 5 A £ B
ik LR, A 10% REEMELEBHE, MG I10% 20186, BHATHiL

| MR AR A Bk ERE . TR NP AL 100% Mt g £
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iI]ifﬁf’rdjtiﬁliﬁ’mﬂ%?:hijﬂ“}\'ilﬁ']n/‘ :q:ﬁdl ] lJEL_I?II F@HEE .

HAETIN Z e 650 -Se Ak BEAT AR A R A, HOX SR A Cofl S 4F LAREIE S
AoAERE, A1l LATE Unix shell P 4REI5 A G AVEEI]EH], (E shell iy &7, % Rp
ARBSE . R AEA T TR T A AT ARG TE e O3 ORI gy, R0 255 1| ok MR A& (e
1992 4R — 4~ F Al (hep:/idwz.cn/more-shell-less-egg) 4 Ji o7z bR B A S0 H . 24
fif Donald Knuth # % k5~ EERRIF AR IR FE— A4S SCARITEME . s A —ANL KL, 5
EAT n A0 B I R & 09 30 . S48 18 18 97 & MO A AT Ep ok i e R e R, A RIS
T Bl 10 gAY Pascal Pﬁr’r" Ml e b i OFidase) 1 -Frmsk. 7
Knuth B % %5101, Doug Mcllroy 65 ¥ [ Falel A ddad S5 S AY shell BIAS, $odn. PUHE.
SR (ANULEEFTE shell frAri%) He Mg 17 R A n) i .

tr -cs A-Za-z '\n'

tr A-Z a-z |

sort |

unig -c |

sort -rn |
sed ${1}q

FBECHRIE Unix shell (B TH & Guf 3 25 S BOEF, (R IR A T S0 A SR R AL B RE D
PR, B TR &EMNTE, ERHIRA £ aLEMEN ik,

R RS T AR AT b, WS EMmiRIT A, LAk T
R OREE BT ORRE. TEAR, BT O ARG W £ i hE M 2R T DIRER SR T K
FNUAE R R AR, X R ARG, AR S F A e 2 B & Hilr A28 4 PR T K B
fadliky, A TR RIVERBRIK. ZaRNARRERPVRENTTY, Bas BT, |
ila) A fEAnhr ARG T, Wi —Ed B A R AR ENS D, YR E A
F LW A I SR MR A VB L iR b T 3

X PR G AR s TS T HHESR IR b IR -SE MRk (] R E ) A 200 Pii 4 5
FG R AetE R R Ry TR, andy il TR, EL LI Z)a, Fel 1B 5,
ﬁ_’\&ﬁ#ﬁilﬁ- (2t 1] | ﬁ.—’#/i Mig) MiE NS F ETFXAGMETIAL, T
SCRIAY L H Ao Ant F0 Maven #0E & 17 T IRADAE I APL,  [KIAE R B W /S 22 (N
{T AR R AR, rl R, AR AR APL 1Y% T HESE i “bﬁr*{‘,d.f’] M e .
Mo MR 2 B ek LT, HEwenalge T Dietzler & A AHRELIE 52, Y T HIEFT
HIREI X5 6., 'QFI’rf]i’E1£%H’JJfJLT:r?kH"~ Jo Mk H BT B B, X R R L
(OE SSRGS wolliE

I gk AE BT AT AU dre 2 A4 Maven (TR, Maven sz SRR b NSO TR, 2 RITSE
. MEAE R, MNXSEIEAF A B s ) iR R Sah B, (EIHIDRE 9k AT B
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T 15 B ply 120 0 A A BLRRCAS B R B AL AP CE RN IE (1 an el LA R ES e 1
PP, (AR EAE, S5 H op o DA A B 2 2ok b, Sl -4~ SUER 5
WFET K ke k. —HAKRFOEA TR0, A dy JA 0 Z A0 G R 3 A T RIRE
fie, AR ML, ATE YT R R B, A I TR 2
AER M AR DO RO, 25iM Maven (U0 TRIFATE T H % F B AL,

e EiE TS B0 DR AT B 9R & & REPE, Ruby HESAYESEE T 5, Rake (hup://
rake.rubyforge.org/), &b =ML R EEIES, TUARHAESEMARIN L (JLFEAZm
HA S A RIBR G ) . 2RSS DR D&, MIE O AntiLF2H]| Rake 1Y
IHE, {6 1 1R 20 Rk B A Rake 930S, HEFRMWENH T Rake ZHFHRITS, %K%
Ant CHHE LA ARERFI AT S Cnd ) fyicylde. sbarmd® ik T4 i sk
Rake XHiMY A ER, ERIFREME MHAFX R RSAY RN . FE0) oTUL{E Rake M EIHE(T 5
P SEd . I A C R Ruby fURY, Rake FRIECAYSE0S, B TR o605 (4805 S 7
FEMIRRBY CH Z9b, MR FHi FERORESIEEOC A W4, AR UNFRE
%1%,

i K ATHEIA AT ERZ (K Maven, H90A R —JOR RN BEER Ll & “fF 2omh e i i%
Maven” MA@, %A P THEBCERENT -5 e, BEBNC2GHEKERNT
Bm H S A AR J, Maven (RiG & HE L. SRkl -8k, EEmMm
RIhAE X A Mttt ., BA L E P MM IS T AR WF], (b LE5SILPE
SRR, BB IERYIRTS R, JFAAYEH Maven, WER‘EIFAG CRREHE T, I&( 18840
EIR M, [EA SUEE Maven 47 1A% R I EERE, kUL 190 A5 31 @0 R I HoB G
¥ T

GFLE R B 4 Gradle (hup://www.gradle.org/) iX 4~ Maven i 3 A9 EUE, BREDE
FRfEIH h A A Maven X B . fn UEW S Groovy i S FhN i DSL, HEARED
U P41 AR AY Maven,

RE LT XRWRLEEHIEE -FDSL 25, S%MHERAYSE A4FEH. Ruby on
Rails % 2 (DUHEZL AT CAg o, JCSCRLARTRY 4GL fRAHL, SURH S REmx s &0
1 < I BCAT i AR A 5 AN DSL, YT % & (E1 S HE 42 HLE B ] Dietzler £ 1)
WS e, el el LAZEL HESS, A fEfI R HiE 5 s, Rake i1 Gradle 444
filE i FE T DSL AR, Tethilh, BolMIALE AR A i 2 S e R it ks,
AEAER E TR T H,

8.5 HMPNXEFIE

HFRHLIE &5 - aT LA A M98 5555 . §hE 5 ah 0K M 2 A bl e iz L 7E 2 e 18tk o
AL, anE 8-1 B,
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ure
F#
Scala

8-1: IESHNH

i A T SRR 1R SR e R BT Y, T A R RN SRV R S Y, SR
MAs R ™ T CRIREL, VR GRS B R AR, B E R H S
B 59 RRIAYTE S MR A T R BRI RIN A, B, C a&f&rvag R ALE s, 2R
1) C Fery A #E T A kS e B B (Sl A 2) FLOii&IN, C IR iR AR i
AU T AT SRR e s

Java JE R AR AIRRAIE &, SOE AW SRR e R R, D S =4 Lk,
Scala, C# Fl F# Wl R L WAIFHEN S, HENNWEYTBILESA Java IBLEIC, X
DA TRMHES . R 20, 18 SREMRBENH EM R, FRATRNTPTEAH IR S 2
DRI

P 8-1 1oy R B I AR 20 A B MR X o MR R SR & AR
AEBLERNIN Z 17— M. & K5,

FA I A RS M e it ef B g B s S e L TR AR Tam 2 UE . % il
& A SR AR % M 1 5; JFHBIZEX A A e T A Z0FFE, miek 8O S &
QUL RIHERCL TR RE, HILE Z3h %R 1l FHER THR .

ik, HEAGEATHRAE L ACR AT 2 FE R AR, iE 8-2 Pur,

(3G T RHE A TR o, B RE ok 2 )5, Jj‘lus—-: FICRFHEM A ENES
fEzo T, MAER T A X SREBGUX AU b, X R IR Eek rF i 0y Kl sl T 2

HCAY SN

FAE 2006 FERRSH) B X AL GHE " 215 H WA (hup://dwz.en/ford-polyglot) X4~

iﬁlél-]. EHFAAT CRA, JTFHB T CER S S REBRE S S AR, e s frik
& b, R HERARNE S RGN M, R F R4 ATE, A2 Java FIl NET *F




£ RIS S ek 200 FRR Y, TR R CTTREIE &7 GERRUCRT A [ Y
i, BCAHEE iz f7 1t (managed runtime) W ]' Tiﬁtfﬂ{t TR R EiR AR A RIS
S, FRATaTUL T 2hHE AT 55 A 2ok 0 ) Bl M iE S .

8-2: frm I ERMNES N XBE

KRR 2N, WEIYE Ola Bini WS T RSy, JHECh i Mibry “2i5

SaTHT Ff'” y ZERR T ATE 2 S M TR R A — R R e R, dnfE 8-3
rJ“-‘/T‘.o

@& 8-3. Ola Bini NZESEFE

{f: Ola Bini fUBSEI L, b HE 15 {E T pds 1 & oA 40 il e HEE S (i ERiC 2, (s
G E b, A SUE ET EahE -Senig s, CARIH RS Ak . 1 i ia i 7 1k
F B Sy i e, e ERR e R DSL 2B, T % &k ik mis S e &
S IR TR . DSL R ) 1S SR SGHL, OB -Sefepk 490 i T
LS SEE RN
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XA G T LR R I AR AN 2, A TR AT AR Z 05, SR E T — 22
M. ASHFTALSIN, B FURDIRRIAA T A Ty, HIEE S mioly
fir A Aux AR, B RAR N AN 2 1A F SRR B0, anlE 8-4 Fon.

8-4: HBBHNEFTE

Ny, RO FL IR A R R AR R B DA RE 1), MR AS 46 el B CRY B
AR B S, (e an GRS Bl Ujin] . B Rk S R BT E IR T AT B0 APL, SERELAEL AN
EYEARFEALTHAYE, IR RS HL S g b R T, 2%, (EIXFBRg . Bl
FIHCAth, e il 15 v A e 75 M S il 2 S A, AR ATV e e B 25 2 th i
IMREN:.

{EERBAIN 2 b, 3100 R 4 08 & R 5 S R 90 b o R R R s a4y, 9 n
CARS. Ak ssEl, HIM AR, 3%, e BRRECRAIBER —F, & DSL B, HfEAIdAn
Fde—, PidIeintt DSL AU EASMANER, —HEARRIKE, BIFL, 4 -4t
150 KARPER T DSL RSB 1M, 40 Scala iE 5 (%, $A. ®ER) Fl Clojure 18
o (PR B, SRR, RTRNNE R A BY DSL TS TE LAk 205 & BV .

RAFER R AR FRYE LR KR, i HEWEK., s & RN S5 AR S
), A S AR R e BN S i SRS B HEAT T T R i B2
teip & a2 R AR, d 3, RIMERFIES FAZE radXmikit. m&REst
KA SR AN 1 DT IR IS a7 B, (EL IR S B8ORS T AT LA
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fEE®

Neal Ford f£ ThoughtWorks 2> &) A2/ 5 | 4K 45 H U5 F= ALK B AE46 A ( Meme Wrangler )

ThoughtWorks #& — R & [T4F s34 A & o 50400 A 2R IR F-0095 B 1T &k A
A A ThoughtWorks 2 T, Neal {£ % & 4n % ¢4 35 9| #L#) The DSW Group, Lid. 3214 /f 44
AE . Neal 4574 M 3K FRA E560 0 HAHFFE, LETPRFEAFLS G,
AR SNGHFFIE, AR S IWAMALFT A ET SRS, HFHH, &
AL, moAlR, EA KRB EH, 38 Developing with Delphi: Object-Oriented
Techniques ( 1996 & Prentice-Hall 84t ), JBuilder 3 Unleashed ( 1999 % Sams i #e4t, 5 —
£ % ). Art of Java Web Development ( 2003 4 Manning H i#t ), The Productive Programmer
( 2008 4 O'Reilly : #e 4t ), Presentation Patterns ( 2012 4 Pearson H a4t ), B A &k % X
TN S LE Neal 5 F &85k XKL 5 M ehilitfethd (if 2 —1L
Efrde 509000, B L3 AMREAFLHE LGS W RAKS Neal S £ T ik 24
9 4%F 9, 7 9] 48 69 9 35 http:/nealford.com/  Neal 3k i i # &9 & 4%, il it nford@
thoughtworks.com 45 8% #

HENE

AEH G LA A XL RENHLEER IHZERESHOFLEENHNAS LA
4% 60 AR & VGRIRSOT A A 6 SRR A AR A, A IR T A E AR R e A
W2 LE] AN

A HERBEXFAENEL, TAPRERAK, RRGECTUANEANER
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