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%o [ABP PRS2 IR 027 Anfef W) 3 Scaladoe SCHY
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1.1 Scalaf# a8

Ji Bl Scalaf# FEAS AL BRANE -

« ZHScala,

« Hiftscala/bin H %L T RGPATHH

- ERBHBERGEPITFRATE O,
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B1E  E

/R RERGSIT? RETLLEEHM AR BT Scala@BER, S0 http/
horstmann.com/scala/installs

B, @AMS, RGHEnterd, K, MEMAMLSERHLER, Hln, MK
BA “8*5+2” (WMTFHEMMAT) , #5542,

scala> 8 * 5 + 2

res0: Int = 42

B RN Ares0, 1RAT LATE G SEERAE AP XA 2 K -

scala> 0.5 * res0
resl: Double = 21.0
scala> "Hello," + res0O

res2: java.lang.String = Hello, 42

FMFRFERN, BRERNESBREGEROEE —FARFDRFHKZInt
DoubleFfljava.lang.String .

PRET LIV . AR shi Bt i XA, URTTRETT LG A Tabd® AR 2 A
HseshF THAFTES . Rl EE Ares2.to, R/GHETabiE, WMRMBRLGEHT
BT LT -

toCharArray tolLowerCase toString toUpperCase

LB TabSE A 2 THERAFA0.  T R AU FUILTabSE, IREIZBLRRE (1 B B kb4
WE

res2.toUpperCase

f FEnteri, ZRMOWEREK, (URIEIRIFFSE T E A Tabi 2, H
Bk R BITRA RN INES T )

FIREH, ATLLRRET A . fERSHEEI YT, REE BIZ AR
4, AT HITRE. Ao, SHDelil E— RS BUN:

res?.tolowerCase

EAWRFTB IR, Scalaf@BRasits] - RAR, WEHITRE, HETEHE,
BEEASE T RER, XSk R K- 4r 5P 485, BIREPL.
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MR B, scalafff# R R —REER . SRRRAENR, WIAR A B bR

HSFR T I, REXEFENEAHIavaBRINIT. EEIE, KEHScalaftfF R
S 48 SRR “REPL” .

B REPLEIRIVAAR, BRI RBEMBMNERAFTNES; E, WREES
RRENRR, RERERHR.

BE, FIA—TRESKRBOODENTENEIR, XHERRTLUEHNETHR
BArERES. HEHRRSEER. BEt, YREREEXNTEN, R
B EERRE PHAFUEEILEIREPL,

1.2 ERENEE

P& T HiE ([ FHres0, resl XS ZFR2Z AN, IRl LIE L H AR

scala> val answer = 8 * 5 + 2

answer: Int = 42

PRAT LATE JE g ik s b (X e 7R

scala> 0.5 * answer

res3: Double = 21.0

PAvalie LHIESEER ER— P HB—R SR EN AR

scala> answar = 0

<console>:6: error: reassignment to val
IR A (A AT AR AR R, AT L Alvar:

var counter = 0

counter = 1 // OK, B[ LIME—1{var

feScalath, EATHBIRE Aval—RIMENTEREENAR . JavasllC+HE
PR SEREA RBIMNOE, KEBRFHATEIR LS varkii.

EE, FATELHESEZTEROLER, XMEE TR H R E R RE
AW k. (FUESUERBAMAIAESHRE. )
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Rig, ELBEREHE, RATREEERE, Fl.

val greeting: String = null

val greeting: Any = "Hello"

WEE. #EScalat, TERFEAMNXBEZLSETERXBENRNE @, XER
RNERSEEALE R AXTNFEH,
W gh 7 ScalaflJavay AR E VIR MEE, BREARELE LB RBAIEJava TR
M97ERB, ELinString greeting, BEF LAkgreeting: String, XHLMA,
BEUYRANERNSAEFN, RBSLEFRE, RARTBEREZMLH
LEC R HIE RIS,

% P RITECRIRD, EXEARRREEGZRE, BIBPEEERS
2, #EScala, NYE—TRBIFESKBANARERADI SR .

Hrm] LUK A AR A — S

val xmax, ymax = 100 // #xmaxMlymaxi@H100
var greeting, message: String = null

// greetingfimessage#BBFHFH, I Anull

1.3 ERER

) H G0 1R B A 53 ScalaiiE 2B 9 — 22, HiIntAlDouble. FlJava—
B, Scalath 7R #({E5A): Byte, Char. Short, Int, Long. FloatflDouble, LA 14~
BooleanZ&%, RJava R [RIAYR, XEERRE K Scaladt R%I & X Ay R A RIFG | A,
Y, ARAT LA T R, BN

1.toString() // FEHFFRrE"1L"
S, BAEENE, KAl
1.to(10) // FeiiRange(l, 2, 3, 4, 5, 6 7, 8, 8, 10)

(RAMEAESE 138/ FiRanges, PENR AREILE S —AHBCrkeF. )
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EAREELLT P FEEIB9IREE, ScalafiKE/Yjava.lang StringE R RARFR 8. K

i, EiidStringOps A FAF BRI T I B FiffE, 4]
20340, intersect 5 H P4 R AL 19— H T4

"Hello".intersect ("World") // H¥ii"lo"

TEIX AR H, java.lang. String %t 5 "Hello"# [ X 5% B il T — 4> StringOpsXf
% 375 StringOpsZE M intersect 8 N i -

B, #EMScalascRy (B W1.795) BIAHEE, 1043 EH — T StringOpsZ.

[A#E#h, Scalaif$2{ft T RichInt. RichDouble, RichChar%. {1454t TEf1n]
P92 503 ]——Int, Double, CharZ——Fi AR &REREN . A IAlE A #t0ly
HEL FEERichintZE P ik, ERIBR

b [ T b B )

o, Intff 1 B SewE e lRichInt, #RJE TR Fto )T ¥,

B 5, #ABigntfiBigDecimals, ATEEKA/N (HAEF ) M. X&ERTE
45034 1 19 F=java.math.BigIntegerflljava.math. BigDecimal, i, 14 WIREEER], E
TR S b ) (E, ARAT LR B LA AR R R B E AT,

HEE: #Scalath, MMAFE, MARBHXBLR, RMEBEXREZEH
tEdn  BHIKIE, 99.44.t0IntBF|99, 99.toCharFZEl'c's 4R, FJava—*HF,
toString S EB I REERNF o

ERASTHFNTHREHRAEE, FBtolntstobouble, BN, "99.44"
toDoublef2%]99.44,

1.4 BERMBERER
Scalafly B AR BV AR TEJavasl C-++P U AR B —FEAY «
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val answer = B * 5 + 2
=% )% SRR R TCITEF R TE, (RER & |~ > <<tb—#. REF
— B EERIAY . SRR SRR B R L. Hlan.
a+b

RUT I EERANES -

a.+(b)

XEM-RAES .. Scaladf AT T #uxt Iy i 4 v i A 3 S X s
BRI, AT LA LA A S R ke . tin, BignZSifie LT — 4 0/%
B, T BHR E N, T A P A R R AR RS B M R AR A

R, YRAT LA

a HE b
YR A FARBBAES
a. ik (b)

X F kR -AEERANSEN T E (— R 2) o fln
1.to(10)
AT LA A
1 to 10

S PRl KRS BB T % R S BB — Fh B AT 3 . W 8 1 ik Scala i) B2 P B B 1) T fi
FJavaiB e AAE, iX5e4iail, MR 7T, BMERREENIavaft/y RILTtHEE a+b
AR a+(b) o

FlavasiC++HILL, Scalafi — A BEMAR, Scaladf A RA++AI——AFFF, &
fIFEMH =180 —=1:

counter += 1 // ¥counteriBt——scalalif++

A N2 lElScalaBI K R E WA AU AR TR RO -+HRIERF . (R, KK
PR S — AN A, ORISR R AT AR, XTI A AR
AEBCRTEE. ) Scalaf BN T K AMHEIT A D H—A BB I — e



1.5 EARBITE

X1 FBigintfIBigDecimalXf &, fRa] LLLLH SLAS 7 LA HIAR LB A 4R 44T -

val x: BigInt = 1234567890
x * x * x // HFEH1881676371789154860897065000

X tbJavalFZ T, fEJavah [ AYERMER Z5 A x.multiply(x).multiply(x).

= RA: fElava™, RAREXRIEMHITER, JavariitE (G HNBER,
IXAHIBA IE KR BE H 26 1@88* XHMIRIER, FRFEEREE, XA
BMEREARE; RELSTMARM qguywz XHEAFHZER, ILRNBRFESRE
HIRZER. Scalat FRESURIEN, HIRRAREREEGCLERNT A THER
X

15 FRRYNAE

BT Az sh, Scalaib32{LpR%. Htklava, fEScala i ¥ EE ( Hiiminak
pow ) BN E—RATENEN LR EHEST %,

sgrt(2) // ¥FEiH1.4142135623730951
pow(2, 4) // HFile.o0
min(3, Pi) // #=Hi3.0

HHOF RBUR A scalamath i HE UK. FRAT LURAT R IBAIEATS LA
import scala.math. // fEScalaf, F/FRE “HEEM" , HfloavaPhy*

P FHEscala. FkANER, BRNITIUE EscalafgiB. B, import
: math._ZEFimport scala.math._, fimath.sqrt(2)%&[EFscala.math.sqrt(2)e

AV e 75 E A AR i importiE /), BB BEAR R EAE S| A ke AL
import &.%._BIA],

Scalal H A ik, Al EAETEMAFEE, MigEs st R (singleton object) ,
KAV e h it mAB, WE, —PHEXNA — £ 2R (companion object)
Hoy iR Iavarf (A T —RE . 201K, BighntZeyBigintfEA: X A —4 4 B
SENL B BEHLE B 77 i probablePrime::




F1E EM

BigInt.probablePrime (100, scala.util.Random)

FEREPLIZ T EiRRES, #R213312/01039447980491200275486540240713 X HI%L
F. 1EEBiglnt.probablePrimeiH 1 flFlVavarf BT AT AARAREL.

AR X EARandomB—EAFANBEHEERBRR, MiZxTREESscala.uti]
BHRENH, XEBRGINREAXEFNARAIZNSRZ —- Hlavad,
S REN RS E— N EYjava.util.RandomiT R E—ME AR,

AHESHHScala @ AFRARES . i, StringOpsKHAPIB A EH —1
distinet 736, Ai(), HAEARERFEFRPAERENFERF. WHATEWT:

"Hello".distinct

— iR, WA SEEHASE YR REEA T EES . RIPEERSTERifE—
BRI ER

1.6 applyFiE

fEScalat, FRATE R E LM AL RECHAAEDL . B0IRGE, MRsE—IFF
H, PBas()REEFBROEFNFEN. (ECHH, REEs(i]; MfElavatd, X
FEE . s.charAt(i). ) FEREPLHEFTHIT (LS.

"Hello" (4) // Hi=ih 'o’

PRAT AR X AR S R OB ERF B HIE, EF RS —14% Fapply
BT . BB, FEStringOpsFM S, REEBLXHE—TIE:

def apply{n: Int): Char
LR, "Hello"(4)R N TFiBMMHEE
"Hello".apply (4}

SRR EF Bigint A TR AR, B BILLAH 745 5B sl e i BigInt Xy
% fapply . HRUL, FREM

BigInt ("1234567890")



1.7 Scaladoc “

RN EANES
BigInt.apply("1234567830")
ANEA T — A Bigint i 8, % 24% Anew, .
BigInt ("1234567890") * BigInt ("112358111321")

f%'iiiﬂif@ﬁ14’—"EF_Xi%ﬁ‘]applyj‘:“?ﬁﬂScalaFF'*@E%H%%’%’FE%HEo Bilhn, Array(l, 4, 9,
16)iR [Bl— el , RS Array PE A4 4 52 (9 apply Fik .

1.7 Scaladoc

Java®eJ¥ G i 1{# FlJavadoc sk il ¥iJava API, Scalath &€ H O HRRAS, nffScaladoc
(&A1),

fHJavadoc, WIYEScaladoct BBkt ScalaZSili % thlavadidili £44 £ M EHE )y
o AEIEMRTRERFRERE. mH, AR kRN Scman
PFHARMATER . ( Scalad* & HIBAIE7ES% 1 it Scaladoc B, LA & 1E45 3 %t
FOIEHE R LT NE THR. ) £ 8

E1-1 ScaladocfIAOTT
XA — s L



Kl »-

k- 30

AT LUFE www.scala-lang.org/api 7E2k 3 KiScaladoc, i, M www.scala-lang.org/
downloads#api T #— 4Bl AR R A2 DA R

FilJavadoct B ERIFFFE 3 250 AR, Scaladoch2S i bl I HEF . W SRARSN
ERLERRE AL, TR TE FARSIES (S0E1-2) .

s

E1-2 ScaladocH ML ERRE

A SRl I A L8 AR

EEHALRLFNMOMC, ENABIEEERIXRIMZE (C) SfEERR (0) o

M FEE K, Scaladochl BERK S A B A I TR,

o R AR(E I BUEKRY, i0/8 B BRichint, RichDouble¥ . [FHE, WAL

FIFE, 0f3E B SpringOps.

o FIRBCE KRB Tscalamath& AR TRAHEP
. HHRESERLRLRAENRE. i, Bignth—/NJ7kM Munary -, 5

NERESES, XRRIRE TR I 5 B AR xR

. FRICWimplicith LR IR A3 (KB ) #d, K, Bigint R HIAERE

i 2y A FR 0 i intFllongf #e A Bignt i v . B K TR A S L
215,

- T LLLEEAE RS B, StringOpskicount LT EMEA—TEZHRA

CharJfi& [Eltrue sk false {9 BREL, FI T8 & MPLL 755 L 2 B0l £«

def count(p: (Char) => Boolean) : Int

PRI I o, A B T A — AR A e 0 4 44 o R Lo B,
s .count(_isUppen)(FERII I KB 7 EHOMER . AL 12EHITES
X TR R P -

o VRESAES 28 B2 Range B Seq[Char X AE A2 . EATTHY & SRR EHE S

Uit —kE: — M RBFRE, —ANRFHFI . HHERRA T #Scala, k=
SRR T XA —Y] .



s> Kl

© BXAZIETR T, X Scalafi Xt & FHATRESH RO —Fh R, MIRTEER
REAFERERS, RS RARIRAE HO %, BHEEHSE A TR En
IRVREALFRAG IR, XERE , RAFEH CHE X4 2R,

© BJE, HRME/RBBIEStringOpsH P X FEME | LM — T MY
e Z A

def patch [B >: Char, That] (from: Int, patch: GenSeqg[B], replaced: Int})
(implicit bf: CanBuildFrom[String, B, That]): That

SR, HIEZBEEIR, B4 5 — A patch, & FAEASIFTE .
def patch(from: Int,sthat: GenSeq[Char], replaced: Int): StringOps[A]

W RARHE GenSeq[Char] FIStringOps[ A1#F 24 S tring 193F , 13X 7 M SR B e ok
BMEBET . 48R, 7ZEREPLFIXHABEES

"Harry".patch (1, "ung", 2) // ¥™=H"Hungry"

%3]

1. 7EScala REPLHHEEA3, #R/GHcTabie. A3 MBLLJy k] LB Fl?

2. 7EScala REPLH, R F LR, REHEIHLERTEN . BE, X1 RS3
tHEZAD? (R resBRERIAL, )

3. resFESEvalif var?

4. ScalafeiFRAIEF EFFIF R ——EREPLPIA—T "crazy" * 3 . XM RIEM
47 TEScaladocH fnfay $k Fi X M 1E?

5. 10 max 2898 U477 maxrik g XAERAN 27

6. HBigIntit&2f1024%% 5 .

7. & T 7E{# FiprobablePrime(100, Random )3k EL 1 % ¥ A 7EprobablePrime#l
RadomZ il {ff FUEFTFRERF, HRFESIAHA?

8. BIRRBEHLICHFRY T R — R4 R — 1 BEVLAYBigint, SR 54 B = 17Nk
i, I gsnvbevtomej38006kul "X FERYF AT, PrifScaladoc, FRFFE
ScalaH SCBLZE B ML

9. 7EScala®P I IR FAF B B E FAAREB 7

10. take. drop. takeRight#ldropRightiX &£ 8 pREUEMAT 2 HIAY? Flsubstring#
e, BRI S R S AR A B
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« 22 iEAZIE—160T

» 23 BERAMRE—B16TT
24 SAFIEH—R1TH
= 2.5 fEA—ER181

» 2.6 EhGforfER M forHE Faxl
v 2.7 PRE—21

« 2.8 BHASHGIH 4 S Hm——2200
« 29 FRSHm—F2271

» 2,10 FFR—23 0

o 2,11 W{Em—5524 51
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Chapter

FEARTEH, YRR BT fEScala P RAF R AR . TEIAFRE . REFHFScala
AR GFRE T Z ] — MRAMR2ZE R, fElavasC++, RIHEAZX X (K43 + 4)
i 6 (HnifiFs) ) BHHEEARFNRE ., RAXGE, TiBARTHE. 7Scala
T JUP A I R AT AR A (. XM SRR AR, WS ik,

AT AT

- iERERE

- WA E—REBE—IRERME,

* ScalafiIforfEFRIRZ “HEIBMR” AYJava forfEHT,

© S (R RBHELT ) ARLFER.

+ voidZE M R Unit.

* BESRTE SR EUE S Aireturn.,

+ HERERITEREEUE Rk T =,

© FRHEETAET X AJavasiCHH A —KE, RFEIBRREcatchiB ) shfdi st

ULfe” o
+ Scalalt A ZRRW .



n 2B EHIGMMEE

21 FEHFRIEX

ScalafiiffelseiB B gk FFlJavask C++—HE . i, FEScalaPiffelseRiBAAMH, X1
{EE Rl else GBI TR AIE, Hilan.

if (x > 0) 1 else -1

FRFERMERIE-1, BARE B TxE, Ra] fiffelseRik XM {H
WAL AR

val s = if (x > 0} 1 else -1

B I T IR BB —FE -

if (x > 0) s =1 else 5 = -1
Fit, B—REEEL, EAETUARHL— val. TEE _MEEEH, s
WA var,

(ZRIC2#1t, Scalatt IS4 KEBHIHFR FARLTH—S02.27, )
JavafIC+A — -1 #EF R TRER Y, InFRXRX

x>0721: -1// Javad(C++
27 F-ScalaZziksl if (x > 0) 1 else —1., A, FRAREFE?RERXPIHAIER . Scalalfjif/
elses 7E JavaflC++H A TR BB HE G Mitlelse FI 285 B AE T —il.
fEScalarh, WAFAREA — KB, BRI, FAR if (x> 0) 1 else —1HAEA
Rint, BEXFANERLERE RN, RARBREIX, .

if (x > 0) "positive" else -1

FREIAR AR B LRI AN IR AR, Hp 50 java lang,
String, M5 —AM3 R Int, BATHA LT Ay (N ES N8I, )
hnRelsefBrER4: T, Holm:

if (x> 0) 1

oA AT REBE AR A W . (R AEScala, AR EBR %A XA E, X4 FIE
IR RS A— A Unit, B0, AifFelsefix Mifif ¥R T



21 &FERER

if {x > 0} 1 else ()

YRETLIEO Y R en A BE" B E0AF, HUnicSH0avaziC++ #void,
( WHEA F3E, voidBrA ffifH BUnith — i Fn “fE” M. AR —EEHRH
i XS S AMEEA —KEE W MEREDREANRZEX. )

= $A8: Scalai& BswitchiBEf), NI BEE—PRBABZ AR LR, BRI
EHEUEFER, MR, B—RINIAEAHT.

N R REPLELERZFB/REN W —ELEE—HERAEED—TRSE,.
EGIRIR, BRBAWNTREGEH

if (x> 0) 1

else if (x == 0) 0 else -1

REPLEHST if (x > 0) 1, REBFRER. 2ECEHETkMNeleXRTHE
REFHE.
MBI eRIRITRIE, BRRES:

if (x> 0) {1

} else if (x == 0) 0 else -1
NEEREPLAASH X NE. ERBEFARFEF, BATSSRET-TH
else,

Qz'Eﬁ:ﬂ%ﬁﬁ&%ﬂ$%%ﬁ&mﬁﬂ,ﬁxﬁﬁ@@%mmﬁmmﬁ,ﬂ
PUE B IR . B

ipaste

IR TR 2, REIETCLr 4D, XAFREPLRESIEAMR A G —TEAX
Do




n HoH EREHMMEN

22 IEFAIL

fEJavaflIC++H1, FAERARLL S45H . MfEScalaf 5 JavaScriptFHAth B
AIESHM—ITROMNBATENS . FFE, 7). elsell RERM A BUALE
5, QEREIE M T SCHRE A T X ORI A9 2L BEAT

Ait, RGEERTHE FE2MEN, RTERENUSSRIT. filn.

if n>0) {(r=r *nygn-=11]

RIMEERSS® r=r*nflln—=1RH. BTHE}, EE-_MBAZEHFATE
545,
WMEREBRKKIE, FEAWTRENIE, MERESE —TU R
BRSBTS R, R R — T LT M TR R IRAEAT
s =80+ (v -v0) *t+ // +HIFSEXETEETNARE
D.5-% (g = a0} * L% ¢
TESCPRgni e, Kk R R AR, i — SRR AT E T
D—EAEES (25, SiFSEIEIILRY ) A SRR ELREBERLSE,
EEG, ScalafdfF 5 T8 85 F{# FiKerighan & Ritchie AR HIFEFE S :

if (n = 0} |
r =or %o
n s i

)

LGSR ATRIE AR T REEAEZ A

VP& K B Javas CH+IFRE T B — PR B R A 2405 i ik . QnsAfistie T
5, RRRT—ENBIRIRLL.

2.3 BREXAFRE

fElavaskCH+, BUBRIRE —MIE T { Y RIBEAFS . B YRR EEZE > S
TER R HCE 24 ERS, ARAER AT LAGE I BRIE A

fEScalath, { JREF—FIIRAX, HERBRE—AREX, RPRF—1RE
AW ER R (E



2.4 EAFEH

XA TARR S A val PR L T B4 26 TR B LR A . filan,
val distance = { val dx = x - x0; val dy = y - y0; sgrt(dx * dx + dy * dy) )

{ VRIGEBH RS — A REX, EHADEIR . 28 dAdy (UF B TR
ERhEE, RPERFEARImE AT .

fEScala, WREBNEA G RBA HN—E, T30, ENMERUSER
B, WREEZEIEHE, UnitkBI% R FlavaMC+Hf#void, MXMRBRA—ME, B
%0

—AAREE AR AT, Han

{xr=1r *n;n-=1}

BB RUnitE AR . X WA S, HENERIE RN FET I —R—20
2.7,

HFIREIE A R UniSkRIAY, SR EiREE—E,
x =y =1 // BIxeeth

y = 1ERQ, WILTFAKTRERIE—Uni R RS x . (SR,
fEJavafIC+, BYEIEAHEEHRAIEME. EXHES P, BREE P ERE—
BEEEXN. )

24 A

MEEFTEI—AMA, i1 Hprintskprinting&$, & HESTEN ARG B IN—
1% . 2P0k,

print ("Answer: ")

println(42)
5 i AOARED 4 A P AR AR T -
println("Answer: " + 42)

Bab, A A CRBEHE AT 8 Hprint R 5L :

printf("Helleo, %s! You are %d years old.\n", "Fred", 42)




ﬂ HoE EHSIaTEE

#RTT L FireadLine B H & W —1THIA . WRZEBHT . Booleani#
RS, AL AreadInt, readDouble, readByte. readShort, readLong. readFloat.
readBooleans} #readChar. 5 HA A, readLinetti — M SEEAFRIRFHFE

val name = readLine("Your name: ")
print ("Your age: ")

val age = readInt()

printf{("Hello, %s! Next year, your will be 3%d.\n", name, age + 1)

25 B

Scalalfi A 5 JavafC+++H R i whileFldo R . Filan,

while (n > 0) {
n-=1 l
}
Scalaft A 5 for (AL E & TR T AL 4 24 % 3)EH HHEX A,
W, EREEXREIER, AW, — R Awhilef&3F, —REMAWT forif .
for (i <= 1 to n)
WRTEES 1 2508 25 Pl RichIntZE A IX Mo Ak . 1 to niX A AR B 8 181 85 n
(%) fRange (X[ ) .
T X AR A

for (i <- £&X)

IR B <A AR T . E TR AT, MR T RIEK
(2, Xt T Scalaf A HoflRange i & , X MEFF 2 LLHKUEIR X 10 a4 ME.

WA EforERMTREZ IO EvaISvarfiiEE, ZEBNXDEZRTNT
wHE, FATENERE —ERSEERE R

A RO, AR T A RO In— 1 X ] o X NHBEAR AT LA untilJy



2.6 B&forfEFRFforiE S n

TEMIAN R0 ¥ o util)y iR Bl — A & L FRE X TE

val s = "Hello"

var sum = 0
for (i <- 0 util s.length) // iWiEGE—THU{EMEs.length - 1

sum += s({i}

e, B ERADFATEMA TR, AT LB HEE X B8 FR T3 -

var sum = 0

for (ch <- "Hello") sum += ch
fEScalad, XHEAMEAFAMIEMETHLME. ERREPRESER, @
W ARATAT LA 1 % 3 b g B (RN R A R R SR AL BB AT, T SE BRI T AE
HAEE KB R .

AR : ScalaXigE IR ftbreaksicontinueid B KB H1EF, FBAIWMRFEEDbreak
HEIIZEAME? BOTJLMER.
1. fEABooleanB FIRHFE B,
2. EFRBERB—RT UARE L Freturn,
3. {# FBBreakstt R FH Hibreak 7% -

import scala.util.control.Breaks.
breakable |

for (...) {
if (...) break; // iBilibreakabled®

}
1

EXE, SHNNEBRRIREFRREERMAN, B, NRNEREE
BOiE, TREOZREBERERXENS,

2.6 BZ%forfEIRFnfordE 3K

FE2.5%, BT forfEFRIIRATE S . Ait, Scalat #forfEFF thitEIavafiC+H 1)
REEEERE, AR BHEREE.




m F2E EHGAFEY

HATLALL F<-R ik X WIERREZA LR E, FSSHENRIT. #in,

for (L <- 1 te 3; § <- 1 to 3) print {((10 * i +3} + " ™)
// H¥TER 11 12 13 21 22 23 31 32 33

B AR AT LU —A~ = 2, LLiffFSkAYBoolean#Z iA = :
for (1 <- 1 to 3; § <~ 1 to 3 if i !=3) print ((10 * i + 3) + " ")
// WATED 12 13 21 23 31 32
HEBAECZRHFRAESS
AT ME T E L2 L, SIATTIERER RN EE .

for (1 <- 1 to 3; from = 4 - i; § <- from to 3) print ((10 * i + j) + " ")
// #3TED 13 22 23 31 32 33

W for TEFF ITEFR A LlyieldF i, WHZER S H—NES, BRERAERE
AE—ME:
for (i <- 1 to 10) yield i % 3
// HR vector{l, 2, 0, 1, 2, 0, 1, 2, 0, 1)
X RAFE Y fiffordfe T 2K
forffe S E R E S 5 EMNE—MERSRERIFRAMN.
for {c <- "Hello"; i <- 0 to 1) yield (c + i).toChar
[/ BHER "HIeflmlmop"

for (1 <- 0 to 1; ¢ <- "Hello") yield (c + 1i).toChar
;/ %&ﬁ VECtOI‘{'H‘, tet' ‘1', !1‘, 'O', ‘I', ‘f', iml' ']TI', |p|}

PE: WRARER, ROTUEERE. TRMEXBEELFES SR, HFT
B EHAR RS SRKBAEN: ;
for { 1 <= 1 to 3

from = 4 - i

4§ <= from to 3 }




2.7 EH

Scalalig T HEEAMNE TR, XX R HTEME, BBEAR. CHhfa R,
At fETavarp 3641 R GE R RR A& 7 ookt
BE R, REEAHEBRLTR. SERMEEE, EXHE.

def abs(x: Double) = if (x >= 0) x else -x

R A SHRAER, A, RERBCAZENAR, RIS ZERERE
KR, ScalaiiFas AT LI i =4F5 4 i F 8 2SS RYHE BT R [ 67
MR RBAEEEEANRERER, TURARGHR, RpBE PRI ERE
PRBCAIR B, 2B, T TH XA R BGR [ T for fE ¥ & Bri{E -
def fac(n: Int) = {
var r = 1
for {(i<-1lton)r=1xr*i1i

F o3

1

EABPRIIFATE B return, AT AT UG Iavask C+HABRESE Freturn, KL
BpMEAS PR, At 7EScalad SR LA H L.

@ BT BAEESZRBPERreturnIBRBH AR ( BRTIRBTRZEEE
AN) , BINBIFEREAreturnfI B Fo RIR, RESHEARKEBE 224, X
R FreturnFEREEELARE. THENEZENHZREF. BT
U return 4 2 R ¥R K9breakiB 6], REBERER,

XTI ks, FRATLAIEERESEEL, Flhn.
def fac(n: Int): Int = if (n <= 0) 1 else n * fac(n - 1)

INERA R R, ScalaiiFAF AL Kn * fac(n — HYZRELZInt.

BAR. HUESTRIES ( IMLANHaskell) gk HEdT iR TR MK, BNE
Hindley-Milner&sk, i, EHEXNRINIES PEXHEFHTRRTHE, W
(G BHindley—Milner&kit B A BAME F R RMIR BRI,




F2E EHSMTNEY

2.8 BINSEMITFRSHE

AV IR R H A B M T A SHUE, * X e R B IR ATAT LG
MINSE B,

def decorate(str: String, left: String = "[", right: String = "]") =
left + str + right

XA RBAEPNSH, leftFlright, A BIAME"H"".

WRARE i decorate("Hello"), 72:15%"[Hello]". MMRAEAFRIRIANE, TTLISA
AR B S AIRRAS ;. decorate("Hello", "<<<", ">>>"),

MR SR, RAHNERE, BASESNEERMZENI AR, 2
ik, decorate("Hello", ">>>[")y&{# Fright 2 HH BINME, 15 8">>>[Hello]",

PRt v] DITESRESBE M BB 2 2804 .. fln,

decorate (left = "<<<", str = "Hello", right = ">>>")

B <<<Hello>>>", FEREIFHASEOFATERSETIRIIIT L —.

W& ST LR BCE I AT . AT TARLE A R 2 BN S B sk BOR LR
AH-

IRATLOB ARG 2 SERT £S5, NI R a4 B S BUEHHERTTE A9 BT -

decorate ("Hello", right = "]<<<"} // A decorate("Hello", "[", "]<<<")

29 TRBHY

AEHE, EH—DATLEZAERESHIIRGRBEETE, UTRASRT
BRI

def sum(args: Int*) = {
var result = 0
for (arg <- args) result += arg
result

}

fRTT LLEE AR B 2 M S RO TR FH I R S



210 o

val s = sum(1l, 4, 9, 16, 25)

RS R R — KA N SeqtI SR, KT SeqRINSEFBEVE., HHEBIRA
T B AE R AT LA for fB B S U ) B — S ST E B AT

WRIRE2H —MEMNFES], WA EER B A BRRE 2HRE, T
BN

val s = sum(l to 5) // #i#

W15 sum iR SOHOA A BHE AR R BN SE, BAZSELTRLNTEE, AR
— AN EHUX ], RYGX A RS A A R VR R R A X B Y S BUF 54k
.M _*, BRXE.

val s = sum(l to 5: _*) // #1 to SHMESHFIILE
eI E XY P RS A E FRE: .

def recursiveSum{args: Int*): Int = {
if (args.length == 0) 0
else args.head + recursiveSum(args.tail: _*)

}

TEIXE, FHlihead REMEANICE, MailRATAHMITEKFS], XNE—T
Seq, TATIA: _*REEHBRNSEITI.

FE. URIBETEKSHESHIER H0bjectiJavaiik, WPrintStream.
printfsiMessageFormat.formathy, YRBEF LxfEALRBMTHR. B4,

val str = MessageFormat.format ("The answer to {0} is {1}",

"everything", 42 .asInstanceOf [AnyRef])

3 FALME0bject WS REBRIXAF, R UEXBIEL, REAXMNS
HEZKSBFETERERS.

2.10 I8

Scalatd T A& B 4 B BOA Sk Rk . IR B E7EETR S Y2 a A
WEe=%, LR EARGR Unit. KRR EEBFREEL A (procedure) o AR

(2



EE, RATAAEOURR T EMEIER. 200k, TR F48iTneE
—HEH, BRIXH

o TR AR EEfIE, BrLARATAI AR L=5

def box(s: String) { // {F4&E: BH=5
var border = "-" * g _length + "--\n"
println{border + "|™ + s + "|\n" + border)
1

AN (RER) AERFAXFE NSRS iR, FBRARLREBREN
UnitiR [BI267Y .

def box(s: String): Unit = {

1

> ER: RIS EESOEZEXN FlavafiC++1E F RKiR T e R BB RE
NER, LOFNMERBEXFRET=5, TREARERKBIBAENLSE
B ERER, UnitERBEREES,

211 fH{Emn
Yl B lazyit, AL BER , ERIRITETERE, Hl,

lazy val words = scala.lo.Source.fromFile ("/usr/share/dict/words").mkString

(FATHIEROTNGI O E . BU BN R T Z A M R A5 N e A —
A ERA TR BHER — 7B, )

WERARF WA i[Awords, R4 SCAFEASWATIF. R TRIEXATR, BATATL
fEREPLAIRE:, BEGEIHESIS . EVIGLIESHIT SRS . A,
—BARVilalwords, BR8] —MEREER : SUFRIRE],

BB XS T 85 R BP0 B AL TE AT = 50 o BT AT AR, X H At 4] 4 4k [m]
B, PCAnEERKHE . SEEEARE, EITRIFRBEIRSH R —2Z 13137,



212 BE¥

HRAT LASE S S AR Fvalfide il s iaR A . X HE AN R 5E 3

val words = scala.io.Source.fromFile ("/usr/share/dict/words") .mkString

// TEwordsEiE L B EEHUE

lazy val words = scala.io.Source.fromFile (" /usr/share/dict/words").mkString

// TEwordsH R {d H BUE

def words = scala.io.Source.fromFile ("/usr/share/dict/words") .mkString

// Eﬁ—mwordeﬁﬁmNEﬂE

= WA WEHREREINAE. BNSRIBEHE, BEE—NHERE
A, MM ERENARRENARREZERS CBYIHE K.

212 RE

Scala5 % (9 TAERLEI FTavaskC+—Ff . MARIH RS, Hon:
throw new IllegalBrgumentException("x should not be negative™)

TRk, EATRY 2 B2 4 T LU 452 Tllegal ArgumentExceptionft) 57 AEER 3% o
P RO TR AU B AL RS TR AL . G SR IR SR BIAE O BEOR A 5 A AL AR )
iR H .
FlJava—EE, Bl iE 9% G2 java.lang. Throwablef) T3 . A, ElavaA [y
J, Scalal®fy “Zf" RN T B R T T RE S R R {4

BAR: frlavath, "B BSEEGKEIHENT. WRROFETESRE
I0Exception, RAZUMIEFEH, X E KR F AU EBIERE R
PRANDIS, XENMEBRENBiR. FENE, TR GEEEEERNT
sE% % H4n void doSometing() throws IOException, InterruptedException.
ClassNotFoundException, i %Javale /s RRRBIX MM, RA PHRXLE
2 WEGERRERNSEE, St EMRERZT "2 g5,
E IR RN R PR EH T ER T,

throw ik 24 H 5k B2 I Nothing, X 7EiffelseFXAHTRA . TSR
I E-Nothing, HFAiffelseFiksNAIRIRLE 55—~ HIREL A, F B U

if (x >= 0) { sart(x)



$2E EHSAMER

} else throw new IllegalBArgumentException("x should not be negative")

B4R Double, 55 40 2B B Nothing., [, iffelseFEikzUA2H]
fDouble .

FEK S W MR R AR RS R AIEE (BRH14E )

try {
process (new URL("http://horstmann.com/fred-tiny.gif"})

} catch {
case _: MalformedURLException => println("Bad URL: " + url)
case ex: IOException => ex.printStacKTrace()

)

HlJavasC++—EE, EEMAMNREMOZHEE AR REZ)E.
08, WRRATEH MM RS, afLIEA RERTRSE,
try/finallyiB AL AR AT LI ORIR, AipBRA R k4. .

var in = new URL("http://horstmann,com/fred.gif").openStream()
try |
process(in)
} finally {
in.close ()
1

finallyi& ] AN i process IR EUZ il T B AR IIAT, reader 24

BRI A S, iR r L,
« HIHLURLM i 25 8 openStream J7 il H 574 (B 4707 0HE— Sk tryf SR Fifinally
BMEASRPIAT . XBHARTF—n DRI E, B close i ik
AE XL

« Hft4val in = new URL(...).openStream()ANHMAEtryRAGHE 2 B AKX HE A in
AVE PSS £ 42 i Bl finally B f] 24

o fnin.closeOfiH A E AT XK HEBH MR, EFHEAEHE
SR B R . (XBRIava—E—FF, FHFARRMEE, BEHIRENRN L
ZEHMRE —RBRE. )

2, try/catchFitry/finallyf H A2 HAMY . try/catchiB 4R H , Mitry/finally

B SR B e I AT SR M GER RE T ) . RIOTWLHEEMISEE



— i B B M ry/catch/finallyiEA) .
try { ... } catch { ... } finally { ... }
XA HEAE )
try { try { ... } catch { ... } } finally { ... }

Ail, ZHAAE-EMSRILFETAM.

%3]

1 —AEEFEMERFER, WEAsignumX1; WRZHE, WsignumH-1; HFRE
0, Wlsignum}0. 45— eREORITRXME-

2. —AEMPREEARER A7 KBEMAY

3. $5H7EScala P A FER FIREIES x =y = LEAEN. (R SxBRIAE
RYZRAYE L, )

4. X T S Javalf§HF 45 —4>Scalaliit :

for {(int i = 10; i >= 0; i--) System.out.println(i);

5. HE— -t Ficountdown(n: Int), FTEIMAE]ORYEF
6. HE —AforfEH, HEZH P ITA FE M UnicodefURD MR . 2HIHBL,
"Hello"H* Fir & “F4F 193 AH J79415087488L
7. FIRERMRORET— AR MR, ESORAE AR, (32 7EScaladocH 4
% StringOps )
8. /¥ product(s: String), IS PIEBIMFH.
9. JRT—NR A4 R B0 I e
10. 55 RBGTEX", Hrpn R, @HIT mHeE .
e X' =y, WSREaRIEEEAYIE, XEMy ="
o X =xx, AR EARUYIE
¢ T,
o X'=1/x", WRARABARTTE.
A1E{d Freturni® i . 2]



EIFE HABEXKEE

AEMNTE @

v 3 EREE—29T

= 3.2 BREEH: BEHZh—EE3001
« 33 EGEEH B S h—R31 00
v 34 BesEH—320

» 35 WHREER—%340

= 3.6 fi#iEScaladoc——2E35101

o 37 BHEEE—F3TR

* 3.8 YJavafyE#:4E 37

= ZR3]—EE38TL



Chapter

EATR, RESEF| WA EScala PR VESEH . JavaFIC+HRF 53 7 21 Fl Bt

SR ESH ( FL B 3 eal e & ) SRS —4# ot . #EScalath, FRfiIMkFTE £
(ZRE13E) , AEIERSBERRL AR, M REED FHHASY.,

AR E A

o ERERBENE~Array, #5K 8 0] HEA 2B 160 {3 F] ArrayBuffer,,

« SRR E R A B Fnew,

« kiRt E.

« Fifor (elem <- arr)ei@ i oG E .

+ Hifor (elem <- arr if ...)... yield ... 3655 J5H0H #6750 et

» Scala¥izH filavaBiZH ] LI H#:4E; FlAmayBuffer, {difflscala.collection.JavaConversions

YRR R

3.1 EKHA

AN RAR T B REAEREE, AT LA ScalaP i Array ., Billn: 29

val nums = new Array[Int] (10)

/1 10 BB, T TTEWaLRo



val a = new Array[String] (10}
// LOATCEMFABREE, FATEMEA 01l
val s = Array{"Hello", "World")
// ¥EER2MArray [String] —2SERHERTHRAY
// B BEREIBRERA T Enew
5{0) = "Goodbye"
// BArray("Goodbye", "World")
/7 O TIAR [ RFITE

fETVMH, Scalafij Array A Java$iial s0SE 8L, 7 Bl B ZE T VM AP 2R R0 N
java.lang.String[]. Int, Doubles Hifth5Javarp B4 S RXT R (1 4L AR B AR RIS
2018, Array(2,3,5,7, 1DFETVM AR — N int[].

32 TRYA: MAZW

St F AR B B AR 94, Javafi ArrayList, C++fvector, Scala® B2
BAES5#) R ArrayBuffer

import scala.collection.mutable.ArrayBuffer
val b = ArrayBuffer[Int] ()
// & new ArrayBuffer[Int]
/1 —AERBE R, AT
b +=1
// BrrayBuffer (1)
// F+=TERmEMTE
b += (1, 2, 3, 5)
// ArrayBuffer(l, 1, 2, 3, 5)
/) TERmENESTE, UESERk
b ++= Array(8, 13, 21)
// BArrayBuffer(l, 1, 2, 3, 5, 8, 13, 21)
/7 VRATLAR++ =3 REE IR SR
b.trimEnd(5)
// ArrayBufferi(l, 1, 2)
// BERESTTR

TEXCH B8 vh i R TR sl B R T R 2 — 4 %L ( “amortized constant time” )
e,



3.3 EAMATEBAEP

YRt AT AFEAE B B AU BRICE , (XA BRMEH AR AR —FT A 3
M B ZJERCE LR, 2T
b.insert (2, 6)
// ArrayBuffer(l, 1, 6, 2)
// TETFHRZZAMEA
b.insert(2, 7, 8, 9)
// BrrayBuffer(l, 1, 7, 8, 9, &, 2)
/1 PRAILUERAE L AT
b.remove (2)
// ArrayBuffer(l, 1, 8, 9, 6, 2)
b.remove (2, 3)
// ArrayBuffer(l, 1, 2)
/1 BRI E LEEBERE LI IER
AR BB — N Array, BARIERAFEE LK. EXMHILT, i
#E—EA g, RIFRAR:
b.toArray
// Array(l, 1, 2)

Rk, 8 Ha.toBufferi] LUK — Bl alh el — MR B o

3.3 BHHAMBAZE

fEJavaFIC+H+H , B RIS 9 /i A — 1Bk AR, Scalali B fingi—. X
SR, ARET L AR R A AR A B T R R A
LU R forff§ ¥ F $ 4l BB 22 vh i

for (i <- 0 until a.length)

println{i + ": " + a(i)}

B i BUE M 0% a.length - 1,
util2RichInt2& iy /3%, REIFTA/NT (BARE) ERIET. Flin.

0 until 10
// Range(0, 1, 2, 3, 4, 5, 6, 7, 8, 9)



HEEO until 103LFR FR— & : 0.until(10).
I &S
for(i <- BN
LA R R %X AR A . EAGDRN, EAERIERRMEL, 1, %%, HI
({HAfL ) alength,
AT AR CE B, WX R TR -

0 until (a.length, 2)
// Range (0, 2, 4, ...}

WRENEEH R TTIR, SR

{0 until a.length).reverse

// Range(..., 2, 1, 0)

WA R R AT E RIS Thr, FATHT ARV AR, BB

for (elem <- a)

println(elem)

XFJavarti iy “HEERAR” forfE¥F, mFECHPAY “RTXEIM" forfGARAEML, 2
felemE/G 8% Ha(0), Kigal), HRIHE.

3.4 AR

FERTT R b, RE B T I Javas C++ARFERVESE . AidfEScalarh, R
ATLUEREE ., N— S (S8 Eh) A, KSR 20 BT R AR AR
[, XS EARSBUURAEE, R AE— DR .

1B REAd F forffe X

val a = Array(2, 3, 5, 7, 11)

val result = for (elem <- a) yield 2 * elem

// resultiEArray(4, 6, 10, 14, 22)

for (...) yieldfEHBIE T KM 5FIAEA LS. MRERAEE L%, B4
HRIBBIRGRSA — B, ISRRMBEAE i %, IR AMRTESor (...) yieldZ RS EIAIH



B EEHG

A EryieldZ JFRIFER (MIE) , BB —1 .

B, SMGRET—AEAR, fRAEAIRIRLL R A E RAFITR . XATRA
PLER S 2. forF BOIf ST, 7EX BRAEBNMBEOCRBE, HEHTHOUK:

for (elem <- a if elem % 2 == 0) yield 2 * elem

HHE B R FNEA — IR S I B A ZEIRW.

e B —FHUER

a.filter{_ % 2 == 0).map(2 * _}
’2=E
a.filter { % 2==0 }map { 2 * _}

s B R KR RRELRNERF AME T4 B terfmapfi A2 EHlyield
BRI R—FRUEE T —for@BHR A E 28R R LURBEIFIRIE
%o

LRINTRE. AE— B E T, RIVEEBRBRE 0B
. G RRUCAT R BT R ATEB B A e B —Mrid, REBERE
B ABOTR .

var first = true
var n = a.length
var i = 0

while (i < n) {

if {a(i) »>= 0) 1 += 1

else f{
if (first) { first = false; i +=1 }
else { a.remove(i); n -= 1 }

1
}

Tt F— AT RHEHARIALF . WSAZ P BRI ARRL, 1D
e s DB RRR R 2 -



ﬂ SEOE  WEMEXIRE

BT EAR B B T A

var first = true
val indexes = for (i <- 0 until a.length if first || a({i) >= 0) yield {
if fa(l) < 0) first = false; i

)
REHICEBIHINZ LR, HEWERR:

for (j <- 0 until indexes.length) a(j} = a(indexes(J))

a.trimEnd(a.length - indexes.length)

XEAEAE, IR TR E b,

35 EHRE®

RATHWT B —FhdinE, MKHEEIRLF BT RAERMGHF . L4 Scalafi N
A R BOR b X AT 55

Array(l, 7, 2, 9).sum
// 19
// ¥tarrayBuffermEEiEH

B Asum bk, TERLBUMRBELY: BoABE, H2RFAMEE
BigInteger/BigDecimal..

[FI38, mintmaxiiy 4504 sl B 2 v b B/ NIRRT R

ArraryBuffer("Mary", "had", "a", "little", "lamb").max

// "little"

sorted J7 B B2 BN R b HE R 34 w2t HE T O B S R vk, X R
A EBURIR A - '

val b = ArrayBuffer(l, 7, 2, 9)
val bSorted = b.sorted( < _) // blRAWHE; bsortedBhrrayBuffer(l, 2, 7, 9)

YR A] ABREE— Hese sl g, A ARAGE A sortWithJr ik :

val bDescending = b.sorted(_ > _) // ArrayBuffer(9, 7, 2, 1)



3.6 f#i%Scaladoc

HRREAIEES WE 125,
YRAT LA B BER — AN R, BN R B 2 oY

val a = Array(l, 7, 2, 9)
scala.util.Sorting.gquickSorti{a)
// aBl¥ERArray(1, 2, 7, 9)

% Fmin. maxHlquickSortirHE, TLELBUIFLBURE, XARETHF. ¥
e L B FLAAE A Ordered 5 i IR AL,

B, SRR E RS S R A, AT fmkString ik, B SUIFARTR
e R AR, T R A — A TR AT LI AR AT AAE S . BN

a.mkString (" and ")
// "1 and 2 and 7 and 9"
a.mkString("<", ",", ">")

J/ or<1,2,7,95"
FltoString#H b«

a.toString

// "[I@b73e5"

/) BB RNERE JavalETE LAtostring ik
b.toString

// "BrrayBuffer(l, 7, 2, gy "

// tostring ik T 2R, BT

3.6 f#iEScaladoc

BR R G A R, AR DA At 3 B ScalaSURRARBUXLE(E B o

A RFArrayZEER{E T EFIZEArrayOpstESE £ B o MBA Lt x e
R XSRS B, BUAEEWHRMAray0psH Ro

i F Scalaf 35T R St HolavasE 38 , 7RI KEScalaly SUHHT fRA] RSB s — 2R
b RREEMNIEE. FTE, VRIS T TR R SR T 40T T LA SE AR 24
M THE, RATLAEZRS- 1AM st .




HIE MWEMEXRE

ScaladocfBRLFEER

Scaladoc

%

def append(elems: A*): Unit

AR R 5 AREHANSE, 2R,
b.append(1, 7, 2, 9)¥XFbis PO~ TTE

def appendAll(xs: TraversableOnce[A]):
Unit

xsZBFT LU RAT (474 TraversableOnce 5 i A 24,
ZAFE R ScalafE A B R PR A —4, HiMirE
Al BE#E Scaladoc i 5 #Y 3@ F 4% A Traversable#l
Iterable, FTH (9ScalaffR AEBLBLX B4, ETE
Mz EHE A S, - FARENERE SR TR
EE, RATELEMNYMEER “EERE" I
",

ik, Seqff T EICE AW EARB THRIN, X
R B, PIREEAT R

def count(p: (A) == Boolean): Int

XN T EEZ-ITTRIENSHE, XE—THIAT
Booleanf A%, countsf ¥ T S H £/ IuEIEL
FiZ R BUE 15 Bitrue. 24013K UL, a.count( > 0)AYEE
BREEHZ Ll TR R IE(E

def 4= (elem: A): ArrayBuffer.this.type

iR Elthis, iRFATATLUEEA R EER, F
. b+=4-=5,

TE4EVE ArrayBuffer[ARF, FRATT LR S s 4534
18

def 4= (elem: A): ArrayBuffer([A]

WRHE IS B —1-ArrayBufferf 725, B 2+=iR
FHER R

def copyToArray[B >: A] (xs: Array[B]):
Unit

XA R EOH — 1> ArrayBuffer[ A48 I g — 1~
Array[B]. XE B AVFAARAR L, 20U, R
A] L4 —~~ArrayBuffer[Int]# U1 ili—~Array[Any].
WER, ATLIZBEB > A], HHEBEHMA

def max[B >: A] (implicit cmp:
Ordering[B]): A

ABLFAHE—-1THEB, HHEFHE-1THKHA
Ordering[B]f “Fasl” &, EHERINFE8EH T
B FAFPR LI OrderedfF Y 26 5Y , [
it 3 TR LL S0 T Java Comparabled# [ 4425




(&3%)
Scaladoc . qEd
def padTo[B >: A, That](len: Int, elem: B) X /™75 B 5 J il F %y ok BB AT S A O PR 94T
(implicit bf: CanBuildFrom IRET LUEB XA s, SRBIE R RMMRA, FA0
[ArrayBuffer[A], B, That]): That TR
def padTc(len: Int, elem: A): ArrayBuffer[A]
H K M Scaladoc £ 31 X # 7 H bR ok (36

3.7 SHEHA

HJava—kE, Z4EMer 2 ot B OB R SEBLAY . 26613k 1, Doublefty —4E%4H
R # Array[Array[Double]]. A4 xR — %2, ATLAFofDim ik

val matrix = Array.ofDim[Double) (3, 4) // =17, W7
BRI P ATER, FEARXEES

matrix (row) (column) = 42
FRET AR A B MR, B — 1T BEAR AR«

val triangle = new BArray[Array(Int]]{10)
for (i <- 0 until triangle.length)

triangle (i) = new Array[Int] (i + 1)

3.8 Hlavafi Bk

t T Scala$ i i il Tavaidl S B, 0T LUZETavaFiScalaZ B R [EIf&iE .

AR R R [Fjava util ListfgJava i s, W 249K FT LALE Scalaf U5 (8l Java
) ArrayList——{BAR RS AR B . k5847 LS| Ascala.collection.JavaConversions
R O R . SRR AT LAZE AR s F ScalaZE v, ARV il Tavady ik, IXEEXE
S eP A Sl RIavadl .

2609|313, java.lang.ProcessBuilder26 — AP List<String> A S ERR. LIT
RAEScalah A ENE !

import scala.collection.JavaConversions.bufferASJavaList



m $3E WAMXERE

import scala.collection.mutable.BrrayBuffer
val command = ArrayBuffer("ls", "-al", "/home/cay")

val pb = new ProcessBuilder (command) // ScalaBlJavafiffi

Scala® w13 B T —NSEFH T java.util Listi O i JavaZS i xf 4 .
it e, MJavaty ki [Eljava.util Listdt, FAT0TLILEE B 388 — > Buffer:

import scala.collection.JavaConversions.asScalaBuffer

import scala.collection.mutable.Buffer

val cmd: Buffer[String] = pb.command() // JavaBl|Scalaf¥ih

// REEf A rayBuf fer— R FEMHRLERIER Butfer

nFIavali PR [ —~ 0 2t (S calaZB ik, AR 4 Ba U e 2o IR UG B X G2 fid
¥, FALHD, cmd = command.

%3]

1.

HE B, a8 A — e MR, EOREVESN T (AF)
Fin (ALF) ZE],

WE— MR, HREEEA PSR ER. Flin, Amay(l, 2,3, 4, 5)&id
B 545 A Array(2, 1, 4, 3, 5).

FRAT—NES, A —WAE R — T E A ¥ . Rifor/yield,

e — A, PR, B T P AT A, UEA
FRHEs, ZJaMcR RITAFRAME, URATFHS] .

] i1 Array[Double] - XE 7

Wnfal AT Array [Int) B9 T RK BT LS FHESI? X T ArrayBuffer[Int] R X &
EaBR?

HWE B, FHBEPMETAEE, ZHEET., (#5K: #%HScaladoc)
EHREIANERAAY. WERRETEN MR, Ry, EEEF—1 T,
SRIGXHE—A T Frii Faremove(i). HBIXHMUIBERFNZ.477 P 7 S PIFP T L
Jibp &

B8 —4~hijava.util. TimeZone.getAvailableIDsiZ [Fl BT X 6, FIBT R EAN]
fEFEM. F"America/ " RIZIFHIF



- B

10. 3| Ajava.awt.datatransfer. - ##—~FKI A SystemFlavorMapZS B (1 XF 42 «
val flavors = SystemFlavorMap.getDefaultFlavorMap () .asInstanceOf [SystemFlavorMap]

R J& LA DataFlavor.imageFlavor }y 24 fgetNativesForFlavor 1%, LAScalaZs nfr
RAFREIE, (CHHARRXE—AMREEAZE? BT TavatnfE IS PR R R
#4535 Fljava.util List 0%, )



F4E MRHTFNITY

AEHTE X

v 41 FREBRST—341 T

« 4.2 FRERGT P E—F420T
» 43 TR PR E—R43 0
© 44 EPUH—R445

= 45 CHFFBE—440

* 4.6 Slavaf) HE/E—2E45T1
= 47 JLH—545T

» 4.8 HIEERE—SR46T0

v SR —54TI




Chapter

A ZHMBRFERA SR, IR AR R ERLs Y, AR A R, T S
Fh—— N BEEGHYL, P —— R RIS S ARG . AP RS
FH, fEScalah i FHBLSTIER I H.

B R /BB S, Scalafi —SE MM —Cdl—n MR RIGERE,
F— e EAR IR, SHEAR R — A n=20704 . ToA X FHRMTEER M SE 2
REE—EENA R, RIEARERRER PN RuARIAE.

AT B A

o Scalaf 435 JARIERRRIE . A RFLE I BT

o (R W AT AR AN AT AR A R G e i R

- BRARER T, REBIME AT, Rl DR R B

o ARAT AR ZE 5) Hi7E ScalaB i Al TavaBit 55 2 ) 3 Bl Y14 o

o AL RS R AR

41 HIiERRET
FATTRT AR S s — BT



$am mEHOTA

val scores = Map("Alice" -> 10, "Bob" -> 3, "Cindy" -> B8)
RIS i ) — AN ] AR (M ap[String, Int], HEARER M. WRAREE A
Al AR, WA
val scores = scala.collection.mutable.Map("Alice” -> 10, "Bob" -> 3, "Cindy" -> B)
SRR —N 2 B UG, AR B — S S 44 H TS 4
val scores = new scala.collection.mutable.HashMap[String, Int]

FEScala, BRLGTRBINES . IEA LML EMMEMEKNE, XMHIEH
A—E R R —A 2R, Han("Alice", 10).
SERVERF Sk G EE R (8

"Alice" -> 10
IR AR
("Alice", 10)
PR5E At AT LURT T X Fp oy s e S -
val scores = Map(("Alice", 10), ("Bob", 3), ("Cindy", 8))

AR ->BEHE R LAE SES SR A— R, WEMAFERET P 89 B
B BREPX RS R — o B BB A R . KA Tl R R BREGTRE, W
R AT HUR R i) .

42 REBRSTHHE

fEScalath, MRECIBUN Z B ARMIEL AR, EORIRREROR R R ERFA
30 mA LI

val bobsScore = scores ("Bob") // ¥l FJavaPMiscores.get ("Bob")

WRBEDEA L SR PERE, WSMBFHE.
BRI R A S E A, AT LU contains Jr ¥k -

val bobsScore = 1if (scores.contains("Bob")) scores("Bob") else 0



4.3 EFERSHRAME n

hTFXREMA SRR R, DR MRESE:

val bobsScore = scores.getOrElse("Bob", 0)

// IS AR Bob", REIXNFMAIE; FW, &0,

BJG, sedt.get(4t)iXBER I AR B — OptionXi %, E 4R Some (43 A&
) , EENone, AR 14T EAIST 4 OptionZE

4.3 EHBEHHE

GERT AR, RAT LU B RO, sSRERI—IBUR C R, ok
=5 ZEMERQ:

scores ("Bob") = 10
// B sob" XM RIAE ( HEscoresERI 4R )
scores {"Fred") = 7

/7 HEhnEayE/E Bl scores (BEBERERN)

B, MRl L =B R Z AR R
scores += ("Bob" -> 10, "Fred" -> 7)
BRI AT R A, (A=A .
scores -= "Alice"
VAR T — AR A A BT, (AR AT LA — e R A AR —— R —
B T B A B A BT -
val newScores = scores + ("Bob" -> 10, "Fred" -> 7) // BERLHISHRE
newScoresl i1 & T SscoresHF AGBLST X R , teAh"Bob HELHT, “"Fred"H¥iN
gz
B T RS RAE RS, PREL AT LA BivarE i :

var SCOXes = ...

scores = scores + ("Beb™ -> 10, "Fred" -> 7)

FI, B AR AT R A, 1T DU R AR AR — T Y R



$AW mSHITA

Ay B«
scores = scores - "Alice"

YRAT B0 AR X R AR B RT B AR AR, A F IR, ZHHETHY
BRATAE AR . GBI BTLARIAT, RENEMTRATZER, )

4.4 KRG
A i B e A OB TR BV RTS8 T B T BT A N1

for ((k, v) <— Bft) &@kfoy
XHLAY CBEHL” SRRV LATES calaff for (i EF A FASESRDRAC (55145 2 iF RIS
FCHIFAE AT ) o XHE—k, AHEITHMITERM, Rt B EE— @
.
S TR, R REEYR RS, BIava—F, WAL AkeySetHlvalues
1. values /7% [Bl—Mterable, 7 A] LATE forf 34 24 # 8 FHliX { Iterable .

scores. keySet // —A-Zfblset ("Bob", "Cindy", "Fred", “Alice")XHAJR
for (v <- scores.values) println(v) // HITEN10 8 7 1oEHMEHFIHE

5 i — M —— B A A B A B —— R LU

for ((k, v) <- #:4h) yield (v, k)

45 EHEFBRSS

FEBRAE Y, R ERE L —— D IRAEREE TR, RIS
T, Scalah M RMAFE. T FRERARITHAA R, SEFEIT VIR
A R, Bk, ARAT AR R MRTEBAY .

FAR B AT AR AT B TS IR A AT RS, PTLUM

val scores = scala.collections.immutable.SortedMap ("Alice" -> 10,

"Fred" -> 7, "Bob" -> 3, "Cindy" -> B)

FRETHS, Scala (2.9) FHF¥CH ATAS AT, INRIRRIRER), Binyikeee



46 HJlavafiEiRE H

i iJavali TreeMap, FITFEB13FSH .

@ B’R: WEERBAIFIACAER, #£HBLinkedHashMap, #140.

val months = scala.collection.mutable.LinkedHashMap ("January" -> 1,

"February” -> 2, "March" -> 3, "Bpril" -> 4, "May" -> 5, ...)

46 SlavafyEig{E

YRR i Java i RV FRAR B T — N JavaBlff, VRVTREAS 40 Fe i —1>Scalalit
8, DMEMATEERER)ScalaBltJfAPL, XX T 7 BB ES caladf R SR AL W] AERITE B 9
THOLARA .

Rt Z g inanF sl AEH] .

import scala.collection.JavaConversions.maphAsScalaMap

SR 1L 48 7 S calali S TR fi R e ffe «

val scores: scala.collection.mutable.Map[String, Int] =

new java.util,TreeMap([String, Int]
Btz 4b, FRiEA] LTS %) M java.util Properties#l|Map|[String, String] (45545 .

import scala.collection.JavaConversions.propertiesAsScalaMap

val props: scala.collection.Map([String, String] = System.getProperties()

Rt keit, BEHEScalali i1 % 48 T Tavalie S 71, $R00HE A2 A Bt e B AT
B .

import scala.cellection.JavaConversions.maphAsJavaMap
import java.awt.font.TextAttribute. // SIATEHAMSSHERE
val attrs = Map(FBMILY -> "Serif", SIZE -> 12) // Scalaliff
val font = new java.awt.Font(attrs) // EHEHH—~Javailt

47 A
BSREEXHBHES . XHBR LA (tuple) KR M AE— T RARFZER



$a4E pEsfixTa

HERI R
TCH R E RS AW A B 7 BE S ey . filin.

(1, 3.14, "Fred")
RE—Aoudl, KA.

Tuple3[Int, Double, java.lang.String)
KRE AT R -

{Int, Double, java.lang.String}

WURRA e, tin.

val £t = (1, 3.14, "Fred")
REERT AR 1, 2. 33Ul H4ioT, .

val second = t._2 // ¥secondi¥}3.14

FECEH sl A7 e P EA R, TTH AL TR, A0,

B (RTLUEL 250t _2 ( BEMTARAA) , BFESHL 2

WHE, AR ACRIRUTA 4 T, Bl
val (first, second, third) = t // ¥firsti##1, secondi®¥3.14, third#¥"Fred”
WRFIFARIA AR E, AT UEATEBAOE LA
val (first, second, _) =t
JUH AT LA F BRI BB B AN 1L —ME M H 0L . 240K L, StringOpsHpartition)s
R R — XA, AREE TR AR R %R T

"New York".partition(_.isUpper) // Wit XHE ("NY", "ew ork")

4.8 HsEBR{E

AR EZ —RIESMESE R, DEEIRES e R, X%
LARIzip i HER S 2RBIUE, TR CaS .



3]

val symbols = Array({"<", "-", ">")
val counts = Array(2, 10, 2)

val pairs = symbols.zip(counts)

R -

Array{("<", 2), ("=", 10}, ("=", 2))

SR 3 e Ao (R it AT AR — R AL

for ((s, n} <- pairs) Console.print(s * n) // &ITE <<---------- >>

m R FtoMapF AT UG MBS SRR ST o

MBERE—NEBHES, MBS FTNRNENES, BARKTUA
RFIEEREE ENHE SR — RS

keys.zip(values) .toMap

%3]

o v oBow

L WE—, EhaAREER s, URENRIE. RIEHRER—

Awegt, R, BIEMHE EIT.
BB BRI, MO BRI, FA— T AR RS S A B
Wi, EBUX L FR 1931 AT L1 d i java.util. Scanner :

val in = new java.util.Scanner (new java.io.File("myfile.txt"))

while (in.hasNext()) 4 in.next()

ok % BH%| 5598 B E Scalaf ik .

BI5, TENHFTA IR E AT BRI

WEMN—GS, XA ZE BT

BN AT, USRI B, DUESRIRAT LU TE ok .
FEB— %, XK Hjava.util. TreeMap 238 i T Scala APL,
%R~+ﬁﬁ%ﬁ&%JWMm@w%m%mumcmmﬁmmmmnm%
SR AL BB, RR TR R LS AR TR o




m $4E MGHFTA

7. FTENH A Java RGEBPERIERMS, FSLLXHEE .

java.rutime.name

sun.boot.library.path

|
|
java.vm.version |
java.vm.vendor |

|

java.vendor.url

Java (TM) SE Runtime Environment
/home/apps/jdkl.6.0_21/jre/lib/i386
17.0-blé

Sun Microsystems Inc.

http://java.sun.com/

path.separator | &

java.vm.name |

Java HotSpot (TM) Server VM

PR 4R B B R AR A B A RE IE W 4T ED HH X 5K A%
8. 4E—~R¥minmax(values: Array[Int]), & [E1%5C4H A5/ ME A A AE A X8 .
9. 45—/ eh¥ilteqgt(values: Array[Int], v: Int), REFH P/ NFv, EFTVHIRKTv

¥R, ER=E—EERE,

10. SRR FEBRPEEE—E, i Hello".zip("World"), &RH4%55%7

H— I PHSE R B
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. 54 WRAETFEBE—FS6N
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Chapter

TEATES , YREAE T i fiScalai B, HRAR T f#TavaskCH AR YK, WAL
BeARAT X, FE HARSREE 2 ScalaBE IR ] 9 TR TR AOFEA .

A B B L

. P yF B B S A getter J EEFlsetter 7 5

o ARET LR SE i i getter/setter 7 A B R LT BRI E XL, i A Ul FH S 9 % 5 S
— X RFTER IR .

. FFJ@BeanPropertyiEﬁfF:EﬁiJavaBeansH‘JgetXxxfsetXxx'}j‘?%ﬁ.

. AREAE A FEMES, XMERTEE L R R, EHS
WEERCKN TR, EHERIITA RS A RE.

. SRBNHIYE RS R ATHER . BTN fithis.

51 MBEMESHIE

Scalas B A LT R F b I fJavasiC+ AR ARL - {9

class Counter {
private var value = 0 // iRt SRR RA L B
def increment() { value += 1 } // FEHRINEAHH



-

def current() = wvalue

}

fEScala, F53AFETEH Mpublic. Scalalfi SCIFA] LI & B2, T Xseif A
AR,

A P2 T B A AR 2 P 8 o 0 3 e Rl 5 ) 2R R R O i

val myCounter = new Counter // #new Counter ()
myCounter.increment ()

println{myCounter.current)

WRIS F#E (tlicurrent ) B, FRATLUE EEEES, HWiJUAE.

myCounter.current // OK

myCounter.current () // [EEtoK

ROZAB—FIEAYE? AT FaA S ik (BIBUEXSREN ) #H0,
Xt FRAAB I (ASBZEMSRERITE ) ZHORAHH XL
XA R BRATTAE R B A Al <

myCounter.increment () // XfE{HEAHEM ()
println(myCounter.current) // FTHUEEA{EH ()

PRn] LA A LA T OFY 5 20 B currentfe s il i A AR -

class Counter {

def current = value // TEXHARH ()
}

XRE— e 1 i FH A B0 FimyCounter.current, A7 B 455,

5.2 THgetterflisettert B 1%
H'E JavaZshi), ﬁ%f]#Kﬁ—Xkﬁi)ﬁ&ﬁ?&:

public class Person { // XfEJava
public int age; // JavathREBIXEH

}



5.2 tgetterfisetter Bk

SERAR FBIIE, T AERAT LIE Afred.age, iEFred BAERBRE L, XY
2 RATTSE fi ) Tl i getterflsetter 7 3 «

public class Person { // XRJava

private int age;

public int getlAge() { return age; |}

public void setAge(int age) { this.age = age; }
}

BAXHE ) — X getter/setterifl % BFRMMUB % (property ) o 1Lk Person g —4~
age/@ .

B RAFEME R ? (UNE B BRI, HARLAEFBORBEL, (T AKTTLL
¥ Fifred.setAge(21), it im{EEIE21% .

ARSI, AT LIRS 1B R A

public void setAge(int newValue) { if (newValue > age) age = newValue; }
[/ TRREAEAER

Z At getter flsetter /7 ¥ tb A F BUEAF , S0 B ATTALAR AT LM T8 B get/set

PURI %, FFERRE M e s .

B XA NgetterflsetterFE L AEFBREFHAERBETNERLT
Mo BE, URSITEPHEHT AN — PN RARSHIEATHERIIEE, X
HERREREN. £XTH, HEARBTRU(IEScalaL B, BEHNRE
CARETUREMNENFRETESEMNET,

ScalaX} f il iR Hgetterfllsetter ik . EIXH, TATEX—PAATEL:

class Person |
var age = 0
}
ScalaE U MIVMIE, ey —/ fa F 6)age 7 B L S FH R A getter Fllsetter J7
o XWANHEBRAAN, BERRITEA Fragers i Mprivate, (WA FEMS,
getterfllsetter it EFAA 1. )
fEScala, getterFfllsetters5l| 11 8 age F1 age =, B4



o

println{fred.age) // ¥HEFEifred.age()
fred.age = 21 // HiHfred.age=(21)

%I PERA: WMBAAEREIIXL L, TLIEZFEPersonk, REAjavapEEFTH
.
$ scalac Person.scala
$ javap -private Person
Compiled from "Person.scala"
public class Person extends java.lang.Cbject implements scala.ScalaObject{
private int age;
public int age();
public void age $eg(int);
public Person():
1
EMPRERIMNAE, BiFRLE T ageflage_SeqHiE, (=SHBFMeq, £
B VMR 4L V7 75 9 R L=, )

AR #EScalad, getterFlsetterF5izaFFIEMWan B A getiFlsetxx, L EA]
HBEREREREN. 5.5W BN BIEE Milava g igetXixxFlsetXxxF5iE, X
EBAREIScalaZk T L 5 Java T AL B 1k,

TEAEfRIEHBEVRER AT LA B © B € L getterflsetter ik, #il4M:
class Person |

private var privatehge = 0 // ZHAEHUE

def age = privatefge
def age =(newValue: Int} |{
if (newValue > privateAge) privateRAge = newValue; // FEEZEFER
;
PRI R H TR AT LAl fred.age, {HERAEFred NREARAFER T -

val fred = new Person



5.3 Rifgetterfy Bk ﬂ

fred.age = 30
fred.age = 21

println(fred.age) // 30

BEE. BIEEINMEiffeiES A A AEBertrand Meyerig i T —F FLRM, W
BT, EMMEREHNFERSBEZEREIE—NRTESEE, 2T
TR LR BT TR RTUMN, NFEAAR LREEMKA, " #EScala
H, fred.aQEE’ﬂiJﬁFH%‘#7F%Dﬁage%ﬁﬁ$ﬁﬁﬁ%ﬁﬁﬁﬁ%§‘kiﬂﬁ’ﬂ:. (=t
7, WM, ZERE SRR ERLIN, EARGFREM, E/HERF
ARt )

m R ScalaxtE N RE4 Fgetterflisetter AN LB LM . NLIRFTN
EHEX T,
. MBFHREFER, WgetterfsetterAERRME R,
. tNEFERval, MRAgetterAEBREMo
. MBEHRABREF{Tgettergisetter, TRFFERFEHNprivatethis] (S
54% ) o

5.3 Ri#igetterfi B

HEHRIREE /> R &R, 7 getter(HE A setter. 05 e 4 (B A X B A 5E AR
JERRAEME, WA] A val 7B

class Message |

val timeStamp = new java.util.Date

t

ScalaZs A — A LA (O final F BRIl —A-getterJy i, {HBEA setter
Kb, HRRTERE— AR, &F A ReRER I, {82 BT LA 5 S Ah A
AR . 5.1 F B CounterZS Rk 2 MRIF BT MHES b, counter— 4



o

current/B %, jincrement 7 AL IH AT §HT, [HIFEA XL Asetter,
YRANBE B i val e L BLX FE— N Bt ——val kORI 2 . IR E R — A F A B
— R getter T, {RIXHE .

class Counter |{
private var value = 0

def increment () { wvalue += 1 }
def current = value /;/ FHHHEH ()
}

HER, fegetter THEME XPIHBH (. Bk, IR LUARH EIES 1 X oRiEA
val n = myCounter.current // myCounter.current () XEEATEHT R RIERER

BE—T, TEEIEERARA T Y%k

1. var foo: Scala H 81 & B —{ getterfll—| setter.

2. val foo: Scala H B4 Bi—-getter.,

3. Rk E LfooFlifoo =Fik.
4. HREE LfooT ik,

RBH: 7EScaladh, MMAEELT AERE ( Bl BsetterERHgetterfE
M)

BoR: SREScalak P BRI FERMEE, icEEMlavadiC++HHFEEAE.
TR MAEFER, migetterFiE ( MvalEEME ) SiFgetterflsettersy
% ( varFBmE ) o

54 WMEIEFEE
fEScalatf (JavafICH-L—4E ) , Eeal IDFeRZZE0 pr A X R FE B, #lan.

class Counter |
private var value = 0

def increment() { values 4= 1 }



def islLess({other: Counter) = value < other.value
/7 TR E SR RRE R
}
Z fiF LA [alother.value &A1 A9, J2H Kotherths [FJFE & Countertf 42 .
Scala fRiF RN SUH =g v el PR, 8 private|[this iX MBI

private(this] var value = 0 // F AR value BBERY T ALK AN i

B3, Counter2ffi 7 i RAEVIF B 4 AT % R Hvalue 7B, T AREDT M [FIFE 2
Counter2K I g ELA A G A% T B o X BB IAAT B BERR A 28 R A AT 89, X AERLLOOIR

i

= HefnSmallTalk 4304 WL .

St FAFAG HFEE, Scalatk RALVA (M getterfisetter ik, (EXT T X RAH K FEL,
Scalatfi A 24 il getteraisetter /7 ¥

BEH: ScalaftiFHRiE IR FIEEM%, private[ % 4 BT LUEXNE
R XMTETL A ENEE, XENLLATRUMELNE, HER
B SR KM ( X THERRMITIESNI5.8T ) o

EXFER T, HiEBRS4 R MNgetterflsetterfik, RLWFIMNBEMEZX
S XERBSREABR, FAHVWMESEERNENHREFRR, FET
M HFhsHEEIWMSEIIAEmAE,.

5.5 BeanE1tiEl

EAMRERTE R E T HERN, Scalat! TE LMFERAE T getterfllsetter /7% .
Foit, U ER LRI RIava TEFTHUNRY . JavaBeansHliti (www.oracle.com/
technetwork/java/javase/tech/index-jsp-138795 html ) JEJava/d e X - -XitgetFoo/setFoo i
e (BT LR T B getFoo )ik ) o VP& Tava T HAMKHUX RG24 151

WMt S cala S BHARTE 9 @BeanPropertyli , X FEI 2 B AL BAN:

import scala.reflect. BeanProperty




£ -

class Person {

@BeanProperty var name: String = _

}
R R A

1. name: String

2. name_=(newValue: String): Unit
3. getName(): String

4. setName(newValue: String): Unit

F5-187R TAESFFOLT B k2 sE R

WA WMBARUETHERSENAREXTEFTE (SR5.7H) , HERFE
JavaBeanshR fgetterflsetterFiiE, BRI TX PSS RSHN L FAERIT .

class Person(@BeanProperty var name: String)

#*=5-1 $FBREMNAZE

Scala= g ERHTTE {1 B 43 R

val/var name 224 Hiname ST LA U [ 3 B IS LA
name_= ( {¥fFvar) BRI AR A  J

@BeanProperty val/var name 237 ffname EjJavaBeans B #:4F
getName()

name_= ({ZfRFvar)
setName(...) ({ZFRTF
var )
private val/var name A name WP F B RS4R3
name = ( {{PRFvar) FflJava—#E . REM Hlprivate—FFAE
HENTE—T AR

private[this] val/var name P H T B ) PR 2R Rl — x4 i
MMk, SRR

private[ £ %] val/var name  #Hi T EL{AL B W AR SRS, RS E I E




5.6 HBh#ESE

5.6 HEIHIEER

FlJavamC+—FE, Scalathi] LIAEBLHMER . Rid, Scaladifi — AR
HABFTA M e A S, CE 4% S (primary constructor) o BT EMIEAFZ
bh, KA LLAEE 2R 8 F (auxiliary constructor ) o
AV iR B E S, XEFEAENEASEM®. ENFEIavasiCH+ryHE
B, RAEMAARRE.
1. BEBIHIGE SRR SRR Rthis, (FEJavamiC++H, HAR A0 24 FRFIE 4 AT
WEBCEZ R RAI2TET ., )

2. AN IR v B 4 4 L — AN B R A S L A B A 3 AR S A AR A
RS

X BA A N B AR A0S

E

class Person {
private var name = ""

private var age = 0

def this(name: String) { // —THiBIfEEdE
this() // WEAEXHESR
this.name = name

1

def this(name: String, age: Int) { // BA—THHabHELE
this(name) // VRIE—THRNOESR
this.age = age
}
)

AT FES. T A8 S M 28 . PRI B RAB B AR A BalE L EME
2200 & A — S EEAR T .
RAT LA =Ry AR B2 -
val pl = new Person // EWiESF

val p2 = new Perscn("Fred") // AR AR
val p3 = new Person("Fred", 42) // BB AR




o I

5.7 FHIEsE

fEScala, BEKAA EMERR. EAERIALthis ke X, mE5HReE LK
QE_-EG
I FHESNSHBARAEELLZRE.

class Person(val name: String, val age: Int) |{

/G PR A SRR B RR S

1

F SRS PG F R T B, HEMR G EANSE EA6H,
namefllageil fPersonZS M7 B, inew Person("Fred", 42)iX FEAYF 1 25 8 I 1% Bname
Fllage 7Bt
AR AT Scalai 5E L T LA TIavaf Ui i TAE

public class Person { // XRJava

private String name;

private int age;

public Person(String name, int age) {
this.name = name;
this.age = age;

}

public String name() { return this.name; }

public int age() { return this.age; }

}
2. EMEHREPITEE L PR ES, FIIELITES.

class Person(val name: String, val age: Int) ({
println("Just constructed another person")
def description = name + " is " + age + " years old"
}

printlniE A2 FHIERS I — 5. BUA N S PR, RSN
MR B R X PR B A T B X R A . Bl



class MyProg {
private val props = new Properties

props.load(new FileReader ("myprog.properties"))

/7 bERiEE R AR 8 — s

}

B, MREXEERESH, NiZXARE— LS EMER, XHF— TG
SR & BT RPN BIBATE

R RBETRUEEZE SR P ERRASERERT Z 0k BREMBIE
o FIW:

class Person(val name: String = "", val age: Int = 0)

T 2R B BOT LR RS- 1RSI IR RTE . Bl
class Person(val name: String, private var age: Int)

BT 7 B IR AL I R B

val name: String

private var age: Int
Hvs SR T LR A A SN, Avalmvar, RS BN TE
NIFEZE I feT 4 A
. R AR valSvarf S BE B R, BB B, Bl
class Person(name: String, age: Int) {

def description = name + " is " + age + " years old"
}

R BRI BR L T A AT ZE 7 BrnameHlage, XA R E RS
o
H e 7 BE % AT private[this] val FEHR (BR547)

- EHW, EBSEEABRE T B TAUL R —AN AT LA g 4 25 P i AR U 7]
MEEEH. (TURUL, KR REEIAROML. )




$5E %

FS-2HEE T ATRIREIR T8 35 S B0 24 A 7 BRI vk
®5-2 M TMERSBERNFRITE

EHERSH ERHFRIAE

name: String MRFAFE . WNRBE I Fname, W ¥A %7 E

private val/var name: String FAFEL, A R getter/setter 5 %

val/var name: String AR, A% Hgetter/setter J7 ik

@BeanProperty val/var name: String ~ #A\H F B, A RYScalalfi filJavaBeanshfi i getter/setter /7
b

MR EMERMFRELRREE, FATEGEAE . RSB ML
— A EES AN EARRTAT, A ECRE Mthis(), QRARASFIE bl Bh i 2% B 42
I3 o

WRI, AERFREREREMEIFXMERME L. Martin Odersky B G
BREFEMIERR: 7EScalad, BBEZSH, MBHE—HF.

B MRBE A BOSEEMEXSKE, FavaldvarfisEnEes
FERT ., XHENSHNERRRETE S, Bit, RTNESERERT
o Fi—BAREEHIT, BREERENBRBCREDTE,

@ R ScalaifiTE (AL SR —AMtARA S 09, FEef bR UBERE X
MEMGRESHE R, SIRFEIR—Scalaskhs, MBER TN 0%
B, HIREEIN TR

class Person(val name: String) {

var age = 0

def description = name + " is " + age + " years old"
}

REFRAR—TEEX:

class Person{val name: String) {
var age = 0
def description = name + " is " + age + " years old"

}



58 #HEH n

F— a3 EE 2 X

class Person(val name: String) {
var age = 0

def description = name + " is " + age + " years old"

AR B TSR T RAAER, TG EprivateXX @ :
class Person private(val id: Int) { ... 1}

XRE— R A P FUEIT H BhIE # R PersonX IR 1o

5.8 #HEXME

{EScalatf, RJLT AT LALEAE () i T 45 M v P AT TR IA 454 . YA LAFE R B RE
YRR, fEdhiE XK. DRI i SR — R B
import scala.collection.mutable.ArrayBuffer
class Network {

class Member (val name: String) {

val contacts = new ArrayBuffer [Member]

private val members = new ArrayBuffer{Member]

def join(name: String) = {
val m = new Member (name)
members += m

m

)
% 18 A I T AP

val chatter = new Network

val myFace = new Network



oo I

fEScalath, A £HIEAE A S HMember2, B EANA B C Hmembers 7B —
BE, Wt EiH, chatterMemberfiimyFace Memberj& 7 Fl 69 @ AN £ .

PR XFNJavaAsE, 7EJavarh AEREMNETINERE,

ScalaR BN A RETEEM. 2#6IKi%, EHE—IFHNABIR, RRAFTE
BB MnewiX M%K%, new chatter.Member, fifEJavad, RBEEMFEHA— 5
1&7%: chatter.new Member(),

SERATRLRBIEE, VRATLES A KRR ARG, (BAREE ML .

val fred = chatter.join("Fred")
val wilma = chatter.join("Wilma")
fred.contacts += wilma // OK

val barney = myFace.join("Barney") // #ElAmyFace.Member

fred.contacts += barney

/7 AL —— e — T myFace . Member#ifMFElchat ter . Member TLHEZE Y rp
TR AT S, XRERAT R REVHEER .. IRAEAFERX DR, AR
e .
B4, URAT L Member KB EIHIAL . — N AEEROLL B R Network (AR R . (K
TS 6T AN S, )

object Network {
class Member (val name: String) {

val contacts = new ArrayBuffer [Member]

class Network {

private val members = new ArrayBuffer[Network.Member]

4

sf %, MRl LU R % & 3% % Network#Member, H& LR “4EFTNetworkfy
Member” . #ill:



class Network |
class Member (val name: String) |

val contacts = new ArrayBuffer[Network#Member]
}

i

MER RS, TIARA#SY, AR MREN “BIHRAHCH
IR BOREE, TUAT LIS R ALY . XTRARENELZNAS RBI18E.

PWER: AR, R LURTSMRE this MARRIAESMBZAthIsS] A,
shigJavafit, MERBEBRE, LITMNBI MEERY —MEELS|I BRI
-

class Network(val name: String) { outer =>

class Member (val name: String) {

def description = name + " inside " + outer.name
}
1

class Network { outer => i&&{H{SouterE g ENetwork.thise XX ERE,

T BEAEEHNB R, el XNZHRBRENL, BEREREXTIERSIX

B o

REHEER B SRR EREE, RBSEFIBEBIEZANR, {62

%3]

1. Beds. 1 Counter2ts, ik T A EAEInt MaxValuet 22 51 %o

2. HE -/ BankAccountZs, fllAdepositFiwithdraw i ik, F1—4~ HiEfbalance/&
.

3. HE—/TimeZ, A RiE/EMhoursHiminutes, H— AR 2 R R R
F 53— %8 F7 1before(other: Time): Boolean, TimeX} 5% Anew Time(hrs,
min) AR, Hrhhr/ B I SRR (A TOM23ZME ) .



oo I

9

EH LA — R PR Timeds, P2 SR B FRGE 7P (4 F0
F|24x60-12Z[8] ) . AEBAEANFED. WHER, &P mCHEANHEARKE
ST 22 B

B3 —Student2s, HA A% A JavaBeans/& Hiname ( 257 Ay String ) Fllid
(ZEH % Long ) . BWPE a7 ( FHjavap®F. ) KA LITEScala i F
JavaBeanshR [ getterfllsetter 7 3057 R X BT ?

£E5.27 iyPersonZE P I~ AU RT, R A AEIR SN0,
HiEH—{Person, HEWBEMHREZNFHH, ZFFRLITHT. THA
2k, #linew Person("Fred Smith"). 24t Hi%/E MfirstNameFllastName, FHiE#R
SHN % SEvar, valil B ESHR? RftAar?

i —~Car2s, LIREBMHXNHER. BMSEFK. REFEHUE—1TES
BT, ROENAmES. B ESEEREERMES RN
W, BUSAEG DA R R AR, WSRAKRIE, MAISAHEREER-1, FEEE
N TR, REEFEW—MERIRE EMES? A

feJava, CHERC++ (fRACE) BEMET—4R . ScalaffitbZ FHERIZ A7

10. HEBANF .

class Employee(val name: String, var salary: Double) {
def this() { this("John Q. Public", 0.0) }
}

BEE%E, AR FEREXL, M EmEaS. KEGETER%—
i mftar
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6.1 HHINR—69T

6.2 fEAEXNSE—TOR

* 6.3 PRBSFFEMXTR—EETIT
* 6.4 apply HiE—28720

« 6.5 NIFARFEXMNRE—FE3N

* 6.6 BEE—F7400

« GR—ETSH



Chapter

fEAE g, g2 D)t {# fScalaffobjectiB A A . EVRTRERASH B
Gilnd, SEAR N HEA (AR Rk — AT R R TR, RS AR

AR S A

- FXTRAERRHISAE R TR,

o KU LI A FEA AR R

o XA LAY RIS ERTE .

. %4 flapply i Hil B FASAR L PF A JE TS B o

. HERARAE BN Ymaini ik, AT LAY RAppHEFRIIXT &

o RATLAE S B Enumeration®f S2F LB o

6.1 HfIxK

Scalale A M A ERBAFE, FRAT L HobjectiX MAMLLSHNAFIFFE RN, X
S LT HAKMPALE], A T IEZRE. B0

cbject Accounts f{

private var lastNumber = 0



70

$6E MH

def newUnigueNumber () = { lastNumber += 1; lastNumber }
1

MARAEMN RRF P B E N E R ME— K51, P8 Account.newUniqueNumber()
T

B S RS AE Pt RE — g A A, EARFIY, AccountsiIfIERRTE
Accounts.newUniqueNumber() ) & YA FBT AT, MR- X R MR, IBAHH
A ST,

StARR o] UIPA KA NE—eEZ A DY RHAMEERER (S006.3
) o RE—HI5: RARBRIEERSE

X FAEM R AE Javask C++H 2 S B3 2 i s 5, #EScalarh &R AT LA FAT 0K 58
B

o VeI T R R EE B AT,

© AR E AR AR,

TE A LA AR RSB (SFHBHEL) .

BiH: REABEBEREFRR, ScalaRftVR IR, TMFHFaIRTT, BT
AR AR, RREMRL BRI,

6.2 FEWR

FeJavas{C++7, VREH 2R RIBA LB ik ARSI LA, fEScalat, fRA]
LR SR FR AN e XFoRABIFRERM M. fln.
class Account {
val id = Account.newUniqueNumber ()

private var balance = 0.0

def deposit(amount: Double) { balance += amount }

1

object Account { // fEERR

private var lastNumber = 0



6.3 #RAMFEHRAIR

private def newUniqueNumber () = { lastNumber += 1; lastNumber }
}

R TR AR LA E A . ENUATFE T R — AR X4,

WA EREENF T AR, EXFAEERRN P, 2#F5KiE, Account3E
WAFLE T Account.newUniqueNumber() i A~2 & # i newUniqueNumber()K /8 /A £
EXNRPTFT 75

@ R7: FEREPLYF, ERNEXEMNR, ROTEREEEN A

:paste

RIGBAFREEEFNRAEN, RECLr1+DE £ AIEE .

6.3 ¥ RESHRAIMR

—/object] LAY EX LA R — A BEMFR, HERE—NY R THERL IR
RoZeRINT S, [FEtHA e RE L P H AT A S

—ANAE AR RS RGBS EMERE TR BPDRUL, BERERFTIIA
— AT SRR .

abstract class UndoableRAction(val description: String) |{
def undo(): Unit
def redo(): Unit

}

AR TR “HaBAM" o AT, MTXMTARMNATE 13541
Bpar,

obiject DoNothingAction extends UndoableAction("Do nothing") |
override def undo() {}
override def redo() {}

}

DoNothingActionXt 52 ] LA B i A 5 B3 A 17 9 93 36



"save" -> DoNothingAction,

val actions = Map("open" -> DoMothingAction,

/7 AT RRAESh AR i R SE B

6.4 applyhix
BATEH 25 X R Mapply ik, MBRIN TR pFERE, apply s

"lamb")

MR
Cbiect (%1,
BHE, XEE—Tapply i iR B A EAEA IR X .

"little",

s BEN
HBIRUL, ArrayWBTE LT applyJiik, EIATAT LA T HEXAE R RE ARG 6

Beh -
Array("Mary",
Array (2, 9))

AP AARAWERR? M THRERERNE, & EnewkB@FELSHERE, filn.
210
apply(100), #d—P2TE ( BEI00) MArray(Int): MEZPFREDIFEDN

"had",
R Array(100)Fnew Array(100)REBHER. s — I RAXNBFEHE

Array (Array(l,
M EEthis(100), R EArray(Nothingl, & 7100 nullcE,
Double) {

initialBalance:

Int,

“ - e s —
X A —AE Lapply i Bm 6 -
class Account private (val id:
private wvar balance = initialBalance
Double) =
initialBalance)

1
object Bccount { // fREXER

def apply(initialBalance:
new Account (newUniqueNumber ()},

1

IXFE— e AREE AT LU AN T AU RS IS T



val acct = Account (1000.0)

6.5 MABFEISR
£ Scalafe FE R — AR % fmain 7 BT8R, X7 EERIZERLN Array[String]

=> Unit:
object Hello {

def main(args: Array(String]) |{

println("Helle, World!"™)

)
B T AR UCERRAL B © Wmain 7 50, VRULAI LAY REAppHEIR, ARHEITFAUEEMA
PRSI AR

object Hello extends App |
println("Hello, World!")
}

SRR EAASFTSE, WATLAE i args /R G 2 :

object Hello extends App |
if (args.length > 1)
println{"Hello, " + args (0))
else
println{("Hello, World!")

}
1 SR A 2 R R B B T scala.time BT 91, BB 4 BRi R 8
inglae

$ scalac Hello.scala

& scala -Dscala.time Hello Fred
Hello, Fred
[total 4ms]

BT S B e NIRRT . AppdS R YRR A 55— M HiDelayedinit, SiiFAEXS



R A kAL T, FT A WA AR, Hathik i 2 pii $ delayedInit /i i
i, AppHRiE Mmain T LA B 21728, ARldelayedInit/y s, 3 HiE a] LURIEE
SRATER 3= fBst [a]

AR BREHARAMScalaE —MApplicationtE FERAZIEHAMNE M. BMFRR
TEBRAMBL A ERTREFEDE, FTHRIREEREEL. ALEREER
HrHIAPPHF R o

6.6 #HE

FlJavasiC+AE], ScaladFBAMEERA, Ak, PRERFEREML T — Enumeration
HF2, ATLAAF=HBEE.
Ej{#/j\#}EEnumcration%%Xﬂ‘g%LjValuEﬁ‘ﬂ'ﬁ]ﬁ%tﬁkﬁ#*ﬂgﬁﬁﬁﬁjﬁ
i, Blan.
object TrafficLightColor extends Enumeratiocn {

val Red, Yellow, Green = Value

1

X BRATENL T =458 Red. YellowHIGreen, #RJ5 FlValueifl F#& 10148
o BRI ARSAREE
val Red = Value

val Yellow = Value

val Green = Value

FEYRE FH Value 77 28038 B N #2605 se i, 12 ERE Y i Value
%, YR AL Value iEfEAID . £FR, SHIASEEME
val Red = Value(0, "Stop")

val Yellow = Value(10) // & HA"vellow"
val Green = Value("Go"™) // IDH11

B ASERE, WIDZEKRT— BB Ehn—, WEFFLR. BRE2WATE 4.
Y SRS, MRBt AT LA TrafficLightColor.Red, TrafficLightColor. Yellow 535 | ]



BEHME T o ISR SARIUEmBE, WInT AR AT B a) B85 | ABCEE
import TrafficLightColor.

(RTFIARSMRMRANEZFER, ZRHE7E. )
A YIS A R TrafficLightColor. Value fi 7 A TrafficLightColor——J5 # 28 A X
SEE XS . AR I — KA 4 -
ocbject TrafficlightColor extends Enumeration {
type TrafficLightColor = Value

val Red, Yellow, Green = Value

}

PUAEA2E 2RI AR Y, T TrafficLightColor. TrafficLightColor, {BAY 4R Fimportif
XA B E X Bl

import TrafficLightColor.

def doWhat {color: TrafficLightColor) = {

if (color == Red) "stop"
else if (color == Yellow) "hurry up"
else "go©

}
BRI ID At id  GR B, 2 FE i toString 5 R [l
% TrafficLightColor.values {1 Fi§i H T A HE(E A5 -

for (c <- TrafficLightColor.values) println(c.id + ": " + c)
B e, WRET LAE it A M TD B 4 Bk BEAT AR FR 2 AL, AR P BLAUAS AT 4 i
TrafficLightColor.Red*{ % : {70}

TrafficLightColor (0} // ¥#HEnumeration.apply

TrafficLightColor.withName ("Red")

%3]

1. 45—/ ConversionsXf %, h AinchesToCentimeters. gallonsToLiters#l
milesToKilometers /i {% .



R

B— 2RI A RIBE BN SR . $R4E—8 F 192 UnitConversiondf & X &%
#1249 InchesToCentimeters . GallonsToLitersFIMilesToKilometersXi42 .

E X —Y 2 Ajava.awt. PointfOrigindtf 82 . AT A B LR _E A RANF
(freMEPoint2E ik, )

5E L —APointF—MEAEXT R, @HAFIRATAT LIS FnewTil B HPoint(3, 4)2k
3 Point SE 4] .

HE —A-Scalali HRRIF, @FHAppRFE, UIRIFITEHIMSTTSH, AR
H-. 25|31, scala Reverse Hello Worldli iZ T E[l i, World Hello,,

'S — TN SERR AR E B AALES, 1k HtoString AT HR [Ele . ¢, wEla,
SR, R REKMMTEOER NAE,

GE — M, MIRRGBY AAMSA M. IDFERAGIEAME (Fn, a4k
0xff0000 ) .
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AEMEE X
« 7.1 A—EE80TL
« 7.2 {EREEN—2E81T1
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- 75
- 76
- 77
- 78
- 79

BRI AL R —— 83T
TR ARICE—4583 51
LA R ——H84TT
] JLE—3E85 T
gl A—5850
fFAay b7 &R AT LA RS BS A
4 A BT T —— 870t

58671

« 7.10 FaFIA—R8TI
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Chapter

feAE, RS T ®EIScalad NG| BRI TAER . MiEkJava, Ak
AFRTIABEMFSHR, WERE— L&,

A BB A

- A A] RN EREHRHRE

o IR R R YRR

. fiE ey 23 B B R e A x Ay 2R AL AT I .

o BT SOOI AL S A A 7R R U HE B A AL

 AXTEAT AR sR AR &

- BIAEATTIGIARL, HRIRE.

« g AiBAIAT L BT AL

- B AIEA]AT AT Ay 2 PR E A o

« javalang. scalaflPredefEEH5IA. (73]



m 78 SM5IA

71 &8

Scalaff 1 FTavarh (962 85 4 C++rh By 44 25 [ A9 H A R G . B EERAIAR 7+
& FR, B3k, MapiX A4 PRl LAE i Bl 7E scala.collection.immutable Mscala.
collection.mutablefu i A2z mhge . Bl EA I AERT—A>, Rl LA S 2 BRE R 4
Fiscala.collection.immutable.Mapiscala.collection.mutable.Map, 7] A5 ATF A%
R EE NN E—F T

SEREN S H B, ARAT DO L S e iR S, Heln:

package com {
package horstmann {
package impatient |{

class Employee

}
X FE— ¥ 254 Employeesi AT LA fE{T i LA com.horstmann.impatient. Employeei/j[r]
T
gt e n e XARR, i —ASEAT LUE LA Y b AT X BRSO fE
HILLE X Employee.scalarft, i % —> 4 /Manager.scalaff) U/ AT BE 6175 :
package com |
package horstmann |

package impatient |

class Manager

}

WA EXHMNERNEZ EIOEERHNXELR. RAREBENployee.
scala®lIManager.scalaiiZEcom/morstmann/impatient B & 2 H o




7.2 {EREARN n

A RETE, Mt AT LAZE R — AN SO Y o 2L Tk N A . Employee.scala3C{F
AL (4]

package com |
package horstmann {
package impatient {

class Employee

package org |
package bigjava {

class Counter

7.2 {EREAN

fEScalart, AL IR iR avask 8 AT G —8C. Scalabf L AILABAE IS —HF it
SEHRES . RAT LI bR AR Bl

package com {
package horstmann {
object Utils {

def percentOf (value: Double, rate: Double) = value * rate / 100

package impatient {

class Employee |{

def giveRalse(rate: scala.Double) {

salary += Utils.percentOf (salary, rate)



#7E g5

I & Utils.percentOfBHMifF . Utils2ee LT M., AFE KA i P 2 807 7 F R
P, BRI 0B F com horstmann. Utils.precentOf,  ( {5 RIS, 48Rt a] LAcRE A
— T comtL FEAE . )

A, XRA R, BERWTAN:

package com {
package horstmann {
package impatient ({
class Manager {

val subordinates = new cecllection.mutable.ArrayBuffer [Employee]

X IR AR AR, APk Escalafl B EBGIA . FHik, collectionflLhr 45
1] {4 J:scala.collection.,

BAEREA NIATATFE, "R T 5 — 30

package com {
package horstmann |

package collection {
}

}

T ManagerZf A FHRBIE T iiF . 4852 7Ecom. horstmann. collectionfil A 7F £
mutablei¥, 1 F 8, Manager2K (74 2 2 B Ff T Al scalafl i collectionfd,, A BE
fE -2 EE ol Vi alfE Rl ) 6.



7.3 HEAGIER m

fedavarh, XANRBARS KA, BAALBRE S, WLZERN R,
A EfEScalat, (& RMAH, MIQHTBAMNLHE—FE. WEREHER A LBEIXA
I P A R R — A oS e, R A TS N HR A
B, ATA AER AT LAEAT Sl AT L A N 2

fRth iz — R A4, L _root i, Hlan:

subordinates = new _;oot_.scala.collection.mutabla.n::nynuffar[Employee]

val

R R BB Wi, E73 TR {76 ]

D B AZEREFASERZENESR, REFM_root_#%. HE A RENEE
% Mscala. java. com. orgEZMKGBHRENE, IHHHMEREN.

7.3 BERAEIER
EAT A A B REREARE, Hl.

package com.horstmann. impatient {
// comMlcom. horstmannf R FED R A ]I

package people |

class Person

)
I

SRR ALIERIRE T WAL . P 7E com.horstmann.collectionfd A FHAEHS LA
collectioniffn] &) T .

7.4 XHTREBARIDE

BT RAE H AL R ERICES, R LA £E SO T e Fil package i
)ﬁ]’ Z:%?EE%Q ﬁu:&u:

package com.horstmann.impatient

package people



class Person

X T

package com.horstmann.impatient |
package people |

class Perscon
/) HEIHRE

}

RS BT A SR TR — N a0is X RERAEE) | XEEFMM
e

HEAE EEA e g, XU A N4A# BT com. horstmann.impatient.people,
{Hcom.horstmann.impatientfd () Y 252 7] LAY, AT ABE 455 1,

75 EX%

WAL &R, XRMEE, EAREEREEERNE L., BAE, XiLlavak
UPLA R R . 18T HREEH BAS B A R UtilsXi 42, SOR & ik ..
X REHBIE RN 1 X R,

BT UA - TENR. AEEELGTELE, BAHRYS Fa—. 6
.

package com.horstmann.impatient

package object pecple |
val defaultName = "John Q. Public®
}

package pecple |
class Person {

var name = defaultName // MAXNSEIHERE



7.6 SR

}

B defaultName AT E MR E R, HABMETR—MEN. R T, XA
1 7] L F com.horstmann.impatient.people.defaultNameijj 5] £,

TERTG , AR HIFEHA S INEMTFBRMIVME, & Kpackage.class, T
FHRLRIEL R o X RLEAE| S, #i/Ecom. horstmann.impatient.people.package, HAH —4>
AT BrdefaultName, (ZEIVMH, K0T LUE Fipackageft 4% . )

XHIR SO P AR R A i 22 LR &7 2J 48, AT LUE A X 8 3 2 S0/ com/horstmann/
impatient/people/package.scala. JXHE—3k, (LM AAEZ XS G4 i ok ¥l A B35, #Rol
VIMRZE 5 3R IR 07 Xt &

7.6 SRR

fEJavarh, B4 A B Apublic. privatemiprotected 2t A 51 7E {0 &% 25 A4 oh Al
W, fEScalath, MRA]LLE WA ABIRIFEAEBER . DT HEEE B,

package com.horstmann.impatient.pecple

class Person |

private [people] def descripticn = "A& perscn with name " + name

)
(GRINPE LTI $ 13752 H =y 0%

private[impatient] def description = "A person with name " + name

7.7 BIN

51 AGEAJ LR AT LA PR S 6 A9 28 AR T AN JFOR B I 2R . BIEAnF
import java.awt.Color

R, MR AT LAFE S H S Color i A J&java.awt.Color [ .




KRS A — B, IRRAN ERER, RESATEERTIA
YRATLAG I ASEA LA AR AL B -

import java.awt._

X FITavaF B —FE.  (fEScalath, *RAEMARIARF . PR7E2W LUE Lcom.
horstmann.* people;X K 6L, (EIF XML )
Pt w T US| A SR S A TR A5

import java.awt.Color.
val cl = RED // Color.RED
val ¢2 = decode ("#££0000") // Color.decode

% Tavath fimport static, Javaff¥ B L FHEFEHX AT %, (HAEScala X FERITIA
R,
—BARSIA T 54, FREERT LS i FRUfa L F . .

import java.awt._
def handler(evt: event.BActionEvent) { // java.awt.event.ActionEvent

1

eventfl java.awtfl AR BT, PRSI B E i 2 1 1E RIS

7.8 {(E{at A EAT SRS

{EScalath, importiB A AT LU IRl Ty, FH AR T XA IR importifi ] i1
MR H R AR R YR . Bl

class Manager |{
import scala.collection.mutable.

val subordinates = new ArrayBuffer [Employee]

1

SRMEA R, R TERIIAT S . AEAMESIAKRRERERIEAH
Do $50F, AtlavaBRE RSB R EYGERS A, UETFIAMRRAFYE, ik



7.9 EfREZEEY

IDEFE A 14 AR — BB 5| AR
EIPES | A B AT G | A M)y, PRAT LR AT RERY A PRI E o

79 EmaMERETE

R GARE T | AP ILABR, ATMBGAF A AR S (selector ) :

import java.awt.{Color, Font}
EBLER A I SLVFVR A A8 1B B OB -

import java.util.{HashMap => JavaHashMap}

import scala.collection.mutable.

iX#E—3%, JavaHashMap#i/&java.util. HashMap, TfiiHashMapljX§Jiiscala.collection.
mutable.HashMap.,

P 2eHashMap => BBAEEANRATAREGE T XIERTESI AR
AEE

import java.util.{HashMap => _, _}

import scala.collection.mutable.

Pi{E, HashMapC— X i3 [@scala.collection.mutable.HashMap, [H Njava.util.
HashMap# FR#ERE T o

7.10 BRR3IA

B ScalaFE AR BRI T AR i «

import java.lang._
import scala._

import Predef._

FiJavaf2fF—#E, javalangBRBIIA. HET R, scalahiphsIA, A=A
HASER . RFTE EMEIA, XADBIABANTUERZANTIA. BRI, scala.
StringBuilder£: 7 %java.lang StringBuilder i A /25 Z 1% .

55, PredefBBEIA, DAY THYESHMANERR., CXEFRETBBES




H7E @3N

scalafU X H, AidPredeffEScalaif %A MMAGX RZATKAFET . )
H Fscalatl BIABESI A, X THFLE KscalaTF 3k 1961, IRESARFEE X0
. B

collection.mutable,HashMap
RIS T Gk —FEF

scala.collection.mutable.HashMap

%3]

1 HEROIEF, N4
package com.horstmann.impatient
AT
package com
package horstmann

package impatient

2. S5 —BibRAYScalall & (1 1EE WK MRS, #H— AT comfl,

3. 4’5 —-{fdrandom, HNA pK&inextInt(): Int, nextDouble(): DoubleFsetSeed(seed:
Int): Unit, A= RBAHLEY 3R G R AR A A -
J5fh = (AT x a + b) mod 2"
b, a=1664525, b=1013904223, n=32, WELAGHILATE Fseed.

4, TEARE R, Scalahisit# Mt AZ i tpackage objectiB ¥k A 2 fA] B sb 1 E /R4
PR BSOS o AR N 3 4 v g 7

5. private[com] def giveRaise(rate: Double){J &% L E{t+4? A 7

6. s —EAEE, ¥ Tavaly Ay Bt o (9 BT A Jo 4 DL B Scalaly Akt . FISIAGE
GIE (TR R i e 8

7. fERI—AA T, TSI AERS S BRI GE/ a9 fE AL,

8. LITHUSHMIERR4? XRANMFEREW?

import java._

import javax._



- 3

9. HE B, 5| Ajava.lang. SystemE, Mousername R BIMILHBUH 1 4, M
ConsoleXt £ —/4 1, WIRHIGA R secret”, MAEPREHTBOA DFTEI—4
Wl AR secret”, TFERRMER R AR ATED— RGN S . AT
ARSI A, AT RS (R ) .

10. [ T StringBuilder, 57 Wf¥tjava.lang (i) 7 /2 Bescalafl B i 197 {r2]
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8.1 #¥BE—HNN
8.2 HEHE—FENN

= 83 KAUGEMFEH—E93W

= 87 E&THE

8.4 FARPFEMITE—94T
8.5 EHEMME—EIAW

8.6 EEFBR—EH95T1

5596 11

8.8 HIZAE—HITH

8.9 HhHREFEB—H9TI

o 8.10 FATEMTF FIHE AT E UE—3E98 1T
* 8.11 ScalakKZH—75510051

8.12 MRMAEHEE—EE1011

. i3 —HE10270

#



Chapter

e, R T fit 5 Scalaly 4k & 5 JavaFIC+HE B E AU AR o B AL

« extends. final ¥4 Fllavart A

- 5 g FHoverrideo

o DA A R T DU PR A E RIS AR

- AT EETE.

oA AT REAR A 5 —A KRG AR RN A SIS0 —
A Tavadd: 1174818 5 A3 F (K Scala i o

8.1 ¥RE
Scalady JEH (1 77 X flJava—F——{d fflextends e

class Employee extends Person {

var salary = 0.0

)
FiJava—FF, IRFEE LG TR R B ik, S S
{_85

ik



o

Fllava—FE, PROJLUKEEFEIT Mfinal, XFEESIAGERY . IR a] LOR A~ T s
A B Mfinal, IR ENIABERES (S W8.67 ) . FE X MIavafld], fElava
th, final FESRE A AT ARRY, 2e{LScalaf val.

82 EERE

TEScalath B H — AR E 7 o4 Al Floverridef&HifF ( 2 0.8.87 ) . It

public class Person |

override def toString = getClass.getName + "[name=" + name + "]"

overridefE i fF il LIFE 2~ WL O T 45 A BB IR IR AR, 1045

< CHIRPHE TREEEN LA

o URA/NCTERTTE P T HHIRKISECEA,

« CHIREERZERGIA TR N, WX ASHTEY ) S TR T AR A

EI HHE: BE—MEAR B HALPNHANEN, BENBILEESACERE

FRABTIR TR, B RAlceE X 7 —Person2, 7EAlicese4 A
BHERT, BFABbEX T —F¥KStudent, F—RAHidHFH %, RE
41D, [F3R, Aliceth @ T —MdA%, MZARNEETEEAMID, 2Bob
ERXMERGE, BobMIRFTEESH (B (BEATIceIMIX B R AE=H T
), FEAStudentd R EAHABETUHENHRTIDT .
Flavad, BERBRWM "R FEEBAEFZEERAfn—KRIECMNE
RBFITATES, XEEL EFOE, BUEFRERTHAENEX
EHAGEMET (tbmgmBEFRRYE ) , NSRNA, XBRAMFAJavaizEM
A7 TER@0verridesiT fifo

fEScalath P RS 1 7 Fldavase &2 —HE, fFlsuper KT,

public class Employee extends Person {

override def toString = super.toString + "[salary=" + salary + "]1"
}



8.3 AT TINFEIR n

7B Person.toString,

super.toString 2 B2 i toString i 1%

8.3 LB B

EPREA W REER T ENAERE, 7 L FisInstanceOf i % o {0 SR Wi A
o1, YREtAT L FasinstanceOf )y B | BRI TS A

it {p.isInstanceDf{Emplcyee]} {
val s = p.asInstanceOf [Employee] // sHIZEBIAEmployee

}
401 e p# [ ) = EmployeeZs KL T ( H, fnManager ) B9Xf4, Mip.isInstanceOf
[Employeel#§ £z i o
fnpEnull, Wp.isInstanceOf[Em ployee]#:& [l false, FLp.asInstanceOf[Employe el
Hi [Elnull,
11 5EpAS /& —~Employee, Mip .asInstanceOf[Employee 4 4l th 5 % -
SRR TR pHE 119 e —AEmployee Xt S H XA RILFIRAE, AL Al

if (p.getClass == classOf [Employee])

classOf i Y fEscala.Predefti g2, BEIABAZITIA.
%8-1 87 T ScalaflJavafti RIS ZE AL AR NI R o

%£8-1 ScalaflJavarh KB K EFRKR

Scala Java
obj.isInstanceOf [Cl] obj instanceof Cl
obj.asInstanceOf [Cl] (Cl) obj
classOf [Cl] Cl.class
Ait, SRR MPRAHL, VT A R R AT R, Bl {87
p match {
case s: Employee => .. [/ #stEHEmployeakt

case _ => // pAREmployee
}

L TRV ELZRNES 14T,



o0 IR

8.4 ZRIPFERMTE

FlJavas{C++—HE, (AT LUK Br el 7 v /5 B Mprotected, iXFEAYAL G AT AT
FIihm, (HAREMILMAEER.

YJavaAifdl, protectedf il 5 X THRMRAM S, 2ATILH. (I RARFTEEX
BE—Fhal W, el AR EBmT—S R TE. )

Scalaif #2417 —/ protected[this] 7B, #57 ALRE 7E 4 AT X &2, EUEAS T
485 [ private[this] .

8.5 HBEKIHE

YRROZIEICBTE S SERATGRE), 24— EMERAEERR AR ER,
T A 4 P S A A LA S i s SC A B R A 8 o A R IR TR

BOREMCH R 5 S, S B BRI AR R T Ak ELHEA R A 2%

TR R R AR SV EAERT. RA TS o] LUR TR A HERR

ITARIE, EAE R RANE USRI, TR A KRR
g, XEA—RH:

class Employee (name: String, age: Int, val salary: Double) extends
Person(name, age)

HBARHEE LT —1FK:

class Employee (nama: String, ag=: Ini, val salary: Double) extends
Person(name, age)

FI—N VA R A i A 1Y T H A«

-las= Employee (name: String, age: Int, val salary: Double) extends
Person (name, age)

eI T B A B E— R AT LA TA TR S R A9 AUAS . R M SRS RO I
B SRR BEH 255 % . A< M EmployeeZl A =4S %#(: name. agefllsalary,
HAmmig " 2IT8%E,

fEJavarh, 5 bFiRE LERAIS SR EERG L .

public class Employee extends Person { // Java
private double salary;



8.6 ESFkK

public Employee(String name, int age, double salary) {
super (name, age);
this.salary = salary;
l .
}

ViRR: FEScalafytaiEsE R, {RABEIE M super(params), F&Java, o LA HixFh
FRAXKIFABEMERE,

ScalaZS AT LAY f&Javad, XFELLT, M LA FlJavalfi 2 95—y
k. B

class Sguare(x: Int, y: Int, width: Int) extends
java.awt.Rectangle(x, y, width, width)

8.6 EEFEK

PRIOZAICARAESE SR NN, ScalafIFEBH— A B A BUEAS U EAS
. R LU R — A FA Hval FBEEE — 1 val ( SATHESH P def) . FRE A
BE FEM— AR Mgetter ik, X getter FEEE T #BHE Mgetter ik,

Bilan.

class Person{val name: String) |
override def toString = getClass.getName + "[name=" + name + "]"
}

class SecretAgent (codename: String) extends Person(codename) {
override val name = "secret" // FHEBEEHRE...

override val toString = "secret" // ...H¥E
}

RPIRR T TANUE, (BHBEIE. B4 LMEGE vaE S % sdef, MK
X

abstract class Person { // XFHMSEXEMAETENs.8%
def id: Int // BT AEA—TLIERTHELESID



oo R

class Student {override wal id: Int) extends Person

/7 A 1D AR A
R TR (FBfSEES-2) .
« defHEEET H—-def,
« val HEEEE B — A vals AH S H A def.
o varREEEE S — S fvar (B 88Y “MEE” )

#z8-2 HESval. defflivar

Hval Fdef Fvar
FEEval - FEE-NRAFER (SHEER HR i
B4 AR —— X B R )
- getter 7 G K M getter i 1
FEdef - TEE-ITRATE FlJava—A4E varn] L) 5 T getter/setterdf . H
+ getter FIEE S A i getter 45
HGvar R iz {0 24 var RS A A 1T L
(Z.8.8°1 )
PEA. EB5E, FYLKY, BvarikEEM, EARBERET A Bgetter/
setterd L BH LM, Fid, FBRNENBFRRRBIET . MNTER
getter/settersdESvar, #AIEY, WRARLTIRvar, AT RERERED
=,
8.7 E&FE

Flava—kE, RAETLLESEASHAE XRAGHRGROTRQUE-TELHT
% £l Hﬁﬁu:

val alien = new Person("Fred") ({
def greeting = "Greetings, Earthling! My name is Fred."
}

A P, BN S E RN R—FES R 185 . ZKAWR
jT HPerson{def greeting: String} . /AT LAFX A HSHKAAE X -

def meet(p: Person{def greeting: String}) {



8.8 Ak

println(p.name + "says: " + p.-greeting)
}

8.8 HIRE

FlJava—#E, VRAT LA FlabstracOC 7 HARICA BEBE L BIILRYE, HEXEEAER
SR LA T B BT E L. BN
abstract class Person(val name: String) {
def id: Int // WHEFEB—XR—THETE
}

X B RTBE N ARA —AID, AdRAEARENAHTEE. /RER
Person F KRBT Hid ik, 7EScalaf, Afflava, VAT Z XS T4 Habstract
R, REEEEILEE. [HRava—H, MR AR B DS, W
ZZE /0 B Ajabstract,

TR EEREMNTE LN, RATEME Hoveride XET .

class Employee (name: String) extends Person(name) i

def id = name.hashCode // FEEoverride KT
}

8.9 HRFH

BT s, KB LA MR T B e FERE - RAVRERT
B, .

abstract class Person |
val id: Int
I/ ﬁﬁ?ﬂftﬂ%—*ﬁﬁ*”ﬁﬁﬁﬂ%ﬁ?getter)&‘ﬁiﬂ‘]?ﬂlﬁ?&
var name: String

[/ B—THEFE, %ﬁﬁ!ﬁﬁ‘]qatterfﬂsettar’ﬁ%
}
I HidHname T BUE LT HZ i getter ST IK HynameF B LT AR Wsetter 7
B AR Tavas i R F R,
AR FRLR AR B,




class Employee(val id: Int) extends Person { // THARKHIBH
var name = "" // FE&EMnaneBH:
}
MIFE—H, ETEPEE-REPHMBFEE, AT Eoverride BT,

AR AT LA B B 4 SR 5 il R T B -

val fred = new Person {
val id = 1729
var name = "Fred"

1

8.10 i) FiRAIE X =

ST R P EG val ot EAEBKAHE R RIZENTE, BT 8T
S W
AXFE—AmB. shre] LR R B, R, FRATBE e s
—HER TR, TR LUR R R . S E RO GL T AT LA BIRT 7 10904,
class Creature
val range: Int = 10

val env: Array[Int] = new Array[Int] (range)
}

USVESLIESSTRVE

class Ant extends Creature {
override wval range = 2

}

RATBAEE I — )R : rangelE7EMKMMER AT T, TERNHERLT
TRIOWERETT. WU, FHAENIBRRXFN.

1. AntAUFYIE AR E B C & Z AT, AR Creature 41548 o
Creature #2545 € 69 range FEL A 10,
CreaturefHJE&E 25 4 T ¥t benvEd, ¥ HrangeBL{ERS .
VI EHES LR GERMGIN ) AntZirange T B1E.
range I HGR 10, (RN S5 Fl%s [a] i A B R F BRI R{E. )
envBIR A BE N0 B4 .

P it BB



8.10 &I FF AR AT E X m

7. AntHFERRAkLEIAT, W Hrange P B2,

FSRrange FEGE 2 ATAER 108042, HenvBiR A T B AR KA . X BEAyEI
JRARAE R R I AR IZ i val 9 .

fEJavaty, MYREREZ M T PR A e, 2B R, SOR KT
WATEERE FREE, FH TR ASEBIRNBURITSE., (FXE, XHERNM
TR T E——range R AN T getter 5. )

EERURNIRC 22 W

+ $fvalFE B Mfinal, XHRELBEHARE,

. e valE Y Hlazy (S H25) . XFREZSEIFARK.

o« ETFHAp AR AT A SUE E— I T AR

FFIEEY “HRATE " W LR AT DATE A S A # R AT Z AT W0 IR AL TR M val
B, XMEERERERERT, MiHRASER. RTEvalFBMAEN Textendsk
BEZ R — T, BRI

class Ant extends {
override val range = 2

} with Creature

YRR A2 A AT with LT . X SRl T E AR — S
105,

LR XA S A R RS | 2 AT A AR ATE S, TS B 2 R i HoAh - B
1R

2. R BUE -Xcheckinit G iR BAR S RIBAMEIRFNE—, B MIE=E
FAARERE, WEEERTBHOFRFAENHERESE (THA28 T
BREE) o {93

B Y. AP B RAAR AR E K B JavaiE B I — MRt R E—RIRITEE
KM TR IR AT RN A E, FECHT, WRNERBRNIEIEREN
EFERTHRBERRERIEEBXNERIER, 2E, THEETENERK
%, Eit, ECHF, RINRENEBESEBIMIES ENITH. Javaillit



oo [

FEMRBXMEMEINRLZ R, JavaE@ W Ft MG T P I BHEEMN
REE,

8.11 Scalak&EZR

PE8-1/8/R T ScalaZ Uk AR 2 . Slavap BAIRIAAXT I A9, LA UnitZeRd,
#h9" & B AnyVal,

Fir A HAt 2R #R = AnyRefl9 725, AnyReffEJavasll. NETHE#IALH ObjectZEpY[F] X
i,

AnyValFIAnyRef#f4 & B AnyZE, TiAnyZSRE 4R Z R .

AnyZ5E X T isInstanceOf . asInstanceOfJyik, LAKF FAHISFHERIWAAG A
%, BTGS2 R4,

AnyValFf B A BINEA . ERERIAEEEY—MRC.

AnyRef2538 11 T 3 & Object2t (1 W ¥ 5 i waitFiinotify/motify All, [FBHEEEE T—4 7
PRS- B 5 e synchronized., X~ % [F] FJavad Jsynchronized® . il 40

utrait=
Null

account.synchronized { account.balance += amount |}

«trait»
Nothing
. -
atraite
Anyval «trait»
" Scalalbject
| Boolean |§| Byte l' Char H Double lil Float ".‘
: ; : Scala Java
t classes classes
TR AT

Int Long Short Und

FE8-1 ScalaZkMIHARR



8.12 FEBEH

PEA: ANJava—tE, REBIARZEwait. notifyFisynchronized—HRRIF{RAZR
SEEREEXELREFHIARESBANFFLEM,

A BScalads £ SZ BIS calaObjectiX AMPRICHEE M, XA 1 L8 5 SR b i

FE 4L TR R G 1Y 55— I & Nothing FINullZE &Y

NullZE ) i M — 52 B enullfl . /RAT DU nul R E A5 A, ERRERAESE
B, 2HEY, RATAEE It Anull, X HtIavaB iy, fEJavarP FRATAT LUK
Integerfl 3255 | I Aynull.

Nothing2& R4 Sl T X T2 RS HI B 4 o R, ZSFIRNIAYLKERE
List[Nothing], ERList{TI#THE, THLREME.,

\‘ 2. NothingZFEFNJavasC++H AIvoidE LR MR 7£Scaladf, void/
Unit(BIfoR, ZRBRAE—ME, BREO. ERUNItETRETEMEEN
WA B, BEBKALFEATERELRNO, FEEM TR

def printAny(x: Any) { println(x) }
def printUnit(x: Unit) { println(x) |
printAny ("Hello") // HHTE] Hello
printUnit ("Hello")
/7 Hrhello" Bl O, SREMAprintunit (()), TEIHO

8.12 HREEFEEE

1EScala, AnyRefE‘Jeqﬁ'?%ﬁEm’l\mFﬂ%@?‘*}‘é[ﬁ]!ﬁl—"l‘ﬁﬁo AnyReffequals
FitfHeq. MREIAMEEK, RiZEEE Sequals ik, URE—TARK. SR
1 32 B A AR AR S P BT

201510, HEARRE Lclass Item(val description: String, val price: Double), #<AIfE
‘%’%?ﬂi’l7‘534‘%#75%’*Eﬁ*ﬁiﬁ?ﬂﬁﬁﬁﬁ?ﬁﬂﬁ”ﬁﬂlﬁt%ﬁﬂ%ﬁ?o BLF R AR fequals 7
B X

final override def eguals(other: Any) = {

val that = other.asInstanceOf [Item]

s



02

if (that == null) false

else description == that.description && price == that.price
1

B BB EEX AT, BEABEMSEFEPEHRLYT BB
WrIEEEXE, QIBEENRME L fRI8ika.equals(b)Fb.equals(a)fiLE £48E ,
REDEFamu73%,

\\/ AR BRAREXNMequalsHASEEEE hAny, A TRIBREIRN.
) final def equals(other: Item) = { ... )

XR— M BEENT R, FAEESAnyReffequalsiiizo

WYRAE Lequalsht, 015 RIEHEE Y hashCode, TEHHEMARGET, H i {H FHARLE (R
FSRAAHSF PRI BT F B . EltemaiX /R Bk, BT LU AN B M A i 45 ARk .

final override def hashCode = 13 * description.hashCode + 17 * price.hashCode

BR: MIERBEERSEE SequalsHlhashCode 2 X %, MBESERTS, BEARE
BN REBEMAIESEEREEN, 245%%, WRAER IR RENBAN RS ES
“EH, IEEABEERENESHESNEE,

TERL AR Y, 3l # FF AR B Feqillequals, N H=—=H{EMFELF. X5l
LR, ESEMGELENnullkA 5 Fequals 7%,

%3]

1. ¥ FRUNF AyBankAccounts, HrJCheckingAccountXf 4 AE I B AP MCER 1 3
JCHIFEER

class BankBccount{initialBalance: Double) {
private var balance = initialBalance
def deposit(amount: Double) = { balance += amount; balance }
def withdraw(amount: Double) = { balance -= amount; balance }
1



10.

P BRI —/ %> fyBankAccounts, ¥ SavingsAccount A~ A #A TG4
( earnMonthlyInterest /7 S8R ) , HEABA = WRTFLEHR HIFF R el K
fEeamnMonthlyInterest /7 i B3 5 H
BITF R E R i Javas CH RS, —E SR BRI RZ R /RG], ATHE
RAT. %Y. EESELMETE. fScalaLiX el
LAl KItem, JIA T #pricefldescription. Simpleltem/E—MEAJIE AT
i SRR RO . FFval AT ATE S defix 1355 . Bundlefz— AT LIAL
SR, EORET AR AN R RNRE— Y
BRIMET 24 P L, A —A i i description T 5
BiF—APointds, HxMybral il HERREE, BRE-4HTR
LabeledPoint, HAxs a8 H:32 —MRAEEMx. ytR, H:

new LabeledPoint {"Black Thursday™, 1929, 230.07)

E N —A %% Shape. — - HMFR T ikcenterPoint, LRz R BN TE
RectangleFCircle, JTARLAEHIMIERT, 3 centerPoint i
#fit—/SquareZ, & Hjava.awt.Rectangledf HA =85 — AU ER
o RITEREMITE IE 7, —ANBA(O, 0) R AR AAE A FERERIIE IE TR, — UL
(0, 0)Fg%ti s . ORFEEEME IEHTE -

%11%8.6°15 H [y Person I SecretAgentZ i Fjavap /AT 31 Mt £ /Pname
fgetter 7 EN BB AMH? (Hn: AT LLF-cFll-private i, )
£E8.10% fCreature2691, ¥fval rangeFFife il —~def, SR TE Ant T2 R L
defHiE A H AR MR TR PHEMAva XA HABR? HtA?

St {# scala/collection/immutable/Stack.scalafd & 41 F 7€ 3L :

class Stack[A] protected (protected val elems: List[A]l)

T Bprotected BT T Lo (H7R: B R A 1A S B 26 T RVA i 2R 691
. )
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Chapter

ZeAE R | MR S AT 5 R B SCIFAL BT S5, H A S R ST A AT 2k
iR, BB AR,

AR ESOHE.

. Source.fromFile(...).getLines.toArray ¥t U T AT

« Source.fromFile(...).mkString I 4 8534 i SR

. BB OECE, AT FtolntzitoDouble i o

. [ F JavalPrintWriterS 5 ASCA At
" E B " rE—Regex X R o

. MERIHENRERATEAHISREISHIE, A

. BTN A E A, AR FEERRRE M for (regex(E ¥,
o XE) < FHE) {99



9.1 ERYT
ERBOCFRIETATT, AT LL Fscala.io.SourceXf & ¥ getLines 7 i :

import scala.io.Source
val source = Source.fromFile ("myfile.txt", "UTF-8")
/! B AEEOTURFESPEFEREjava. io.File
// USRI S F AR M ATOF & S B F RS, IFT LI R5E AN E R RH S

val linelterator = source.getLlines
FERE—ERE (BUFE1E) . R ERZE R FX LT,
for {1 <- linelterator) #:# 1

% Rt AT DA kAR 28 1 FltoArray B toBuffer 7, 4 X 44 703 S5 ml B 2 o
E L

val lines = source.getLines.toArray
A, PRI SUFEBUR— TR IRERAT

val contents = source.mkString

Py EE: A RSourcex RS, 12518 Aiclose,

9.2 EHNFH

BE SO RN AT, RAT DL B Source X B 4L RS, B HSourceZ
J& Alterator[Char] :

for (c <- source) ## c

AR AR F A PR URAE B E B93E (ZEIC+HH [istream::peck B Javat
fJPushbackInputStreamReader ) , i HisourceXtZ fbuffered /i, XFEVREL AT LA fihead
TEER F— N7, HERFAEE MHRECAHENTA.

val source = Source.fromFile("myfile.txt", "UTF-8")

val iter = source.buffered



9.3 EEUAE R THEF

while (iter.hasNext) |{
if (iter.head A&
4 iter.next

else

1

spurce.close()
i, WURARASTEARRER, fRta] LSS BB — A i TAL B .

val contents = source.mkString

9.3 EBUIAZRTTANEF
X LA B R A e i B S T A LA s BRI 1) T BT -
val tokens = source.mkString.split ("\\S+")

B R R, T LU ftoInteltoDoubleJy ik . 28HIRUL, WIRIFA —4
FLE T TR ARG SO, AT LU ST S Se R B

val numbers = for (w <- tokens) yield w.toDouble
H

val numbers = tokens.map(_.toDouble)

@ R IDAE——RE 2T UE A java.util.ScannerE AL B E B & SUAME T

RIX 1o

BE, ARG DI #) & BT
print ("How old are you? L
// EERRT B2Eis b3l Aconsole, E R A EESprint flreadInt (IR ER

val age = readInt()
// BEMHreadboubleM readLlong

EE. XEFTEBRETORASSENET, BNEHEEENK. BN

NumberFormatExceptions

107




OB XHFIEMRIER

9.4 MURLESH tifi%EL
SourceXf &4 FEBE IR 7 i

val sourcel = Source.fromURL("http://horstamnn.com", "UTF-8")
val source2 = Source.fromString("Hello, World!")

/1 WEESER TR m— xR A
val source3 = Source.stdin

/7 MR HER A ER

A, URMURLERR, RBEELMETHE, THEEBFHTTPLERR, &
Z=E5 M www.w3.org/International/0—charseto

9.5 HEXZHtH

Scaladf ¥ A SR BLEI —#ERI SO k. IRTEZGEMTavaZiE . LAF AR ST
PR 718 -

val file = new File(filename)

val in = new FileInputStream(file)

val bytes = new Array[Byte] (file.length.toInt)
in.read(bytes)

in.close()

9.6 BAXAEXH

Scalalt A WX B AR . BB AR, AI{# Ajava.io.PrintWriter,
fi4n
val out = new PrintWriter{"numbers.txt")
for (i <- 1 to 100) out.println(i)
oput.close()
5 BB EME R TBURAARAE . 14 T printfy Beht . 4IRS EF Sprintfi, 4
oSS URT R B R AnyRef :



out.printf ("%6d %10.2f",
quantity.asInstanceOf [AnyRef], price.asInstanceOf [AnyRef]) // Wil

R TR ARG, AR AT L String2E A format 5 % ¢

out,.print ("%6d %10.2f".format (quantity, price)) 102

#HR: ConsoleZERIprintfig AiX-Malf, fRoTLLE

printf("%6d %10.2f", gquantity, price)

RRLIEREESIE,

9.7 HIEBR

HATScaladf A “IEN#” FHRVIFEREAB R EPA SO, 88315 18 D B
B ERAY, AR, RITERT —LBERTE,

WA T HIE N RAMScalaFilefDirectorys, RIBAT U fEscala-
compiler.jarffiscala.tools.nsc.ioB F#E|E1l.

HE = R BT H T BTE T B R RBOF A 2

import java.io.File
def subdirs(dir: File): Iterator([File] = |{
val children = dir.listFiles.filter(_.isDirectory)

children.tolterator ++ children.tolterator.flatMap(subdirs )}

}
FIRX AR %L, HRRT LHMEX ARV R B A O F B 3%
for (d <- subdirs(dir)) #%# d

%, WEERAR REIava 7, YRULAT LU Fjava.nio.file Files2 fiwalkFileTree 5 ¥ o
PP T FileVisitors 1, 7EScalarf, RATEH EXAREH SORTERE TAENE, T
FREO (BSRIEAG]) 5 0] LA B4R A9l ——E £ 40752 [lJavadoc ) o LA
T Bt it sR B0RT LA 4 O RIS A



m $oF HMEMNRIER

import java.nio.file._

implicit def makeFileVisitor(f: (Path) => Unit) = new SimpleFileVisitor[Path]

{
override def visitFile(p: Path, attrs: attribute.BasicFileAttributes) = {

fip)
FileVisitResult.CONTINUE

)

BBk, MREEAT LU S LA T AR ATE BT A P HR T

Files.walkFileTree (dir.toPath, (£: Path) => println(f))

WsR AR AROR R AR BT ER X eSO, M AT LA #E f% AwalkFileTreeJ7 i5#)
RBP4  HALE AT B .

98 Fi

fEJavadh, BATAREIILRE W REMBIH AR, SRR, (X FEIFF
TS, FEPIML ] BESs He B ik —— il 25 245 (9 T HHE BE 0T Ab BB [ A ] 4 6 R R AR
mﬂﬁa—{¢‘$u )

LT 2 tnaf £ JavafiiScala s 75 B — A~ A g E FI LA

Java:
public class Person implements java.io.Serializable {
private static final long serialVersionUID = 42L;
t

Scala ]

@SerialVersionUID(42L) class Person extends Serializable

Serializablef i & X fEscalaty, HBATERNXTIA

IR RAREEIEFHRAMND, BT ESeriaNersionVIDER.

AARET L e B LAy o X AT R B AL A BT S -



9.9 HEEH

val fred = new Person{...)

import java.io._

val out = new ObjectCutputStream(new FileOutputStream|("/tmp/test.obj"))
out.writeObject (fred)

ocut.close()

val in = new ObjectInputStream{new FileInputStream("/tmp/test.cbj")}

val savedfFred = in.readObject(}.asInstanceOf [Person]
ScalafE A2 ATFFULRT, EUELARRT LR E NSRS o] i Ae 2 a5

class Person extends Serializable |

private val friends = new ArrayBuffer[Person] // OK

ArrayBuf ferZ] FFILRY

i

09 HELHIE

G IR, ABFF Bd fshelBASRIAT H # AT S, th B —Ab 2 3
BN kb, sKEG G SCPHEE R, sheliB S EFIRATT LIRS 5 Ho$s 2 Fr T 2 /Y
TR, DL SRR AR S LV T O A S MR TR R,
WMEIESNAES, KEHshelifi FHARIATER.

Scalafy i1t B brZ— 82 REE 1A B 09 B AL AT 55 FR B AR Py 2 1Bl DA BL 47 B9 (e 45
¥, scala.sys.processfl 32t T F Sshellf# /738 5.4 T H . /AT LA Scala%i 5 shellj{
A, FlfScalat LA BT -

R RN AR )«

import sys.process.
"ls -al .." |

RN R, Is -al .. AT, BUR BB FRMFA U, SAT4 REET
EDFEbR IS i

sys.processfl Al & T — N F4F & FProcessBuilder i RN EI AL e . HAEIFPATHY
k23~ ProcessBuilder X 4 .

R VERFR [l f0 4% SR BBV TR A9IR [EE . TR AU TRE R0, BN R

104



$oE XHMEMRERX

AREIRAAEOE.
R NI A RIOE, S S saEla R

val result = "ls -al .." !!
PR ] U — AR Bk LU BT R R AR B 5 — MRIF, FRHIRIERT

"ls -al .." #| "grep sec”

= B FTUHREDY, #RAEFANRRBRERGNGS XD, F
By Ebashds4, EJbashZELinux. Mac 05 XFWindowsHH#EBREIK Elo

B T B SO, AR
"ls -al .." #> new File("output.txt") !
BLE MBSO R BT A RMKE R NE, R RIER
"ls -al .." #>> new File("output.txt™) !
FORA S HINBERRA, <
"grep sec" #< new File ("output.txt") !
PRI AT LLMURLE SE ) fai A «
"grep Scala" #< new URL("http://horstmann.com/index.html") !

WA LR S —R M A, Hinp #&& q (AnRpAh, WdTq) LAkp #ll q
WH%K&Q,M&ﬁwoxﬂ&mﬂmmmmﬁﬁﬁﬁﬂﬁT.%@Kﬁ&m@
PRI 55 g7

BEA . HRREEE R AREMShe HRIER | > > < & [, RFAE&RemLY
#3148, RAENHRERRER.

MEREEERRNE R FEAHR, REERARGFRER, HProcessXR
iyapply J7 LA i ProcessBuilder, A4 fIRMG R, LRk—& (24, 18 ) XHE%
WEREAR:



9.10 IEMRiE

val p = Process{cmd, new File(dirName), ("LANG", "en_US"))
RGBT E

"echo 42" #| p !

9.10 EMFRiERX

WORTEAD TR A ROBHE, REH SREFAENZRAZOR/MIE. scala.util.matching.
RegexZsib X IR IGRI A, BEMIE— M Regex R, FStringEAIrr ik HIH] «

val numPattern = "[0-9]+".r
METFNEEIRNLERFLRSSHIE, BARGER “JRIE" FRHRIRE
"""...""“g ‘ﬁ‘“ﬁu:

val wsnumwsPattern = """\s+[0-8]+\s+""".r

// FI"\\s+[0-9]+\\s+" . riELEEHik
find AllInJy ¥R B8 5 T4 DO R i a0 26028, MR a] AZEforfEA P A E

for (matchString <- numPattern.findAllIn("99 bottles, 98 bottles"))
4% matchString

R AR A

val matches = numPattern.findAllIn("99 bottles, 98 bottles").toArray

// Array(99, 98)

BRI ZHFEPOEANCEST, 7EAfindFirstin, RGBKERE—T
Option[String]. ( OptionZSHINES WA 147, )

val ml = wsnumwsPattern.findFirstIn("99 bottles, 98 bottles")

// Some("™ 98 ")
FEREREENFH R I GISREICAS, W] HfindPrefixOf:

numPattern.findPrefix0Of ("99 bottles, 98 bottles")
// Some(93)
wsnumwsPattern.findPrefixOf ("99 bottles, 98 bottles™)

// None

<{_106



m $OEW HMEMFRER

YRET AR A PEACHT, 4R pe Ao .

numPattern.replaceFirstIn("99 bottles, 98 bottles", "XX")
// "¥X bottles, 98 bottles"

numPattern.replaceAllIn("99 bottles, 98 bottles", "XX")
// "¥X bottles, XX bottles"

9.11 EMRERA

Sy ¢ AT LILE B AT 7 (AR IUE W ik U 0 ikl AERAEEHRIR A 3R I5 0P
i EBES, .

val numitemPattern = "([0-9]+) ([a-z]+)".r

FPCHEL, AT LEIEN AR RS R (SM145) A, BRI

FE:
val numitemPattern({num, item) = "5399 bottles"
// ¥numiZdree”, itemit A "bottles"
WURARAE TN ZATCEL T PR 4N 2, T DA BE s Al forif ) «
for (numitemPattern(num, item) <- numitemPattern.findAllIn("99 bottles, 98 bottles"))
A% num fo item
3]
1. 4B —/NEScalaftiy, AP RFTRIEEIT CBJE—1T1ERSE—17,
I HEHE) -

2. HiEScalafdff, M— A HIRMAHUIHERAE, BEBAMERFFRE—4H
Zsf, ARHRARA MR R T, FPREERE AR —3,
3. 415 —/NEBEScalafthl, M— A ISR BB FAEOCT 1269 R TED

bl G, RREEF AT RS H BN R -
4, HEScalafify, ML ARSI SCASCHHERZS, FTEDH S A 7 5 8
ZHR, FME . BOoREME/IME.
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wn

. HIEScalafifE, F3CRE A209nk T B B, HEEnM0%120. X FFEF:
1, T
2 0.5
4 0.25

(=3

. HEIEMZEAR, ViitlavasiCHE I H 2 like this, maybe with \" or \\"
REIHE S | S FAF B . HE Scalaf FERE SN IR ST BT A 25009745 SR T ED
H¥k,

. W ScalafdF, WICASCHFERMA, FHTENHATA 4 B A B0 LT, &
SR A ENRER,

8. 4iEScalafiff, FTEDH AT b A imghnas fsrc@ . I IE M 2k

54,
9. FEScalaflfF, MELTHREHTHRPEIAEZ DL classHT RAKX
i o

10. §EIRARIESILBPerson, LB REL M ESRFREN AN LFER. 1

5 —MPersonXf 4, b1 A —2e ASRIAIAR , SRJ5HF Array[Person]{RAFE]

SOF. H XN NSO R B e, R AR R 5EMT
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« 101 HHABRBEZEHER—FBITR
= 102 fieE O R E—3 11951
« 103 HA BAREHMRRE— 12000
» 104 WHBFRHME—F1217T

« 105 BINFE—RAVREE—5 1225

= 106 TERRPEEMRHE—H1247
« 107 RO ERRR—1240
= 108 HFFEFHEEFER—F1250

« 109 FFEPHHSEFR—F1260T
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Chapter 1 O

FEAE S, REEIMAERER. MR RBRAE TR IRE, DEERX
SRR AR LA RS . 4R RESE R A E AR MEE R E. A, Fllavafk
OARRE, Scalafffinl I4 diX etk scal, Hitk, SEOM, REEAHG
£,

AEMELT

o ] DA BB AORE .

o EERRA DIESREEBLE KRB ENFE . ks,

» FMJavaf[R[E, Scala®ffi vl LUR LT M F B L

s YREEAMERBINE R, FREE—H AT B R HEE

JET .

101 AMHARESEHK

Scalafllava—RER AL B BAAER. —TFI, IKOF EERRARREMRR,

WA LKA B KT IR SRRRAS , HRRCH, ANSTMER—A

FRA L A TR o T
IR AR E R AT RS, SEARBAAMS, (A MRk



$10E ¥R

BASSIGH R A S T B, BRBTREE T X EA MR E] . SEBEBER A
=1 M

class Student {

def id: String = ...
}

class Employee {

def id: String = ...

)
BRAERA T LA

class TeachingAssistant extends Student, Employee { // FFIELIRMScalalli’

]
BAEE, X TeachingAssistantISQE& T ANid ik . myTA.idRiZ& B2 087
S#AID? RTID? #RE? (FECHH, RFEEIHE Lidh kB ERNER. )
B, {BEStudentFIEmployec#By & H [l — 4~ ZPerson:

class Person {
var name: String = _

)

class Student extends Person { ... }

class Employee extends Person { ... |}

KRR T F M ek EE (S 0E10-1) . 7ETeachingAssistant P T B E—4
nameFB, MARFA, XA FEAMREHF—RR? affstiEie? EC+h,
REER BT, —MNENATIMESEARE, FPGKRE,

Javafg i EAIx e s Zetk oA AR, SRR T AERCIRAPR GRS . KRB R A
—ANERS; B DSSIME SRR M E o, B0 RSk, AT TR

A3 AR S A B S B ey B, (BEJavad LIoh, IRIBCRE]. RULTE
Tavarh AT 124 B BIF R LR O Fiih S m ik, (XBEBOARRATA A, IARIRIE



Z[R Y X P h S IS W 7 {112
Person
[ ]
Student Employee
name name
* I *
Teaching
Assistant
eyt

E10-1 ERBELAEHIHBOFER

Scalaf2fit “#5M” WiAEEED . $RFELIERHIA S EMEA T, 2R L
SCERZAMER . XA RS s AR T JavadiE 18, AR FERMIREE
F|Scalaj A AL BRAETE PR B IS FIE BL Y .

10.2 HHEOERNSR

PR AMTAIR I N A TFIR . Scalaf® i 52 42 Al AR Javali D AREE TAE. #iln:
trait Logger |

def log(msg: String) // XETWMEFE
t

TR, RN B T 75 B Mabstract——HF L R BESE B Oy B BR AR R
.

FHATLIE 5B

class ConsoleLogger extends Logger { // Flextends, MiARimplements

def log{msg: String) { println(msg) } // A%ESoverride
]



F108E W&

TETE B AR5 R A SO B R T E 4 Hoverride KT

] B ScaladbiRE —MEBRANART BRINCHERLE, BUARE, R
B3, tbidavaiEM, HRBREENHER.

WP E R A IE—A, LA R withoC Bl AR A S MR 5T -
class ConsoleLogger extends Logger with Cloneable with Serializable

{63 IR TR T JavaZsEHCloneableflSerializabled# [, {L{UEN T RRIEEMNT
B A Javad CTER AT LIAE g Scalaf il A .
FiJava—FE, ScalaZs HEEA —/SE2E, HALIAEREIRAFER,

iBAE. 7ES— S Bextends(8 R AEE KA RATEBwithE X THE
HLHIR, BScaladt R RXHERMIEN, 7EScala, Logger with Cloneable
with SerializableE % 2— B4R, RAEHEHEIY &,

10.3 #HEEGETHASR

fEScala, HFFRPMHYEHATE - ERMEN . 20U, RATTLHERIIN
ConsoleLoggerE ili— ™4k :

trait Consclelogger {
def log(msg: String) { println(msg) }
}

ConsoleLoggerd¥ ittt T — A% A ey Frik—eApIF, ik HEFER
FTEPRNERIG -
AR S din e PR 348 B A9 7 1 -

class SavingsAccount extends Account with ConsoleLogger |
def withdraw(amount: Double) {
if (amount > balance) log("Insufficient funds")
else balance -= amount

}



104 FHEBRERBMSR m

}

HEREScalafiJavaf X 5, SavingsAccount\ConsoleLoggerFifa 5] 7 —4 Ei& Hlog
FESEH . Mlavadk O 09iE, XA TREMEIN .
TEScala ( LA K HAb RFRATX M SREIES ) B, AT ConsoleLoggerftyZhfiE
g “IBA” T SavingsAccountZ, i3

YR AE, "BRA" XITREFKGEREX. FAGHKIEE, "EA" K
REXSBMEZH, FACHKRIRRPFHEEN—LERMY—= TR ER
EEEL, MCREE,

@ EE: ILREAERETAFE—Mim. XERJXN, TRERATZER
IRBLITERH R

10.4 FEBERHOXMR

R AT REt, VRATLCHEIRMAEE . ERRE], FATAIRMEScalalEF 1Y
Loggedf§/fi, ‘EMIMAILoggerfRIR, HE AHHIR—MHAEA ML
trait Logged |

def log(msg: String) { }
}

IEFRATAE RS SCP X AR :

class SavingsBccount extends Account with Logged |
def withdraw(amount: Double) {
if (amount > balance) log("Insufficient funds")
else ...
}

}

WiE, Ha#ALSBIERAAE, BELEUTERE L. BRRITLUERER



F10E HR

XS REHE BAT — A H BRI RS LH . bRifEM ConsoleLoggerd i€ A
Logged®F /i :
trait Consolelogger extends Logged |

override def log(msg: String) { println(msg) }
}

PRAT LAFER 3 X R A BB AX AR -
val acct = new SavingsAccount with ConsolelLogger

IR fi1fEacett 52 kil Hllogli ik}, ConsoleLoggerfifilogly ik & kAT
WIRT, F—AXF A LU AR R

val acct2 = new SavingsAccount with FileLogger

105 |ME—EHNHR

PRAT LA SO RIS AR AR, MRe — A4, XM TFHREDH
B TALBRSAME R RARA .
AT R—AE ], AT REARA TR H & B AN [A1E .

trait TimestampLogger extends Logged |{
override def log{msg: String) {

super.log(new java.util.Date() + " " + msg)

)
e, (BE AR ZEMHE TITKA HEHE

trait ShortLogger extends Logged {
val maxLength = 15 // XTHEPHER, 2l10.8%
override def leogi{msg: String) {
super.log(

if (msg.length <= maxLength) msg else msg.substring(0, maxLength - 3) +



10.5 B|mME—ERRR

T EiRlog 7 k8 — MR ESGE 1971 B 1538 4 super.log.

XRFERT S . superlogdF AMELIPFEFIA AR & . (IR EAMRA L, R
LXK SRE T 2 T A ——T 19 8 A Logged, Hlogli it 4. )

SEhR F, superlogif Y REFEZ AT — 455, BAAREM—A, ERIEEHE
WO e . — Bk, RN — G, (010107, HES
2R ST B R A S — B BT A R/, AR TR B e R, R o bk Y
g5, )

TR AT A R EER, XIS RG:

val acctl = new SavingsAccount with Consolelogger with
Timestamplogger with ShortLogger
val acct? = new SavingsBAccount with ConsoleLogger with

ShortLogger with TimestampLogger
ASRFRAT T Macet LIGR, AT BIXAE—RIHE. -

Sun Feb 06 17:45:45 ICT 2011 Insufficient...

EMRERIAIAREE, ShortLoggerf¥log i i & Je#ihAT, A5 & Msuper.logifl Y
J&TimestampLogger .

B, Macct2BEkm i i AR -

Sun Feb 06 1...

X, TimestampLogger{E %K F )5 B, Hlogliik & i, HER#E
2 T .

D WHR. SR MS, REZEMBERE ¥ super. someMethod<=HiTW B/ o
WEH A ER B TR S RN R XA AN, XESsuperiBbEE
GRS ELRPERERZ,

@ 87 NERBERHBEARR—MERNAZEWER, WITMEAFESHE
H&#R. superlConsoleLoggerl.logl...), XEL HART N EZEBER,; R
o fd KBRS Eim s e,




F10E HRE

10.6 EHFRFESHEHE
IEBRATE BT A B M Loggert§ R, ZEIREIRATH A log 2L AT,

trait Logger {
def leg(msg: String) // XETHMSBHE
}
B, iERAA MBS ERT BT, AW — R RpIRE, BRE,
TimestampLoggerE RRESIR T .
trait Timestamplogger extends Logger |
override def log(msg: String) { // ESHS N
super.log(new java.util.Date() + " " + msg) // super.logiE N TMG?
)
}
HiiFan i super. logifE FFRIC AEEHR
FRAE I 7 ROk, X A8 P AGEER 4 B9——Logger.log I i A L9, (B
Prt, SURIRLERT— 5B RIA, FRATEEAE IR og s £ 40 gk 8 —— sk B T4
TRBHRARIIRFE .
Scalaik A TimestampLoggerfK IH 2 & H—E B ERA— Bk flog ik, Eik
WAL INEE T AT b abstract BT A B override RBT, BRASUXEE .
abstract override def log(msg: String) |

super.log(new java.util.Date{) + " " + msg)
}

10.7 HEEREOFERNER

Fefa] DL & KRR TR, ik 2e TR 73] DMK — e 5 sk ke sl #)
INScalafiTterator gt F M S MnextFlhasNextE X T JLH s,

IERATPRFE —FRITIELBAE K HEAPIE, #H, HEAPIARFIRE—
MHEHEEE-TEHURMEELNEEEE. #HiRE. RITTUMRES R
XA THEEM AME H EH B E il R E £,



10.8 HEFHREFR m

trait Logger {

def log(msg: String)

def info(msg: String) { log("INFO: " + msg} }

def warn(msg: String) { log("WARN: " + msg) |}

def severe{msg: String)} { log("SEVERE: " + msg) |}
}

FERIMEEHEMEITEMRR T RS S E ',
XFE—k, (A LoggerfF M2 nT MERMAIXLE HEHE LT, #lan:
class SavingsAccount extends Account with Logger {
def withdraw(amount: Double) ({
if (amount > balance) severe ("Insufficient funds")

elese: oo
)

override def log(msg: String) { println(msg); !}
1

1 Scalath X BEAE 5 I P (i AR RIS 0 ik R . fEJavah, IREEHR &
A MO M— AN Y B 1% O A2 (HiiCollection/AbstractCollections
MouseListener/MouseAdapter ) .

10.8 #FHRPHERKFE

B A0 BT LUR BLR R, AT LIRS, RS TR, AT
RN

trait ShortLogger extends Logged {
val maxLength = 15 // BHFE

1

GRS R 92 B 212578 — P maxLength 2B, B%, MTHEPHE KT
B (A R A A A TS 2, X BR AR ARN; B RE
M E T TN, KB R R MR ES, BXARFREE. it



HFI10E #E

FAHEX A S REFE AL,

class SavingsAccount extends Account with ConsoleLogger with ShortLogger |

var interest = 0.0
def withdraw{amount: Double)} {
if (amount > balance) log("Insufficient funds")

else ...
}
}

B AR TEE AT Binterest. X R TFEP—MEE-EENFE.
{852 Accountth H — 7B

class Account |

var balance = 0.0

}
SavingsAccountZ$## IE # 89 77 N4k A T XA Bt SavingsAccountif 5 i A id 2
BOFE:, VABARfT FeriE U FBR MR . AR ] LLXAE K fFSavingsAccountXi R : 'E
“EAERT — IR (SHE10-2)

LESUE

balance

interest

maxLength TRFE

E10-2 ¥EFRNFRENEETESD
FEIVMA, —A2 R R — s, Bk A 45 A 7 B A LUAR R B 05 X4k
&, BT X%, maxLength# EHEMNE] T SavingsAccount#EH, Rinterest BLHELE

—ik.
RET LAE B 45 TR B MO BRI TR K09 TR 47 o ARfTEE

R RBIRAR T B A S A C T B

10.9 #HRPHHRFE
R PR R L B BR i FRP LA EE



10.10 $¥BHaiSiarF

245310, 40 F maxLength# B2 A9«

trait ShortLogger extends Logged {
val maxLength: Int // HBFE
override def log(msg: String) {
super.log(
if (msg.length <= maxLength) msg else msg.substring(0, maxLength -
A MMy
/4 TEEALIP B TnaxlengthF B

)
BURIE— A BRI A PR RN, ARUHTR M maxLength 7 B2 .

class SavingsBAccount extends Account with Consclelogger with ShortLogger |

val maxLength = 20 // AEEEoverride

}
Bk, BrA H GRS 20D FAFAL Bk .
X RS BB B A J7 2L PRI B R SR X R B LA A AT 11 B B
AR «

class SavingsAccount extends Account with Logged { ... }

e, FEANT R — - Sefilr, FRATTHLAT LA H BB T

val acct = new SavingsAccount with Consolelogger with ShortLogger |{
val maxLength = 20
1

10.10 $FRAENRF
FIK B, AT A e 5, P B AR BA AL AL A R A A A R
A tn .

trait FileLogger extends Logger {

val out = new PrintWriter("app.log") // XEFFFHERN—T

127



m F10E R

out.println("# " + new Date().toString) // [FIREESFIHIHESRM—E5

def log(msg: String) { out.println(msg); out.flush() )}

}

R FE AT AT TR AT IR A X RAE F i I R 2 AT

e LA RT3 T -

- EAAEENRERS.

. KR SRS AR T | FME AR ATIRT

« FERRH ARG RIS

o MR, RSB

- B EZAERFIE AR, TR RXRE SIS, WAREHEKA

- FTARRIMSESE e, TREE .

RBRIE, BT XE—K:

class SavingsAccount extends Account with FilelLogger with Shortlogger

i AR 2 AR O PRAT

13

woR

Account (#H2)

Logger (55— /MFRHMSCHFM ) -

FileLogger (%— ¥ ) .

ShortLogger (%5 —AMEM ) . HEREE ALK LoggerE HMIE.
SavingsAccount (3§) .

WA SR MINF REMNEMAHRE .
LML R AR KR AT B R R —FRER S, RRATIRIE X

MH C extends €, with C, with ... with C,, W 1in(C) = C» 1in(C) » ... »
lin(C,) » 1in(c,)

EXE, »HBBE "BEFEEESR, AUREE" . F.

lin(SavingsAccount)

= savingsAccount » lin(ShortLogger) » lin(FileLogger) » lin(Bccount)



10.11 BN RPr R

= SavingsAccount » (Shortlogger » Logger) » (Filelogger » Logger) » lin{Account)

= SavingsAccount » Shortlogger » Filelogger » Logger » Account
(GERER, HIEET W TXENFEAEMEURIKIEER . Scalalbject.
AnyRefFlAny, )

LM s T RS IR P super AT OIBUF . 264IRI%, #EShortLoggerhiE A
super< L f7FileLoggerfi sk, TEFileLoggerd i Msuper&iiiTloggerddzs
o

10.11 #BLSERPHFR
R I RS, BMEEAE — LS HMERS.

BH. EREMNE, BROMERSKEFREXT EE—ERER. Btz
A, SEETINES KA, LUEANHBRNTER, UEBX,

XA R R T AR e B A WA E RO SR — AR, %8 —A 30
HEAmas . RATBERE A&, HIXFREABNESIK:
val acct = new SavingsAccount with FileLogger ("myapp.log")
/) SR SRR A RS
ERi—, BRI T AIfTH T %, FileLoggera] LIA —MlZR i 7 BURMAF L
X4 o

trait FileLogger extends Logger {

val filename: String

val out = new PrintStream(filename)

def log(msg: String) { out.println{msg}; out.flush() }
}

A R O] U E filename FBL . At fRATH, XEA MR . RXHE
BT 4T RIF AT

val acct = new SavingsBccount with FileLogger ({

<121



FI10E ¥HE

val filename = "myapp.log" // XEEFTAGE
}

[alSH ZEAIE T |, FileLoggerf i a8 s T FAME R IT. X BMFIIHFAIR
LEGBRNEE: newiBn) MM H LR -9 & B SavingsAccount (#38) FHRAT
FileLoggerfF i il BE 2 A SE ). filenameHI LRk R R A TE XA EA I, Ebr L,
CIRARSKE—FER BT, FileLoggerfUME RSl — NS85 RH .

fltingkZ — RIRMESE ST At i — RIS M AR RAT AL, PUTFRIER
R «

val acct = new { // newz JSBUHHIE X

val filename = "myapp.log"

} with SavingsAccount with FileLogger

BRI AR, ek rRIMEE, #are CEAETER RIS FIZ
Wi, fEFileLoggerBitfat, filenameC & REFMATLLAIT o
WRRFHEER PR RN, BESRUTFXIMET:

class SavingsAccount extends { // extends[EERRAE LR
val filename = "savings.log"
} with Account with FileLogger {
. // SavingsAccountByELH
}

B AP R AEFileLoggerFi i 25 W F A, sBOXRE .

trait Filelogger extends Logger |

val filename: String

lazy val ocut = new PrintStream(filename)

def log(msg: String) { out.println(msg) } // AW EBoverride
}

W —, outFBUAERIK B I A 2k, TAEAR R, filename BN
HOSWIRIFET . A, s TFREESRERNSSEERTCEWEL, el
EAFEARAR 4 B3



10.12 ¥ REMEHR

1012 ¥ RBENHR

EARFTE RN, WA LAY RS —/ MR, T o R 4L A kR = R AR
W, RIFLE A —F SR, R Y B, XIS A ST IR A
HEEEE,

LIF R —4 R, LoggedExceptionf i J H ExceptionZ :

trait LoggedException extends Exception with Logged ({
def log{) { logl{getMessage()) 1}
l

LoggedExceptions —log i i A R H B 1 Mlogly A 1 MException

A4 R T A getMessage() 5 .
MrEIERA IR —NME AR

class UnhappyException extends LoggedException { // ZEY B R
override def getMessage() = "arggh!"

)
TR A0 B Shi RO RA TR KM (S 10-3) o

" ’ «interface»
Exception LoggedException

Exception

E10-3 HRMOBAEEHBRDEFMRNILISRNANEAE
MEBERMNHLRCEY RT B—ARELIN BER, RERRFRGERN—
FAHPAT, HilGn.
class UnhappyException extends IOException with LoggedException
X B iy UnhappyException?” & A I0Exception, i X~ IOException L 2 29 & H

Exception T . IRARFFE, EHEXCAERET, FtARESIEEN.
Fit, MBRAIOET RE —AFHENE, BARATRRBAXRET .



124

#1108 ®WH

BIRBL, PRAREMIER AT XA .

class UnhappyFrame extends JFrame with LoggedException

// R XA
A TEHE Rl B JFrame A ExceptionfE A i 2E ,

10.13 BEHZEmMm

LY RAER, GIFMS AT RN— ORI R RE AN KA
%, Scalail B —EHH AT LIRIEX—~: &% %% (selftype) .
LB LA 0T RS IT e e

this: #£& =>

EFERREHR AR EREMN TR,
R AT THY LoggedException il _EiX NPT .
trait LoggedExcepticn extends Logged {
this: Exception =>

def log(}) { log(getMessage())} |}
}

B E I R Y BException2, TMiEA —1H HERException, XEHKE, E
H B4R AExceptionf 3.

ER RS, BRAOTTLUARZ B SAEBMER . 20R3, loghr kP
getMessage)IFRLR A TAR), B IRATHAE thisdl & & —~Exception,

IRARREIE X MEFRA — A& B S XRBRME, MR,

val f = new JFrame with LoggedException

/) §EiR. JFramefARExceptionfFIHE, TMiException®ELoggedExceptioniH H¥,H

WA H B AR A SR AR SRARAR (L . PR DL AT RE TR R IR A 0 B
IS RERB G AR R A RP I o

TERSAE BT A S RAXFE L R BRI RE R G . B S KA LURRAE
FRIE ORI QSR BIB I 7 R TR IR PR &7

B SRR RRE T AL 4 £ &) (structural type ) — X Fp2ERI H 45 2R AA 70T



1014 BEEETHHA

HEHE, MARKEMETR. DL Rl I 45 M9 25 B Y Logged ExceptioniE X :

trait LoggedException extends Logged |
this: { def getMessage(): String } =>
def log() { log(getMessage()) }
1

BV R AT LA BOR AT T #07 getMessage J7 ik 926
AV 18 AN R B LRGSR,

10.14 BREETHA

Scala® B AR BIEBIVMARAED , RATEMELMAMEIR, BTHT

J& R X TR R EH .
AT T R R R M R — M JavaE DT BT
trait Logger ({

def leg(msg: String)
}

H R

public interface Logger { // H R JavafE O
void log(String msg):
l

A A KR I, ScalaeTERA1EIEH — A, PP R ST
BRI k. Bl

trait ConsoleLogger extends Logger |
def log(msg: String) { println(msg) }

}
BB
public interface ConsoleLogger extends Log

ger { // HERMJavatEH

void log(String msg);
}

133

€ 125



o

public class ConsoleLoggerS$class { // 4RiMiJavafEtss
public static void log(Consclelogger self, String msg) |
println(msg);
I

}

RO RS HEATF B, K05 9 F B LB 11 b A9 2R ) getterMisetter )y
o HEIRLIOZFTIN, FERBABMA.
il

trait ShortLogger extends Logger
val maxLength = 15 // B{&#y=FE

)
BRI

public interface ShortLogger extends Logger |{
public abstract int maxLength(};

public abstract void weird prefix$maxLength $eq(int);

}

X H lweird 3k (fsetter S i —TGE N, FRPIAZTE. ViRibR B
I— VR TTEE N -

public class ShortLoggerSclass |
public void $init$ (ShortLogger self) {
self.weird prefix$maxlength $eq(15)
o}

}

MR RBOR AHEHE, 2o 215 8] — 1A getterflsetterffmaxLength Z B . AF
MR ERR SRR AT .

WARFFRY I B R, MAESFFRGRX MK, RSP
FERT 4K



%3)

. java.awt.Rectangle%’ﬁﬂﬁ’l‘ﬁEﬁFﬁFY‘J)'J‘?Etranslate*ﬂgruw, {BR] B 1R java.

awt.geom Ellipse2 DX FEH R HEA fEScalarh, YRAT LA DRI AN A1, 7€ L
—ARectangleLikef$ i, AR translate grow Tk, RAMEMIRTEE X
SRR T, AEART DU T AR RS X B TR AGRF I :

val eqg = new java.awt.geom.Ellipse2D.Double(S, 10, 20, 30) with RectangleLike
egg.translate (10, -10)

egg.grow (10, 20)

S 1140 scala.math.Ordered[Point] 1 Ajava.awt.Point i J7 =X, £ Y OrderedPoint2 .
seR R R, ARG, MR x<x HHE x=xHy<y m x, y) < &,
Mo

T EBitSetd, 0 B A AR SRR TR Rl R — TR ZBUEFKFSH ([.]FE
FRAE) o SRR A B R R S -

2{t—4 CryptoLoggerZ, 5 H AT B YRR . B LT N3,
At AHE BT ESE. AL BRI R R B
JavaBeansHii A — iR U X 2 BT E ( property change listener ) , iX
Fbean I8 H1H R 1R B AOARAE ST o PropertyChangeSupportZEXf F{Efl 4l
%iﬁﬁﬁﬁf‘ﬁﬁ"ﬁ%&ﬁ?bemﬂﬁﬁ%’l\ﬁﬁB‘Jﬁ?ﬁo (H Al B A oA IS A
%——thﬂﬂJComponent———ﬂZ@'iﬁ%ﬁiﬂﬁﬁiﬁﬁﬁ?ﬁo % PropertyChangeSupport
S — MR, SRIEHE R ASjava.awt PointZEH

fEJava AWT P, Ffi 1A —-Container, —AA] LA R T AL Component
F3%., %Iki%, Buttonf2—i-Component, {BPanelZContainer, XJE—1i&
b4l ki, Swing# JComponentfilJContainer, {BHRIRATFAE MG,
e kI — e AR AT R b (4 TR I E) He T Button B X,
JComponent{k#&¥" & F Container. Swingfi it 1B B R % E R
TE10-4 P B o

{EfEJavarh AR A AT BEHY o EmEX RNt 4. Scalath il 4 BB X
RERIRCRTE?



£108E HR

Component aﬁ

- - cnnta‘iner
JComponent n—q-

i JContainer
JButton i

e
JPanel

E10-4 —AEFHSwingBaHZIT

7. TH EAEARTE R FScalafd T AHAR, FHMERL “EMAR" b, 3
TFHFEE" 2 AET P AR, (5 AR s e L TG i kR 2 AR = ik
HXFHE@ R4 258, HACET—ERREERART, 2BE
Ko B—MRACHXTHRROSRZSR, EREREENE—RNER. &
R FHR A, LR BRI S R R,

8. fEjava.io6FEr, RATLLE 3 BufferedInputStream B 2834 4455 A T 1S HZE vl
Wil FIRFBURERLRE v, RN, FESread ik,

9. BERIATEH HAEEMARFER, DaT—A % PRy R E6E, ERkikm
H G2 mp I BUR .

10. 3¢ —MterablelnputStream$, ¥ f&java.io.InputStream3f1& Alterable[Byte]4%
5188
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AENTE E
111 ARIRAT—EE 13910
» 112 PEEBEF—14001

« 113 —JCiRERfF—5 14150

« 114 REREF— 1427

115 RS —F 1420

« 116 SEH—14350

* 11.7 applyfilupdatey H—55 14471

= 118 RBEHmE—14571

« 119 HEANSHEESH R 146 1
= 11.10 unapplySeq /7 tAIB—55 14711

» BRJ—551481L

+




Chapter

A E A A A SE AR A © 3R F— S RATBR N BCERE R A E AR
R . BRYERRE B R B AR IR A 15 T —— NI TEScala P I EIRIES . X
3 ([ IR ATERR ) B — A RITEQESUS B S AR TR, &
M/ Fapply . updateFllunapply X EERFERAY 715

AT B AL

< FRFHT R, ST ESEE .

o — I ST ERF ISR TN AR A

- PEFRERBRTE —FR, mAESHBRTRE 1T

- apply#lupdate 7 7E Xt expr(args) F X 2R I # H o

. RIS A PR BUTA SERY RS .

11.1 #RIRF

AR A FSIA RN AR . FEScalatl, RIERFRRREUFI A HJavads
WA, MART, RS LB RN . FERMETFFE/ANFE, UrEs
FHE&IFL, Hinfred12sk# Wilma. 131



FNE BER

HMJava—+E, YRA]LLE Unicode 4. BllN, Joséak# codpocR & MIbRinegT.

BRUCZ AL, YRt n] LA TR 3 7 5 45

© BYE BF. TERXK. SO0, " ZIMIASCIERF, BN Fix
B, & * /<=2 @\ N~

+ UnicodeI¥U#MFS, Unicodef) SmAISod 5l KA 4 2,

BB, **FVERRAERARRG . AT EX:

val ¥ = scala.math.sgrt _

PREEAT LURNQE TP, SRR ER, ATIRRAERNMAREEREE b AR
BEEHBAXNE .
BJa, WATLFERSS PR ILAEFE/AFS . Biln:

val ‘wval' = 42

XABIRAERE, BR5ISHERBETT A “BAERTT” o 2660%i1E, 7EScalarh,
yield&E—MRETF, {EARATRETZE I Eavarh— NRIBEG & k. 5|8 RIRHAR
Thread. yield' ().

11.2 HEREHR
R LR

a WR# b
He#mRAFARR-AHERIANSEBOTE (—TRANBSEH BN S
%0 o Bilan:
1 to 10
RN LPr ER— IR
1.to(10)

ER SRR £ (infix) Rk, BHRERFLTHNSHZE. BEFE
EFE, WiiRo, S BT LA E AR TR —BI.

1 -> 10



R F I kA

1.->(10) {132
BN E O E SGREMRRRT R, HE DR A MR ER 0 & Rk L —

ANFEEEPA], 2EHIR, X HEA — T FractionZE, WHELLT 20038 P4~ B0 3

.

(m / dy) * (n, / dy) = (nn, [ did,)
class Fraction{n: Int, d: Int) {

private int num = ...

private int den = ...

def *{other: Fraction) = new Fraction(num * other.num, den * other.den)

1

1.3 —JURIER
PERBAERR TN AR S, S~ SRR — T
. MREHMBESHZR, BATHE—EE (postix) B, HIMN:
a ARIRAF
EARER S TH AR ). A
1 toString
LARKREAT
1.toString()

W UANRIER+. -. 1 ~TRER AT E (prefix ) #4EFF, HBESHEZAL. BINH
R £  unary BRAFAF BTIEFM. Bilan.

—a

EEEARIS R B aunary - —FF.



m FUE RIEH

11.4 REREHN
RREHRAERF L AR kA i =, LT ikt

a BtE#H=10
HFRTF
a=a %7 b

264415, a+=b5FFT a=a+bo

LFREBRIER, H—RBREEER.

o <=, >=HI=RRIRERRAERT

. DI=TRL R A RIRERER (=, —. ==%) »

o NSRal AR =TT, IBAET S E A

115 fLER

stk M AT R SRR, R A MG S W, EEPUTER®L
BRRAERE . 2EBRUL:

1.4+ 2 % 3

EFRERR PR AN RARER . Java. CHEIEEA BEERRIOBER, BF
SR T PR DR JEB e  —2E 8 . Scalaf] BERUE URERF, HILEREM—
ERERHENE, MITAEER AR, BRGEE AT FTRBR R 5
FIF -

BRRRERRIERFSL, RACS AR IERF 00 F AR
BHMRER: BRUTFHIMBERTH
/%
+-




11.6 &&M IIE'

(R )

BRAER: BUTFHMIRIEFEH

I

1
ARRAERF
BARIESES: WREBRENT

tHh BUFE R — AT A BT AL B AP R e AR ] . 6B, + A > B H MR B
ko
J& BRI S RAR T o BARMERF

a PRBER b FEIMER
BRI EER T
(a EEMER b) R ESMEN

116 &&i

LR — RIVARR SR BRAERTRT, BERFIY 2 S de T ENMRNERIAR
EIE RN EIZRE, 26005, FEX17-2-94, RAIHEFRRE (17-2)-9,
—RIERFR AL A,

TEScalaXi, FTABMERHFERR AL M, BT .

UIBE (1) SSRIERIER
- WRIEERAERF .
RHMER RO, ATHESERN IMERRGSEK, filin.

bR - RS . i

I e £2 53 NHil)
AR ZXH—RITE CEQ BB E 2R, X718 BAE R RESHEI

WER Sk ERRIBI 2 X
AHEE N R ERREE AR I, Fln.
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[135)

2 :: Nil
R
Nil,::({2)

11.7 applyfiupdate77i&

Scala SRV AN (19 sRB0R AT T
f(argl, arg2, ...}

YRR AT LN T R B A . AR OR ek Bl i AR A AR F R T
A

f.applytlargl, arg2, ...)

Bl e M BE R E IR R R S5 e, Rk

f{argl, arg2, ...) = value
St g T 9 A
f.update(argl, arg2, ..., value)

DAL THEE R . fin.

val scores = new scala.collecticon.mutable.HashMap[String, Int]
scores ("Beb") = 100 // W Hscores.update ("Becb", 100)
val bobsScore = scores("Bob") // #ifscores.apply("Bob")

apply i LRI AR o, R X S A 2 X 3 Flnew, 254
i, BEFITA — FractionZ .

class Fraction{n: Int, d: Int} {
}

cbject Fraction {

def apply(n: Int, d: Int) = new Fraction(n, d)



11.8 1RENER m

B A T X apply ik, FAi1A] UL Fraction(3, 4)3Ats th—4~2r%, A
new Fraction(3, 4). iXWr b E4R/NLBE, {H24RA KBt FractionfEEMERT, XAHuk
W RTEA Y

val result = Fraction(3, 4) * Fraction(2, 5)

11.8 REEM

PB4 S 3k 2 — 5 A unapply 7 5 RO X4 . AR AT LAfBunapply 77 i 24 U R A X
% thapply 1T B89 R A4 . apply iR MESE, RSB ENERXSR . Munapply
FEEZ AR, RIS —8 F X S i S R 1 2o R AV E

# BB — 1 Y Fraction2 . apply 7 i AT QIEE H— N8, unapply 5
R B A TR, ARAT e i ORI B

var Fraction(a, b) = Fraction(3, 4) * Fraction(2, 5)
/7 afliosr BB iR L LE B R F A
s LA

case Fraction(a, b) => ... // afibfBlEEE S FHaH

(AR LR E NN AS IR 145, )
B, BAVCEAT ARSI, A tunapply /i & [ () £ —-Option, ERLF—
ATE4, BACE BN RE A —MES X, EABF, AT E—Option[(Int,
Int)].

object Fractien {
def unapply({input: Fraction) =
if (input.den == 0) None else Some((input.num, input.den})
}

RN T BaXFATRE, 207 iELES B 90m)5E [MINone, /R KILRC.

FERIBIH, applyFflunapply BRI . (HXHFARLFH. AT LT SR AS AT 0]
RAM P RIUER .

2EBIHEVE, MBE RABEL AT R P 4RI F AR R -
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val author = "Cay Horstmann"”

val Name (first, last) = author // ViHName.unapply (author)

Pt %1% Name, Hunapply i iR [El—/~Option[(String , String)]. ARILECRL,
iR (814 A0 FC A XS, 2 B9 BN R A S SR RIS R AR B . G
SRICAL S, W3R None,

object Name {
def unapply (input: String) = {
val pos = input.indexCf (" ")
if (pos == -1} None

else Some((input.substring(0, pos), input.substring(pos + 1))}

}

WRE. TEAAISE, BMFEEEEName2, Namexd REZEXIStringd RA—
IREEE,

15— REBIZEEE B 3 R Gapply Munapply ik (BRATHLESS 14T ARG ) o 2
Bk, BUERNIA:

case class Currency(value: Double, unit: String)
PR AT Lk BE#G 3E Currency SE 6 -

Currency (29.95, "EUR") // ##@McCurrency.apply
it 1] LM Currency X S $ BUH «

case Currency (amount, "USD") => println("$" + amount) // ¥ififiCurrency.unapply

11.9 HEANSYHLSHHRNZME

fEScalath, FFEA R AANITH, R unapply FEERBUAE, MERIX
i A —A~ B hR2E 8 i Option. fil40 :

object Number {

def unapply(input: String): Option[Int] =



11.10 unapplySeqFi&

try |
Some (Integer.parselnt (input.trim))
} catch {

case ex: NumberFormatException => None

]
FXANREES, MRAT LT 5 SR«
val Number{n) = "1729"

RIBCEE A AT DL SR I AT AR B AR R B R . XHERYTE, unapply 7 ik
RiE [ElBoolean, fiN:

object IsCompound f{
def unapply(input: String) = input.contains(" ")
}

PRA] LA RS A BRI i — AN, B4

author match |
case Name (first, last @ IsCompound()) => ...
// WFEAEEZER Peter van der LindentilREMITHICAD
case Name (first, last) => ...

}

11.10 unapplySeqF =4

ERFUEEKENEAFS], A5 AunapplySeqk i A ATH Tk, EiRE—
4~Option[Seq[A]], HHPARBRBAMEAIT, 2BV, NametRHAEAT L™ 47
BT AR -

object Name ({
def unapplySeqlinput: String): Option[Segq[Stringl] =
if (input.trim == ""} None else Some (input.trim.split ("\\s+"))
}

X, RERAEVCACHF BB E R AR T
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author match {

case Name (first, last) => ...
case Name (first, middle, last) => ...

case MName (first, "van", "der", last) => ...

1. ABEEHSELEHM, 3 +4 > 5F0 3 -> 4+ SRAMTHRIER?

2. Bigint2kA —A-pow ik, (HIA FREFFER . ScaladSFEMBITE BT ABA
PeF** ({&FortrandfRE ) BF ({&PascaliRE ) VNI BRAEFFIR?

3. SCHFractionZs, %+ - * ARfE, RS, BINKE15/-67ER-5/2, BREABCK
N, Xk

class Fraction(n: Int, d: Int) {
private val num: Int = if (d == 0) 1 else n * sign(d) / gcd(n, d):
private val den: Int = if (d == 0) 0 else d * sign(d) / ged(n, d);:
override def toString = num + "/" + den
def sign(a: Int) = if (a > 0) 1 else if (a < 0y -1 else 0O
def ged(a: Int, b: Int): Int = if (b == 0) abs({a) else gcd(b, a % b)

}

4. T/ MoneyH, MALEITTHESFE, R+ -BRIERFL R LEERIER—
i<, 215, Money(l, 75) + Money(0, 50) == Money(2, 25)Ri Atrue, VRRLI%
RIEHEHE FARERT D RftA?

S, RUURERH THEHTMLER . fln:

Table{) | "Java" | "Scala" || "Gosling" | "odersky™ || "JvM" | "JVM, .NET"

R
{table><tr><td>Java<!td)(td>SCa1a</td>{/tr)<tr>{td>Gosling...

6. BRHE—ASCHArE, HIRAFHRMXFAEIL.



9.

[
LS TS ASCIIArt BT 1) B4 1 25 2 OB . o A 24 RSB R mYBRAEAT
4. BEmLE KRl
PO AV
(" ') / Hello \
( = ) < Scala |

[ \ Coder /
( | S

5P —/ BigSequences, #4641 bithIF 5T fLIE—Longll ™, #fkapplyFl
updated/ERARBURIZ B FABAKHIbit

Lt MatrixE——R AT B AR — 2R, R/ MY
B, SuRmnfOsElE, SRR, “RAENIFRGER THE, B0 mat * 2.
BAASTE AT L iE 1 mat(row, col i3,

3 RichFileX$ R X unapplytfl, REBCCHHR . AT RE . 2HKR,
{4 /mome/cay/readme.txtf{] 415 F/home/cay, R Areadme, ¥R A At

10. *RichFileZ45E X — unapplySeq, RIFTA MEE . 2HIHUE, X T/home/

cay/readme.txt, YRRt =AHAREHFS]: home, cayffireadme.txt.
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12.1 fEREBRE—EE 1511
122 EHZEHE—E1527

* 123 HERESEHRE—F153T

124 2% (KR HEH—B1540

125 —HERMNEMRE—F 1551
» 12,6 Hfu—E6156T

12.7 SAME#H—EE157T)
12.8 fEA—EE158W
129 #EiHl#E—F1597

= 12.10 returnFAR—F 16170

Zr]—H16231



Chapter 1 2

ScalalB A T E X SR B M. ERFEAREREBER T, RPR “KFL
B7 AT MRAE AT R BOE T — RE e e . 5 MR AE AT A DI A3
BV R SABEA , ERBGREEIE S, R AT A sh e R
ekl S ABNET , EACEER YRS B el R G [ R ) e
SRR TR

AT B R ALAE

. fEScala RBUR “KEAR” , HAHT .

. WRETDIRIERE 4 BB, SEHE SR ENRE AR

- RESEOTUA HTEMEPITHT .

- FERATEAET RIS, RE ARSI,

. HIREEE FRR SRS B SR  RRERB S

o ARETLIGIERIE RS R, ENE BRI N R

121 {EREREE
feScalah, EEUR “LHAR” , BABT R RO LMEARTAPBRE: (a3
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import scala.math._
val num = 3.14

val fun = ceil _

XEACHE S numiZ 43,14, funit Hceil R,
ceil BREUR I_EWRE IR LIE X 8, MIARMIYSIC TATESH,

WA MBIR B, _$ceilh kB 7 R, #EScalad, REZEERIUS
%, T AR ERERIRE,

YAREREPLH 223X B AU T, HAES, numfZERI R Double. funfiZml g
#4(Double) => Double, HHLEi4, #Z IR EIDoublef ¥,

PREExT R B4 87 Pt .

- WHE.

« EIRE, FRAELRYP, KFEEASBEBAS R,

AT 2 Jey 8 P A7 BCEE fun v B R 8

fun{num} // 4.0

IEMRETE A, X B AR A R BOR AR E . ME—MXHIR, fun2—
FERHGTE, MAR—EEHRE.
LUT 2 Qb funfl s 45 75 — 1 eR 8

Array(3.14, 1.42, 2.0).map(fun} // Array(4.0, 2.0, 2.0)

map I I HEZ — RS, e AR P RFTAE, AR RS R AR,
AT, R 2E S HARESZ RES R k.

122 BEREH

fEScala?f, RATERZEH —PREML, ENRATELBIMTFoE—H. U
TE—1TEBE 2% R,
(x: Double} => 3 * ¥

R B E SRR,



YR 2SR T LUK XA BRI A R e
val triple = (x: Double) => 3 * x
BORERR AR il def—FF «
def triple{x: Double) = 3 * x
BEEABEARS M. R EEBA SR

array(3.14, 1.42, 2.0).map((x: Double) => 3 * x)
// Brray(9.42, 4.26, 6.0)

FEXE, ROVEFmankik: “HEIIURRLI” .

BER: WERER, tTUEEESKEELESUTMARBERES, 6
.

Array(3.14, 1.42, 2.0).map{ (x: Double) => 3 * x )
EEETERETEN C/BEAR) , EHNSELRE L.

Array{3.14, 1.42, 2.0) map { (x: Double) => 3 * x }

12.3 HERHSHHRE

ZeAA, Yk B SE T 5 — SRR B R R AT R R
il -

def valueAtOneQuarter(f: (Double) => Double) = £{0.25)

HE, XENSHA] L AR 4T 45 Double3f3& [E] Doubleff i ¥ valueAtOneQuarter
RO R B EUE0. 25 B AL
filgn .
valueAtOneQuarter (ceil _) // 1.0
valueAtOneQuarter (sqrt ) // 0.5 (E% 0.5 x 0.5 = 0.25)
valueAtOneQuarterfij 2S B R A+ 4087 TR RS R, BAERRR
E i :



m $£128 BHEMH

(BfER) => BREM

R ERREREDouble, Mif kA ELTEREELFELL (Double) => Double H
T. A, valueAtOneQuarterftj2$%y g .

{ (Double) => Double) => Double

i TvalueAtOneQuarterfE— M EZ MBS R R B, DL B BRRIE S o 2 3¢

( higher—order function ) .

T RB AT L) i B — AR, LT R — AR AR
def mulBy(factor: Double) = (x: Double} => factor * x

B, mulBy(3)iR [l K F(x: Double) => 3 * x, X4 M¥IERT— TR T 2 Wi
T . mulByHIELIFE T, BRI LAP tH AT LAAT fr 305 A R

val quintuple = mulBy(5)
guintuple (20) // 100

mulBy R — 127 A Double IS %L, R [El—2EI % (Double) => Double [
. Hit, EREER.

(Double) => {(Double} => Double)

124 S¥ (KR ) %R
BRR— B & R BL B2A 5 — N R kB, Scalas /RTT HEHE B A/RHEDT H 24
BEE. 20, RAFEHRBER:
valueAtOneQuarter ({x: Double) => 3 * x) // 0.75

H T valueAtOneQuarter i HIiE fR 24 A—4~257 %, (Double) => Double (1R %,
YRBT LA fR] B K, <

valueAtOneQuarter((x) => 3 * x)
YEREIN LR, X T RE 1S RE, IRAT LB S HSMER():

valueAtOneQuarter(x => 3 * x)



125 —EFHFAMEHER E

BAEE T . WRSEE>HMARI K, RATLA_BREE:

valueAtCneQuarter(3 * _)

MEFERE EF, RAWMEA T, HHEERROREAS . —MERERUIMSA
¥
WX B AES BRI E MBI TR
val fun = 3 * _ // &% TEHENTHIEH
val fun = 3 * (_: Double) // OK
val fun: (Double) => Double = 3 * _ // OK, BEARAIAH T cunfy2EE
LR R —NE R, A ERR T RO B RS E (RISFRAEA
KR AR

125 —EFANEHRE

FEHCRFLE N BB R, — DA R RS A Scalaf & FE P HI— LK FIKY
( HBRRBARK ) EZRBSBWITE,

REZ Mitmap ik T, XAH B —A BB AR AR TR IFR IS
BT R e g1, 02, -, 09ESHIT:

(1 to 9).map(0.1 * _}

B XEE—MEANRN. MBERENE—FIINE, BABIEN—
ME R FIIENF .

ERATAERITE— =M.
{1 to 9).map("*" * _).foreach(println _}
BRR

4
* %
* ok
LA R B

EE



F128¥ BHEH

EE RS

X B, RATEMR T foreach, EFfMmapfRIR, SR E M REBIH AR BEF{E,
foreach H R 1R] B LK BR AUV B B L ETE -

filter /5 240 4 BT A DL RO MAEE SR TR . ZBDRE, LAF B8 8| —4~ 3
TR A

(1 to 9).filter( % 2 ==10) // 2, 4, 6, B

WER, XA ERRE BB AR .
reduceLeft /7 {515 — = A&y B E——B — M E RN S8 B —3F B e N
MBI TE TE, WNERA . #lim.

{1 to 9).reduceleft(_* _)
AT

1 * 2o 3ok f i B hag 2 7k Bok 9
A, SRR

{oaa{(E *.2) *-3) ® o % B)

TRk RBHEEE L+, 81 TEEHIRE ISR
LT E—A LR PR MHET . Filin.

"Mary has a little lamb".split(" ").sortWith(_.length < _.length)

it — M0 K HEBAHIFAOBAL ;. Array("a”, "had", "Mary”, "lamb", "little").

126 HE

fEScalatf, AT LATEATATVE FRI N S L oR%: f0, KR ER T - eR¥Eih ik,
TECRBAR P, VRAT LAV ) BIA R VE I AT AR B, XU B RBAFAKRAT, HiF
TR, MREGBRBOAT AZE A B R AL T 7 3 A R

XEA—RE: 1233 FmulBy K%



def mulBy(factor: Double) = (x: Double) => factor * x
RN R

val triple = mulBy(3)
.Val half = mulBy{0.5)
println(triple(14) + ™ " + half(14)) // J§¥TED 42 7

WA MBS VEREH—TF
mulBy i & Y E F 2 8085 B factorift A3, ZAE B 7E(x: Double) => factor * xR
A RBUEA NS, ZEREBHTE Atriple, SRES¥UE & factor BT TH YR |
poad
« FET¥, mulByFR#IEM, XWfactordif > 70.5, %ERTE(x: Double) =>
factor * xR ¥ A BREUA NI TG |, 2 eREHAF Ahalf,
B—ME B R B A B 2 W factorit B .
XEE—A R BFRAA & (closure) o PR A RIS FIFCHD B AT T4k R iR AL B
SCH R
X BRBE PR R UK R REIN, LA —A L6072 & factor Ml — ML F
T sREuE A apply 1o
HAALTSEBFAREE ., ScalaffiiFaf SWRIRE KRBT LAV R AR RTER

B MRABRES PREANEMARS, NWEMHFASHEDEEBILAR
BN, FESIMAMIES, tbindavaScript. RubyFIPython&RsiFif . Javal
NS, EDERTRERISF, Java SRS IF MR LZRAAE,

12.7 SAME3#

feScalaty, BUARBEERS A REBEAEN, RELE—DRESHS
B, Javadb RIS (E0 BRTRXEE) |, JavalBiF REEMN HE LA A BRI
BOR . HOE N RAOE R SRR — NI O, RIEH AN —A S
BB A—AH .

AR REE, i 18 HA BN hS ik (single abstract method ) . TEJavaH 'E



m $128F BEWEH

B FR S AMERY .
2B, BRI E RS R ER S — s .

var counter = 0

val button = new JButton("Increment”)
button.addhctionlListener (new ActionListener {
override def actionPerformed(event: ActionEvent) ({
counter += 1
}
]
U ZRERRARES ! HR AR L R — s addActionListenerifiF T, BAX
¥

putton.addActionListener ( (event: ActionEvent) => counter += 1)

HTEAXAEE, REERE— B, RITEES2IFIRENHX L
o, RatRIEAREE L2 A AT, BTURAESME— 1k, FTEX MR
Beig S —A> ek 3t R — 4 ActionListenerf) SE 1 .

implicit def makeBction(action: (ActionEvent) => Unit) =
new ActionListener {
override def actionPerformed{event: ActionEvent) { action(event) }
}

55 B R A b 3 X A BR BOR W 9 AT AR D R ZE — R, AR VT LAAE BT A T
ActionListenerXit 5 (19 1 77 f& A{EA7 (ActionEvent) => UnitPR¥ T -

12.8 HWEHL

fTE AL (currying, LLiB#E4 % Haskell Brooks Curryf45 Fi4 ) 18 RHFFRE
A BB R B R R — A S R R . BT R BGR Bl — N DURAE
“ASENE RSB R

W7 RATEE— A RGIE, T RBEZmSE-

def muli{x: Int, y: Int) = x * ¥



LIF BEEEZ 28, A EZRNSHMRE:
def mulOneAtATime(x: Int) = (y: Int) => x * y

BEIFRERABIRA, RRERA:

mulCneAtATime (6) (7)

PR E, mulOneAtATime(6)A9%5 2 pREL (v: Int) => 6 * y. 1TI3X ]~ BRE LB
37, REAET42,
Scala 330 T {85 e X RE ] B AL R H .

def mulCnelAtATime (x: Int}(y: Int) = x * y

MR, £SBRE RSB, FARREES M ARAENRE. XET
A T E IR, [ERN7EScalath A RELFRA Mk, BRHE, MREZERAEARE
EA RS ok, DHREEE LA TRAHER{E R .

X A — ARG, corresponds Tk AT LA LB B ANF IR B AER A OX R4 T
HRE. fian.

val a = Array("Hello", "World")

val b = Array("hello", "world")

a.corresponds (b) (_.egqualsIgnoreCase(_))

T K3 equalsignoreCase( )& U — &l B S BB LEK, AT
PhrB(.)e HNSEARZEFEE Scaladoc, W47 FlcorrespondsHIZERIFS BT «

def corresponds[B] (that: Seg[B]) (p: (A, B} => Boolean): Boolean

TEIXH, that FEHIFIATHE s ¥p RN RO BIART BRI S8, EIHEwTAS o] LUor i
HBH E thatf92) , PR IHGER AT LA FRAME BRI A S8 fe A REL.

SABIEDL, thatR— A -StringKBIAFF], FEit, ATHERBINA KIZERLA (String,
String) => Boolean, A TXAMEE, ¥Rl LA _ equalsignoreCase( )fE A (a:
String, b: String) => a.equalslgnoreCase(b)i i E T .

129 #=HHR

fEScalarf, BATAT LUK — R IIEAAH RAH S B B R EIE A R 2EB1K



m $128 BHEH

B, WT REEL R H PAT BN

def runInThread{block: () => Unit) {

new Thread {
override def run() { block() }

}.start ()

:
BBRED IR A () => Unith) BB R . Ak, SRR B0, &

EH—BAIBAEMM() =>:
runInThread { () => println("Hi"); Thread.sleep(10000); println("Bye") |}

SRS () =, TRMER®RLAAFRE: ESEFEHRRRZRES
A g (), ERE=>.
def runInThread(block: => Unit) {
new Thread {
override def run() { block }

}.start ()
1

R, AR
runInThread { println("Hi"); Thread.sleep(10000); println("Bye") }

XF R, ScalafifF AW LIMEEN MR B LEBREHEESNXETH
M, WYL, AT ASEH—ANHRE 2 AR AwhileiBAARH A BRI =
# . BRIMLTUFEEE—T, X — 4 untiliFa, TEREEEwhile, RARSBEMS
FRue JiEF

def until (condition: => Boolean) (block: => Unit) {
if (!condition) {
bleock
until {econditicn) (block)

t
t

LT el Funtilft -



12.10 returnFiEzR m

var x = 10

until (x == 0) {
x == 1
println(x)

}

SORE B RSB MO — 5 L AREN ik £ AR S M—HRL (SR BRENA
) WBEARF, REEREAN, SHFARRLBORME, 3L, ERHuntll, ®
NAEEx == O REB B false, SZHIR, RAXRATS RPUYRBURK, i 12 PR K
POUMSBULRT .

(A — Funtil BB E Lo ERERMTEAN . REE SoibH i condition, RIG
Mblock 4Gz M HF— S8, MBRAM B, FARSERX T

until(x == 0, { ... 1)

FAREBBIRAETE T -

12.10 returnnFTiER

fEScalad, YRR TEEE Freturni® /i Bl R . BREICHIR EE RLR REBUIA O (E.
Kb, MR LB returndie —ABE 42 B 30 18] 40 A 33 A BB 4% BR LG 44 R
B X TFEGIMSULRA AN, 20Dk, WT REL:

def indexOf (str: String, ch: Char): Int = {

var 1 = 0

until (i == str.length) {
if (str{i) == ch) return i
i+=1

}

return -1

)

10X B, B4 EE { if (str(i) = ch) retumn ;i += 1} et Buntil, YreturnFikN
BHATE, AEEREA i HindexOFZ% | FR [8145 & HOME

R YR B A 4 ok B P [ i return 8935, MBS R E KA, 2R, L



m E128 SHEH

A HindexOfR U, FiEas BOAHEMT H & 25K [ Int.,
PRI AR A SC B — N TE 2 R return Z6 5 b 0 B S BR R, IR
until BEAEH , HBindexOfR Bk .

\ EE: IRREERATERREE, E-MryRBRPEFHRET, HF4

ERAERA SR,

445 PR ¥ivalues(fun: (Int) => Int, low: Int, high: Int), ZE%¥EH—ES, R
LE X BN 45 58 sR B A RIS . LA, values(x => x * x, -5, S)RIZT= Hi—
AHBAIEA (S, 25), (4,16), (-3,9), -+, (5,25)

ey FreduceLeftf 2I%4H i B KT R 2

FtoFireduceLeft BRI e i ¥, 1508 FRIEIAEGRI .

R — N CH R E AL — MRS, B < 1A9TSSL. JEAR Qe il foldLe o 4
XNEE,  (#£ScaladocH Zr R foldLeftfgifiBl . ‘& MireduceLeftfR IR, R AT
ATESGE—EXSEN S HEAERANN RS S, ) :
445 phi%argest(fun: (Int) => Int, inputs: Seq[Int]), #HIELEGAIFIPLER
BB, 2PEB, largest(x => 10 * x - x * x, 1 to 10)M iR [E125, ARG
VBRI,

EBCAT— 1~ eR %, AR BB A XN N . 28BIRL, largestAt(fun: (Int)
=> Int, inputs: Seq[Int])V %R ES5, AEMEFTFEAHEGEIE.

BRI -FIIERAS, .

val pairs = (1 to 10) zip (11 to 20)

BUERAB ZX XN F ISR R —on, S @R, BRAERE
-

pairs.map(_ + _)

PREL + HEZWAIEANSE, WAR(nt, Int)HE. 485 K% adjustToPair,



- K3

RSO — 27 K (Int, Int) => Intit REAERSEL FHIR (8] — 4 SF R |
AT DAL GHEAE 2 B 2. 26BIRBLAER : adjustToPair(_ * (6, T)RLTFE
42,

R I Fi XA R MG 1o mapit 3 A X HBAITTR Z M.

8. fE12.8%t, YRES T FA TR TR 4 Mcorresponds Tk i — A3
FEEeEA, SFE SR AT R B B T A TR I KRB 5
SE MR BBURARXT I

9. {diFi#T H Ak Sc Fcorresponds. #RJE 2K AT —A>4k RUAUERARTA o YRiB F)
THARE?

10. SZH—unlessiEfisig, TR, ERAFRIRN. B-NSHE
R RAEANSED? REER B {153
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13.1 FERMESFFFR—F 166
132 A[AEMIAAZEES—167TR

» 133 F¥l—5E168T1
= 134 FIFT—2E16911

13.5 ARSI F—EE1700
13.6 £—%1710

= 13.7 ATFEINsSRERITENRIERF—F173H
« 138 WHAFE—FEI7SH

13.9 #R¥ B EE—F17TH

» 13.10 fLfE. IrEMEHE EB—FE1787)
» 13.11 RrEEEE—3F 1811
= 1312 HREF—183]

13.13 i EB——5518471
13.14 A —58185]

» 13.15 HlavafE SR HBE—S818611
= 13.16 KETLES—FI188M
= 13.17 HITEES—5188]

3 ——5 19071



Chapter

fEAES, RENEESRAHE N AESIScalafERFE, BT RZATC S8
FIWBA TS S, RELBIHMAANESLE, FREFETUBNARES
b, ZEHEERRNABEN.
A BB AL
- FTEEAHY B A lterablefF /i .
- BEF=KIE, SRAFH. ERBG,
« MFILRHALEAEZ, Scala#fF 4L T Al M AT AL HIRRA
+ ScalaBIRELRSH, BAaE—L—E, HPRERHRESXE—1%.
« BERITRBRTFHES
« FLinkedHashSetskAR B I AT, & FiSortedSet ARIF #ATE
- PRTERNBEEERFENESS; M +AaTSREERMBFES; +ERA
EABREAE—R; -M-BERTE.
« IterablefISeqif A+ MR TH WIRIEN I k. HEREIUKBBAIRI Z AT,
SBRBXWHEREWERNTEE.,
- . B MREERERRA R, Rk RBEEREN A E A TG
=, 155



$13E WA

13.1 FERNESHER
B 13-1 877 T H i ScalafE & 4k R E R EE IR

«trait»
Iterable
| |
«trait» «traite whrait»

Seq Set Map
«trait» «trait» «trait»
IndexedSeq SortedSet SortedMap
TR Eie S ] AT

E13-1 Scala®ESHEELTHXEITR
Tterable3& iy B AR L AE A RIS A1 8 A+ BT A JC & A9 Tterator IR 5 -

val coll = ... // HFfIterable
val iter = coll.iterator

while (iter.hasNext)

#f iter.next () HATEABRME
R EAERAN TR, Ak, KEEAZESD, EWEAENERERN

k.
SeqR— A BB UWFHERNFY], HunBHRIIR, IndexedSeq f i {1l 1 8

R F AR AT TR . 2601k UL, ArayBuffer2d7 M, HERAR.
et 4 WA 4G WFHI{E, 7ESortedSetr, TLF LAFERHERLFF BB #7119 o
Map2—4 (¢, {5) Xi{&. SortedMap¥k FE @ A HEFF TR P ALK, EEER

S NP4,
XA R R F N Tava RARMRL, [FIBSA — SRR A Bt -

1. BustsRE TR — AR ER AR — R ERL R
2. IndexedSeq R R MMAER, BARFIRMBRR, DUETXD-

AR 7EJavath, ArrayListFiLinkedListSKBUE—ListiO, EEHESHMT
Tk 4% EREYLIS AR MRS+ ER, fim, E— N EHFHFTITET



13.2 AENAAIERS

BHHFE, XEEVNJavaESERP— N EBIENEITRE, ERAMAE
O T RandomAccessiX MRICHE O 3 & X MR o

G ScalatE S4B KEA — N A apply i A9FEAERTR, X apply B i:m] LU
FHEIZEAPRELE., Blin.
Iterable (OxFF, O0xFF00, OxFF0000)

Set {Color.RED, Color.GREEN, Color.BLUE)

Map (Color.RED -> OxFFQ0000, Color.GREEN -> OxFF00, Color.BLUE -> OxFF)
SortedSet ("Hello", "World")

BAFRBOTIE “GE— IR .

132 AIEMAAZTES

ScalalFlIET SLIF AT AE AR AT A . ARIENES AABUE, BHRTLI%ES
witEHE|H, EERE—SEBON AT Y PHRKEB, 2#65k0, Bfscala.
collection.mutable.Map, 17 scala.collection.immutable.Map. {1 —3LA pEEIER
scala.collection.Map ( 48R T, X MBERBA & ALFTSUERRE ) .

BAE. MRIEBE—iESscala.collection.immutable.Mapfys| AR, {RMIEZ
ABEBBUX RS, WRIRERR—scala.collection.Map, MAKRTEERE
e, EIALFE.

Scalaft e FIARAIAE4E 4, scala.collectionfd FAUFEA TR = H AR AT MBS . %
{334, scala.collection.Map("Hello" -> 42)J&—/~ AN ] ZE B

Riktnt, S8 A Mscalatd FPredefit £ B A 45 Al AN W] 2548 R 9 25 U 51| 42 List |
SetfiMap, 2|31}, Predef.Mapfilscala.collection.immutable.Map;Z— B,

m R ERUTEG:
import scala.collection.mutable

Rt T L BMapB IR a E HI ST, Amutable.MapfBEI ] FAIBR ST

167

< 157



H13E #A&

S ATBA HALT AR A AR S, RATAESAE, nfl BRI AR TAER?
EERRRET, RATUETENRSCIENES . ORI, MFRoumbersE—PA
AR, A

numbers + 9

R — /ML T numbersFIOMIHTE . IRITEFEE S, MRS BIM RIS EERT
Flo XPEBIAHE Pl B4R, 26U UE, FATATLITE IR P ETA HBld 1y
RLHBF R -
def digits(n: Int): Set[Int] =
if (n < 0) digits(-n)

else if (n < 10) Set(n)
else digits(n / 10) + (n % 10)

EAF BN S PN FHEI R, 8%, Bm#EAS—IEF. Ad, Fm
REABFHALSUETA M, TR H— R,

13.3 F3l
FE13-28R T BREE AR AT,
wtraits
Seq
i | i ] i i
|D‘;um“;q | List l Strean Stack Queue
Vector Range

E13-2 Fa xS

VectorEArrayBufferf R A AERRAS . — AN FARMIFES, STRPRERIBELUI . 7]
BREUMESEHNIERZIN, BN ETUAEREERNFHA. X F—1A1007
ATEEWERTIS, RONBFELEWA (FER10°=2"°, M10°=32% ) . viEXH
— AT E R EATE AT, MR, FEMBRIETRTEES00 0008k,



Range#m — MEBUTHI, Hi00,1,2,3,4,5,6,7,8,98010,20,30, AT, RangeXiF
W ARTERE A (T SRR . G A AE . RPT LA toFluntil )y ¥ kA9 E RangeXf
%, MEEIFPNBIIFE,

RIVGLE 34T NEFIR, REEB.BFHNSH.

BARTAERFSSLE13-3,

«traite
Seq
airait» Priori 5 Doubl

| IndexedSeq Sad Ques eve” Y Linkedtist B\ oolea See

ArrayBuffer

E13-3 TEFS

ROVESEITPNETHAE ., Tk, I, RAEATIFERI MR BERLS
H, FIRCBUASEEE, MRIRBEXLLEM T, Scalali SRR LALRESIES

Kk, SEFRAA LR, EAIRIRE ava, CHalBERLSHIRER T n] RE SR E! 10 5E
FAK—HE. RIPHAEBATRENR,

13.4 Fg

fEScalath, FIERBEARNI (BI%#) , BAR—headTEN E—tail, Titail X
BN, HInF X1k

val digits = List (4, 2)

digits.head {24, Midigits.taili2List(2). F#E—3, digits.tail.head22, Tdigits.tail.
tail 2Nil,
PRI R IS R A — 1 FTRFIR . Bilin.

g :: List(4, 2)

HRList(O, 4, 2) VRULAT LRSI R E



9 i1 4§ :: 2 :i: Hil
EERAS SN, Bl BRER, FIRBMA R HE,
9 :: (4 :: (2 :: Nil))

fEJavasiC++, FRAVAEAARNE A BER, TEScalaFRUL AT LUXAEAR, (HAEAT%
AEE AR, B, T RECTHE BRI EER T A TR ZA:

def sum(lst: List[Int]): Int =
if (lst == Nil} 0 else lst.head + sum{lst.tail)

A, MRRER, AR aT LU ITAL .

def sum({lst: List([Int]}: Int = lst match{

case Nil => 0

case h :: t => h + sum(t) // h#Elst.headifitfElst.tail
}

TR MR A BERF, ERPIR " kSRR

B BAZFIABLER, RENFIRORHES LR FI%,

Ak, TEVRM TRIHAEHET B AT 2 AT, feB B ScalaifE. EELAsumbEL T
List(9, 4, 2).sum // HH15
135 AEIIFR

A[ A fLinkedListFI A Al 28 Y ListhEfbl, HAGLRAT LAE i X elem | R {E RSO
3K, Xfnexts | RBMERBHOLER.

| FE. RIFEFESheadFltai R {E,

BReYl, WTFIEFRRIETA T EERUOREF -

val 1st = scala.collection.mutable.LinkedList (1, -2, 7, -9}
var cur = lst

while (cur != Nil)} |



if (cur.elem < 0) cur.elem = 0
cur = cur,next

}
T AR EBRER TR P

var cur = 1lst

while (cur != Nil && cur.next != Nil) {
cur.next = cur.next.next
cur = cur.next

}
7EXH, AvEcurfiRFMGREIEE, HLFR EEMAEA R LinkedList,
B LinkedList4h, Scalaif#2fit T —/DoubleLinkedList, XH|&EZ#H— prev
1.

> 8. NEFEERIRPOENTAEHSIRPORE—IT R, RITES
Sl next3| BiE NI, TIRLZE TR HLinkedList.empty, R EE TR, K
RIRERFIZ B RN SRR SR,

136 %
ERATETRIEA. LRECATRMARALCR. B0

Set(2, 0, 1) + 1

FSet(2, 0, 1)E—HH

HMIERAR, EHAEETEBAKINTE. REHRET, ERLEH KL,
H T Z A {EhashCode 7 BE AU METAL . (Scalaffilava—FE, B IR A AhashCodes
. )

Bk, WRREE

set(1, 2, 3, 4, 5, 6)
TCE IR BIUITF N

516234



PRATRE S R AN 2EFRIFTENIF . ERHRE, MREAFENE
B TCR EHHIINE, RATULRE S NEERBTR, ERAEPERTEEL
TERHBIN R RITF S,

4 XobA AT LUE TR BIRA I . B4 — M EFORERIXN B, Bl

val weekdays = scala.collection.mutable.LinkedHashSet ("Mo", "Tu", "We", "Th", "Fr")
QSRR AR B IR E HE R AT R [ B A CEE, FREdEAe .

scala.collection.immutable.SortedSet (1, 2, 3, 4, 5, &)

B RS T RSB

Q) G Scala 29RETEMEAFE, NRGBEXH—NEIREN, T

Jjava.util.TreeSet,

PR BURLEMALI, LI HFRA A, IR IX LN FEFHRENK
RE, BRFATENEVARRENIREAR. URFEZEEXERNR, O
ST IR HBE www.cs.williams.edu/javastructuresMelcome.html,

124 (bit set) REH—FMELH, U—NFAFFIHNTAFRIERBE, MR%ES
Ai, WEANFRREL XRMERBMBELR, RBEHEATRAREHE K. Scalafflt
T AR FR AT A BitSetk o

contains /I A E RN EE R R T HENEH. subsetODT AR AR MRS FHPTAIT
EREBHER —TRET

val digits = Set (1, 7, 2, 9)
digits contains 0 // false

Set (1, 2) subsetOf digits // true

union, intersectFdiffly ¥ HATIE ¥ HIRERAE. WRIRBE, HRETLLEENSM
|, &F&~, {RUATLIKECS (union) B ++, WER (diff) 5H--. 2200k, W
REAVEWTHILE:

val primes = Set(2, 3, 5, 7)



13.7 BFHEmMESERTENRIER

M| digits union primes% FSet(1, 2, 3, 5, 7, 9), digits & primes?&TSet(2, 7), TMdigits --
primesS& T Set(1, 9).

13.7 RAFHEMBERTRBREN

F13-1BR T HE R A 2RE LA TR NS ZBRITR MERAER . 162
F#13-1 ATFEMABBRTENREH
BRIER it =i
coll :+ elem Helem BB NE R LI Scol ZERARRIE  Seq
elem +: coll &
coll + elem I T B ETE N Scol AR HES Set, Map
coll +(el, 2, ...)
coll - elem B E TR AR S col ZERIAH F M E A Set. Map. ArrayBuffer
coll - (el, €2, ..)
coll ++ coll2 ool MR ES, A8 THIMESHITE Iterable
coll2 ++: coll
coll -- coll2 BT eol2hTEMN Scol ZERMEMES (A Set. Map, ArrayBuffer
dif SRAL TS, )
elem :: Ist AR T TEESETI RN, F+LLE List
Ist2 ::: Ist ++ 4E R
list ::: list2 ZETF list ++: list2 List
set | set2 e, TEMFAIENES. |FRT ++, &%F  Set
set & set2 [T -
set &~ set2
coll +=elem M F NSRS BT E R K coll AR A

coll +=(el, 2, ...)
coll ++= coll2

coll = elem

coll = (el, e2, ...)

coll --=coll2

elem +=: coll it [ RTR NS TR SR A B ol ArrayBuffer

coll2 ++=: coll

— s, CATPRTERNEREERFOES, R TR mEs
SR KIF IR A T LB R




#£13E &8

Vector{l, 2, 3) :+ 5 // Fivector(l, 2, 3, 5)
1 +: Vector(l, 2, 3) // F=iivector(l, 1, 2, 3)
EE, MM SRR, RASAN, BRAEWSRETHTE.
XUREF R E S (MEESRBRRF ) , FeBRFENESR.
T o 2 A A +=BE S A T e MERET, flin:

val numbers = ArrayBuffer({l, 2, 3)
numbers += 5 // #5&EMBInumbers

S FATAES, VRl LifEvar B@ F+=a+=, BRXHE:

var numbers = Set(l, 2, 3)
numbers += 5 // ¥numbersi A EHEnumbers + 5

var numberVector = Vector(l, 2, 3)

numberVector :+= 5 // TERXERITREM+=, BARBEA+RIET.
ERERITR, EA-BRIER

set(l, 2, 3) - 2 // ¥r=thser(1, 3)
PRAT LA+ — R I 240K

coll ++ coll2

e — A HeollZEEIAHIE , HALE T collflicol2P A TTEMNES . K, -HIER
B—IKBEREZ I ILE.

R WRAAR, ScalalRft 7% B TARNMMBRITERNRES. UTE T
LA
1. @5 (:+) SEsr (+:) BINTERFFIEF,

LN (+) TRBEEBRFNEE P,

. B-BBITE.

. B+ B AR MANBERIT R,

MTHIFT, KEERF:,

. BERER =, ++=, —=H——,

. WTEES, BEER+H. &

. BRET A+, +=Fl++=1

00~ O R WM




13.8 ERAAZ*

B WFFIR, RTMAHTIAR KR SHMESHREN—BE, BE—

AMaISN. BIILE (case hit) RA+HBRES,

13.8 ERAAE

Fe13-245 1 T TterableFf R T 2 4 00MENE , L ohfe S HEA .
$=13-2 lterablefFFAMEE 7%

Tk

ik

head., last, headOption, lastOption

iR M —A-elii /5 — 10K ; 8, LlOption
i& 1]

tail , init

iR [PIRR A — A B E - - LR AR EE S

length. isEmpty

RIS S, HKENFHR Etrue

map(f). foreach(f). flatMap(f). collect(pf)

H B HEI A TR ZW13.9%

reduceLeft(op). reduceRight(op), foldLeft(init)
(op). foldRight(init)(op)

LA SE T K — ST RAERL B BT A R s 210
13.10°1

reduce(op). fold(init)(op). aggregate(init)(op,
combineOp)

PAARSSSE WA —CiRER B BTA LR &
W37

sum, product, max, min

IR [E e IR AN (AR R TR IR LA g R
i NumericE i )7 2, AHESE/NME
( RTHE R TC ZSA AT L 40 i Ordered £5 5 )

count(pred)., forall(pred), exists(pred)

iR [5G A AT #A A TG TR oR R
R EHE Fltrue; 2#, B0 —-PILEWE
HiHE Bl true

filter(pred). filterNot(pred). partition(pred)

3R B i A R R SR Fak ST R FTA AR
MTLE; E, APATEARRN

takeWhile(pred), dropWhile(pred). span(pred)

iR [0 37 L AT HE Rk A — o R (HELE B
—AARWEMTE ) A HbTE; ®E,
12X P £ TG 2R LA X 1

take(n). drop(n), splitAt(n)

RESknNICE; A HMOTE; 5E, XM
T LAY X

takeRight(n). dropRight(n)

BRRGBNTER; &#H, PrAHbTR

175
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H13E %4

(&%)
Fik ik
slice(from, to) 18 [B1 437 F M from FF 4 Bl to 4 o 130/~ [X 8] P9 44 i

AILE

zip(coll2), zipAll(coll2, fill, fill2). zipWithIndex

BB B AR AT E RS — M ES R TR E A
A ; Z13.0175

grouped(n). sliding(n)

iR [ B ) FHEE A groupedf= T
#5280 until nB97CEK, SRERTFHEHn until 2 * n
MYTCE, HWRI2EHE; sliding™ H F4:40 until n
BILE, RERETHHM untiln + 1T, &
A HE

mkString(before, between, after). addString(sb,
before, between, after)

M — AT TEAR NS, WAEF
FRAMNEMBE S TEZM., BHTEZ
&, UREFE—1IKEZE. B4 TEE%Z
FRFERIBINBIFA SRS (string builder ) 24
i

tolterable, toSeq. tolndexedSeq. toArray,
toList. toStream. toSet. toMap

HIREFe s ERTRIRS

copyToArray(arr), copyToArray(arr, start,
length) . copyToBuffer(buf)

U RS D BB s g vh Y o

Seq*§ /i £ Iterable¥ i A KA ESMARIN T —L80rik . R13-3BR T IREEMNIL

s

o

+13-3 Se¥EMNEE T

ik

Hik

contains(elem). containsSlice(seq).
startsWith(seq) . endsWith(seq)

iR [Altrue, WRZFS). BEHETE; GF
LEITFI; DSEERFIIITG; &, USAER
ELECE

indexOf{elem), lastindexOf(elem),
indexOfSlice(seq). lastindexOfSlice(seq)

iR [0 25 5 70 B S AR 24T 5 o i iR
YA T i

indexWhere(pred) B [B1 I pred A B 1~ D0 E B T AR
prefixLength(pred). segmentLength(pred, n) IR (A1 pred iV K TR IF IRV E, MYSRET
FEHE T broalin G A4k

padTo(n, fill)

R [FRYETFEFI A — DL, AR A EE B
i, HEFFIHEE LR




13.9 HHEYMHFEES

(&%)

ik T4

intersect(seq) . diff(seq) B “EEES” WE, RFVZEME
5o Bk, WRafl A AN MbEE M,
Mla intersect bELEFEAN1 (B/NOAR-HEC) |
Tiia diff bEE =11 (EfiZEMES)

reverse Y RRFFI Y R (8]

sorted ., sortWith(less). sortBy(f) FATTEASHRAN . —ToEHless, sEW
A TR WS I — M S8 YT A 2K B A (E Y
RS, MY RFSIHATHET I B

permutations, combinations(n) iR 8 — i B A HER) sk A (K BEAnE)
) Bk fRas

WER: EEXEFEMAKEREEES, ENER—5REGXEBRNH
£, XEREMUE FEERmAER" R,

13.9 BEBMHIES
VKT e AR XA 4 o B T A TR TR B, map )ty i AT LKA R BN A BN &
P LRI AR S . BRI, AE— N FRRHTIE.
val names = List ("Peter"™, "Paul", "Mary")
Al LA T AR KE W FRF BRI
names.map (_.toUpperCase) // List ("PETER", "PRUL", "MARY")
XRF E AR T2

for (n <- names) yield n.toUpperCase

4058 B O Y — AR T A R BN A0TSR T AR AR B T I (H HR A —
&, nEAXAER, WAflatMap, HIAE AT K%L

def ulcase (s: String) = Vector(s.tcUpperCase(), s.toLowerCase ())

Mijnames.map(ulcase) 53!

177

<167



178

EI3E £8&

List (Vector ("PETER", "peter"), Vector("PAUL", "paul"), Vector ("MARY", "mary"))
Tinames.flatMap(ulcase)f5 %!

List ("PETER", "peter"™, "PAUL", "paul", "MARY", "mary")

B’R: WRRERatMapIE AR EOptionfI Rk HIE, RLRENESHEE
ERENEY, siR2RE0RESomev),

collect i 48 & 4% ( partial function ) —— AR A X TG nl GEAYEE A(ELHEFT
SE SR RREL. B E TR SN R BRI S . BN

"-3+4".collect { case "+' => 1; case '-' => -1 1} // Vector(-1, 1)

e, WRARAF BRSNS on & U T e A RIE R A 20 sR 38U A7,
HE 4 7] LA i foreach

names . foreach (println)

13.10 # &, HEHNEHRE

map i i — TR B A BIE A TA TE . RITEX — W ENMAN R EA=
ARBORHGESPMILE. ElcreduceLefti(op) X FE VA op kR HIBICE, B
X FE -

op
PR
op coll (3)
VAN
op coll(2)
/N
coll(0) coll(l)

List(l, 7, 2, 9).reduceLeft(_ - )



13.10 L. BN

K2l

B
((L -7y =2y =-9=1-7-2-29=-17
reduceRight L RIREREE, RR e MWESHERITE. Bilin.
List (1, 7, 2, 9).reduceRight(_ - _)
53]
1-(7-{2-9)=1-7+2-9=-13

LIARE TS S TR PG TEIF G tiRA H. Xeoll.foldLeft(init)(op)H
HRs SR

op
/N
op coll (2)
/N
op coll(l)
/N
init coll(0)

ilan .
List(1l, 7, 2, 9).foldLeft(0)(_ - _)
#iea

0-1-7-2-9=-19

179



B MBRENREFREAINSAEXH "FEWN" 28, XH#Scalagike
BHIEEN KB R BIRETFAIRE E X, 2638, #EListd, 7, 2,
9).foldLeft("(_ + ¥, MBERE— 2R, ALBREFLER—ERE
SA(String, Int) => StringfI&E,

YR TT LA/ B E AR B foldLefti A, SEAGURE .
(0 /: List(1, 7, 2, 9}}{_ = )

I HRAERF A T R AR LRI AR 2 — BRI T

W X/ARENTE, MREREFE—TRIET, IR, BTRETUESS
B, ERE-TRETNT*.

Scala[FlRE LR L T foldRightal:\i A8k, &

op
/N
coll(n-3) op
4
coll {n-2) op
/A
coll (n-1) init

XHoRGIE FEHAEMBRAER. coll.reduceLeft( + )Ei#E coll.foldLeft(0)(_ + )28 -
S MESRITE TR Z M, VR AT LGE 38 Fcoll sum B E#45 BlIX PSR

FBARHMER L/E RN, Xt RERSIAMNT . BERIMTEETER
NFRHRPEEHINE R, FRZ—-RURGNEE, REEH A TTEBRS,

val freq = scala.collection.mutable.Map[Char, Int](}
for {c <- "Mississippi") freg(c) = fregq.getOrElse(c, 0) + 1
// BfEfregMap('i' -> 4, 'M' -> 1, 's' =>4, 'p' -> 2)

DTFRS—FELEFN. £5—%, HRERSMFBINTFEEGE—E, ™
H— RSB . XARESTR:



13.11 hIgEsRiE m

op
/A
op 's'
P
op 'i!
PR

empty map 'M'
@%ﬁﬁ%?&ﬁﬁﬁ%#%%ﬁﬁﬁ%%%,Eﬁﬁi%ﬁ?ﬂnﬁﬁﬂﬁ
GiJE HOBRE . XMET SUBHE N T — A op I, BUR AR A TR
Gf. AR
(Map[Char, Int} ()} /: "Mississippi") ({

(m, ¢} =>m + (c -> (m.getOrElse(c, 0) + 1))

)
B R — R EBRS . RIVES—SETR M — BRI .

% BER: (TEwhileBRIRBT BB RER, WE—MEEXRPREFRNATE
RO ROBIEEM, ABEX—1RE, IARKFH—D. AR
ﬁﬁﬁﬁ%ﬂﬁ%.@%ﬁ%%ﬁ%ﬁﬁﬂ&ﬁﬂuﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁm
'_‘ﬁ::go

ﬁﬁ,mﬂﬂ%MmM@ﬁ%ﬁﬁ&ﬁﬂ%ﬁW%%E*@o%ﬁﬁ%%ﬂﬁﬁ
AHrpEZRMES. Bl

(1 to 10).scanLeft (0)(_ + _)

7 BT R R AR A0 AN

Vector (0, 1, 3, 6, 10, 15, 21, 28, 36, 45, 55)

13.11 HIsER(F
Hi— 45 80 2 A BRI BI R — A & P B ST . BT, (RIS
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(71>

&, MRS X R TE RS A . 2BDRBL, BUERA —A 7 g i 51
%, VABARRE %R -

val prices = List({5.0, 20.0, 9.95)
val guantities = List (10, 2, 1)

zip i HE LR E N 1A & — 3B g1 . .
prices zip guantities
#1535 —4 List[(Double, Int)]:
List[(Double, Int)] = List((5.0, 10), (20.0, 2), (9.95, 1))

XAEZ BT A “higk (zip) ", BB E KPR KRG —EER B
EEHEE—R,
XXt B XHB L R BRI A S T -

(prices zip quantities) map { p=>p. 1 * p. 2}
BRI E T RIS

List (50.0, 40.0, 9.95)
AR S BER

((prices zip quantitles) map { p => p._1 * p._2 }) sum

MR- ESH—1E, B8RP RAMBEEMRENIITESRTESRE
. B,

List (5.0, 20.0, 5.95) zip List ({10, 2}
133
List{(5.0, 10}, (20.0, 2))
zipAIJT L RTE B B 5 R A a6 -
List (5.0, 20.0, 9.95).zipall (List (10, 2), 0.0, 1)
#1535

List((5.0, 10}, (20.0, 2}, (9.95, 1))



13.12 &R m

zipWithIndex 7 23R I B AGFIZE, H A& XHEH 8 AR R ITE
Thz. Bilan:

"Scala".zipWithIndex
K3
Vector (('S', 0y, ('c', 1), t(r'a', 2), ('1', 3), ('a', 4))
XAEHHE E A SRR MR TCR A T AR RA . il
"Scala".zipWithIndex.max

FARRNCT, 3)o RAABKHIIHIER T4

“Scala”.zipWithIndex.max. 2

13.12 ERH

Y] L) Fliterator /7 5 MBE A 4K48 — ik Ra% . AP A BAE Javask CH+ AR FE

Wi, FOGEATEE AR, ol LB 25 5 S B MR T ds R4S R
Kit, MFE R EhEBERATHMES TS, SRMRREAT. ZE P

%, Source.fromFilef H—E{UA%, PR R AN SR N A7 AT REFE AR AR R

AL . Tterable P A —SE 7 AT LU= IR XAR ke tingroupedsisliding
A TS, HRETT LA FinextflhasNext 7 iR i & HICER 1o

while ({(iter.hasNext)
s iter.next () HATEFRINE

OSRARERE, VRt T LU forf3n .

for (elem <- iter)

*t elem ATEARAF
FRWRER AR LR E S EIRGHARRE, FEMZ FEE A REFHEAER 1o
Tteratord & S T —2e 44 Jr gl R st AR Jr vk . RAKTIT & 13.87Hh
5 4 {19 i A5 Trerablef# 773 , Fithead . headOption, last, lastOption, fail . init, takeRight
FidropRightsh, #B32H, VA T i Wmap, filter, count, sum$t F Rlength k& ,
R TR AR, AL ERY. i % F A B, i findsk



m £13% &4

take, HEBUTFORITEXCBIBCEZE.
TR SR ARARGIBE, W] L% dtoArray . tolterable. toSeq. toSetsk
toMap R AH R B RS T B — - Fi R .

13.13 i#mE

FER—7, RERTERFMEN TRAMS E—1 B WBER&. RRAER
BRAEBOTR ., WRRATREEZTER, WAL HIHARKTRORS .

R, EAMEREAETEN . B nexti A A S BEASE AR, &
(stream ) RELER—NARATZERERGE . WE—EHEBITHEHARTES R —A
BRI, RAYNKRTERNEA SR,

PUF B— e A gyl

def numsFrom(n: BiglInt}: Stream[BigInt] = n #:: numsFrom(n + 1)

#RAERF IR R B R, R B R E— .
E RGN

val tenOrMore = numsFrom(10)
B, fRAGEIHE—DRERR
~ Stream(10, ?)
AR R, HEMEARBCREN. mEREH
tenOrMore.tail.tail.tail
R AR 22
Stream(13, ?)
WEY ISR IRA TR . BN .
val squares = numsFrom(1l).map(x => x * x)

B

Stream(l, 7?7)



13.14 #LE

35 8 Fl squares. tail DR 3@ HI X T — e & R1H.
IMEARAEERISAAZE, WAl LLEFtake, SR/5Fiforce, BORFSRGIXTATA ERIE .
B

squares.take(5) .force

7= H Stream(1, 4, 9, 16, 25).
WMHRT, RASABERA

squares.force // H!

AN =i — AN e g5 B BT R #EFTR1E, 51 & OutOfMemoryError,
YRAT LA AR 28k — . 26K, Source.getLines )y & [Bl—Tterator{String] o
A AN AR, X FE—1TIR LAV —R. T EFFd T, RVFRERI
e
val words = Source.fromFile("/usr/share/dict/words").getlines.toStream
words // Stream(a, ?)

words (5) // Rachen
words // Stream(A, A's, ACL, AOL's, BRachen, ?)

13.14 #LE

ER—, REET R ERBIATE, (USSR EN AR . ARATLI I
{8 7 Filview 7 i A BN BIIRCR . O iET H— O B B R BB TSR &
filtm .

val powers = (0 until 1000) .view.map (pow (10, _))

A RERENES, (FRI, XBES—NTRBRPORME. ) AR
AR

powers {100)

pow(10, 100)#it5 , (EHAMMKFIFRABI. AR, X EHAREAAE
. QSRR Flpowers(100), pow(10, 100y BEFTHITH

it —HE . Fiforce i BT AR IR 38 R AR . K8 B 5 L4 A A R S BB 3
£45,

174



F13E KE

AR A X FALEEARFP R LA 2 R T B KR S R IR A by, BhE
WA TR KA A R, BT RAR B
(0 te 1000).map(pow(l0, _)).map(l / )
0

(0 to 1000).view.map(pow (10, _)).map(l / _).force

BI— ST 108 T RS, RGP MBI EBER. m)E—4"
B RAEHE TP mapBfERIIRE . 2ORIESERERTIATIG, W TFEITTR, KPR
YES I AT, ATEBIMUERIES .

PWH: AT, ERFEE, BN TEEMIEA (0 to 1000).map(x =>
pow(10, —x)o Aid, WRESERFEP S NIRRT HOIE, RIS
IR T ARSI EREEE,

13.15 HlavaE S HIRE

HEHE, TR E M HIavaE S, REF S &ScalaE 4 FARS F & a4k
M., Rk, TRESBEMEE —4ScalaEf, REEELSTavafliG,
JavaConversions&f & 421t 7 F F7EScalaflllavate &2 |83k [ 5L A9 —2H s,

4 BArE B s E — BB A R ¥ . N

import scala.collection.JavaConversions._

val props: scala.collection.mutable.Map[String, String] = System.getProperties()

R AR O AR Z R R R a5 A RS, Re| ATZEMRIT, fign.

import scala.collection.JavaConversions.propertiesAsScalaMap

F13-4J87R T MScalaF|JavatE & 1056,

F13-5087% T Rt K MJavaFScalati & 554

VBB 3 S e A LA RS, LR AT A A B AR L D ) IR A (. 250k
Vi, AR

val props: scala.collection.mutable.Map[String, String] = System.getProperties()



13.15 HJava®E£&HERE

AR 2 propsiie— e as, HINERHRMIRZ Mlavatt R . SRR -

props ("com.horstmann.scala") = "impatient"

AR 24512 2545 1 ES )22 Properties X 42 9 put("com. horstmann.scala", "impatient").,

13-4 MScalafE&E|Javak & aiEin

RS R AL Mscala.collection s & Fljava.utild g 28
asJavaCollection Iterable Collection
asJavalterable Iterable Iterable
asJavalterator Iterator Iterator
aslavaEnumeration Iterator Enumeration
seqAsJavaList Seq List
mutableSeqAsJaval.ist mutable.Seq List
bufferAsJavaList mutable.Buffer List
setAsJavaSet Set Set
mutableSetAsJavaSet mutable.Set Set
mapAsJavaMap Map Map
mutableMapAsJavaMap mutable.Map Map
aslavaDictionary Map Dictionary

asJavaConcurrentMap mutable.ConcurrentMap concurrent.ConcurrentMap
#13-5 MJavatk&E|ScalafE SRR

[SERWEEE Mjava.utilsh g2 8 Fscala.collectionsh fy ZEBY

collectionAsScalalterable Collection Iterable

iterableAsScalalterable Iterable Iterable

asScalalterator [terator Iterator

enumerationAsScalalterator Enumeration Iterator

asScalaBuffer List mutable.Buffer

asScalaSet Set mutable.Set

mapAsScalaMap Map mutable.Map

dictionaryAsScalaMap Dictionary mutable.Map

propertiesAsScalaMap Properties mutable.Map

asScalaConcurrentMap concurrent.ConcurrentMap mutable.ConcurrentMap

187

176




188 $138 %S

13.16 L&BRELNES

BIRMBA LRI — A A 2EA, RRERRECASELMERIEETF
ERHATIES . ScalaSPEIREL T AMER, RS EMBASS, iIREHER
YEAE R Z 9 -

SynchronizedBuffer
SynchronizedMap
SynchronizedPriorityQueue
SynchronizedQueue
SynchronizedSet

SynchronizedStack

PR, WS ER R — A AR B

val scores = new scala.collection.mutable.HashMap[String, Int] with

scala.collection.mutable.SynchronizedMap[String, Int]

N R AERXERNERZET, EERTIEMAMTEMNE. EafF,
YRTT IS (S scoresB R RS W —— AR EBRL TR, H&BA T
BT R— Rk, 18R, HEHENSBEFEEHAZE, RIUESIIER
R AEIR.

B UL, R fljava.util concurrentfl R IR . BHRBE, WREBANEK
fadte= A phst, FR4REFHConcurrentHashMapak ConcurrentSkipListMap, X2t 4 H
5 2 b R R 2 7 ST A i B S R AN FRIERAR T LA A U5 (R SR 454
R AERS. CEISRACEI! ) B2, XRmkasdR “H—3
B R, EEEY, SRAAIE RSB ER B BRSO T .

TEATRT— 5 R BOARRE , R AT LUK java.util.concurrent ™ Y B A FE R ScalafR & K
.

13.17 #17&EE
BRI EBRFIARES , HSH T EFHA AT EVLN S A2, *



1317 HiTHE

FHFREHERLTR . Scalal2 L TRY KX RESEF BRI RSB XLk
R4 0% T LR B ARSI THRME . 2600k, BHBEATA CEZM, S RBALIIE
EZHITRAR R, R, XEMSERBICEH—E, EXHXENHFETF
AT HERE REAR 430 155 ) ——(E A Scala Y IE IR A TR EHLOIX A, W coll 2N KAEIES,
Hi 4,

coll.par.sum

FRUR SRR ER M, parky 7 H ARTR G M — TR, ZELHER
ATREMFFATHIBAT R S T ik Bilim

coll.par.count(_ % 2 == ()

BT HHMBE SRR RAANE, REHERUGE R, 5 dcollh A B
AR .

XE . Gvh. AR, FEMTE, HFTEAEEERRESFEES L
B, TR e .

RAT LA 2 30 2508 7 (4958 & B parFF AT AL for fER,  BRAGGXAE :

for (i <- (0 until 100).par) print(i + " ")

RIAE — R FE R IBEH TZAT % R 2 ™= H A9 5 Y o
M forlyieldf§HAH, 25 FRAMRRARER, ik,

for (i <- (0 until 100).par) vield i + " "

<}Eﬁ:W%#ﬁﬁﬁ@&?ﬁﬁmﬁi,N%%%%ﬁﬂo%ﬁ%ﬁ,$EE
T s

var count = 0

for (c <- coll.par) { if (c % 2 == 0) count += 1 } // §HiR)

par i Bk [E] B9 4 T4E G B2 B Y i [ ParSeq. ParSetz{ParMapi i fy2E%y, Frf
X ERE FTHD S Parlterable ) F258Y . X SLH K R Iterableft) 726, HIRA GRS H174E
A iLh 4 TiATterable . Seq. SetZiMaplI bk, K0T LA Hser i AT G HE B 1T



m BI3E #8

Bl . AT LSS5 U Genlterable . GenSeq. GenSetstGenMapZERIRIZH (1Y

Titko

BE: HXAEFRENAEEHTUBITH. 2HIKIK, reduceleftH
reduceRight Esk S MR ZRIFEEWA B, B8 AI—1T57Ereduce,
ZHF RN EANARBSHITIRE, FRLEAHER, BEXEF AR,
PR 2RETUTRTAGSLH—TRIHER: @op H opc=aop b
op 0o ZBIKIE, METEHEEM, MBAR: @ -0 —¢c #a - 0 -
Clo

AkE, H—MoldrEnEaNARRBSHTIRIE, THEHTKfoldLeftA
foldRightFR 4 R IF—ZBREFHR M RETHBLAREEH TR BHE
#, Thlcol.par.foldO)_ + ), EFEEMEERANE, KB IOTHOK
B—rB R

E@RAXAEE, RE—AENBANaggregatey ik, BRIEFEAT
EAMRERS, AEBRR— 1 BRETFEAEER. #HIKMR, str.par.
aggregate(Set[CharJO)(_ + _, _ ++ YZEETFstr.foldleft(Set[CharlOX_ +
), FHAERR— I strfEARFHNE.

%3]

RBE AR, BETESR, HHNATITEFANTIRKBU . 200K
5, indexes("Mississippi")Mi& Bl — B, 1EMXTRE (0}, iXF AR (L, 4, 7,
10y, Rk, MRFRR AR . 55, PR AR S R 22 5 HE P
7

BEA—AES, XOATFARF RO AL

3. RE—AEE, M RIEER D R R

BE AR, B -THBRNESR, PL R —A N e BRSO e o
BRI ES, FCAH 0 BEAIAE & b S 4 R AR X RO 1 B B e LIBS
14, Z5%E Array("Tom", "Fred", "Harry")HIMap("Tom" -> 3, "Dick" -> 4, "Harry" ->



- Kol

10.

5), iR[#lArray(3, 5), #2/R: FiflatMap#fgeti& [B] () Option{H 4 & 7E —ik2 .
SCE—A~pR BT, YEF S mkString#H[A], {4 ffreduceLeft.

Yy ERETIH|Rst, (Ist A List[Int]O)_ = ASFIH47 (List[Int]() /: Ist)(_ :+ )47
47 WfMESCENTFRE—A, LA BRS) RIS T R w7

fE13.117 1, Fik(prices zip quantities) map { p => p._1 * p._2 } LR
He, FRATTABE(prices zip quantities) map { _* _}, HA_* B— RIS SE
RYRREL, MRNIFTENRE W RN LR ATHN SRS, FunctionXf &
HtupledJy ¥ AT LR B> S 80U BREUSCH AT h S 80 R ¥, R tupled i
ToHeE A%, DMEIRATAT LA E ks X (B4 i 313 179
HE— T RE, ¥ Doubled 4 F il — el . EASNBIEAS B B0k
¥, Array(l, 2, 3, 4, 5, 6)F1-=%1, iR[E|Array(Array(l, 2, 3), Array(4, 5, 6)).
grouped 7 7% o

Harry Hacker5 T — MM 11832 — R U2 8T . 84, i
JA B — BT R R BOCU  A BT — AN B BURBLS, AE .

val frequencies = new scala.collection.mutable.HashMap[Char, Int] with

scala.collection.mutable.SynchronizedMap[Char, Int]
B F e, i
frequencies(c) = frequencies.getOrElse(c, 0) + 1
I XA A B EFE S WM AN T I s USEBe -

import scala.collection.JavaConversions.asScalaConcurrentMap
val frequencies: scala.collection.mutable.ConcurrentMap(Char, Int] =

new java.util.concurrent.ConcurrentHashMap[Char, Int]

Harry HackerST SCHBSEIEI AP b, SRR AT 8 (AR RIRR A AT IR Aok
R BBt BUSRW . fR T AR

val frequencies = new scala.collection.mutable.HashMap[Char, Int]

for {c <- str.par) frequencies(c) = frequencies.getOrElse(c, 0) + 1

FA AR SRR ? BAIE I T X, R E A (8
7~n: Hlaggregate. )
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AEHTE M

« 141 HEFHswitch——55194 71

o 142 SEP—3619501

« 143 HAFHEER—E1950

» 144 KRB —F 19650

« 145 VOECHCH . FIERFMITH—R1970
v 14.6 FEEEE—19871

. 147 SRR —R 19901

« 14.8 forFg A AR —2E199T

« 149 FEHIZE—32005T

= 14.10 copy /i B I 4 B H——45201 7L

« 14.11 caseif A gHH B IR E—201 5
« 14.12 PLACHRESS H—55202 51

1413 B R AR A ——55203 1

» 1414 FEFE—H204 70

v 14.15 MHIHE—55205 51

« 14.16 OptionZ&RI——45205750

« 1417 iR EmmE—55207 50

. r—HE2070




Chapter

Scalati — M H4rE A HORGR TR, WTLAR RERES A switchifif, KA
W, DR VT (GEBREZFRERPRARRS ) o BRItZSh, Scalaif {7 HH
%, WA VCER AT T,

A RERE AL

. matchFEER RN EFMswitch, REHFEIMEARIT — 7 LRI

. IEREAREESIUET, &4 MatchError. A LA ffcase KRR

- BRI LS —DHEE R, WRISF T,

o PRAT LA RIAR AR BMATICAD; PRk AN R T A ZisInstanceOf/

asInstanceOf,

. URATDAVCROECAL . ST RREGIZS ORISR, SR JE K DTC B I R [ RSO0 R B AR

B,

. feforgikah, AEEVCREMTER B R BE

. REGIR GRS A B BRI LT R B IR

o BB R R G R A SE ISR e sealed Y o

- FOptiond A7 HOM AT A7 FEth AT RE A AFAE R — X bunull B4 42



m $14%F SR ITERFEG A

14.1 EiFaIswitch
L) 42 Scalafr C ARG switchiBa) i Z 8 HS -

var sign = ...

val ch: Char = ...

ch match {
case '+' => sign =1
case '=-' => sign = -1
case _ => sign = 0
}
Y default S Y R IRATA fcase B, AXFE— DMHIRITA BRA iFab
Mo R A HECREICAL, UG 2l i MatchError
Hswitchif Al R[], ScalatiRILHIFAREH “HIMEART —A403" HH
A, (ECHMEMECET ., WO G5 LK R B2l Fibreakif 1) iR th

switch, BMFHFRARF—A403 KRB, BESHE. )

PiBH: Peter van der LindenfEfbAUSIEMBEMERIBoeep € SecretsRE] T —
PEF—HELHBENCRBAFRRSE, BEEREITINBL TXFMEAR
T—HEMTARAEEN,

Hiffbl, matchtb &Rk, MARIEM. BIE AT LIEA -

sign = ch match {
case '+' => 1
case '-' => -1
case _ => 0

}
#RATLAFEmatchZ ik X i AR, TAMOURET . filin:

color match |
case Color.RED => ...

case Color.BLACK => ...



142 FI1

142 =1

R ATy R RATH R B LA VCE A 5T . fECRUAEMswitchififl R, RATLL
P HL RN Z M casehiZE, filfiicase ‘0 case 'l ... case 9. (AT, PR A RS
TR B AR T 10/ case#FE ik, ) #EScalarh, {RFEABLAMIT 2, B
BOXHE -

ch match {
case '+' => sign =1
case '-' => sign = -1
case _ if Character.isDigit(ch) => digit = Character.digit(ch, 10)

case _ =>» sign = 0
}

<F AT L 2T Booleans&
VR MR AT EATUCED . NS DAY BN BEILAC, UEGE IR
o (case ) SpiAIRERHATICE .

143 EXHHTE

R case LM S HIRE —AERSL, MALRHFRERSHRESHN LR, F]
LUE

str(i) match {

case '+' => sign =1

case '-' => sign = -1

case ch => digit = Character.digit (c¢h, 10)
}

YRl K case T UK MEHER — MFRRITIL, RAERARE E 1o
Y] LAfESE TP AR &L :

str(i) match {

case ch if Character.isDigit(ch) => digit = Character.digit (eh, 10)



$148 BN CEREEIE

[ EE: ZERATRSSFERANRAR, B9

import scala.math._

x match {

case Pi => ...

1

ScalagMAFMEPIRE R, MASERNE? EaaINR, ZEBLFLUNE
FEHF %o

MERE—NMNEFEFLNEE, UBERECEBERSISF:

import java.io.File._

str match {

case ‘pathSeparator™ => ...

14.4 FEURK
PRAT AR A R ISAEATICEE , L0

obj match {
case x: Int => x
case s: String => Integer.parselnt(s)
case _: Biglnt => Int.MaxValue
case _ => 0

}

fEScalarf, FRATE A T XL AR AICAL, A RisInstanceOfBRERT
FEMER PR, EFE T, ICAECRIAE S SdntSEEx; MAES -1
i, {E¥ % #String5 3]s, X B AT E FHasInstance O S RIFE e |

B PR UMRAELRXBNONE, XTEH—NEEER. BN, RESESEA
& RHFTILES

obj match {




145 EEEAE, JIxRMTH

case _: BigInt => Int.MaxValue // IEE{EM2EIABigIntMIRIR
case BigInt => -1 // FLECHAIHClassHBigIntiTHR
l

gy i LEXAEEGH, e BHHLPELOXDESLWREN. B,
(R PR IR AS O Map 2T

case m: Map([String, Int] => ... // HlEHEH

fRET DAL e —~ iR A YRR -

case m: Map( , ] => ... // OK

BE, WTEEMS TENXREERTHEN. R ALER|ArraylInt],

145 EHA. JRMTA
BRI IR, TR ArayRiAR, BURIHE

arr match {
case Array(0) => "Q"
case Array(x, vy) == x + " " 4+ vy
case Array(0, _*) => "0 ..."
case _ => "something else"

}

AR Ao AL, BRI TR A A TTR S, FPRX
BT HGE B A RxMly . 5= RSB TR AFIT 6 A8 .
RAT LA R R 5 SRICEDS %, EAIListRIA, B, VRUUAT LU R

1st match {
case 0 :: Nil => "0"
case x 1 y :: Nil => x + " " + y
case 0 :: tail => "0 ..."

case _ => "something else"

197



14 BWACEFREGZE

X Foedl, "L E T R

pair match {
case (0, ) => "0 ..."
case (y, 0) =>y + " O"
case _ => "neither is 0"
}
FZRT—AE, HE SRR ESTHN AR, hTXMIELL
YRAT LAARAR A H D7 18] 2R B A LR 3, PRGSO RE O BB B -

14.6 1RENER

FERT—, R E) TR AICRCECE . SIRAUCAR, KRR AR
% (extractor ) HLEI——#7 Mt 4+ $2EL{E Yunapply BiunapplySeq /i A IR 80 X
S SIURAAE RS 1 1 TR A5 T o unapply 7l FHUBLIAL BRI AT R T
unapplySeqiR B JE— N FF, Alal&.

B0 T XA FRiAR

arr match {

case Array(0, x) => ...

)

Array A X SR — M RIS - — B € X T —unapplySeqJi ¥k o %7 KB
AR, R ATE BB 6 Rk XIERSE, TIARBR DA EHRESHNRE
. Array.unapplySeq(arr)i= th —NFFIRME, BRI IO, B—MESFET I
B, T AMERRE S,

R FER RS —NE SRR R . RENRKA 04, RATLA
SRER R ICEL AN . N

val pattern = "([0-9]+) ([a-z]l+}".r
"99 bottles" match {
case pattern(num, item) => ...

/) BnumikA"o9r, itemi¥A"bottles™



14.7 TEEPAFHER m

pattern.unapplySeq("99 bottles")7 i — R FIVC /M4 1 FAF e o X BLZAF R 453 5]
B 25 T 72 fnum Fllitem .,
WS, e EEIEIFEER AR, M T ENREANR,

147 TERPHRHER

FERT—9, RE S 7 AR AT LA AR R . Rt v LR 78 B 7 B o fe PR K R AR
ﬂc ﬁjﬁﬂ:

val (%, y) = {1, 2)
IBHEXGE SCH T, By OR2, o T EUFARLLIR EI X i ek S ARA R, filhn.
val (g, r) = BiglInt(1l0) /% 3

1% 7 0 6, B R R AR B8, K PAMELS3 5 B B g e A 3R 2
[lRE A T LU AR A R R A, filin .

val Arrayi{first, second, _*) = arr

R B arr 5B — S SR A E S HINR{E 45 firstFllsecond

14.8 forRiER PHIER

YRAT LAZE forff S v B AR AR . X —MRHEIME, X rRABS
GP5E o EAFIRATAT LAy ik iy s -
import scala.collection.JavaConversions.propertiesAsScalaMap

// #TavalipropertiesH M scalalits HENT #HE 1A EENTH

for ((k, ¥) <- System.getProperties())

println(k + " -> " + v)

S eh g R — NG, XS, kBgbE TR, mvisse B
FEforfe A rh , RN D LK B L 205 . 2EBISRL, W EIRAHTENH BT
Rz s, PR KA.

for ((k, "") <- System.getProperties())



$14% WATEMEGA

println{k}
PR AT LMERSF D, EEiSCRTFHAE<Z)E:

for ((k, v) <- System.getProperties() if v == "")

println(k)

14.9 HEHI%E

REBI2S R — RS IR0, BN A TR, E45F, RINEH
AN REFEM (RS ) KEFEBI.

abstract class Bmount
casa class Dollar (value: Double) extends Amount

case class Currencyi{value: Double, unit: String) extends Amount

YRULTT LA § 1% S B R U 42 «
case cbject MNothing extends Amount

WRATAE — DA Amount FRT R BT, FATAT LUABIC AR IC AL 2] & #92R A,
HHREESERER

amt match {
case Dollar(v) => "§" + v
case Currency(_, u) => "Oh noes, I got " + u
case Nothing =- ""

}

BER: HEEMTOER0, HARSTERRES.

WMiREEHIREBIERT, FWTFILFFABIAL.

. HyrE Rt pyE— S EER R R val—R IR E B B A B Bvar (AR BGXH
%) .

. FEPEHE XS R fitapply B EAEAR AR Finew X B R BB HARRI AN R, i
Dollar(29.95)5% Currency(29.95, "EUR"),

o {Rftunapply H b ICE AT LI T E—— RSB 11E, (IR R B



1410 copyAEMHRZESH

B2 ICAS, MR AR IETEEREX LAY, )
« ¥4 RtoString.. equals. hashCodeFficopy /i iE—RIE B b4 ik By B € o
B ERAN, REGIERHMATES—FE, RATLIBSINF EMER, VT REN, F%5.

14.10 copyAiEMHEASH
BB copy LRI — 1 SEA X REM R T E. Fln.

val amt = Currency(29.95, "EUR")

val price = amt.copy()

XA ERFHARMRA F—HEE, Currency MREAARER, EiTEEA LI
EXAREIH Rk, WATLURW 2 SEORBBOE R

val price = amt.copy(value = 19.95) // Currency(1%9.95, "EUR")

A

val price = amt.copy(unit = "CHF") // Currency(29.95, "CHF")

14.11 caseiBAHFHIHRERTIE

HnSunapply 77 37— A HB, WRKAT LifEcaseif i PP ER R, SLHE,
X FHEASEOOREFRE, RaTLMERFBRRERERE. Bl

amt match { case a Currency u => ... } // %[F case Currency(a, u)

Wk KR MERIEIT . XMFENATREILEFS]. 20k, B Listkf
FELRENIl, BAREGIR:, EXWTF:

case class ::[E] (head: E, tail: List[E]) extends List([E]
Hit, WATUXHES:

1st match { case h :: t => ... }

// %R Fcase ::(h, t), HAA:: unapply(lst)

198, RBSEIHTERITGRASE—RBI-HFIE, ENFERFR
LB F kR ATE A Foaseili i) :



m F14E BTEMNEEE

result match { case p ~ q => ... } // %¥[BF case ~(p, Q)
MR h E kAU — R, NSRS, fl.
result match { case p ~ g ~ r => ... }

BFERE T ~(~(p, q), 1)
MERERLE B4R, WERWAMAS SN, fl.

case filrst :: second :: rest
EARBHERE:
case :: (first, ::(second, rest))

WA PERTET B HETR RN B Unapply k. ATR2— 14!
case object +: {
def unapply([T] (input: List[T]) =
if (input.isEmpty) None else Some((input.head, input.tail))
}

AR T B+ R AR T
1 +: 7 +: 2 +: 9 +: Nil match {

case first +: second +: rest => first + second + rest.length

1412 EHRESEN

PEBIR W B TRELSH, Hlin, EAmMEESwR. A, RilSHDm
MY E— BT

abstract class Item
case class Article (description: String, price: Double) extends Item

case class Bundle (description: String, discount: Double, items: Item*) extends Item
AR RS Finew, FRLAFRATAT LIMRZ S Hah i B X S

Bundle ("Father's day special"”, 20.0,
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Article ("Scala for the Impatient"”, 39.95),

Bundle {("Anchor Distillery Sampler", 10.0,
Article("0ld Potrerc Straight Rye Whisky", 79.95),
Article ("Junipero Gin", 32.95)))

AT LAVC AR E AR, HoA.

case Bundle( , _, Article(descr, ), _*} => ...

B RS RSHE descrdl i F Bundle A9 55—~ Article 1A .
Rl DL @F R i e A8 3 A5 i .

case Bundle{ , , art @ Article(_, _), rest € *) => ...

P, artit2Bundle 55— Article, irestl 2R ItemBY 751,
EE, fEAMTR, *ROTH, LIFER

case Bundle(_, _, art @ Article(_, _), rest) => ...

¥ HREVCERFIHR RN DA — A Article TN EAR 2 AP IE#F— 1 Ttem i Bundle, TiX-{~Item
S Bllrest’E i,
VERZFE A — SRR, AR R — AR tem A% () R 2L :
def price(it: Item): Double = it match {
case Article( , p) => p

case Bundle(_, disec, its @ _*) => its.map(price _).sum - disc

1

14.13 HHIXRITHG

it — ¥ 9 7% B 7T R 2 OB AR 2 3 SR OOBE IE MM AAT] . price A RIZRMAEHIITIL
o RRZHENSTFEREEED? SERS AR Mswitcheqd ELF?

FERERERT, SR, WEA AP S —Flem, B 2 IH [ EHTH match
). fEXPEIEHE, BRI ARIEEHTR.

REGISE AT AR RMFRIC AR SR 454 . 260K 1E, ScalabListg /2 I B2
iy, REBRMTfed—oedn Ty, FURMARR EBLHR:

abstract class List
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case object Nil extends List

case class ::(head: Any, tail: List) extends List

PIRELRSHN, Bafs—3Lk—R (BRURBESK, wWatRdE=m) . A
SN — AR, (BT —WIRESE BT BEIE S AR )

YREAE AT B, REBIOR T ERER, JREIT .

« BEEUPT L % Ho Ak R SR 25 5 R 3RATT 5 | 1) SR 1R A9 ACHS

o HER AT E Hnewt E S X R E NS L,

o PRKH %815 FtoString . equals, hashCodeFllcopy /7 .

X B B4 BT B T SRR M — R ——TED . HeBE. A, DARFEIER
HFEB, X TFcopy FEEMEZ(FEEZI14.107,

St FRMAEERAAA, BHEPIRRBEARMNERZLIERNE L. HAKENRM
18, 130 4 Currency 2t :

case class Currency(value: Double, unit: String)

— Currency(10, "EUR")FHESH A Current(10, "EUR")ERRESFALHY, Xt iEequals
FilhashCode /7 1= SE BB KR . X HF AYEIE H L ARR A AT 22T

HR v A a] AR S B RO BEBIKE LB Tl B, F /A R A RDIX Ty R E RIX AN . X T
AR, AN R AR LA 2 B BUE ) F BORITT R AR M #85,  Ebin A IDF
Bto

QY EE: X TFALY RAMAFFIRMFFIRME, toString, equals. hashCode?!
CopyTTiER WA WRRE—MHEIAK E RMAHEFIE, RS-
REBEL, ScalafIRKBATHSTERIEXFHAURLR, WRIERES
BRI ARG ARG K 0B B AT MR B BISSONEROTE, TR IBAR A AT
FERHEARAF B2

14.14 FHZE

24 PR B e SR C e, AR R B AB LR SR IE SRR IR IR T 251 th 1 T
BEBOVERE . BELABIXABAY, RTFERRGIZSHE A B Hsealed:



sealed abstract class Amount
case class Dollar (value: Double) extends Amount

case class Currency(value: Double, unit: String) extends Amount

WERA PN TR 5 I B MR A SO . 260k, WA A
R R RRTCHNN T — A -

case class Buro(value: Double) extends Amount

AT LA AL E Amount B 75 B AR ST b 52 1
RSN KRERE, WALEHGRFWIAFLRBLETRE, EfHERe e
BRI e M. BT (A —4) FEBISRERY RSN 35 Bt 2 BURe R 47 1 8

14.15 fEHIMrzE
FEFIZEL R AT LU AE Scalatp B8] HH He e 26 180

sealed abstract class TrafficLightColor
case object Red extends TrafficLightColor
case ocbject Yellow extends TrafficLightColor

case object Green extends TrafficLightColor

color match {
case Red => "stop"
case Yellow => "hurry up"
case Green => "go"

1

HEBISH A Nsealed, 1L4uiIFAF T AR FRA 1A A matchiB ) R B 5CHE .
WA XA B XA st i, Rl DL R T e s N4 it 1
Enumerationfl T-2&

14.16 OptionZ&

FRAESEIE P Option S B FIRE I n AR M ol BEAF7E . LT REASAEAEMRIE. FEDI



m F14% WX CEFFGIZE

FHSomefuds T HAME, Hli: Some("Fred"), MiREHIX R NoneZ/RBA(H.
5 H T 25 4 R O R B SE NS0T, EL e i nul R R B SR I i SE N 4
Option ¥ #HZ Y, #4BIKAR, Some("Fred")i2E% Option[String].
Map Kty get i #:3R 5] —4>Option., HISEXS F45 5 i B WA Xf R RO 1HL, M getik [A]
None, QA #KE %A TESomer R
AR AT LA A D B ke A AT X e — B

scores.get ("Alice") match {
case Some (score) => println(score)
case None => println("No score")

)
At LU, XL, sRFH ARt E] LA isEmpty Fget:

val alicesScore = scores.get("Alice")
if (alicesScore.isEmpty) println("No score")

else println(alicesScore.get)
XWIRER . FgetOrElse ik & 84
println(alicesScore.getOrElse("No score™))
i alicesScore }/None, getOrElsefi& [2]"No score", S£Fr L, [EE R R i i A
L, MapZSthi{lt T getOrElse Jr ik :
println(scores.getOrElse ("Alice”, "No score"))
SRR AR NS 3 Noneft, B UFifor#fe 3.
for (score <- scores.get("Alice")) println(score)
R get /& M None, AR SR, WHRIRH Some, | scoref 45 46 7 3 19
SE2
PRt BT LU Option MR — AN B AR . BAWAH RN TRNES, FHEMRED
map., foreachuffilter¥ ¥k, HilN:
scores.get {"Alice").foreach(println _)

AR TEN SR, 2 I R geti& M None )i, - AWAMHL



1417 {HEAE
1417 REHME
B ALTEAESS S5 N 10 —4H caselly i) J— 1R & 4t AFAEXT BT A g AMEERA € X

HYPR%L. 'E L PartialFunction[A, BRI — DL, (ARSHECEKER, BAREZA, )
ZEA WA T apply ik MVCRER) BT B R B(f, iisDefinedAt IETEMIA Z
R PC AL — MR B true

Biltm
val f: PartialFunction[Char, Int] = { case '"+' => 1 ; case '-' => -1 }
£('='y // WHRf.apply (*="), EF-1

f.isbefinedAL('0'}) // false
£{'o"y // #id¥MatchError

H—2 A% 2 PartialFunctionfE 2480, 253k 1, GenTraversablefs:/iificollect
B — A oA BN B A R R R A 2 MOt E, R Bl & X e 1B
H,

"-3+4",.collect { case '+' => 1; case '-' => -1 } // Vector(-1, 1)

EI B REREBFCARMIAM T HFE TN LREIREA FTxxh, SRiEe
MEL—HEXEFHNTE, HEBTEASREER, BTERITER,

%)

1. IDKKFTA — A sre.zip 4L & T IDK R ZHIAHS , MIEH 18 RAEHIFR S
( BIENIZE AR case [M]+:) o RIGERLUAIFLIFELE[Flalls? thrffg i 8, iR
2E{) // Falls throughsk/ just fall thruX FER9TERE. BUEIDKIYRT Gi{ ] ~FJava
WM, EREERNHAE T TXSER, 42000 GRS A

BT —5r K7
2. FIFAMECICHD, HE —swaprR%, HEZ—PERBEXTHE, & RIXHEE P4
CER A ELASA B AR XA

3. FIABERICE, S5 —swapeR¥l, CHEAIPRTFRDITRIME, ATRFH

207
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RHAERKEZRLDRN2,

L BIN—AEEFIEMultiple, fERItemZEH 35, ZEFIEBE, Multiple(10,

Article("Blackwell Toster", 29.95)#i il 10 MEM LN, M5 T, FREEZATLL
- ASH 0B 2T Ttem, A EBundleil & 5 —-~Multiple, 1 Ji
price R E I X3 A~ ARE)

- FRATAT ARIZ) A RAE M T AU IR . 28 BRI, BIFR(G 8) 2 (5))if

TRA AN X — R

AN
s 7 e
/N I
3 8 5

Ait, HEH|FICE LT, P -2y, 7EScalad, FRAGEHA Y
53, PR E FList{Any]. 45— leafSumpG ¥, HH A M7 &
Mo EZ M, AL R K ErrE &,

. VR REROR AT IR SR R . RO — ST

sealed abstract class BinaryTree
case class Leaf({value: Int) extends BinaryTree

case class Node(left: BinaryTree, right: BinaryTree) extends BinaryTree

45— REOTRRTA M T AP TR AL,

VRGP, SRS NATDAERSHENR, HFEHRTH

leafSumeR#i, S5SHP AR % REIE @ T AR ZOR

Node (Node (Leaf (3), Leaf(8)), Leaf(2), Node(Leaf(5)))

. VBRI AT R, BT AR TR, REEAR R TR

YEfF. RGHTE —eval RECKITEERE. 2HDRIR:

/1A
* 2 -
/N
3 8 5

AR A{E A (3 x 8) + 2+ (—5) =21

. HE—AEHE, S ListOption[Int]] T4 AENone(H 2 Al AfH# fimatchifi i)



- E3

10. 05— R ¥, HPI~ZE Double => Option[Double] Y BREELH A 1E—iE, ™=
AT — AR AR R, AR — N KGR [B1None, W4 & R B SR (2]

None. .
def f(x: Double) = if (x >= 0) Some(sgrt(x)}) else None
def g{x: Double) = if (x != 1) Some(l / (% - 1)) else HNone
val h = compose(f, g)

h(2)K15 #Some(1), Tih(1)FIh(0)K;15%|None.,



157 FATHEUAVES S B TERF

$£16F *

FENETT @A
= 151 HHaRdEM—>21201

15.2 fHanl KL ig 21271
153 FEmMSHE—H2130
15.4 TEfRSCPI—E5214T1

= 155 ExtlavaftE i —a216 1

15.6 FATMRACH TR

#2197
H223 71

g3 —8822411

fi#



Chapter 1 5 |

TR AT DA AR R A 5 1005 H RIS B, X215 B AT LA G iR A a0 T R
RbEE, fEAEES, fRofE STt S lavalE RSB E AR, LA B A Scalaty A MO TE
% -

AT R AT
- WRATLAH. k. FEB. REAR. S8 REX, BRSO LEFRE
5 SCHRINTE % -

- SFRAXME, ERRERERPOFEZE.
. JEf@IIERA @Annotation, @Annotation(value)a@Annotation(namel = valuel,
Gy
+ @volatile, @transient, @strictfpFl@nativesHI4 FH I Javal&ififF .
- Fl@throwsH 4 R 5 TavaF 2 i throws FUAR BLHH
. @tailrecTEMFLE RIS BIHRBUE R T B2 DAL
- assertB SR Al T @elidablelEfM . #R7T LIS M Scalaf F HREBRITA IS 199
+  Fl@deprecated it i RAriC O L B A4 E



m #1158 EW

151 H4RTHE

VR AR AR A SRR o LAEA T AW LT e T B AR . TR AT
RBEIGENE, Wl LA B g2 A T RS BRI

FEMRTETavash B M, BRI Unit SXREEINA T H, DRSO N
JavaEE,

HMRAEEMIava—FE. Blln:

@Test (timeout = 100) def testSomeFeature() { ... }

@Entity class Credentials {
@Id @BeanProperty var username : String = _
@BeanProperty var password : String = _
}
VRET BART Scala i FlTavalt i, ERRHIF I (B T @BeanProperty ) KA
JURitFIJPA, X F4 JavatESE 3 AR AE T AT 1A 2 Scala,
MR T LS caladk i, XTI Scalafi A 1, % HiScalaffiiF A8 ¥ A5 1T
AbF,

=] B TUSHEREER—TRENES, ABRITBNET—HXARS

I, www.scala—lang.org/node/140 o

TavalE i 3 A B 0 4 25 40 fD R 5 A B VS BRI R E
R, DUESNE T BT AR, MiteScalash, AT LUEW G FLR, A0k
W, eSS 53 it A9 @BeanProperty T K fil & getterFlisetter J7 T A9 Al

15.2 AT A TR

fEScalath, MRATLICNIS, Hik. FEB . AMERMBERIMEM, HATava—FF.

@Entity class Credentials
@Test def testSomeFeature() {}

@BeanProperty var username = _



15.3 E#HEH m

def doSomething (@NotNull message: String) ([}

Yt AR IR N S A ERR . o)A YT BoHRE W o

@BeanProperty @Id var username = _ 200

LE95 FEHIE SVRINVE MRS, R I B SRS Z 0T, 3 E—X RS
USRS BIIE ) o
class Credentials @Inject() (var username: String, var password: String)
WRAET DL ARG, REEERSAENLEES, RERERAS, il
.

(myMap.get (key) : Bunchecked) match { ... }
/7 BfiihFEiERnyMap. get (key) WINT M

AT LA 2R S RS T % «
class MyContainer[Bspecialized T]
GFx SEBRR R R B AERTARFRZ G, BRIXHE
String @cps(Unit] // GcpsH—THABH
fEX B, FRA1 R StringZ2ERUTIN 1 HEA# (Fefi P e 2N A @cpsiEff. )

15.3 EW@RSH
Javal:f el LI 2 S8, .

@Test (timeout = 100, expected = classOf [IOException])

Fit, MRS Fvalue, WILAFRALIE L. Fl0:

@Named ("creds") var credentials: Credentials

// valueS BB K" "creds”
MPERAN SR, WSS TR A
@Entity class Credentials

K 2B RSB G (. 25PkE, JUnitH) @Testitfif ftimeout S 4 — -k



B15E EM

A HEO, FRIA AT, Texpected ZHA — B A ERE FR TR AU AT 55
BRI ARG

@Test def testSomeFeature() { ... }
XAEREEERT .

@Test (timeout = 0, expected = classOf [crg.junit.Test.None])

def testSomeFeature() { ... }

JavalF iR SR LB

- W

g

- ETmE

« Javabs

- ATER

o ERAEE ((EARRREERIEE)

ScalaliE RIS BT LLRAT KR, (B BAG DBULAScalalk #7300 ok
HIRIEYE, 6B, @deprecatedNamelE: fifA —1~2K7 A Symbol HIZHL.

15.4 R

RIF A AR BIRLIEE 4 RN EALE LA A S AScalalt .
AWK EE RN TiEKFEBHACH EME R .
R 458 8 AnnotationBF i . B, unchecked TEAMEE LHIT «

class unchecked extends annotation.Annotation

VMRS L) 3% S R StaticAnnotationsX ClassfileAnnotation}# /i . StaticAnnotationfE
4% 85T o ] L —— B B Scalai A B TCHER BIK X FHh . i ClassfileAnnotation)
A AR e R T avalE MR TCHUE . Aid, Scala 2.9 3F AR HFZRFE

e = MBAREELT—FHIavaER, NRERlavaRBSLERE, =
RT, RETIFEScala R ERIZE RN
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TS ERAOMER AR TR R R, TR Nk, KK
R, OB, AT R

def check(@NotNull password: String)

S50 5 $U%E Bt password Y
Fif. ScalalFEE LATHEAT| th LA TavalitE, T EATERA AT RERERINVER . %
Filskvt, AITFEXL:

class Credentials (@NotNull @BeanProperty var username: String)

fEX R, MIE AT LA R A H AR
- WEHSH
o A RRPIT B {202
« HUEAF 7 Hhiusername
« MYE A%k username_=
+ beanH{H A¥getUsername
«+ beanti{H #¥setUsername
BOATEOL T, Wi BEBEMLSEN AR SHA S, i - B e il R AR R 2T
B2, JCiFf#@param. @field. @getter. @setter, @beanGetterHi@beanSetterti {115 LA
BB EBIAL . 2B, deprecated EMRAYAE LHIT -
fgetter @setter @beanGetter @beanSetter

class deprecated(message: String = "", since: String = sy

extends annotatien.StaticAnnotation
{5t T LA AR o 0 PR S TC T e«

@Entity class Credentials {

@(Id @beanGetter) @BeanProperty var id = 0

}
X FEA T, @Idﬁﬁ%ﬁm%’émmﬁﬁgwdﬁ%, X RIPABSRE T, FR
i@ B.
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15.5 $txtJavattE iR

ScalaZSFEHR I T — 4L T Slava B EEMTEM . A TELE T a0/ o gaix st
fifE o
15.5.1 Javaf&ifi%s
A ARSI F A Java i, Scalafdi FITEME, WA RGBT CHT .,
@volatileT s FBbRic A 5 K10
@volatile var done = false // TEJVMHP¥H AvolatilefJFEE
A5 92 (7 BT LA 2o A~ 2R AR [ Bl BT
@transientl T 7 Bobric WS -

@transient var recentlockups = new HashMap([String, String]

/TP R N transient BB

AN FBEASHEIFIE, X0 TR EGR RN R, SE ERBRAYS
b T TR AR 1 S R

@strictfpiE Mkt 1 Javadh (¥ strictipfEATi 1 «

Bstrictfp def calculate(x: Double) = ...

T A TEEE (Y double{Ee Ef 7% 888, AR 80N KL (Intelib B
seEOAE ARSI ) L TR RS EE, BB,

@nativelT: i A ARC AR ECE CH+HRIS I SE B AY J i . X Tavar i native & ifi

@native def win32RegKeys(root: Int, path: String): Array[String]

156.5.2 #ric#EQ

Scalaffi{E f# @cloneablefll@remoteffii A J&CloneableFljava.rmi.Remoteric 4% I #A5
0 A 9k o B ARG R R 51

@cloneable class Employee
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F8. @serializablestRE L4, 1Y Escala.SerializableF /R,

W F ARSI, 50T LU @Serial VersionUIDHE AR E 7 SILRIAR -

@SerialVersionUID(6157032470129070425L)

class Employee extends Person with Serializable

D BHE. MRAREETRES LT ENGATER. mEIFIUElavallenE
&, TS MC. HorstmannFlG. CorneN&EEY (JavatZ OB A (%8 ) ) (Sun
MicrosystemstiARat, 20085 HAR ) o

15.5.3 ZHRREE
#HiScala i, JavadiiZ b SEREZ M SR . DRI M Iaval Ci% iR I Scalal /5%,
H A4 i S B AT gt e 0240 S . Fl@throws ok 4 BOEREAY 544 . Bl

class Beook {

@throws (class0f [IOException]) def read(filename: String) ( ... |}

}
JavahiUAY %52 4 -

void read{String filename) throws I0Excepticn
5% A @throwsi %, JavafCRHEASBERIAR X7 o

try { // ERTavafliy
book.read ("war-and-peace.txt"};

} catch (IOException ex} |

)
Javadii 2855 5 Ml it read )5 2 °] LIIOException, 77U £x3R 4l dki% 5o -

15.5.4 TEKSH
@varargsTEMRER AT LA Javaifl IS calaig i A 2 K S8 k. BRIMESLE, g
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RS AN F Tk
def process(args: String*)
Scalafi i 2t 0B K S BB AUT S :
def process(args: Seq[String])
PR B A A Tavarp R RAR 28 20 . IRARIN | @varargs:
@varargs def process(args: String*)
U SRR A SN T Java i ik«
void process(String... args) // JavafffEdrik

W N args B2 GBEE Seq SRR AR SEPRAYS calaJiik o

15.56.5 JavaBeans

Ve 5552 103 5t @BeanProperty {E i . MR VR4 F BLER N E @scala.reflect.
BeanPropertyTEff, 4 25Kk il JavaBeans AU i getterfllsetter J5 i . Bil4N:

class Person {
@BeanProperty wvar name: String = _
t

FRSE LB T 4 S calahit i getterfllsetter, AR RBLUN T 7k

getName () : String

setName (newValue: String) : Unit

@BooleanBeanProperty4: i A isiil & M getter 7%, Fil TBoolean.

i%B8: @BeanDescription. @BeanDisplayName, @BeanInfofl@BeanInfoSkipiti#
I fRER SIS L JavaBeansiSE P ARTIBAE AT, RUBEFAREX DXL
AR, MERENEE, NI MScaladocdIiEIA R T BRBIWMEIER,

T
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15.6 ATFHUHTRE

ScalaZ Jf Hh A4 L6 3F i o] LA il i g Ak o FRATDRELE T il /15 sh A X 2 1
fift o

15.6.1 B3

1% R AT B RE A L O B0, X RERE T ks B] . 7ERBGUHR R, XARE
iy, RADEE SHALER SRR .
FIEAT IR RUT S A ik
object Util {

def sum(xs: Seg[Int]): BigInt =

if (xs.isEmpty) 0 else xs.head + sum(xs.tail)

IR, ORI R R A R — RNk, mARRHAME. A
LA e — T AT LA AL 1.

def sum2({xs: Seqg[Int], partial: BigInt): BigInt =

if (xs.isEmpty) partial else sumZ(xs.tail, xs.head + partial)

WA SR L%, Hsum2(xs, 0)W H=0AAZ k. TSR RS —
F i F P A TR — AN ik, TR T LAt 7 e ik ] 2 7 ik TR A9 2R . Scalaii®
AL A RN CRB#IE . nRIRE A
sum{l to 1000000)

235 — ki AR (B0 TEE K/ DRIVMIN 5 xR ) , At
sumZ (1 to 1000000, 0)

FaR [ /551 2 F1500000500000 .,

R Scaladii® A8 2l F @ A C Ik, BA TR FLEA KB B KR E &SR e
TCHREM . ANSRARAT B T ISR B IR 0 H, WIBHZA R 00 _E @tailreciE
i, XAE—de, WSRRIRRSLEN ANZIE, el .

2L, BEsum2 A TR AR A R R Y h,
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class Util {
ftailrec def sum2(xs: Seg[Int], partial: BigInt): BigInt =

if (xs.isEmpty) partial else sum2(xs.tail, xs.head + partial)

)

B XA RIF R & kW, HHRHER A . "could not optimize @tailrec annotated
method sum2: it is neither private nor final so can be overriden", fEXFPfIL T, RATLLKE
FrEREG s, st e LUK e R I A privateslifinal .

EI WA X TOERREESE, —NEIEEAVEIME "R o BRNSKIISRNT
—MEHR, TERERRS. §—TREEEE T MERBENEE. B
AEXERE—NEG, SMREBERNTEC, MEEANBRAATEELEA
—5 I EaN=E,.

ScalaB— & ATailCallsI RN R, HBENFVRIath IR R, HEBIFE
RHOR B KR TailRec[A]l, E4iREdone(result), EAREtailcall(fun),
HAPfunR FT—THIARNER . XLAR— T AH IS HERFERME
TailRec[AJf&E . WATR—MEFERIRG:
import scala.util.control.TailCalls._
def evenlength(xs: Seg[Int]): TailRec[Boolean] =

if (xs.isEmpty) done(true) else tailcall (ocddLength(xs.tail))
def oddLength(xs: Seq[Int]): TailRec[Boolean] =

if (xs.isEmpty) dore({false) else tailcalllevenlLength(xs.tail))
EMTaiRecH RIRMBALR, T BresultFik:

evenlength(l to 1000000} .result

15.6.2 BkEERESNEX

fEC++akJava, switchifi a3l o] LARRIF k%R, X R — R iffelseik
AREFENERL ., Scalath &2 PLALE W) 4 RBkEE R . @switchiEf#iL/REE#EScalalty
matchi A AN LA B4R AR T Bk & . KRN Bl matchifi A AT A9 &K



15.6 ATFMRILAGERE ﬂ

{n: @switch) match {
case 0 => "Zero"
case 1 => "One"
} _ 7
5 —AH WA DA i B —— 07 B FE ) SO FR R ik, RS
LUK 77 A5 ic 8 @inline R B UL 4R R 2R, SARIC A @noinline k& VriFas N E N
B, G, WEKRSIERAEAAIVMAT, B BN SiESATERINAEREUF
TiZE M, WA REFECE., W] L H@inlinefl@noinline e & fScalafiiF 25 Z A
BEREL, WMRARAIA XD DERIE,

15.6.3 FI&METTE
@elidable: LA AR L AT LATE A P=ARES P B BRI 7 4T EARIC . ildn.
@elidable (500) def dump (props: Map(String, String]) { ... }
AnSARFHIN T A2 G i -
scalac -Xelide-below BOD myprog.scala

W PR A AP K. elidableXI S L TUNFEU{EH &
+ MAXIMUM & OFF = Int.MaxValue
« ASSERTION = 2000
+ SEVERE = 1000
-+ WARNING = 900
- INFO =800
+ CONFIG = 700
+ FINE =500
« FINER =400
- FINEST =300
+ MINIMUM = ALL = Int.MinValue
RET AR P P S B
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impeort scala.annotation.elidable.

felidable (FINE} def dump(props: Map([String, Stringl) { ... }
PRt AT LI s A7 P X S 24 R .
scalac -Xelide-below INFO myprog.scala

WA E -Xelide-belowhr ik, APLEHHFMAEME T 10000 H S HE g, T
SEVEREM LIS, (HEEWa gL,

AR ALLFIOFFRBI TSIt ABBIR K. ER@elide(ALLFRTHE LB HE
B, M@elide(OFF)FIRTT &KW AR, B—Xelide-below OFFAIEERELEE
FrBE A%, fi—Xelide-below ALLAEBRMHABMAEER, Xt /Edk XN
7 MAXIMUMFIMINIMUM&S B A o

PredeffSiiE LT —NA] i Z B iassert Iy ik . BN, FATRTLIS .

def makeMap{keys: Seq[String], values: Seq[String]) = {

assert (keys.length == values.length, "lengths don't match")

1

RN TAALE A A SHOR P RZ T, Wassert /7 444l i AssertionError,
A BN “assertion failed: lengths don't match”

INSEEAS NS, Al LU FH-Xelide-below 2001 5 -Xelide-below MAXIMUM., i &7E
BRERERL TS R &g . Miblavallis, X2 ATEGHE .

HE. SHEBRNAEER, FEB[SBRMNBRAUNTTR. MBRERT
WEMF EGNEEE, M—ClassCastException&E#itt . &IFRALEH
R EMER A A @elidablest o

15.6.4 EAREBAFHL

TR AR REA LR O ER AR AN —EAZ RSP XRE L. HENTR
il



15.7 BAFERMESHEMR E

def allDifferent[Tl(x: T, v: T, 2: T) = x !=y k& X != z &6& ¥y != 2

04K 8 FaliDifferent(3, 4, 5), ENEBEAMAZAN, TMEREREEER T
java.lang.Integer, 48R T, FATAILAA H— D EBH A

def allDifferent(x: Int, y: Int, z: Int) = ...

AR AL AT, SRR R H AR AR
YRT LAk 42 [ sh A X e ik, BAR LB R4 KRS BRI @specializedTE
fifh «

def allDifferent[@specialized T](x: T, y: T, z: T) = ...
o] UK R AL BR E TE BT AT 28RN T4
def allDifferent [@specialized(Long, Double) T](x: T, y: T, z: T) = ...

FETEMAE A R, RAT LIS E 0 F 2B M fER F % Unit, Boolean. Byte.
Short, Char, Int, Long. Float. Double.

15.7 ATHIRMESHER
SRR AN | T @deprecatedFEA% , T4 24 4 136 4% 18 XX AR 0 A
BEREE R — B ER . HEMRAWNNEHESE, messagefllsince,

@deprecated (message = "Use factorial(n: BigInt) instead")

def factorial(n: Int): Int = ...

@deprecatedName ] LI R I EISE L, FA N MESEZ AL AR,
def draw(@deprecatedName('sz) size: Int, style: Int = NORMAL)

PRATER T LR A draw(sz = 12), At &8 38— ERzaRro e s,

WEE: XEHMERSHE AT —UUESISHLNRER, BRAERNT
2-RRE—M, FELFTHERXES, SNN==%B3 BRERERA
KiARSME, MEHRN—A%RELNAR, EEENR, AEXLHERS
FEXF|. FESRFVEEFFENTEBIBAR.
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S$15E M

@implicitNotFound 7 fift Fl F 7E 51~ B X S B A1 (Y i A BUA B S S 1R 4
Ko WHSRNE21E,
@unchecked i Fi TLEVC A SR BT UGN & 4515 B 2BDRUL, BETRMIFER
M RATRER T HY
(1st: @unchecked) match {
case head :: tail => ...
GRRR A RRBA HNIBET . MR T, WRISUHFEN, EEfTH MR .
@uncheckedVariancel: & BN 5 RIEM KM RIER . 2 0IRUL, java.
util.Comparatord& BV i & i F A . W E Student/ZPersonfy FER, HAETE
Comparator[Student]iit, F&A 47T L A Comparator[Person]. {EJZ, JavaliiZ BRI LRFAL
A%, FRATAT LA 1 @unchecked Variance i fiff K i X A~ [l 48«

trait Comparator[-T] extends

java.lang.Comparator [T @uncheckedVariance]

%3]

1. B A TUntIRZEE], 4RI SAH RSN @TestiE M. FAIUnitik
Frak s,

2. PR —AKEYRE, RBREMATLIEMMTAIE. F@deprecatedfE AR
A

3. ScalaZePErhRyMpLe: @ 3] T ouiE it @param, @field. @getter. @setter. @
beanGetterz¥{ @beanSetter?

4. %5 —/-Scalaftksum, WHAERKENERSH, BEFASHZIM. M
Javaifl FIIZ 7

5. HiE— R EML & AT FR R TS, Maval k.

6. 45—/ Scalakt®, HWEHH —45% (volatile) fIBoolean 7B, ikH—
AR REEIR — BRI, ZEREZ B true, FTERTHE, REEBRM. TH—
AR MRS A Z BT Htrue, HISHR, BHTE—MHEHEH. W
BAR, DHEEEE, ASER. WATRAREKRN, SREMFA?



- E3

7. Hi—ARel, BARMRFEATEES, MEERRAhIEE.

8. HfallDifferent i LA MEBIN R, HiFHFKAT 171, @specialized ™4 1 HF
STk

9. Range.foreach 7 #4851 ## 4 @specialized(Unit), Aft-A? it h Fardfr
RIICE

javap -classpath /path/to/scala/lib/scala-library.jar
scala.collection.immutable.Range

3% [8Function] I Y @specializedFf#%. &l ifiScaladocH fJFunction].scalafE it
f1&E.

10. #&fnassert(n >= 0)E|factorial /% . TEJ5 AW & RUNE L T 4RiFFFE K factorial(-1)
SRR . TEREFWTE IO FRiE. £REM A7 MjavaplEarizbTs A,
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Chapter

Scalaffi it 74 XML Fifit A9 P e 3 3, AEFRATT AT LAAR A 55 b AE 7 P fUAS P A A
XML Y, Scala$PEfL & T XXML# FIALEMES M Fe. EAES, RS2 E
(6] (i R S SR PR R BE B . A0 . BN E XML,

A B E S

« XML <like>this</like> {257 A/ NodeSeq»

o RAET AFEXMLEE i A Ak Scalaf Ui .

+ Nodeffchild/@ ™= H T S

« Nodefattributes/&@ ¥ H 42 &7 S5UR M i MetaDataXf 5.

o \FINERVERF AT X Path L AL,

o RAT PATE caseiE ) fp i FH XML -1 B VR s,

. {fi FH54 RewriteRule7 il ) Rule Transformer K AR 515 s I 1R

- XML*TE A FiTavalit XML 377 5 SE XML I BN ERAT -

- ConstructingParserf % —/~a] LUE FIMIBATEE, ESREERMCDATATY 213
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16.1 XMLEEE

ScalaXfXMLA WEZHE, RATLUE XXMLF @&, EH# XML .
val doc = <html><head><title>Fred's Memoirs</title></head><body>...</body></html>

XBE—3F, docBiak T2 Fscalaxml ElemffE, FR—1TXMLILE.
XMLFHE WA LLR—RFIM TS, Fln:

val items = <li>Fred</li><li>Wilma</1li>

F RIS i scala.xml. NodeSeq., FRATEE16. 2 EAIN A ElemFINodeSeqZ .

Y tE: B, FEFRSHERWAZEMFEE, MHFFFLXARNERE, 6
.

val (x, y) = (1, 2)

®*x <y // CK
x <y // BER—RERENMLFER.
HXRFR, BRAEREERN—EE,

16.2 XMLF =

NodeZS 2 A XML SR % . EHPANFEEMNFEETextMElem, f&H
K 16-1 85 T e 4k RIZ 4,
ElemZ$iR A9 RXMLIGE, Han.

val elem = <a href="http://scala-lang.org">The <em>Scala</em> language</a>

label/ B ARG AFR GXERE ") , Michildi MR ERMFF] (FEAG R
W TextTi S #l—~ELem ¥ &) -

4 S B4R 2 NodeSeq, T ESeq[Node] 9T, A T X2 XPath#fE 52
B (BR16.73) o MRATLIXE XML S5 AT T RATIE R 138/ A H9SeqifE . &
WY S, AR S F forfEFR RN AT, AN

for (n <- elem.child) #® n



16.2 XMLF & E

B Nodeskt B ENodeSeqo EANTERERTRENINF, XFEITHIA
BE 4T EIN EMAE AL AR E AT At AR E — R REE R,
(XREEYI T SEBR E A SRR A R L E R A EI D, B AR WAER

MRt ERE, )

FFXMLIERE (<t-— - —=>) | EEFIH (&.;) FALEIES (<2 2>) ,

SR A S 2. P16-145 tH T BT BT R A

Seq[Node]

Seq

Iterable
[Metadata]

[

I

,EMU

tom EntityRef
* e
| 1 1
Text ‘ P(Data Unparsed

1
| ProcInstr || Comment l

E16-1 XML =R

AR AR A E T ST, AT M3 FINodeBuffer, ‘£ /EArrayBuffer[Node]

T2,

val items = new NodeBuffer
items += <li>Fred</li>
items += <li>Wilma</11>
val nodes: NodeSeg = items

NESS NodeBuffer2—~SeqlNodel, & X3 E#H A NodeSeds, —B=K
TR, REE/NOIBARENTE, R XML S5 R IZR AR M.
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16.3 TEREH

BBEEANTRABEEBRAE, oL Hattributes/B ¥, BRI H— RN
MetaDatafti %4, ZA GILFRER{E R E 2% T WR R ER Y R BRST . 7R
AT LLR O SRR R Vi ) 45 5 B9 -

val elem = <a href="http://scala-lang.org/">The Scala Language</a>

val url = elem.attributes ("href")

A XA TR AR SRS, MARTER S, EOVXMLA) R AT LA
ST, pin.

val image = <img alt="San José State University Logo"
src="http://www.sjsu.edu/publicaffairs/pics/sjsu_logo color web.jpg"/>

val alt = image.attributes("alt")

AR R, ralt"f{E, B—4 s A" San Jos" . —/MXf i &eacute; [
EntityRef 8 55—~ 3CA S #1" State University Logo™ B9 551 .

Ftt A ARNBEE AT KL RS | FHVE? B KScalal ik Al &eacute; I & LR 4. TE
XHTMLH 8 SR &#233; (RIS ) | (HAEHMSCRERIE , Enl LIpE SR
8 Lo

#BR: NRRBRIEMFEEBNETES| BRASE, LTUEmMERFH
2| . <img alt="San Jos&#233; State University Logo" .../>

AR E TE VR B V24 P AR AE AR B AT RO S, S0 T LA 80 o 8 il tex O 7%
FeHg T P BN BT R
val url = elem.attributes("href").text
WX — R, OBREMREREL, MRFAERLEnll, ATLIAH
getdrid:, BRI HE—Option[Seq[Node]].
A fEMetaDataZe - I getOrElse Ji i, Ak #RAT LAXt get 5 i2:3& [ ) Option)it
getOrElse

val url = elem.attributes.get ("href").getOrElse (Text (""))



16.4 AEERIEN m

Eim A RYE, EH

for (attr <- elem.attributes)

4% attr.key # attr.value.text
sk, VRULnT DL FlasAtrMapJr ik :

val image = <img alt="TODO" src="hamster.jpg"/>

val map = image.attributes.asAttrMap // Map("alt" -> "TODO", "src" -> "hamster.jpg")

16.4 H#RFIER

YRAT LIAEXMLF i B A0 & Scalaf UGS, it R TR M. Bln:
cul><li>{items (0) }</li><li>{items (1) }</li></ul>

GBS PORE, HERABWPHERI XML F.
SRR R —A T ST, R S AW ERRMBIXML, BiAH
A ER 2B E — /A Atom([T] P, BR—AFHXERTH AR, BRI, fRATEL
ZEXMLI AT . AR TT AE AT Atom™ 15 5 F) data & 4B 15X 264 .
EREERT, RIERALLNETFHIKMEH . EXMLICHRFR, STEF
#0258 18 %t data/B 1 i i toString J7 A FE L FAT H

Y EE: A B R B RS W R Text T A RS Wk RAtom[String] ™

S s XTSI EEN, XMEEMText S ARRE X FH—Text2
Atom[Stringl T 2. XX FRELEE Hl. BHNRRFSITHEIXText s
SRR TR, LRAEK. SXMERREZEATe S RFR
YT

<1i>{Text ("Another item")}</li>

AR DAE XML i Bt P 42 A Scalaf i3, BEPIIRE9ScalafRES & T LIk
XMLETR. 2HkiE, MRAa— s, EmRs g+

<ul>{for (i <- items) yield <li>{i}</li>}</ul> 217
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BTt E P E T —EiScalaft i Hi<ul>{...}<ul>, AR ™ th—4NF51
AIXMLZEER
for (i <- items) yield xMLF&HE
TN XMLE F i <li>... <40 5 T 55— Scalaf GG !
<liz{i}</1li>

XREEXMLAEScalaf IS HEXML, B XA RERITTESIESE. WE
WG, XHEZEAMEAROEE LR, fMth—ul, BFiemsPHFEITE, H
PR TCEER N —Mio

HH: ETEMFEETESLELESIALES, EEERIRT.

<h1>The Natural Numbers {{1, 2, 3, ...}}</hl>
EARREG T
<h1>The Natural Numbers {1, 2, 3, ...}</hl>

16.5 HEBMHERRIERX
PRa] A FAScalaZe k2SR B, Bl

<img src={makeURL (fileName}}/>

FEX BRI, makeURLARECHIR Bl NFAFER, MK TAF 08 sy R Y

OEES Wo| BN TR Y PN S A SRR E, 4.
<img src="{makeURL (fileName) }" />

FEsrcB s B 4 F 1 & " makeURL(fileName) )", XBARRIRBEAIRR,

PR AR S BT DAt — AN SRS . A SRARAR A R e v o g | R
FgwE, XAFER S R A

<a id={new Atem(l)} ... />



U P iR A ISR [EnullsiNone, 1ZBYEASRBLE . Billn:
<img alt={if (description == "TODO") null else description} ... />

{1 % description /& 744 2 "TODO " Hnull 193, %t AL fFalt/@ k. 218]
{ 5] L i Option[Seq[Node] |3k F| Rl FEABOR . Bk

<img alt={if (description == "TODO") Ncne alse Some (Text (description))} ... /=

Y R WNRXBAEBT HEARZSring, Seq[Nodel=fOption[Seq[Node]]#Y
E, BEREEEEIR, XAMTEPHORDEET—FH, TRPORDRY
sERoE B AomT . MBRFBILBIEFERRT, RYAFIEE.

16.6 #HFHTREE

A, YREE B EXMLICA A A BIXMLICR . SRS )7 XHTML BT H
JavaScript i, T LAZEXML T fi & 5 FHCDATA#RIC :

val js = <script><![CDATA[Lif (temp < O) alert ("Celd!"}]]></script>

Foat, MRHTEIE RS B OA L B b BRIC AR T CDATA . W13 32—
A TextEACH Y S, WSRVRE AL & A CDATA, ATLIALE —/MPCData i 51, iR
X
val code = """if (temp < 0) alert("Cold!™)"""
val js = <script>{PCData (code) }</script>
R AT LAZEUnparsed ¥1 & AL S BOUAS . B2 BURRERE PR LALL R 5 LA
gt it 2ok 4 T A

val nl = <xml:unparsed><&>»</xml:unparsed>

val n2 = Unparsed("<&>")

AR REA, PRRIRZS 5 i A R I XML
BE, URAT LUK — Y SUESR B A" R

val gl = <xml:group><li>Item 1</li><li>Item 2</1i></xml:group>



219

val g2 = Group(Seq(<li>Item 1</li>, <li>Item 2</1i>))
Mo R T YRR, Bl A I o X AR

val items = <li>Item 1</li><li>Item 2</li>

for (n <- <xml:group>{items}</xml:group>) yield n
/) PEREALIGE

for (n <- <ol>{items}</ol>) yield n

[/ PEH—TolTTE

16.7 #XPathFixz

NodeSeqZ42 4L 725 XPath ( XML Path Language, www.w3.org/TR/xpath ) H/F//
PER . BT UERRER, HIEAESEIEER, Scalafi\VFINEEAR.
AR LA S BN ARSI E R, B

val list = <dl»<dt>Java</dt><dd>Gosling</ddr<dt>Scala></dt><dd>Odersky</dd></dl>

val languages = list %\ "dt"

LI EACED K languagesi® 40 f <dt>Java</dt>Fll<dt>Scala</dt> 15 S5 P H1
WFCHF Al ADCECAEfCE . fihn.

doc \ "body” \ "_" \ "1li"

BRAPALTE, AEENRME ST, o, EREbody F AL HAMITE YF .
\HERAERF AT UE NATAT IR B B9 5 X Bildn

doc A\ "img"

K 5E 1 doc A 3L B ) BT A img TT &
LA@FF kAR T LLUE N R P . Bildn .

img \ "@alt"
WEIR [l 2558 19 s alt i@ Pk, W
doc \\ "@alt"

A B docHHEMDTE M AT alt Bt



16.8 #zLICE m

B SERET A TRLGEEY, ing \ "0 S RSEEAER,

> B, FTMERIPath, RTEERBEMNENS T AERBURME, ZEHIFKIE, doc W
"img" \ "@src"% FBE S NingIEANEH BTN, XMBELBTEBdoc \
"img" \\ "@src"s

BN R AT SR, AR A, ABRAER e, ARARR
TRAE (TAREES M T GAs) o fil:

for (n <- doc \\ "img") #3E n 220

AR RSO A2 R Fltext, A 45 P SI th S A S R A . B
LUF

(<img src="hamster.jpg"/><img src="frog.jpg"/> \\ "@src").text

$420R [0l FFF 5 "hamster.jpgfrog.jpg'

16.8 =LA

YRET AZERE S T i gkl XML T B . N
node match |

case <img/> => ...

}
1 Enode B— A R TR IR A E R imgrtE, WS —ITEL &Y.
BN ST A BN, AR AT LA R kIR A

case <li>{_}</1li> => ...

Ait, WELTESZ T MER, Hin<li>An <em>important</em> item</li>,
A AVCERE S5, EILREREL N, FEFER.:

case <li>{ *}</li> => ...



#16E XMLAME

X MRS S— e e Sk kR XML F R P AR AN EL, A

i, FEXMLER P, 16665 & UL, miAR AT LEORIE RS

M T REECAE, VRLnl IR RS . ISR N A S RN R b,
case <li>{child)</1i> => child.text

FPCAL— NSO T &, AL R XA AR B PR AL -
case <li>{Text(item)}</li> => item

B AUTHIG R R, AN TR

case <li>{children @ *}</li> => for (c <- children) yield c

I i, oxAEMITER R, childrenE—/SeqlNodel, 3H7RENodeSeqs

tEcaseiBiA) i, RAREAI— 1. 2BkUL, W AURSRARIAR:

case <p>{_*}</p><br/> => ... // e
XMLEAAREA R TE-
case <img alt="TODO"/> => ... // ki

mPCEERYE, BT

case n @ <img/> if (n.attributes("alt").text == "TODO") => ...

16.9 fEHTEFMEME

fEScalarf, XML SR SUFFIRAR AR . IR RAE B AR — 1 6, WA
lER—AMED, AITERNEY, RIEHETURBE N EURE .

Wk Gl Elem ¥ 4%, Ffi1Hcopy ik, EA LMW ESE . ARMNBZMNabel,
attributesFichild, A FAr&2sial (Z116.12715 ) Mprefixfilscope, {EMTYRATEER
SRR NFERA TR Dk, filin.

val list = <ul><li>Fred</li><li>Wilma</li></ul>

val 1list2 = list.copy(label = "ol")



16.10 XMLIE#H

F X B R S A — M list¥E DL, B ARg Mulis i itol. HIABAFIRMNEL
LR, RiXEA R, ERNY AT RAA AR,
BEIRI—AER, TR X B Ffcopy:

list.copy(child = list.child ++ <li>Another item</1li>)
BHEMSBE—NRIE, ATLLA%RIER

val image = <img src="hamster.jpg"/>

val imageZ = image % Attribute(null, "alt", "&n image of a hamster", HNull)

BN SHEMmEENR., BF— TR THES £, EWNNodey B H
NodeSeq, Attributef§ffi¥l & A MetaData, BEHRMEANEM:, el LFEIMR0 T X
BEAE—R.

val image3 = image % Attribute(null, "alt", "&n image of a frog",

Attribute(null, "src", "frog.jpg", Null))

@ EE: EXE, scalaxmlR—SHEEIIR, THRAscala IR,

FER R IR S E R EE A NIE—1 . image3TTE RA — 1N "src" )8
¥, EBE N "frogjpg"-

16.10 XML

A, REEEERAWER N FERFMHNEN. XMLEERET -4
RuleTransformer, Z20] LI — 2 RewriteRuleSLHil i A RIFEA T s R HFR,

BB, BB MR IR SO P A Bl Y AR R0l REMARE XL —
A~RewriteRuleFf B 5 transform 75 ¥ :

val rulel = new RewriteRule {
override def transform(n: Nede} = n match {
case e 8 <ul>{_*}</ul> => e.asInstanceOf [Elem].copy(label = "ol")
case _ =>n

)

237
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223

SRIE, ARBEAT AR AT fir 2 S5 AR XMUAR A T2 1

val transformed = new RuleTransformer (rulel).transform(root)
#7AT 1L 7E Rule Transformer AL i 25 o 45 tH 23U .

val transformer = new RuleTransformer (rulel, rule2, rule3);

transform 7 T3 B 44 1 AR SR AR, REFFTA AL, J50/m ik Bl 28 i AR e A%

16.11 MEFFRTE
MO B XML RS, XML 4 AloadFile 5 7 :

import scala.xml.XML

val root = XML.loadFile ("myfile.xml")
Y-t 8T L M java.io.InputStream , java.io.Readera{URLJINZ :

val root2 = XML.load(new FileInputStream("myfile.xml"))
val root3 = XML.lcad(new InputStreamReader (
new FileInputStream("myfile.xml"), "UTF-8"))

val rootd4 = XML.load(new URL {"http://horstmann,ccm/index.html"))

R4 F Jave 2 PR FRARHE AU SAX AT AR INAR Y . B AT HF AT A SURY SR SE L
( Document Type Definition, DTD )

N EE. XAEATERE N MJava B4Rk TR EE, BEHARMELSGE R
BDTD, AHE, FBOHMIXHTHSERIERKNKE, EERERM, X
o &) AT 88 £ e w3c.org il RIE SR FF R E0TD,
EFEAMEE, RBEEIKHcom.sun.org.apache.xml.internal.resolver.tools
b #CatalogResolver ; 8, MRERIFERPAPLIARBEIAZ, BTN
fApache Commons Resolverdi B HHIMRA ( http://xml.apache.org/commons/
components/resolver/resolver—article.html) o
QEEMLN R BAPI AR D ESARITHR, UTRNAESETRARX
BB

val res = new CatalogResolver




16.11 mEMERE m

val doc = new factory.XMLLoader[Elem] {
override def adapter = new parsing.NoBindingFactoryAdapter () {
override def resolveEntity(publicId: String, systemId: String) = {
res.resolveEntity({publicld, systemId)

}
}.load (new URL("http://horstmann.com/index.html"))

Scalaif {24 T A 4b— s, TTLMRBERE. CDATATFIZSH (af%) .

import scala.xml.parsing.ConstructingParser

import java.io.File

val parser = ConstructingParser.fromFile (new File ("myfile.:ml"), perserveWS = true)
val doc = parser.document

val root = doc.docElem

¥ B ConstructingParseri& [7] —~ 2% Document 45 &1, 18 FH:docElem 773 0] BL
PR CHSAR T
WRARE S HDTD AR LT E B AT (AN RO SCRES ) |, BT A doc.dtd

vilas,

EE: BIAERT, ConstructingParserdt REEATSLIR, MEB T 1HERATLE
HERE, ben.

<!=- unknown entity nbsp; -->
W RARRETSE R —PXHTMLSCfE,  TT I FXhtmIParser+ 3 .

val parser = new XhtmlParser (scala.io.Source.fromFile("myfile.html"}}

val doc = parser.initialize.document
HMERT, REERLARINBIBITHEOLARST SR, Fim.

parser.ent ++= List(
"nbsp" -> ParsedEntityDecl ("nbsp", IntDef ("\uOOAO")),

"eacute" -> ParsedEntityDecl ("eacute”, IntDef ("\uD0E3")))
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225

BEARAEXMLEI S 4, ATL Hsave 5 ik
¥ML.save ("myfile.xml", root)

XAFEAUT =AESH:

- encHNAEEFAF ARG (A H"1SO-8859-1") o

« xmlDecl 35 & it P BIFIE R B EARXMLAEH (<2xml...?>) (BREN
false ) .

+ doctype2# i scala.xml.dtd. DocTypefIxf & ( H4 Jynull) .

HPIF, BB AXHTMLIE, R fEEA

XML, save ("myfile.xhtml”, root,
enc = "UTF-8",
xmlDecl = true,
doctype = DocType ("html",
PublicID("-//W3C//DTD XHTML 1.0 Strict//EN",
"http:/fwww.wB‘org/TR/xhtmll/DTD!xhtmll—strict.dtd"),

Nil))
DocTypetti i 28 i B J5 — S B0 M4 & A FRDTDFA B i —— X B — MRAH A

BOXMLEFE, REAEXENAT .
YRt T AR A Bljava.io. Writer, fHXHE—RIRGEAAES HETASH (BABRE

{E}o

KML.write (writer, root, "UTF-8", false, null)

) . RV, RENENTETSRSHEERITE. BNHR
— %

<img src="hamster.jpg"></img>
WMRRBE

<img src="hamster.jpg"/>
TR

val str = xml.Utility.toXML(node, minimizeTags = true)




16.12 HEBZEMH |IE!:III

@ R MBRELAREMURTEEEAREMEI, TTLAAPrettyPrintersk.

val printer = new PrettyPrinter (width = 100, step = 4)

val str = printer.formatNodes (nodeSeq)

16.12 f&=IHE

FEXMLY, 4 %5 (A iR e kb e, KfllavaskScalaF @AIHES . s,

XML A4 %5 (62— URI GEFtRURL) , Hin:
http://www.w3.0rg/1999/xhtml
xmins /& ¥ 7] LLFS B — gz, filan.

<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>...</head>
<body>...</body>

</html>

htmlTCE &GS (head. body%s ) H#EEX MrA S E 2,
Bt aT LB A B MmassE, #lin.

<svg xmlns="http://www.w3.0rg/2000/svg" width="100" height="100">
<rect x="25" y="25" width="50" height="50" fill="#££0000"/>

</3svg>

fEScalath, 5/ TCEEBA — 1 scope/BYE, 5% ¥ NamespaceBinding. %K Hjuri/@

PN A 42 23 [B] A URL,

MR R Z A A2 T, AT L0 fy 4 25 (8] T URLYE 27818 1 4 A

B, B—MHoERS L ERWAR, Bl

<html xmlns="http://www.w3.org/1999/xhtml"
xmlns:svg="http://www.w3.0org/2000/svg">

ERARA LS| AR Bsve X TR 44 25 ] http:/www.w3.0rg/2000/svg o BT Elsvg:

IR ERK IR T2 =M. Flin:

{226
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F16E XMLALE

<svg:svg width="100" height="100">
<svg:irect x="25" y="25" width="50" height="50" fill="#££0000"/>
</svg:svg>
PREGZBICARTEL16.971TH , F ElemX R EBA prefixfllscopelti. MHTas< AR
XHE(E , BERHEAN TR E LN, KifEscopeurifil, Ak, YRS L™ H
XMLICER, WFEETF T Hprefixflscope, filfm.
val scope = new NamespaceBinding("swg", "http://www.w3.org/2000/svg", TopScope)
val attrs = Attribute(null, "width", "100",
Attribute{null, "height"™, "100", HNull))

val elem = Elem(null, "bedy", Null, TopScope,

Elem({"svg", "svg", attrs, scope))

1. <fred>(0¥3RIA7 <fred/>(0)(0)W8? Fft4?
2. WTFARBAERM A7

<ul>
<li>Opening bracket: [</li>
<1i>Closing bracket: ]</li>
<li>Opening brace: {[</li>
<li»>Closing brace: }</li>
</ul>

R iEE ©2
3. H

<li>Fred</li> match { case <li>{Text(t)})</li> => t }

il

<li>{"Fred"}</1li> match { case <li>{Text(t)}</li> => t }

M AT AARE?
4, FEE—XHTMLICHFHFTENITA Niralt@ Hiimg it K .
5. FTENXHTMLICH e BRI FR. BD, FTERETA (L Fimgro & M AYsrcB PE(EL
6. FEEXHTMLIC{ 34T El— A5 7 30 b 44 0 BT A i B e HURLIM &



#o BP, FTENFRAT ass# child SCA MihreffE 1

7. WE—AEE, H— 2 Map([String, String] IS, RE—AdDLE, K
et xof B VR A —ANdt, BB R —dd. Bln:

Map (YA ~> "IN, "BM.-h 12N

R <di><dt>A</dt><dd>1</dd><dt>B</dt><dd>2</dd></dI>

8. HE—HA#, #ZAULE, HEFEMMap(String, String]. KRB FIERT—
AT AR, ATRETA AERERME— (AR ) 1.

9. Xf—AXHTMLICRBEfT2E %, SR Aralt/B ¥ imgit & B m—4
alt="TODO" B, HAHNETLEASZE,

10. 5 — A R, EBXHTMLICE, $ATRI— N R, FHRFFER,
WiRR B T DTDLL BT A CDATAN %« 228
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Chapter

fEScala, PRAT ARSI BRI R EL, BOBE R FN R BT LUR T 2708
B, BBUIEVE, Array[T]A] AEREBRBITHICE . BAMERRF S, (BT 68
SRE L., A, REESEREUHRE ., B, BEXTERF, TOARAE—ERIN
FE L. HH, MRSERAELT, BRASHALRSERIRZ ] R X A7
e, B—A BT Array[Any]it, PREEARFESE A—>Array[String] 8?7 7EScala
dr, HRAET AR E VRAG SRR SR B (IR B RS R AR 224

AREHR ST

o K BR. FEMEEETT LA LRSS,

- WERRSEOHBELHRZGE, UHTESTHEEE.

« RERIFLEMIESAN T <: UpperBound, T >: LowerBound, T <% ViewBound, T :

ContextBound,,
« HRA[ LSRR A R —A %, BN (implicit ev: T <:< UpperBound),
o 4T () RFREMZ KM FREXFZMSHUTH E—, RA-T (H
Ar ) RFRmIT AR 231]
- PVEERTIOREHNRRSE, A EEAFRITR.
- WANERTRREANKRSE, HnEHSH.
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171 283
FlJavaskC—HE, AHASTR T LISKM S Y, EScalarh, WA S HE XK

RMBH, plm:

class Pair[T, S](val first: T, val second: 5)

BL_E 58 L — A BRI SMTAS K . 70 L, RAT LUK RS EORE

MR, S, USAREMEREAL,

WA AREBIRBBRAAIR L 6 MRRIEER S B LR LR,
HER— N HEAZE, HinPair(Int, String].

ScalaZs M H T S HHERT H S PRERY, SXARE O

val p = new Pair(42, "String") // X£—TPair[Int, String]

SIS IRE =ik

val p2 = new Pair[Any, Any] (42, "sString"}

17.2 ZBIRY
BRI P A AT LU RIS, A TR — R RAROR B

def getMiddle[T] (a: Array[T]) = a{a.length / 2}

MZ R —HE, RREIORRSHOE RS2 )E -
Scalag: B FIZT M1 A I S PR S HORMERT AT .

getMiddle (Array ("Mary”, "had", "a", "little"”, "lamb")) // Hi&¥flgetMiddle[String]
A WE, fRan]LEERR.
val f = getMiddle[String] _ // XEAEMER, RF2L

173 RBTERE
£, ARHEXRRERIATRG . % R Pk, EERCHP LI
HKIHAR, BURIKEE:

232 class Pair([T] (val first: T, val second: T)



17.3 RBTERATE

BAEARARE RN —A e, 7= B NHR A

class Pair(T](val first: T, val second: T) {
def smaller = if (first.compareTo(second) < 0) first else second // H#iR
1
SR g ——FR {1 3F AR N3 first/2 754 compareTo i % . EfFJUXMAEE, FATTA]
LIEsin—A~ LR T <: Comparable[T].
class Pair[T <: Comparable(T]](val first: T, val second: T) |{

def smaller = if (first.compareTo(second) < 0} first else second
}

X Bk T A= Comparable[T]H) T-255 .
XBE—3k, FATHLLSEHI{kPair[java.lang.String], {EAR fE 5011 1k Pair[java.io.File],
[ 4 StringJ:Comparable[String]# 257!, iFileJf#4A LB Comparable[File] filan

val p = new Pair("Fred”, "Brooks")

println(p.smaller) // ¥iTHIBrooks

&> HE. XA FELSTENT . WRAEE Anew Pair4, 2), MEWEHT
S8 F7 = Int, BAET < Comparable[TITEHRE. BRARSN1TAT,

TR AT RS — AT R, 200k, BERIEEE -1k, fA—
AME RSB RS — A, B IR ER AT AR, BHIRAR R E - H R
B PTFRBAME RS,

class Pair[T](val first: T, val second: T) {
def replaceFirst(newFirst: T) = new Pair[T] (newFirst, second)
}

ARG EG, BERNITAE — A Pair[Student]. FATRIZAFFH— 1 Person
SERBE AP, MR T, XEEE RIS R & 2 — T Pair[Person]. WEMS,
Fe ik ofe TR DA Z R TR S RY BT

def replaceFirst[R >: T] (newFirst: R} = new pPair(R] (newFirst, second)

fEAp, EWTRR, RARE KBRS B 7RSI FUATSER:
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233

def replaceFirst[R >: T] (newFirst: R} = new Pair (newFirst, second)

1R (BB 2 W LE 34 HE BT rmew Pair(R].

ER: DRIFTEER

def replaceFirst[R] (newFirst: R) = new Pair(newFirst, second)

FRFZETAEIE SR IFE, BEHEREPairlAnyle

174 NERTE
FERI—T, RIBAL—F ERNRG] .

class Pair[T <: Comparable[T]]

AME G RAR IR E new—Pair(4, 2), HiFEFSHARBEIntA R Comparable[Int]#F
®Y, Fljava.lang.IntegerfuEAR[R], ScalafyIntZERIH B4 LM Comparable, Aif,
RichInt3 Bl T Comparable[Int], [RlEfiEA —MIntB|RichIntf [N, (H XA
BETFHNES 21, )

CRUOTIRRMR “MERE” |, BEuXEE.

class Pair[T <% Comparable[T]]

<% KT BBRA TR AR PR N i Comparable[T].,

#08: FOrderedtS LT, T7EComparablefyEsall H SIAMEML T X RIBIED.

class Pair[T <% Ordered[T]] (val first: T, wval second: T) {

def smaller = if (first < second) first else second

}

FAERT— T8 8 X MR E 4 java. lang. StringSE B 7 Comparable[String], 18i%
FE LI O0rdered(Stringle B TRERE, XHAFEN B, FHFETTLIER
HEEHERLRIChString, MRichString20rdered[StringlayF£H,,




17.5 ETXHRE

175 LFTXHRE

MERET <% VERUIIFIE—TITEIVIER R, T XREMEANT M,
HehME R ANEEK, TERLFEE—-DERAMITIH BRE" . RITHES
DTN HRAE.

filtn .

class Pair([T : Ordering]

ks CESR A E— T R Ordering [ T) A9BR R, BRE AT LIBREZR
goreEh . YRR —AME AR N kA, WERN— RS . UTE
— Al

class Pair[T : Ordering] (val first: T, val second: T) {
def smaller (implicit ord: Ordering(T]} =
if (ord.compare (first, second) < 0) first else second

)
EFENEPRESED, RelE LRl BRE IR,

17.6 Manifestt TR E

E%%ﬁ‘¢ﬁ@%Amﬂﬂ,ﬁm%¥~+Mmﬁﬂﬂﬁgo¥ﬁﬁ§$%ﬂﬁ
ORREE % THEITE, XRLEA . 2R, MATRInt, fRERE B XK
R—Avint[|$41 ., TEScala®, Array AAIRFEERMA—ITEK, HIFARIAN BT
PRAME, MERERE — N R R BRI R AT, IR RS AJX I Manifesttf
SR, HTERMESNIERSE, RITUHETXRE, REXHF:

def makePair ([T : Manifest] (first: T, second: T) {
val r = new Array[T](2); r(0) = first; r(l) = second;
}

1 4/ 8 FimakePair(4, 9), 1% 38 52 0 3 fa =X i Manifest[Int] H 32 B _E @ A
makePair(4, 9)(intManifest), BEE—F, ZJr A #Enew Array(2)(intManifest), 14
0] kA 2 A B A int 2]

WM LB A E S ERAWLIE, ERMEXNLRERESKREN, Raf—
AmakePair i, HELLIEA A RET,
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177 SERE
KRB LIFERA ERFT R, Bh.
T >: Lower <: Upper

RABERIE A B4 ERBEANT R, R, HREIRTTLIE R — AR50 8 £ M
ﬁ! ﬁ&ﬁ#:

T <: Comparable[T] with Serializable with Cloneable
JRET AT AP 5

T <% Comparable[T] <% String
PRULAT A 24 BT SCRE

T : Ordering : Manifest

17.8 EAARME
RLHARGA IR RS — MRERRE TR, SIS FERTHA

T =:=0U
T <:< U
T <%< U

REAFH XM TREETU, BEHUMNTRE, SETHNAE (BL) #in
AU, BN, RRERN RBRAIEASET | R,

class Pair([T] (val first: T, wval second: T} (implicit ev: T <:< Comparable[T])

WH: XENORFENBEIES KT, ENRScalaXEREMNR/M, X TXA
BEHEMMEEUREBARNARBENS TSN E21E,

TERTTE AR B, FHIERIZY SRR A H ok HE 2 A SR 5E class Pair[T <: Comparable[T]]
BN, Ail, EFERENGRT, BRARSMBEM. 40P, KESE
PIRRIARA &

REVAFAER AT LIEZ BIR b g LR RBERE R FTEAM %, UTFRE—IR
1 :



class Pair|[T] (val first: T, val second: T) {
def smaller(implicit ev: T <:< Ordered[T]) =
if (first < second) first else second
}

#RAT LAk H Pair[File], /REFileH A RHRBUIFI. RA SIRVERismalleri ik
B, Ao,
B — AR R OptionZ& 1 orNull 7 35 «
val friends = Map("Fred" -> "Barney", ...)
val friendOpt = friends.get("Wilma") // iXf&fOption[String]
val friendorNull = friendOpt.orNull // B4RsString, B4Rnull
e Tavaf CISHTACHERT, orNull kst iRA I T, B R Javarbid # 6 finull st
R, ArbX AR AOE R TR, Hiint, Bl B MR Ak AE.
B S orNull g S ERH A Z5Null <i< A, HROIRETLLSEHI{EOption[Int], HEARFIN X 2L
SEAG)d FR orNull BT T .
KR — AP R G ST, Lt

def firstLast[A, C <: Iterable[Al] (it: C) = (it.head, it.last)
LARPATIN T ACRS -
firstLast (List (1, 2, 3})

T3 B — MR, HEW 2R BHNothing, List(Int]l AFF& (A, C <: Tterable[A]].
FAt4RNothing? HKAUHEWTAS A EList(1, 2, 3)TEHIMTHARM 4, BFOAERER -1
AP ICACEIAFICH) . EH EARPOXA M, & RTEC, AR HILACA:

def firstLast[A, C]{it: C) (implicit ev: C <:< Iterable[RA]) =
{(it.head, it.last)

BER: MRTE12E=E B XRMAIHIT, correspondsF A= ER N FIIREEEE
poiva:sEI=R

def corresponds[B] (that: Seg[B]) (match: (A, B) => Boolean): Boolean

matchRTiE 2 — MI RS H, RibLRHMFTAELHEXES, REA
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XAME BRMmatch, LN TIEBS .
Array ("Hello", "Fred").corresponds(Array(5, 4))(_.length == )

ZmiX AR BETEMT HBRInt, MMEERE _length == _RE4AL—EH,

179 BF
{BUE BA 14—~ RO Pair[Person] {5 b A 2 .
def makeFriends{p: Pair[Person])

G StudentEPersonffy £, HE-4 3K AT LA Pair[Student]F 355 ¥ FimakeFriends
e T, XENEER, A& Student/EPersonf) 728, {HPair[Student]Fl
Pair[Person] Z B/ H4EATX &

IARVRE SRR CR, WALEE X Pair2dShif R — 45 :

class Pair[+T] (val first: T, wval second: T)

+EHREZLMESTHEN—BREN, E5TRFEN T MEE, dF
StudentfEPersonfl) TR, Pair[Student]tis ik fZPair[Person] TR T,

WA LIE 75— RS, % 87 RIEAFriend[T], F#AHBEGRBITHABN
AR BN

trait Friend[-T] {
def befriend(someone: T)

}
AR EVRAE — > eR %L
def makeFriendWith(s: Student, f: Friend[Student]) { f.befriend(s) }
e FiFriend[Person fE N SEOE A EL? HBLEUL, WIRRE .

class Person extends Friend[Person]
class Student extends Person
val susan = new Student

val fred = new Person

PR ¥ FimakeFriendWith(susan, fred)BERLINNG? F FERNZRINA R . WRFred B &1



17.10 thEMFELER

R ABCRAR A, fh—E S E R R Susan i A
FEAAAG T MM TFRE T EEMERAN . StudentZPersoniyFAA, (H

Friend[Student]/2Friend[Person] By RY . XHXFiFL, RT/EHRASHAEWARERL
i

trait Friend[-T] {
def befriend(somecne: T)
}

TE—MZRIBREIFE AT, JRAT LA F B A X B R AR, 2Bk, PSR
#9255 HFunction1[-A, +R]. BEMAA A 2XBESHRZIERK, BT KA
def friends(students: Array[Student], find: Functionl[Student, Person]) =

/7 PRATLL S — 2B M find: Student => Person
for (s <- students) yield find(s)

fBE A — 1~ R

def findStudent (p: Person) : Student

HREEFX A BB i friendshS 7 MARTTLL, TR E 2L Person, FEH MARBLEERE
FStudent, ¥ = i Student&5 R, W] LIBHUA Array[Person]

1710 HEMFER
fE17.9%, RED T REFESH XA, R EE ENRDEN., EEWE,
Xt FRARFZ P AO(EE A AR, Xt F e A ENE A
HR—ANXT SR R A= R, IR R A & . OB HER T A2
FELEH), 2Bk UL, 7EScalath B BRASCRFEIAR . RASREHE— 1> Array[Student] 5 #t
i Array[Person], B& Rk, XEMEARLLE, FEMTRIEE:
val students = new Array([Student] (length)

val people: Array(Person] = students // JE¥k, BEZRTATLAXFEMEL -
people (0) = new Person("Fred") // HMA! HfEstudents (0) AHREStudentT

BRI,

val people = new Array([Person] (length)

val students: Array[Student] = people // 3E¥k, {BEERATATLIXFEAML -



m BI7E KBS

people (0) = new Person("Fred") // BRI PfEstudents (0) AEREStudent T

~) M fEdavat, HATT DU Student[ 1B F e h Person[ 1K, EIRIR
HEILIEStudent XN KAINEZEAR, tEMWArrayStoreException, #
Scalaf, HIFB/SIELTHI| XXM ERNEFBLFF,

B RATRE A H— R T S, SEAXRTAEN. EER—THH
A TCR B, At SRR RE BRI
R, SR

class Pair[+T] {(var first: T, vai second: T) // &R

WREAR B REE, FELNT Msetter ik, PMERRTITHIAE T E L L.

first _={value: T)

SHE R A, TR EIRA R A B R PR
Fit, ERMSE D, BERRESIEN—ENSERBEN, LWITH
Tterable[+A]ffoldLeft Ji #% :

foldLeft[B] {(z: B) {op: (B, B) => B}: B

- + o+ - +

TERABAEN THMES
XS MAR T AR A, AubA R eI a i RATE— Ak B A KR 3
. #1737 PR AN @ ireplaceFirst )7 % :
class Pair[+T] (val first: T, val second: T) {

def replaceFirst(newFirst: T) = new Pair[T] (newFirst, second) // HR
}

R RE L RS, BOMRRMITHIE T, (BR, XANIrEAafEain
A X E——E R BT X .
RO B RA TN BB — A RRBH, G

def replaceFirst[R >: T] (newFirst: R} = new pPair[R] (newFirst, second)

B3, FERR T A B RBSPROZTATIE. HERER XN, Bt
BRAE NS SR A A Al



1711 HS|AREZHR

1711 W&EFREEZE
RIS REMER S, WAl 25%, TEEEITHFIREZRSH,
B R—ALERRUAT, B RC A List[ TIHY I A

abstract class List[+T] {
def isEmpty: Boolean
def head: T
def tail: List[T]

}

class Node[T] (val head: T, wal tail: List([T]) extends List[T] {
def isEmpty = false
}

class Empty[T] extends List[T] {
def isEmpty = true
def head = throw new UnsupportedOperationException
def tail = throw new UnsupportedOperationException
}

PRA: X B ENodefNEmpty 24 T ikt lave B FAM S LB E S MRR
%tScalaB| RBABAIE, REEREHRERMAFINIRIDT,

K Emptyse UREE FEA LB, BNERARS. BRFRNICERE L e R
bop-¥

object Empty[T] extends List[T] // §&iR

AR S B ERBEB MBI R ARG S, TATH MR IT 244K
List[Nothing] :

cbject Empty extends List[Nothing]

YRRIZAICBTE S BT 14B)d, NothingZRURFTA 2R FRA, Fik, XK
IV AN F BT RS bt

val lst = new Node {42, Empty)



m EI7E EBSH

KA E R RN, RITHASAHN, List[Nothing] o] LABE S # M List(Int], B
Node[Int] 441 25 REB MR -

17.12 ERBERF

feavatdh, FPAERAKERAEN . Aid, WRATLEE RN BRSO e
B, RGRB, Tk

void makeFriends(Pair<? extends Person> pecple) // EREJava

BT LA A List<Student>{E A ZH0R A -
YRt T LAZES calatp 8 BB ECAF . BAE EEEXRETFH:

def process(people: java.util.List[_ <: Person] // Xf&Scala
fEScalath, XHFHMVERIPairds, MR EFEFAT. (BEUEParRAZEHT
class Pair(T] (var first: T, var second: T)
HRAMRAT LARE S
def makeFriends(p: Pair[_ <: Person]) // BILIffiPair[Student]ifH
et BT LA 535 25 o PR S RCAY -

import java.util.Comparator

def min[T] (p: Pair(T]) (comp: Comparator|[_>: T])

KB RAR FRAE RAFERAR TR, TRATDHES 1 85 AR A7
XA,

AN R EREBENERETT, SoltXRBREEFTRARE. ¥R
S, MR ERRZESCala 2,950 TR

def min[T <: Comparable[ >: Tll({p: Pair[T]) = ...

RRFTENT .

type SuperComparable[T] = Comparable[_ >: T]

def min[T <: SuperComparable[T]] (p: Pair[T]) = ...




%3

%>

. BN AR AEKPair[T, S], #—A-swap ik, & [EIH 42 Bl i B A BT %

s
& X —~B] e Pair[T], H— A swap ik, HxHBHAFNAE,

3. #EKPair(T, S], HE—MZE Fikswap, BEZIHMEERSHFIE EH R

10.

PUR VA= Ni0F DOK (N
FE17.3% %, (R (TAEIEPair[Person] #58 — N1 & il Student, R AR
FEE LreplaceFirst FEE—1 77

. FH4RichInt3E Hi Y & Comparable[Int] il A & Comparable[RichInt]?

F®E — 2B Emiddle, & E{E{MIterable[TIKFETER . ZHIKE,
middle("World")M 3 2'r'

#rFterable[+ASFE R . Bk TRMSHA? HHALEX LT EHEE
ST IR

fE17.10% 9, replaceFirst i EHA — M LREAE . A RAREX 7T 2L )
Pair[T]%E X — 4RI 77

def replaceFirst[R >: T](newFirst: R) { first = newFirst } // $i®

TE— AR A Pair[+T) PR H T RS EE LR TR LA E. A, SEBUElR
A] LUfEPair[+T)H5E L

def replaceFirst(newFirst: T)

BEET, EHETRSEES (UEMATEMYIN) . WiEHXHF—
il 5E X —Pair[Double]f¥) T-Z<NastyDoublePair, HSreplaceFirstiik, H
newFirst i3 7 e oH bl . SR J5 X SEFRIE AL NastyDoublePair i Pair[ Any i
FHreplaceFirst("Hello"),

eI AR K Pair(S, T), (HFARKTAHGE L— D swap i, RIS HOHF ol
DE: 2N

257

242



188 ZFHFEH

AEMTE M

« 181 FABIRAI—EE2595

» 182 KEE—H2610

« 183 BBE—R2621N

« 184 KAIFZ—H2630

. 185 LEHAAI—264 51

v 186 EAEA—A65TT

« 187 HEER——E5266T1

« 188 FRLEHA—H267I0

« 189 ScaladSHRG—26851
« 18.10 [ HHKA—75E26901

« 18.11 KBIEA—4E271
«18.12 G KRImE—E272 01
« 18.13 HEEL M —527451
- 18.14 BAEFAIE—E278 T
. GR3]—HR281T1



Chapter

AT T, REEFDIScalafBBRAMPTALRE, QFHERBROIL, RITE
B et B S RRIFRETEA

AERE S

« BGIRAN FT RS AN RSB T .

KRR TR SN MR RS T H AT,

. REIFIZLRARE — T/ NIZA TR,

© EMEREHT TR

- FRERRUCHZARRBE R SHRM T

- i A SRR RRHEA B RS RARTIEK

“EREAY B SPREDRSTEREE A
© WRARIIHEFRP BRI
- BHELRHAR S N SPALRN LRSI

18.1 EAfRH

B EM S My, KA LRI Rviype, EAPNAIRERME: vAlnull, XU kX%
BREANESROER, [HEfef S RRE M.



H18E BHAD

Bk, RATEBINRE Ethishy iy, i R 2R ATy i B Bk -

class Document {
def setTitle(title: String) = { ...} this }
{ wase’t ERLE )

def setRuthor (author: String)

}
SRIEVRBRET LIRS 30 T B9 .

article.setTitle ("Whatever Floats Your Boat") .setAuthor ("Cay Horstmann")
Ait, BREEAFE, FERRT

class Book extends Document {

def addChapter (chapter: string) = { ...J this }

}

val book = new Book()

book.setTitle("Scala for the Impatient").addChapter(chapterl) [/ R

i FsetTitlesk [H fy S this, Scalakfik [EIERLHE i Document. {HDocumentFFEH
addChapter i ¥ .
f e ) e 7S W set Title 1R ISR Aythis.type :
def setTitle(title: String): this.type = { ...:; this )

okE—3k, book.setTitle("...") i i& F R g Ebook.type, i t TbookFH —1~
addChapter /i, J7ikERAEALT) 1o

QSRR B 5 S — A object L BINE S HHI T, fiRL AT A R BRI RY . AR
TRELG I . FRHABMEA SR HR—EE R, R A -], FEREERE
MET, MaRERAEEEEAYR.

Kb, A% AERHEIRRHE RGN WA

book set Title to "Scala for the Impatient"

SRR THE BT L



book.set (Title) .to("Scala for the Impatient") 246
BEibX BB TAE, setidR—ASHCH R Tited) ik .

object Title

class Document {
private var useNextArgAs: Any = null
def set{ebj: Title.type): this.type = | useNextArghs = obj; this }
def to(arg: String) = if (useNextArghAs == Title) title = arg; else ...

}
HE R Title.type 2%, /R EEH
def set(obj: Title) ... // &R

EATitled A R BF 2 £, TMARLE,

18.2 KEEF
ERSER, HVEE T HERMWRTAA TS £, T R—RE:

import scala.collection.mutable.ArrayBuffer
class Network {
class Member (val name: String) {

val contacts = new ArrayBuffer[Member]

private val members = new ArrayBuffer[Member]

def join(name: String) = {
val m = new Member (name)
members += m

m

)
AL EIERA T H O AMemberZ, 2GR, LLFRFIANFL:



m H18E BHRAED

val chatter = new Network

val myFace = new Network

£ chatter. MemberfimyFace. Member & 7 F 8925
247 YA BB Eh— -4 (Network ) BIAE (Member ) #RANEF—ARI%

val fred = chatter.join("Fred") // & Nchatter.Member
val barney — myFace.join("Barney") // & AmyFace.Member

fred.contacts += barney // $4i#
MR A SEA XA, AR %S EMember B M FINetwork2 8 Z 5b, — 1)

3177 ] BB J& Network I REAEXT 5
SRR R AR 2 O RE R AR PR AR E X, BRATLIA %
R Network#Member, B “4&fTNetworkffJMember” o

class Network |
class Member (val name: String) {

val contacts = new ArrayBuffer [Network#Member]

}
R B TR R AR (R R BT T R AR A SRR
AR EERR YRGS, AT LA b AT R

OEE S{bNetwork#Members X RIK AR L HE AW AUM "R Rt &
ZIANE. BEEISITNREE,

18.3 K
BT KR

com.horstmann. impatient.chatter.Member
K. WRER T Memberik B TE A X S L A -

com.horstmann. impatient .Network.Member



18.4 EBIFIZ

XM FEARNTIRZ B2,

RGN, BERNREARMMMLARE “RER” , WA, B
G EPIA . BHAEE . AR U YR —Fh

-

- MR

+ val

+ this, super. super[S]. C.this. C.super&{C.super[S]

BRI AR RE R, EREMERERN, REMNTEIAZPNRE, W
SIS SCIETE T & AL —ERAL,

AMuingt, KABARERvar, HIU0:

var chatter = new Network

val fred = new chatter.Member // $Hi®

chatterARE

1 AR T BB — A A [ (O (B RR (8 4 chatter, 441328 J0i: X 2R chatter. Memberfif( th
B

P BWEE: TR, KERBFARENXDRARa.b.c. THBEMXEEREY
a.b.c.type#T, 3&I3ki%, chatter.MemberghAchatter.type#Member—E
falr Fchatter.type BBl ggMember, XABARBE BER LNEE, T,
HIHMRIFSBERETF XA ab.c.typetTHIRERS. BEBEMLa.b.c.TRIT,

18.4 EBFZ

SFE AR, RAT L itypesti 7l — MRS 2, BRI

class Book {
import scala.collection.mutable._

type Index = HashMap[String, (Int, Int)]

248



m H18E FHHAD

249

XRE—k, REL AT LU Book. Index i AN J& BE 45 H ) d5 A scala.collection. mutable.
HashMap(String, (Int, Int)].

KRG 2 DR EAREN R . EARRHIEScala XX FHTUZE. A, £
REPLHRA] LI THZ A Bitype, B AREPLHMFTE AFHRARBDTE I TEIR
E L '

WA typeX@FEM AT RLEEFRPWARNAMRER, 6.

abstract class Reader {

type Contents

def read(fileName: String): Contents
1
RAMEELBL2T R AMREE,

185 MR

FRBH “G5HER" HRRE—HX TS E ., FRMAERMMRUH, X
L. R R R A AR . BBRIE, T HEWAE -
ZE RIS Bltarget :

def appendLines(target: { def append(str: String): Any 1},
lines: Iterable[String]) {
for (1 <- lines) { target.append(l); target.append("\n") }
}
HRAT LA XHE faf L4 append )7 1 19 25 9 52 )8 il appendLines ik o X HUE L —4
Appendablef5 T B 735, B ARl HEHA M R BB A BRI B MR 92K |
ZERESS . Scalaffifi % 513k V8 Fltarget.append(...)o Z5HIZSRIIEVRAT L2221 7 (E 1
oG RER SR -
Ait, HEERFEER, REAANTHEXR S, Eib, RE0ZRERZE
FEHR Mook 3 B — MR A2 AT A AR A EE AR SE 2T



18.6 EA/%RH m

ﬁiﬂﬂ £EMK T 5 tndavaScript iRuby XM B SR BREIBE T "B F
"RAED. EXEEEYP, TERELE, LIRS Tobj.quackORIET
@, EARESESEobjIEE S EN REB—ZRER EquackTT k. BREIE

%, RABEZobiEHA0uck (B8F ) , AETERERURBBIMERR—
KREEFRIT,

186 SA%EH

HAKBNE AT

T, with T, with T; ...

BT, T, TERER, BRRNZESLUME, FKMELMWHREFT—1K
RGBSR A FT, B, XPERRRIL PR MEC R KR
PR] LA R AR RGP R B R R A {E. BI4n:

val image = new ArrayBuffer[java.awt.Shape with java.io.Serializable])
#%a] A Hfor (s <- image) graphics.draw(s)J4: il iX 4~ imageXt 8 ; RHLAT LUFFILIX

AvimageXtg, B AYREEFTA TTRE R ATHFIULE .
MR T, R HAEIRINARLEBERTZAR ( Shape ) HLA2RI BT FIALHINT R :
val rect = new Rectangle(5, 10, 20, 30)

image += rect // OK—Rectanglef&Serializablefty

image += new Area(rect) // #fiR——-ArecafshapefifiRserializablefl

W HRBWTER
trait ImageShape extends Shape with Serializable

X ER /R FD &k 3 ImageShaped & B A &£ 26 B)Shape with Serializable,

YRET AR ESHIZE TR P BRI B T B R B s B 2R Y Bilan.
Shape with Serializable { def contains(p: Point): Boolean }

%270 B S A B% 2 Shape 19 T 25 B 1 /2 Serializable iy 2R, I HavA —4



H18E BRAB

HPointZH i contains /77
MEEAR B, ITTEEHAEEL

{ def append(str: String): Any }
R TFARBEHES

AnyRef { def append(str: String): Any }
A &R

Shape with Serializable
RLUUTARBHES

Shape with Serializable {}

18.7 HhEXR
ST — AT SRR, L bR EERR, RRARSE
A KEIS R A, OB, TS
String Map Int
A
Map[String, Int]

rhE RO S P AR A, 2601k, AxB={(ab)|acAbeB}
B BRI BN AFIBA B4, 7EScalarh, ZRBB B (A, B). QIR
FABCEFRE, WA LU E X
type *[A, B] = (&, B)
W SRR LIS String x Int AN/ (String, Int) T o
B B AR R AR R O e, M HRMERT—HE, EfRAGEH—
BAEE AR R . Filhn.

String * Int * Int

AR AR E L ((String, Int), Int), %K 5(String, Int, InFIHEAAR, FHARE



18.8 fFE%XE

TEScalaF LI B R REEH .

HEE: hEXBMBHRTURTMREFZHNFS (BRTEMSH) o ET
MURH T EEEZTKSEFERTYRAE,

18.8 HFHEXE

AR N AScala T Slavaf R RUE AT A . ARy SO sURAER
A F k2 FFHR FforSome { ... }, EFESHEE T typefivalfyr=a ., Filin.

Array([T] forSome { type T <: JComponent }
RS FREE S 178 R B B A SRR R AT AR B — R -
Array[_<: JComponent]
ScalaffI2SEGE BoAF AR RAFAEREIR EEH o b,
Array[_]
SRT
Array(T] forSome { type T }
i}
Map[_, _]
T
Map(T, U] forSome { type T; type U }

forSome R E AR ANEHEE MR ER, TAMRTARLE A RER KA
e .

Map(T, U] forSome { type T; type U <: T }

ot BT LAZE forSomefURGH (i Flval /5 B, B Rvaldl LI A C R ERE (21
18.1°71 ) o tAF&—AmHl.

n.Member forSome { val n: Network }

267
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P A ST S, BHEET AR FAL—R5E 27T LB Network#Member.,
At A R AR -

def process[M <: n.Member forSome { val n: Network }](ml: M, m2: M) = (ml, m2)
FT S EZ MGG, (BIEgIRLR A AR M2 S5 -

val chatter = new Network

val myFace = new Network

val fred = chatter.join("Fred")
val wilma = chatter.join("Wilma")
val barney = myFace.join("Barney")
process {fred, wilma) // OK

process (fred, barney) // #i8

18.9 ScalaZB RS

ScalaiB B B4 H T A ScalaZS BRI 528 B, RATEHIE T RI18-19, FHfEH

AR TR,
#18-1 Scala¥t#l

e i EiE i%HA
el class C ..., traitC ... Z ST, H10E
TCH AR Thon T) 4TV
R (T, .. T)=T

Eiigea TiESI T @A ZRE15E
et el AT, .., T)] ZIEITE
AR {H type ZR18.17
PR O#l ZN18.2%
HEHR T, with T, with ... with T, { 84 } £ 018.6%
g2 T.AT, £ 187

FrEAR T forSome { typefilval % # } Z018.8F

BEA: ZERERTENEFRANARTIUERNXE, B LXAEScalal
FRAMEBL, 2OKR, FEEVRTAT, .. T)T, TH=D. KBRS



18.10 BEH#ER m

BEIXAHNRE, B0KIE, HIRTEREPLFEAN TREGH

def sguare(x: Int} = x * x
ERIMRZA

square (x: Int)Int

XH

val triple = (x: Int) => 3 * x

AE, BESEA:
triple: Int => Int

T A ERE B — G A EEM RS, square _ RIZEAH Int =>
Int,

18.10 BEE*E

EF10E, REITHETUZERBAEHRT BRAS —1XKE. KFHa S LR
(self type ) M7 BASRAE SURFIR :

this: %£& =>

XEER R R RAESE AR XA FAR Y, FEIMT/RHIH, LoggedExceptionfF
[ HEBHHE AP /B B Expeetionfy 2 :

trait Logged {
def log{msg: String)
}

trait LoggedException extends Logged {
this: Exception =>
def log() { log(getMessage()) }
// T MgetMessage, BN thisE—TException
) i

MRRE R RRAAT G A SXBRERKE, BEHMmss:



m #1188 BWHAB

val f = new JFrame with LoggedException

/) &R, JFrame R LoggedExceptionfl H B2 Except ionfl TR

WURARE BRI B RRER, ATLIAE SR,

this: T with U with ... =>

AR RETLUEE SXRBEERNMRERSEVENBLHN B TEEthisgz)
B ERGAERER. WRFATEBENBIRARthis, BATHITUE

FAREFIBI PN BFRER FI20:

trait Group {
outer: Network =>

class Member |

i
Group4s FRER S A MEINetworkfl F2¢, T#EMemberh, T A Bouterskig

+£Group.this,

\\\\\\\\

ThéE, TRMABRE/ATE,

N bl HSARHALAPRK, DRIV FRIEX
.}

trait ManagedException extends LoggedException {

B F|4EIRIER, HManagedExceptiondf kiR #Exception, FEXMERT,
REEESH SXBNFHR.

trait ManagedException extends LoggedException {

this: Exception =>




1811 HRBEN

18.11 4RBUEN

(GRS ERB AL, TS A ARSB e, RAOFERHEAMFN
A e ok . 20k UL, WTRESA — MR A — A AR, AT
WG H RSO H R, SANEEE O SE P AT AR A ELIE MO MU AR & B RS
S, B PSR AN SO B ERE AT il A .

i, A AR RMKEE R . i, BRI AL RS H T H ST RE.

Tavaf JLRP T ELIELRE 5UAT LR IK AR R, FoinSpringfE%R, s(FHOSGiIXH
MM ER RS, A ERHR T B TR B AL R B O o TN SE PR R S BLRYS |
R IR B 2 Rk MR “TEA” 1,

fEScalaft, RA] LA HFFD A SRR B AR A A IRBE A RO

Xt B REThaEm &, BUERATA 0 FRR:

trait Logger { def log(msg: String) }

TATEZIFFRPEASEEL, ConsoleLoggerfilFileLogger.
R AAERE A — % 0 B Ihaerofrt, AT e AR
trait Auth {
this: Logger =>

def login(id: String, password: String): Boolean
¥

A BT R AR -
trait App |

this: Logger with ARuth =>

}
BRI, TRATRETT LSRR e BRATH R -

object MyBpp extends App with FileLogger ("test.log") with MockAuth ("users.txt")
@ﬁ#ﬁmﬁﬁmﬂ%ﬁ%ﬂﬂo$ﬁ.—4@%&%%%%%Eﬁﬁiﬁﬁﬁ

s o bk, BRIAKEALME, B A RNRR T AR S RN, T
KRR AR — A RRR, BAEXA N TEGOET. XM, 3

271
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H18E BRIEY

FA RS EROE— AR, PARRa
. (EMIERREIRALE, LLE SFRBERR,
o R RS B O IREE
. —AhZHval, FvalkiB) bR S — B
o T LAAT R R A5 4 L RO S
trait LoggerComponent {
trait Logger { ... )

val logger: Logger
class FileLogger (file: String) extends Logger { ... |}

}

trait AuthComponent {
this: LoggerComponent => // iEFRMIATLAVIIE) B &

frait Buth { ... |}
val auth: Auth

class MockAuth (file: String) extends Ruth { ... }

}

RN B SRR, X BRI GEA PH H SR
BORE—3k, LD B R AT AE— MR R T SR :
object AppComponents extends LoggerComponent with AuthComponent {
val logger = new FileLogger ("test.log")

val auth = new MockBAuth ("users.txt")

}

KR ERE R, #HAEXMLIU P a e AR, B hgniRasal IR
TR A S ] Fr HCRE R B S o

18.12 KX
A AR AT LAt X — ME TP AL R 2. 2 (abstract type) o BIH0I:



18.12 SR

trait Reader {

type Contents

def read(fileName: String): Contents
}

165X, K Contents BHE M . EAN FRBEIEX XA

class StringReader extends Reader (
type Contents = String

def read(fileName: String) = Source. fromFile (fileName, "UTF-8").mkString

class ImageReader extends Reader ({

type Contents = BufferedImage

def read({fileName: String) = ImagelQ.read(new File (fileName})
]

VR B SRt P LS i 26 R S R ST

trait Reader[C] {

def read{fileMame: String): C

class StringReader extends Reader[String] {

def read(fileName: String) = Source.fromFile (fileName, "UTF-8") .mkString

class ImageReader extends Reader [BufferedImage] {
def read(fileMame: String) = ImagelO,read(new File (fileName) }
}

iR T R ELFIR? Scalafty REIIE :
'ﬂ%%ﬁ%&%ﬁi%%ﬁ%m,Mﬁm%ﬂﬁﬁn&mWEEMMme%,
Int], PRAMEETEX ORI,
'@%%ﬂ%ﬁ?%*%&%,m&mﬂﬁﬁﬂoﬁm%mwm¥Wﬁﬁﬁ%E
AR
EWE?%N%&%@@&%E%H&XHDﬁ%§ﬁ$¢%ﬁmﬁw,m&%
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274 $188 BAAR

TR PR ok B O fE——RPT LB — K R RS % il

trait Reader |(
type In
type Contents
def read({in: In): Contents

)

class ImageReader extends Reader |
type In = File
type Contents = BufferedImage
def read(file: In) = ImagelQ.read(file)

258 }
RIS HIE, ImageReaderii 9" & F Reader[File, Bufferedimage], iXHIRE
[, {EYRATAB SR, EBEERHELT, XF g AT A%
HH, Fhg KT RE il SR IR RO A LA . TRAT17E18.13 T & El—
RERLEI R o
S BRI A RRFE, MAMBRSE—F. Flm:

trait Listener |

type Event <: java.util.EventObject

)
FRUARGE— A OER, .

trait ActionlListener extends Listener |

type Event = java.awt.event.ActionEvent // OK, XR— %A
}

1813 REZH

i xd AR B R — AR AR AL MR K A, WIE LA, HRISREES,
B AR, 200535, BATTUE—TFF laval A, HEFARFE
B9 ( biActionEvent., ChangeEvent% ) , i fh2SRIA A o py sy 88800
( ActionListener, ChangeListener®s) , X#tl2 “FEEE" BYHMAIRE].



18.13 REEH

R — A A AR . R EMERAR, ZERIIHE
EiiiE Tt

fEavarf, SRR A & B AR T IEZ BRI &4 : actionPerformed |
stateChanged . itemStateChanged, %% . FATHIEXEI LG —EX:

trait Listener([E] {

def occurred(e: E): Unit
}

B RRE LIS ES, kAl 7

trait Source[E, L <: Listener[E]] {
private val listeners = new ArrayBuffer[L]
def add({l: L) { listeners += 1 }
def remove(l: L) { listeners -= 1 }

def firele: E) {

for {1 <- listeners) l.occurred(e)

}

e, AR AR AEE AW, BATE ST U8R A
trait Actionlistener extends Listener [ActionEvent]

Button2 7] LATE A Source¥ /i :

class Button extends Source[ActiconEvent, ActionListener] {
def click() {

fire (new ActicnEvent (this, ActionEvent.ACTION PERFORMED, "elick™))
}
}

{4552/ Button2e AT BT A AR i 07 2 B A AU, HE WA RER LS
B{lo %fﬁ?ﬁ%ﬁ%ﬂ.ﬁﬂLCMgeLismero

ActionEventZls 24 I 8 HFthis, (BREBFAHFEMZERIAObject, HAMTUHBS
KA RERIELN:

trait Event[S] {

var source: S =
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trait Listener(S, E <: Event[S]] {

def cccurred{e: E}: Unit

trait Source[S, E <: Event([S], L <: Listener(S, E]] {
this: 5 =>
private val listeners = new ArrayBuffer (L]
def add(l: L) { listeners += 1 }
def remove(l: L) { listeners -= 1 }
def fire(e: E) {
e.source = this // XEFEHSHEE

for (1 <- listeners) l.occurred(e)

1

B B KR this: S =>, FREEARE this. N, this LEBRIEFSource, 1M
FHA—E R Event[S)ITE R AYFAY,
260 AT ACHES A i) i L —AN %40«

class ButtonEvent extends Event[Button]
trait Buttonlistener extends Listener[Button, ButtonEvent]

class Button extends Source[Button, ButtonEvent, ButtonListener] {
def click() { fire(new ButtonEvent) |
}

AT UBE BB SHY ARG F. MRAMRER, BarE &,

trait ListenerSupport |{
type S <: Source
type E <: Event

type L <: Listener

trait Event {

var Source: § =



trait Listener {

def occurred(e: E): Unit

trait Source {
this: 8 =>
private wval listeners = new ArrayBuffer (L]
def add(l: L) { listeners += 1 }
def remove(l: L) { listeners -= 1 }
def fire(e: E) {
e.source = this

for {1 <- listeners) l.occurred(e)

1

@ﬁﬁﬂ%ﬁﬁﬁﬁ:W*%ﬁﬁﬁﬁ%%ﬂﬁ%nﬂﬁ%ﬁﬁﬁﬂﬁﬁﬂ&T
ListenerSupport$f i B 1R H

ET*,ﬁ%ﬁ%ﬁﬂ‘&%ﬁﬁﬁ$#ﬁ&ﬂﬁﬁ$ﬂﬁﬁﬁ,%ﬁﬂu%ﬁ
S A R AR Y v

object ButtonModule extends ListenerSupport |
type 5 = Button
type E = ButtonEvent
type L = ButtonListener

class ButtonEvent extends Event
trait Buttonlistener extends Listener
class Button extends Source {

def click() { fire(new ButtonEvent} }

)
MBEFX AR, WG| AKX



object Main {

import ButtonModule._

def main(args: Array(String]) {
val b = new Button
b.add (new ButtonlListener ({
override def occurred{e: ButtonEvent) { println(e) }
1)
b.clickt)

A, TAGIR, REEFEBEMRRRARAER, KRN TXEERXES
B AD, #EScalad, FHERBAMAXBZRIRELLN, FEHARDBH
e xXEL:

object ButtonModule extends Listener3upport {

type SourceType = Button
type EventType = ButtonEvent

type ListenerType = ButtonlListener

18.14 BEXEmM

5 RIKFListhOB T AR TIH = h—MEE A, 200Dk, #EHRInt, R
B84 23T List[Int], B, RListXPERZ RATARPHREEEHES (type
constructor) . 7EScalat, FRATLIEE E—/2, & SUBHBITREUL AR MSEAINZAL .

FEER A A KRR A B, AU R AT it ) TterableF IR :

trait Iterablel[E] {

def iterator(): Iterator[E]

def map[F] (f: (E) => F): Iterable[F]
}



18.14 BE*ER m

e, HE— LAY

class Buffer[E] extends Iterable[E] {
def iterator(): Iterator(E] = ...
def map[F](f: (E) => F}: Buffer[F] = ...
}
%} FBuffer, {15 fimap k& 2l — Buffer, AL Tterable, XK ER
11/ BE7E Tterabled i Hh SEBLX T map /74 — Mg S8 R R T 2 AR R S Uk
Iterable, SUIRCFE:

trait Iterable(E, CI[_1] {
def iterator(): Iterator(E]
def build(F] (): CIF]
def map(F] (£: (E) => F): C[F]
}
SBE—3, Tterabledhifii — KBk AR EMAS R, PICLIFR. X (4§ 1terable
BA—AREEE,
map 7 BEIE B A 2R RT LUK, ] LA B 57 % map 77 i 1 J5 Tterable A 7] O 26
R 26k, QSRR Ranget A Tmap ik, L M N2 5 —/"Range, [HJtmap
WA 5 —FpEARL,  HednBuffer(Fl. BORE B — P RangeZS RIS BIRIT »

class Range extends Iterable[Int, Buffer]

HEE A SRR ARG AFBuffer,

515 I [terableH (I map 7y % , RA T FRE LA L. Ierable i EREMB ™ H—1
5 T AR 02588 . FRATRSE L—>Container SR URT] DL e i in{E
AR TE

trait Container[E] |
def +=(e: E): Unit
}

fibuild 7 B g B R = X B — X R

trait IterablelE, C[X] <: Container[X11 {
def build[F]{): CI[F]
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}

KA IERFCIAE B PR — " Container, [ ILFRATHIE AT LLEEbuild 5 53R [ A9 %

FEMTH . RITAEFNSHCHERERS, FEARNTERVACKXIR— MR
XHI B o

[ sim: containerts mmscatatea sm e m e 4.

A TXERE, RAITEAT LA terabled® H P L Mmap 5L T -

def map[F] (f: (E) => F): C[F] = {
val res = bulld[F] ()
val iter = iterator()

while (iter.hasNext) res 4= f(iter.next()}

res

}
XHE—, M (lterable ) KMAHFTERMLEEMIACHmapLH T, MFE

RangeZ& {5

class Range(val low: Int, val high: Int) extends Iterable[Int, Buffer] {
def iterater() = new Iterator[Int] {
private var i = low
def hasNext = i <= high

def next() = { i 4= 1; 1 - 1 }

def build[F] () = new Buffer[F]
}

¥ B Rangeft— terable: RAJ LR AZ . [HEHARE— Container: #RARE

M ETNIE.
TiBufferll| A6, & BERElterable, /2 Container:

class Buffer[E : Manifest] extends Iterable[E, Buffer] with Container[E] {

private var capacity = 10

private wvar length = 0



private var elems = new Array[E] (capacity) /) E L iREE

def iterator({) = new Iterator([E] |
private var i = 0
def hasNext = i < length
def next() = { i += 1; elems(i - 1) }
}

def build[F : Manifest] () = new Buffer[F]

def +=(e: E) {
if (length == capacity) {
capacity = 2 * capacity
val nelems = new Array[E] (capacity) // Z LM
for (i <- 0 until length) nelems (i) = elems (i)
elems = nelems
}
elems (length) = e
length += 1
1

PR, EAGITE—HUMIE RN, ERESXIRERR, ATHEHZ

AV EArraylE], KRR ERMNES 7 E TR fManifest E T Eo

R ER T B SRR A AR B Tteratorfi#iContainer, {HContainer/AE—1~
5 R —— B R HIVEE R LA -

ScalafE S KEF B@lIterableﬁE#Z:’rﬁ‘ﬁﬂﬁm%ﬁﬁﬁﬂzﬂfﬁﬁﬁ , TR X
A AR — 3T R TR B E (TFRASHNESATSNE2E.

1 B4 Bugls, XUEEKFLICATH TR, move i i 4RI [ EE)

ik d PR B, show T IEATEDN I YATRIML B - 33 ey B T LA AR {265
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266

mo Wjﬁu:
bugsy.move (4) .show () .move (6) .show () . turn () .move (5) . show ()

RSN B 4105,

. HRT— AR R BugS R AR D, ARIRES S I AURBIROR |

bugsy move 4 and show and then move & and show turn around move 5 and show

. SERIS YT HRAGIRAIE D, DMERATAT LM A A

book set Title to "Scala for the Impatient” set Author to "Cay Horstmann"

 SCEL8. 27 R R EAE Network 2 H i MemberZE i equals ik . /1N b ZEAEAH

%, WAUR TR M.

-3 Sk

type NetworkMember = n.Member forSome ({ val n: Network }
R EL
def process(ml: NetworkMember, m2: NetworkMember) = (ml, m2 )

1% 5518 8715t iy process B FA T+ AA ] 7

. ScalaZFE H A Bither$ I AT LUB Al T AR BIZE R, B AR BRI B

Bk, RE— AR ASERE: — N EHF R R, B
2B BB SRR B T A, B4R BT AN ICR N T s, BH—
A h EERIE R EIZEA,

. EH—ATE, ERAEEA I AR R — BN SR R

JEFZ R, 7 e ] 53 % & AL I Pl close ik

def clese(): Unit

. B —/ i¥printValues, #A =S HE, fromFilto, FTEDHFTA 4% X IAIE

B P (e A2 1 BSOS SR . X A £ 12O AT A 52 Inty™ H IntfY
apply Jr I BRI & . Fildn:

printvalues((x: Int) => x * x, 3, 6) // HITEQ 9 16 25 36
printvalues(Array(1, 1, 2, 3, 5, 8, 13, 21, 34, 55), 3, 6) // #iTE) 3 5 8 13



9. FHpEtn T X YEEA BB

abstract class Dim[T] (val value: Double, val name: String) {

protected def create(v: Double): T

def +(other: Dim[T]) = create(value + other.value)
override def toString() = value + " " + name
1
PIFRAMATE:
class Seconds(v: Double) extends Dim[Seconds] (v, nat) |
override def create(v: Double) = new Seconds(v)
}
{BFLEAR AR B A AT B2 5E 3L

class Meters(v: Double) extends Dim[Seconds] (v, "m")y {

override def create(v: Double) = new Seconds(v)

1
feifFK (Meters) FIEP ( Seconds ) M. (8 FR B B2k g 1k & AR R L
10. [ BT ST LLBEY R B AR RS, (B THEAA B AR g AR
WIEALFIER S I, Mk R — DBl
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E19E ##

FEMHTE M@

19.1 CHE—5528671

« 192 HERTAHREE—82870

19.3 fRATASLERAR H—2E289 T
19.4 EFiFEEBIT—H2910

» 19.5 AR —291 1

19.6 bR IH—5829270

19.7 BHMAETF—H2940

19.8 4 [ HI—4E296 51

19.9 ez fRbT A —5R297 0

19.10 fEbT a8 AR AT 4—35297 0
19.11 IEN@HTEE—35299

o 19,12 I FAE A TA RT3 —55299 0
v 1913 £EiRALFE—35302T0
o SR —HE30210

i)



Chapter

AR, RESEIMFER A4 TRITE" FERMTEESMREE. X
BABRAEUEMBRIESHRE T, RERHTTPIISONKANESE. H AR
P ABPE B X EIE S RE RS, BT RERB A T AR X IRE TAERE BIA
oo HNEARBGRSCE AT I R ANS, BIFt N R —TAERNE, BA
Scalafg S8 B — MR IFATEScalaiB 75 AT 38 5 IR BUR Bl

2B OB A

o SO PR T g — . PR, SRIAER 7EScalal & TR AP XA ~.

optfllrep.

« %tFRegexParsersifi &, F4F & I & I E N k= ITACHY IR LT

« MR HEETGR

o FERRMEAA G0 R EOP i R RO~ R T IT

.« F~>Ei<~k EFHRLAE UL S N R B A T,

. repsepiﬂ%?&hﬂﬁﬁ%ﬁf‘uEﬁﬂ?ﬁﬁﬁ‘ﬁﬁ%ﬂ@% H.

. RTiRE AT R RTS8 TR TR R A R B AR R FIRA .

IF5E SR B SRS AR o 269

. RITILR M RIEBES T AR R . RIS IR AT R
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« Failure#5 S UL T A FRARME M BI4IER -

o RET BE AR EE RN failure B RV BRGSO 24 TR BGH FHR SRR A BT R

o EBRERAS . BAFRABRITE, SITARES TR TR E
FCEM A LURAS A E RIS, REGCHFAATRS A C KR
2 BAREX R E LR AR SR E IR S RA BRI

19.1 X%

EH@Scalaf@ T AE, REZME - ERNBESHEFHEE. FrEE
(grammar) , #0240 T7= th I A BARS M E AR 747 B AU, ilhn, 3
I1AT LA AR F AR B T AN E5 -

- BIEERE-INEAREK,

o+ REMER

. W leftfirightR BA R LR, MopRABIERNIE, left op righth R AL

s

o WRexprREEATER, W (expr) WRBEARLRLX,

FRAE eI, 3+4RI(3+4)* SERRFARKIER, M3H)B3ME3+xTALE.

SO L — R R B RHIER (BNF) MRRERS .. UTRRIMFEAE
E MBNFE X :

op 1i= "4T | M=o | manm

expr ::= number | expr op expr | "(" expr ")"
X B g numberdF B BE o BATAT MRIXHERE L E :
digit z:z= "QW | "1 | "2" | 3" | “4" | "S" | "e" | M7" | te" | "9
number ::= digit | digit number
At ESCBRIRAE Y e, RSB R RAE AR AT T 1 Z AT T, XA
(25 PR 4434 i 545 (lexical analysis ) o #4473 (lexer) L EF S AMERHF
Wik 8% (token) —HFIRAF . MFHMAT, ERMVFZREST T, WLHT
JrnumberFfIFFS +-* ()o
¥ BopMlexpr ANk IC, EIREMIHITE, R OGRS, B



19.2 BEBINERE

(57t IE R TR . SRR S BR N A 4 55 . PR N ERGHRS
(i FRAM TR, ERATGROYFHRexpr. XM EALHFSRPHRIALBFT, &
P E R AR, IRROE ARG S TF G, R SOEAN, BEIFTA A9E
R SHBE S, NETREESAIT, fln T RS

expr -> @XpPr op expr -> number Op expr ->

number "+" expr -> number "+" number

HHIHE—EEMNREL,

BEAEK P EEREER” , SREBNF, RIFAHAETEMER, RAEE
FIAFRBEM TN RIER? * +RAFIFRONHIN, OPHEL  IMHES, 2B
3, —AME SRR E LUHLL T SGE i -

numberlList ::= number ( "," numberList }?
%4
numberList ::= number ( "," number }*

Y39 A —AEBNFRIRB], iERATMAARRAR ML, beSRrifE
RS, T REBEERS0E:

expr ::= term ( ( "+" | "-" ) expr }?
term ::= factor ( "*" factor )*
factor ::= number | " (" expr ")"

19.2 AEHARRE

KT [ FIScalaf@ b7 e, RATHERE—AY R A Parserstf R A H € AR i £
AU AR TR, AR aTE .

« PLE—AMiAERTT

- FERAMRIEZBIMEOERE ()

o REPITEAERE (~)

o EH—AEE (rep)

. TIEEBMERAT A #RME (opt)

287



288

F19E @

R XA as o] LURBIR A RIAX . ¥ B HRegexParsers, iXjEParsersf]—4>
FHERR, BILLAIEN A0k AR s, 7EXE, FRATAENFRAL [0-9+" k%

7Rnumber;

class ExprParser extends RegexParsers |

val number = "[0-8]+".r

def expr: Parser[Any] = term ~ opt(("+" | "-") ~ expr)
def term: Parser|[Any] = factor ~ rep("*" - factor)

def factor: Parser[Any] = number | "(" ~ expr ~ "}"

1

XA TS 2 H AT — 17 RUEBNF BRI kY

HRL T o P~ R R & &80, FFE FoptRlrep e U 2H* .

HERATRGIR, B4 REAIR BI2FEL 2 Parser[Any]. X KB +HH,
RATEALE19.3 T

BT MRATRS . AT LA R4 T R Mparse irids, Hlan:

val parser = new ExprParser
val result = pgrser.parsehll{parser.expr, "3-4*5")

if (result.successful! println(result.get)

parse Al LR RS BRI E—R-5 30X MR GRS 3 B A HR
A E—— BRI TR

AR BB — R ARparseiE, NFHBEREDFEENT, EETEKE
Ht TR EA L. XNEHST2E B, F/30, parser.parse(parser.
expr, "3-4/5EmRIT3I-4, REEETHELENERELBT, hTRE,

AR A B AR R
((3~List())~Some ((-~((4~List ((*~5)))~None))))

BRIE FEX A, RTERE T LA
o S E T R A E W kR (B String (H -
¢ p~qIREREGIZEA—ASCH], X AREBIZEFIR RIRAAEL



19.3 fRITESERTH m

« opt(p) i&[El—4-Option, ZEAJESome(...), B4 JENone,

« rep(p) iR [Bl—--List.

5t expr ) 8 FE [ B9 45 B2 — M term (LUAKER) b —A ] 3 A ——
Some(...), TIMALERFHTT o

fH Ftermfy E LM«

def term = factor ~ rep("*" ~ factor) 272

B [ 55 R —Mactorfll E—4Listo XREAZEFIR, BRTE-WIUHFREAF
BA*,

WRT | BAMEERB A AR KRBT . TE19.3T, MRHE BT B RER
FIHZR T o

19.3 BITRERTHR

ST — R e~ T RIS A R B A A A AN e o el
A RN . SRV EARLZAFTIEHRI, R IR B AR FIEAK
i, IBAEREL, expr. term. factor BRI 2R [l 2t T iy T RARME, IERATA
DA 58 SCITFEG

def factor: Parser(Bny] = number | "™ ~ gxpr ~ ")}"

FAABLEE R [E]Int:

def factor: Parser[Int] = ...
s B RO, TR AR B (L
def factor: Parser[Int] = number *7 { _.toInt } | ...

X AR VERPH RS tolnt } S FT B numberXd B A AT AR R 1o

B “HEIBREHABINEY, BRRAITL~LERIE, B |t
ZEHME

{8 52 exprif iR [E] Parser{Int], Xf"(" ~ expr ~ ySRAE S, FRATAT AE SR [Hexpr,
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fiiexpresi=tint, LT RELHIT A —Fh; PROEFE19.45E B3 — AN SR R AINA

def factor: Parse(Int] = ... | "(" ~ expr ~ ")" " {
case -~ @&~ =>g@8

1

TEAFR, “REFNSECHREE case _~e~_=>e},

B, ~ESFEEMNS~HFXNIFTAENE, XEMNENRATESR
EHER IR, NRE~EEMNEBNIE, R FFHcse (L ), JfA=ZE
case _ ~e~ _To

AP RRITH = Hfsk2s . HEfopt™ i —1"Option: A4 JENone, Z4JZSome(*+")

def expr: Parser[Int] = term ~ opt(("+" | "-") ~ expr) *" {
case t ~ None => t
case £t ~ Some("+" ~ e) => € + e
case t ~ Some("-" ~ e} =>t - e

)
B, EHEETFORM, EErep("*" ~ factor)f R —4List, HouEEA N

e f, HR R — ANt RAITEHRIH A ~xHE 95 AT e
A

def term: Parser[Int] = factor ~ rep("*" ~ factor)} "~ {
case f ~ r => £ * r.nap{(_._2).product
1
A, AT RF AR AR, SRS RERRAIE, AN
(1 B AR AR — AR AT ( parse tree ) MRS RAORTIE G ; BI19.575,

J@) R : (RtET S pliAZoptip), Bp*fA&rep(p), Bla0:

def expr: Parser[Any] = term ~ (({("+" | "-") ~ expr)?

def term: Parser[Any] = factor ~ ("*" ~ factor)*
EARRMBRETE L EZRIAENIR, BRERENSEHRR, RLTH
mB—HERES, .



19.4 EFRZFET m

def term: Parser[Any] = factor ~ (("*" ~ factor)*) ~~ { ... }

F ik, Fpm T4EBoptHirep,

194 EFWFEZEET

EWRIERT— T BERIA, RAVESFTITEIAT, 4bBEARL R 8 on g B AR S
T, TR, FERCRLFN, BEELRZEEITERITU#EESTE, —>
<~#VEFFAT LI FEICECH EFIM L IT, 2Bk, "*" ~> factorfy%5 R H R factorfiy
HHEGER, MAR"" ~ 0E. FAXFRRE, BRI term R BUE (L4

def term = factor ~ rep("*" ~> factor) ** |{

case £ ~ r => f * r.product

}
R, FefiTth il I EFHEANFERSINEWREES, HExH .
def factor = number "~ { _.toInt } | "(" ~> expr <~ ")"

LEFRIAR (" = expr <~ "', RIIAEHFEMER, BAYENEREN R, C&
aJ LAFE 45 R Int
T E>H<HRERFN “Fik” BB RE TFRMERST .

oY B EE—AEARPERS N~ DHC-HBERI D, Bl
. Wif" ~3 " (" ~> exXpr <~ ")" ~ expr
AEXNRARHEFMNEFE", MRENTFRIER """ ~ expro BRINE
2EREES: "if" ~> "(" ~> (expr <~")") ~ expro

19.5 AR fEHTHY

SERIR B R R AT 2 R R BUESS R . SRR AR R AR B G AR OB, IR
SARE MR — AT . BOE B R AR BIZOREBA . 2EPRYL, T AT IR
R—REARFER:



m H19E i

class Expr
case class Number(value: Int) extends Expr

case class Operator(op: String, left: Expr, right: Expr) extends Expr
FREAT 2R B LRI AN 3+4% SRR A48 A ZE BB IN T AR F -
Operator ("+", Number(3), Operator("*", Number (4), Number(5)})

TEMRES T, RPEMFEEATTLIBORIE. EHEST, B LAARA RS,
BT, REERMRIER, SRR SRR .

class ExprParser extends RegexParsers (|

def term: Parser[Expr] = (factor ~ opt("*" ~> term)) "™ {
case a ~ Nune => a
case a ~ Some(b) => Operator("*", a, b)

t

def factor: Parser[Expr] = wholeNumber ** (n => Number (n.toclnt)) |
"(" ~> expr <~ ")"

1

19.6 BRELET

R EATER RBUEMITM A Z BTSRRI B C M3, Bie—EBRAT X, st
AR, T AA BRI 1R E R KRR

def ones: Parser[Any] = "1" ~ ones

R RBIRANIRZ £k )y, BORGBIN, RATLUERRR-TIE. UT
JEPIRIT] REATREEE .

[}

def ones: Parser[Any] "1" ~ ones | "1"

g,
def ones: Parser[Any] = repl("1")

AL R . ERITEARFEA MR

def expr: Parser[Any] = term ~ opt(("+" | "-"} ~ expr)



19.6 BRLEA ﬂ

expriU LI TRV E — MRAEMBUR, BT RER. =5
ARg3-4-5HF, FKFMTH R

HRRSE, 3BIEZ Hterm, M—4-SEIENR"-" ~ expro XHL™HH THIRMEIRA, T
A6,
FRATAT B SCE G B kg 7

def expr: Parser[Any] = expr ~ opt{("+" | "-") ~ term)
XPERRATAT RERLARTR B E M TR . (REXATAIE
Ao
BORERA R T 208, EANETRMTERERT . RTEWEESS
B, RERBERKITHEENR. 276

R e E TG, WERES RS RA S, EAEEIAE™ HBE RN
(B A List, 201308, expril LLBHUE— 4 i+8-41 Ak i term L :

X A~expr el FUE Ao i A

def expr: Parser[Any] = term ~ rep(("+" | "-") ~ term)

R RAAORE, WHEERT A0S ~ dRREs R+ R
pusR-t, REHEIIRZHN.

def expr: Parser[Int] = tefg ~ rep{
("+" | "=") ~ term "~ {
case "+" ~ € => 1t
case "=" ~ t => -t

}) ~* { case t ~ r => t + r,sum }

GUREE SOE A RREIIE, A2 R19.9W ARSI R,



F19E M

19.7 EZHEEF

rep FIEICREANREA BRI, R19-1BR T ZAS THRARRZER . HhEHH
ff) Rerepsep. 2B, —ALUE SRR AGEFSI R AT LAE LA -

def numberList = number ~ rep("," ~> number)
SR SR AT A A -
def numberList = repsep(number, ",")

F£19-287 T HAMB/RSABRNAST. intol & TR LIFFECHTA S THRER
BB Pt G A S T BINTELT SCEMN 5+

def term: Parser[Any] = factor ~ rep("*" ~> factor)
LS —NEFAEAZER, SRR

def term: Parser[Int] = factor into { first =>
rep("*" ~> factor) "~ { first * _.prodcuct }
}

logtHl & F 7T LA BRIV SCHk o KA B p R B llog(p)(str), #RKE7E 4 R pBLIA
ARS8 —4~ B &S Bl

def factor: Parser[Int] = log(number) ("number") ~* { _.tolnt Pl owus

7 AR T SR B

trying number at scala.util.parsing.input.CharSequenceReader@76£7c5

number —--> [1.2] parsed: 3

#19-1 BTRTEEMMNAET

AE”F 35 i%RA

rep(p) 0/~ £ pli IL AL

repl(p) 1B & plt L AL repl("[" ~> expr <~ "] th—
A ETE TR NARERXH
Bl —— W T LU SRS th &
HERUA R S BR

repl(p, q) —A~pHY LRI AN _E 0/ E £ qf

Horppflqfy2E7 HParser[P]  VEACII




19.7 EEHAETF
(&%)

HBEF ik 5B

repN(n, p) nf~pi# LG AT repN(4, number)# PCHC—~ i 11U
TRCFARM TS, L
FRE H— K

repsep(p, s) 0P EZ/1 Pk Z A pRIICES repsep(expr, "," )5 7= th—1~HiE

replsep(p, s) i, LAsHPCECIAARETT, 5 SamFmERRpa L, o

HAphYZER JyParser[P] —AList[P]; s EFH T 6% BT e R P A2 A R B
SHINVFRBAEH

chainl(p, s) FireplsepdSfLl, AidsFMAEVCEL chainl(number ~ { tolnt }, "*"

A SRBAE T — T InE M { _r _ DESHTE— R

BOH RS ARAB Y PIME

AR SHRIT RS EUF 5 AR

pretiflivy, v, va, ..., TISPE MY ERER
Jﬁ}fi! seey %%ﬂ%o’uﬁ vl)f?, Vo

F®19-2 HMAEF

HETF ik

5tRA

pAY Flrr, AR E—A4 e sE R E R

M T T RRA M "true” A

true

pinto fakip>>f  fR—PLIpfIit B4 RIEN S U
R TR R A R E )
i

(number ** { .tolnt }) >> { n =>
repN(n, number) }H#ET— T EF R
5], K- RT7FRRETREA
ZON BT ERBBIT TR

pr?f p 7 (f, ER, AiEEZ—WeEEER

error) B8 RO EEREN B p g R
I TS 0. 7R MU,
errordE—T LApMI G5 R A S HM A
., AR R AT

ident *? (symbols, "undefined symbol" +
e fEsymbolsti S h#rfRident, 0
RGP WS R TR
AT LA 40 ni A PR

log(number)("number") ~* { _.tolnt }¥
STEFUIRAT BRI ITE — 5 B

MFEAEMRA M. BORE, H
TRAaARMKEEM, el LA
guard(ident ~ "(")

log(p)(str) PATPHATEN HASTH R

guard(p) WHp, WIAERLZh, WVTRERI, &
JEH AR, BRRpIA B
—Rf

not(p) P Hp, FEpk MR, nRpk

T
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(4% )
HETF iR 5RA
p~'q Hfel~, FatfnsRE —ACELN, ZR19.875
Wk 2 i — R, RPHIEY
e sk 2ok B 9 22k =X A 1m0 9 A
B

accept(descr, f) HEA R R BEEE AYI, JR[E PR accept("string literal”, { case t: lexical.
WS R . FA B descrHRTESLR  StringLit => t.chars })

T34 8, mp R T Y 5

success(v) T EvE R AT EmEvEIEE R S

failure(msg) PAEFE s IR SR R I AT AR /R T 2 19,1395

err(msg)

phrase(p) MEpRIIN T, RBETOLMN T & LparseAlFERAH; ~H2
o BT A 19,124

positioned(p) JpHEE RE I EGR (pMER T el REFHARAER
WhZITY % H Positional )

19.8 &4 [EH

YT —Mp | qBRTTIpR Y, MATERS AR A Zilq. XK=
( backtracking ) 1RfE# . FEHA TN HBAFRE BT

def expr: Parser[Any] = term ~ ("+" | "-") ~ expr | term
def term: Parser[Any] = factor ~ "*" ~ term | factor
def factor: Parser[Any] = "(" ~ expr ~ "}" | number

INRRIKNGH)SHIRNT, termPICREENMHRA . B TR+ 2" LR 2RI,
FRAFTRR EIHBISE — A e, H— K rterm,
R FRATY AT LA S R R M SO R S EL . Bl

def expr: Parser[Any] = term ~ opt(("+" | "-") ~ expr)

def term: Parser[Any] = factor ~ rep("*" ~ factor)
HRAT L~ RV T A B~ R R BRAIA T Z [E19]

def expr: Parser[Bny] = term ~! opt(("+" | "-") ~! expr)

def term: Parser[Any]

factor ~! rep("*" ~! factor)



19.9 i2izFRHEE

def factor: Parser[Bny] = " (" ~! expr ~1 ™" | number

Mp ~! g AR T QR I, FE % 3 kAN A e R R T & B,
21, ﬁﬂ%factorﬁ@l?—'"I“‘"("fﬂ&—FﬂEE{Jexprz:lﬂﬁﬂﬂﬂﬁ%. @ A2 R
22k VL ftnumber,

19.9 BTz fFT=S

Otz AT S R — A R TRE, BRI Z AT RATE R . IXFE
B WA EFAL -

o b AT LA AR S AR B LB

. fRbTRS A AR IARTE.

e Scala P FICIZRMBHT, IRHEE:

1. ¥PackratParsersif FIE AR AIMEHTAR -

2. {dFvalsilazy valffi A B de i 2 SR B AT g, XMERE, B b fi A 2%
SR, BENA BT AR — XL, (defERBIEM
2R EIRFEME. ) 280

3. iHEAMET T IR [E PackratParser[ T]ifi A& Parser(T].

4. {diFiPackratReader3f-#fitparseAllT i ( PackratParsersf i3 AL & XA,
X—EREA) o

Blm

class OnesPackratParser extends RegexParsers with PackratParsers {

lazy val ones: PackratParser [Any] = ones =~ L G L
def parseAll[T] (p: Parser([T], input: String) =

phrase (p) (new PackratReader (new CharSequenceReader(input)))

}

19.10 MRITRIRBERITA

HEAR FiE, Parser[TIR— A BA-SHIRE, £¥ A HyReader[Elem], T
3B [E{E (92578 K ParseResult[T] » AT, RAVGETHMHTE — FXLERA,
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HE19E f@if

K FIElemEParsersfF A — MR AR (FXMPRANELHFEESI18.12
%) . RegexParsersffffuKiElemsE ¥ A Char, [fiStdTokenParsers$/fi#¥ Elem s Sk Token
(BAPEAE19.12795 HP /e anfa] 04T B FiAlik BT RO A ) -

Reader[Elem ] 5/ A JREE— 1 Elemft ( BIZEFiak 0 ) TS, FFERER
ENOIE, ATHREHR.

MIRA O A E A S E VR FParser[ TIR, EHFE 5] ParseResult[ T) ) =4>F26 4
i — ¥4 42 . Success[T]. FailureziError.

Errork 2% |1 AT 25 LL RATA A FH iz i 2s 0ARAS . B nTRBAEAN F IS b 4

« fEBTES p~! q REEWINILHACG.

+ commit(p)F I,

« BF Terr(msg)4l 4T o

Failure S At B0k FoA AT RS IS AC ORI ; #1600 T e 2 il LA BT | o
ik Ho At e T

Success[THREE M EHA — P LRAE T Wresult, B RIBHEH A —4 2 Hnexti
Reader[Elem], {75 T VCHCE] ) P8 25 Z S A0 B A BT (9 580 A

# BN ARIA B P AW T D

val number = "[0-9]+".r

def expr = number | "(" ~ expr ~ ")"

AT 8 B RegexParsers, %45 A —> M\RegexF|Parser[String] i 3 20k%
e, TFW AR number@ FEBX AR — AT 88— Reader[Char |y S5 BR AL .

R E SR IT BR 00 745 5 IE A CHRDCAC, A4S R0 2] Success(String] o
i (6154 52 o i result /B PR B P ACAGHI A, inext/@ ¥ K #8 R T VCBCI A BEHLAS -

SRS PR IT BRI S IE N AR AR VCHED, AT 2% e ECHE IR [0l Failure X 4.

| AR AR — R, R, WRpMgERE, Wp | g2 mE
HATE BRI —MEBEME RS, i, EHE ERAP(). WRXKFEM
i& [f] Successsi Error, HPZiX#EEp | gftpREME., BN, & EMEKZqoFITREE,
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19.11 IEMfETR

RegexParsersiF i AERA1EI H R L BT AT 2R Bl E R T, ERA TR
T SR BT AR R B i i

. literal A —PFGRFE R (Ln+") Biti—-Parser[String].

. regex A —AIEMZAR (HAN"[0-9]"r) - —1~Parser{String] o

AT, IENIRT ARt = A INEAR%TES A AR F R s+
B S (HpinpRAs BBk TR ) | AT LA A © 1952 X B whiteSpace,  WIARIRAE
Bradz=E, WialLUH

override val whiteSpace = "".r

JavaTokenParsersi " & H RegexParsersHF 43 i 1 HAFEE TR E X, E19-3
iR, X5 LA —A FlavaR B IESE XN, R 3 A R ) 125 S L A PR
ioB
%19-3 JavaTokenParsers P TUE X AYiaE BT

kL5 EM A

ident [a-zA-Z_]\w*

wholeNumber -Nd+

decimalNumber (\d+(\\d*¥)?\d*\Ad+)

stringLiteral "([A"\p{Cntrl}\W[\Wbfnrt][\\u[a-fA-F0-9] {4p*"
floatingPointNumber -?(\:l+(\,\d*}‘?[\d"‘\.\d+)([eE][+—]?\d+)?[deD}?

10.12 EFiRZE8 TSR

il B TTAY AR AT 353 FR eader| Token]ifi A~ f&Reader[Char] . TokenZS B & LAERF
il scala.util.parsing.combinator.token.Tokens’-’f%ﬁ e, StdTokens T4 sE X T WUFPTEMEHT
HGTRE S I A% 2R B IR AT

« Identifier ( FRIEFT)

+ Keyword (K87 )

+ NumericLit ( ¥({EF &)

. StringLit (‘FAFHFMEE)



B19F  MRT

StandardTokenParsers2S 3t T — 7= HH it SeiR) ik T R 2% . PRiRFF 28, ¥
Fi AR, ERLUEFIFL,

BN IR FEABFAINSlavasiScalaf FEARESR . TAIES RNEFH
BXHH, BRETF “%Bh" (supplementary ) X 8] ( U+FFFFIA LR ) B2 E4%
HeRRTESN S

BUEF HER—MFWNFS . FRBEFHBREAMEAE .., R,
WAL EALE M RaE WA EEIT R R S s QAL 8.
BRY BAZ AT AR, DR 7 2 B A0 (R B AR A B 8050 4 R A 2
lexical.reservedflllexical.delimitersfE /' ;
class MylanguageParser extends StandardTokenParser |

lexical.reserved += ("auto", "break", "case", "char", "const", ...)

lexical.delimiters += ("=", "<", "<=", ">", Un=", M==0  Mi=0_ )

}

Lt ARRE TR, 2R E TR B Keywordii A Zldentifier.

RATERAE “BAALUCE” JRNEH E R (delimiter) . ZEHRGL, MRMAL
<=, RELSBIPNEERT, MAR— < E=8FF],

ident FREUEATARIRAAF; TinumericLitFistringLit R FTHI & .

2643k, LA &4 FStandard TokenParsersSE Bl A B AR Feik 3 30

class ExprParser extends StandardTokenParsers {

lexical.delimiters += ("+", "=M, mknw om(n nyary

def expr: Parser[Any] = term ~ rep(("+" | "-") ~ term)
def term: Parser[any] = factor =~ rep("*" ~> factor)

def factor: Parser[Any] = numericLit | " (" ~> expr <~ ")"

def parseARll[T] (p: Parser(T], in: String): ParseResult[T] =

phrase(p) (new lexical.Scanner (in})
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AT B itparseAllT 5, X~ 7F Standard TokenParsersf# i P H A X . £
o, YRR R —Mexical Scanner, X &StdLexical i Fi{R (it Reader[Token]

@ BR: IRRBELEAEEEZEETNES, BAREZEZETCHTEERES
H. ¥ BStdLexicalEStokenHELURAMREEMABLE R B THRR, T
EFStdlexicalByRAIEAIES | —RIBRE., AEHT EStdTokenParserst
HSlexical.

class MyParser extends StdTokenParsers |

val lexical = new MyLexical

)

$#7R: StdlexicalfitokenFi &S FEMHEN, WRFEMNERENFTEARKE
MADEBTTHET T, ¥ EStdlexicaldy, FMUTEN,

def regex(r: Regex): Parser[String] = new Parser[String] |
def apply(in: Input) = r.findPrefixMatchOf (
in.source.subSequence (in.offset, in.source.length)) match {
case Some {matched) =>
Success{in.source.subSequence({in.cffset,
in.offset + matched.end).toString, in.drop(matched.end))
case None => Failure("string matching regex '" + r +

"' expected but " + in.first + " found", in)

)
XK, REETAfEtoken A PEAENRIAR T, HRXHEF:

override def token: Parser([Token] = {
regex (" [a-z] [a-zAR-20-9]*".r) " { processIdent(_) 1} |

regex ("0 [1-9] [0-9]*".r) ** { NumericLit(_} 1} |




19.13 HizE

WA RAEE R AR, REBESIMERIHEE, BHARKENME,

RATIE S B — MERIER , FRBT R LR RIEAE T . RA SR
Wk, R e B AR B

T X T — B — R, RATAETE R ZIC A SRR X . AE B
P, B TR

def value: Parser[Any] = numericLit | "true" | "false"

WRAAT S8R AEVC AL A 1Y o AT — A, AR4 75 04 AR REITAC false" SXFFAOFHIR IR
R RARAE . Wy REBRI—MailureiB ), BRHL BRI

def value: Parser[Any] = numericLit | "true" | "false"

failure ("Not a valid value")

HIBRIT RS T, parseAllJS 2438 [l Failure45 5 . T Wmsg @R iR R
T, IERBRAHM . Minext® MR8 M 4 & A4 R AR MEAT A4 A HIReader. FREA
R RAT SRS, 3% E(E ] LU it next.pos.lineFlinext.pos.columnfF 3] .

BJ5, next.first/de W& A it B B AgIR TR . IR IR A9 R RegexParserst¥
&, BBAXATCERE— 1 Char, X FERRETF, FARMAR. EXTHIERT
RS & , nextfirstE—MALHTT, RE/MEDN.

BE: NREREEEMINBRTERE LIRS NE MFEIR ( EEINREIESTH
KA ), BBART U BpositionedH & F RGN BEBFMEIBITERN
i, REERHEB VLT BPositionaWsR. Fl0:

def vardecl = "var" ~ positioned(ident " { Ident(_) }} ~ "=" ~ value

%3]

1. HEARFERRE BRI A%EER
2. HEAREEIRESFIARER . ERFER YT, %Rk IR E



®, HFHENZEASEN, WilRsl, 4" 2°35Z18584°2"3), Bll65 536,

3. HE— @A, BREEFIR (Han, 23, -79)) @ List(Int).

4. HE—REBEMHTISO 86011 H HIFNT ] RIX KA MITRE . VREYMEHT RS ILR
[E]—“~java.util. Date X 42 .

5. WE—MEITXMLFEOMITSE, ZOoREBELENTERMRFRE: <ident> ..
<fident>E{<ident/>, PREEALIERE., AEFFEFREYE. BIEEALILSEE]S
HAE S ER . WATFELIRFREIE (B THEH 1 UK s CDATABL ) -
VRBG AR AT 38 1% IR [l —1~Scala XMLEYElemfE . MEUREIEAAILRAIIRE .
#&7n: into. accept.

6. BE19.577 hAYARAN AT 85 A AN FARSAN TR

class ExprParser extends RegexParsers |{
def expr: Parser[Expr] = (term ~ opt(("+" | "-") ~ expr)) ** {
case a ~ None => a
case a ~ Some({op ~ b) => Operator(op, a, b)
}

}

A48 XA AT ok YRR R R AR IR Y [FIFE R AE R A BRAVE R IR
AR LERITFRIE. BYUOZMTES, TS ERPREN, 200K,
3-4-5 5% Operator("-", Operator("-", 3, 4), 5).

7. BELE19.6TH, TATE Fekfexpri@ti ll— A6 BERER~F1 3K

def expr: Parser[Int] = term ~ rep(("+" | "-") ~ term) ** {...}

FHFGER, RNFEHF((20)20)E.. AR (28135 ) LHX i
.
8. HEBRAERIERARERE, TRAETRERMNEAIE. RhILKE
BNE. TR R TR S — MR R out,
9. FRA—AIGHT, ibTER—HEIE S ORI, R RME. Boolean®
skxt, DL Eif/elseFllwhilei® ] .
10. HRT—A5 3 P RO SFRIE & B N R BUE Lo
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FE20E Actor

AEHET @
» 20.1 BIEEFAEEHActor—4306 51
= 202 REBEBE—HE307TH

« 203 FEWUHE—F3081

= 204 [EHABActor XN E—H309]
« 205 HEEIE——5E3100T

« 20,6 [EHHEMFuture—5311 51

« 207 HELBE—HII3N

» 20.8 ActorfAE AR AA—E31601

v 209 A ActorfEEE—E—%317H
+ 20.10 ActorfJH——3831811

v R —H3201L




Chapter

actoritfit T H LR SEEME TR AR M S —FEaE, #al/20] bk
FBIAILZRE, actorHAFRNTABBE AL #iiHHER . A JEMERF AR
FFo ScalaSFERAEL T —PactorBi AU AR LE, XWRRNEATEEZNFMN, BRI
HhAA HALE F R iactordEE, LEANAkka ( http://akka.io ) o
AR S ATE
« A actorABEY B ActorEH-H fitact ik
« FffactorZi%IHE., FILIHA actor ! message.
« HERZERREMN: “RIEHE" S
- EWEE, actor®] DL Hreceivedlreact, il RIEMEIR XML
- receive/reacti B f caseiB A MM H ( WEAR BB —MReEED) -
« AfElactorz AR ZAETRA . SRR Bk A EEHE
o ANEHEWE Mactorf ik, BB IHTIETR
o SRR T B —— BB UL Rk T B AR R T 289
+ A[Alactort] i@ it react i A receive b L ELL AR, AR TH B AL HET A HIR
FEILAETRI
+ ilactorFERLEOKAY, RHREVRA HibactorlifEFactori94EFE ., HIBEHORIE N
EXR
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20.1 fI@FZ3hActor

actor 24 JB A Actordi R A2 . ZIFAW A —ME Hikact, RATTLUEESXAT
ookt s Zactor 4T 4 .
WE, actHEAE— N HBIER.

import scala.actors.Actor

class HiActor extends Actor |
def act() {
while (true) {
receive |

case "Hi" => println("Hello")

t

}

act#7 1% 5 Javafi Runnable$ 1 frun /7 R ML (EWRFLEMrundi B, A
Factorfact i Bt B IFATIZITH . A, actorklxfmaiii B8 T ik, TR LIIF
JBAEEMIESN . (Xreceive HEEMIMBES 2037, )

B E—actor, WATTHEME LW, FHiERistartditk:

val actorl = new HiActor

actorl.start ()

PULE, actorlactHEERIATIEITH, KA IRMEAENE . A start iR

LHREEAT
A, BAVEE IR EactorTi A E X — 2. ActorfEAR R A —actor )y

Bk AN Bhactor:

import scala.actors.Actor._
val actor2 = actor {

while (true) {

receive {
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case "Hi" => println("Hello")

}

BEE: BN, —ERMNactorBE Rl B —NactorkXEEBEMNEI Ao XN
3| B bliBidse f B TR EL,

202 REHE

actor 2 — ML IR B IR S . MREHE A actor RIXTH R, FactorlbHIHE, 5
VR £ Hfthactor & 2% 11 B U — 2 AUAL L,

BT DT, 2eFki, BT 24 MactorE B MTHCEI F4F A "HI"B &
PATHEABE,

BN A, FRATAT LU Mactorse SLAHRVERT «

actorl | "Hi"

W BE A Zactor, MRATRBMSEIIT, XHAMIERE R . EIIE
AL (ERER) S/F—EE—2 012067,

AT R PR B A . XBE—OK, actorgk AT LAfS FAAR DL R R Ab
HHE.

WK, BERITE - MEEREAEERNactor, RATATRESBE M ERFE
BRANTIREIVEIEAEBE T AT RARRL ARG .

case class Charge(creditCardNumber: Long, merchant: String, amount: Double)
PRIEIZAE I — R B K i Sactor:
fraudControl ! Charge(4111111111111111L, "Fred's Bait and Tackle”, 19.95)

85 Factorfilact 7 B & — AN FIE AR AL :

receive |
case Charge (ccnum, merchant, amt) => ...

1
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SRR AR 26 YRR 7T LA 1t 28 B cenum . merchantfllamt/3 FIHLE]

20.3 HEHUHE

% Blactor T BBAFIMAE—A “HER" o receivelly 5 MIBAERIR T —AIH BIF
KWEERAENSH, ZSBE—REE. Fln.

receive {
case Deposit(amount} => ...
case Withdraw(amount) => ...

}
receive T EEHISEUE

{
case Deposit (amount) => ...

case Withdraw(amount) => ...

}

XA g i e i — S 25 B Ay PartialFunction[Any, TIRIXF %, HPTEcaseifi )
—EBEFEINNEXROHESRNER, XD “R” A, BRHERXRLES
PUfE H s —A caseiE RIS A & L.

receive 7 BRF MRS FRUSCI A9 T4 B 15138 283X 1 BR

B EERREHEERSSN. RHTNBENEU AMFEA, MR
FIERTE E BEER A, LN ARFAERBE R ERE R BEINF .

R AEreceive T EEBUR AN FFA TH B, NHZIAMSHE, HEAHEME.
A SRR T A R T T AR R R UL B, WX receive T AR AHE, B
B —A~AT LADCEC T BRI

gaN 1B A T AR BER S caseiB A LALAE R Al RIRIAIN—1
case _IEAEANEAEATER.

RA L # 4TI B, actonBITERANMER . ELEH—RHE, REiiT—



20.4 [EHMActorZEHE

%, BAEEEactorfiCELHH.L S FIRGL, 266K1%, BUER TactorS B HT R :

class AccountBActor extends Actor {

private var balance = 0.0

def act() {
while (true) {
receive {
case Deposit{amount} => balance += amount

case Withdraw(amount) => balance -= amount

}
A K EAE E BRI ER.

Y EE: actorTINREMENE 4 TR, BMREENT E Factor2 g
HZRIE, BAFERARETRELI,

AELE AR factor b F A2 49 56 G ——BRIEREN I 03X A4~ X R # 15 [6] R AR
B4 f, BEFERT, actorfR T A C KRB Z ALV RIS G S HAEMRE. R
3f, ScaladfARFRHIHEFTXAHKEE .

20.4 [EHMActorZEHE

W37 B A HR B AN [l actor i HAT Ab B (M) AR R AT BT, X SEAL RES SR Z B
HEF) &, actorf] LSS RAFAR - MEBRELWEIREH YD, in—DHEHm%
Zoiht, HactorBiRI A SRR EHE . F Hactorit B NS RE, Nkl 7 —
Aactor ZEIH B o

—Aactor S UMal A RZ AR 2 6 A R AR X A LIRS

1. A LA —4 RMactor, Ait, MactorBURREHIEHE, XA R MEEHEIF

b
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2. actorf] LK B A 3 61—~ 2UE Zactor 95 | H .
3. actorf] LA 35 17 55 — A actorfi 5| MM B . EWR PR —1 actor5| H
AR WA, .

actor ! Compute(data, continuaticn)

1 B i continuationJ 7 — actor, 2445 FgH M BHR A% R iZ%actor
4. actorf] LIRIENE B &% 7. receive i it lsender B A MANH B ZE T o

HE. YactoriBE X B —Pactorfis| B, BREZERXASIBREEE
B, MAREEA R, XM ETactorZRMEM, CERNETESIZF
R ——iX TF Bactorffif i+ H Sk EBE R Ay 6] B,

205 HERE

B T 7EHR I L FIAR STt it actor b 225 | F MO, VR AT LASLEE 08 BB S AT
XA P AL :

1. I B R AL 4 —R R R A R R MR E A B -

2. PRALAR/NCIE I Sl T A FA RIS actor B 7

W BEE T LR —OutputChannel (#7417 ) , Al LUZ—InputChannel (%
#iteceivesireact 71 ) » ChannelZ&[a]ft4 FEOutputChanneifllInputChannel i .

T — Y EAEE, RAT AR fE—actor:

val channel = new Channel[Int] (someActor)

TR RS, AN BEER SR LRI TAIX M actor o
S, RSEVREE M actor R AL R B — N BaliE .

case class Compute (input: Seq[Int], result: OutputChannel [Int])
class Computer extends Actor {
public vold act() {
while (true) {

receive |
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case Compute (input, out) => | val answer = ...; out ! answer }

actor |
val channel = new Channel[Int]
val computeActor: Computer = ...
val input: Seqg[Double] = ...
computelctor ! Compute {input, channel)
channel.receive {
case x => ... // BiIEAxR—11Int

receive {

case ! (channel, x) => ...

EE:ﬁﬂﬁﬁiﬁ%%%&mmﬁﬁwﬂwﬁxﬁﬂﬂwﬁEoW%ﬁﬁ%ﬁ
iﬁaw%%ﬁmﬁ,ﬂmﬂﬁ—¢ﬁ%%%¥%,ﬁ@ﬁﬁ:

20.6 [E%iEEMFuture
mmﬂuﬁ%—ﬁﬁﬁﬁﬁﬁﬁﬁ,%Wﬁﬁﬁﬂﬂo%ﬂ:

val reply = account !? Deposit (1000)
reply match {

case Balance(bal) => println("Current Balance: " + bal)
}

S8 AR TR, BlOT LALR E — MK B4 AET -

receive {

case Deposit (amount) => { balance += amount; sender ! Balance (balance)

}
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}

Rk =ME, BReRiERE,

WA B& 7 Hsender ! Balance(balance), 17thoILASreply(Balance(balance)),

9 B ALERRES3I LY. BEMS, REFREEactorfiactEER
T ATREEEA.

E—EEN RS AP, RATEEAEX — T EEAGESERF F & TEXE, 7
V) Freceive Within /7 ¥ e 48 i /R A8 B 25 15 & /D B FP AU I E]
R EMR AR EREHEL, RESEE—Actor. TIMEOUTX R

actor {
worker | Task(data, self)
receiveWithin(seconds * 1000) {
case Result(data) => ...
case TIMEOQOUT => log(...)
}

] #BA: reactFFEHE — P EIRMRA, MffreactWithine ( XreactfydEik
Z020.7%, )

BT S iR EIGE 22 A, R LS — A future——X B — B TESE R
A F = a8 R4, (RN O BT R

val replyFuture = account !! Deposit (1000)
isSet A SK A RREBEC LA, BHEBGZRER, SHRBARNIRE.
val reply = replyFuture()

XA 2ME, ERIRZ KL,



207 #EZE

AR WRMRIENIFEEMfutureBBREME R, BARFEEZZ I ML
TRIETTEIEARIFA . R, actorT U futurei®—ih, FHEEMALIE,
0% E R gs HAthactor,

20.7 HEZ£IE

KB AR B2 5 — A actorfactor, AN S MactorBTE LM F LR PIETT,
WAVRAS LI R . E RN EREH Mactork il BBRIMRAEF, REEMNLRRE
HREEPAIT . T4 2 2k A BRAE T, 15 i B BalCs Mactor iU R B s S W e .

15 SRR P BT AL A flactorfE it 2 2, LA E FTE NS —actorf B AR YL AR T HE 2=
A, RATBEARREERI— LRIz TE TactorB? LR AT Eactor iy KFR /i W] T
ERNE, S actorfE MR LR P EE , RUF— M ERBRATZ M actor TN
BEAbEE R, RO AT RN BAL T R R N W B B R TR, SRR
Y FFT —KIHE

FUNRE FE, XRE—ERE RN, R, SRR Y R R

“PRI R . BE— A actor EHURBR— M ERIMIEE, AEED XA
B, SHERSIF RN, SEk—NEEFERS —MHEARR, Fames
FEREE I RBP LT B ARG

feScala PR AT LIBUB BT, react i EEZ—MREE, B EHMEIRESE, K5

B, BERNABEAHREreactiff)

react { // {REHIL
case Withdraw(amount) =>
react { // {ReE¥LL2
case Confirm{) =>

println("Confirming " + amount)

}

X B R Areact IR MBS HA T4, LMEIR AT DU7EMRREA i HAE AR {6k ik F X 22
£k
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% —Areact A B4l Sactor (U HEAE KB AR, SRJFIEH . Y Withdrawil B KA
A, FIEEIEA . (WeRELI IR T react, XY FITR SactorMIRA SR, RGR
H. YConfirmiH BARAES, Q28WHA.

PAB: E - reactTREAE—MEMARB P, Fit, reactFERLEFE, M
=
mEliE Y,

58— reactCHE A9 R EUR &R Bl —ME——EPUT T HEETHE, REPITT—
Areact, XELIEARE H OB . 1B HEWE IR [ P ifactor ) 7 i . X — 6K
938 [8125 % 4 Nothing, ZERIFRFRIEERIRH .

H Freact&iB i, B IGARA GBS EHEwhilefERN 2 P, HAN.

def act () {
while (true) |

react [ // {RE¥EL

case Withdraw(amgunt) => println("Withdrawing " + amount)

1

-

HactBIH IR, FreactiIIFFIKI SHEFE IR, /RIBH. LA, &
B oAb AN R . R, fBA MR EBER Y —E R AR R — Ve
PREL:

{ case Withdraw({amount) => println("Withdrawing " + amount} }

Iz — RAE T BAL B AR P LU Fact ik«

def act () {
react { // |REE#LEL
case Withdraw(amount) => {
println{"Withdrawing " + amount)
act()
}



20.7 HEZE m

DR O R P — 055 B A B B OS5 1R

PRER: XNBIEAHAS S BRANKRE, SANreactt)ABHEMEFE,
M B %o

IEEA B TESS A C AFRRIFEARREZT T EF LEIFARAFE. A2
PRI ALA T o LA s X e ER
loop4 & F o] AKIE— D TEF5 1
def act() {
loop {

react {

case Withdraw{amount) => process(amount)

)
HRARTE B —MER R, AL HloopWhile:

loopWhile (count < max) {

react |

} 298

#AR: eventloop i & o LAGIEH — NS ERE react B AR, TLAHIER R
R E =AU Areacts

def act() {

eventloop |
case Withdraw(amount) => println{"Withdrawing " + amount)

1
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20.8 Actorfi4 AR

actorfifjact Jy H:{E actor ¥ start 7 B g8 FH A 1R 307 JEH, actorf T RIGHIZHIE 2

HEAFAEIR, .

def act() {
while (HEZHHFELE) |

receive |
1

]
actorfE N F L2 — &4k dT:
1. actJyigik [al
2. act L TREWL L,
3. actorid FHexit 7% .

WA exitAZER MRV E, ©REWACtorfITERIFHE, Fl:

val actorl = actor {
while (true) {
receive |
case "Hi" => printlni"Hello")
case "Bye" => exit|()

}

}
HAan 75k 88 E Bexit(sE L It—~actors

A —exit i IR M EBRMA T LUEEZ — N SHHR R & R A . AR SHOH Fexit

124 T Flexit('normal).,

WactorPl — AR L LR, B 45 E 3R UncaughtExceptionE B2 i) — 3L 61 . %

FEGIREA IR R
+ actor: il Mactor.



20.9 #HEActoriiETE—iE

+ message: Some(msg), FHmsgiiZactorkb KBS —KIHE; BFHNone, W
HactorfE 45 AL FRAE T IH B Z AU SR AT IS

+ sender: Some(channel), Fichannel/&MX G — A4 B M A K7 A H H BUl
iH; 8R#None, i actorfE AT KALHAEATIE B Z ATEHERATIE

+ thread: actoriB i FTTEMEAR,

+ cause: HHIIMIRHE .

P E20.975F Bl AN FRBGE H 5 A

BER. BUABRAT, FIARLIENSEEESEMactorA—MUnhandledException
MEREBY, XIMRETHERSHRFREHFEE. AL, RETAX
TEXANFYH, HERESexceptionHandlerf o %A &M~ H—1
PartialFunction(Exception, Unit]l, WRXMRHE G FEER, EREAR,
actorfgimormal B EIE ., #FIKi%, URAENEEZRREE LHEEFED
iE, TR TR

override def exceptionHandler = {
case e: RuntimeException => log(e)

}

20.9 BEAActorfEiEE—i

IR AR B actorst B 7E—i2, NWE—EBETES — M E L HAT B R1S 2158
M, BEESXAEBER, REER ML — actorfy 5| A Flink A RIAT .

def act() |

link (master)

)
G R 0, 6B, TR M actorfE AN T iFactorh 43 & TAE(L S, ARA
44 HE AT fEactortE PR BH%, Wi Bactor Bl , LAEAIRLIN TARLE S5 ol ABEH 5
. Falde, WURWactorkEi T, TfFactortUiZAil, AR LU IETAE, {300
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N FE: RESEEWNEN, BlinkAEERENTRA. RAEER link(worker) &
7 Hpworker. Tink(se 1), %77 R A A AR S Mactorii Ao

BN ST, RE YfTactorfE # F| Mactor P A — A LIFE normal B, 4]
actorfi 22 1k, EXFEOL T, B H I E R R AE S actor AR H R HIR .

actorA] LI IXMT R, ok 212 B trapExit htrue, XFEBHUG, actorZ iR E]—
ARICHEXIE S, %N B A E TR EEL 1L MactorfLR H IR H .

override def act() ({
trapExit = true
link (worker)
while (...) {

receive |

case Exit(linked, UncaughtException(_ , _, _, _, cause)) => ...
case Exit({linked, reason) => ...

}

}

e fEactorf, RFEMEFMERERN. AFELE actorf | —4 "I
" actor, HIEdALIEL M Aactor, FIIN, HEMIM TAEER /MR, HEHEIEN.

TERKMEGES, R ERNactor#biT/r4, SEIARBXE, 85— KA
A HCE W Factor,

PEEH: %—actor#ibRt, TNATEEHAIRSFERE, MRABERBX
s s T A BIX B & U factorffirestart k. TEIXAEMZ AT, RTTHE
HEBENERE, SHEB—MRE, KPZactorBEEUEERRIET. B
SMERRBEEHETEE (INMRENE) , BAEL INERSHEBER,

20.10 Actorfyi&it

#HFTH I, REZEE ST MR Factor Ak, (HRUUAIE X LR



20.10 Actorffyig&it

AR LA VRIRBOZ AT BRI B R . LU R — 2l

1.

B AL EORES . actor R [A] B B9 36 B8 B 2 SM (R T i . AT E
TEABEEAN A B A E .

AN E Y AR, B actor I8 B AT X R MG HEREB B —4
actor, NXHifactorffIEEX A5 H. WMRRULAXEEM, BBAMEREETH
actori 37 BIVEBR B LB O3B DL, il sORp oy sCIE X R LR BT actor
ANE R Factorf 7. WM Ractorif il 75— actor )5 LG, VR¥F N SE45E
I & RAEFRE AT B A BUR I E AL B, 25 58 R I S8 1 R Rk S A e 2
XA,

1555 actor MR, 2458 Pactor 51 5 # P AT JE N1 90 TAERS (4BRURCTAREME
%, HRHEER, BEEREBRA T —actor) , FETuctorlRIFRS THEM
B BT XEREEEENB Y. actorh X BB BB —MHEE, MATRR
PRESAHEN B, 2053, R TAETR o lindl, Bol7 e B 301 TAEAT
S JenIB P RGER T ,

B/MES K& T HIBIE . actorfS A A REMEIBRIFA . R TIEES N
A E TR, Wid—Hactord ML, F i actoritBHEIER, RF
FRE T — R 48 I H A & R factor,

B/MEBHETR . MactorfH IR, EARREWEZMNHE, HARLLEERX
¥ B factorFE AN HIIHE . SRR LAY G SRR, MBS TRIEHZEactory
MR . AARL/ONESh, HBMHEAIEMZE (SR$ M) VO, thilJavat iy57
HiliH,

B AR EE. Bi1aHEE, JMRTRET I RIE8.

] BE{# Fireact, {8 Fireactfifactorf] LAZE LR . HE 3 BALBRARAY TAE 2R
THEAMES, SRERYE, FREEA LUERreact,

H R, actorkMUZOKE), HEEIRIK T 55— actorA] LMBUEFE T M.
X Mactor /M BIAR A KB, WEANKERHE— K Eactor, 1B actor)iiX
R R W Yactor,
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303

BE—AEF, ERba RPN (bR —RRIE,
1000 000) , #RJ5iEiTH THESH & 4 Z A actorflt) U X SRR F91(H, &
AactoritEF XA N HEZ A, LR RES— R E HEP R actor .

AR ARE DU sk DU AL B S s AT X MY, FERRARAM T AL, SR
B2

HWE R, ER—1KAEE A 2 BufferedimageXf £, Fjavax.imageio.
ImagelO.read /7%, % actor, —actordf BT HF—A~ 247 Kt AT
RELIE, YA B GAR, WHER.

GE—AFRE, ST HRTHA T HRNA U IC R E N IEN R
A BRI BEAT B M — A& R —hactor, FSMEIN_E—-actorf]
R T H R, B8 —actorf G RICEE—E.

ERRT— 2R BOTRF, R BT PURCHY AR,

5. BEMET— ST NEF, BRFTA RN SERE, § M - TEITENX

GRIOETIE

HE AR, FrE100 actor, iX%actorfd fwhile(true)/receiveffi3f, H#EUL
Z|'Hellol4 E.5F, 8 printin(Thread.currentThread), [FE#4:E 5% 5H 100 ~actor,
CIMAERESE, RitRMloop/react. HENIEHEE, AENLHELE—
AN, B —Fhactor i i T /4R, 5 _Fhactor i i 1 A7

W% 3R E RN — 4 W Factor, W EB A MactorFFid AL H
IOExceptionilt Hi factor, 23l i 7 BRAR Lo iR B Ab 38 (9 SCHAF 9 7 s &
IOException,

JBR—N 3k Factor TR 2 QAT £ & 2% [F) 25 1 B 5 & BT8R .

fi e — AN X SR ST 3R R B9 A (IR A SE B, XN SEBEE R, actorkEEHT—
LB EES . RAER S R BT RAETRAIY?

10. EES4T W, AN I TIEE.
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21.10 CanBuildFromf# i

P ——55324 10
AR B A KR TR
FIABRRFE—53257
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S —328 1
RS TRR R
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@implicitNotFound ¥ fif——45333
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Bt ORI B B Scalal P/ THAEIR AR T L, 7ERE IR ALFRARSEARAT I (B0
THe, feAER, s TR IR S B K TIAE, LR R R
T 1 SR T T R A 4 10, FUFIIEFEHOMBERR B8, AR AT IR R
REFE , X P B R R R = WR A
AT AT S AL
- BB TAER 2 ik e
o IR AR JERRR T TR AL MRS T S A R
. SR RS TRIE RTINS ATAT LA B AR LB S
S SUHIBAGRAT AT, SR BRI A P X BRI
. R SRR B, AT R AR R R A
. TSI EF O ER A S AT R
. EATAT AR AR B, K — AT DR R B A R B
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$21E BARRMESY

21.1 %%

P 1% X, #% # 5% # ( implicit conversion function ) & #YRARF Ll implicit> i 75 B
HA A B SRR, FINERERTREN, BRI ESINA, BEN
— PRI N 5 —FP 2R,

LT R—AME iR, RITEIEEEFR I En/ 1,

implicit def int2Fraction (n: Int) = Fraction(n, 1)

SXREFRATR AT LA T ik =R (E

val result = 3 * Fraction(4, 5) // ¥iEMint2Fraction(3)

B 2 B 6 R MO B MO R R R T — M Fraction X R o XX R EH LR U
Fraction(4, 5).

YRAT LA S SR BUR AT M & FR. M THHAAERMIFAE, Hik, KRTESEH
WS AR, tini2f, Aat, fREE13NHED, AERITOTFE B3I AR
HEs ., REUVRBIEA source2Target XTI RAY M2 Ko

Scaladt RS — ARV A R0 A SR BEMIES . Aid, Scalady THRF R

MY KA PR TE A A BB PR 2o B, 7E8E TR T, RATHIHERAER
F RN ARHBEEAE, RO E R

BEE: ZEC++T, BRI BE SIS RS & B hoperator TypeORIAK 5 R E
kEERRER, T, EC++P, REEBEBRMAFSE L XERY, B
eI EENEEEEENSE,

212 FARXERFEFEAGEENIIGE

R A AR A, MR PAMEFDRARE 200kE, Wk
java.io File2s B4 oread i i KRBULF, XKD LS

val contents = new File ("README") .read

Vi Tavali iy 5t , {kME— I 4 B 6 Oracle CorporationiF /&, ZERHGIXAE—T7



21.3 SIARREER m

o BiREFE!
feScalary, RATLAE X— @i FRMAER, REVFEZERTI6E:

class RichFile(val from: File) |{
def read = Source.fromFile(from.getPath).mkString

} 306
RIE, FRE—ARRRFEEORR R KRB BLX MR HIRR

implicit def file2RichFile(from: File) = new RichFile(from)

EBE—3, FRBLATLAZEFileX R LA Mread FiE T . EBBRBHERRT -1
RichFile.

21.3 SIABRREHR

Scala$x% [RAN T B R L

1. fr TR R B AR R A A X S P e ek B

2. 3 F 24 RTFE I AT LA LL A 473 2 45 AR BR K R %

H 3R 1 #int2Fractionpi % . FRATAT LUK B B FractionfF A X R 5, XHEERAE
R R RO T T

i, BERIIEEHD! T FractionConversions¥ £ X+, (X AT H AL Fcom.
horstmann.impatientfi , WS VRAEEM X4, T2 5| AFractionConversionsX}
%, B

import com.hocrstmann.impatient.FractionConversions._
BRI X5 AT AR -
import com.horstmann.impatient.FractionConversions

XA B4 3] A B ZFractionConversions ¥ £ 4< & , ffiiint2Fraction /7 £ R gL
FractionConversions.int2Fraction 9T s B AT (A0 2 B s A e A . B RiZ s
REEE L int2Fractionifila] 3], ANFREFAE, HmiFdEASERERN.

@ {855 7EREPLFR, @ A:implicitsAZEBERAKPredefsMESIAGIBRA R, X
& N\ :implicits ~vVIAEF 2,




#o1E pERHRNEXSE

YRAT LUK 5 | AR SR LA B e RSB R e iR . Bl

cbject Main extends App {
import com.horstmann.impatient.FractionConversions._
val result = 3 * Fraction(4, 5) // {HASIAMFES
println({result)

)
PREC T AR AR B AR R e . BUE A 5 — ek

object FractionConversions {

implicit def fraction2Double(f: Fraction) = f.num * 1.0 / f.den

}
AR AR B A X — AN LT AR S int2F raction, WP LIHETIAE:

import com.horstmann.impatient. FractionConversions.fraction2Double

val result = 3 * Fraction(4, 5) // #RE2.4
RN S T B R A VR BRI, AT LU E HERRLEST -

import com.horstmann.impatient.FractionConversicns.{fraction2Double => , _}

// BIAB:fraction2Doubles MY FTA LA

|, MBERAEREEAHAREELAFEARMOUAAERZERNRR
i, TLUAERTERINLE, BHiEMAfraction2Double(3) * Fraction(4, 5)
RSB B REBRENERET Mo

214 BRREHRAN

BRI TEIN F =FE AR BT EEEIE:
o MR ARR S B A EUAR ]

sqrt (Fraction(l, 4))
// ¥ F fraction2bouble, B ¥ sqrtHKRE—TDouble



21.4 [REREHRAN E

S DUE Shl R N2 N AR

new File ("README") .read
// ¥ Mlile2rRichFile, ERFilelH read ik

- MR, TR RS R I S ASHORILRCH

3 * Fraction{4, 5}

// ¥ int2Fraction, ERInth* HEAREZFractionfE B
B—H, A SRR R A e R R

. R AR TE AR R R AT Tl A, WA AR R . 2561
S, HNE a*b BEMANE, IRAGIFERALZEN a* convert(b) B # converi(a) * bo

o RS2 R PUT A AR, Hlilliconvertl(convert2(a)) * bo

o FETE T PR R, 260G, IR convertl(a) * b Fl convert2(a) * b
ERRAIEN, HERH SR

R DA HEANRERTRERERNN R, ZEATRE

Fraction(3, 4) * 5
BARWTRATER

Fraction(3, 4) * int2Fraction(3)

A

fraction2Double (Fraction(3, 4)) * 5

MEAEN, XEANEE-N N, E—THEESHEY, RAEFTBENR
WRA* A ERBRTER

m 25, NEREEREREAEREHETHRERAER, TUANTHITSH
KIERNEEFF

scalac -¥Xprint:typer MyProg.scala

RESBIINARRERENEN,.
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215 BRBE

BB i AT LA —MRIE Aimplicit I BT R . XFFELT, HiFHELE
WiEE, RESZRBS T E. UTE—REARE:

case class Delimiters(left: String, right: String)

def guote(what: String) (implicit delims: Delimiters) =

delims.left + what + delims.right
AT L —A B A Delimiters X 52 3k A Fquote 7%, BRABUXAE:
quote ("Bonjour le monde") (Delimiters("«", "»")) // #iERE «Bonjour le monde»

EEXBEARTSPFIR. XTEREE FMEAN —S LB 12E.
fRUAT Ll £ A S HBIE

quote ("Bonjour le monde")

EXFIER T, SRiRevlotri— 2R MDelimiters I fRE, XMLIR—H
U Rimplicith{E . SR STEITF BN B HR X — 4.
o 1E SRV ETA AT LU B AR IRAT IR AR AY T RSBV EOR A val Fldef
o TSR £ B RTE RN S HEBR AR B A IS TSR B RIA L,
R ERERBE (IR ER—ASEULRERINIE) .
FEFRA ARG, RATATLAM— X4, .

object FrenchPunctuation {
implicit wal quoteDelimiters = Delimiters ("«", "»")
t
BORERR AT TR AT LA X 5 AT AT HOMEL -
import FrenchPunctuation.
AR REHI(E :
import FrenchPunctuation.quoteDelimiters

3k, HERASRHERS (A ) RBEAHRIES T quotesi¥l.



21.6 FABRXSEHITEARER

W WTATENEEXE, AEAE—IRANE. Bit, EREAXENR
RBEHAR—IFER, BN

def quote(what: String) (implicit left: String, right: String) // ilibEg =gl

FRREGRR, EHBEETERATATROTE S,

21.6 F ABRISHHTREGR

Rt RS B T LB R R R . A TR ERAEER, BAEENT
XANZ B PR

def smaller[T](a: T, b: T} = if (a < b) a else b // AKX

SRR FAAAE . SR RASEZXER, BAEHAME MR T A<
BREAFRYRAL,

AT AR Bt — A R BOEE B HAY «

def smaller[T](a: T, b: T) (implicit order: T => Ordered([T])
= if (order(a) < b) a else b

H FOrdered [T A — MEZTIE A ST <SRIER, B MRARIER.

WFRITA, XMERTAER, Predef RN KEBECAMERHELTT =>
Ordered[T], $EHTA 4L T Order[T]siComparable[TIHAE . EH Nk, A
CIYS L) E)

smaller (40, 2)

smaller ("Hello", "World")
NS AR AR
smaller{Fraction(l, 7), Fraction{2, 9})

IRVt T B4 X — Fraction => Ordered[Fraction]#JeR %L, B2 aEFEARNEHEE S
4, B2 R —implicit val. FALXAEASY, FHHEBRERTERENE



m #2215 BEARRNRASH

311

MARET .
A, UFREREEGN. e

def smaller[T]{a: T, b: T)(implicit order: T => Ordered[T]}

¥ Eorderf2— /MHA BANSEEIRE, 4T L Timplicithn s, HHA 1 LIBEA
AR, Bk, ERUE—TRBRSH, Ex2 A4k, FRAX
e, FRATAT LAAE pR B g 2 X order A9 R 2R -

def smaller([T]{a: T, b: T)(implicit order: T => Ordered|[T])
= if (a < b) a else b // ¥¥Morder(a) < b, MBRaFHFIERHE

21.7 ETXRE

KRBHA DA —NMERXNT : M EFXRE, HPMESR —MZRIXR, BER
SRAEFE A — D RE M T B
i .

class Pair[T : Ordering]

BRAFAE— M ABI R Ordering [ TIMI B3R . ZBSUE AT DITERRMIE ST, HI8
LURNR

class Pair[T : Ordering] (val first: T, val second: T) {
def smaller (implicit ord: Ordering[T]) =
if (ord.compare (first, second) < 0) first else second
}

HE R A Inew— Pair(40, 2), HiiFAPREIENTH IR 1R E A Pair(Int], H T Predefff:
A — 28 Ordering[Int] A9 Ba0E, FHikInti £ B F3CRE . iX>Ordering|[Int]
SRR R — TR, BEAREZMEN A,

WRRE RS, VRth AT L Predef2 fimplicitly 77 i AR (H -

class Pair[T : Ordering) (val first: T, val second: T) {

def smaller =

if (implicitly[Ordering[T]].compare (first, second} < 0) first else second



21.8 ZEAUEMA m

implicitly B 47 Predef.scalas & LUNF :

def implicitly[T] (implicit e: T} = e
/1 ATFINEROMEE

BE: DAEBAFARET—RAEEFE (RR , HUMATAHN
FRIEINEF & HF,

%, MRty AT LRI FROrderedds fi i S M Ordering®Ordered i fa e e, — B
BIA TR, REEAT LA FC R BRAERT -
class Pair[T : Ordering] (val first: T, val second: T} {
def smaller = {
import Ordered. ;
if (first < second) first else second
}
}

X0 DR A A Ak B A RR AT LU RERT SE B {kPair[T], R RAFAERE N
Ordering[ T RERME MO KA BIAT . 2640k UE, WA HRAEZE — Pair[Point], WIH] AL
—/~Ba =X 19 Ordering[Point [{H :

implicit object PointOrdering extends Ordering[Point] {

def compare(a: Point, b: Point) = ...

}

21.8 ZEIFMR
HEE175E, REDE T XA ERIL R

T =:= 1
T <:< U
T <%< U
XEATRBRRTEFSTU, RHERUNTER, SEREIUEHA (BX)
FEHU, BMEAXREARRIAR, fokRRE- MRS, .
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#g21E EAERTEXSH

def firstLast[A, C]{(it: C) (implicit ev: C <:< Iterable[A]) =
{it.head, it.last)
==, <<Hl<%<JEHA BRI, &L EPredefST R Y, Flin, <<MAF B
B

abstract class <:<[-From, +To] extends Functionl([From, Tc]

object <:< |
implicit def conforms[A] = new (A <:< BA) { def apply(x: &) = x |}
}

B E SRR AT S AL B2 Himplicit ev: String <:< AnyRef, B&7EREA MR A #RA
AU ¥yString <:< AnyReffIBaR 34 . EE< <X FFromZ# 2R, WX FToRHE
. BT %.

<:<.conforms[5tring]

a] LL# 24 il String <:< AnyReffSCfilf{fiffl.  ( <:<.conforms[AnyRef[tH.2FILAFH), {HE
XS EEL, BMASHEERE. )

AV CeviRfl “RBIERXN S —EMNGFEIER T FHEL: UAFRR,
String /2 AnyRefif) F25H1

IX B A1 ST B X 4 R 5 R B (B AGEIR FISEUR [ R %) . EFU AR
ZXMESRER VTR, HHFEE T

def firstLast[a, C){it: C) (implicit ev: C <:< Iterable[A]) =
(it.head, it.last)

PR B A PR b HE AR EE CR — M terable[A]— RN Z R 1C G <<H A RIE T 1,
i R, B, &itheadMitlastXFERIAFAHA R, HevE—MHHBNSE
HopR%, Bt — P NCETterable[ Al ERREEH . iR HAF SN ATX RGN R,
& ev(it).headFlev(it).last.

BT ATRENPZENBATNREEFAE, RO AFEREPLFVE A implicitly
FH, 26I3K%, FEREPLAZAImplicitly[String <:< AnyRefl, REEEEI—
ANER (WITE—NEH) o Eimplicitly[AnyRef << Stringl&kMt, H&aH
BRI T




21.9 @implicitNotFound;iTf#

21.9 @implicitNotFound;Ef#

@implicitNotFound 7 i 5 U4 IF 28 TE A REMI 1S I A X TE MO S BY 0 S 500 25 1
SEIRIRR . AR B B RATTF A B LARRIUR , 20k, <<KEirmn.

@implicitNotFound(msg = "Cannot prove that ${From} <:< ${To}.")

abstract class <:<[-From, +To] extends Functionl|[From, To]
Biltn, nEREA
firstLast [String, ListIInt]]{List;l, 2; 3N
MEF RSN A
Cannot prove that List[Int] <:< Iterable[String]
X EEAER AN R SR ROSEIR SRR B T RRAA BT R R BEAE IME S B
Could not find implicit value for parameter ev: <::<[List[Int], Iterable[String]]

TR R IR 7 9 S (From } IS { To 4 B A M AR 2K AU K5 B8 From Rl o,

21.10 CanBuildFromf#iE

EFIFE, RYEZUVGI VRN L EIEZ IR a5t 9 CanBuildFrom &8, BIAEHR&
FHERLF, AT E A TAERBE T,
% [Emap /i ik, PEMMEIL—LEKiH, map/t—Mterable[A, Repr]fiy /i, SCEHIANTF

def map(B, That] (f: (A) => B) (implicit bf: CanBuildFrom[Repr, B, That]): That = {
val builder = bf{)
val iter = iterator({)

while (iter.hasNext) builder += f(iter.next())

builder.result
}

X HRepri EER “BHAR"  ZSERERIT LIRS ENMEE T ki
Hif iNRange s StringiX FE A IEH MES .
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EI PEAR: 7EScalaZkFEH, map3Lfr_E#E M AETraversablelike[A, Repr4FH e+,
XA, EFE BNterableF RH AT EZE BReprX M EESH M,

CanBuildFrom[From, E, To] i #R AL RIUERA, A LAGIER— KRN ToE A,
BEARENENE, HHMER FromIER . AETTIRIX LR TIUEA X R 2 ] 4 plify 2
i, bRk ER ENRMA 28,

CanBuildFrom$ it 5 —T~apply /i, 7= HH2ERY N Builder[E, To]#X14 . Builder
KRA — D += R AR TR B — NIk, A —resulty B HE™ H
BRI S .

trait Builder[-E, +To] {
def +=(e: E): Unit

def result{): Te

trait CanBuildFrom([-From, -E, +To] {
def apply{): Builder[E, To]
]

Hit, maphk REWE N~ HIRER MRS, AmEHRETRBMmIE, &
A= REsRIES .

A A AR AR A X B R BRI T — AN BN A CanBuildFrom & £, 25 [ AN T Rk
M f ArrayBufferZs .

class Buffer[E : Manifest] extends Iterable[E, Buffer([E]]
with Builder[E, Buffer[E]]l {

private var elems = new Array[E] (10)

def iterator() = ...
private var i = 0
def hasNext = i < length

def next() = { i += 1; elems(i - 1) }



def +=(e: E) { ... }

def result({) = this

object Buffer ({
implicit def canBuildFrom[E : Manifest] = new CanBuildFrom[Buffer([ ],
E, Buffer[E]] {
def apply() = new Buffer(E]

}

BAPEEE R Abuffermap(DE2 K EM 4, HPRE—PREINA = BRYRE.
B4, EidiEABufferfy: 4 x4 o fcanBuildFrom[B] /7 3%, EATALIBREER brS
¥, EMapply iR E] THERR, EAFRILEZBuffer(E].

H1 FBuffer$Ri T E A — M +=H1k, MEMresult ke L REERS. W
I, Bufferghi/2'E B CMHE .

SRT . RangelAYHEEASIF AR [El—Range, T HE BR AR [ERange, #51
FKid, (1to 10).map(x => x * )G R I AR —Range, FELFRMIScalaZifFEH, Range
¥ F# A IndexedSeq[Int], TMiIndexedSeqfyfkA X5 L T — MAHE Vector I EE RS .

PUTF R— RifLA I Range2s , {3 T —/ Bufferff HAEERS :

class Range(val low: Int, val high: Int) extends Iterable[Int, Range] {

def iterator() = ...

object Range {
implicit def canBuildFrom[E : Manifest] = new CanBuildFrom[Range, E,
Buffer[E]] {
def apply() = new Buffer[E]

b

PAE R EM T HA: Rang(l, 10).map(f). XM HETRZE—implicit bf:
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CanBuildFrom([Repr, B, That], H1 TReprififtRange, PIHAAFRIKAZEEIA CanBuildFrom,

Range .

BAIA &I That, L+ Range} 4 Al LUt 8 i H canBuildFrom [B]Jy 347 tH—4

VGO, %7 H5R [8l—CanBuildFrom[Range, B, Buffer[B]]. iX/MWLECIFEA Abf; I
apply /7 o7 tH Buffer[B], FHTHIEEEE R .

EARRIA BN, B 2%CanBuildFrom[Repr, B, That#£5E (1 2] —A~aT LA H
RSB T 35, X MESS T RE LAEReprfEAE N R — 1 BaE.

%3]

1.

SHTAERERM 47 &, "Helio" -> 42f142 -> "Hello"/E 4 & TR %
("Hello", 42)F1(42, "Hello")fit F26 & WE? 27~ : Predef.any2ArrowAssoc.

X RER+%, B— DR ERE R BIREAE . 2EREL, 120
+% 10881132, #5%: hTFREMFRIE, MARRE, REERE—-
implicit.

E AR, WEREARRNBT ., RO, SUNFEI120. RS
B2t F R IR MR

A 20 \AR E AR R B ESEE A T “WRIAPL o Al XHERIAPT,
FA ok Nkl & IR B B, IR AL BCE R . BilAN: Read in aString askingFor
"Your name" and anInt askingFor "Your age" and aDouble askingFor "Your weight",
ROUFT21L6 1 PR TR PR AU

smaller (Fraction(l, 7), Fraction(2, 9))

25—/ & H Ordered[Fraction] fyRichFractionZ .

Ht4%java.awt PointZE RIS, i SO HA ( BIMKIK B bRy SR ARINE ) o
BREERT— NGRS, MR B B B B AT HA . RN T ZE PR HEFF Z [F]
Y487

ZEREPL H (i Flimplicitlyfir 4 3 2 Me i 21,57 21,61 h Bt g, R85 1
BFSEXT 47
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9. fEPredefscalaPZrik==X14, MREM TIEEE,
10. ik = "abc".map(_.toUpper) 4% S J=—>String, {H"abc".map(_.toInt) )45 &
—™Vector. FIERE N2
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= 221 FHRHBATIEES—EH34001

= 222 “BEYPREEMRT —H3410
« 223 resetMlIshift A5 ML sE——5E34200
» 224 resetF&FNME—H3431

» 225 resetfilshiftRik=HAEAY
» 226 CPSHAF—H3457

o 22,7 ¥R IEVIRE 34T
» 22.8 B R 5834901

» 229 CPSAEM—3531
» 22,10 Fi BRI R LT 3C
= 42 —HR358T

5344 T

H5356 11



Chapter 22

FELER— AN MEH, ARFREIS AMBRMMNN . BF . fEAHME %
AR B RIS . flm, RATUBEERZATHEE, SEEHBRTFPAFE T
PATIIFR . XEHE N ] RESE AEBAT B EIMABIHFARANBRFEIFEA
GERR, (H2EEERSCILE (T 0T AR RESE (g 7 n AR, 3 LA BA (7 2R A5 Th
RER LA ISR .
AT B S
o FELELRYRAT DL BRI AT Y R AT A
R LAFE shiftB PR IESE .
o GESERRE— HIEE R A E MresetH B
- ESRFTEN KRTMEE” , NAEshiftf#EARTE, FIAEEMreseth iy
REpgsh, HApshiftgigm—1 W .

o MR A—A-SHOREFIESERT, XA T A ANSEIEE L,

- A EshiftFRkRMADHRLL LML BIAE” (CPS) EE, HIML LIS
Mreset A 1k o

« 48 shift{B %A resetiy B hn_E CPSTEf# .

. FESEA] L) AR SR 138 5 U ) AR R AR

« FEZERA] LATE Webs GUIN PR “EHIRE" -

319
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221 WRHPUTES

FELE R — R, B bR B R Z AT — A XA A
WB? % EBERBUEBT

contents = scala.io.Source.fromFile (filename, "UTF-8") .mkString

R SCRARTE, BARSASHMH . FRET LRI A5 % 3 ) P B — 8
BISCHE4 . Rabixke—3, ETEHEEOCR? ERREEE AR ANRE
FREEIF? TEAVFIREFEM

Wik, REERR TS, HokREMshiftsh, 7EshiftdF, WROTVHES—
AMESWRBRZE, FEBEMEt A%, B, RSEERERF TR, ZERH
B, BURXHF:

var cont: (Unit => Unit) = null

shift { k: (Unit => Unit) => // HEEEE{FEL T shift
cont = k // RFFTE, LMEZEREMA
}
X E IS R — AN S SRR A A R (R, A — A Unithd
SRR — P HF R UnitpE B ) - RAVERESE B SEFLR EE TS
FEPE B shiftf— i, ARFFEHATXAIELE, kst R A Fcont,
ZrScalath, MEGERE RO —E RAERERAAEMHBR . XNl FHreset { ... }
Fith:

reset {
shift { k: (Unit => Unit) =>

cont = k

b /7 RtcontBRFTHE AT EG----

PSS e B b eE R

SR Fcontht, PATHEMshiftdbFF 4, IF— EAERE Flreset R AV o
DT R—ASe iR el. RAMERIR— SO FRRIESE
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var cont: (Unit => Unit} = null
var filename = "myfile.txt"

var contents = ""

reset |
while {(contents == "") {
try {
contents = scala.ioc.Source.fromFile (filename, "UTF-8") .mkString
} catch { case _ =>}
shift { k: (Unit => Unit) =>

cont = k

)
BEERNE, AREPUTELZI .

if (contents == "") {
print ("Try another filename: ")
filename = readLine()
cont () // BEEIBshift

}

println(contents)

PiRE: #EScala 2.9%, REEEBESEGA REETERTERNET

scalac -P:continuations:enable MyProg.scala

222 “IEEYGENE"

B — G T (4, AT LU shiftR AR M — L Freset R P Ky
AP L OMHRBTIEGERT, FRAT I —AMEE RIS, BBk, B RshifAR
RIAME—HE . BIBINT XA AR

var cont: (Int => Double) => null



$20E TEREL

reset |
0.5 * shift { k: (Int => Double} => cont = k } + 1
)

Keshift el —A~ “IA” , RGSIAE:

reset |
0.5 *0+ 1
}
R Fcont3), X AMRBHE A3, resetHA LIS 2.5,
FhniE L, contAid R ANF IXHE— e E x: Int => 0.5 *x + 1.
SELE (1924550 7 Int => Double, FAFATEAIntHi15 HiDouble.

- MEE. ZART— T, BAMERNR—AAEREAEOAREEFMERNES, X
HEDTATHWER N AR UNt => Unit,

223 resetfAshiftfIiE Hlif s

reset/shift (U B A 64 AR, SCRE A4 FNEPIT— e T
SRoR%, 77 UK EESE R

WA Firesetiy, TSI AMETF A IAT . YHATEBIshifthf, shifthfUF B
. e AES R BE NS, MshiftsElUR , BT L BBk B % L Mreset RATAR
B. BTN,

var cont: (Unit => Unit) = null
reset {
println("Before shift")
shift {
k: (Unit => Unit) => {
cont = k
println("Inside shift") // Bi#FlresetRE
}
}
println("After shift")



t
println("After reset”)

cont ()
Yresetf 7T, FREPHEITE]

Before shift

Inside shift
R EAFIR HresetRIFATED
After reset
WG, Y Acontif, HUATBEEIRlresetik, FHITENH

Lfter shift

B shiftZ BT AR R IELE R —3 5. LB AL FshifttgFirX (ZRERS
RIS 7 ) TG, —HIERER resetlI KR . EAGIRITE:

O: Unit => 0O ; println{("After shift"}

contBRFAIBHOCA Unit, TN R R B g U 1 (-

BEA: RELRED, resetPishiftE 7Bk reset, HIRAFT— T BEAreset
ISR, MEBRBTshift ( EEFATIIEELBEIE—Tshift) , TREAF
27 Bk Hreset, REAB S ERY, EEshiftAIE,

224 reset®RiEXHIE
NS resetbiB H 2 B A 1 TARAT 1 shift, IRATERIA(E B R shiftAI(E :

val result = reset { shift { k: (String => String) => "Exit" }; "End" }

// resultAExit"

Fit, iGiresettBATE A CARRME, EIIEM N Rreset A (H
Befa— A FRBAE:

val result = reset { if (false) shift { k: (String => String) => "Exit" }; "End" }

ZINHI ey

322
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// resultHA"End"
TESEBRARAE Y, 0 Freset! VRSB L & 20 LS ABIRAOTE, PIRMESLERA AT AR A A

val result = reset {
if {(scala.util.Random.nextBooclean{(}) |
shift {

k: (String => String) => "Exit"

}

else "End"

}
Nt —3, resultf gk FEVLR(E A "Exit"2"End".

225 resetFishiftRiE LR

R Reresetif &shift, BNIERMALMBIA T, 535 Rreset[B, C]Hishift[A,
B,Cl, FHEA “HEAEHR" BR T RER IR HRA

reset |
shift#f
shift { k: (A => B} => // HUALHERRFE
shiftd 7/ FHc
y /7 R ERERSA
shiftfg // A= ERBi{E
}

KR A RIEL SR —— PO A" AEMNRA, BRIELEHIR 2T
e A ST HESE B AR Bl B 9255 . CRTIU MresetFA MBI —aREP A
shiftii [B] (R {E AR ,

Y EE: R reset A TELRE — KB ABHECHE ( BT HIHEFRNR
R ), BABLIRCHIFHE,




22.6 CPSiEf#

HEE R R R A, AR GIR AR O E BT BT, EHIRE— TR
PR IAHR SRR . fER B, AT LAE — Fai— 4085, BnkMnsr —1aE L
ETRFEFEHEE) :

val result = reset |
if (util.Random.nextBoolean()) |
shift {
k: (Unit => Unit) => // AFIBRUnit
"Exit" // CREString
} // WRUnit
}
else "End" // StringFAUnit
}

(Al FE Treseta] LLiR [E]—/String, {HiXFFF £ —Unit,

R MBEENEARBRETESRAER, R IUAresetflshiftRinEE S
¥, BBIKIR, RITLUESIBESXBK A UnTt => Any, FEHRreset[Any,
Anylsit ERRADET FHIF

HEREUR AT RESIE RS, VRTRZA S 2t AR A P 25 HR A R B 2 A B B B N AR A
fRAS ., REFXREM, FFamgE Mg &, RAaBEEEfA. TR
G, BUEREIEAAS . B YVREMR P S br el LAY BB, VR 722 A0 TE 2R P RE
gent, YRREEG A AME (INBEATEEANMENE) , UREEEIIT 2R EE
WEER, XA EIRIRERAFBA SR 4. #H, RATHBARMGE HHAHERC
FIBHIZE, XBE—3, AibresetZ/ERERHAY, resetFikaNERKE ™ HXRNBRI{H

226 CPSiEf#

TER BRI, LI R MBUE TR MR . YA AR FTIESERT
EATHIAR IR S AR B R o AT ava LT A SEVEXT BRI TIX PR IR . T E
IVMrhRHEIESE, Scalafii® At Xiresett R AGMRIGHEST “ELEIEERAE" (CPS) MYZE
. BAVEAE22.99 PIEAN K TRABAI A

324
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233 AR S 5 M A Scalaf SR A —BE, M AR RBIR FTX TR XUAE . X T
W, XX, RS Eshift, BFEREARSE R BT,
VRUAIFURE B TR —A "B M.

PRRCZIETC AT — 1 A TR BIshifth — M SH—r BRI LE R B S LR
IR, DL ARAS R AR, B — ML T shift[A, B, CIW T, BOMBEER R
@cpsParam(B, C). 7ElH TGS, BIBFICHIRIES, wILIAHEM@cps[B].

$HE: BT B@cps[Unitlsh, RET I A@suspendableii . FEXERAEX
F—REATERK, FERBAIRESEEBALL@cpsUnit]ERZER,

BAEE— F22. 0N HIHRA R R . WURIRA HE BRI AR — T8
o, AR EE R RN b A -

def tryRead(): Unit Gcps[Unit] = |
while (contents == "") {
try {
contents = scala.io.Source.fromFile (filename, "UTF-8").mkString
} catch { case _ =>}
shift { k: (Unit => Unit) =>

cont = k

N iR 4RAHERIERE, RUFIERERXE, FESATER=, WH
B NEBEUNItHFT R, XRITRIEEMRS, FIELKTLX,

R RE T I @cpsTEMI T, %R A 5 UL Fresetf CASHLAGEE , T
YT RN b AR . BRIEDE, AT TresetMishift (Rl Jy TEERLUN b TEAR o

BKOF bR, BRI, Ao, XSEEMR A BRI
IR AR, BRI By PR 7 AR O A A Y . A IR
HOLE RZ BT AT R, AELRPER A P B B
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22.7 ¥EIFinE L AER

BATIUAE © LM HIFIF A M— LA SN T T o FRATATAMRZ 55 4t
A3 U1 £ 7 AL BRG4GB A V0 o 00 B BB R R VT [R5 S N AL BRI R
Vil A e B SRR, ViRl AORR T s B E]

fin, AF IR TEN e B R ETA T H SR S0

def processDirectoryl(dir: File} {
val files = dir.listFiles
for (f <- files) {
if (f.isDirectory)
processDirectory (f)
else

println(f)

1

IR FRAT] R AR B A ST RIS, BOREOR A A (R R —— (B IR R A A 3
BT 100 SCHFE 287 FRATBIEAE M FHus . [HERELENIERFHET. B
B, ROTHBELEE, DURRINTEEZER, FATFEBEE L,

resetflshift 7 i L HGE A X P IR OB . B YshiftpifT, BFBLR A
B lresets SPMIRAAELLB RIS, A N FHR M shiftf{r & o

BHANET, FRATAT LALE U e A BT e O — T shift

if (f.isDirectory)
processDirectory(f)
else |
shift {
k: (Unit => Unit) => {
cont = k
}
}
println(f)

}

BCH [ shif RPN, A EHBUT, TREE R reseti AR, [FIEE MK

347
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BFELE, XFERA1A HEEE k.
KA AR 0 I 3 A Fresetflife e, SRS R AT LALATR A MAEL LR A A R SOk I R R
FIAIELE T

reset {

processDirectory(new File(rootDirName))
}
for (1 <= 1 te 100) cont()

WMHRT, processDirectory /7T B — 4 CPSIHAR :

def processDirectory(dir: File): Unit @cps[Unit]

DAl R 1 A B AL OIS TR O for B 3 . Forffi3A 24k B 13 il — /> X foreach )
A, TiforeachH A P AICPS, FERRMEERMAE. & P28 whilefE2F
T

var 1 = 0
while (i < files.length) {
val £ = files(i)

i4=1

)
LA RS

import scala.util.continuations._

import java.io_

object PrintFiles extends App |

var cont: (Unit => Unit)} = null

def processDirectory(dir: File): Unit Gcps[Unit] = {
val files = dir.listFiles
var 1 = 0
while (i < files.length) {
val £ = files (i)

i+=1
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if (f.isDirectory)
processDirectory(£)
else |
shift {
k: (Unit => Unit) => |
cont = k // ©
}
VI 5]
println(f)
}

}

reset |
processDirectory(new File("/")) // (1]

VO ;]
for (i <- 1 to 100) cont(} // @
}
TEHE AresetdiBit, processDirectory i ik BAMO. —HIZ T EHREE N AREF
B, B Ashifbh@®, FELERREIRTF Blcont, FRIFBEEIreset RIIAKEO,
HETF¥, contiiAfO, BFEHMERNO, #HAFR “shiftlil” F. BHLSE,
HE T —/0fEgks), Bt Ashift. 7EshitfiRE, BFKBEesetti KR, K5
cont R HUR [l . (328

HEE. BATHGEXNEFEE, EXNAENBERFARARERESD
Fo resetFlshiftRiZHBEEXEBRYP, WEEFRETT R, EXF
ki, resetT MBS RRPMERT, XK, McontfyiE BT LUK
EERBANXtHES PR T o

22.8 HHEHRE

AR R R B EELE R R MBI GUIS Web%i i 89 “BERIREE" - BB
B Webii FH, fERARIT E AR ELER, REET—IUARESFEER.
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YRAT RE S 75 BBRIX FEOR R B X MR T«

val responsel = getResponse (pagel)
val response? = getResponse (page2)

process (responsel, response?2)

{EEAE WebhL Fi -F I A RCFEN . MR F M IF AR R . IEMR, 76
REZEFERE—ANTEAATZE, RORFRATEHRRE. B 50 5 Hm Rk
B, B B AR AN TR AR R R B A . 2 P A A A o
RiJE , HHRALER X &7 57— AR R A .

FTHESE A WebHESR BES MR DX A1, X R FRA L — 4~ I D565 F P e B,
— L SHRE TR, SAFWAIKEE, XNEESPRM, XX TR HRFF
NG

RN, T GUIN ARFRERX MEZ, XMARFA— TR
ARFRIAREE, F—ASOA KA TREEA (E22-1)

Ehat is your first name?

Cay

E22-1 B s Rk

MNext¥E Al #E m 0T, F P A SR BBl getResponse s . VLT 2N FATRFIF &
AR ERERE R,

def run() {

reset {

val responsel = getResponse ("What is your first name?") // @
val response?2 = getResponse ("What is your last name?"™)

process (responsel, response2) // (5]

A :



def process(sl: String, s2: String) {
label.setText ("Hello, " + sl + " " + s2)
]

process i IE AT ECPSHESMR, FH A EH A Fshift,
getResponse i i+ Wl 19 7 UMK EESE . i T &shift, BN E T @cps
T
def getResponse(prompt: String): String @cps[Unit] = {
label.setText (prompt)
setListener{(button) { cont() 1}
shift { k: (Unit => Unit} =>
cont =k // @
y /1O
setListener (butten) { }

textField.getText
}

getResponse 7 B AELE B J Nextf e Al A WEWT 38, X BABI T — A EH S K7
%, REEANBREEERTFEETSE,

¥ Frun b A R AR FEACRS B AE T —Presetif . 25X runy 458 — UK A
getResponseif @, THIE Ashift®, HIKFIIELE, ARJFRME FresetfIARZEO, iBiirun
ks

BT SR P B AR A P AR 3E S R . A SR B AR AT RESE . BRIF R
FTE@abaker, i/ ABOR [ Arun )i

SR JErun 45 — UK FlgetResponse. FE—¥, runiirEELL AR ARH . S
PHRHET AR AR, 5 R 6%% Flrun )y KR LR Siprocess@.

AR, BEDTMETHS KPR, THRAME. BT RRXITHU
B, A TE B A TR S Sirun %

PIF R A

import java.awt._
import java.awt.event.

import javax.swing._
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import scala.util.continuations._

object Main extends App {
val frame = new JFrame
val button = new JButton ("Next")
setListener (button) { runf{) }
val textField = new JTextArea(l0, 40)
val label = new JLabel ("Welcome to the demo app")
frame.add(label, BorderLayout.NORTH)
frame.add(textField)
val panel = new JPanel
panel.add (button)
frame.add{panel, BorderLayout.SOUTH)
frame.pack ()
frame.setDefaultCloseQperation (JFrame.EXIT_ON_CLOSE)

frame.setVisible (true)

def run() {
reset {
val responsel = getResponse("What is your first name?")
val responseZ = getResponse ("What is your last name?")

process (responsel, responsel}

def process(sl: String, s2: String) {

label.setText ("Helle, " + 81 + " " + s82)

331 var cent: Unit => Unit = null

def getResponse (prompt: String): String @cps[Unit] = {
label.setText (prompt)
setListener (button) { cont() }
shift {
k; (Unit =» Unit) => [



cont = k
}
1
setListener (button) { }
textField.getText
}

def setListener (button: JButton) (action: => Unit) {
for (1 <- button.getActiconListeners) button.removeActionListener (1)
button.addhctionListener (new ActionListener |
override def actionPerformed(event: ActionEvent) { action }
b

}

229 CPSTTi#

122,655, RATE L4, ScalaRRERBUEMINIRRME LS M 3. Hit, 4
BT Fresetd rp AR BIIE B —FPARFRIOTE R, PRI “EEALERAE" , BKCPS,
VR R S A A e th R P AE S, BN CPS AYEAS A TR AT LA Bh PR Al 2 SR
B,

CPSARIR A= H—2EX] 5, XK R LI E MO “RTNEHE” KR
N A9shifiy ik

shift ( &4 }
iR [ — X 5
ControlContext[A, B, C] (&)

VRREZEIEAS, shift IS AR —/ KB (A => B) = ClIRE. BEEZEANA

—> BRYIESAE RS, P A EBURCHIE, %L R FIE A IELE Mreset R Z 5t

B ELEORBYT, REEYHLT ControlContexts, SKFRMIXRIAE
BRI EEEST K.

332
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— A5 R 3C (ControlContext ) fiik [ uinfof4bBRIESE sR¥L . W, B2 A
HeF)—ih, ARMEEWSTTREIEAME.

#H B P SOFARIE AL RS EAM TR E. B R R
BOEELETE -

FESE IR . BRATXEBE, KR TFHEEH A (XPDRITERER )
A —ERIIAMBEM A M. ROTTLIRfRE, H#EA B X3k, RITH
TEREHAASHIBRETHRZER FEEMATRI LRI, BEXDTRTHEHS
Fekl, XFEFRATEE AT LUE D & Ao PRGNk, BESRIR E B EE R,

AT Lo A8 L BRRAEH BT 3, shiftBl 8% B —~ 203 infaf b B shift = J5 BT A
FAERER T30 BAEE TshiftZf5. BATTLUISEERTTT, ME—DHEH LT
SO HREZ JEA T BB, SRR

new ControlContext(kl => funia => kl(£(a))))

X 2 => k1(fa)) B FeiB 1T, SRIEFSER Mk IR ERZE . T fun % FUE % 1)
XA CEMATAT” RS LT SCHEARE, B8R M map, LT Rmapli ke
% S :
class ControlContext[+A, -B, +C]{val fun: {A => B) => C) {

def map[Al] (f: A => Al) = new ControlContext[Al, B, C]({(
(kl: (Al => B)) => fun{x: A => k1(f(x)}})

}

PRE: mapAEMERR ( AR22.105REBE RN atMap ik ) EBAREES
BR—FATRIESFAEENARE RN BEHFRFHERKE
XF, i, SEFREXEmapFiflatMaps s SE N BE A mapFiflatMapF; =8
ME—EZ R EFE0 (monad laws ) BN, YREFIEERREML T EFRIH
R, BESIXATHRR, RBBEREN T HBEXEZIRINER,

— BRI ERTA MRRISH, mapiIE LB EERERREA, HEEHESER
FIHA, PR RMEM: comap(DEZ— MR LTI, KM — IS



22.9 CPSTift E

Z A FREE R MR B R
B RERE BB FTTT, RIBALSFE—MRE, BALESRSEBHOFT. X

R A TERR Tk ik reset KL R AOBHEE, ik, FRATECAT AR St — M A A SR ik

feidsfun, SREREIshiftILER
resetiE 2 AN E LAY -

def reset[B, Cl(cc: ControclContext[B, B, C]) = cc.fun(x => x)
EBRATARE —A R R R

reset |
0.5 * { shift { k: (Int => Double) => cont =k } } + 1
}

SABINGE, iR LSRR L. B
=» 0.5 * 0O+ 1
i, FA1EE

reset {
new ControlContext[Int, Double, Unit](k => cont = k).map(d => 0.5 * 0O+ 1)
1

JRER

reset {
new ControlContext [Double, Double, Unit] (kl =>
cont = kl(x:Int => 0.5 * x + 1)
1

ﬁ#,mmﬁﬂuﬁﬁﬁT,m%—+ﬁ%@ﬁ.%ﬁ%:

cont = %: Int => 0.5 * x + 1

AR 22 24 R AT N . A Fireset AR Beont, HEAHAMBMR. ET—
W, ROTEER—ERERNA

IR, WRIRE -Xprint:selectivecpsRiR BAREHE, MTINEICPSEHRERM
IR,




m F2E EFEE

2210 HBHmEMNEH LT

WCPSTHEBAL IR XX L2 1 AR M 1 IR B P IS, e RAE MR 4. Bl &

Blx— s, AT LMR22.7 AR, BEMAPE—MBIEMUIEREL AR, FEE
W, BAVEDIR—AEEER, AR

def visit{a: List[Stringl): String @ecps[String] = {
if (a.isEmpty) "" else {
shift {

k: (Unit => String) => {
cont = k
a.head
}
1
visit{a.tail)
}
}

HIZRi—FE, shiftPledEa iz E R,

new ControlContext [Unit, String, String]l (k => { cont = k; a.head })

Aidix —WEshiftZFEME M visitfE A, ZEAREREZ —4

ControlContext,

AR visitAEM A NIRE—String, BR24FiHE, BLELLRE—
ControlContext, E@cpsiTffE IFHmERERX TR

I, shift g 10, ERELRBISHIA N Unit, XFE—F, K
THBER '

() => visit({a.tail)

WS — AR B RR, RITSEXA REBAE NS EA FBmap, B TEREIRRZ
—AMEH T30, E IR AflatMap

if (a.isEmpty) new ControlContext(k => k("")) else

new ControlContext(k => { cont = k; a.head }).flatMap(() => wvisit(a.tail))



2210 HRmERES LT

L R flatMapf 5E 3

class ControlContext[+A, -B, +C](val fun: (A => B) => C) {

def flatMap[al, Bl, C1 <:B](f: A => shift([Al, Bl, C1l]) =
new ControlContext[Al, Bl, C](
{kl: (Al => B1l)) => fun(x: A => f(x).fun(kl)))

}

BMYE, BB EER. MRATHERRUS —MIELBERTIERN
ST HBH EFOTRATE, ibeH o Uh—N gk, aRITDREE.

BEE. FEBEXRBRATEC] < B, IHSHERERFX).funkDIEKEIACL, Bfun
BEHE— A = BRERE

BARAE— Y FIRE :

val 1lst = List("Fred")

reset { wisit(lst) }
i Flsth 228, &5

reset {
new ControlContext (k => { cont = k; lst.head }).flatMap(() => visit(lst.tail))

}
fRiEAatMapfE X, TAEE:

reset |
new ControlContext(kl => { cont = () => visit(lst.tail).fun(kl); lst.head })

}
R Sresetfrk 1 M E Rl , WITHER:

cont = () => visit(lst.tail).fun(x => x)

lst.head

PAERA TV Fcont, WMERMTHTHERMFIE, st REREM, FTRRBIIFK
BRFREINS R, FiabX—K Rvisit(Ist.tail tail), Bl TFRMACSIETIREHZE T,

357



m goom EREL

visit(Ist.tail pFf 3 [A]

new ControlContext (k => k{(""))

1o FRtE S R, BRI

] WE. AXEROTFYRESBLIEE, BEERAUNtERTEMN, BEA
contFHALIR B —P2E 4 StringfE,

FHZ R8T, RATERECPSERAANT, WAEMAES kAR, (BHIE
— A AR R BN, U RAE R AR AT IR

%3]

1. FER2. 1 RN, BUE H A Fmyfile.txt. IRAESE filenamei® M A —4
RAAERI SO Flcont, 2K EMA? HfilenameB N —MFIERISUAFFH A
Ffcont. %447 BEMA—WKeont. £RAEMA? B, ElEEL—

PR, AR BTRFRRIERER.

2. M2 IWRYTRG, UERES RO T — N BN S A FRE N SRR

3. $522.745 PR B R IR 2E . IEAR B M SR Sreset, MinextJyIARIIAAT
HELE,

4 22 8 HRBURIDE b EHAEW—R FAEFIF RN A REE Blresetifif) . #F
resethrun 7 EEAS BIHA0 W T 20 . BUZERT AR TF & A B RA R AR
B RELL AR AE 1 R?

5. ZEITREER, TSRk R RENRR

object Main extends App {

var cont: Unit => String = null
val a = "Mary has a little lamb".split(" ")
reset {

var i = 0

while (i < a.length}) {

shift {
k: (Unit => String) => {



println(cont ())
println{cent())
}

Fil-Xprint:selectivecpshr i 4 i 8 & A UG . L3I CPSAEHR ffwhileidn] &
FLREF 17 &



A
abstract — FHZAY

access — 1 [A)/FKHL
accessors — BUEZS
actors — ( AEHFE)

add - #¥10

advanced types — B 225
algorithms — Fi%
aliases — 1|4

ambiguity - — ¥
angle brackets — 2455
annotated — 7 A
annotations — FEf#
anonymous — & 44
apply — B Ffl

arguments - SEEASE
arithmetic — B A
arrays — 541

array buffers — #1438 vh
assertions — B 5
assignment — M{E
associativity — e
asynchronous — S5
atom — JiF

attributes — JB
automatic — [ B

auxiliary - %58

auxiliary constructors — i Bi¥a3& 2%

B
backslashes — FL#HT

backtracking — [
balanced tree — 4%
base class — #£3#%

hinary - ZJCH) (BRAERF ) /—EMIAY (3XHF)

binding — 455
blocking — BH I
blocks — ( ftH) Bt
boundaries — i1 %
bounds — F5E
braces — {E§5 5
branches — 4337
buffers — 22 7

C

caleulations — &5

call - VEJH
call-by—-name 1.4 %5 F
call-by—value {81 F
capture — {1k

case — FEf

case classes — FEF2E
case objects — FEfFIAT 5



catch — ﬁ &

caution — {E &

chain — B33

chained - SR

channels — 7} B8 1A
characters — F4F

character sets — “FAFEE
cheat sheet — AT HL

check — Ki#F

checked exception — S
children - J51%

classes — 2

clauses — 1F4)

clone — Fifi&

C!.OSC s QEEE

closures — 4

code — X%

collections — H4
combinators — £ &5
combine — 415
command-line — 5447
comments — £
companion — TEAE 1Y
companion classes — a2
companion objects — f£4= %5
compare — HEE
compile-time — ZRIF
compilers — HFEE
components — Z1 {4/ ( JTCHIFHEA ) 4T
composition — HE
compound - E & H)
compound type - HEHR
comprehensions — #EF 2
concrete — EL{A MY

concurrency — Jf &
consistency — — (1
console — ¥l &
constants — H &
constraints —
construct — ﬁgﬁ
constructors — ﬁ]iﬁ%&f ( ]avaf#] ) mﬁﬁﬁi
context - £ F 3L
continuations — E4E
contravariant — 1124 {1}
control flow — 32 il i Fs
convert — it

copy — ¥ 01, &l
covariant — BMER)
create — |

currying — ] B {k

D

deadlocks — FE&I

debugging — 181

declarations — FHj
default - BREHG (fH) MRIAR (1H5)
definitions — &

delimited — £ 1Y

delimited continuation — & S+ IELE
delimiters — % H-4F

dependencies — e

dependency injection — HXHTE A
deprecated — B2 A 1H
descendants — J51%

destruct — £

destructors — HrF#%

diamond inheritance — ZEJE 4k &
directories — H &

discard - £FF



display - BR
documents — SCFYS

domain-specific languages — SEAFEES

duck typing — & F2%!

dynamically typed languages — BARAES

E

early definitions — BERIE X
elapsed time — £ # 2z HY B8]
elements — JGE

elidable — T4 BE ()

eliding methods — 7] & 0% 1 i
embedded — P 14

empty — 25 IR S
enhanced — H§5RAY

entities — 1A
enumerations — F(ZE
equality — FESFHE

errors — 5 1R

escape hatch — BRG]
evaluate — 2K {H

events — {4

evidence — ZEAUIEIA
exceptions — R
exhaustive — 55 25
existential types — 7 7ESST!
exit — iR

explicit — f.3H
expressions — 2215
extend — #Fﬁ

extractors — FEHLAR

F
failure — FMY

fall-through — B %¢

family polymorphism — Z & #&
fast — 3

fields — 7Bt

figures — %]

files — 3C{F

filters — 1L it

final - AU EEH)
floating—point — 7F F 4

fold — 7%

for comprehension — forffE T3
form — {3

fragile base class — 5y i 243
functional — P&

functions — BR%K

generators — A AR

generics — 25

getters — getter J7 12

global - 2R

g:ﬂmma.l‘ = X&

greatest common divisor — fR A

grouping — 434

guards — 57
H
hash — M 77

hash codes — %5

hash maps — W7y BST

hash sets — B F 5

hash tables — M7 2
heterogeneous — SRy

hierarchy — J22%

higher—kinded types — & %25l
higher—order functions — 75 B B X



®

identifiers — FRiHAF

identity — 25

identity function — 18 %5 ¥
immutable — A< A AE [
implement — SE3Y

implicit - fR=XHY

implicit conversion — PR
implicit parameters — Rz Z%
implicits — farUH RIS HURE
import — 5| A

inching forward — ZEM8H4T
index — 5|

inference — WY

infinite — JG55 B9

infix - I EK

inheritance — #k7&

initialize - FJ i1k

inline — PER

input — HIA

instance — SEf5i|

instructions — ¥4

internal - PIHRAY

interoperable — B EL#R{ERY
interpreters — fEFERH
intersections — 38 4E

invariant — ANAE[

inversion — ST 4%

inversion of control — ¥ il iLf%
invoke — P04 7/1A FH

iterate — 2E{%

iterate over — i JJj

iterate through — i 7

iterators — &{C2%

J
jump tables — Bkf% 3%

K

keys —
keywords — S

L
laws — M|

lazy — i

left associative — 2455
left recursive — Zeig A
lexers — iRl EE AT 2%
lexical analysis — 15347
linearization — & ¥t
link — # 4%

linked — H4 A

linked lists - §§
listeners — Y WT &%

lists — %1} 3%

literals — 5 ] it

local — JRH Y

localize — fAEB ik

locks — 4

loops — f&#

M
malformed — # 2 FE1RMY

maps — BILET
markup — FRic
match — JLED

mathematical — $UFEAY

maximum munch rule — AL TCRECE
messages — {H &\

meta — JG

methods — 77 1%
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mix in — {BA P

mixin - A packages — £

modifiers — {E4IFF packrat parsers — TRk V= o T

modify — B pages — U1

monads — LT pairs — bOR(:H

multidimensional — 2244 parallel — Hi7 (:2E)

multiple inheritance — E4: 33 parameters — ¥

mutable — A] ZE [ parentheses — [R5

mutators — M{E A% parser trees — fEATARY
parsers — T 2%

N partial functions — {& %

names — ﬁfff-

partially applied functions — 8431 FH B4 s

namespace — fifi 44 %5 [f] ke e R
naming — 5 4% aste — K

nested — B} path - Bhiz

newline character — H21T4F pattern matching — BXIGHE
o Htg patterns — FRz,

nonterminal symbols — IELLEFFS iping - B

notation — FERIE . EE

ik polymorphism - £7&

numbers — $0F ol J—_—

0 precedence — {5541

object private — X2 FH 1Y precision — §§ 5

objects — X5 predicate — B H2

omit — B prefix — BT E A

open — fTFF primary — FEEH)

operators — ¥RVERF primary constructors — F 415 &%
optimize — {1k principles — [

order — I print — FTEfl

ordering — I private — FAF B

ordered - 75 JA B procedures — 12

output — it} processes — ¢ ‘
overflow — % ! programming languages — 4iFEIE

override - 5 /T8 = projection — #



.:+ E3

projects — 51 [
properties — [& 1
pmtected = %'{%F‘E{]
public - AF#Y

Q

queues — fAZ1]

R
race conditions — ¢+ F{RI

ragged - AHLI Y

randr}m e %m&{]

random access — FEHLIHIA]
ranges — [X [i]

read - FEHL

readability — AJ {4
receive — 13%

recursive — i 15 )
recursion — 189

red—black trees — £T FELAH
redirect — H5E [1]

reduce — 16T

reference — 5|

reference types — 5| 2%l
reflective calls — FZ 41
regex — iF )]

regular expressions — 1F | ik
remote — TLFE

remove — H IR

return — i [7]

return value — i& [FI{H
TEVETSE — I'i[a-l

right associative — 3 4565
root — m

rules — AL

runtime — &R B TR

S
save — {%ﬁ

scan — E;ﬁ

scopes — 1 AT

sealed — JEH Y

sealed class - B
selectors — PEHLZR

self types — EE=g <51
self-closing tags — B &5 PR
semicolons — 43+5

send — K3k

sequences — J7-51]
serialization — [F511k
sets — %

setters — setter Jj &
shared - FL /3L
shell seripts — shell A<
shorthand - fi1 5
simulate — 54

singleton — EA.{5]

slashes — BT

sort — HEIF

sorted — E.':H‘F‘J?‘H{J
square brackets — 55
stack — F§

standard input — FRHERIA
start — Ji 3

start symbol — R 4HFF
statements — 1541

static - FFZARAY

streams — flﬁ.

structural types — gAY
styles — JAUH
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subclasses — F2
success — T

sum — K Fll
superclasses — #82E
supertypes — #JSHY
supervisors — W 6
symbols - 5
synch.ronous - E]?%Bﬂ
syntactic sugar - 150k
syntax — 5%

T

tab completion — Tabf#h 4>
tables — &

tail recursive — FEi% 4
terminate — 2% |-
threads - Zk72

tildes — JEiH5

tips — 275

tokens — ﬁlafﬁ?fijﬁ
toolkits — T ELf

topics — &K

traits — 3R
trampolining — B &
transform — 254t
transformation — ZF#i
transient — B
traverse — b [

trees — B}

tuples — JCEH

types — 2%l

typesafe — ZEEIZ Y

U

unary - —JGH]

underscores — | [£§

undo — #HY
unevaluated — AR {E A
uniform — §—fY

uniform access principle — Gg—1ijj[a] |
uniform creation principle — 45— 1% [F |
uniform return type prineiple — &t —i [A] 285 7]
unions — }-4

unordered — 43 5E/5 1Y

uppercase — j(g

'

values — {H

varargs — RS

variable-length — AF < Y

variables — ZF &

variance — BY7F

views — L

view—convertible — AJ #05] ( fas) FiRi
virtual — LI/ ( eR %)

visibility — A L

visit — 1j[a]

volatile — 55 e Y

W

whitespaces — 55 [4
wildeards — il RLFF
working with — #{E/{#
wrappers — 3¢

write — S5/5 A

Y
yield — F=AE /4 1/

74
zip — fikE
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IEXXERRGE T RIFM BTG, TEEESE. £2R5]+5| AR TR BIREUR
RRA3 5T

Symbols and Numbers _+ syntax

- (minus sign)

for arrays, 187

in identifiers, 132 for nested structures, 192
operator: in function arguments, 22
arithmetic, 5 in pattern matching, 221

for collections, 163-164 _=, in setter methods, 51
for maps, 43 1, .2, _3 methods, 45
for type parameters, 237 ; (semicolon)
left-associative, 135 after statements, 4, 14-16
precedence of, 134 inside loops, 19-20
unary, 10, 133 : (colon)
-- operator followed by annotations, 201
arithmetic, 6 in case clauses, 186-187
for collections, 163-164 in identifiers, 132
for sets, 162-163 in implicits, 311-312
_ (underscore) in operator names, 252
as wildcard: and precedence, 134
for XML elements, 220 right-associative, 135, 170
in case clauses, 25, 184-185, 221, 292 in type parameters, 234-235
in imports, 7, 70, 79-80 :: operator, 240

in tuples, 45
for function calls, 144, 254
for function parameters, 146
in identifiers, 131, 283

for lists, 159-160, 163-164
in case clauses, 187, 191
right-associative, 135, 160

::: operator, 163-164
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:\ operator, 170

:+ operator, 163-164

i+= operator, 164

| (exclamation mark)
in identifiers, 132

in shell scripts, 105-106

operator:

for actors, 291, 294-295

precedence of, 134
unary, 133
11, in shell scripts, 105
!= operator, 133
? (question mark)
in identifiers, 132
in parsers, 274
1: operator, 14
7! operator, 295
/ (slash)
in identifiers, 132
in XPath, 220
operator:
arithmetic, 5
precedence of, 134
/i operator, 170
1
for comments, 283
in XPath, 220
/+ ... +/ comments, 283
/% operator, 6, 189
" (backquote)
for identifiers, 132
in case clauses, 186
A (caret)
in identifiers, 132
in Pascal, 139
operator:
arithmetic, 5
precedence of, 134
A? operator, 279
M operator, 273-275, 278
AA operator, 278
' (single quote)
in symbols, 210
parsing, 283
" (double quote), 283

""", in regular expressions, 106

- ~(tilde)

in identifiers, 132
operator:
in case clauses, 191
in parsers, 271-277, 279-280
unary, 133
~! operator, 279-280
~» operator, 274-275, 278
() (parentheses)
as shortcut for apply method, 8
as value of Unit , 14-15, 17
discarding, in parsers, 274
for annotations, 201
for continuations, 323, 335
for functions, 144-146, 151
for maps, 42
for tuples, 45, 253
in case clauses, 187, 190
in method declarations, 7, 50, 54
in regular expressions, 107
to access XML attributes, 216
[] (square brackets)
for methods in traits, 117
for type parameters, 232, 253
{} (braces)
for block expressions, 16-17
for existential types, 252
for function arguments, 145
for structural types, 250-251
in imports, 80
in package clauses, 77
in pattern matching, 195-196, 221
in REPL, 15
in XML literals, 218
Kernighan & Ritchie style for, 16
@ (at), 204
for XML attributes, 220
in case clauses, 192
in identifiers, 132
§ (dollar sign), in identifiers, 132
\ (backslash)
for nodes, 220-221
in identifiers, 132
\\ operator, 220-221



-

+ (asterisk)
as wildcard in Java, 7, 79
in identifiers, 132
in parsers, 274
operator:
arithmetic, 5, 308-309
no infix notation for, 252
precedence of, 134
L
in Fortran, 139
in identifiers, 132
& (ampersand)
in identifiers, 132
operator:
arithmetic, 5
for sets, 162-164
precedence of, 134
&..; (XML), 215
& operator, 162-163
&...; (XML), 216
# (number sign), 62
for type projections, 247-249, 253
in identifiers, 132
#:: operator, 173
#& operator, 106
#< operator, 105-106
# operator, 105
#> operator, 105
#| operator, 105
#|| operator, 106
% (percent sign)
for XML attributes, 222
in identifiers, 132
operator:
arithmetic, 5
precedence of, 134
+ (plus sign)
in identifiers, 132
operator:
arithmetic, 5
for collections, 163-164
for maps, 43
for type parameters, 237
precedence of, 134
unary, 133

+: operator.
for collections, 163-164
in case clauses, 191
right-associative, 135, 163
+ operator
arithmetic, 6
for collections, 163-164
for sets, 162-163
+ operator, 163-164
+= operator
for array buffers, 30
for collections, 163164
+=: operator, 163-164
+= operator, 315
assignment, 133
for array buffers, 30, 36
for collections, 163164, 314
for maps, 43
+=: operator, 163-164
< (left angle bracket)
in identifiers, 132
in XML literals, 214
operator:
and implicits, 310-311
precedence of, 134
<- operator, 18-19, 189
<: operator, 233, 235-237, 252,
259
<:< operator, 236, 312, 314
<l-- ... --> comments, 215
<? ... > (XML), 215
<. 7> (XML), 225
<~ operator, 274-275, 278
& operator, 234
<< operator, 236, 312-313
<< operator, 5
<= operator, 133
> (right angle bracket)
in identifiers, 132
operator, 134
»>: operator, 233, 235
»>= operator, 133
»>> operator
arithmetic, 5
in parsers, 278
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-= operator
for collections, 163164
for maps, 43
--= operator, 163-164
-> operator
for maps, 41-42
precedence of, 134
= (equal sign)
in identifiers, 132
operator:
assignment, 133-134
precedence of, 134
with CPS annotations, 326
=i= operator, 236, 312-313
=/= operator, 134
== operator, 134, 210
for reference types, 96
=== operator, 134
=> operator
for continuations, 321-324
for functions, 151, 253-254
for self types, 124-125, 260
in case clauses, 184-188, 190-192,
194-195
| (vertical bar)
in identifiers, 132
operator:
arithmetic, 5
for sets, 162-163
in parsers, 270-286
precedence of, 134
V (square root), 132
80 bit extended precision, 204

A
abstract keyword, 91, 113, 117
accept method, 279
act method, 290, 297-301
blocking calls inside, 295
running concurrently, 290
Actor trait, 290, 299
Actor companion object, 290
actors, 289-302
anonymous, 291
blocking, 292, 295-296, 302

calling methods on, 302
creating, 290-291
global, 293
linking, 300-301
references to, 293-294
sharing threads for, 296-299
starting, 290, 299
terminating, 299-301

addString method, 166, 173

aggregate method, 165, 173, 179

Akka project, 289

aliases, 62, 157, 249, 255

Annotation trait, 202

annotations, 199-211, 253
arguments of, 201-202
deprecated, 204
for compiler optimizations, 206-210
implementing, 202-203
in Java, 200-206
meta-annotations for, 203
order of, 200

Any class, 94, 96

AnyRef class, 94-95, 102, 313

AnyVal class, 94

Apache Commons Resolver project, 224

App trait, 68

append method, 35

appendAll method, 35

Application trait, 69

apply method, 8, 67-68, 106, 135-137, 157,

190, 195, 214-315

args property, 69

array buffers, 30-31
adding/removing elements of, 30
appending collections to, 30
converting to arrays, 31
displaying contents of, 34
empty, 30
largest/smallest elements in, 34
parallel implementations for, 178
sorting, 34
transforming, 32-33
traversing, 31-32

Array class, 29-30, 35, 235

Array companion object, 8, 188



ArrayBuffer class, 30-31, 156, 315
mutable, 159
serializing, 104
subclasses of, 36
ArrayList class (Java), 30, 37, 157
ArrayOps class, 35
arrays, 29-37
converting to array buffers, 31
displaying contents of, 34
fixed-length, 29-30
function call syntax for, 136
generic, 235
interoperating with Java, 37
invariance of, 238
largest/smallest elements in, 34
multidimensional, 37, 68
parallel implementations for, 178
pattern matching for, 187
ragged, 37
sorting, 34
transforming, 32-33
traversing, 18, 31-32
variable-length. See array buffers
vs. lists, 156
ArrayStoreException, 239
asAttrMap method, 217
ASCII characters, 132
asInstance0f method, 87, 94, 186
as)avaCollection function, 176
asJavaConcurrentMap function, 176
asJavaDictionary function, 176
asJavaEnumeration function, 176
asJavalterable function, 176
aslavalterator function, 176
asScalaBuffer function, 176
asScalaConcurrentMap function, 176
asScalalterator function, 176
asScalaSet function, 176
assert method, 209
AssertionError, 209
assignments, 16-17, 133-134
no chaining of, 17
precedence of, 134
right-associative, 135, 163
value of, 17
Atom class, 217-219

Attribute trait, 222

attributes (XML), 216-217
atoms in, 218
entity references in, 218
expressions in, 218-219
iterating over, 217
matching, 222
modifying, 222-223

automatic conversions. See implicits

B
backtracking, 279-280
balanced trees, 44
parallel implementations for, 178
bash shell, 105
bean properties, 55-56
@BeanDescription annotation, 206
{BeanDispiayName annotation, 206
@beanCetter annotation, 203
@BeanInfo annotation, 206
@BeanInfoSkip annotation, 206
@BeanProperty annotation, 55-56, 200, 205
generated methods for, 59
@beanSetter annotation, 203
BigDecimal class, 5-6
Biglnt class, 5-7, 139
BigInt companion object, 7-8
BitSet class, 162
blocks, 16-17
BNF (Backus-Naur Form), 270
Boolean type, 4, 17
@BooleanBeanProperty annotation, 205
break method, 19
Breaks object, 19
Buffer class, 315
bufferaslavalist function, 176
buffered method, 100
BufferedInputStream class (Java), 128
Byte type, 4, 17
arrays of, 102

c
C programming language, 184
C++ programming language
7: operator in, 14
arrays in, 30
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C++ programming language (cont.)
assignments in, 17

construction order in, 94
exceptions in, 24

expressions in, 13-15

functions in, 20-21

implicit conversions in, 306
linked lists in, 160

loops in, 18, 32

methods in, 66, 88

declaring, 190

default methods of, 137, 190, 193
extending other case classes, 193
for channels, 294-295

for messages from actors, 291-292
in parsers, 272, 275

method calls, 36
packages, 76-77
chain1l method, 278
Channel class, 294-295
Char type, 4, 17, 281
character references, 216
character sets, 102
characters
common, in two strings, 5
in identifiers, 132, 283

multiple inheritance in, 111-112 reading, 17, 100-101
namespaces in, 74 sequences of, 10
operators in, 134 uppercase, 10
protected fields in, 88 circular dependencies, 24, 125
reading files in, 100 class keyword, 49, 253
singleton objects in, 66 class files, 202
statements in, 13, 15-16 (lassCastException, 209
switch in, 207 classes, 8, 49-62, 253
virtual base classes in, 112 abstract, 91
woidin, 15, 17, 95 abstract types in, 257

cake pattern, 256 and primitive types, 4

case keyword, 184, 189 annotated, 200
catch-all pattern for, 184-185 case. See case classes
enclosed in braces, 195-196 combined with primary constructor, 60
followed by variable, 185 concrete, 120
infix notation in, 191 definitions of, 58

case classes, 189-196 using traits in, 115
applicability of, 192-193 equality in, 95

extending, 67, 85-86

Java classes, 89

only one superclass, 119
granting access to, 55-56
immutable, 6
implementing, 231

modifying properties in, 190 importing members of, 70, 79
sealed, 193-194 inheritance hierarchy of, 94-95
with variable fields, 193 interoperating with Java, 52

case objects, 189-190 linearization of, 121

casts, 87-88 mutable, 193

CatalogResolver class (Java), 224 names of, 131-132

catch statement, 25-26 nested, 6062, 247

(DATA markup, 219, 224 properties of, 51, 53

chaining serializable, 104, 204
assignments, 17 type aliases in, 249
auxiliary constructors, 59 type parameters in, 232



visibility of, 50
vs. singletons, 7
vs. traits, 122
(lassfileAnnotation trait, 202
classof method, 87
Cloneable interface (Java), 114, 204
@cloneable annotation, 204
close method, 100
closures, 148
collect method, 165, 168, 173, 196
collectionAsScalalterable function, 176
collections, 155-179
adding/removing elements of, 163-164
applying functions to all elements of,
147, 165-168
combining, 171-172
companion objects of, 315
constructing instances of, 157
converting to specific type, 166
filtering, 165
folding, 165, 169-171
hierarchy of, 35, 156-157
immutable, 157-158
interoperating with Java, 175-177
methods for, 164-167
mutable, 157-158, 164, 177
ordered, 156, 163
parallel, 178-179
reducing, 165, 168-169
scanning, 165, 171
serializing, 104
threadsafe, 177
traits for, 156-157
traversing, 18, 32, 156, 206-207
unevaluated, 174
unordered, 156, 163-164
vs. iterators, 173
com.sun.org.apache.xml.internal.resolver.tools
package, 224
combinators, 277-280
command-line arguments, 69
comma-separated lists, 277
comments
in lexical analysis, 270
in XML, 215
parsing, 224, 282-283

companion objects, 7, 62, 66—67, 136, 157,

248, 310
implicits in, 307
Comparable interface (Java), 36, 210-211,
233-234, 310
compareTo method, 233
compiler
CPS transformations in, 332
implicits in, 309, 313-314
internal types in, 254
optimizations in, 206-210
Scala annotations in, 200
transforming continuations in, 325
compiler plugin, 200
Component class (Java), 127
compound types, 250-251, 253
comprehensions, 20
computation with a hole, 321-324, 328
concurrercy, 178
ConcurrentHashMap class (Java), 177
ConcurrentSkipListMap class (Java), 177
console
input from, 17, 101
printing to, 17, 103
Console class, 103
Consolelogger trait, 115
constants. See values
ConstructingParser class, 224-225
constructors
auxiliary, 56-57, 88
chaining, 59
eliminating, 58
order of, 92-94
parameterless, 58, 122
parameters of, 55, 57-60
annotated, 203
implicit, 235
primary, 56-60, 88
annotated, 201
private, 60
superclass, 88-89
valsin, 93
Container class (Java), 127
contains method, 42, 162, 166, 173
containsSlice method, 166, 173
context bounds, 234-235

373
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continuations, 319-336
boundaries of, 320
capturing, 320-321, 326, 330
in web applications, 329-332
invoking, 320-323
plugin for, 321
control abstractions, 151-152
control flow
combinators for, 298
inversion of, 329
using continuations for, 319-336
ControlContext class, 332-336
copy method, 193, 222
of case classes, 190
copyToArray method, 36, 166, 173
copyToBuffer method, 166, 173
corresponds method, 150, 237
count method, 10, 36, 165, 173
CPS (continuation-passing style)
transformations, 325-327, 332-336
code generated by, 334
of nexted control contexts, 334-336
@cps annotation, 325-327, 330
@cpsParam annotation, 325
Curry, Haskell Brooks, 149

D
deadlocks, 289, 295, 302
debugging
reading from strings for, 102
reporting types for, 34
def keyword, 20
abstract, 89
in parsers, 280
overriding, 89-90
parameterless, 89
return value of, 280
default statement, 184
definitions, 19-20
DelayedInit trait, 69
Delimiters type, 309
dependency injections, 255-257
@deprecated annotation, 203, 210
@deprecatedName annotation, 202, 210
destructuring, 188, 191

diamond inheritance problem, 112-113

dictionaryAsScalaMap function, 176
diff method, 162, 167, 173
directories
and packages, 74
naming, 11
printing, 104, 326
traversing, 103-104
Directory class, 103
do loop, 18
docElem method, 224
DocType class, 225
domain-specific languages, 131, 269
Double type, 4, 17
DoubleLinkedList class (Java), 159, 161
drop method, 165, 173
dropRight method, 165
dropwhile method, 165, 173
DTDs (Document Type Definitions),
224-225
duck typing, 250
dynamically typed languages, 250

E
early definitions, 93, 122-123
EBNF (Extended Backus-Naur Form),
271-272
Eiffel programming language, 53
Either type, 266
elem keyword, 160-161
Elem type, 214, 222, 227, 281
elements (XML), 214
attributes of. See attributes (XML)
child, 221-222
empty, 226
matching, 220
modifying, 222-223
@elidable annotation, 208-209
empty keyword, 161
Empty class, 240
endsWith method, 166, 173
entity references, 215
in attributes, 216, 218
resolving, 225
EntityRef class, 216
Enumeration class, 69-71
enumerationAsScalalterator function, 176
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enumerations, 69-71
simulating, 194
eq method, 95
equals method, 95-96, 190, 193
overriding, 96
parameter type of, 96
err method, 279
error messages, 86
explicit, 285
type projections in, 249
escape hatch, 132
event handlers, 297
eventloop method, 299
evidence objects, 313
Exception trait, 254
exceptionHandler method, 300
exceptions, 24-26
catching, 25
checking at compile time, 24
in Java, 204-205
exists method, 165, 173
exit method, 299-300
expressions
annotated, 201
conditional, 14-15
traversing values of, 18
type of, 14
vs. statements, 13
extends keyword, 85, 93, 113-114
extractors, 107, 136-138, 188

F
failure method, 279
fall-through problem, 184
family polymorphism, 259-262
@field annotation, 203
fields
abstract, 91-92, 119-120, 122
accessing uninitialized, 93
annotated, 200
comparing, 193
concrete, 92, 118-119

copying, 193
for primary constructor parameters, 55,
59

getter/setter methods for, 51, 55-56, 59

hash codes of, 96, 193
immutable, 59
object-private, 54-55, 59
overriding, 89-90, 119-120, 122
printing, 193
private, 53-54
private final, 53
protected, 88
public, 50
static, 65
transient, 203
volatile, 203
File class, 103
file2RichFile method, 308
FileInputStream class (Java), 102
files
and packages, 74
appending, 105
binary, 102
naming, 11
processing, 99-106
reading, 100-101, 320
redirecting input/output for, 105
saving, 225-226
writing, 102-103
FileVisitor interface (Java), 103
filter method, 33, 147, 165, 173, 195
final keyword, 53
finally statement, 25-26
findA111In method, 106
findFirstIn method, 106
findPrefix0f method, 107
flatMap method, 165, 167-168, 173, 333,
335-336
Float type, 4, 17
floating-point calculations, 204
fluent interfaces, 246247
fold method, 165, 173, 179
foldLeft method, 152-153, 165, 169-170, 173,
179,239
foldRight method, 165, 170, 173, 179
for loop, 18-20
annotated as CPS, 327
enhanced (Java), 32
for arrays, 31-33
for maps, 4344
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for loop (cont.)
for regex groups, 107
parallel implementations for, 178
pattern matching in, 189
range-based (C++), 32
regular expressions in, 106
with Option type, 195
forall method, 165, 173
force method, 175
foreach method, 147, 165, 168, 173, 195, 327
format method, 102
Fortran programming language, 139
Fraction class, 136-137
Fraction companion object, 307
fraction2Double method, 308
FractionConversions companion object, 307
fragile base class problem, 86
French delimiters, 310
fromString method, 102
fromURL method, 102
functional programming languages, 143
functions, 20-21, 143-152, 253
anonymous, 21, 144-146, 152
as method parameters, 10, 144
binary, 147-148, 168
calling, 7, 144
curried, 149-151, 309
defining, 20
exiting immediately, 21
from methods, 254
higher-order, 145-148
implementing, 231
importing, 7
left-recursive, 276
mapping, 167-168
names of, 10, 131-132, 306
nested, 19
parameterless, 150151, 320
parameters of, 20, 145-146
call-by-name, 151
default, 21
named, 21
only one, 146, 238
type, 232
type deduction in, 146
variable, 22-23

partial, 168, 195-196, 279, 292, 297

passing to another function, 144146,
149

recursive, 20-22

return type of, 4, 20, 23

return value of, 150-152, 320

scope of, 148

storing in variables, 143-144

syntax of, 135-136

vs. variables, in parsers, 279

6

generators, 19-20

CenIterable trait, 178

CenMap trait, 178

GenSeq trait, 178

CenSet trait, 178

GenTraversable trait, 196

get method, 42, 194, 216

getLines method, 100, 174

getOrElse method, 42, 195, 217

getResponse method, 329-331

@getter annotation, 203

getXxx methods, 52, 55, 205

grammars, 270-271
left-recursive, 280

Group type, 219

grouped method, 166, 172-173

guard method, 279

guards, 19-20, 32, 185
for pattern matching, 222
in for statements, 189
variables in, 185

H
hash codes, 94, 96
hash maps, 293
hash sets, 161
hash tables, 41, 44
parallel implementations for, 178
hashCode method, 96, 161, 190, 193
overriding, 96
Haskell programming language, 21
hasNext method, 118, 173
head method, 100, 159-160, 165
headOption method, 165
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Hindley-Milner algorithm, 21 infix notation, 132-133, 251-253
HTTP (Hypertext Transfer Protocol), 102, in case clauses, 191
269 in math, 251
with anonymous functions, 145
| inheritance hierarchy, 94-95
id method, 70 init method, 165
jdent method, 284 @inline annotation, 208
identifiers, 131-132, 283 InputChannel trait, 294
identity functions, 313 Int type, 4, 17, 234, 236
IEEE double values, 204 immutability of, 6
if/else expression, 14-15, 25 no null value in, 95
implements keyword, 113 int2Fraction method, 307-308
implicit keyword, 10, 306, 309-311 intersect method, 5, 162, 167, 173

implicit conversions, 10, 36-37, 131, 149,
305-316
adapting functions to interfaces with,
103
ambiguous, 308-309
for parsers, 282
for strings to ProcessBuilder objects, 105
for type parameters, 234
importing, 307-308, 312
multiple, 308
naming, 306
rules for, 308-309
unwanted, 175, 306-307
uses of, 306-307
implicit parameters, 235, 265, 309-316
not available, 210, 313
of common types, 310
implicit values, 234-235
implicitly method, 311-313
@implicitNotFound annotation, 210, 313-314
:implicits in REPL, 307
import statement, 70, 74, 79-81
implicit, 80-81, 104
location of, 80
overriding, 81
selectors for, 80
wildcards in, 7, 79-80
inching forward, 333
IndexedSeq trait, 156, 315
IndexedSeq companion object, 315
index0f method, 166, 173
index0fS1lice method, 166, 173
indexwhere method, 166, 173

intersection types. See compound types
into combinator, 277-278
inversion of control problem, 297
isDefinedAt method, 195
isEmpty method, 165, 173
isInstance0f method, 87, 94, 186
isSet method, 296
istream: :peek function (C++), 100
Iterable trait, 35, 156, 239, 263-265
and parallel implementations, 178
important methods of, 164-167, 173
terableAsScalalterable function, 176
iterator method, 172
Iterator trait, 118, 156, 173
iterators, 100, 172-173
from iterations, 337
from recursive visits, 326-329, 334-336
mutable, 173
next method of, 329
turning into arrays, 106
vs. collections, 173
weakly consistent, 177

J

Java programming language
?: operator in, 14
annotations in, 200-206
arrays in, 30, 37, 157, 239
assertions in, 209
assignments in, 17
asynchronous channels in, 302
casts in, 87
checked exceptions in, 205

377
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Java programming language (cont.)
classes in, 85-86
hierarchy of, 61
serializable, 104
vs. Scala, 8
closures in, 148
construction order in, 94
dependencies in, 256
event handling in, 259
exceptions in, 24, 204
expressions in, 13-15
fields in:
protected, 88
public, 50
identifiers in, 131-132
imports in, 7
interfaces in, 111-114, 125-126
interoperating with Scala:
arrays, 37
classes, 52, 89, 200, 204
collections, 175-177
fields, 203-204
maps, 4445, 189
methods, 204-205
traits, 125-126
linked lists in, 157, 160
loops in, 18, 32
maps in, 156
methods in, 66, 86, 88
abstract, 91
overriding, 93
static, 7, 20-21
with variable arguments, 23
missing values in, 236
modifiers in, 203-204
no multiple inheritance in, 111
no variance in, 211
null value in, 95
objects in, 161
operators in, 134
packages in, 74, 76, 78
primitive types in, 30, 94
reading files in, 100-102
SAM types in, 149
singleton objects in, 66
statements in, 13, 15-16

superclass constructors in, 89

switch in, 207

synchronized in, 95

toString in, 34

traversing directories in, 103-104

type checks in, 87

void in, 15, 17, 95

wildcards in, 79, 241, 252
Java AWT library, 127
java.jo.InputStream class, 223
java.io.Reader class, 223
java.io.Writer class, 225
java.lang package, 80-81
java.lang.Integer class, 209
java.lang.ProcessBuilder class, 37
java,lang.String class, 5, 234
java.lang.Throwable class, 24
java.math,BigDecimal class, 5
java.math.BigInteger class, 5
java.nio.file.Files class, 103-104
java.util package, 176
java.util.Comparator class, 210
java.util.concurrent package, 177
java.util.Properties class, 44
java.util.Scanner class, 46, 101
java.util.TreeSet class, 162
JavaBeans, 55-56, 127, 205-206
JavaConversions class, 37, 44, 175-177
JavaEE, 200
JavaScript, 219

closures in, 148

duck typing in, 250
JavaTokenParsers trait, 282-283
IComponent class (Swing), 127
IContainer class (Swing), 127
JDK (Java Development Kit), 196, 224
JSON (JavaScript Object Notation),

269

jump tables, 207
JUnit, 200-201
JVM (Java Virtual Machine)

continuation support in, 332

generic types in, 235

inlining in, 208

stack in, 206, 325

transient/volatile fields in, 203



K
Kernighan & Ritchie brace style, 16
keySet method, 44

L

last method, 165

lastIndex0f method, 166, 173

JastIndex0fS1ice method, 166, 173

lastOption method, 165

lazy keyword, 23-24, 123

length method, 165, 173

lexers, 270

lexical analysis, 270

1i (XML), 217-218

1ink method, 300-301

linked hash sets, 162

LinkedHashMap class, 44

LinkedList class (Java), 157, 159-161

List class, 191, 263, 272
immutable, 157-158
implemented with case classes, 193

List interface (Java), 157

lists, 159-160
adding/removing elements of, 163-164
constructing, 135, 159
destructuring, 160, 191
empty, 95
heterogeneous, 196
immutable, 173, 240
linked, 156
mutable, 160-161
order of elements in, 161
pattern matching for, 187-188
traversing, 160
vs. arrays, 156

literals. See XML literals

loadFile method, 223

locks, 289

log method, 279

log messages
adding timestamp to, 116
printing, 279
truncating, 116
types of, 118

Logged trait, 115-116

LoggedException trait, 125

Logger trait, 118

Long type, 4, 17

loop combinator, 298

loops, 18-20
breaking out of, 19
for collections, 18
infinite, 298-299
variables within, 19
vs. folding, 170-171

oopWhile combinator, 298

M
mailboxes, 292-293, 296-299, 301-302
main method, 68
makeURL metnod, 218
Mani fest object, 235, 265
map method, 33, 147, 165, 167-168, 173, 195,
263-264, 333-335
Map trait, 4142, 156, 194
immutable, 157
mapAsJavaMap function, 176
mapAsScalaMap function, 44, 176
maps, 41-46
blank, 42
constructing, 41-42
from collection of pairs, 46
function call syntax for, 136
immutable, 4243
interoperating with Java, 4445
iterating over, 43-44
keys of:
checking, 42
removing, 43
visiting in insertion order, 44
mutable, 4243
reversing, 44
sorted, 44
traversing, 189
values of, 4243
match expression, 184-188, 190-192,
194-195, 207-208, 237
MatchError, 184
mathematical functions, 7, 10
max method, 34, 36, 165, 173
maximum munch rule, 284
MessageFormat. format method (Java), 23
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messages
asynchronous, 291-292
case classes for, 291-292
contextual data in, 302
receiving, 292-293
returning to sender, 294-295
sending, 293-294
serializing, 293
synchronous, 295-296, 302
MetaData classtype, 216-217, 222
method types (in compiler), 254
methods
absfract, 89, 91-92, 113, 117, 125
abundance of, 8, 10
accessor, 50
annotated, 200
calling, 2, 4, 7, 50-51, 117
chained, 246
co-/contravariant, 313
concrete, 125
declaring, 50
eliding, 208-209
executed lazily, 174-175
final, 86, 96, 207
for primary constructor parameters, 59
getter, 51-54, 92, 200, 205
in superclass, 86-87
inlining, 208
modifiers for, 78-79
mutator, 50
names of, 6
misspelled, 86
overriding, 86-87, 89-90, 117
parameterless, 7, 50, 89
parameters of, 86, 232, 239, 246
two, 6
type, 232
using functions for, 10, 144
private, 53, 207
protected, 88, 299
public, 51
return type of, 239, 246, 326, 336
return value of, 232
setter, 51-54, 92, 200, 205
static, 65, 125
turning into functions, 144, 254

used under certain conditions, 236
variable-argument, 23, 205
with shift , 325-326
Meyer, Bertrand, 53
min method, 7, 34, 165, 173
mkString method, 34, 166, 173
ML programming language, 21
monad laws, 333
mulBy function, 145, 148
multiple inheritance, 111-113
mutableMapAsJavaMap function, 176
mutableSegAsJavalist function, 176
mutableSetAsJavaSet function, 176

N
NamespaceBinding class, 226
namespaces, 226-227
@native annotation, 204
negation operator, 10
new keyword, 61
omitting, 136, 190, 192-193
newline character
in long statements, 16
in printed values, 17
inside loops, 20
next method, 118, 160-161, 173, 329
Ni1list, 95, 159-160, 210, 240
Node type, 214-216, 240
node sequences, 214
binding variables to, 221
descendants of, 220
grouping, 219
immutable, 216, 222
traversing, 214
turning into strings, 216
NodeBuffer class, 215-216
NodeSeq type, 214-216, 220221
@noinline annotation, 208
None object, 194-195, 272-273
nonterminal symbols, 271
not method, 279
Nothing type, 25, 95, 237, 240
notify method, 95
notifyAll method, 95
null value, 95, 236
Null type, 95, 223
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NumberFormatException, 101 for adding/removing elements, 162-164

numbers infix, 132-134
classes for, 10 parsing, 284
converting: postfix, 134
between numeric types, 5, 8 precedence of, 134-135, 252, 273
to arrays, 101 unary, 133
greatest common divisor of, 139 opt method, 271-272
in identifiers, 283 Option class, 42, 106, 136, 138, 165, 194-195,
invoking methods on, 4 217, 236, 272-273
parsing, 278, 283 Ordered trait, 34, 36, 234, 310-312
random, 7 Ordering type, 36, 311-312
ranges of, 10 orNull method, 236
reading, 17, 101 OSGi (Open Services Gateway initiative
sums of, 34 framework), 256
writing, 102 OutOfMemoryError, 174
numericLit method, 284 OutputChannel trait, 294
override keyword, 86-87, 89-90, 113, 117
0 omitted, 91-92
object keyword, 65-70, 247 @verrides annotation, 86
Object class, 94-95
as method parameter, 246 P
objects, 65-70 package objects, 78
adding traits to, 115 packages, 74-81
cloneable, 204 adding items to, 74
compound, 193 chained, 76-77
constructing, 8, 50, 66, 115 defined in multiple files, 74
default methods for, 161 importing, 79-81
equality of, 94-96 always, 80-81, 104
extending class or trait, 67 selected members of, 80
extracting values from, 188 modifiers for, 78-79, 88
importing members of, 70, 79 naming, 76-77, 81
nested, 192 nested, 75-77
nested classes in, 6062, 247 scope of, 248
no type parameters for, 240 top-of-file notation for, 77
of a given class, 87-88 packrat parsers, 280-281
pattern matching for, 186 PackratParsers trait, 280
remote, 204 PackratReader class, 281
scope of, 248 padTo method, 36, 166, 173
serializable, 104, 250 pair class, 239, 241
type aliases in, 249 par method, 178
ofDim method, 37 @paran annotation, 203
operators, 131-138 parameters
arithmetic, 5-6 annotated, 200
assignment, 133-135 curried, 237
associativity of, 135, 179 deprecated, 210
binary, 133-135 named, 190
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ParIterable trait, 178
ParMap trait, 178
parse method, 272
parse trees, 274-275
parseAll method, 272, 279, 281, 284-285
ParSeq trait, 178
parsers, 269-286
backtratking in, 279-280
entity map of, 225
error handling in, 285-286
numbers in, 278
output of, 273-274
regex, 282-283, 286
strings in, 278
whitespace in, 282
Parsers trait, 271, 281-286
ParSet trait, 178
PartialFunction class, 195-196, 292
partition method, 46, 165, 173
Pascal programming language, 139
patch method, 10
paths, 248-249
pattern matching, 183-196
and +: operator, 164
by type, 186-187
classes for. See case classes
extractors in, 136
failed, 136
for arrays, 187
for lists, 160, 187-188
for maps, 43
for objects, 186
for tuples, 45, 187-188
guards in, 185
in actors, 291
in XML, 221-222
jump tables for, 207
- nested, 192
not exhaustive, 210
variables in, 185-186
vs. type checks and casts, 87-88
with Optien type, 195
PCData type, 219
permutations method, 167, 173
phrase method, 279

piping, 105

polymorphism, 192
Positional trait, 279, 286
positioned method, 279, 286
pow method, 7, 139
Predef object, 87, 157, 209
always imported, 80-81
implicits in, 310-313
prefixLength method, 166, 173
PrettyPrinter class, 226
prev method, 161
print method, 17, 101
printf method, 17, 102-103
println method, 17
PrintStream.printf method (Java), 23
PrintWriter class (Java), 102
PriorityQueue class, 159
private keyword, 51-62, 78
probablePrime method, 7
procedures, 23
process method, 330-331
Process object, 106
process control, 105-106
ProcessBuilder class (Java), 37
constructing, 106
implicit conversions to, 105
processing instructions, 215
product method, 165, 173
programs
concurrent, 178
displaying elapsed time for, 69
implicit imports in, 80-81, 104
piping, 105
readability of, 6
self-documenting, 262
properties, 51
in Java. See bean properties
read-only, 53
write-only, 54
Properties class (Java), 189
propertiesAsScalaMap function, 176
property change listener, 127
PropertyChangeSupport class (Java), 127
protected keyword, 78, 88
public keyword, 50, 78
PushbackInputStreanReader class (Java), 100
Python, 148
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Queue class, 158-159
quickSort method, 34

R
r method, 106
race conditions, 289, 293-294
Random object, 7
RandomAccess interface (Java), 157
Range class, 4, 10, 263-264, 315
immutable, 158
traversing, 18
raw string syntax, 106
react method, 294, 297-299, 302
reactiithin method, 296
read method, 308
readBoolean method, 17
readByte method, 17
readChar method, 17
readDouble method, 17, 101
readFloat method, 17
readInt method, 17, 101
readLine method, 17
readlong method, 17, 101
readShort method, 17
receive method, 292-295
receiveWithin method, 296
recursions, 158
for lists, 160
infinite, 298
left, 276-277
tail, 206-207

turning into iterations, 326-329, 334-336

red-black trees, 162
reduce method, 165, 173, 179

reduceLeft method, 147, 165, 168, 173, 179
reduceRight method, 165, 169, 173, 179

reference types
== operator for, 96
assigning null to, 95
reflective calls, 250
Regex class, 106
RegexParsers trait, 271, 281-283, 286
regular expressions, 106-107
for extractors, 188
grouping, 107

in.parsers, 282-283
matching tokens against, 271
raw string syntax in, 106
return value of, 272
Remote interface (Java), 204
@remote annotation, 204
rep method, 271-272, 277-278
repl method, 278
replsep method, 278
REPL (read-eval-print loop), 2-3
braces in, 15
implicits in, 307, 313
paste mode in, 15, 67
types in, 144, 249
replaceAllIn method, 107
replaceFirstIn method, 107
reply method, 295
reph method, 278
repsep method, 278
reset method, 320-336
value of, 323
with type parameters, 323-325
restart method, 301
result method, 207
return keyword, 21, 152
reverse method, 167, 173
RewriteRule class, 223
rich interfaces, 118
RichChar class, 5
RichDouble class, 5, 10
RichFile class, 306-307
RichInt class, 5, 10, 18, 31, 234
RichString class, 234
_root_ in package names, 76-77
Ruby programming language
closures in, 148
duck typing in, 250
RuleTransformer class, 223
run method (Java), 290
Runnable interface (Java), 290

S

SAM (single abstract method) conversions,

149
save method, 225
SAX parser, 224
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scala package, 157
always imported, 76, 80-81, 104
Scala programming language
embedded languages in, 131, 269
interoperating with:
Java, 37, 4445, 52, 89, 125-126,
175-177, 189, 200-206
shell programs, 105
interpreter of, 1-3
older versions of, 69, 103
scala/bin directory, 1
scala.collection package, 157, 176
scala.collection. JavaConversions package, 189
scala.math package, 7, 10
scala, sys.process package, 105
scala. tools.nsc.io package, 103
scala.util package, 7
Scaladoc, 5, 8-11, 35-36, 206
Scalabject interface, 95
scanLeft method, 171
scankight method, 171
sealed keyword, 193-194
segmentLength method, 166, 173
self types, 62, 124-125
dependency injections in, 256-257
no automatic inheritance for, 255
structural types in, 125
typesafe, 260
vs. traits with supertypes, 125
Seq trait, 22, 35, 156, 237
important methods of, 166
Seq[Char] class, 10
Seq[Node] class, 214, 216
segAsJavalist function, 176
sequences
adding/removing elements of, 164
comparing, 150, 237
extracting values from, 138-139
filtering, 147
immutable, 158-159
integer, 158
mutable, 159
of characters, 10
reversing, 167
sorting, 148, 167
with fast random access, 158

ser method, 178

Serializable trait, 104, 204

Serializable interface (Java), 114
@serializable annotation, 204
serialization, 104

@SerialVersionUID annotation, 104, 204
Set trait, 156157

setAsJavaSet function, 176

sets, 161-162

adding/removing elements of, 163164

difference of, 162-163
finding elements in, 161
hash. See hash sets
intersection of, 162-163 -
order of elements in, 161
sorted. See sorted sets
union of, 162-163
@setter annotation, 203
setXxx methods, 52, 55, 205
shared states, 289, 301
shell scripts, 105-106
shift method, 320-335
with type parameters, 323-325
Short type, 4, 17
singleton objects, 7, 6566, 247
case objects for, 189
vs. classes, 7
singleton types, 246-247, 249, 253
slice method, 165, 173
sliding method, 166, 172-173
SmallTalk programming language, 54
Some class, 194-195, 272-273
sortBy method, 167, 173
sorted method, 34, 167, 173
sorted sets, 162
SortedMap trait, 156
SortedSet trait, 156
sortWith method, 148, 167, 173
Source object, 100-102
span method, 165, 173
@specialized annotation, 209-210
splitAt method, 165, 173
Spring framework, 256
sqrt method, 7, 308
Stack class, 158-159
stack overflow, 206



standard input, 102
StandardTokenParsers class, 283
start method, 290, 299
start symbol, 271272
startsWith method, 166, 173
statements
and line breaks, 16
terminating, 15-16
vs. expressions, 13
StaticAnnotation trait, 202
stdin method, 102
StdLexical trait, 284-285
StdTokenParsers trait, 281, 284
StdTokens trait, 283
Stream class, 158
streams, 173-174
@strictfp annotation, 203-204
String class, 102, 106
stringlit method, 284
StringOps class, 5, 10, 46
strings, 5
characters in:
common, 5
distinct, 7
uppercase, 10
classes for, 10
converting:
from any objects, 5
to numbers, 8, 101
to ProcessBuilder objects, 105
parsing, 278, 283
traversing, 18
vs. symbols, 210
structural types, 91, 125, 250
adding to compound types, 251
subclasses
anonymous, 91
concrete, 92
equality in, 96
implementing abstract methods in, 113
subset0f method, 162
success method, 279
sum method, 34, 165, 173
super keyword, 86-87, 117
super kevword (Tava), 89

superclasses, 123-124
abstract fields in, 92
constructing, 88-89
extending, 126
methods of:

abstract, 91

new, 86

overriding, 90
no multiple inheritance of, 111,114, 119
scope of, 248
sealed, 193-194

supertypes, 14, 36

supervisors, 300-302

@suspendable annotation, 325

Swing toolkit, 127-128

switch statement, 15, 184

@switch annotation, 207-208

Symbol class, 202

symbols, 210

synchronized method, 95

SynchronizedBuffer trait, 177

SynchronizedMap trait, 177

SynchronizedPriorityQueue trait, 177

SynchronizedQueue trait, 177

SynchronizedSet trait, 177

SynchronizedStack trait, 177

syntactic sugar, 241, 252

T
tab completion, 2
tail method, 159-160, 165
TaiCalls object, 207
TailRec object, 207
@tailrec annotation, 207
take method, 165, 173
takeRight method, 165
takeWhile method, 165, 173
@Test annotation, 201
text method, 216
Text class, 217

pattern matching for, 221
this keyword, 36, 53, 59, 88, 124-125, 246,

260
aliases for, 62, 255
scope of, 248



threads
blocking, 331
sharing, 296-299, 302
throw expression, 25
@throws annotation, 204
TIMEOUT object, 296
to method, 5, 18, 159
toArray method, 31, 100, 166, 173
toBuffer method, 31, 100
toChar method, 5
toDouble method, 5, 101
toIndexedSeq method, 166, 173
toInt method, 5, 101
tolterable method, 166, 173
token method, 284-285
Token type, 281
tokens, 270
discarding, 274-275
matching against regexs, 271
Tokens trait, 283
tolist method, 166, 173
toMap method, 46, 166, 173
toSeq method, 166, 173
toSet method, 166, 173
toStream method, 166, 173
toString method, 5, 34, 70, 190, 193, 217
trait keyword, 113, 253
traits, 113-126, 253
abstract types in, 257
adding to objects, 115
construction order of, 116-117, 120-122
dependencies in, 125, 256-257
extending, 67
classes, 123-124
other traits, 115-119, 122-123
superclass, 126
fields in:
abstract, 119-120, 122
concrete, 118-119
for collections, 156-157
for rich interfaces, 118
implementing, 114, 235
layered, 116-117
methods in, 114-115, 125
overriding, 117
unimplemented, 113

parameterless constructors of, 122-123
type parameters in, 232
vs. classes, 122
vs. Java interfaces, 111-114, 125
vs. structural types, 250
trampolining, 207
transform method, 223
@transient annotation, 203
Traversable trait, 35
TraversableOnce trait, 35
TreeMap class (Java), 44
trees, 326-329
trinEnd method, 30
try statement, 25-26
exceptions in, 152
tuples, 41, 4546, 253
accessing components of, 45
converting to maps, 46
pattern matching for, 187-188
zipping, 46
type keyword, 246247, 249, 253
type constraints, 312-313
type constructors, 263-265
type parameters, 91, 231-241, 253, 258, 310
annotated, 201
bounds for, 232-235
context bounds of, 311-312
implicit conversions for, 234
infix notation for, 251-252
not possible for objects, 240
structural, 250
with continuations, 323-325
type projections, 62, 247-249, 253
in forSome blocks, 253
types, 4-5
abstract, 257, 281
bounds for, 259
" made concrete in subclass, 249, 257
aliases for, 157
annotated, 201
anonymous, 92
checking, 87-88
constraints of, 236-237
converting between, 5
enriched, 306-307
equality of, 236
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errors in, 239
existential, 241
generic, 235, 241
implementing multiple traits, 235
inference of, 236-237
invariant, 241
matching by, 186-187
naming, 262
primitive, 4, 30, 209
subtypes of, 236
variance of, 237-241
view-convertible, 236
wrapper, 4

U
ul (XML), 218
unapply method, 136-138, 188, 190-191
unapplySeq method, 138-139, 188
unary_ methods, 133
UncaughtException, 300
@unchecked annotation, 210
@uncheckedvariance annotation, 210-211
Unicode characters, 132
uniform access principle, 53
uniform creation principle, 157
uniform return type principle, 167
union method, 162
Unit class, 23, 94-95, 320, 323, 326, 335-336
value of, 14-15, 17
Unparsed type, 219
until method, 18, 31, 151-152, 159
update method, 135-136
URIs (Uniform Resource Identifiers), 226
URLSs (Uniform Resource Locators)
loading files from, 223
reading from, 102
redirecting input from, 106

v
val fields, 3
declarations of, 3—4
early definitions of, 93
final, 93
generated methods for, 53, 56, 59
in forSome blocks, 253
in parsers, 280

initializing, 3, 16, 23-24
lazy, 23-24, 93, 123, 280
overriding, 89-90, 92
private, 56
scope of, 248
specifying type of, 3
storing functions in, 143-144
Value method, 69-70
value classes, 193
valueAtOneQuarter method, 146
values
binding to variables, 192
naming, 186
printing, 17
values method, 44
var fields, 3
annotated, 200
declarations of, 34
extractors in, 136
pattern matching in, 188-189
generated methods for, 56, 59
initializing, 3
no path elements in, 249
overriding, 90
private, 56
specifying type of, 4, 232
updating, 43
vs. function calls, in parsers, 279
@varargs annotation, 205
variables
binding to values, 192
in case clauses, 185
naming, 131-132, 186
vector type (C++), 30
Vector class, 158
view method, 174-175
view bounds, 234-235
void keyword (C++, Java), 15, 17, 95
@volatile annotation, 203

W
wait method, 95
walkFileTree method (Java), 103-104
web applications, 329-332
while loop, 18, 151
annotated as CPS, 327
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whitespace
in lexical analysis, 270
parsing, 224, 282-283
wildcards
for XML elements, 220
in catch statements, 25
in imports, 7, 79-80
in Java, 79, 241, 252
with keyword, 93, 114-115, 235, 250-251,
253

wrapper types, 4

X
-Xcheckinit compiler flag, 93
-Xelide-below compiler flag, 208-209
XHTML (Extensible Hypertext Markup
Language), 219
Xhtm1Parser class, 225
XML (Extensible Markup Language),
213-227
attributes in, 216-219, 222-223
character references in, 216
comments in, 215
elements in, 222-223, 226
entity references in, 215-216, 225
including non-XML text into, 219
loading, 223
malformed, 219
namespaces in, 226-227
nodes in, 214-216
processing instructions in, 215
saving, 217, 225-226
self-closing tags in, 226
transforming, 223
XML declarations, 225
XML literals, 214
braces in, 218
embedded expressions in, 217-218
entity references in, 216
in pattern matching, 221-222
XPath (XML Path language), 220-221
-Xprint compiler flag, 309, 334

Y

yield keyword
as Java method, 132
in loops, 20, 32, 178

A

zip method, 46, 165-173

zipAll method, 165, 172-173
zipWithIndex method, 165, 172-173
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