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RXEBS I 4GRS SwiftfRD FT Y T BB, WAESwifF Z#F R T2 IF K T A Xcode, JfH{E
Hiplayground 2 ik iz /T RID R EIME, X ILFIE X FIRAR —LLSwift il A RIS, T
AR R, DME A VAR BRI RS0 FIR A BRX 115 5 4T 4 Al




2w

AREHA AP E RS, JFEE T #HOSMmacOSTF & # H M i —L T H, Ak, IR

2 A O sl F 5 U LUE i1 T f# SwiftFll X code

1.1 Xcode &£%

WA T X code, T LA App Store I %45, #ifR T2k Xcode 8o¥# T BT I RUA o
GASERUT , JA 31X code o G AT 23 25 HH — LB R0, 4145 Get started with a playground flCreate

a new Xcode project ( ZE1-177% ),

Welcome J[O XCOde No Recent Projects

Version 8.0 (8A218a)

Get started with a playground
Explore new ideas quickly and easily.

Create a new Xcode project
~ 3| Create an app for iPhone, iPad, Mac, Apple Watch or Apple TV.
Check out an existing project

Start working on something from an SCM repository.

Show this window when Xcode launches Open another project...

K1-1  XcodeXcid imfi

playground/2& i Xcode 6 & A 1), REMVRIEAEAS B IR HRPGE I & Saz 1 Swiftf Ui, £
W T — BRI T H, playground N5 B 4w PHa TN TR, i ERER 21 TSwiff Ui, Fr
PUAE IS A e m A T AR S Switth 5 o FEDI AR B R, RS 4% i F|playground,

WIS 1 SwiftA U PR )45
% T playgroundZ #b, JE T LE A ZAHArA1T TH . A fH4 H Hplayground g We? KA



1.1 Xcode®&¥ 3

RO Xeode IR Z A HE . MITIASRESESY T X MIDE., k225 2:1EXcode FAESRZ M, 7 _
DA IR RS
TEXH H| T £ PEGet started with a playground .
Tk, #iplaygroundfii#4 A MyPlayground, EFEF-HET (10S. macOSHtvOS ), RIMfifR/E
I0STF K Wil e FfmacOS (U287 ) FRATTRIPKE IR B9 Switth X PIA-F- S R . 51
diNext,

® Ready | Today at 9:59 AM = o 20008 0

» NoSele  choose options for your new playground:

Name | MyPlayground

Platform: macOS

Cancel Previous Next

K1-2 fiy4playground

5, XcodezxHrn fitfrplayground. TEMBEAFHIFE , SRIHEHTA MR —H %
o R EIE I R Create (HNE1-3P71 ),

Ready | Today at 10:02 AM

BB < > nosee Il g i« 2 =[@) |- Deskiop 2 h 0 | Q Search

Favorites

@ < Odm

7% Applications
[ Desktop

[$ Documents
0 Downloads
22 Dropbox

B3 Google Drive
& iCloud Drive
E Movies

E3 Programming

L1 Matthew's MacBook P...
O Remote Disc

Shared

New Folder Cancel Create
L

Cancel Previous

K1-3  {#fFplayground



4 H1¥ Ry

1.2 =ik playground

EE -4 LIER], Swifthplaygroundf ] G4 N X8k, =& Swiftf Ui dnfa oy, Al
TEIBATE AR . FRIEAAS A AR AR, SN B T gmigas s, g RRTEETT
AR HL

® Ready | Today at 2:42 PM EQ@ | A0

[ ]

gl < 0 MyPlayground
1 J7: Playground - noun: a place where people can play
2

g import Cocoa
4

5 var str = "Hello, playground" "Hello, playground"

= >
Kl1-4  #rEaYplayground

KEFE B dEnplayground, VERES 1T CARRSEAN, UBANRHIIFK: //. BTSRRI
TX—FTEER, M Xcodef IR W AL,

TF & T DR RIVE i Scry , T DR e EE IS RIE X A T A4S . BT TE
FE S YR e A A — 17 MRS . RIS ideds 237 4k — iR, 048 B O IJCE T
Fik o PR Command-/AT LAAR 7 (B b F B in_EAHT (A2 28 Xeode, TREEFEAE
YEHME, R — T ),

HERE R, playground5| A T CocoaflE4: . iZimportifih) 3 Rplayground o] LA 5¢ 4 1j5[1] Cocoa
HEZE ¥ T R RE P42 10 (AP ). ( APTSE & U FH AR 7 I 12 ) 55 A e sl — 2l 3L )

importif4) Fiij&—7 T var str = "Hello, playground". 5|5 SCARBE H 2] T A4
RIB TS R . “Hello, playground”, FLIEAFANE B X TID

B, EERAREAET ER RS RS ZS R RS A i F s As &
WSS A2 RS CAR var str, Swifth) e Fvar AR AR &, N —R SR A X B ZAE S
PRAE, LS AR B R AR T S ARk B AME R TT

S 412 "Hello, playground", SwiftFR5|' 53R RFH S (String), BEFMNEF
6 o BRI AR B o str, AN HSLLT ] LR 245 (48R, aA R .
Kikftistriffivar, BESEAAA? IREM AT 2AANGEIAS Sar 24 var? i 55 U444 ek ]
striffE A, )

IAEARBER] VA LB A T a5 AR MR rh A TED I SR BA T A T RIRE A A i st r Y 745 HR EL



13 BEEZHAPEEIENS 5

1.3 BHTEFTEEEEEH G

T (String) B—F kA, AT Rstrfh PRI —A50 5], A H
RETRBAGHIRIRG A o SWiftFIRZZAL, Afo——Ir8i. FAREIARERIRE S (REXTEL
ettt 2 ) MR CORBEX AR 2 ). i, FArsil S7TEL r RaFEs, e
SUT — BB RECRAL B AT A T o

BZ—T, strig® ¥, XEWREIRAT UK EstriffE. FAPRGTFRHARRE I —AEn
Z, BN R R SRR T (FEARA R, TCe AT A es, #Rahmt s s MERI 2 H]
MERZ TR . )

REGFEE1-1 FIbRA
import Cocoa

var str = "Hello, playground"
str 4= "I*

BB S S T ek BARLIE A +=, DIV SATIEINE (+) FIRME (=) i8BAFH G
T —He, (E3ESHMNFEHTAT.)

R AR MR A T (REERIATHINERIORstri#ifl, ©r gtk I
TS CnE-5ER ),

® Ready | Today at 2:42 PM = Q| =

®
i< 3 MyPlayground

1 //: Playground — noun: a place where people can play
2

3 import Cocoa

4

var str = "Hello, playground" "Hello, playground”
6 str 4= "I" "Hello, playground!"

K1-5 {&ikstr

POk, BIn—Arkitst rie A BEATEN 242 4] & o FEXcode, il & WRIRTERE T
st AR TP A o H R SORIE B . M EAE S FIERAT, Xcodeth 2 &SI & R

i print () BRECT LIFTEME B RER &0 B8dE—AHMERCD, FRITENLSERUEE R
f£55 . print () ZFTEI—AME RS GRG0 TR RE Biplayground NF B &, Xcodelli H %A
BATARMAS, B DTES DI RESE A N, I 2 B Bl print () sRE FER A VROCTE R HAAE
MR, #HE 904



6 F1F &Y

KEBER1-2 ATENRIERIG
import Cocoa
var str = "Hello, playground"

str 4= "1"
print(str)

A TSI H % playgroundif TG, XcodefIKHR 2 H sh iBntsiil & (WREAT, F17TA
REBGLREEF] . WK 1-6F~, iiliView — Debug Area — Show Debug Area, 11 & F|fc/5—2%
SRR T g7 T LAGE 13 # T Shift-Command- Y RATIF IR 81, )

@ Xcode File Edit Find Navigate Editor Product Debug Source Control Window Help
o0 @ Standard Editor »

@ < OO

]

J Assistant Editor | 2
BR|< > MyPlayground Version Editor »>
; //: Playground - noun: a Navigators >
3 import Cocoa Debug Area |
4 ey
= Utilities > W "
| pir g tetton lavay Show Debug Area  Q'38Y | e Pi¥growng
7 print(str) Hide Toolbar | “Hello, playgroundi\n*
8 Show Tab Bar
Enter Full Screen ~3F
= »
— D
K1-6  foniEX
SEE Y —
= 5 1= o
WAL TIT T, W=7
'YK ) Ready | Today at 2:44 PM E Q<A O
BR | < > MyPlayground
1 //: Playground - noun: a place where people can play
2
3 import Cocoa
4
5 var str = "Hello, playground" "Hello, playground"
6 str 4= "I" "Hello, playground!"
7 print(str)| "Hello, playground/\n"

= »
Hello, playground!

El1-7  5—BrSwiftf i



1.5 FABKLET 7

pg— _
PUAE i — N 2 B IE R R, IRE 2
O %% T Xcode;
O I T playground;
Q ek A
Q HIE T PR,
Q FREATE T —2(5 BEEEH & .
BRI ARRPUREET & A ORI 1o BIEF R, MEZTRA, RERIABTILER
AN B SR T B = 2 AR PR A ek 5y o

1.5 FHiEHkZ]

ARPRZERBAA — DA PRI~ ARE L 58 X 2625 > DU Swiftfr) Bz A1
PR, T HEEURIRAVEE—, A e A — T iplayground.

PREZRE T 54T B L AT fprint () sREGETEME SRR G . 728 playground B
QI — PR ERIR S, JESL BRI E IR IE, SRS ATENRIE R .




Fi T%L'

=S >

A

Kt

=
=

o
il

ARFEA GASwitt i SEARE A | H i RL b X SET R R — DR RS A 1 A
AR RAFARIE, LA RAE R IRE T A i dle o AU IA i) 2 o i AV B T A Bl AR B,
AR Z ] AR 2 AR A A DO, RSB XITE T EAT1AS A AR A

2.1 ZEH

At I A BRI AL AR BRI AT, JF A it P R b 1 15 B AR
HEEE R IR, IR AIEIZ IR 20 NAE, JF HEBE i T £ 24 & (type checking ), X /&
Swifti)— MR, AT LA IR VR HASE A A B A 45—

e e AEE—S 8 macOS playground., ( ZEXCGH A , 14 Get started with a
playground; 7EXcodeNi&, 1EFEFile — New — Playground.... ) {llplaygroundfii 44 4 Variables.,

AR A PR Al — P FE o AR AT REAEH] — B i RO B ZL a0 . INBRBERR A 17
AUACHS . BEE—~4% Anumber0fStoplightsi{ZAs &, A MME, W CHSER2-1R, (idfE,
ZEMBR AR M BR R )

KEDERE2-1 WA AL

import Cocoa

var_str = "Hello, playground"

var numberOfStoplights = "Four"

X A R 2R SR 25 T numberOfStoplightsett, T k— 00 it 44
XEE, RIEEAERT (=) 0A I RERA A5, Swift ] £ R Ml (type inference ) B8 7% &= AU AR
HA, AE BB, GRS HE AR Enumbe rOfStoplights AR AL F4F dY, AR (ERER 4734
BOEE TR ER S A4 Four 2 P AT B 2R BIR SEIR? [R5 15 om0 & P A H F T

BAEAR b — BB P +=20 7 5 i R, I fRASYE 220K .

REG;FEE2-2 "Four"fin2

import Cocoa



var numberQfStoplights = "Four"
number0fStoplights += 2

Hikan e, VMR EERF AR o S 2 R B — B R AR B AR
M ETZEAURR], 2P R AE T AR B B FF R EE AR " FourFour"? &
2 MEIR AR " Four2"? W NHIEE . P DAHUECE AN 45 AR AR I AT = L

R —TF AR numbe rOfStoplight AW IZEFAT A, A AMREX TR . I XA
RN T LI T B0, T DB SR, SwifthfIbdE A (Int) RARIFORIE
B, BAREIEAXAAL R, B, SR, RS H2-30R .

KugiES2-3 [ HIEFER
import Cocoa
var number0fStoplights = "Four"

var numberOfStoplights: Int = 4
number0fStoplights += 2

WAEREF X BASE) . MEhZRT, HieariE RAMERR I E 22 finumberofStoplightsiy
BAEZEA . BUAENR] FHSwifth) £ A2 £ % (type annotation ) 151 i FCHL A= W AR i SR BRI A |-
AR A E 5 3R e A AR DL AT AT DL A B . TR — A
numberOfStoplightsiyets, HRMEInt, WIIH{HZ4. ~

R, B 7RI, ARG IR A TS S LA, 2800, WRAR
T2 PR FH 2R A UL T I8 P 74 £ S8 Four PR WA B, i &8 5 IR A HB LIk e Ak R

Swifthy Kit# AR . SBTESRAN BB CARBIRFATE, AN SN AT
Hifth B FHZERLA A LA A~ 25 £ & (collection type ), AN43)5 & ifa,

NIA A BHAESIE A — 8k BRRIER T o TEFROREE ELLaATEcR e U & Fn2se
WA, F L, PSSl W o E &, B HR R AR

22 EE5T=E

FATUSE B AR B ol B TR A R AT, IR At 2025 E AR e B H AR
1B, R R AR G, AR (B AT DVE ML, X MR VR AT DAZG ARt WORT B, 8 B T A A, AT
I number0fStopligthshYfE: number0fStoplights += 2,

ISR H T OB R L] . XX AEAL, WU % 2 (constant ), B4, &
HEARERAE

{R$Enumber0fStoplightsi IR, I Heltds T HAR, (H2 A& number0fStoplights
BIE, RZEAME? XRMEDL T, fifinumberofStoplightsA B &, —FIRBIZE
R XR AL Y S AR f, HAHS ko




e

10 %2% (A FEREE

FESwiftH A Wi RS B AN R AT . AnRAT L, A st I SCHE Yovar, TR Wi
K let,
T 4R ¥ playground FF A B — A R [ BB AYZL2RAT R0, Anf Qs 50.2-4 s

REDFEH2-4 FHHHE
import Cocoa

var-number0fStoplights: Int =4
let numberOfStoplights: Int = 4
number0fStoplights += 2

Hlet X8l number0fStoplightsi2 & . AFEME, XM FEG IR "4 T —
MR A7

R R A number0fStoplights B Bl b T % &, 1H 26 F A6 78 i E & ot HAE .
numberOfStoplights += 2. R AHEITCIEAL, Frlgiiftds SERKEE RS . M
BRIk AR AR TR i MBS IR @, A A% B2-5 9K o

KugiE®2-5 HREILEEk

import Cocoa

let numberOfStoplights: Int = 4

number0fStoplights +=2

BAE, BIN— AR RN BT, ARSI 2-6 TR o (ARDEAS N 12 AR B i J&
7 )

REgiFEH2-6 AN
import Cocoa

let numberOfStoplights: Int = 4
var population: Int

HERN OISR R AR, B Ivar S I NE, 2 R, BB A ] R
B, PUOME B RN AR A AR . (H X BB AT (A 4648 (initialize ) AT, FrLA
XIg—DARBR A Int

(WA B — DR LB HEAE , MERLFEIAT LU, RATSTES 1 7TE IR 4. )

FHMEHAERT 28 N0 — DI, R 52-7 s .

KREDEHE2-7 45 A\ DR
import Cocoa
let numberOfStoplights: Int = 4

var population: Int
population = 5422



23 FABMEME 11

23 FHBRAEE

FMAFESEAR AT WA TREE , TR I A4 T R o PR R,
AnACHE S B2-8 T 7 o

KEgEH2-8 HHTms

import Cocoa

let numberOfStoplights: Int = 4
var population: Int

population = 5422

let townName: String = "Knowhere"

ISR T AR IR E B AR R T, MRS T, #RE B R R
i, (ARANE T NS IR Z AR 0 H AR A T AN 3R B2 WA f A0 A £
FSwifthy F 45 % 4514 ( string interpolation ) FFMEREI & .

FAT RIS ERE L LRI S R EAH G B AT 205, IR LSS A A R4 Bt B
i, WATDETEN R G . ARG ST R G BATE RS &, RS BR2-987R

RADFR2-9 AT T I ER

import Cocoa

let numberOfStoplights: Int = 4

var population: Int

population = 5422

let townName: String = "Knowhere"

let townDescription =

"\ (townName) has a population of \(population) and \(numberOfStoplights) stoplights."
print(townDescription)

FAFR TR PN O EERRS GOF, T LT — S Bl E I PR AT 747 e (e
v “HE(E” ). Eban, \ (townName) ViRl £ townName S {E 45 HSA B B 745 53 5545
BRI ZE RN E2- 17K

[ NoN ] Ready | Today at 10:54 AM = |
8 S Variables

1 //: Playground - noun: a place where people can play

3 import Cocoa

5 let numberOfStoplights: Int = 4 4

& var population: Int

7 population = 5422 5422

& let townName = "Knowhere" “Knowhere’

9 let townDescription = “Knowhere has a population of 5422 and 4 stoplights.”
10 "\(townName) has a population of \(population) and \(numberOfStoplights) stoplights."

11 print(townDescription) "Knowhere has a ion of 5422 and 4 i An"
= »

Knowhere has a population of 5422 and 4 stoplights.

F2-1 Knowhere i 1A sk



12 %% XD FEREE

24 FiEPkERLS

T playground 3 il — /R Knowhere i J I R /K (AR 1, RS 2537 XA
AR E—ME, JFHHrtownDescriptionsffdi X H{E B




Y
Bl AR

R B IR E FAT, S ERE RS T, fBFES R HREA
(control flow statement) RHEB)IF & EHIURRDPATIT . 4 T BIXANESS, 8 5o
ZAFIE AR IRE S

X4 LB L S A A Swiftanfal FE AR o Zon B 7R SCA CGREFR A FIFR) o X SdR
RALRIE R 2 IR . 252X )L, (REtkREXTSwifteh £ 3 Fn 4% W VLA — AN 1My
B,

A, X0 R SN ASwIftiy a3 (optional) HAUREA:, mJ 28 B AR Hh i3 T 22 £y
@, AR T —MeLFoRE (nothing) HESMIHLE], VRBESER], SwifthbBl ]2 3Af)
HARE THESH2e, Al A,




FHIEA

HLE R AR R R, R AT T LA E A Iy R . B2, H—PH
AR LA i ARt DR SR, IR A A SIS A %, i 2 Rl 227201 M — 28 L,
— WL E DU AN T R 2 B B B R R . WIS E AR RO X R R

3.1 if/else

if/elserfi/mRHERAREE M B 4R 5 A TACH o 38 ZEAb B A 2 — AR T B R R
W7 WRIRGL . MRAEAEIR, BEABIT— oY, BB T — D SRS (EE AN 2[RI
IBFTPISR S HIARED )

MR —F P Knowheref A B, T2 KHREE . Knowhere B A MR )m, ZEABAH ., WR
AR, FRAEHB)ESKMRES ;s QAR BeAT, SRARTT 4 RBmBERL 3K, A7 B bl Rt 22 i 254, i
AFEIWAT AR PR FSEIREE” R “ JAHAMEIREE

LM e RAEEE SR, FHSEM SN A—FfEswitchi 2 2L . A e E
A ERBTEIE o

BN — 1 H i macOS playground, 1744 A Conditionals, & ARSI BA3-1 PR BA0HS, X
JEif/elselB i HEATE D

REZFEEBI1  KilE/h
import Cocoa

var_str = “Hello, playground®
var population: Int = 5422
var message: String

if population < 10000 {

message = "\ (population) is a small town!"
} else {

message = "\(population) is pretty big!"
}
print(message)

X B ARG 1 A B population iy 4 AU g Sy HIWK A 5422, 475 B T String 28 I {4 A8 1



3.1 if/else 15

message, —JFUGAWIIRIIX AL 5, RURI{E .

T AREFME LT/ else, X ARG FiE A TR SRR EoR fimessageREH . (7E
EX T 74 BB 05 B kit message A4 H . )

E3-1 )2 B Eplayground KMERYFE T, #5H 5 FLE 1745 M A2 R me s sage BB 2 24 S5 i
AR EET A R T . X AME R

"YoK ) Ready | Today at 2:09 PM EQ|lofjl] O
g8l < > Conditionals

1 //: Playground - noun: a place where people can play

2

3 import Cocoa

4

5 var population: Int = 5422 5,422

9 message;= "\(population) is a small town!" "5422 is a small town!"
10 } else {

1 message;= "\(population) is pretty big!"

12

13 print(message) 5422 is a small town!\n"
1
= »

5422 is a small town!

K3-1  MRIEARIE O AE T A

if/elseif i) YA AU AT <N N D2 S/ T 10 000, WUR RN E,
messagetli B M — N FAFERFEHE S (“X is a small town!” ), WERFATRAMR (AR FaEE
F°10 000 ), Nimessaged & N4 A FAFERFIHI & (“X is pretty big!” ), TEAMSH, FHF AH/)
F10 000, Frlimessagedli B F<5422 is a small town!”,

F3-15H T Swifth L BUE AT .

#3-1 HRIEERH

< HRZEDIER /DT BRI E
<= WRADWERS/NTETALE
> TR ADIER T KT AHLHE
>= HRADHER SR TEHTAIE

== T A DRI T ST AL AE

1= HRADHERGAE T ABIE
=== TR  F—4~5 11
l== HRHEA LR GAE R E—4~5 11

B AT ZE BRI 1B AT ANE o fEP A RS R, RSB BIR Z s BATAY SR
%, i Ha B 280 A3 e EATA SRR IR AN BT [P ke A Ak ik 3%

ABHERATH IO FFTR R — PSSR, WHLRUL, SR 2T — B, 50
HUA AHERA . AR B3 2 7R AU o R 7 A B ROACRS , #RIL T . )




16 %3%F £MHiES

KA3iER3-2  fH AR

import Cocoa
var population: Int = 5422
var message: String

var hasPostOffice: Bool = true

if population < 10000 {

message = "\ (population) is a small town!"
} else {

message = "\(population) is pretty big!"
}
print(message)

if 'hasPostOffice {
print("Where do we buy stamps?")

}

X HHHE T — 1 fEhasPost0fficef e ht, HIAEA/R (Boolean, Bool ). fii/RISHIM)
R e —nY . EER, EAEIR, fi/R2fhasPostOfficeid s¢4H F A MR, X HE N E,
Wt A e R

|29 412 H4F (logical operator ), FRN “#HAE”, EheliXhasPostoffice2m M. IR
AT LA R SO — AR AR R, RAE N E

FHEAS et hasPos tOf fice B W H, RIFHEHET N 1 hasPostoffice Wi, ik
FERNJNTE WP L SR EE, B AR TR, dntfhasPostOffice B, RukHIE L ME HL LIRS,
REEMBIN, UK.

B # AT MR R (P hasPostOf ficedI ik A EL ), FrLi4cfhasPostOffice fi, it
UL, hasPostOffice MBRMIIEILEA &AL, Frllprint () REGKIEA LR .

F3-25 Y T Swiftfl B HRs AT

£32 BREEH
&& A M H YA EM SRR (LSRR
[ P PR — B R PR B IR R )
! R EAHE, BAEhE

3.2 =HIZEfF

Z RiEH 4 (ternary operator ) fRif/elsefRf%, (HZIEEHE R a 2 b @ co FEDUEH,
—HBAMA X A% “Wfa i, IBaMb; Sfc.”
B = Hiz B s Hif/elsekadrl B TARAS, AR B3-3 01 .

RELER3-3 = iz




33 HEHIf 17

message = population < 10000 ? "\(population) is a small town!" :
"\ (population) is pretty big!"

—“HIBRA RSB Ik . A SR U, AR U PO . AT —Fprhsr
B, XEHOHZEEARLLHE, fnessageETFE—1a ? b : cHEXRNIEL, —Hiz®E
FHRIE AT RS, HRMRREIETT, AN ZSHIf/else.

FAPUE Command-Z RIS RIA AU Mcsh, 8= Hiz BT, KR 1f/elseifin), WASHE
H3AFR

RAL;EHE3-4 RKEif/else

if population < 10000 {

message = "\(population) is a small town!"
} else {

message = "\(population) is pretty big!"
}

3.3 WmMERIif

XFRF R REMER g5, v IR E L fiE4] il — 1 if/elselE A G1E S — 1 if/else
BAIAESE S BLAZ . SEREAIT, IATEIR A if/elseifi]ielsetihirE—if/elseilt
), AnACHE Y H3-5 TR

REGFE3-5  HERIHER

import Cocoa

var population: Int = 5422
var message: String
var hasPostOffice: Bool = true

if population < 10000 {
message = "\(population) is a small town!"
} else {
if population >= 10000 && population < 50000 {
message = "\(population) is a medium town!"
} else {
message = "\(population) is pretty big!"
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print(message)

if 'hasPostOffice {
print("Where do we buy stamps?")

}

IRERNLT S HE T G BT >=FZ HHa BTSSRk A N EARFE10 000~50 000 X [H]
Wo BREMIRIEEF N DA TEEXA X, PrPABRZ AT —FF, message#lf B <5422 is a small
town!”,

ESn vyl | NTR B S F s i <1

R ELT/elsefRF L, IRSAELPR T/ETHE], ACEESXAE ., MNTFREZHRE
BEARRS R, A e IR fERET S 1S MELLEEE . — P2, B 2R A 2 3k
WAEFLE T,

H—Le ] LUkt i Eiha) . FIIRAI IR =M (refactor ) WA HCHS, i A9 0, &
P B SRR ARRY , iz LIS R B I s . S SRR T e & 819 s sl . B o
o LR EIE,

34 else if

else ifZRfHERITTLIERIEZAFAHE R HER ., EREIEIRI & ZREL, FFAREIRA 7
TNAERPATED, R LT Z else ifHREER, At HA—F &S5 21T .

N TR D), BT/ elsed @B R AR M — A ISZ 5332, FRHIBI 2 5 R
HEERUL, ANACRS I BR3-6 T 7 o
KA3;583-6 flifflelse if

import Cocoa

var population: Int = 5422

var message: String

var hasPostOffice: Bool = true

if population < 10000 {

message = "\ (population) is a small town!"
} else if population >= 10000 && population < 50000 {
message = "\(population) is a medium town!"

} else {

message = "\ (population) is pretty big!"
}

print(message)
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if lhasPostOffice {
print("Where do we buy stamps?")

}
XH AT —1else ifir¥%, A AFEMELLBRZA . XBACH B i &
if/elseF ks, MRREMABCHT KEMNLf/elseiin], A WmidsddH A b—FHLEk
SCEE, e sE SR switch, HUEDIRE, _

3.5 FHiAPtKLS

S FN TR A IS F R i — e lse ififa], FREM B A DMBRSIER K, Aok
B— A ANOHME, MR Emessage B,



BORITTAHUE S REERL , QORI L EZ AR . BUTRIC R =, HIb—5)
T2, IR B2/ S, B A PIRISEAR SR . BEORITE AL

41 EEH

HTTFR AT R, (R BAT R — 0 o BB BT /INIUS R INEGER 3 8, it
TEEEAN L BEUR ORI R TR, R — AR s R THEALET A R ECRRTE Sl Ak
B —A D, IBSER TR AL A EES R 5 P8 188 KNI NAE, BT DL JE TR 3R A (1) 3
B—e A s/ MEFRKIE

AT LIS B B IME AR KAE,, Aad il i SwiftoR A5 R RE LI, 21— iplayground
fir 44 A Numbers, #ACASH BL4- 1T 7R GRS

KEBFR4-1  IntiE R AR/ ME

import Cocoa
var str = "Hello, playground"

print("The maximum Int value is \(Int.max).")
print("The minimum Int value is \(Int.min).")

TREAERERI BB BN -

The maximum Int value is 9223372036854775807.
The minimum Int value is -9223372036854775808.

R 2IX A e/ N K I Int (B 7 TR 1 5 10 5 — ] B T U A 4 85, 1
Mgk E—AN0mk 1, B AN SRR 2RI R . BT B, R BT
it 7 1BYAL, K HF B A 2 B RN BRI W] o 2515, 38 FN-94 181 A7 145 3 £ — ik il 2 an &l
4-1F7Ro [T, DRI R MATEZERU) o A 455 (signed ) BRI XML T DL 3Rm IE4L
NI AR, RE SR B 77 5550



21 + 22 + 25 =2+ 4+ 32 =38

27 20 25 7% 3 2 51 50

=21+25 27 = 2 % 32 = 128 = =04
27 26 25 o4 3 52 ,1 50
El4-1 %

FEmacOSH, Int/264( %, Rl e REFR R 2 FImTREAIME ., R — FE4- 1 A9 %UE 64
PEASESDE, AR At (FZeill ) Fom B2 PR Je—2=-9 223 372 036 854 775 808, 1E4f
JEARTEplayground P A FIAI Int . minffE. ANAARIE20, 2", . 294N, AR 275519 223 372 036
854 775807, IFE4f/ZInt.maxMIME.

TEIOSHY, IntHE Z4—1u, SEH M iPhone 5S. iPad Airfil77Retina/5tfYiPad miniFF455] A 64
NS, TR AR A IR 320 40 . WSRIRTEL T A B N, atie “LLedi 2kl AR,
Intil 6401, macOS—Ff . 75—, WSRARIELI320 2844 Hix, HllliPhone 551#iPad 2,
B AINtHE3207 B EL, iidn SR P RE R G M Int K

R T R RS A BE , T LA Swiftfd i 20 BE R A | AN nt 322 Swifthd32
NATFSER . HInt32K B B 320 88t/ N KRAE, WA I 54-2 017 .

RAEBFEEB4-2  Int320 5 K/ IMA

print("The maximum Int value is \(Int.max).")
print("The minimum Int value is \(Int.min).")
print("The maximum value for a 32-bit integer is \(Int32.max).")
print("The minimum value for a 32-bit integer is \(Int32.min).")

XFF807 . 160 F6AN A FF 547, AN A Int8, Intle., Int64. o LlE A R
RIS K B A Y L D SRS s Sk b Uy L ) sl e ZER A AL sc e
ST (Eb Gnad A BB R R B ) XEERAUR K, R B Swiftdm B WA S AE AR o1
THInt,

FIHATA AL, FA T WA BB AR R A7 09, WUE U E TR RER /R IEEU L BEFn T 41
Swiftth A AT 53R, FRFR R TAET OIS BAM 53R (Int, Int1655 ) ARA XL
TCAT5 8 A (UInt, UInt1655 ). A5 RECRIICAT 5 B8 X e T il 2 e m r (%)
T8O UL ) FRA2AIR R RIEROA S Tk, FRATTRBE RS B4-3 R LA

REGERA-3  TOAT 5 BEA RN R/ ME

print("The maximum Int value is \(Int.max).")
print("The minimum Int value is \(Int.min).")
print("The maximum value for a 32-bit integer is \(Int32.max).")
print("The minimum value for a 32-bit integer is \(Int32.min).")
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print("The maximum UInt value is \(UInt.max).")
print("The minimum UInt value is \(UInt.min).")
print(“The maximum value for a 32-bit unsigned integer is \(UInt32.max).")
print("The minimum value for a 32-bit unsigned integer is \(UInt32.min).")

AR Int—FE, UIntfEmacOSH Z64 BE%L, MAFIOSH M T HARME:, ATREZ 320
T RESE6407 o FTA JCAF 53R (1) fe/ MEAR 0, TINDLAY JCAT S M e KB 22 1. Feinidd, 64
PR S BR A  KAEFE2% 1, 2518 446 744 073 709 551 615,

BIRF SR RICAF 5 3 A S/ ME R AR Z A1 XN R« UInt64 1) AR 2 Int64 1) i
KAES T/ IMELHEZ T . TS RA 5 BRI JE AT 55 m, 3 2T RERME, (HREARS
AT B — T REAE R 4 B .

AR R ORAR A SR M X TCAF S35 =R, ER iR A BN AT RE R 1 8. ANad Swift
B JRUAS T [ 76 A R g e (G4 ) T Int, BRAEF LSS IR K AT 5
B BN AR A Inti MR G mEHE ML, T LIRSS PR A .

4.2 GUEEIA
S AU IntHG ST, RS T T AR IR IR 244
REBESA4 AR Int

print("The maximum value for a 32-bit unsigned integer is \(UInt32.max).")
print("The minimum value for a 32-bit unsigned integer is \(UInt32.min).")

let numberOfPages: Int = 10 // BX A AR
let numberOfChapters = 3 // ERINtEAR, RERBFZHE L

HiFan SRR R B BUE R Int, ARt T LU & 2R B G A e B 7 11 512
B, AARASIE H4-5 PR o
RE3ER4A-5 g A AR

let numberOfPages: Int = 10 // X F XA

let numberOfChapters = 3 // FERINtAA, RERHFEME ARG

let numberOfPeople: UInt = 40
let volumeAdjustment: Int32 = -1000

TR — R A S 258 4 kR Feanii, Wi sk Al g uIntal & R T 12710
{HEIEInt8 2 E4kE? S AL R4-RIKIAE .

RAGFR4-6 JHARLREIE LR

let numberOfPeople: UInt = 40
let volumeAdjustment: Int32 = -1000
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/] BTFTHXRERMT!
let firstBadValue: UInt = -1
let secondBadValue: Int8 = 200

PRIV 1% 22 playground Y ZE N B 21 (A &AL 5- 5 IS 1T LU 2455 B (anE 4-287
7N Do
19 // Trouble ahead!

020 let firstBadvValue: UInt = -1 © Negative integer '-1' overflows when stored into unsigned type 'Ulnt'
©® 21 let secondBadValue: Int8 = 200 © Integer literal '200' overflows when stored into 'Int8'

P4-2 R AR

Iifendk . R AR MEE RS UInt M Int 8 A H P ss B T “TEfRAEs]------
PEFGE T EEE, S saf BB E ARTE E ZERIET, M TR A AR VE R
JLH . Int8A] LIFAEM—128F ] 127F4E, 20048 H T iXANEl, FrllilE 20047 A Int84: S5
HEH o

WA PR AAD, A s PR4-7RT R

RADFERLA-7  MERFERAE

4.3 EEIRER

Swift VA AN TR AN (+), Bl (=), 3 (%), B (/) $VERr T BB A B nz A,
SRFTEN— 23R EEH, AfRAS S BA4-8 IR .
RADEH4-8 A BEEREN

let numberOfPeople: UInt = 40
let volumeAdjustment: Int32 = -1000

print(10 + 20)
print(30 - 5)
print(5 * 6)

Ui itd M 2Aa B SE 8 (precedence ) Fll%E &1+ (associativity ) 7N, —FE X T H
NRIZK P BN EAVEFFRIBEINF o ACHSTE H4-92— i+

RIL;FHA-9 FAEFFIBINF

print(10 + 20)
print(30 - 5)
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print(5 * 6)

print(10 + 2 * 5) // 20, B% 2 * 5444
print(30 - 5 - 5) // 20, %30 - 5%+H

PRAT LIRS GRS S PEEE N, A FA e S T i, RS SRR =
ARFRIE, UM S BE R B, WAL 4-1071

REGF 410 AT RIRHIA

print(10 + 2 * 5) // 20, BA 2 * 5444
print(30 - 5 - 5) // 20, B#430 - 54+H
print((10 + 2) * 5) // 60, Bk (10 + 2)4&+H
print(30 - (5 - 5)) // 30, BA(5 - 5)&#H

4.3.1 BBHRRZE

FikX11 /7 3WMERZ /D7 RTRE (AFRH ) TARAE3.666 666 666 67, ANidif 2SR
EA- 1R E

REDFRA-11 BRBRERISTR AT REH SR

print((10 + 2) * 5) // 60, B4 (10 + 2) A5
print(30 - (5 - 5)) // 30, BA4(5 - 5)4#+tH

print(11 / 3) // 4r¥r3

PSR AR 25 SR G I8, 3.666 666 666 67 ZR%, It LASwift /NS - b v
T30 WEARGHRETEL, tan-11 / 3, /NGRS SR, 258023, I, BRI
BIEMORA

A BHEBREC A T, BRERERT (% ) WU EIAREUHRY, SR H4-1287R . (AR
AR T BLE L) MM R RE =, IBAZ/ NG T« BUREMERFAS KR —HE, FITEGUEEL
SR AT RE S I TR B )

REDEFE4-12 2%k

print(11 / 3) // 4r¢p3
print(11 % 3) // 4r¢p2
print(-11 % 3) // 4r¢-2

4.3.2 RIBBRIEF

FURT A LT WL AR AT AR 221 1] — S L. AN X LB AT A IR A A AR o 2
FARH DL —FP RV R4 — RO b sl 2k — R, T DU +=8k-=, A 2k A (e 5
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Ve G, o Rk AR B4 E .
RAGEBA-13 kel M A

print(11 % 3) // 4r¢p2
print(-11 % 3) // 4r¢p-2

var x = 10

x +=10 // F¥RAF: x = x + 10

print("x has had 10 added to it and is now \(x)")
x-=5// FAF: x=x-5

print("x has had 5 subtracted from it and is now \(x)")

T HARR AT ARZE., WA S EFRELE SO REERAER . *=. /=M%=, &1
B B A R R AT AL R

433 HHRIER
PRI RS A 14rh Zi R 207 (LERUAMRID IR A4 2 2 B SRR T 48 )
REDEH4-14  zf0MH

let y: Int8 = 120
let z =y + 10

WFARIN N ZBIEIE 130, ARIRAIEME—— DX ARBIN . (ERH AU S 72 A 3 X codedft
o i ESUS AR TEAER (NE4-307R ).

LEL y: 1lilLOo = 149
45 letz=y + 10 © Execution was interrupted, reason: EXC_BAD_INSTRUCTION (code=EXC_I386_INVOP, subcode=0x0).

Kl4-3  FEInt8_EMUnEEm AT T

“PATHW B AamR? IR R R4 T A

(1) y2Int82H, Prligwidanily + 10tAZi2IntS8;

(2) G EAn R HE R 2 Int8;

(3) playgroundiz47J5, SwiftZyhilo, 75%130;

(4) RIS IRAF A 22T, Swifthi e &I 130%F F Int8AK i AR

{HZInt8 HAEMRAE M —128F 12701, 130K K T ! Hitkplaygroundfit %z T Famt, R 1Lz
1To BATVSAEFE20ZEEAMANAMEDE . BT, HEHE A2 S B30 a7 IS 1R ia 47 04 AR
BET T, XFREA T E N EARK A

Swiftdfiis th #AF 45 (overflow operator ), B TTEIERK (BN ) BFAGFT AN T35 38 15
1EFF, Sgat MRk bEbE . SEhriatt— MU E B X R 2B IR R e,
Z AT 4-15, FHEREEA RS TR A ik
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KADER4-15 TG AR

let y: Int8 = 120

let z =y +10

let z =y &+ 10
print("120 &+ 10 is \(z)")

%1120 + 1036473 IRV E I A A Int 84, A2 —126, XK THHA A 45 Feng 2

ATREAN . (AR ) BH X NS5 R 5, R GA YN, oAy R Int8ISAIfY),
JrA— EGE RN 278EANREFAE LN T o M Z R A21530128, mi2drl#] 7-128, K120+ 8=
-128, 120+9=-127, 120+ 10=-126,

VT SR TEALAT s HE RUAS R BRAEA - & - RS o TR IR FRAEART A s s AR AR G BR A , (U2 e 7
WOEARIH A2 F s, (HEATAES T (underflow ), I, — ME H-120/Int8y 210431k
ZERIUN, TTEAInt8FR ., &2k Fiidrml 2] E%L, 550126,

HORERVERY LW T ¥ T BB AR 2 ME LGB A 1Y ™ S bug AR VAR . Swifti BT B R & a5 —,
SRR SRR RS 5 40, Swifoer T80 BRIl & B B A T R ] B2 R
Kz —t, PR IA R 25505 7 BT RSl BRSwifthh) i th BV ERF—FE . Swiftiy¥72%
Sl & BB (B2 SBORF 15 ) ORI 2l B . A B GE B T Il A — 2 Bl
R R, BT T B E T LS X SRR R

4.4 FHIREEEIAR

FURT BT WL B AT AR A ISR E 2 — R (ELZ [ BEA T4 . ARSI UETE - 1614
AR A R A R (8 AR

REDFER4-16  PIDAREZERA (AR

let a: Intlé = 200
let b: Int8 = 50
let c =a+ b // ekl

X HE S MRS R . afIb RBEATIN, PN ENTZRAIRE . ALl 5 S 7o e B )
AT R, (BJESwiftR Sy, AR5 H O F sl > DLt

TEXAEFrh, B alakb R Int8, B4R Int16, At Fss |, HAg—Manisl,
WAASIE BR4-17 7R . (A A7 H—F E—51)

RAGFEA-1T SRSk n] LIERAE

let a: Intle = 200

let b: Int8 = 50

let c=a+ b // i)
let ¢ = a + Intl6(b)
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45 FEE 27

PRAEFRATT T LA 3 — PR AR T A8 Swift A K407 B (et 3 501 37 S 0 o7 12 W 0 )
Int, BIRARLE HA ERA A R A (HnsEy ey %), Swifthh 7 1 oY BRI R
FInt, A [FEIEEECSALZ A AR A i T B R A BB E R o ZE B ARAS REh — B Int
AT AR RIS DA T 2, RELEAR A b Xt 48 5 foff T2 T

Swift X Bl FH AR BT 5 1 55— MR B ER (BF D) RPe e fEA R 2 B R A2
T N B A TR L e . XN BOR IR T IR 1 FER et S TXEAREZE
BRI EUSECFZE, CHREE S SFAORRIZEA, (BRI EE IS EIAE R, Wl R UirE
S R b Fm R AE B AR R B s B Swit IS S BT, (B RES B
BT A 2554 . i — s AR RE LR TR 25 5 B O F 440

45 25

T FRA/NEOS R (Fean3.2), TFEEIE S 4L (floating-point number ), JET7F 1L,
AHPFRERIEE D B0, RS BHET AN R LR S (mantissa ) F1454 (exponent ) fIEK
R, BT REACEDE . i, 123.450] LII1.2345 x 10209IE a1 12.345 x 10" IE X 1E6E
(RN b m i R ) R, RSB0 B AR . AREZE0H: LT S EIE
SRR BN — AT, IR RE AR (RIS STRINA. )

Swifth PIRNEEAS (77 ;S8R . 32057 7 S B Float FI644 I i 5iDouble., Float#ilDouble
(A B 22 S ANVGAE RO R i He i/ ME RN KA, 2R HAS B2 . Double NS £ L Float
B, XM T A RS B A (U

TESwiftrr, PF B BIAHERT SR EDouble, WS REII AR —FE, URULTT L)L S HD
7 HFloatfiDouble, HIfCHGIH BA4-18F /5 .

RADER4-18  FHULTE AR

let d1 = 1.1 // K& XDoublessj
let d2: Double = 1.1
let fl: Float = 100.3

FITA BBV EAT X T SRR E (B T BUATERAERY HBEF T4, AfRAsyE #Rd-19F1% .
RADFEA-19 V7S BERIERT

let d1 = 1.1 // K XDoublej 8
let d2: Double = 1.1
let fl: Float = 100.3

print(10.0 + 11.4)
print(11.0 / 3.0)

PRI ZVCATHEF A BOR SO FE 22 B i 3 SO A AR T Y o 28011, i iEAS2R
3EM==1RIEAIE, EFIBPIAER S, RATBESTUNTE iR HI==2k LegL, anfles
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4200171 o

KAGERA-20 LA TR AL

print(10.0 + 11.4)
print(11.0 / 3.0)

if d1 == d2 {
print("dl and d2 are the same!")
}
dIFId2#ERIERfL 11T, BRECAIE—VIER o AELAdLNO.1, RSP RET1.2, BT

PIFEZE SRR 2004, aRAD S H4-21FTR .
REDEH4-21 B AERALE R

if dl == d2 {
print("dl and d2 are the same!")

}

print("dl + 0.1 is \(dl + 0.1)")
if d1 + 0.1 == 1.2 {

print("dl + 0.1 is equal to 1.2")
}

XAGERATRETEIRARIZ — 5 IEE—print () RERY S N IZAER Fld1 + 0. 1945
1.2, (HEfELfEA P Mprint () REGINEA BT, MTPA7 MEEI2AET1.27 4700, A EHESE
T, AIMEAET,

IEFRATZ Arvie, REH (A351.2) JoE MRS BRER RN . RIS — AR 1%
W20 RUME, SURA1.UM0. UG, 455 32Fr 2241 F1.200 000 000 000 000 1HY{E, TR A
L 2JETAE B ZE I T 1.199 999 999 999 999 9. JRAFTEFT BN Y I Swift o H WG 2 #5 4x A
1.2, HREMEEAR EUCENTFARMESE, el fiEa)hiprint () sREBEEA AT,

TERBOE 54 NS TARBRER . XA 7 URTRA T S8 LS R Bk
L, AKIEANEE VR SEI R AR LR B U ( BB T4 ), A — 285 i T2 mT USGX
X,

4.6 FiBEEES]

ORI, ERAERMOX AT . -1 AT S BB R R 2207
GRS TR R, (R E RO — SO AT SRR, HER



switchiEf]

TEEE3 e, FRMIWAR T —FhactbiEn) . if/else, fEF g iRE], if/elseXf AN IE—
DNEIRIGFRRA KR . A E R E B switchiff) T, Sif/elseffdl, switchiEHiE
TFU L 5. RSB ISwifthswitchiBAgEik | TE S IEW R IE . AR,

51 {+t4=2 switch

if/elselfi M MR FA IOCTER AR MR N BRI AIS . 5202, switchifif) it
BRI, IS — 551903 (case ) HEATILAC; WPRAEVERC L, switchflies AT iR
fRf%. T HiEswitchEAE D,

switch aValue {
case someValueToCompare:
/] — ooty B HAE

case anotherValueToCompare:
/] — ooty B HRAE

default:

X VYRR & . AR i

E LI, switch RFIPIAS G300 T e, (HR TR &R B AT 52, Wtikavaluelt
Bl TAEE— NS5 a3, I8 SIS ST T .

FEdefaultsr S, 25 i i E B AT VT L B4 o] 43 32 B 3t 2 A TS 53 32 6
default/3 IR, AiEX T switchifing, Har A RAME AR ATA MR 733 o BT
P default/r 30l 5 @, XA T 2 iz i R i A MEER R — AR 32 T

PRATRECSERN 1, A TREHATILER, B0 S ZEBIRR LA LA 2R A —F . i) i
Ui, aValuefJZSAIL70 5 someValueToComparefilanotherValueToCompareft)ZSil—kf

KBRS JE/R T switchif A 3EAiE L, (HRARFGEEHN . FHL E, X switchifh)
SOl EGIEEE R . A AWE? AnSRAREEENE, W LR & A playground B —F . 4iaValueflIir
HHo S PAE, VRSB BB SARA #5512 “‘case’ label in a ‘switch’ should have at least one
executable statement. ( switchigm]Hfcasefrss ~ £/DEH — ol HdTHIE ], )’



e

30 % 5% switchi&4)

[ AR R0 SCER 2D BT — A7 T SRAT GRS, X switchiff iy HiY . B4 sk
— DRI T3 FEARGI, 3P AR, ERICIEAT, FrIX S switch
TR T R EOR

52 FriafEH switch

B —144 JSwitchf¥playground, F-45#4fswitchfURSHESE, QfRASE BRS- 1R .
RABFLS-1 HIKfE ] switch

import Cocoa

var-str ="Hello, playground"

var statusCode: Int = 404

var errorString: String
switch statusCode {

case 400:

errorString = "Bad request"
case 401:

errorString = "Unauthorized"
case 403:

errorString = "Forbidden"
case 404:

errorString = "Not found"
default:

errorString = "None"
}

T VR E e R B RSt ring X, LAY switchif A —ANHTTRRZS A ER pU 4~ 43
AT HeE . 40453 3 S statusCodelLiid, fifllerrorString#ik{E }"Not found", FEf]
REFRATAE ] (AIES-1R ). iR E MU statusCode R A HALSE R, B o2 X E 71404,

'R ) Ready | Today at 9:16 AM = o <0 a 0O
o S Switch
77+ Playground - noun: a place where people can play

3 import Cocoa

‘

5 var statusCode: Int = 404 404

6 var errorString: String

7 switch statusCode {

8 case 408:
errorString = "Bad request”

ing = "Unauthorized"

ing = "Forbidden"

case 404:

errorString = "Not found" “Not found"

default:
rrrrr String = "None"

FE5-1  DCFECAS TR AT B AR A
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R RAE ] switchifi a) A jl— A B U E R IA , T DAS IR s s -2 ek 0Rs
REDBEH5-2 switch/r L] LI LMY

import Cocoa

var statusCode: Int = 404

var errorString: String = "The request failed:"
switch statusCode {
case—400+
errorString = "Bad request"
case—401+
errorString = "Unauthorized"
case—403+
errorString = "Forbidden"
case—404+
errorString = "Not found"
default:
errorString = "None"
case 400, 401, 403, 404:
errorString = "There was something wrong with the request."
fallthrough
default:
errorString += " Please review the request and try again."
}

BAE, — 3w TR B RRER (HEESRRIT T ). nffstatusCodelThL T X457
TR —ME, XA "There was something wrong with the request."mt2:#its
errorString,

RS FIRTRIN T 44 M fallthroughfyk A 44445 4] ( control transfer statement ), IRZS
R B RE LR B MO EE I P AR P T X B ] RS AN — B AL R 3] o —
Y, Hers i X FIEA I N AL S UFR o) — P il i RS ) T

fEXH, fallthrough®iiffswitchifi g N—73 32 AR “I” (fall through ) 2| F—1~41
o WMRFEAICE A5 R EA fallthroughtE dilFE#1E4], B2 fetdT H e RS, FHE
FERIACEAL B T BB W33 o BIERE /3 T A SRS, Toi B R IE 7R 5 i (B
TUCHL; AR SR B A fallthroughtEA), B SEEHAULS L F—10 3%, Pt
FHE, fallthroughiB ] RELEVRAN TR ZEHEA T VL EL g RE S A —A~ o3 S P A T HA U

Afp, T fallthroughiB A IAETE, BARE—A L ICHE LT, [Hiswitchiif)~e
(S IRAT, EadksiibPdefault/r 7, WHEEA fallthroughdCit Y, switchifim) gt aresi—
R ICEC ) G5 b T o ABilfdF fallthrough Pl IS Bt e rrorString, [RIAikEGfif FH A%
(A2 S A O LB (BB T FR AT G A ik 265332

default/3 i ] TR A MREEAERT (+=) K4ierrorString Wi &K ail, x4
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switchifim) i A 45 8 ZElerrorStringi% # 5 "There was something wrong with the
request. Please review the request and try again.", {URARHLAPIRASRDAFEDCTHE 2]
S, AR R errorString#iX B N "Please review the request and try again.",

QR AR INCFE Objective-CZ R HANIE T, VR K ISwift switchif Ay TAE A
JIEATE] . ABLEE S i switchifi) 2y A 355557 3, T 2 AE 7 S AR R B IS I— 1 b reak#x il
Bk Bk switch, SwiftfswitchiG A MIELFAHR . ASRVCHEC E—A5332, IBAX A
PUATIS, SRJ5 switchfE (lisT,

521 [XI[g

BN A T EHN L RAA—MES A EE M switchifa], DIREN A Z MBS %
EH LB switchiffa), switchifajtunl UL valueX. . . valueY kAL sk e 5E A X 8] N Y
S5 EE I, SIS PAs-3E Y, kB FHHR
REYFEES-3  switch/r X IH—AME . Z/MEsE X E{E

import Cocoa

var statusCode: Int = 404
var errorString: String = "The request failed with the error:"

switch statusCode {
case 100, 101:

errorString += " Informational, 1xx."
case 204:
errorString += " Successful but no content, 204."

case 300...307:
errorString += " Redirection, 3xx."

case 400...417:
errorString += " Client error, 4xx."

case 500...505:

errorString += " Server error, 5xx."
default:
errorString = "Unknown. Please review the request and try again."

}
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IR A switchifa) A T R 4] IE & ( range matching ) 1. . . WHTTPIRZASAS G T A X 7],
WREL, 300...3072417 7300, 30710 K Hilal A B8y X 4]

A A BAHTTPR S B4 3 (A ), W28 i FE S4B AR 2SS 6 43
X)), DB ETRIE SRR A 150 3 —FE o BT i 43 3B R T
PIE—switchiB el A8 .

XA switchif A iyas fiterrorString@iX & 5" The request failed with the error:
Client error, 4xx.", FXIAZSstatusCode KA B HHILE R, (HRARLLAE T2 i %
AR El404,

52.2 {EYFE

R TCIEFE P RE A R AR AAS, #RTT ZHL S BR RS it errorString, HB4 1T LA
Swifti 18482 ( value binding ) FFPEFEHT T swit chifi Ay LAl )X — 5.

(B0 52 BEAE SRR 2 S PR AR EEC OB 90 2. (bind ) BIARHIAGH ol A8 it B XN el
A HRETE o S P, G T 5 -4 P .

REDFRS-4  [EHEIE

switch statusCode {
case 100, 101:
errorString—+=—"TInformational,—lxx-"

errorString += " Informational, \(statusCode)."
case 204:
errorString += " Successful but no content, 204."

case 300...307:
X - " Redi ti T

errorString += " Redirection, \(statusCode)."

case 400...417:

errorString += " Client error, \(statusCode)."

case 500...505:
EFFEFStF!‘Hg b= " SEF”EF EFFEF, S;HEIH

errorString += " Server error, \(statusCode)."

default:
s| . = "y I Pl . ” t qu tlﬂ_[ aEla!.H n

case let unknownCode:
errorString = "\ (unknownCode) is not a known error code."

}
T 545 ® 4185k statusCodef A3 32 MerrorString,
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fFE— e — 1. YstatusCodel® A VL L AL (T —A 0 s2hf, FRATEIE T —
Ml S unknownCode, Y HESE FystatusCodefffl . 26l F, R statusCodel{EHZ%ET
200, A4 switch2xftlerrorStringi% 4"200 is not a known error code.". [AFunknownCode
SATATEAT VEBC_ L FT T 3 S I EE R, P DA TR 2 B U BN 3 T

HEX B T H R, FrllunknownCode B & e 1Y o QAR PE A FE L) A 75 22Xt unknownCode
e b3, AT D - varfi AN & let ki B, 286 UE, X 2807 DAFE S Ja — A4 SR & el
unknownCodef#{H .

AR TIESRE TED:, (RS 2VE- . bR defaultsr SOl BEAS 2 [RIAE RO 45 3L
G — N B i i defau Lty 52, WA BAS-5 R

;5855 Hllldefaultsr=%

switch statusCode {
case 100, 101:

errorString += " Informational, \(statusCode)."
case 204:
errorString += " Successful but no content, 204."

case 300...307:
errorString += " Redirection, \(statusCode)."

case 400...417:
errorString += " Client error, \(statusCode)."

case 500...505:
errorString += " Server error, \(statusCode)."
case—let unknownCode:

default:
errorString = "\(statusCode) is not a known error code."

}
FRA I RS- R e — Ao S A T — AV, JLESR RS . X B s —
A3 3 AR S VE B AT VL L b switchif Al T 20 SCAOME, it switchifi g siph s 1.
b f e — A~ S, switchiB A A BT T XEWERN T ZE Hswitchifin]
Bin—/default4y 3,

5.2.3 where ¥4

AR ERREE T, (HREA LR, Bes, RASM200 A REEIR—200F /R BT
I, switchifim)iif AN EPCRL X577,
G XA, "] LUE Hwhe re T4 KA {5 unknownCode A2 U R i T i) 2xx . wherefigil:
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PRETAMG A — e 45, A R X S 555 A S VE B AN 43 SO R (o X MR T DA e switch
H g — BB TE A 0, AR IE S-6 TR
REDEEBS5-6 FHwherefEifivk &4

import Cocoa

var-statusCode: - Int =404

var statusCode: Int = 204

var errorString: String = "The request failed with the error:"

switch statusCode {
case 100, 101:

errorString += " Informational, \(statusCode)."
case 204:
errorString += " Successful but no content, 204."

case 300...307:
errorString += " Redirection, \(statusCode)."

case 400...417:
errorString += " Client error, \(statusCode)."

case 500...505:
errorString += " Server error, \(statusCode)."

case let unknownCode where (unknownCode >= 200 && unknownCode < 300)
|| unknownCode > 505:

errorString = "\ (unknownCode) is not a known error code."
default:

EFFEFStF!‘Hg = 1\ (StatHSCEEIE) !'5 HEt a IH’IE”H error EEEIE-"

errorString = "Unexpected error encountered."

}

BAEunknownCode 3 SCHEAE T — M IRASIHIE I, X M A 28 5 o A 7EX BLIA [Rl R,
HAE A FHdefault/r T,

HEAHSwifth fallthrough®EtE, switchifm)gh o AR 3 — A TCEL 53 3OF AT SRR
a5 BRI T, 2statusCode®ET 2040, switch2CEISE A~ I ¥rerrorStringik &
AR RE . FrLh, B§i20440 FwhereFal4g @ B X EIA, switchiB At ASHATARA 4],

Bk statusCodefJ{HHK 2 where T, FFHIARAT IS,

5.2.4 JTeAFNESITRED

H T statusCodefllerrorString/a, XL EHHERRBRA R T REWEZEAM
X, (B HETEAAREE AT AR B, el (tuple) I PAUFRA G XS,

U ETT A FH U B BN S 2 MER A BRE S . NRBEHH G NS S
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{H. HAERERE—TICRIA IR,

BIEE—N ULk 4H 4 statusCodeFlerrorString, HUIfCHSEE5-TRT 7
KE3;FER5-7  AlETdl

import Cocoa

var statusCode: Int = 204

var statusCode: Int = 418

var errorString: String = "The request failed with the error:"

switch statusCode {
case 100, 101:

errorString += " Informational, \(statusCode)."
case 204:
errorString += " Successful but no content, 204."

case 300...307:
errorString += " Redirection, \(statusCode)."

case 400...417:
errorString += " Client error, \(statusCode)."

case 500...505:
errorString += " Server error, \(statusCode)."

case let unknownCode where (unknownCode >= 200 && unknownCode < 300)
|| unknownCode > 505:

errorString = "\ (unknownCode) is not a known error code."
default:
errorString = "Unexpected error encountered."

}

let error = (statusCode, errorString)

FistatusCodeflerrorStringilidt—xF BIHE-S il LIGIE#cd, 45 RS erroria,

JCHBICE ] LUHR G5 AR AT BEE AR R R E 1 45 SRt v s el e & . 0
.1, XEICENZRT] . M AT BL5-8F /s AR v AT R T4 NTEB R RN IC &

KAEiEE5-8 Vil THITR

let error = (statusCode, errorString)
error.0
error.1l

PREFE FB T8 /MR B rerror.0 (DLl —1ITEK ) Ferror.1 (JTAME A~
%) /il E418F1"Unexpected error encountered.",

Swift T T LIMRF 440K . Jedl 4 LR R n] 32, Ziilfferror.0fllerror.1
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RFE 2 A LR, AT ICERREE A EEEE T, Werror.codefilerror.error,
T PTE R BT 25 B4, WRASIE RS9 R .

REYFES9 S EES

let-error={statusCode,—errorString)

error.0

error-1

let error = (code: statusCode, error: errorString)
error.code

error.error

PRAE AT LI 5 e R4 Ui R4 CE T statusCodef 44 F & code, errorString
4 FIeerror, B TEE MR 2 R ERNIA—FEI E R .

T switchif ) o =2 Hrfef T IX (R RSt 2 A0 AL ( pattern matching ) [ —/Mi . X FHIE
FAAEEC VL B FR A X TRIPE AL (interval matching ), A4 2 B2 VC fic — ™ X [H] A1 45 E1E .
U E R AR .

BT, MEH DN HEE B ZAWebilisK o BERARSS #7100 LR B, FRATT S PR AT
HTTPIRAESW, SR)5, IREE RS ATERKBOF RS E404 (CBRE “THROEIEAEE" 105
iR); WA, BEEWER, fEswitchiB4a) s i FHocAH stREVC Bl AR H Hrik st

Z AR A S- 1008 A RSk B s I X Te 2 iEA T T RE

RAEYFES5-10  HooH MR

let error = (code: statusCode, error: errorString)
error.code
error.error

let firstErrorCode = 404
let secondErrorCode = 200
let errorCodes = (firstErrorCode, secondErrorCode)

switch errorCodes {
case (404, 404):

print("No items found.")
case (404, _):

print("First item not found.")
case (_, 404):

print(“Second item not found.")
default:

print("All items found.")
}

B SCTIN T LA . firstErrorCodefiilsecondErrorCodeE i/ [H Webiii
SREGHTTPIR S, errorCodes &4l & ik Bk AR T4 .
B switchiB Ay DUEL LA SR FI WX S6itoR il e =4 TAHHARERN40440 4 0 58 e
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I = AL NRIZ () EREVCEATMME A B ECART, SAEREMX A7 308 i T AR 1
SREGEEAD . Y PR B AR 4045 K, A2 ITELEE—AN 32 Y — MR 404
RIGES, A SVCECEE A3 ACHEE ZANER LI404R T, ARV =AM fed,
IHARVCELA b, PR G A i R LR ARG 404 K ) o

[H A firstErrorCodeffi S 2RAAL404, Frllisf 45 R MEA 2 /R "First item not found. ",

5.3 switch 5§ if/else

switchifif] EZH T R —MEMEZ B AEVCEL 5> 3 o 1F/elsetd ) WX R 2 AN 5%
PFEA M, switchibftfit—RFERAREE, AT PE RN A9 —2ekB i, ] RATERVCECIX (1] |
P AH B A H AR DL DR oAl A s

A EHE—AMMERT R SR 2 70 UL, (H2R HOCOHh—Fig bl . X RS A H
switchifif], 280 F, BMEARTERE — A IntSSH AYAF IR F 2ok SR E F IR BER AT« 18~35
% (WHFRN “TE AFE”, cool demographic ). RAIBEWAFE — > HA—"14r 2 switchifii)iE
AR, AR HS- 11N .

REGFES5-11 BN switch

let age = 25
switch age {
case 18...35:
print("“Cool demographic")
default:
break

}

age e WE 251 . age ] BESE0~100 M AE BB T, (HZAR HOR AN ARp ok DX ] JER 4l
switch&fifragese B F18F1352 (0], WHIE, IBAagestab FIRA T AN A4 X [H]
BT ST — 2540, BN, agel& A 4T HER AR X EH, Al Adefaultsr L 4ULHEL;
B HUE A L b reak & Hil A B RIS il i FE B2 2l swit chdM .

HE, XEWFifdefaultsrs7; switchifijahiiph 2 . ARG X BARES AR ,
B T o X EARTHEMA 4, LU T break, ANFEMH 4 BIRHEARS A R R )

Swiftffit | — Ay S A i . SR3E R IR 1R T if/elseifih) . Swiftth A
if-caselfHPRIRMEE M T switchifi M AR ECRE f1, ARSI s- 1201

RAZFEAS5-12 if-case

let age = 25
switchage{
case-18...35+
. t {"E ] I ElthE")
default:
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break
¥

if case 18...35 = age {
print(“Cool demographic")

}
XFERHZL T, HER KA age /e BIELE XN, AT ELE —MRIFAKLER
default/r3. if-casefiFikBEILIRICTECHEM . age B ab T 18~35AY X [l P
if-casetlh i DIME switchifi/m)— S & 24 AL AL . Hedn, WRARAE B age &5k
FEEF21, T LA AR #S5-13,

RILFES-13 WENELMM)if-case

let age = 25

if case18...35 =age{
print("Cool demographic)
if case 18...35 = age, age >= 21 {
print("In cool demographic and of drinking age")

}

RS AR R DI RE—FR, (FJ2A TEHINARTE, E5 5 mEakiiage Bk
TET21, 7ERE, XEWEIAZ] T 0] LIS ERL

if-casey A —A~ 32 B switchif a3t T OURERG AR, , T LA switchifi/a)dnitis iy
BB BE T X if - case 2l Y o AR M switchifim) HAF —A40 3, i HIFA KL
default/rsZif, siAlLAHif-case, P Mif-casel e B4 Hsm KB ILACLIRERif/else,
BT LAAL ] DL A 38 H i else——(HUJE X A M B R H LS T defaultsr 32, Wi b2 A
if-case .

54 FHiEPkELRS]

A R switchifih), 6l G ATE AN A1 7TERUE, LA Aplaygroundi
HREMIER.

let point = (x: 1, y: 4)

switch point {

case let gl where (point.x > 0) && (point.y > 0):
print("\(ql) is in quadrant 1")

case let g2 where (point.x < 0) && point.y > 0:
print("\(g2) is in quadrant 2")

case let g3 where (point.x < 0) && point.y < 0:
print("\(g3) is in quadrant 3")
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case let g4 where (point.x > 0) && point.y < 0:
print("\(g4) is in quadrant 4")

case (_, 0):
print("\(point) sits on the x-axis")

case (0, ):
print("\(point) sits on the y-axis")

default:
print("Case not covered.")

}

5.5 RIRPRELRS]

FIFHIE S BRp R T LU L f -elsedSIE 219251, thinid, nfLiksE — NER: a) )8
F “FE AFE” (cool demographic ); b) 7EEE IR T 0] LURIE AR ; ) AFI30% . IACHSIE
S-13FIM—A 25 IR A — A NIAEIS 2R B 47 A LB 4R



®m IN

PRI FEE AL SS EH Hl. EReEE PUT— B, v LUEHEEHE & mE, Wl
FETEW R HR A IS LT R ST AR AT Ll e R BT EE AR, D R T
kb o K R .

KREESA G FPEER .

Q forfE

Q whilef§H

WA B E S E B HEWT, o rfEIA X — N SE B (K48 /E TU K 8% 2548 0 Sk A 7
PG AT T o whi VeGP IIIE 5 75 1 2 S b S5 AR E B A T 55 PIFIIE R AR AT AR 14
EAIM for-infEIR RN, ESTERERNXE . TS AN oR i —BAts,

6.1 for-in &L

B — 1~ playground, 744 NLoops. AIHE—MER, WHCESIE FH6-1R
RAZFE6-1 for-infEEF

import Cocoa

var_str = "Hello, playground"
var myFirstInt: Int = 0

for i in 1...5 {
myFirstInt += 1
myFirstInt
print(myFirstInt)
}
B A AR Intiy S fEmy FirstInt, JFRIGRILH0, B, Q1d—"for-infEH,
T HRE FIZAGER AR o
for R FEWE X MEN . #HERY T — %K% (interator) 1, FRFIRIEFA Y]
HIL YK A REIEIMANAEAE R i, et S i R BRIX A 4
TESE— PG, HAERAEER X M AR —AME . AT . . REIEI~SH P IXE], FrLAL
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R —MER 1 58 " UAEER, igie2; DACEIE . JRAT LA AE R ER B TR #R B —
ASBrH R, HAE D DX N R — M

HFES ({3) BAUE SRR RIEFRATT . B —K, myFirstIntaladgint. s
myFirstInt/a, F—f7 B T MERRNAT, KRN TS e R MR R E . 2
JE PR HEATEN RS & o JERFETEX P 24520 T 2, HRLRBIX PSR 5. X MG

AT 6-13%7 o

fEikE A1

Y
T 1~5M -
(e —— iy L=l

A

\ 4

5
EE

LR EA T —ME

Y

AT ARG

Ke-1  7EIX[a] FAgHR
FEPNEIRAEE R, ZEmyFirstIntiX AR a1 745 M Rt fe Ay ik 2091 ik i 4 SR,
nE6-217 .

[ NN Ready | Today at 12:00 PM
B8R | < > | @ Loops

1 //: Playground - noun: a place where people can play

2 import Cocoa

5 var myFirstInt: Int = @
6

7 for i in 1...5 {

8 myFirstInt += 1 (5 times)

9 myFirstInt (5 times)

e
/'/
//’//
//’/
—

LR
FERH 5 timesy

10 print(myFirstInt)
n| ¥

= »

El6-2 Sl
EXNEAESFTH 2 RAA (results view ), ‘B 7Eplayground AR F AR R 78 S A4 DI S 4L,



6.1 for-in #43~ 43

A el I B PR T 1 A Gn] LR R4 /)

TERARIREI R BB LN, IR BT RLERE A L B A

M., playground 2 IFIRIZAKIAYEE3 (UNE6-37 ).

o0 e Ready | Today at 12:11 PM
88 < > @ Loops
77+ Playground — noun: a place where people can play
o
5 import Cocoa
: var myFirstInt: Int = @
7 for i in 1...5 {

8 myFirstInt += 1
9 myFirstInt

print(myFirstInt)

Kl6-3  BEEEEIER I —AME

AT, AR s R A Y

@ <O & O

0

(5 times)
(5 times) ®

(5 times)

PN IR W for- infAFRAISACAS , BT LARETEMEIR A B UCGE U B P sl L. Bd— T

H A AR R B UOA AU RE FP RO (EL, ARG e 2R
KEDEE6-2 STENIRWIE LR (RS &

for i in 1...5 {
myFirstInt += 1
myFirstInt
int(myFi Int)

print("myFristInt equals \(myFirstInt) at iteration \(i)")

}

TGS AT LAZ MR, ST LU R T . K44 R O X — AT

FHlprint () iEA R Z AR SEBL, AT B6-3FT7R

RED;EHE6-3 H UE
£ i in 1 5 ¢
for _ in 1...5 {

myFirstInt += 1
myFirstInt

CmyF I s \(myFirstInt) ; , (i)")

print(myFirstInt)
}

for- infigERAY S B PRI E AR T LUK AR — 8 WL A 2 BRI — Ut A it
ISACAR M. MRS ZAEPEEMAR A T AR A, 85 2 M Rk iasi.
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where

Swiftf) for- infi¥f X ffwhere 74), JMITHSEIRME . FHwhe re /) n] US4y 2 il i
FMARBS TN ERAT o F Fwhe re 54 al LICASRA TR U B 23 2 00 25 S 2 4. anfRwhere
TR R , IR A 2817

BAGIT, RIS —NEX ] L EE PR, (HE A SAEE 23 p 80 A4 Py
% RN B RS He-4 7

RELEHE6-4 Hwhere M)l for-infFH

for _ in 1...5 {
myFirstInt += 1
myFirstInt
print(myFirstInt)
}

for i in 1...100 where i % 3 == 0 {
print(i)
}

IRZH—FE, BIREH EL, REMATLUTEwhere PRI 25, 1~1001X ] P (4 F 1~ 5&
BHRPERERL b H, where THIIGAT IRETR B3 HERR . WARRECNO, TEIRSPATIUD, 45
RAGIRSHTEN1~1007F BT AT 3AA5 4K

Pl 6-Afif B 13X MIEIM P IR

fEikEM]

\4

x| 1RESHIREED 2
Y Y
FTENL > CLREATAME
v
B < El 1401~ 1000 [X. ] iy 2 > A

Fl6-4 Hiwhere FAJHIEH /R A
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BER—T, WREfwhere 4], ZAFRIFRIRERLRIZE 207

for i in 1...100 {
if 1 %3 =20 {
print(i)
}
}

PAEARHS RS H6-4haifwhe re FAS RIRIMEC T RIS, (HORAEBAR A UHE 1o X HL
ARSI ECE 2, TR PRI EE SRR . —Bokul, RERNED TR LML, il
IR A AT RO AU . Swiftiwhe re A T TEPEAREE, BT IFRA 1l X S i i 56

6.2 ZEEHEHTHEIE
T T 2T — B

for i in 1...5 {
myFirstInt += 1

print("myFirstInt equals \(myFirstInt) at iteration \(i)")
}

HE, XHEEAHIHEINIntER, EARNIZEXER: for i: Int in 1...5, {HE%&
LR AR, iRYZEAIRT DL BT SCHERT R . FEAEIH, AR B X A S AL, BT AT
DISEWT i Int2 Ay,

HAMEWIAR 0, BEIbRDREe S, NI, Ak, Aol T 7722 Bafh = R,
XA O BT T 20 . — ok U, FRATEBUS A SRR, A AR 2R
B+

6.3 while &I

HEZMRE, whilelFha—HPATIRIMAN AT, B forfEhm 6l 5k Z n]
LUHwhilefE¥ S o 284001, s ie-5 s iwh i Le 35 AU i H6- 17 ) Fo rffg 3R
*HI‘E]O

KRAZFE6-5 whilefgFh

var i = 1

while i < 6 {
myFirstInt += 1
print(myFirstInt)
i+=1

}
Kl6-5/ 1 ik B AP T
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fEikE AR

\ 4

,?\4— i/hF6rd 2 —»El

A

\ 4

AT ARG B Hhni iR

El6-5 whilefFHonEE

whilefEFPIGARAL R INASE (var 1 = 1), HHEFMF (1 < 6); R FFM0 2 TR
(myFirstInt += 1, print(myFirstInt), #{fii), FH-EIZEwhilefFHMTFFIBIEI L 75 N
RIS

it oA, ORI ER &M (1 < 6) JNBERE, i04E, HELRIENE, while
TEAR S —Hiz T, K, whilefF¥ s SR A 2 R A A RS . &0, 40
AR R —EAE (BER—ENE), BAwhilelEHMAKITIETT T2, KEASES
W TEI R RIS, — Bk UlE Tbug.

whileff ¥ fieid F TR A B RECR AN O, Hedn, RS — AN A K2 S ik,
T R A I B P E LR AR (blaster ) JF ok, —LBEHNEIR 2R 1T BE SRR 42 = K
BPIE R, BT ASEPRIEZ RECE RN . At HEIEERT0, BEEREALIZ— EIT K.
T A BB T AT A R RS

while shields > 0 {

// BARART K

print("Fire blasters!")

}

6.4 repeat-while IR

Swiftif 3z HF—FhIfE repeat -whilefEFF whilefEFF . repeat-whilefEFR7EHAMIE = Tk
FrfEdo-whilefi¥f ., whilefE¥ flrepeat-whilefEH i X I7E TAT o144 451k . whilefEAE
HATERZ B, XEWREWhi eI A AN SHAT, AT RE7ESE — KT
HIRHESE . repeat-whilefF¥AN Z=DHAT—IK, RIGA TS, repeat -whilefEIFMH
UL T3 A~ X0



6.5 FRIEHIAIEFESY 4T

repeat {
// JEREAIT K
print("Fire blasters!")
} while shields > 0

TEIX A repeat -whilefiAR B R = Sk, SEiT &print("Fire blasters!") 4L
fibde, SR repeat -whilefl 2/ R FIWIEIE R %4 4L . I, repeat-whilefEH AR
KA 20 R REAR T K — IR o

repeat-whileff il TH L4 NIHEM R WER B REAS RO B, K2 N — 2t
WE R L TYE , IREIE M ATREY G WG ik /M T 25 T A, SR R
R FF—Uk o XFERITH RS K% T . repeat-whilefEIH{RAEM 20 TF —WK, MRS
RISk R A5t

6.5 EREHIEZER

BAEAEPE AR TESE [ il — T e i A . AR —TF, #8555 (JHF) T fallthrough#l
break ) HEFEHIF RS TE AL 1 BT o fEPRFREST T, RnT ASERIIRA T I 26
ISRl R BT IR

FHR S G el Bl iR — I AR, AR H6-6fd ] cont inued& il PR ) R il 5
1EFERRIF LT

RAZFE6-6 flifHcontinue

var shields = 5

var blastersOverheating = false
var blasterFireCount = 0

while shields > 0 {

if blastersOverheating {
print("Blasters are overheated! Cooldown initiated.")
sleep(5)
print("Blasters ready to fire")
sleep(1)
blastersOverheating = false
blasterFireCount = 0

}

if blasterFireCount > 100 {
blastersOverheating = true
continue

}

// BRI K]

print("Fire blasters!"™)

blasterFireCount += 1
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— N FZ T 205, THZE 5. B, AT 7 —L8A8 5ok 0 SRS M r HELe (5 B,

Q shields;ZIntZEAY, CRAPJEMREE, WIRILAS;

Q blastersOverheating/&BoolZ5A!, WAL IR, ICFMRAEIE BT ZRA;

O blasterFireCount/ZIntZAY, {E5% KA AT K IUREL ( FRFIMHRREAS & it 35 ),

Bl RS, S TR LR, ENEESE—PwhilefEHd, 4 Zshields >0,
1A R R A, B MR TR XTSRS, WA I, SR
HRPAT B, FTEMF B RS 5, sleep () REUEIRRGERESE, BHURAEM AL HIH
Mo BETTEDHE, VAHIERRARTT LIFRRIT KT, SRIESRF IR (XFE RN TS BRI &
BERESITEHH 4 ), % EblastersOverheating %, JfH EblasterFireCount 40,

FEPE SC RO HRREARR AN LT, RS ER I K T

o5 AN fiE Ak ArblasterFireCount 2k 17100, QR4 2 , #iftiblastersOverheating
B A RABE A o NIX LT R , SRAEAS LT 3 T, T 2R IE A B I 3L i HORFEIT K 5 Hcontinue
e — s . U RS AR AR I, FTRISE— AN i fIBAa TN B, JREEARSCH R A,

ANAREE AR RO, AR Z BB EEFTED H B 2§ & o # Tk, fblasterFireCount
Hnt. ¥mAR RS, PEASEREIFLIT R B BEAMELE —K, BB, B
BEERALIE ST 17, E6-6)8R T XTI .

B/ AT
{EE2N

HRREROTL
AT

- BEARHIDT B
- AT KK

FFRRBRT
1009

#l6-6 whilefEH &R



6.5 FRIEHIAIEFS 49

R, XBRASSTRIT. BA 42 shieldsfE, FrAZKEH Ewhile shields >
0. UARAH2FANAE, HBEA RS IR KIETT, IRATEM SR, BRI A R RAE R
('infinite loop )o

{ERARATEAR R 245 R o BRI PRS00 K25 B S ek 4 o . ZLR I ER, T2 3
break#z hilFe % iEm], AAISTEH6-7HR .

RELEE6-7  fHifbreak

var shields = 5

var blastersOverheating = false
var blasterFireCount = 0

var spaceDemonsDestroyed = 0
while shields > 0 {

if spaceDemonsDestroyed == 500 {
print("You beat the game!")
break

}

if blastersOverheating {
print("Blasters are overheated! Cooldown initiated.")
sleep(5)
print("Blasters ready to fire")
sleep(1l)
blastersOverheating = false
blasterFireCount = 0
continue

b

if blasterFireCount > 100 {
blastersOverheating = true
continue

}
// BRI K
print("Fire blasters!")

blasterFireCount += 1
spaceDemonsDestroyed += 1

}

X T —/ 1 spaceDemonsDest royed ¥ Hi A i, SERRRIRREFETT K EFHE N, (R &
SR, PRI ) BTk, In— i fis kKA spaceDemonsDest royed s i & 545
F500, WSSE, FTEIMERIE B RIEH 5o

T breakiyflifil. breakds il iE 2B HwhilefGHR, AT SREETRIRA IR S 1)
A%, XFEHCRAE R . AR P S00N RS HE, WS TUExk, MRAEMSEA T ZEHIT
KT
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6.6 BRBEELRS]

Fizz Buzz & IR S5 ST BRIL ARG . AN AR SE B ANER . X T 45 X ) A A EL,
FOUTT BT RER3 LR, WATENFIZZ, WSRAER S, StFTENBUZZ., AN AEIRI Bl 3 FIS IR,
WLFTENFIZZ BUZZ., WERREABEB A REB SHL IS, ik ELHEAT BN N ECT

AT, XFTF1I~1009IX 0], BUFizz Buzzlif R SAS BRI 45 R . 1,2, FIZZ, 4, BUZZ, FIZZ,
7,8, F1ZZ, BUZZ.

TN E R IUFizz Buzzo XMERARIE A FEA RS A S . FE0~1000 DX [H] N #4191
W, IFIERH R X 0] N BB U HTEIFIZZ . BUZZEEFIZZ BUZZ,

FIFILT/else kB flswit chif A Pk AN Al ] LASRAS BN 4o A switchi), 22
B PRTE A SR B X A A FUC T .




TEgRERL TR, CARANEEHFEMRERRM,, MO RIS, b, "Hello,
playground" &—"FAF R, HEEE S B playground 3k o BRATA FAFHE—FE, TTLIAKH
ERTHNATFES . Lhrl, SWit ZfFRARSIEARES, HELRZNAERLESIEAFF
e, MR PR T 2R — B E . AESEIEAA A4 R D6E

71 (FERFHSH

ESwiftf, FStringZSHUn] LIAIE#FAF# . AlE— 18 iplayground, 744 HStrings, ¥
hnanf i B 7-1 B s B St ring SE 41

R75;EET7-1  Hello, playground

import Cocoa

let playground ='"He110, playground"

T A A B T A T —AN 4% A playground St ringSEfil, XANFAFEH G
U—BOCRGERT .

PR A SR e t OB AR Ry, BTV S . AT, SR S AN AR .
IR SR i, it ks

AR — DA, (R AT AL A2, RS 72078

RELFRT-2 QAR FFFeR

let playground = "Hello, playground"
var mutablePlayground = "Hello, mutable playground"

mutablePlayground/&Stringn] A8, Wt iUd, JRAT AN ZS . A A e
BEATER M AR, WA 73R

RIGFRT-3 LR FATRIRIMAE

let playground = "Hello, playground"



e
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var mutablePlayground = "Hello, mutable playground"

mutablePlayground += "!"

% — T playground 47 3 (¥ 38 47 45 S I A2, R 2 F 2 9249 42 i T "Hello, mutable
playground!",

2H R SWiftF 15 EB I 4548 Characterdéil . SwiftfljCharacte rds I3 7% Unicode F45, 41
HEMRIERStringSLHil,

i JJj—iimutablePlayground ¥4 ok 5iBrE — T CharacterSHY, AnfRASHE HA7-4577R

{RH5;587-4 mutablePlaygroundffJCharacters:f)

let playground = "Hello, playground"
var mutablePlayground = "Hello, mutable playground"
mutablePlayground += "!"

for c: Character in mutablePlayground.characters {
print("'\(c)'")
}
.

XAMEFREmutablePlaygroundfitfE~Characterdé e Fiafr, fEHRIN T mutablePlayground
Frrffcharacters/@te, BRSO AJEEYE, 16T ST AN A MEE, HErfR A
NS JE RS R B 0 —FP O AT T o 7ESwift, HEaE % (dotsyntax ) SvinlEE,
Hif%mutablePlayground. charactersiXkf,

characters/@PEFR/RABGX N LB FAFES . BIEA— RSB P — D FARFTED
R G B FR SRS G A TEN—17, B hprint () STEFTEIN S G #AT.

AR TR 7-1,

[ JOX Ready | Today at 2:54 PM =\ oleojOg O
Be @ Strings

i //: Playground - noun: a place where people can play

3 import Cocoa

5 let playground = "Hello, playground” *Hello, playground

6 var mutablePlayground = "Hello, mutable playground" *Hello, mutable playground"
7 mutablePlayground += "1" *Hello, mutable playground!

for c: Character in mutablePlayground.characters {
print(""\(c)'") (26 times)

Fefde[| 250a
-
v

“a5€0-6e<s AT BACuAES

B7-1 ATEP P 4
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7.2 Unicode

Unicode /& F A4 (1 Rt , BFR A -7 B n] JoaE b BRI #54F . Unicode?E
RN IR ATOET (A HAE @ RS, telllemoji )o PR RN FAFAHOR T T
ME— 8

SwiftfyStringflCharacterZ$ M) H T-UnicodeZ -, I HABKER /MY Z 415 8R 5l 1o
Aid, PRAFX PR AL N E F Unicodei AR FHIY . X LEHIUR AT BE & LHARTER SR8 A >
1 11 I 57 A 57

7.2.1 Unicode ¥ 8

MNTRSZER UL, SwiftF4F B & H Unicode47 & ( Unicode scalar ) 1A%, Unicodebpm &2 113
(%, F/RUnicodebrifEh—MREE T4 HAN, U+006138 R/ NG H T Fhla, U+1F60EFR/REE
B E R emoji. XARU+1F60ESE 5 Unicode AT AIbRIE S 2. 1F60EFR /& 7St il %k

Bl —NE i, RFE B 7ESwiftFlplayground H AN ] {ff FHAEE Y Unicodebr i, AR5 5.7-5
FR .

RAL;FET-5 ffifHUnicodebrim

let playground = "Hello, playground"
var mutablePlayground = "Hello, mutable playground"
mutablePlayground += "!"

for c: Character in mutablePlayground.characters {
print(ul\(c)lu)
}

let oneCoolDude = "\u{lF60E}"

OO T BRI 51 BRI LAUAE T, (LRSS MHIE AR — 2 AT ILILA
TR, BRSPS, 72575

'K ) Ready | Today at 2:56 PM E o Q0L 0O
-] @ Strings
7777+ Playground - noun: a place where people can play
inport Cocoa
5 let playground = "Hello, playground" Hello, playground
¢ var nutablePlayground = "Hello, mutable playground” Hello, mutable playground
mutablePlayground += "!* Hello, mutable playground!
5 for c: Character in mutablePlayground.characters {
print("'\(c)"") (@6 times)

13 let oneCoolbude = "\u{1F60E}" =
|

El7-2 DALl emoji
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\u{}#¥F /R Unicodetrit, T/ N#ERIEBURAEALSE S ZE44]T, oneCoolDudetl &l “#{
#2587 emojift) 4T o

KRB TARI TR A2 KR T HALSwitth A~ F4F B A Unicodebr i 4L AL . A8 M AT
LERRABEIE? J TR —, ROITETFEe—SEE,

TESwiftH, T FAFHH — 52~ Unicodebr s . —1~Unicodebr & X} W Fo M 45 8 15 7
P —NEARTERF . ATZ TSR RER “— 1A Unicodebr A LY, & KA
2845472 (combining scalar ), LN, U+0301F /Rl A EHAFS (7)) MUnicodebrit, X4
Bt B A5 OB AE T T T A AR B IS AT T, R ST R AT A . X MR
RUNEHLT Fhkan] LB AFa, AR TE BR7-61T7

REFRT7-6 HHA G =

let playground = "Hello, playground"
var mutablePlayground = "Hello, mutable playground"
mutablePlayground += "!"

for c: Character in mutablePlayground.characters {
print(lll\(c)lll)
}

let oneCoolDude = "\u{1lF6OE}"
let aAcute = "\u{0061}\u{06301}"

IEFTAE R 2 Ba, T R M ST S G .

SwiftHF RN AR 2 B 5 % (extended grapheme cluster ), ¥ JRFIEHE & AR ERY
HAFLRF, H— 1 Z M Unicodebr A5 M. WA FRATHEFFFatf i 1T M7 Unicodetr i :
FHRRET . LAY R FIEAR L SwiftEL & T AbHR A = A 245 1 R 3G

Swiftid 42 fit 7 —F AL, BEIRIRATE BNF4F & P e ) Unicodebrn it . LLan, AR W] LAFIH
unicodeScalars/g@F& FINIA G A playg round 745 5§ 3241 H 54 A Unicodebrtz , %@
A I A Swift T A8 % AT B B bR i o AR I AR 5 7-7 T s 4GRS ok A5 7 playground Y

Unicodefpit o
REGFRT-7  WRTHFH TS B Unicodety i

let playground = "Hello, playground"
var mutablePlayground = "Hello, mutable playground"
mutablePlayground += "!"

for c: Character in mutablePlayground.characters {
print("'\(c)'")
}

let oneCoolDude = "\u{1lF6OE}"
let aAcute = "\u{0061}\u{0301}"
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for scalar in playground.unicodeScalars {
print("\(scalar.value) ")

}

PR G hER FHEd . 72 101 108 108 111 44 32 112 108 97 121 103 114 111 117 110
100, IXUEHURA A EE?

[1Z— FunicodeScalars /@154 B2 playg round 745 5 52401 Al i 4 BT A7 Unicodebr it
Pl 5 A BB R, — AT B AR I, RN AR I BN AT o AR RO oS Y
Unicode%§, MMi&HTCRF5 320088 8RR o 55— 14723 /R Unicodebr it (H A U+0048, HIRKE S
HH,

7.2.2 FREZEN

A A HAATE R L, ANidUnicodeth st WAL T E 24 & pE . thin, a
BH—ANEENbR R, e ARSI FRMESA S . XA a EU+00EL, Al — 1
PS4 R R XA Unicodebrf, WSS E 2R 7-8 17 o

REYFERT7-8 TS TFHF

let aAcute = "\u{0061}\u{0301}"
for scalar in playground.unicodeScalars {
print("\(scalar.value) ")

b

let aAcutePrecomposed = "\u{@OE1}"

WRET I, aAcutePrecomposed ik flaAcuteff(E—AHE, SEBr b, WG A D52
MASE, VR RIISwWIttfi SSIAH EATASE , IR R 7-9 K .

REGFRAT-9 KALENE
let aAcute = "\u{0061}\u{0301}"
for scalar in playground.unicodeScalars {
print("\(scalar.value) ")

}
let aAcutePrecomposed = "\u{O@OE1}"

let b = (aAcute == aAcutePrecomposed) // &

aAcutefI i Unicodebr A%, TMaAcutePrecomposed = T—4~, Al ASwifth i E
SEMWE? 2B IEAF A S (canonical equivalence ).

PRIESFNJZ 48 I~ Unicodebr it [P FIFE TR 75 27 2 R RAHSE . XTI EAF s IS4 8
W E TR MR E 55 ORI, AR TGI8 2 & AR 9 Unicodebr s A EE,  #IA A W #
HH4% . aAcuteflaAcutePrecomposed EAHEMFAFH, WP E AR R L HE G175 /NG Hr
TFHka, MENTHAE B Unicodebr A #E 2SI AS R — 54
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56 F1F FHEP

1. HETERE
PRFESEMAT A4 BB e R TR S . /Rl BES A MaAcutefllaAcutePrecomposed
B AR AN . T AR B T7- 10 P B R R A A — T

REEEHT7-10 THEFEAHE

let aAcute = "\u{0061}\u{06301}"
for scalar in playground.unicodeScalars {
print("\(scalar.value) ")

}
let aAcutePrecomposed = "\u{OQOE1}"

let b = (aAcute == aAcutePrecomposed) // &
print("aAcute: \(aAcute.characters.count);
aAcutePrecomposed: \(aAcutePrecomposed.characters.count)")

{fi F characters /¥ count Ja& 14 > HI 7 P A~ 45 £ 19 F A5 50 o count 233 I “F 4 £ 1)
Unicodebrti R FNW A BE . B85 R MA R AP BRI . #R 1FMF K. IS ERE
Toie e A G i B G IR, SRS AT

2. Z5|X 8§

o 0] DA BB B N AR PG, VR T BB IA N AT LR T ] 2457 Ef P (R AN 25

let index = playground[3] // 'l1'???

playground [31fHH T FAniEk. 7ESwift, 465 ([1) —BFR Ths. Tl LIFER &
HROR IR E 1B

3E—E3, ARSI TR . LA 7ELL iplayg round =45 5 1 4545
B ANTFR CRIVNFEMRTIR0 ) FTEHSTHEHNA Tin, I 10 SN A FnfE
B A b g SEBR IV

WX TR, 21938 — 5% ““subscript’ is unavailable: cannot subscript String with an
Int.” Swiftd i A SV FARE S VI AR B P R E 45 13X PR 5 Swit =457 5 FIF 45 19
FERET A G ANREFHREEE ARGV T, P Swit TGk AEAN i Iy Fif T 4 AP A8 0 T
RITEAE E ARG DAL TWR Unicodebr it o X MRAFARFERT o PRI, Swiftisif fRIAf 8 2 X MRAE .

Swift/44 String. CharacterView. Index2 AL CsR &5 . AHIHLLString. CharacterView.
IndexdHYE (L), XHZWIHIndex & E X fECharacterView FAYZEAY, [fijCharacterView X
S XAEString BIZRAL, (BF16EE TN HERM, ) CharacterViewZ SR 77 LIA TP 4E
AT ASR LA B IR E AR R U 2

WARIE L, —ASF45 7] fig i 22> Unicode i v 41 /i, . CharacterView ¥ B 37 sk & FH— 4
CharacterXf R F/R BN, F HARX S A/FPHE BUERA I 745 5 .

fECharacterView I i€ X IndexAR 58 o 3XAE AT LAIE & S A5 00 15 B P45 B AT B LB &5 |
Ho 207, ZRIMFFERTIMTR, EeHStringiilstartIndex)@ . XM EMES
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Pl String.CharacterIndex.Index [ JE 20 iR [~ 77 # B & 4h R 51 o R 5 45 & & Ih &AM
index(_:offsetBy:) FILIEHI B o) H 2 BRI E AL E . (5 FELIT %L, SF12WSSTRM
)

R IR B HE A LB 1 playg ronud FAE B U EE SN E4F, i ISR A.7-11
REGFRT7-11 FRAESNFHF

let start = playground.startIndex
let end = playground.index(start, offsetBy: 4)
let fifthCharacter = playground[end] // "o"

fif 545 B 19 startIndex JE HE R M F B W EHE — AR5 . XADEME™ 4%
String.CharacterView.IndexZSHIRYSEH|, #2345, [fifHindex( :offsetBy: ) i LR I0]
A EREEMOIE . of fsetByZEURIntRA, kSl —1%R5 L, XBEE A4
TN SN TR o

Wfindex( :offsetBy:) 45 &String. CharacterView. Index, #RJ5HHIK S end
i, i, HendfE N Minvillplayground FAFHE, #4527 Fo, (idfE, playground#
& N T "Hello, playground".)

XA ERERT |25, #4KHiString. CharacterView. IndexZ28%! . LR playground
FRIETS TR, LM IR R start Flend &, ARSI BA7-12F7K

REBFET-12 FREX[H]

let start = playground.startIndex

let end = playground.index(start, offsetBy: 4)
let fifthCharacter = playground[end] // "o"
let range = start...end

let firstFive = playground[range] // "Hello"

start...endY45H MR NString. CharacterView. Index2E IRy IA K ia), HTAE X 55
6FE AU DX (] 1. . .52l T8 & Y IX 8] 254 F 45 U5 0] playground =45 8 o XA~ Fhr &8
playground Y ETS AU . 45 EfirstFive m% T "Hello",

7.3 FHiRPEEGS

DI FAF B rempty M B2 455 . let empty = ", W5 H R B0 55
ERA N, HemptyfstartIndexflendIndex/@ MR HIM F4F BB EM NS, 54, Eid
XcodeJHelp BAAT [#] SCRY A 58 X TG A

7.4 BRESELS]
1" He L Lo e Bty XTI Unicode b i QAR S 9. T AFER) 143 4l RO .




G

F

e i

V4]

H}
A

AJ

T2 £ A (optional ) fZSwift@yREREM:, HIRFS & FASEFI ] REEAT(E . B 2 0 25 AR,
PREHTE LT : B2AEIFHC AT, BEARA . R — AL 8A 1, S i,

ATAR]ZEHIHR ] DL ] 23 BRI — AN SE AT RE Eni 1 XM PERE SwiftFlIObjective-CIX /3
Tk, JE&E R AN EnL,

ARFEPFAR U A A s 2880 qndap{di ] T = 5241 97 & (optional binding ) A A F-NAJ 45 51
FEE ni Ut HAEAEAEN S EHEAE, DU anfa i =T =42 XA A (optional chaining ) &
RS (EH

8.1 TW[TEZEH

Swifthy i] 28 R L 1 F e 4. — A REni VA SE BN 28k s Bl 25 2880, X
MR AN — S A g B T 23 26, AT R Eni L, ik Aoy =X, s anE—1
SEEEAATRE nil, XA A BT LA EACRS B B ARk Ty, e 4,

PUAER T — T Al B A 25 2870 B —AS8 play ground I 44 A Optionals. i A 4nfCH5
8- 1R B .

KEBFH8-1 AU A A
import Cocoa
var StF — "Hell 9, le aygFellHd"

var errorCodeString: String?
errorCodeString = "404"

B —1 % MerrorCodeStringiy A8, IFAF R ML ARFFEEHRIGE R 8, ©
A HerrorCodeStringZE A JEString; HRZATAIERMEA AR, XIRFEString )5 N L
T7?, MfitferrorCodeString il T Al 25 fyStringZil,

T A A SN HIRE S, S0l LS RS E 8- 2 A TEN 2l & T .

RADFEH8-2  JTEII 2 LB EFIE S 5

import Cocoa
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var errorCodeString: String?
errorCodeString = "404"
print(errorCodeString)

FTElerrorCodeStringf{E < i /n0ptional ("404") . WA %errorCodeSt ringlitfE
e oker BUAAE D WCIIE BRe-3 R, B NerrorCodeSt ring(E AIART TS .

KADiERS-3  JTEIAI = L i VE BRI &
import Cocoa
var errorCodeString: String?

// errorCodeString = "404"
print(errorCodeString)

BEERNG, MESEIFTEHMEENLL,

{EUEFTEIniVEIE= i B BeAt 2 M o RAERAIE 2 B i, DU AR Hoph g7 — et
5 FEXAMEOCT, WTLAE AR )R e AR B (R A X — a5

Foan, GrARBEAN R AR THRR, AR RIS — AR B TEN 2 H 50 I anf s
HAR- 4P /A £ playground.

KADEES-4  HIInEfFis

import Cocoa

var errorCodeString: String?
/4 errorCodeString = "404"
int( CodeString)

if errorCodeString !'= nil {
let theError = errorCodeString!
print(theError)

}

IERATE — T BRI T A o X BRI T —A~ %54, WSerrorCodeString
AENI GRS PATHIN S ([F2—TF, =8t/ “ANET” B ).

BATELAAR B T — 1 /EtheError 3 H Bk FFA errorCodeStringfE ., 3
X—b, WEFerrorCodeString/a 3G . 7EiX B, JEIS B1E & 5% 4 & A ( forced
unwrapping ),

S o R T2 U [ 1T 28 SEAG 20 AL, SXAE SR BEHE " 404 B MR 45 75 ftheError, ZrLAFR
Zoh SR ORIF, RN EEAME, AAUREERERME. tatiaul, RS XA
WERBAT, BKFEJRIF S A s TR R

S R A — B fERPE . ISR AT 2 SBA(E, By Sreiaf Ttk Babk. oA 5
KA J-afi it T errorCodeString/ANJ&nil, FrLAsEHEIFIHAGE . R4S antt, F 108280
FEURT 1) s FH s i Jre T

e, A R ESTEN R 5 .
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QR AR ] B T errorCodingSt ring F{E i & B HEEHE 1 25 SE MK 45 4 theError & /B4
FE? theErrorfEIAE2 IER M H Bl & o BESRXEE, AR A A B LR IF Al 42 S B (E
M2 B e 7 BRI A AR, B o G M e ] s 28

WA errorCodeSt ring K ARG, Rk FUZHAT 25 (St ring i A &40 SE PR 1A
HStringfMR4yH R, H2 F, errorCodeStringf2# &String?. String?fIString g
FHIR] AN SRARAE —A~StringZB i, SETCIEAEANETF 7] 28 SR TE L RSt ring ? (B
XA,

7S errorCodeString&nil, KR BRI A M HIRE, T 17 0 HIR(E " 404",
L ] 2 S E AN i U] LT B R R A (H. AR T errorCodeString /2 A
B, WRHEARZTnil, JBFFerrorCodeSt ringstiE 24,

FESRA B A N A SR, SRS, A A INE A A T 22 S A (E 2 e
DA XRN TR AT A SR E

8.2 AZERHIGE

7T % %4597 (optional binding ) J&—FREIERL, XF Rz LR SAERAH.
A, SO HRA — N IGAF EaAs i, JF B H B a2 B e A B A 28— A4 S A Bl
PRl AR IR SR T, IR . PR IR AR A TE T

if let temporaryConstant = anOptional {

// MtemporaryConstantf—st¥ i
} else {

// anOptionaliZ A {4, 4.3t £ stanOptionalAnil
}

AT AR, AT AR AT 2 SR E RS BRI TER T, AR ERS-5 R R o
KEBFH8-5 W =S E

import Cocoa

var errorCodeString: String?
errorCodeString = "404"
let theError =—errorCodeString!
if let theError = errorCodeString {
print(theError)
}

IEAARAT DL, AT 23 SEISRE B TEIE ST AR MR A P R AR — 2. theErrord i 4%
PHEAM PSR T8 —17, iktheError Bl T 7E A BRI B S — A>3 S rhal ARG I e 45
AL, SR AT SEBIA(E, ABAR A — A MURAMHTE O, H T i U et
A LU I

AN, ANTEZER G RIT il s 520 T o AR, IBAEX N EEE L Ashe i T, W=
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SEA (1 B 2 R P R UGN 3 B R T T SRS SR, R SR A R — A4
Bk theError, ARAR LIfivar il e,

(B Rt errorCodeSt ring Fefu U OB BT 2, WTLAMIHRESI0LT Letdh R oe iUT
%, WA ITE R8-6TR .

KABiER8-6  HIRER ]2 LI E
import Cocoa
var errorCodeString: String?

errorCodeString = "404"
if let theError = errorCodeString {
print(theError)
if let errorCodeInteger = Int(theError) {
print("\(theError): \(errorCodeInteger)")
}
}

TR, HoA1f let7ES— I, XFEATLIEtheError Ess ANl 25 Sl gh e il Fil .
XA 3] T e 47 B B ok e i

B Int (theError) Al LA theErrorE & St ring SLAIFEAR XTI (Y Int . X HRAE
ATRESS RN, LI AF R "Error ! " AR LTS 40 88, I, Int(theError)i& [al—A~a]
2R DI TCTE R B 5 45 AR R X A Int

TEFEZAGBER, Int(theError) MZ5RaRITH MK errorCodeInteger, (53 H{EH I
AT o SR LAFEp rint () A8 A 0 R PS8 i ok TEN S B 2l 5 o

BN 2 SR T RE S WARAS LR Ak, MR BRI LA 28 526, AR 2R R ANad al LA
ME—T, WRHZINTERIF 254, XFMRESTA 2R 4, FATT LI 23 SL446
EMEMRE, B “KHE&FH” (Pyramid of Doom, F81RZMZEHEZIR ), (HAFPRENIE,
BT letdB @ gl UBFF 2023506, QifRASIE FR8-T R o X AMFREEXT Tt i E LA i f
LetfRAHH), ARG 8- A4 AMESZ RS ( DAL HOREAARAS ).

REZFES-7 JRIFZAnl =5

import Cocoa

=

var errorCodeString: String?
errorCodeString = "404"
if let theError = errorCodeString, let errorCodeInteger = Int(theError) {

print("\(theError): \(errorCodeInteger)")
3
}

WA — IR R T WA 2552 . if let theError = errorCodeStringfllet
errorCodeInteger = Int(theError), i t/EJTFerrorCodeString, HAE#HIKZtheError,
AT HE] TInt (theError) 22kl theError% - Int, NS R A 25288 BF L) A 2 R T
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Fk HAEFS e FerrorCodeInteger. WM E FATM— R FInil, ABASIERIRI
A ST, ANt fEAFIH, errorCodeStringfi {6 H theErrorfe iU JEFF, KN
theErrorfig i HE4.

AT 25 SEB SR IR REMEA TR A MRS AY , TR BRI H B bR ME L FIB A 22 A8 22 RBE 245150
FIME R A04RT /R A XS FLIESGHR , Anf AL S H8-8 0T/ o

KADiEEB-8 1] %5 SLAISRE RS Ao A
import Cocoa
var errorCodeString: String?
errorCodeString = "404"
if let theError = errorCodeString, let errorCodeInteger = Int(theError) ,
errorCodeInteger == 404 {

print("\(theError): \(errorCodeInteger)")
}

(ANEL sk B Fr s g = . )

BTE, WferrorCodeInteger®s 404, FZ/FBAELTE NE . HA YA 25 SHIER AT
JEITFRY, Ao PdTiR)s—4T4) (errorCodeInteger == 404 ), [ AtheError/Z"404", JijiX
AFAF R AR 5404, PR LUITAT 5 EA0REIE /2, 404 404 TENEIFEHI 5 o

8.3 MARFTEHE

BAEEAH— T e X BRI T = £ A (implicitly unwrapped optional ), Aid7E 5 TSI AIE
WG A S IEA RN . BaaURIT i) 25 2B 5 m n] 2 802 ], HOR A — D EHZ R XK :
ENATERTT . Bazxbtr XA AK, BTN, BRI 2
FRVEA T bR

import Cocoa

var errorCodeString: String!

errorCodeString = "404"
print(errorCodeString)

XA Z RAR A AR, FoRX R — N ReEBIFT2 28, FOHEmgmics T, KA
1 S BIT AT 23 2R A0 B R FRAT IO A (A 22 E ol S ] 25 AV A (50 o #5E, BRIt
A 73 AR 8RR R 3G PEERAS 0 R FF R RE U5 1) HAE A 5%

AT BT, DR RN R G AR A Bl A — 2 A Fa e 1 - SRR I T 28 S A (B
Vil A & FEG2 TR R . ik, FRATE R B SLBA TREEnil, stBI RSB I ]2
P, bR b, PUORRRC I 0] 25 2 e peas 25, B DVASRARAS & IR 4 AR ZE 0 R ot
RIS 2RAY Swiftli 2 2 VR Y m] 25 2 A

AT M — N _E XA B B LR . [Ri%errorCodeString# & nil, AN H
7 — R ) FanotherErrorCodeSt ring IR e rrorCodeSt ring i N 25 ( 1T fiE
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HEs ) R EAE
A, ARG Swiftss

import Cocoa

2HEWE? dnR i errorCodeSt ringik 4 ) Ah—A~ S0 1 SUBeA =0 I 2
B AT S5 i 2 AU g 2

var errorCodeString: String! = nil
errorCodeString = "404"
int( CodeString)

let anotherErrorCodeString: String = errorCodeString // #tI4¢"39
let yetAnotherErrorCodeString = errorCodeString // & & 5482 & XEFFT 2 £ 4HI%2

AR A R A il & PGB .t errorCodeString sy, HUEAIEMRLS T4 HR ISR
anotherErrorCodeStringsy FEUATTHI R, Afl4A? K AanotherErrorCodeString ==
BT 287, RNATRESE R 25 S

XFFEE AR, Swifte ] el 2 n2s Al . @A) a2 5245, yetAnotherError-
CodeString2RAI S EString?, A nil, TRV HAE, WAAURTIF AT 25506, XA B
RAGEY 2t XL EERIERE BN O N %2y, MR IEAZ 2R 0P #.

A ikyetAnotherErrorCodeSt ring e B A I 55 2880, R4 dmiFan ZoR i T 200
A, Z{%1let yetAnotherErrorCodeString: String! = errorCodeStringiXEfliE ZaY
S A5 P R B T 2 5

Tl R — SRR O ™ i BRI T 2 268, IENIRATH8 1Y, & EZEn s a2k
wiatk, 7R SEAHE . HAT, RELHEE T TR IT ] 25 A8 () LRt SCPris 2]
WHEP I T B Al T,

8.4 FAI=HNIAH

Sl as sepgiE 2L, T =4 XA M (optional chaining ) HEL T —FhX o] 25 S 4 7 A 1] L)
FIWHZ S S AL o PRI — S, 72 BECR T R By DB 2 A i) HR I
— AR SR A SRR ] TR AR R A SRR L A AE, B AR IR s, B A
TR 23R U A A AT 28 5245, SR AR i o AT B R] A SR, IR AR T 23k
[lnil,

TEFRATN— AT 7T iR o AR FH PR BRI AT — A L E SRR . ISR i 31404,
WU B SCEERS LA LS 45 TP BOBE DA U o 7Eplayground H 1S a4 Cas i H2.8-9 i 7is Y
4’%6%0
KE3;EE8-9 Ak

import Cocoa

var errorCodeString: String?

errorCodeString = "404"
var errorDescription: String?




if let theError = errorCodeString, let errorCodelInteger = Int(theError),
errorCodeInteger == 404 {

print{\{theError)}+ \{errorCodelnteger))

errorDescription = "\(errorCodeInteger + 200): resource was not found."

}

var upCaseErrorDescription = errorDescription?.uppercased()
errorDescription

RSN T — 44 FerrorDescriptionfUFisEr, fEif letiSah sz, i1
B & T F A E T B L 45 errorDescription . £E A & 4 H G (E A, FRATAH
\(errorCodeInteger + 200)XJ4043:f7Hhn, 55 H & Xk I5604 (7] L EAFE— 50,
BEHE EXFXA R AR GEME—1) ). fe5, BOM— XA R A IME S

65, FnT 2 0 AN — B R R R L), 2 KS SCAR AT R 1 BT ¥an
P, XASLMI4 HupCaseErrorDescription. errorDescriptionA BAYR] 5 FRXFTICHLIT
BT e R, Wi errorDescriptionA1H, A FAFRTHEYHERRKRE
XFE, upCaseErrorDescriptionififEnile iX— s FHH ] 25 fif 0 I Sk |1 ] 22 5L 4

K A errorDescription A, I LA 15 B £ 9 7 e iR 5 O P R 3X — 9 1 R 45
upCaseErrorDescription, T4 MM N %2 s B L i{E: "604: THE RESOURCE WAS
NOT FOUND.",

8.5 JRibIZEL Al = LpH

S SGI AT LARE I B, NI B 25 BIEEH S el 1 RRAT. 43upCaseErrorDescription
Bam—~append (_:) W (ALASTER8-10075 ).

RELBEHEL-10 B

upCaseErrorDescription?.append(" PLEASE TRY AGAIN.")
upCaseErrorDescription

A ek AT S SRR A . ZEAEI D, AR FUR TR AT S S R B AT R, AR BT
REHE ., AR AT SEBAE, ST RGN — 2SO IR, BT 2B

XS A R 2 S BT SR . BIEET M IE, upCaseErrorDescriptionKER? 5
Al E I ZEAZ . R A i R EE 45301 1. 4R upCaseErrorDescriptionhy
nil, JIBAVZS SEBERAN Bk, B E T 28

EAF—ER 02, i p RS T AT VR . XA EAT ol JR T ] 28 S f——R E
ZHE T X MRETTRER G . Wi upCaseErrorDescription Anil, B4 upCaseError-
Description!.append(" PLEASE TRY AGAIN.")<:SEUsfritAid:

IEGn R, R EEHE R ? o B ZEVRENIE W] 258 SEBIAN 2 A n i VEl o — HLA] 28 S
FEniUIR A — & BN SR L A 5t A A ERT
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8.6 nil EHEEHF

AR FRRT 23 JERUE I — A8 AR . BEARBOE (AR AT 5 S A (8 ), ZEAM AR
IME (IR A28 524 &nil ), Heln, MerrorDescriptiont BUHES RSN, RFAF R I
FAEEAR, IBARA] GER BN G EJE "No error”, ] LU A] 28 S| 46 58 SE X ME S5,
FRA T 8- 11 R

RAELFHES-11 a5 LS8 Ef#HrerrorDescription

let description: String

if let errorDescription = errorDescription {
description = errorDescription

} else {
description = "No error"

}

LA R, IR T2 S AR AR 78— AR ZAR (&7 B A B . AT 28 Sl g
BUE & "No error” (@SR mI 2 2B A niLAYIE Do 7] LI FHnilé5F32 H 45 (nil coalescing
operator ) ?RIAFIXAHIY, 7RG R8- 12 FE R/ EAMME.

RE;EES-12 [l Hnil 52 HAT

let description = errorDescription ?? "No error"

WAL AR T 2 S FEAB RerrorDescription, —NAIAString, £l
JEAR T2 By RIZE RS2 5] ZEA P " No error®, B&String2iy, AN 26 1 7] 28 sS4 ndi 1,
A2 2R IEAT M . QR ZEH BT 28 SEBIAN RN L, R4 22450 0] ] 28 S5 A 15 I {E

Wi M errordescriptionib AN & 4% . B — Fdescriptionfd 2 F{E &K "No
error", MU H8-137K

K53;588-13 fBikerrorDescription

errorDescription = nil
let description = errorDescription ?? "No error"

AW RN E L, R TIARZHAE . JCIRIRIIT & KSEan], n a3 28 AR S —1 18
FH KSR Swifti)— R AR
YENTFF R, IREHFHEAELHFFRIEnIL, 155 2R A HE ERIE X Se S 215 i, JF
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PRt FPHILH R BEATIE 4 AR R
WSE A JEARE B 0] 25 2RI BIHE A, ARSTE S T 5 h 2w i 2 e

8.7 FHiPkELR]

A] 78 AR I b R R AR g v] LA 28 B9, BIIE & FR RS L AR PU 1 st . ANt
BRANGEF T, 28000, WS R TIR P &8, 1 P 25 Wk P A R, IRAME
HONiVEAHE, Halihii, HPIFARBARr, RRRAENC . & FImgl+, S5
&AL,

O — M AWAEZTE: Intif2Int?

O — AR BRI T Stringif/&String?

8.8 HIRPEELES]

AFIFRARS, T2 S ni UR 5 TR A 2 R BGE AT R UR 0 78 AT 23 Sy nd URE T3
HRIT RN X R, RO — PR, B MR SR TR AR



e

TEAREF 51, IRAH T 20k — HASC I EAF e —AS . SWifthy 7 &3 Xt R BER IRl 21X —
R BEE ST BSwIftRy & A a2 A,

SwiftHg (i e Bk 35 BY T K F B At At T P A B SRR B8 ST — 2 b 55, X
— B> B JLE R A Anfal FISwiftis = 12 AL R G¢ eR BORI A 1B B 7 LR BOR B B H AR




e ) — A B BT S5 R B A S A — A O —S . Eean, RRGARA BRI (1)
WA . BB RS | AT 5 55 T A B AR X S (T — A TR RS A 2 ) B
BRI L SRR AR T

Swiftfi —ZHA AR, TN AMZH4 (array ).

BAHRENAFES . BEMEN BRI ARG, (BT LIRS h 2k . 2L
2H3E H HTER PR E S CERA TG, (RERNIT & SA B SO R, MR
Objective-C, SwiftiJArrayZSAIn] IREA AR 2B A (H—XF G RNAEXS S48 0T LA

THGZwr, el — i Swift playground, 4% A Arrays.

9.1 fIEEH

TEAZ N, JREAE— R FARE 5 (CARORAEAY SR ) p0%E . B e m— 1l
ARSI FR9- 177

KABiER9-1  AIEdA

import Cocoa

var_str = "Hello, playground"
var bucketList: Array<String>

XA T — 4% MbucketListiF i, RAUEArray, KEMETEE ERDIZEIEAT
tan, Kt var®RbucketList/@2A ., X EMEbucketList 48, FFLAFRATAT A& XA~
B, A RIREAETE, FROTSTEARER G 1HE .

T AR PE & <String>, XA ErbucketList B %32 AT ARER SE . 7EiX L,
BN S22 String AU S, Bl o] AREA AR 2B SE ] . PR X MU SRR SRk H
FRAICHIME R, FTLAHSt ringSE e A BRI .

B H— B LA A . FEplayground P EA T80, WA SIS 592 /R
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REG;FEHEO-2  HW—FETk
import Cocoa

bucketlists Array<Stri

var bucketlList: [String]

XH, iS5 /RbucketList/EArraySifi, MiString#/mbucketListiZsZHAZAIRKIE,

PAE HUES W] T bucketList, A YIIR, XEWRE Bl A &I EZStringZ8 B Y
SE ., INEARIAER G AN H bR #bucketList i, SF]—NRER, DURESLE RV IR 1L
bucketListHf LA INSLH

B WbucketLis t AR RN BTG LB, A 5.9-3 R .

KEBER-3 WA ILEAl

import Cocoa

var bucketList: [String] = ["Climb Mt. Everest"]

X B HE TR BT =B A ["Climb Mt. Everest"]. B F e 2T
HoAw B By SR G A B P TREETEE o A FHEE S BREZ W30 ) HARPI 4R 1K T bucketList,

PG IR B ZH AT LA F Swiftht 2 BUHEWTRE I 2K 75 W N SRS 75 WAl 2 U HE I ,
IS B9-4 7 o
REZEERO-4 i FHAAIE W

import Cocoa

var bucketList+—fString}= ["Climb Mt. Everest"]

B B A78 G bucketListid B & [FFER Hin, U598 RIEZStringZS RIS,
— X IR, PR SE T 0 A I 30 0% S5 28 U SRAEWT 33 M5 B o W SR AR BB n 2]
B, SEI—DARIntSLFE B R, BB IR FJE St ring 288 1y 5L

PUAEAE T A0 QAR AR b B, R > i s a A B e R T

0.2 ifFlEFIEILELE

BUEA — A EARTE B T 2 ASHEI SR e, FRIVEEISEA el it &, RE—1NEE]R
BN, RHA IS RIS, 2 bucketListd N —28(EIE . Y —AS HARk BEE 2, Wift
I BR9-5 7
RAD;EHES-5 HSERERK

import Cocoa

var bucketList = ["Climb Mt. Everest"]
bucketList.append("Fly hot air balloon to Fiji")

X H FH3append(_:) % bucketListé A, append( :) iki%z—ANS%0, AR DI
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B Z AT A, R AR B e
playground & RN IZ AN 9-17 7 .

[ NON ] Ready | Today at 3:04 PM

I

@ < OQgm

Arrays

83

1 /7% Playground - noun: a place where people can play
3 import Cocoa

s var bucketList = ["Climb Mt. Everest"] [*Climb Mt. Everest']
¢ bucketList.append("Fly hot air balloon to Fiji") [*Climb Mt. Everest", *Fly hot air balloon to Fiji‘]

E9-1 #hnBirElbucketList
FHappend (_:) pREFI4bucketListiR I—EE AR A B ES, WIS H.9-6i7s .
REDEHI-6 XALEE

import Cocoa

var bucketList = ["Climb Mt. Everest"]

bucketList.append("Fly hot air balloon to Fiji")
bucketList.append("Watch the Lord of the Rings trilogy in one day")
bucketList.append("Go on a walkabout")

bucketList.append("Scuba dive in the Great Blue Hole")
bucketList.append("Find a triple rainbow")

IAEbucketList A 6N EAR T o AiTURRSRASOE TIRE A7 W] DAHA R — 5,
WRARTE R T B P A B AR B 4907

R EA AR A & ZHASETEIRIREY . 10N/ INESE T (M) ( Lord of the Rings)
ROV, IBIAES R A HhR DS R L5 T, HIki%remove (at:) keMilk, anftasis
PO TN, (KU MNETFIHRSI), LA "Climb Mt. Everest"{ T*& 5|01 "Watch the Lord
of the Rings trilogy in one day"fV T&5[2.)

REFES-7 MNEEHFMIBR TR

import Cocoa

var bucketList = ["Climb Mt. Everest"]

bucketList.append("Fly hot air balloon to Fiji")
bucketList.append("Watch the Lord of the Rings trilogy in one day")
bucketList.append("Go on a walkabout")

bucketList.append("Scuba dive in the Great Blue Hole")
bucketList.append("Find a triple rainbow")

bucketList.remove(at: 2)

bucketList
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A T HfitkbucketList 58 — ARSI MHEC L MR, fEE T8RS i)q—17
(bucketList ), ZRJ5SHARAREE IR . XADIREFRIE i & A (S ILE9-2 ), TEPLEA
B 0P MRS REE BB PO R BN O RS . ZETTESS ARG IMICER R Ehiin”
WML T . "Go on a walkabout"¥i7E HiE T8 - ANKI|,

eoe Ready | Today at 11:35 AM

Q| SpO 0

88 s Arrays
1 //: Playground - noun: a place where people can play

3 import Cocoa

5 var bucketList,= ["Climb Mt. Everest"] ["Climb Mt. Everest"]

6 \bucketList,append("Fly hot air balloon to Fiji*) ["Climb Mt. Everest", “Fly hot air balloon to Fiji")
ucket! ppend("Watch the Lord of the Rings trilogy in one day") ['Climb Mt. Everest’, “Fly hot air balloon to Fiji', "Watch the Lord of the Rings trilogy in...
ucket! ppend("Go on a walkabout") ["Climb Mt. Everest’, “Fly ho* * * *  * = et e s T iagyin |
ucket ppend("Scuba dive in the Great Blue Hole") ["Climb Mt. Everest’, “Fly ho gy in...
ucketList,append("Find a triple rainbow") [“Climb M. Everest’, “Fly ho 1"Fly hot air balloon to Fiji* gy in...
ucketlist,remove(at: 2) "Watch the Lord of the Ring P e — o
12 bucketlist, ["Climb M. Everest’, “Fly ho =
3 "Scuba dive in the Great Blu
4 "Find a triple rainbow"
= »

K92 il AE

ERRRYISFIAELE R SRR E2J5, IRREAR AR M L5 o RTES MBS FIAA]
PO T HARE S YURUGEIRZ AR BARES, AN HIE R A NEI— 1< IRERA 2
D ARESIEL? 7

Bl 2B P TR N BIRE S . B 2 M count/mPEic sk b TR . A&
PEAFTENT B i B AR BB 5, anfChe 5.9-8 s

KEBEB-8 I ITTRE N
import Cocoa
var bucketList = ["Climb Mt. Everest"]
bucketList.append("Fly hot air balloon to Fiji")
bucketList.append("Watch the Lord of the Rings trilogy in one day")
bucketList.append("Go on a walkabout")
bucketList.append("Scuba dive in the Great Blue Hole")
bucketList.append("Find a triple rainbow")
bucketList.remove(at: 2)
bucketList
print(bucketList.count)

“5AN,T AT, IR T EAAR A R RER T, REERE I SR A 2
FARIE S, ABATRAFAE URITIRAAT = B AR AU 5.9-987, IXHIF 47 (subscripting )
REZ S PRIV AE TR E R T IALHIE

REFE-9  H M s IFHAT =1 HAr

import Cocoa

var bucketList = ["Climb Mt. Everest"]
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bucketList.append("Fly hot air balloon to Fiji")
bucketList.append("Watch the Lord of the Rings trilogy in one day")
bucketList.append("Go on a walkabout")

bucketList.append("Scuba dive in the Great Blue Hole")
bucketList.append("Find a triple rainbow")

bucketList.remove(at: 2)

bucketList

print(bucketList.count)

print(bucketList[0...2])

I RATC S PR T S ( [0, . .21 ), FEE, i =ACRHHTE R Tk &, (]
[F R FEATETL AT AFTER SRS E R, Helllprint (bucketlist[2]).)

AR SRR KRR . BORTERIE IR A AR ORI TR R A T AR IR W7 7
XA R ER B A HAR AT Z A — 2, 5o, NIRRT &by, R AR
WA SEMRGEIR . 7T LU AR B Mds e R e E (SERGIXE ), GRS H9-10iR

REBFELO-10 T HraER

import Cocoa

var bucketList = ["Climb Mt. Everest"]
bucketList.append("Fly hot air balloon to Fiji")
bucketList.append("Watch the Lord of the Rings trilogy in one day")
bucketList.append("Go on a walkabout")
bucketList.append("Scuba dive in the Great Blue Hole")
bucketList.append("Find a triple rainbow")
bucketList.remove(at: 2)

bucketList

print(bucketList.count)

print(bucketList[0...2])

bucketList[2] += " in Australia"

bucketList

X B A INE MR E B +=S R A R T 2T RSO . Z Fr LB FEMR (L, 2 &K 512
B SEAGFRAAR ER I8 52451 AR [ Y 25 8——Go on a walkabout"F1" in Australia"#{ &String
K, I, RI2EMEWAIEICH: "Go on a walkabout in Australia".

XU E B RIS Ay, SRS T Bl s A BT ARE, BT LMRIT IR TR SR
HER . IREIXARIGR:, JoE s —A B AR 2 240 Bis (82821 545 10),
WAL BRL9- 117 o

RAIEHEI-11  HldicE

import Cocoa

var bucketList = ["Climb Mt. Everest"]

bucketList.append("Fly hot air balloon to Fiji")
bucketList.append("Watch the Lord of the Rings trilogy in one day")
bucketList.append("Go on a walkabout")

@ YeCF S walkabout, HERRYH 125 (K WIABKIE G 2 . —— S
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bucketList.append("Scuba dive in the Great Blue Hole")
bucketList.append("Find a triple rainbow")
bucketList.remove(at: 2)

print(bucketList.count)

print(bucketList[0...2])

bucketList[2] += " in Australia"

bucketList[0] = "Climb Mt. Kilimanjaro"

bucketList

B! BEGZ T, e %#/\EﬁﬂéT M, AR E T E RO R
PRIAEXT HARE SRR N ARG R, (HJE XTT%%J/\S&(bucketLlst append AN KIHE . 7RXT

Ao bi: “NiZisA B Iagk!”

SRIGIRIREN T A4« “FRENTE Wl {5 G ER 'ﬁn%m%ﬁ%@%bnﬂﬁH*Tﬁ]ﬁ%~/\§ﬁfﬂzu/zxfriv
FnT Lot D X AN, SRR RGPS FHappend (1) o iXHFE H 25— bucketList . append
AT T

R 2 (2 WA $9-12 ),

REGFH-12 RN BATMITR B —

import Cocoa

var bucketList = ["Climb Mt. Everest"]

var newlItems = [
"Fly hot air balloon to Fiji",
"Watch the Lord of the Rings trilogy in one day",
"Go on a walkabout",
"Scuba dive in the Great Blue Hole",
"Find a triple rainbow"

1

for item in newItems {
bucketList.append(item)

}

bucketList.remove(at: 2)

print(bucketList.count)

print(bucketList[0...2])

bucketList[2] += " in Australia"
bucketList[0] = "Climb Mt. Kilimanjaro"
bucketList

B — MR HARBEE, 4 FnewItmes, EEDIE—Afor- infG¥m FHE4H R
A TC R I LA 2 bucketList o 7676 3 9 4% /B FH 3k H item 28 & Ok %3 ot & 3
bucketList#t4,

XA AR (R f i, RO TRk T7, Rk
RtE—,

U

FIRWE . IETE B SR, JRZEIR



74 % 9% Hxa

“ERAEXREAR LS, RAE, (R TR LSS S Ay, ik ol DU AR A 7 #fscn]
Pho AT LAMGH+=E— 350 21 5 — 380 — R — AR 21 75 — A8l b, anf sy o
9-13F17R~ 6

RE;EH9-13  FINEAIR(EE BT EACH

import Cocoa

var bucketList = ["Climb Mt. Everest"]

var newltems = [

"Fly hot air balloon to Fiji",

"Watch the Lord of the Rings trilogy in one day",
"Go on a walkabout",

"Scuba dive in the Great Blue Hole",

"Find a triple rainbow"

]

¢ . . I ‘
bucketList.append{item)
3
bucketList += newItems
bucketList
bucketList.remove(at: 2)
print(bucketList.count)
print(bucketList[0...2])

bucketList[2] += " in Australia"

bucketList[0] = "Climb Mt. Kilimanjaro"

bucketList

+=Ia AT R TR E’\Jﬁéﬁ“@%bu SN BAF H AR BRI INE

wa, BEIRAET ; 28 AT A BT 7 AL XA~ H AR EE ORI AR TR BT

I, HEHA FARS ﬁﬂ mommwmx rat:) BRECKIH CR I I BB /48 2 R 5 IMT
B, W H9-14F1R

REDEHEI-14  HHAH BEn

import Cocoa

var bucketList = ["Climb Mt. Everest"]
var newlItems = [

"Fly hot air balloon to Fiji",
"Watch the Lord of the Rings trilogy in one day",
"Go on a walkabout",

"Scuba dive in the Great Blue Hole",
"Find a triple rainbow"

]

bucketList += newItems

bucketList

bucketList.remove(at: 2)

print(bucketList.count)

print(bucketList[0...2])

bucketList[2] += " in Australia"
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bucketList[0] = "Climb Mt. Kilimanjaro"
bucketList.insert("Toboggan across Alaska", at: 2)
bucketList

insert( :at:) BRECH NS FB—NSEIEZ 2R MBBEH P EH] . (FfZ—TF, X4
BAFAZStringSifil, ) 5 AN SEEEZAREE I C R e A AL E RS
PRAEVE B SE A, RIEE T, 20 H IR E VER RIS .

0.3 #¢HFR%E

FHOREL, JRERZ S ZRREEHE T AR LB S T — & Myronf A, b fR—
ESINT 2 Myronti /R bucketListiik, PERIIRE—AF QB HARE . Mr7ER 24s
W5 BB ZHEEIRE AFRES T ok, BEEEA—DITCR,

TEBRMyron[F] 2L T R 2R BIBUEZ 5, WX UARNT 89 B ARG SR TR AR IR P —FE
W MH==fae %, s Ho-1587R .

RAYEBEEI-15  KEr N & B A

import Cocoa
var bucketList = ["Climb Mt. Everest"]

var newlItems = [

"Fly hot air balloon to Fiji",

"Watch the Lord of the Rings trilogy in one day",
"Go on a walkabout",

"Scuba dive in the Great Blue Hole",

"Find a triple rainbow"

1

bucketList += newItems

bucketList

bucketList.remove(at: 2)

print(bucketList.count)

print(bucketList[0...2])

bucketList[2] += " in Australia"

bucketList[0] = "Climb Mt. Kilimanjaro"
bucketList.insert("Toboggan across Alaska", at: 2)
bucketList

var myronslList = [
"Climb Mt. Kilimanjaro",
"Fly hot air balloon to Fiji",
"Toboggan across Alaska",
"Go on a walkabout in Australia",
"Find a triple rainbow",
"Scuba dive in the Great Blue Hole"

1
let equal = (bucketList == myronsList)

RESR PR N SR —RERY, FRTRES B equalUE B . AidequalFIgHE M. N
fha



76 9% H4

w0, BUUEAE PR X BEWRE PN A — R BB R AR S A
TEXAMI 5+, myronsList4i"Find a triple rainbow"ERIPLEI IR . XA BFRHTE
myronsListRERIEFANE FARSE, WIS HR9-16T/R .

RAD;EH9-16  ffmyronsList /iyl

import Cocoa

var bucketList = ["Climb Mt. Everest"]

var newltems = [

"Fly hot air balloon to Fiji",
"Watch the Lord of the Rings trilogy in one day",
"Go on a walkabout",

"Scuba dive in the Great Blue Hole",
"Find a triple rainbow"

1

bucketList += newItems

bucketList

bucketList.remove(at: 2)

print(bucketList.count)

print(bucketList[0...2])

bucketList[2] += " in Australia"

bucketList[0] = "Climb Mt. Kilimanjaro"
bucketList.insert("Toboggan across Alaska", at: 2)
bucketList

var myronsList = [
"Climb Mt. Kilimanjaro",
"Fly hot air balloon to Fiji",
"Toboggan across Alaska",
"Go on a walkabout in Australia",

"Scuba dive in the Great Blue Hole",
"Find a triple rainbow"

]

let equal = (bucketList == myronsList)

9.4 A ATEH

PRAE TARZHKE 1ok X H ARG BRECH A T/ IME /AL, (B2 A AT LB — R REAE MO 44,
WE R T & 4448 (immutable array ), | A48 HAS H s

BARFRATES — AN, B PIE R B ANz 725 P SE s A Iz 7 A2 DL HAl
HE, REAR— S o TP E X L PR O SR AN T AR E A rhofe 2B i o BRI
TR C ANz T, A REF KB M.

BEE— AT AR I — JE B RRI Atk ARSI BR9-17 s .

RESEL-17 A%

let lunches = [
"Cheeseburger"”,
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"Veggie Pizza",
"Chicken Caesar Salad",
“"Black Bean Burrito",
"Falafel Wrap"

1

et BRI A AT K] . IR MRy B B, s 2, SR iRn
REMBE AT A5 . IR EORT IR — BT 81 43 Lunches, Swifas A, Poniikes— N
Let SR A H ) ik JE BT (L

9.5 3t4

FEAn i RRTE 5 B SCRS B AN T BB A BRI, Swiftt A GiI5h
i TERAYHelp — Documentation and API Referencef] FXcode 7 ) SCHY, WIEI9-3FT /R

Search |

Documentation and API Reference 380

Xcode Overview
Release Notes
What's New in Xcode

Quick Help for Selected Item ~R?
Search Documentation for Selected Text ~"\C38/

E9-3 #phpen

XEATIF— e 1, TETAAE 2R M0 A Array 4% B 2588, 24T IFSwiftth Array 268 (150
¥4, WnE9-4F 5 .

ene < > [m) Q Array (<]

Swift Standard Library > Array

Generic Structure

Array

An ordered, random-access collection. Language
Swift

On This Page
Overview
Symbols

Overview Reltionships

See Also
Arrays are one of the most commonly used data types in an app. You use arrays to organize
your app's data. Specifically, you use the Array type to hold elements of a single type, the
array's Element type. An array can store any kind of elements—from integers to strings to
classes.

Swift makes it easy to create arrays in your code using an array literal: simply surround a
comma separated list of values with square brackets. Without any other information, Swift
creates an array that includes the specified values, automatically inferring the array’s
Element type. For example:

// An array of 'Int' elements
let oddNumbers = [1, 3, 5, 7, 9, 11, 13, 15]

/1 An array of 'String' elements
let streets = [“Albemarle”, "Brandywine”, "Chesapeake"]

K19-4  FIITICHRY
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AERERTIRRAr ray i 3CH . I SCRIAGLL S0 S TT DAERSA IR, fR &2 H il
SXSE TR
9.6 FiAHkALS

W T T KL

var toDoList = ["Take out garbage", "Pay bills", "Cross off finished items"]

A—AArray B RRAS 2Rk toDoLis tE R A L E, SRR EIE .

9.7 HIRPREZRS]

HHFFPRAR 2R > TP B A S Aplayground . TR SO X AL TR INF, SR IGHEZE Him
WEEGG . BEPFR— T 3R, FEmA 85 5k 5E X M

9.8 HEMMLLES

TATEH S HBNEG IR . AR SR F R —1 T, HkEfiibucketList
F"Fly hot air balloon to Fiji"fy&5l,

T XA IrksR Bl Index? (WHLEAT S RG] ), SBRIFXAME, KM EiHELH ™
MiBEFERNET . &5, HXHERT B bucketList IR M & ERYFAFH o



FRATTE L —F 2R T SwifthArray 288, ML IICE PR EZR, ArrayZRARA .

SR A SRS, A IR R R AR e — s, IR e ZEm RIS B .
Xk F 2 (dictionary ) M5,

DictionaryfiifH42{a st (key-value pair) ZHZULAZSIIZ AR, S HLAYSEMLGT BI(E . Ak
AR IR 25 IR 45 B A3, JUERAA IR SS B, Ab st 2 4R BMR B KA . 5 2 260, J4E4ADictionary
FARI B, B iR RS A

Dictionary (BRI SEME— 1Y) o 3K AR TR G T AR e — MG 2 R (B, 3 2
FAAHEIAT ey, B AT REA i LR 8RR . HEBR KR A S, siaem i ss &
P ZLJ5 —E REPR B AR 69 1 ZE 5 KA

AREECAZ U EI AT U

O @I hn b s

Q i g 7

Q I8 e

TN A LA Gk B L TARJEBE, IR BRSwifthH 5 A 43 o B e A3 A0 o] 7 S S (i 6
B

10.1 fliE=F8

Bl Swift ML) E HIEE IR . var dict: Dictionary<Key, Value>. iXfpfUfisfd—
SDictionaryf Rl AESLH], fndict, PG EEREIEZ A 2B R A TGS (<)
H, X B HKeyFValue# s,

X T SwiftfiDictionaryZS UG, E—AYEORIEHALIT# 5] (hashable ): tale4s T Key
WA FIHLHIEDL ctionary (RAEFE 457 (U HERDZME— 1) . Swifthy HEAS AR T,
anstring, Int. Float. DoubleffiBool,

TR ERMZHT, ek BEEBIRG—DictionarySLHlAIR k.

var dictl: Dictionary<String, Double> = [:]
var dict2 = Dictionary<String, Double>()
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var dict3: [String:Double] = [:]
var dict4 = [String:Double]()

AR TS B R IR ZE SR . S SE BRIk Dictionary 28 B SR, AR AR 1)
HKAUFEE , Key ik B ML ZStringZRRIHE, MiValue®iX & M ZDoubleSMIAY(E . 7FiX4
FREOLT, FHSCHIE RS . WA A (EH.

[: TR O A BIVE? A5 R —FER) . PRI ER LS T Dictionary 2Rl fy 5L
Bl [ 1 AL DI ctionary 28 () 2s S, I HL2 i B R A A0 287005 B2y ok
HERE. Hhanid, dictldg e HISAGHgiwtafb 2 Fi, () kN HIDictionary 3SR 1 2R
IHIIRAE T, XA SR — D2 8], AR5 )5 R SN Ap i e ik,

FIFHGF Swifthy ZS AW RE S ARAG o 8RR ARG s {73y, i HLRGR AR, L, A
SRRl TSR

10.2 ERFH

JFEETT, SeflE— 1 playground, 4% A Dictionary, 5 H—/~4 ~NmovieRatings)F
2R A — Lo B e w an ke, AR B L0-1 R o

REBFE10-1 QT

import Cocoa

var_str = "Hello, playground"

var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]

A Hpictionary By M QI T ARS8, XA F A AT s . T
HEString, FoR—iFHR . XS RIRER Int, FoR—ARRE D,

10.3 B A&y 7 8L

AR 1AM, B2 IR E NI P ORI B SO . & BRI ] count R HX
FIAA MBI, A H10-28 7
R73;5810-2 ffifcount

import Cocoa

var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]
print("I have rated \(movieRatings.count) movies.")

Al LITEEHI G B 4)i%: I have rated 3 movies.
PAE MAmovieRatings FHLAFEEHUE, A RASHE B 10-3 .
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REGFE10-3 TP E
import Cocoa
var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]

print("I have rated \(movieRatings.count) movies.")
let darkoRating = movieRatings["Donnie Darko"]

B, FR R SRR (E DGR A s . 25 B e - LR E T "Donnie
Darko"iX/{M#, darkoRating#i{r%5:T4,
FifF OptionJf s ifrdarkoRating S FRARBCE 245 2. (W& 10-197R ),

'YK ) Ready | Today at 12:49 PM = 0|00 3 0

B8 s Dictionary

77 Playground - noun: a place where people can play
2
@ import Cocoa

4
5 var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4] ["Dark City": 4, "Donnie Darko": 4, "Chungking Express": 5]
6 print("I have rated \(movieRatings.count) movies.") "I have rated 3 movies.\n"

7 let darkoRating = movieRatings["Donnie Darko"] 4

ration let darkoRating: Int?

Declared In  Dictionary.playground

= >

I have rated 3 movies.

E10-1  FifEOptiondf fidrdarkoRating

Xcode G YFFRATHZEAI R Int?, {H2movieRatingsiZEA 2 [String: Int]., M4 SA—
FE7 DictionaryZRRIFFEA —F ik S IRRIER MEAFEE . LR, BUEIRBA (BEEURL )
( Braveheart ) Wiy, FrLMUES . let braveheartRating = movieRatings["Braveheart"]
2>ffibraveheartRatingfJ2EH A Int 25 HAE nil,

TR S E T FARiiliimovieRatings: movieRatings["Donnie Darko"]. XFiE
I PR 5 Stringd "Donnie Darko"RERMIME . TCifr i H AR IDictionarySEfilfy
S, FHMAEL SR F 5 Dictionary (H 28 UM DL EC (g n] 25 2R A A h, R AR VA
movieRatings 4 IR M Int? (—4~A]ZSInt ),

kB i B E, AT B 10-4 TR .

REEE10-4 Bl

import Cocoa

var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]
print("I have rated \(movieRatings.count) movies.")

let darkoRating = movieRatings["Donnie Darko"]

movieRatings["Dark City"] = 5

movieRatings

WRITIL, St Dark City" CERAEIIIESE TS,
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"ﬁ—ﬁﬂﬁﬁﬁE‘Jﬁiﬁﬁﬂﬁ%ﬁ'—ﬁ?ﬂﬁﬂ’%ﬁ*ﬁ?@%lﬁ@@- updateValue( :forKey:)J 5k, i%
NIEREZPIANSE0: value: ValuefliforKey: Key, HB— 1S valuefEZHaiE, £ -1
ZHforKey s & WA T 2L

XATEZHUAR, 2R ERAFAZEZ R ME . &0 NNEL.
updateValue( :forKey:)iR [R]85 X FjR HIZRAR 56, PR XA EE] GEAE 7 3L A A7
1E. B, fBupdatevalue( :forKey:)BiR [FMEIRZS — N TUHAIS T A A 23 5245, I FH ] 25 52461
G ARG A IHESBA . RITREE LM (S WA TEE10-5 ),

KABER10-5 TOHi{H

import Cocoa

var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]

print("I have rated \(movieRatings.count) movies.")

let darkoRating = movieRatings["Donnie Darko"]

movieRatings["Dark City"] =5

movieRatings

let oldRating: Int? = movieRatings.updateValue(5, forKey: "Donnie Darko")

if let lastRating = oldRating, let currentRating = movieRatings["Donnie Darko"] {
print("0ld rating: \(lastRating); current rating: \(currentRating)")

}

F0-20 R T isfras i (FET=4J%¢ ) ( Donnie Darko ) WJIH{EFH{HE

YK ) Ready | Today at 10:27 AM ESENRSd (m=fjm]
& S Dictionary
777+ Playground - noun: a place where people can play
© import Cocoa
s var movieRatings = [*Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4] ["Dark City": 4, “Donnie Darko': 4, "Chungking Express": 51
6| priNt("1 have Tated \(novieRatings.count) movies.*) I have rated 3 movies.\n"
7 let darkuRat)ng mnv)eﬁat)ngs[ "Donnie Darko"] 4
: ngs[*Dark City"] = 5
5 movieRatinge ["Dark City": 5, “Donnie Darko": 4, “Chungking Express": 51
10 let oldRating: Int? = movicRatings.updateValue(s, forKey: “Donnie Darko")
1 if let lastRating = oldRating, let currentRating = movieRatings[*Donnie Darko"] {
2 print("0ld rating: \(lastRating); current rating: \(currentRating)") *0ld rating: 4; current rating: 5\n"
8}
= >

F10-2 EHEAE

10.4 EAnFNMIFR{E

B TUNTEREL, B IEARTE — T Ui A R (R SR R AR . B
HENMEDTAG , AR . 10-671

RELEH10-6  HEHN(E

import Cocoa
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var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]

print("I have rated \(movieRatings.count) movies.")

let darkoRating = movieRatings["Donnie Darko"]

movieRatings["Dark City"] =5

movieRatings

let oldRating: Int? = movieRatings.updateValue(5, forKey: "Donnie Darko")

if let lastRating = oldRating, let currentRating = movieRatings["Donnie Darko"] {
print("0ld rating: \(lastRating); current rating: \(currentRating)")

}

movieRatings["The Cabinet of Dr. Caligari"] = 5

% HL & ¥:movieRatings["The Cabinet of Dr. Caligari"] = SZ5F 8Ll T a4
B}, WREZBLPEE (ApIh LS ) L83 TH5E ("The Cabinet of Dr. Caligari") I,
FET MR (FsERTT ) (Dark City) 4cH, GACASHEEA10-7F 75 .

REGEHE10-7  MIBRIE

import Cocoa

var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]

print("I have rated \(movieRatings.count) movies.")

let darkoRating = movieRatings["Donnie Darko"]

movieRatings["Dark City"] =5

movieRatings

let oldRating: Int? = movieRatings.updateValue(5, forKey: "Donnie Darko")

if let lastRating = oldRating, let currentRating = movieRatings["Donnie Darko"] {
print("0ld rating: \(lastRating); current rating: \(currentRating)")

}

movieRatings["The Cabinet of Dr. Caligari"] =
movieRatings.removeValue(forKey: "Dark City")

removeValue(forKey:) Jy &4 3% — M HEAE N S 80, K 5 F VTS 9 B 80 % M B o BRLAE
movieRatingsC & A (BT ) &KH T

AN, ISR HC MBS, XA 1k 23R ] 5 HOCHR AL

1 L, AT LIXHES : let removedRating' Int? =movieRatings.removeValue(forKey:
"Dark City"). [A & removeValue(forKey:) £z i& |l % M Bk 09 55 4] A nf 25 28 A0 fr A
removeRatingZn a3 Int, QISR EXTIHIE #ﬁ#ﬁb&ﬂéﬂ’hﬁ G I Al e AR Bl e Y
AR TTE

ik, g EEHX AT IR BHE RS AT AR VY o AR AN B A, IR ATCIe A2
TR IHE LA RV, X E X ER 2B MR

AT DU R B n D URINBRBE(EXT, A 510-8 7 o

KRAYEE10-8  E—MEEAIEIL Anil

import Cocoa

var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]
print("I have rated \(movieRatings.count) movies.")
let darkoRating = movieRatings["Donnie Darko"]
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movieRatings["Dark City"] = 5

movieRatings

let oldRating: Int? = movieRatings.updateValue(5, forKey: "Donnie Darko")

if let lastRating = oldRating, let currentRating = movieRatings["Donnie Darko"] {
print("0ld rating: \(lastRating); current rating: \(currentRating)")

}

movieRatings["The Cabinet of Dr. Caligari"] =5

movieRatings.removeValue(forKey: "Dark City")

movieRatings["Dark City"] = nil

LERTEA BT R — Ry, (R IR R A2l I R B A E

10.5 &R

FHfor- infE¥ AT LAk 7 F 0, SwiftiDictionaryZEHI ki ) So) rh i AN TG 2 o S (i v 4 it
T— O ERHLE] . X AL E S R B A A I AR AN TR A N A GRS
AE—ATCdH, for- infFER AT AZEMEERA AN, AR5 B 10-9F7 /% .

KA3ER10-9 Tl

import Cocoa

var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]

print("I have rated \(movieRatings.count) movies.")

let darkoRating = movieRatings["Donnie Darko"]

movieRatings["Dark City"] =5

movieRatings

let oldRating: Int? = movieRatings.updateValue(5, forKey: "Donnie Darko")

if let lastRating = oldRating, let currentRating = movieRatings["Donnie Darko"] {
print("0ld rating: \(lastRating); current rating: \(currentRating)")

}

movieRatings["The Cabinet of Dr. Caligari"] =5

movieRatings["Dark City"] = nil

for (key, value) in movieRatings {
print(“The movie \(key) was rated \(value).")

}

ERTAT A EN T key Mvalue{EH G I —DFATH o IRESTHE BRI LR
EHEERE T .

IRIFAT ZE RIS DT R TR A BEANE . AR AR 2 —4>, Dictionaryf@fit 1 nl LI
M5 R R, AT R 10-10F7R

KEBFR10-10  Hijlsd, s

import Cocoa

var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]
print("I have rated \(movieRatings.count) movies.")

let darkoRating = movieRatings["Donnie Darko"]

movieRatings["Dark City"] =5
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movieRatings
let oldRating: Int? = movieRatings.updateValue(5, forKey: "Donnie Darko")
if let lastRating = oldRating, let currentRating = movieRatings["Donnie Darko"] {
print("0ld rating: \(lastRating); current rating: \(currentRating)")
}
movieRatings["The Cabinet of Dr. Caligari"] =5
movieRatings["Dark City"] = nil
for (key, value) in movieRatings {
print("The movie \(key) was rated \(value).")
}
for movie in movieRatings.keys {
print("User has rated \(movie).")

}
HIEINE JimovieRatings AU, JFHEMIM AW A AR AT EN RG] 55

10.6 AAT=FH#

BT AR Z NG AT ARl 22 A%, Flet B IR Swiftd i #71X " Dictionary
SEBIATAR AR AR — N A L R il B 24 SR (AR ),
WRASIE L 10- 11K .

REBFL10-11 QIR AR F

let album = ["Diet Roast Beef": 268,
"Dubba Dubbs Stubs His Toe": 467,
"Smokey's Carpet Cleaning Service": 187,
"Track 4": 221]

it E A TR, i H RO E AR T, SRR S IR L. GRidE )

10.7 B EuEER A EH

A7 It = A i B A B SR H o 280001, BB E AT Wl A L R
Ik CRHFPESY ),

ARG, AHRMEE R PR E— 1 Array, WRISEEEA10-120R
RAETEHE10-12 5 AL

import Cocoa

var movieRatings = ["Donnie Darko": 4, "Chungking Express": 5, "Dark City": 4]
print("I have rated \(movieRatings.count) movies.")

let darkoRating = movieRatings["Donnie Darko"]

movieRatings["Dark City"] =5

movieRatings

let oldRating: Int? = movieRatings.updateValue(5, forKey: "Donnie Darko")

if let lastRating = oldRating, let currentRating = movieRatings["Donnie Darko"] {



print("0ld rating: \(lastRating); current rating: \(currentRating)")
}

movieRatings["The Cabinet of Dr. Caligari"] =5
movieRatings["Dark City"] = nil
for (key, value) in movieRatings {

print("The movie \(key) was rated \(value).")

}

for movie in movieRatings.keys {
print("User has rated \(movie).")

}

let watchedMovies = Array(movieRatings.keys)

X BACL A rray ()R T — SR [String 1 SE0, RIS S AL 8 A2 sl i 245
JEwatchedMoviestEArray i, FnELLAE TmovieRatings ML T AYHLSE .

10.8 BIRPkELRS]

HEArray Ut P HIFAF I QD FORSEEFIN T, BN EE ORISR, il
AR Do AR R, IR AR SRS . (AT LG R4S FHR S o )

e, FU I T LAIRG o 45 RAE R BLZML T e . R, FA MR A% 2R R T
— T, LA AL AR e T RIAE—47 LT EHR R o

Georgia has the following zip codes: [30306, 30307, 30308, 30309, 30310,
30311, 360312, 30313, 30314, 30315,
30301, 30302, 30303, 30304, 30305]

10.9 E=EHEKLS]

PR3 AR AR R, Aad s T B R B R A% B R L T R s 91— o AR T BETR B AE
SCRY R AR FR AT E AT p RN FER A . (AT, AATTE R R R R A TR ) IR
Al BB T B A B print () AU SRR IS5 terminator, XS EERIATEE S G FTEN 7
FRER S A IRA TR, (R TR ZERITT R

SEBGX AR B TIEARZ , (B RAN I e — i i 24T B S G o 4 T BN — Nl — e
BRI TFARR . (R Z DS EEIRA IR



SwiftR LS AR EALZ & (set) o SetAEART I, SI0HE FUZ PR 25 1 i 42 (it
1, RN TN EBRE AR IX . AE A Set I s HAMRFI i

1.1 HT42&E8

A R—UHEAMFE LB TTFAE . XA SCH R SEAX TR, FEEAFN, I+
HAT AN ELE, v, BT UAZERI2,2,2,21NE, (HREASAT.

A G IAGRERMZ AL, HEA—S X ], Ryi—RE, EENERIFR, 7l
ML IME—, SEEUARTAEEME, I T HRITEME—, E£5TEHITEST 5 Hashablehidl,
LIRS —E . A, FHLAGME T LGB X R BRI, AR A RURAAE T B e R A
SEHEXT

F-1GE T XA [R] S AN R]

Fz11-1 ELEESwiftlI B 28

BERED aF ME— FhE
KR v S TH
T 7 i AT
e = e e

11.2 BIZ&ES&
AR —~Set 3L f]. AlEE—AHplayground, fi4% A Groceries.
A ARARASE 1 -1 R AR Sk A i — 1~ Se t S,
RADFR11-1 QIEES
import Cocoa
ar_str_=_"Hello, playground”

var groceryBag = Set<String>()

FATBE T — 1 SetL i, HIHHFAString, XJE—14 ~groceryBaghy ] 24, H




e

8 HlIl¥ K&

B2 FRATRAINE ARG,
AL Hinsert(_:) ik groceryBaghi A Y, USRS 11201

REBFRNM-2 HESHIOTR

var groceryBag = Set<String>()
groceryBag.insert("Apples")
groceryBag.insert("Oranges")
groceryBag.insert("Pineapple")

FifEgroceryBag LIAIA T4 VE, IRFHAIE —FE, RATTLURTIESERHNE, W
AL BA1-3F178

REDER11-3 WITES

var groceryBag = Set<String>()
groceryBag.insert("Apples")
groceryBag.insert("Oranges")
groceryBag.insert("Pineapple")

for food in groceryBag {
print(food)
}

WEARAT R, R&FFlgroceryBag ARG RAFTENS] T H &
A Swift 3.0, Setif¥fy H O T It i1 o ANid i T LU Be b 187 55 5 ) 1 v 1 A A
Bo REFANTC LAE T AEQE Set ST N L /Y24, AR B 11-4577R .

KEBEENM-4 FRIRAIEES

var groceryBag = Set<String>(["Apples", "Oranges", "Pineapple"])
groceryBag-insert(“Apples')

groceryBag-insert("Oranges")

groceryBag.insert("Pineapple’)

for food in groceryBag {
print(food)
}

X BACTS (AL & MR L 7T N —"Array SEIB1) i —A-Set L] (55175 STRA VW)
e ) o XFE, MIATRERA=Rinsert () 7k,

SEEPRE T 5 — M B A R S . X R AR S Se t A 75 B A A r ray B
AL Ak, e, ARSI B 1-4rh A aT LR T T B 4546

var groceryBag: Set = ["Apples", "Oranges", "Pineapple"]



for food in groceryBag {
print(food)
}

X B R A M groceryBag i SetZ A, XA TA TR LUHAr ray il i A i — 4
Set3 .,

11.3 =H&ES

HAEA T Set L], /R mT Re S AR HIE A b B N ER TG 2 o Fban, R REAEHIiE g roceryBag
RS HEMREITCE, SetBERIE T contains (1) FEREF HNIEB/A AR T
%, WSS E11-5FR .

RIGFEHN-5 HHAED

var groceryBag: Set = ["Apples", "Oranges", "Pineapple"]
for food in groceryBag {

print(food)
}

let hasBananas = groceryBag.contains("Bananas")

hasBananasHJ{E N1, ¥REUgroceryBag A KA,

11.3.1 H&

R — TR RLE, IEGER—MITA . URITIN Tk, BIASE ISRV o AR
T—IRMBAIEY 4, KIS TR ROV IRIETERR A A LSS A C 3 4 BACRUMHIRCTT, BTLA
PUEACIRMI B ARG IR, U 116

RADEB11-6 SIHFES

var groceryBag: Set = ["Apples", "Oranges", "Pineapple"]

for food in groceryBag {
print(food)
}

let hasBananas = groceryBag.contains("Bananas")
let friendsGroceryBag = Set(["Bananas", "Cereal", "Milk", "Oranges"])
let commonGroceryBag = groceryBag.union(friendsGroceryBag)

X BAESHS I T — AN Set # EORFRIR A A B i AS, I H Hunion(_:) HIEIEHNME
EHIFEFK, union(_:)JESetZRAI— "k, #52—1SequenceTypeZ 4L, J1iR [Fl—A~HrHY)
Set LM L HL S T DA PR E G R ICE WA, KT DR HUNE S £ S union(:)
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IR BE - EE I EICRNES, ASAER ., XH, commonGroceryBag &I~
groceryBagflfriendsGroceryBagEH G I EXAIES .
E1 -V ETEALR 7 X0 TN E A 4 .

groceryBag friendsGroceryBag

Oranges Milk

Bananas

Apples Cereal

Pi I
ineapp'e Oranges

4

(commonGroceryBag)

Apples

Bananas
Milk Cereal

Oranges
Pineapple

E1-1 HAESIE

1132 R&

PRFIITACK SE B i G VR GMER BOIRIE 25 44 B AR L. BIZ5 , ARA A A NI Rk
[, ALK RAESUKCR YL, P, ARITEHAS T — P A R AL AR SR R ML fr e B A
9, DMEREIRAE, AT -7

KEBFRN1-7 EEHLE

var groceryBag: Set = ["Apples", "Oranges", "Pineapple"]
for food in groceryBag {

print(food)
}

let hasBananas = groceryBag.contains("Bananas")
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let friendsGroceryBag = Set(["Bananas", "Cereal", "Milk", "Oranges"])
let commonGroceryBag = groceryBag.union(friendsGroceryBag)

let roommatesGroceryBag = Set(["Apples", "Bananas", "Cereal", "Toothpaste"])
let itemsToReturn = commonGroceryBag.intersection(roommatesGroceryBag)

EARM T intersection () JIERK M FRAFET A A AR LR, IFH— Y
SetSLfilik Mk se i HYTCR . EI11-2H1 35 R R U] TiX R SC R . IR AR AR HIRAY
AIER, AdARIA#ELE.,

commonGroceryBag roommatesGroceryBag

Milk Apples

Oranges Bananas Toothpaste

Pineapple Cereal

f

SEIR [ 7 LA
(REAM)

K112 EH5McE

11.3.3 AHEXR

FATYREI T AT Funion () i dimiAE A A9 ML & AT TR MRS, YR T
i fAlintersection( :)Jrdk i M A HISERIEE , GBI TGS G . IR ﬂ
SR A R A A LR E USRS A TN

AT, R - VR A U TSRS T 54k v A 0 — B Rk i
TR, (RIS A S 05 A JUREIEOR GRS AT AR ) . R0 e
IRATE, BRI O, e . AL TR LB RS ek FL e — Tl
LI ST, TSR SwiftllySet AT — Ay 7 A HE B i — i
WS B 1-8 TR

RAFELR11-8 FIESHISCHE

var groceryBag: Set = ["Apples", "Oranges", "Pineapple"]
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for food in groceryBag {
print(food)
}

let hasBananas = groceryBag.contains("Bananas")
let friendsGroceryBag = Set(["Bananas", "Cereal", "Milk", "Oranges"])
let commonGroceryBag = groceryBag.union(friendsGroceryBag)

let roommatesGroceryBag = Set(["Apples", "Bananas", "Cereal", "Toothpaste"])
let itemsToReturn = commonGroceryBag.intersect(roommatesGroceryBag)

let yourSecondBag = Set(["Berries", "Yogurt"])
let roommatesSecondBag = Set(["Grapes", "Honey"])
let disjoint = yourSecondBag.isDisjoint(with: roommatesSecondBag)

PRk SRR, VR Z A KA A URITTITENCR 28 B I A A I =i R B
SLHA ., BIERESAES (MyourSecondBag ) BT AL b1 H IAEAE W2 B2 L4 isDisjoint
#7541 (UlroommatesSecondBag ) 1, SetfisDisjoint(with:) kiR ol ELEiK

TEAGH, disjointyH., PINES (BMAE) WAMEMEMEL ., IRFI%E ] LIS IKIR
Je I ZAMOKRUSHL T

1.4 FiAHk&LES]
AT FARHS , KBTI A A A i i

let myCities = Set(["Atlanta", "Chicago",
"Jacksonville", "New York", "San Francisco"])
let yourCities = Set(["Chicago", "San Francisco", "Jacksonville"l])

HHSetry— ik, MEmyCities A EF U yourCities BT ARR I /R (E, [ $2
Ry XA R SmyCitieshli yourCitiesfJ# & (superset) . |

11.5 BIIRPkELS

AZEMF| Tunion( :)flintersection( : )& W RAIENES . AT ARHE, KATEE)
AR EEET L], R AE AT S LR sl B SR, R EISetI A AIE ik, BT
B AR RECHS, fBunion( @) Flintersection( )M hix Lk,
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N

F4 (function ) JE—HA A TS, ARSI FE NS . R4 THlE T
PATINAESS . B E 2t —2 kg, HanSwifd i fprint (), LARFRATI S FCRD B 2 HAth

PRECSIATIN . A ekt os i LA, TR ALK AT B pRECE T AR o A7 SRR SE
AR idm —2efE B T DS R B o — /ML, 107, BRIz #IF 2 i A 2
TAE. R e TAE W E B, A e AR, R)e e Rl —u ity T4F
R

PRACE AR P AR A — . SEPr b, RRFPTRARORRRRE Bl — AR S Y pR L[] 58 1
KAhIhRe. B, ARRNARZ . 188K, B0, MHHEAERXT, A5k,

FNTIN—LE T4

121 —PEERBRE
BNl —~ 24 MFunctionsfi¥playground., Hij A AARALTE H12-1 7~ CAD .
REDHEBE12-1 7 SUHREL

import Cocoa

var-str = "He]le, p] aygFe"“d"

func printGreeting() {
print("Hello, playground.")

}

printGreeting()

X BACAS H func et 7 B R4S FprintGreeting () K& L—A %L, [RHESIE25HY,
XA BRI Z AT SE, (FEE STEAN A58 )

LAt ({) RERRECEEE TR . RAT DI RS0, ik shlcnfel T4, A pR%L
mF, FEFES TS24 T, printGreeting () BREAER isa, HA—FHCH, Ffprint ()3
$TEHello, playground. il 4 .

AR REL, IEERAT NSRS . BRI — A, FERREUE U — 1T A SR
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printGreeting (). PHBRESPITHACHS, SRJGHello, playground. hiwiki th 2IFHl 4 T .
MAERCALE FIHHAT T — AR R s, AT S S e — R T,

12.2 EHESH

PRECA A2 (parameter ) ZJrBLREMCE ZHYFE 1. FISEOT LU s B ARG . Ffl1Z
I LB R B X F AR B8, PO E AT LIRS 2 bR R fe i (9 Btk el 2 [ i
(. PREBRIEIES A OSBRI TS 80 A4 2R

B — %, FIHSEETENE MR AE B, T 5 12-2577R

REg;EFER12-2 fHFHSE
import Cocoa
func printGreeting() {

print("Hello, playground.")

}
printGreeting()

func printPersonalGreeting(name: String) {
print("Hello \(name), welcome to your playground.")

}

printPersonalGreeting(name: "Matt")

printPersonalGreeting(name:)#32 — S48, KA G EFES PR, £4
(argument ) JE I HIE AL B4 R £~ (parameter ) TYfE, A0 BRECH —StringZSRlIE S
name, 7EXBHEE namel : J5 e HAEAY , PR A8 A S —4F

RBANTE—T, RIEH A EANEARAEHRAFER, RGNS HEH . &
A, RO REAEHI1E A T 4 printPersonalGreeting(name:) 35 5 B % 5 name: . X £/~
printPersonalGreeting(name:) f — NI S, 76 V8 M 0 o e 220 3] &4 5, w5t
printPersonalGreeting(name: "Matt")iXFE, 7EJEHIXA R AYHHEE L E FHname, T4
TEAIN B S v WAk

WARAL B TE S name )55 J&String, IBAXAFATHR SPH AFTEN RN ] & I FAFH o
EB/E—T, EHENIZERE ML THello Matt, welcome to your playground. g & .

WERA/NOEE TAEStringZRAINSE S, FWFEASMAES, SRR SEE R X1
AEARAH, BEILIRTES PR BT S AN % AT ARERY .

PRI LAEERZ 2S5, T ELSPM s O & o A — M aa S s pR A, RS i
HL12-3fR

RAFE12-3  HBRIERPREL

func printPersonalGreeting(name: String) {
print("Hello \(name), welcome to your playground.")
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}

printPersonalGreeting(name: "Matt")

func divisionDescriptionFor(numerator: Double, denominator: Double) {
print("\(numerator) divided by \(denominator) equals \(numerator / denominator)")

}

divisionDescriptionFor(numerator: 9.0, denominator: 3.0)

PR%divisionDescriptionFor(numerator:denominator:) iR T %FDoubles B 52 4] ff
ERE: . Doublefdiid i34 (numeratorflidenominator ) i), 115, FATIEFTENEE
il 5 BFAFER BN () T T —Se e, 6l 5N 2FTEI9. 0 divided by 3.0 equals 3.0,

12.2.1 BHEZF

RIS ECE 2T Ll pRi%tdivisionDescriptionFor(numerator:denominator:)#f
ANZE, S804 57 7 Znumeratorflldenominator, 7EdivisionDescriptionFor(numerator:
denominator:) i, FRATEIEHE] TR NSE01 4T o = KEATEBRE O T I8 FH R A 25 3
FITA 1S54

A EHELE R EUARS I AT WA S04 AN A T A=A F Y o st B Ui F s B i i H— A=
BT, E@ﬁﬁiﬁ\]%%*/ﬁ%?o "ﬁ%ﬁ?ﬁﬁﬁﬁl‘él‘%ﬁ

AN Z e LR PR MAERE . IR FEMHprintPersonal -
Greeting(name: EIT_IJ”EI’J%Q‘&% U= i el s N P S W (EP R BB i o N N i R A A AR AW L
BRI IR IA - i s —4F

XGRS, 2801, SR 20K sR SR AE i AR P A FL At S, i L R R
MY S BT UL . Tk HAE 2, B AYERT 4, RS EUL AT A AR X, X
L pRECAIR 25, BT LA R O i ELA A T&Fﬂﬁﬁl‘iﬁﬁéﬁﬁ A T,

WACASTE B 12-4F07 78, B FprintPersonalGreeting(name: ), A ERII—PAE T REUA
WS HINTSE 4, LRI AN sRE ] e T

REZFE12-4  HENSHH

func printPersonalGreeting(to name: String) {
print("Hello \(name), welcome to your playground.")

}

printPersonalGreeting(to: "Matt")

func divisionDescriptionFor(numerator: Double, denominator: Double) {
print("\(numerator) divided by \(denominator) equals \(numerator / denominator)")
}

divisionDescriptionFor (numerator: 9.0, denominator: 3.0)
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BlfEprintPersonalGreeting(to:) A T — MBS Eto: . XS ERELLREEFCR TS
H % 1iid: “Print personal greeting to Matt.” F7EpREN, B 2fHdi Hname, XFESPR FARYS, 7
PRECNTER, nameRy & ARIERE . W AEprintPersonalGreetingfy N#F i Flprint ("Hello \
(to), welcome to your playground.")iEiissil AR,

PRATBEVE RS T divisionDescriptionForf K B ial, WA X R BE i,
MiprintPersonalGreeting (to: ) AU AITESG S N7 B, SwWifthUfr 2438 re R —A~ PR B
ZANSHOC A —IIEE, IR A RN R AR SR . X & divisionDescriptionFor
(numerator:denominator) fEH, P knumeratorfiidenominator—#t 4. 55—,
printPersonalGreeting(to:) AL NS, FrLi v ialniiz L ANRSH4 iIE 2 BLAE [ 45
FH.

HRESH R 2 NI RESTRME, TARRSARMA SR, —BOkRUL, IRATEILS BN S L
T 1 BRI (5 B2 5o RIEROZ P HOG ISR & B W Ui ik, &a, DMiZese%
JEREA TR T A

12.2.2 THSH

Z K (variadic ) SHEEZEFANHEZMABEERTLS, RECRRA -1 ZKS4, miH—
MR Z RS EGN R PG A SEUEAEREONFR B IR T L

TR S, HSEBMETHRN A 83N, Wnames: String. ... ZEAHIH, name
FERRBUARNTTH, AR [String].

HHiprintPersonalGreeting(to:) RECKGI AZKSEL, WIS H12-5078

KABiER12-5 [AlfE—HEA

print(“Hello\(name),—welcome—to—your playground-")
3
printPersonalGreetingfto:—"Matt")

func printPersonalGreetings(to names: String...) {
for name in names {
print("Hello \(name), welcome to the playground.")

}
}

printPersonalGreetings(to: "Alex","Chris","Drew","Pat")

M AEprintPersonalGreeting(to: ) FREH— T EEIE W AE T . printPersonal-
Greetings(to:). AL, MEFHBIRECH BRSO FITEN T Mg, ik 12-1
iR,
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B

12.2

NS>

© < O3 O

®0e Ready | Today at 11:23 AM

2} > 3 Functions

//: Playground - noun: a place where people can play

import Cocoa

func printGreeting() {
print(“Hello, playground") "Hello, playground\n"

printGreeting()
func printPersonalGreetings(to names: String...) {

for name in names {
print(“Hello \(name), welcome to the playground.") (4 times)

13
W%}
printPersonalGreetings(to: "Alex", "Chris", "Drew", "Pat")

16

17 func divisionDescriptionFor(numerator: Double, denominator: Double) {

18 print("\(numerator) divided by \(denominator) equals \(numerator / denominator)") 9.0 divided by 3.0 equals 3.0\n"
19 }

20 divisionDescriptionFor(numerator: 9.8, denominator: 3.0)

2

= »

Hello, playground

Hello Alex, welcome to the playground.
Hello Chris, welcome to the playground.
Hello Drew, welcome to the playground.
Hello Pat, welcome to the playground.
9.0 divided by 3.0 equals 3.0

F12-1  ZAM s

12.2.3 BiASHE

Swifth) SR LASESZBRIME . BOMERTZIAE RSB IR IR R . RIS A BIME, T
LA RN T LIS S22 . (URATREC 2055 T, pRBEIXAIGOL T 2SR BN E. )

KB BRik R P BOAS BB R SEBRR T, AR B 12-6 178 o (TERTRAHEprint () YR
PP T LMEREENTE A3 0T b o ARROZAE R AR —17.)

REGFER12-6 MBS EUE

func divisionDescriptionFor(numerator: Double,
denominator: Double,
withPunctuation punctuation: String = ".") {
print("\(numerator) divided by \(denominator) equals
\(numerator / denominator)\(punctuation)")

}

divisionDescriptionFor(numerator: 9.0, denominator: 3.0)
divisionDescriptionFor(numerator: 9.0, denominator: 3.0, withPunctuation: "!")

PTE R BB %2 = 1~2%0. divisionDescriptionFor(numerator:denominator:with-
Punctuation:), =05 : punctuation: String = ".", FATAPREIEIN T —41 855
o FHIWMERRZEA, JEH M= L EES TN EOME. XA X R B AT R
S NINIDRCIRS 2 o
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PR eRECE UG T BROAE R A . B FBRME, W DMEEE — R R BRI FIIRAE , A8 wif
Ja IS ELRIT 5 AT DMGER R eR BRI FIBAE , i 153 — A3 SE 2ok HUBT AR S AT 5 B i 8k
B, Xﬁl%&gﬂldivisionDescriptionFor(numerator-denominator-withPunctuatlon: eSS
— U AHTEN TR E S A, 58 R TED 145 BB, nE12-20R .

[ BON Ready | Today at 12:06 PM = ol <oilOBE O

$ Functions
77+ Playground - noun: a place where people can play

5 func printGreeting() {

print("Hello, playground")

1
2

3 import Cocoa
4

6 "Hello, playground\n"
8

}
printGreeting()

10 func printPersonalGreetings(to names: String...) {

1 for name in names

12 print("Hello \(name), welcome to the playground.") (4 times)
13 }

|}

15 printPersonalGreetings(to: "Alex", "Chris", "Drew", "Pat")

16

17 func divisionDescriptionFor(numerator: Double,

8 denominator: Double,

19 withPunctuation punctuation: String = ".") {

20 print("\(numerator) divided by \(denominator) equals \(numerator / denominator)\(punctuation)") (2 times)
27}

22 divisionDescriptionFor(numerator: 9.0, denominator: 3.0)
23 divisionDescriptionFor(numerator: 9.8, denominator: 3.6, withPunctuation: "!")

= >

Hello, playground

Hello Alex, welcome to the playground.
Hello Chris, welcome to the playground.
Hello Drew, welcome to the playground.
Hello Pat, welcome to the playground.
9.0 divided by 3.0 equals 3.0.

9.0 divided by 3.0 equals 3.e!

El12-2  BRINFIHE ERR S

12.2.4 in-out %]

TR, RECE BT ZE S HI(E . in-out£4L (in-out parameter ) fELLPRECE I
BRECALIAMY S B, APIANEEF . E5E, in-outBEUAEABINME; HIk, RSB AR
it Hinout,

A —A PR — ARG BN SSRGS S AR S TS {5 B - ZEplayground
rhi A AN TR B 1 2-7 B s RS

RALFHE12-7  in-outE%

var error = "The request failed:"
func appendErrorCode(_ code: Int, toErrorString errorString: inout String) {
if code == 400 {
errorString += " bad request."
}

}
appendErrorCode (400, toErrorString: error)

error
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PK%tappendErrorCode( :toErrorString: ) A M NS4, H— I REE LI A4S IR,
KRN Int, FE, WOVAXNSEIINEL IR EIESWIth ARk & L FESEAHTH_ &l
153 BRBR T 220N 4 o XSS 804 2 BRAE pREAS S5 TR, e 08 F A e 4 0 A B el T 32
EANHATFY, B A4 NtoErrorStringfinout 34 (764 F R inout KB FARC ), 2K
KON String, toErrorString@4Mi4, HIRMFIKEL; MierrorString/2N#ER4, FERRELAN
HRAE A

inoutMFEString [T #/niX N R BUH R — MRS tring: EfFE—11inout#yString,
P PRELET, A& 25 inout S EUMW AR T T LEAEAT A NN &0 X RN BREL S B X A 4,
TEXHL, errorString#¥t A The request failed: bad request, AJLATEIZATESSMIiA s
FE,

in-out S PR HGR MHEANR] . QiSRRI BARE LR ECH =, B2 AR 7 =R S8,

12.3  MEEHR [

PRI SRANA TG 1T IR [l — 265 B XS5 BFR N pREL A = 1A (return ). H ILAYIENES
TN eRECR TN —2 TAE, SRJFR [ —2% 4 . ikdivisionDescriptionFor(numerator:
denominator:withPunctuation: ) BREUR [Fl— St ringZSRIFYSLH], WHCHSE A 12-8F s .

REGER12-8 R EIFAF R

func divisionDescriptionFor(numerator: Double,
denominator: Double,
withPunctuation punctuation: String = ".") -> String {
return "\ (numerator) divided by \(denominator) equals
\ (numerator / denominator)\(punctuation)"
}
print(divisionDescriptionFor(numerator: 9.0,
denominator: 3.0,
withPunctuation: "!"))

BB IIREMZ R 224 %, RA—A2k: Bt R mE, REEH-> Stringifiihk#k
N, RUIRECZR MR E RS0 PO Z AR R R &, BT RUX A pREGR RISt ring.,
IR [B] AT S AR R PR EUAR A

O 18 R R TR — A TER U _ A BART & AIRIE R A, —% 5
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A MdivisionDescriptionFor(numerator:denominator:withPunctuation:)i&[IString,
I Hprint () SEEERINString, FTLART AIZEprint () A998 A B8 FHER L R AL, 4575
R 5 .

12.4 HRERIFERE

SwiflF B ST LS. A TS 35— IR SRS W S0L. HESS iR o
RT3 — BB 55— BB BRI, S MFRERATL.
AT, HERD 31 2-9F 75

RIGER12-9 HEREL

func areaOfTriangleWith(base: Double, height: Double) -> Double {
let numerator = base * height
func divide() -> Double {
return numerator / 2

}

return divide()

}
area0OfTriangleWith(base: 3.0, height: 5.0)

H%tarea0fTriangleWith (base:height: )2 W NSEE MRS, 258 E2Double, &
23R [l —/~Double, TERREUANFRSLIH, FRATAIIIFSEI T 01— k%, % Adivide(), X
A RBUNAE S50, R IBl—1-Double, pi¥{area0fTriangleWith(base:height:)i#fdivide()
PRI IR 2558

divide () PR%if 13 T area0fTriangleWith (base:height:) HsE LAY fnumerator,
XA ARETT?

XAF HEEfEdivide () PG VE R B E L. sREPIERES ({3) PERI—UIERFR Rk
PREAVE T FEA R, Enume rator flpRgdivide () #f#area0fTriangle (withBase:
andHeight:) FfE AR ELR

PRI E TS IR 1 S B R R mT WA, SR BRI L AT AR pR BV SN AR 2R
PEERXT PREL AT UL, BRUIC LA —VIERER T s PT USSR . numeratorXd pi%idivide () 7] AL
2 R A e ] — AN A AR TR

FH—Jr, PFohdivide () BREUE X fFarea0fTriangleWith (base:height:) BREERHEA
#B, FrLATESMAEANTT WA . an S B AE L B A pR BN IR FHdivide () pREL, SWPEas S fids
Al A — T BRI HR

divide ()2 MR A RS, FH2 [, areaOfTriangleWith(base:height: ) NFZE 5L
AT B [FFERZEH . return (base * height) / 2, iXHLZECHEAGAESURIEAN R, 2
1354 S THRE A E 201 7 At e n B, iEaRSe b sesi 125,
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125 ZMiREME

PRECAT LR PN 1 —AMEL. - SwiftHHITZ AR RADRMEIX — i1, SHSEEANgd 7. [
— T, JCHRMCMERMA TR A 7 IR AR ca i s, JAT20E— ez — AL
B, RIS TR SRR A RO, AT 512-10 7R .

RELFHE12-10 XA ECFHEL

func sortedEvenOddNumbers(_ numbers: [Int]) -> (evens: [Int], odds: [Int]) {
var evens = [Int]()
var odds = [Int]()
for number in numbers {

if number % 2 == 0 {
evens.append (number)
} else {

odds .append (number)
}
}

return (evens, odds)

}
B — 1 1fEsortedEven0ddNumbers (_: ) Y RREL ., XA~ REE 52— B4R AR M v

—HIBE, FHR Il — 4% T4 (named tuple ). TG AYLH G/ 2A 4 70, AT — S F
X R — I ICH : evens B4, oddsth 2B A4 .

e, TERRE RSP W) i fkevens Flodds BU2H , MEAFERUMN (%, SR i [T PR AR
Z4numbe rs LAV HCAL, BIEA—IK, HHSE AR A numbe rid A dE . IS al L 24,
s mElevens Bl ; WAAEMEL, S INEoddsEi4 .

PRENEUF T, AL — B R — R, anfRASvE B 12-11 R .

R75;5812-11  JFHsortedEven0ddNumbers( :)

func sortedEvenOddNumbers(_ numbers: [Int]) -> (evens: [Int], odds: [Int]) {
var evens = [Int]()
var odds = [Int]()
for number in numbers {

if number % 2 == 0 {
evens.append(number)
} else {

odds.append (number)
}
}
return (evens, odds)

}

let aBunchOfNumbers = [10,1,4,3,57,43,84,27,156,111]
let theSortedNumbers = sortedEvenOddNumbers(aBunchOfNumbers)
print("The even numbers are: \(theSortedNumbers.evens);

the odd numbers are: \(theSortedNumbers.odds)")
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T eAE— P Array 2B SR — AR B R L8 4h sortedEvenOddNumbers (_:)
PRER, JEBRIR [0 R 45 % HE theSortedNumbers . [H 43 {15 %E N (evens: [Int], odds:
[Int]), FrLAGmidaS el O ny & Ml 2 28, Sn et RITEN RS & o

W, WAVHA T ARG E T . R A £, SinT LAl 4 ki . e,
theSortedNumbers . evensftievens¥a i Py 284 A 74 B -4 th B & o a5 5 05 R 1%
J&: The even numbers are: [10, 4, 84, 156]; the odd numbers are: [1, 3, 57, 43,

27, 111].,

12.6 AT IRE{EZHER

A, FATELLPRBGR B ] 22 561, AR —A pRETE LIS B TR BInil, 7EHABREN T
BRI —AMERTE, SwiftR{IL T Al 233 [AE DL E

o, BTEREE AR R — N AN 24 JE B IR B R 4 o AR A AR
W4, BT LAXAS RECTE ZE—FHLE], A PR SO0 R R bl 4, i AE HAAR Ol R R 9]
nil, FRTZsZRAIEREMENX — i, WRASTE R 12- 120 .

KEBFR12-12 [T =R FIE

func grabMiddleName (fromFullName name: (String, String?, String)) -> String? {
return name.l

}

let middleName = grabMiddleName(fromFullName: ("Matt",nil,"Mathias"))
if let theName = middleName {

print(theName)
}

BB T —N 44 MgrabMiddleName (fromFullName: ) F pRE . XA pRERER Z FTHO A
FrARTE, B — 1350 JtdHZEA(String, String?, String). JCAA) —=/NString3Lfilsy
bHIP s L ol 51 P21} ¢ T Rl TPy T e <y S

grabMiddleName (fromFullName:) B& %% 19 3% 4 Z %% 0 name , A 43 = 5 4 0
fromFullName. 7EPAELPNERICELH AT LU ELR B 24 F R BT NS5 T 2E KRG,
I RIS B a4 . AR T LOENLL, BT AR R FE ] 25

SRJ5 1 HgrabMiddleName (fromFullName: ) &b 45 . Rl FLE (T RIBEESA S ).
PR R e 4 B R A 44 3843 PR W String?, B R AT LIE i U JC4L R 44 T RIRER M A i 8ni L,

RS EAITEN ARG . o4 Enil, w28 SEB48e R AR R EA N E, Frllprint()
AT

IR P2 — BRI St ring LB R B 45 R .
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12.7 1RENEHEE

FATEERIEE T T Swifth) 25 A, (BRI —MFEBA 4. guardifif], lif/else
WRI—FE, guardif AR AR OR A A R (LA SRR T s B Z AR, ansRA
SEARMFBAWEL , T RUT guardifi MR IS AR H R %L, X U= HA PRI k. W] LAt guardifif)
RGP LA RO S 26 R a7 2

e LA HT, B S — R BRI WA I U e 4, R B
)& A7 3, anfCds 5 12-13f 7R

REL;EEB12-13  FlHguardiAiEaTiR H

func greetByMiddleName(fromFullName name: (first: String,
middle: String?,
last: String)) {
guard let middleName = name.middle else {
print("Hey there!")
return

}
print("Hey \(middleName)")

}
greetByMiddleName (fromFullName: ("Matt","Danger","Mathias"))

greetByMiddleName (fromFullName: )Z&{ll T grabMiddleName (fromFullName: ), #34#%%
—FESEG BRI RRTE EA R EE. 7 — XG4 nane P ITTERA £45F, IRAAMIL
AT —B WRAT UL, X EEITCER 44 FAE R BB T H

guard let middleName = name.midd1eXfFUIBimiddle{E4FEFImiddleNamed & I,
AR S AE, IR 4gquardifim] PG SPIT. XAESTERE GG ATEN—R) A w1 a4
B : Hey there!. ZJ&, Mreturn NpR%R0REl, X IR guard i) iR i 2511 %
AR, PR EAR AR [,

AT LAt gu radif AR G s 1k DA M IEAE O & A . FRATEEAFIE S A a2 i o0 T HEe &
IR At 250 AL anSRocdl iy & vh ) 2 AL 25 pR i, IR 2 A S50 FlmiddleName I, H-HAE
guardiff)JE I . X EMEmiddleName 7t {1 guradis A A VE FI A I,

Ait, fEHgreetByMiddleName (fromFullName: ) BRI, 2345 7C4H name— N [a] 44 3f:
B 25 PR, X R E P2 522 FTEl“Hey Danger!” , Wi Ha) & &nil, AR A4S & 2 4TEI "Hey
there!", ( A shFAME! )

12.8 ©EREZEE

PRAEA T I )RR PRI e A, RS |, PIFf B R BGER AT . 4 A (function
type ) i BRBSBAIR [BIEL K., LisortedEvenOddNumbers (@) BRECHHI, B 4552 BBOUH 1
RHBE, R AR EEEEH R TY . TH&, sortedEvenOddNumbers () FUZEAITT IR A
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([Int]) -> ([Int], [Int]),

PR EAE A2 IR HE S TR 2 Y, R BB ZRAERAE ->J5 T . AT DX AT Rl . “—
A2 BN E N S HOTR I A e B R PR Eed, BRI S5k
AR EME P PREETE: () -> ().

PRECEAARA T, FRATAT DI R B AL S BIR A AR 1 . 76 F —F, MR E Bk EnT LIMER
SRCFHAD pRECIR BT, ZSEIRBIANRRE A . sEERNN S, R 208 T4 e s
AU T LA T

let evenOddFunction: ([Int]) -> ([Int], [Int]) = sortedEvenOddNumbers

XA E]E T —~even0ddFunction®i i, HAffEsortedEven0ddNumbers () PR#. R
B, JEE? IAER] MG a1, s A LR DU E SRR R 25110
¥, evenOddFunction(numbers: [1,2,3]1)Sf01E HSE1L 3 i Hh B GHEA TR AN
BTG P ——— AT, 5 — AR

PREEARTZER TIRZ . ABAREZNE, RATEDBURF i o A ITA AR ER R H ok
IR R ARG Y AR R ], A AR i R R AT

AR RN PRECE R, WL . R B E SR R, AR SSS .

12.9 FiEPkELZ ]

Hif/elsef B —FE, gquardifii] SCRF AT R SRS . AR T4 Bid & guard
TR AT AR TR ) I AR TE AR . B M greetByMiddleName (name: ) B4, 7Equardifiir
HEI—ANEOMNYTA] o XA FAIRZAG A TP 0] 44 2 5/ D T AN FAF s ISR, e e ) 44 )i
AN, 750 R E A R

12.10 B3Rk LS]

H—" % NsiftBeans(fromGroceryList:) k%, BHZ—PEMIGHE (FAFHREE)
FE G AR ok . X PREIEZ — 2 N st 8L, JfHR [Bl—/-28%04 (beans: [String],
otherGroceries: [String]) ¥4 Ic4l.

TR, AR T e o pR L BGR BN %R AT A

let result = siftBeans(fromGroceryList: ["green beans",
"milk",
"black beans",
"pinto beans",
"apples"])

result.beans == ["green beans", "black beans", "pinto beans"] // &
result.otherGroceries == ["milk", "apples"] // &

$n: NTRETFEH RISt ring2e A hasSuffix (1) PREL,
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1211 REAF3]: Void

HATEAZ PR — P RECEprintGreeting () . ERA SO AIRIIE; U, BH
SEATIR M ?

SERR b, B i R mHE B pREGA AR MHE, R P& Void, gmifds S HIRAEAIS hid A
AR PME

LSRG P XA S printGreeting () i

func printGreeting() {
print("Hello, playground.")
}

Gt i PR L 2 AR R IR AR Y -

func printGreeting() -> Void {
print("Hello, playground.")
}

PapiEie, BRI T VoidiR [, Aidvoidieft4? 12 LifiiXkEilprintGreetingik
[MVoid, % CommandfgJfiiivoid, Xcodess /N EAEMMIEEFHIE L,
public typealias Void = ()

Void/E () A% . A4 HETAEA PFRIRAG %, Al SEf213m s, BuseE. £
TOAE, R LA ) 44 B A U i a2 ) — N AU T g SR A 1 — A i 78
TS BB, FRUMEREE X T Void R —FhER () TR,

X RSO AERESTE R T, () Fnasndl. T 2A)F R, A
IR

FIHCAEIR, ATLAHIEE T —FiprintGreeting () BSEHLZSEM Y.

func printGreeting() {
print("Hello, playground.")
}

func printGreeting() -> Void {
print("Hello, playground.")
}

func printGreeting() -> () { m

print("Hello, playground.")
}

B — AR TR RA . 55 AR A i AR 5 =TS MRS, Eetii
FEXVoidfrmiesft

HITEVOidBLSFT A () BEHS IR T 4 M A A pR I AL, 2891, printGreeting () AYZEAY
JE() -> Void. X HE— A SHEOHR P2 04 B sREUIZERY, A A R R ) R
B R [ 2



F & (closure ) A&7 H 58 BUREEAT 55 B BAR A B DI REA o b —32 ) (W sRBIUZ A1
FEERIEOL, W LATE pR SR AR A 24 1 A o

125 EEAR T 2RANRE R AR T REI e T HAEE T INR % | a4
WHEA RO T RET LK, LR L MREoH I, X iEHFEIRE S D S HRLER [IE
HIE AL

PERATHFLARIE . BEE— 1 FriYplayground, fii4% A Closures.

13.1 AEBIEE

BRIRRE— XL, AU THLL REE R ML 202G, NIt
H T MR AMES, TS E13-1077R

REBFER13-1 NEBAHITLG

import Cocoa

var_str = "Hello, playground"
let volunteerCounts = [1,3,40,32,2,53,77,13]

PREA T RA A ZHR AR R ANEL, SR X R e 2 TP Y . IR S E i he
e NBINRIKHEF AT T AR B, Swifthe it T sorted (by: ) Jridfeda e i HES £ 2 . (4
—APRBCE SCTERA A Eif, FRATFRZ N ik, X B AYArrayZ$ AL, B 15T TR X
MG, )

sorted(by: )2 — S8 — MR WTHET WA, XAHEEZWANSE, HARIW
BT R RZAIDLHD, JFR FIAG /R (B i LA S S A ER B, FnE— S50
THEAESE —ASHmTE . AL LS —HE S R, T AR [ B < XRES I
B 4% 5 (ascending ) HEF, W@ N/NEIIHET . RS E HES B —aim, ol LIFE
IR R > XS B H % A (desending ) HEF, iR KRB/ INET

PR Ry 7 B B 28, rldsorted (by ) O PRECE I RZZE LT ((Int, Int)
-> Bool) -> [Int]. EHREEE “sorted(by: ) &— 32 WA EEGHT LLEITR IR R (E
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FORMNEEAERTIMAIEL” . sorted (by : ) iR Bl —4NET O ECBE , X R E ZARIE A A E X
FREHELE - T o
A A v B 1 3-2 R A RS X B BE T HEY

REEE13-2  WEAHHET

import Cocoa
let volunteerCounts = [1,3,40,32,2,53,77,13]

func sortAscending(_ i: Int, _ j: Int) -> Bool {
return i < j

}

let volunteersSorted = volunteerCounts.sorted(by: sortAscending)

B, FAIIE T ki%isortAscending (_:_:) o XA BRE LB REEOFIR 7 — A R (H
FORBRA A N ZAE BB AT . N M sortAscendingiX 44 7 B 4 R B A TR AE X4~ 52451
HeFF, FrLART LU RAE R R S804 o AR 1/ T 5 NI N ZCHEAE T 7% , 33X pREIEE 25
RMltrue, X2JmRECE— A A (FHZ—TF, FramREeEREma ), Pn] Dok HAE
Hsorted(by:)ISE,

1%, Jflsorted(by:), fllsortAscending( : :)/ENHE _ASEULE# . - Nsorted(by:)
R Al —N A, %Ljéﬁ%gfﬂiﬁﬁmﬁéﬁ%ﬁﬂgﬁﬁ’ﬁﬁléﬁvolunteersSortedo XA RAFLH L
Head ey 3 B

2 Fplayground 1 132 1745 MR, 2F F|volunteersSorted ' AU{E R+ /N B K HEF
) CInE 13-18175% ).

Q|2 ML ) C

[ Yol ) Ready | Today at 10:23 AM

e L Closures
1 //: Playground - noun: a place where people can play
3 import Cocoa
5 let volunteerCounts = [1,3,48,32,2,53,77,13] [, 3, 40, 32, 2, 53,77,13]

7 func sortAscending(_ i: Int, _ j: Int) -> Bool {
8 return i < j (15 times)
9}

10 let volunteersSorted = volunteerCounts.sorted(by: sortAscending)| 0,2, 3,13, 32, 40, 53, 77)

K13-1 XS A S

13.2 HBFRERIEZX
BREE WL, (LRI AT LA Fafe, PR LRI R I — BB 2R T -
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{(parameters) -> return type in
/! R
}

MEaRAIXEEATES ({3) B, BRELATE S HRTES BRAANSE AENRRE
BITESHG, IR REE—RE . S in AR R AR 24, & BHE S PR N 154

FAPA EFR X E AT AR . A — B E R FEsorted (by @ ) Jy AN Al e LI pRi
5, A R 13-3 R

REBFH13-3 EAHAFS

import Cocoa

let volunteerCounts = [1,3,40,32,2,53,77,13]

let volunteersSorted = volunteerCounts.sorted(by: {
(i: Int, j: Int) -> Bool in
return i < j

b

B LU 2R — A RRAS T s i AU — 26 . FRATTA $EHE7E play ground H A J7 22 SLI)
PREL, TMETEsorted (by:) FLMEE —ASEOP S T — WA . O ERES e
ST HBHOER (Int), WAEE TIRMMEIRA, 824, AZENL (2R /N ) ki
LR IEHE, M SE B A4

gE IR 2 A —AE . JEHE R BB IS, T volunteersSorted.,

R AR 7 ) Bt T2 (B2 A ST o A AT UF H Swifthg 28 RIHER R 55,
PRI FRATT AT LA 3 2 B 2 78 okt — L fRifb AL, AnfCASE H13-4 7R .

REDEE13-4 I FH2ERIHENT

import Cocoa

let volunteerCounts = [1,3,40,32,2,53,77,13]

let volunteersSorted = volunteerCounts.sorted{by: {
.. . .
E LA )

P

let volunteersSorted = volunteerCounts.sorted(by: { i, j in i < j })

XBAH RS T =4k e, BERT IS ECRR MHE A AE B IR mHESAY AT LIRS B &
PR IFARRIIER AL < jR oL 2R /R (EHt ruesifalse, HIK, fEHEAMAERKAH]
717,
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WA, BERT KT return, ARFTARMAGE AR AT LI I returnSSHET, X AT
PR — B (1 < §)o WRAFAEEZHRIAA, T2 BB returngi2 /1.

ERE, MR a R AL

XA IEAIR S, EIEE v ARtk . Swifthefit T HEES L4, mTLATE NIk 6L
RIXAPGI . XLEPFESEA R A AW SR, BRI e ik aeayR AL HENTAE
I ERE A Z SR BONRAL, X EWE AT B S84

BAPIT, gikdiMiEsorted (by: ) #52— DML XA RAS UEZANSE, e
FeiMsorted (by : ) LRSS P RITTR IR —E . ROV RA IS8, RATREHLEIE
RFNWTT, BrAn] LUH$075 | S — S8, Ms15I % S HmME.

PARACRARA DB, ARSI 5 13-5 1

RAGEBE13-5 FIFSEGPbEE

import Cocoa

let volunteerCounts = [1,3,40,32,2,53,77,13]

let-volunteersSorted = volunteerCounts.sorted(by: { i, jin i < 3§ })

let volunteersSorted = volunteerCounts.sorted(by: { $0 < $1 })

BAE MR FRA R T ISESEOEE, AT 2R Z R W LA IRRE W X 24T
TR HE S BN AE BRI, WEE I T <i2 AT RN A4 .

R —5), X T2 FMASEEE, TRUHS2. $3% .

A XA A LA REI NS T, A A ] GRS DA — A R e —
MSEULBR, B2 AAERE RG-S . R sorted (by: ) HiEZ— 1024, BF
DIMRANTG LR . Z ] DA IS S804, &R AR X A,

BBk —T, I R13-60RN .

RAFER13-6 AN sRun)s — S EH MK £

import Cocoa

let volunteerCounts = [1,3,40,32,2,53,77,13]

let volunteersSorted = volunteerCounts.sorted{by: { $0- < $1 })

let volunteersSorted = volunteerCounts.sorted { $0 < $1 })

KPR 6,35 3% (trailing closure syntax ) X FPAAAIR K GO A . ExXH, B
M FURLERAT DA T P RS S o

AL, SRR, FTErCR EARTT , (FUERCRAZ AR TR B RAS 52
f—Ff, BEREIRATEIE GO HS HA — 1 (— M EBEUEE/NT R — 80 ), X2
FIRHRARE T o Ak, W5t o R SR 1 o ORARf Rt 0 AT G R T A4 i i e e B 28 1Y
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13.3 EBEYEAIREME

BT ET RBP4, RABAER 122548 T 44 s BCES A HSHORGR [ 2810 Y
PRELEAY . Heln, X F— 2 StringZBUMR M Int i pRagL, HIEAE (String) -> Int, B
B AVE HIRHIW A AR P AL RETH 2 245 78 I SRR BH 75 SR A AR 1Y pR AL

BRBCAT LLIR 0] HoA R 3R [P . 181043 Knowhere i1 7 2 s 4> sREICE M T 1

AT EME LA, AN 13-7TH7R

K#8;55813-7 [A15|Knowhere

import Cocoa
let volunteerCounts = [1,3,40,32,2,53,77,13]
let volunteersSorted = volunteerCounts.sorted { $0 < $1 }

func makeTownGrand() -> (Int, Int) -> Int {
func buildRoads (byAddingLights lights: Int,
toExistinglLights existingLights: Int) -> Int {
return lights + existingLights

}

return buildRoads

}

pRi%imakeTownGrand () AT 250, SRR —FEY . Ak, BESRBl—AE% X1 R
BOLZHANSH (AR50, I HaRBl—AN4% . 7EmakeTownGrand () pREA PY S B ELR [H] Y

LSBT, 3R B PR U E P $bui 1dRoads (byAddingLights: toExistinglights:) .
buildRoadsZEZ P Int 20T R FInt, £F&makeTownGrand () AR [FI{EAYFE I

i)l BT R EUE LR B SRR, WAL TS F13-8 R .

KADEH13-8  JlfEKnowhereff#

import Cocoa
let volunteerCounts = [1,3,40,32,2,53,77,13]
let volunteersSorted = volunteerCounts.sorted { $0 < $1 }

func maketowngrand() -> (Int, Int) -> Int {
func buildRoads(byAddingLights lights: Int,
toExistingLights existingLights: Int) -> Int {
return lights + existinglLights

}

return buildRoads

(D F3JF S S take no arguments, A BASEINER, NFRRAEZHARNSR, —FEE
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var stoplights = 4

let townPlanByAddingLightsToExistingLights = makeTownGrand()
stoplights = townPlanByAddingLightsToExistingLights(4, stoplights)
print("Knowhere has \(stoplights) stoplights.")

BRI E— S i stoplights, Z T DAL Bl A8 &t , B3 REUE LA,
ST LT KT 80 . #2575 W% i townPlanByAddingLightsToExistingLights, 5|/
makeTownGrand () £JZEf¢buildRoads K%L, F| fimakeTownGrand () f{)3 [ 285 F e 4 H A 2504
AT A XA sREL, A8 AZERG NS0T (55— 240 YT st o (242
BO)o XA PRE S FIE— D IntSLf, FRRBIIRS stoplights”Pim . fele, B EFTENRIEHI & .

BEEHEG, Wi RE RN ZZEKnowhere has 8 stoplights,

13.4 BEREIEASHE

PRAICTT I HA R E S50 thin, AT —IFiRitlsortAscending (_:_:) BREUE NS4
g4 sorted (by:) .

TES A, HOATEMA 7t L iRTHE T A S B . R Y makeTownGrand ()
PRAL, (1 HAEZ — DA SER— A28 WARSECR BT, ARSI i
FOET EBEHE, WA R 13-95
REGFR13-9 WINFiH % &

import Cocoa
let volunteerCounts = [1,3,40,32,2,53,77,13]

let volunteersSorted = volunteerCounts.sorted { $0 < $1 }

¥
returnbuildRoads
¥
var—stoplights =4

func makeTownGrand(withBudget budget: Int,
condition: (Int) -> Bool) -> ((Int, Int) -> Int)? {
if condition(budget) {
func buildRoads(byAddingLights lights: Int,
toExistingLights existingLights: Int) -> Int {
return lights + existingLights
}
return buildRoads
} else {




112 #13% HE

return nil
}
}
func evaluate(budget: Int) -> Bool {
return budget > 10_000
}

var stoplights = 4

if let townPlanByAddingLightsToExistinglLights = makeTownGrand(withBudget: 1_000,
condition: evaluate) {
stoplights = townPlanByAddingLightsToExistinglLights(4, stoplights)
}
print("Knowhere has \(stoplights) stoplights.")

Kl — T ik A TR,

AR Fi makeTownGrand (withBudget: condition: ) si%k, B2 NS5, 4
—ADNRIntZEM, FRETIMHE, %4 Zcondition, 32— eR%, X ERBCHINE 1Y
AR RN, FILEEZ — A ERIIR W — R (E . WA TR RN, 24X pRE 2R Al
true, WERFRAL, ABAXRELs Rl false,

YRAG A 1 FlmakeTownGrand (withBudget: condition: ) AR MBS RIS T2 AR AR
[{E2EAE ((Int, Int) -> Int)?. makeTownGrand () F/NSEEIR [ — 1 pREL, XA pREGEZ M
MRS HOI R PN EE, FEXAMBEUUSE AR, makeTownGrand (withBudget: condition:)
IRl [FERE R pR AR, RN AT A 1,

Tt ZE— T AR,

makeTownGrand (withBudget:condition: ) fSE 4z i it conditionZ5fE A B pRE,
IR M5 E, HA REHHRE, 8448 #buildRoads (byAddingLights: toExisting
Lights:) PRECER HER ], AR TR A, 542344 buildRoads (byAddingLights: toExisting
Lights:), JFHZHR N1, N TABEAni UR BHERY AT RERE, i Z S nas 2880,

AL A T evaluate (budget : ) pR%L, XASBREHEZ — M EEEOTR P — MR /RE, BW
SEIARAS SR AN EOR A R TR BIE (X B E 910 000 ),

o, FATTHITT 23 SE 4T 8 S A 5541 i & townPlan, U545 makeTownGrand (withBudget:
condition: )2 ALHFHIE LML, isfliEbuildRoads (byAddingLights:toExistingLights:)
PREOFIRE], SR HIR S townPlan, XFMENL T, TS BE S N4, Ak, g
BOR%, JIf4makeTownGrand (withBudget:condition:)£5R[EInil, XFEM T, 48 FIILT4
ST AR

BEEHRG. RNERRE, PR KT, 100089 FUE BARANEIRATTTHI10 000, T2
makeTownGrand (withBudget:condition:) £ i& [F nil, 1fij buildRoads (byAddingLights:
toExistinglLights:) A ASIIT. B IEABEIMEN K Z I IEIZGH T -0

W7, BT B, IR R ERIE LA, T RN, AR 2R T
KEBICR, WCHEH13-1007R .
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REGER13-10 BHEZHE

import Cocoa
let volunteerCounts = [1,3,40,32,2,53,77,13]
let volunteersSorted = volunteerCounts.sorted { $0 < $1 }

func makeTownGrand(withBudget budget: Int,
condition: (Int) -> Bool) -> ((Int, Int) -> Int)? {
if condition(budget) {
func buildRoads(byAddingLights lights: Int,
toExistingLights existingLights: Int) -> Int {
return lights + existinglLights

}

return buildRoads
} else {
return nil

}

}

func evaluate(budget: Int) -> Bool {
return budget > 10 000

}
var stoplights = 4

if let townPlanByAddingLightsToExistinglLights = makeTownGrand(withBudget: 1 000,
condition: evaluate) {
stoplights = townPlanByAddingLightsToExistinglLights(4, stoplights)
}
if let newTownPlanByAddinglLightsToExistinglLights
= makeTownGrand (withBudget: 10_500, condition: evaluate) {
stoplights = newTownPlanByAddingLightsToExistingLights(4, stoplights)

}
print("Knowhere has \(stoplights) stoplights.")

10 500 TG T B BB R T oK o FUFERLIZRETEMITA RSN ) & B P T8 80T
T
13.5 HEgHET=E

P60 01 pR R RE I SRAE LA S AR T 7 SRR i PP g RS R . RB— 01, (R
Knowhere IE/E B K, i T AN L RARMERTI , FATAT LABIEE— > sRBORAR I il A HE K BT
BN DB o BT B MR 27 S S 00 A A8 I BEHT A 1% A 8edle , A Ui 81 3-11 7

KREDFEBA13-11 Ok E

print("Knowhere has \(stoplights) stoplights.")

func makePopulationTracker(forInitialPopulation population: Int) -> (Int) -> Int {
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var totalPopulation = population

func populationTracker(growth: Int) -> Int {
totalPopulation += growth
return totalPopulation

}

return populationTracker

}

var currentPopulation = 5_422
let growBy = makePopulationTracker(forInitialPopulation: currentPopulation)

¥ % makePopulationTracker(forInitialPopulation:) fi] # T & %X population-
Tracker(growth:),makePopulationTracker(forInitialPopulation: )& — 528,
FOREIORMIGREL IF HAR Pl — 52 — S H00 sREL, X1 PREGR [P — N80 IR IR 3R 4K
SRRSO T A M ¥ totalPopulation, B—JFiRHY{EJE 1% AmakePopulationTracker
(forInitialPopulation:)f¥population,

populationTracker(growth:) FREUIA-E/FE A 438 T totalPopulationZE £ AY{H .
populationTracker(growth: )z )5, totalPopulationZfE S IRX M REUSEUIHE &
B RN

DL AR RS R, FRATE T — R fgrowBy (@), BHEZ—EEUE ME—SE0F
iBiEcurrentPopulation, J5HiXfgrowBy () BRI HSERME—NFERT MR A DVEGERE T 3G .
ZUTH XA RECE SR R, iR B13- 1288

REBEE13-12 A LEHEK

print("Knowhere has \(stoplights) stoplights.")

func makePopulationTracker(forInitialPopulation population: Int) -> (Int) -> Int {
var totalPopulation = population
func populationTracker(growth: Int) -> Int {
totalPopulation += growth
return totalPopulation
}
return populationTracker

}

var currentPopulation = 5 422

let growBy = makePopulationTracker(forInitialPopulation: currentPopulation)
growBy (500)

growBy (500)

growBy (500)

currentPopulation = growBy(500) // currentPopulation#LA %7422

FATREAH T growBy () PUUCEAE T A K 200000 15T . 1EEHT =% %FgrowBy (_:) )
VAT FE L SR MR A AT B AR £ o IXCREREAT [, DR 3k A PREICEE RS IC 3 T R B BT )
TN EIE KA 2O N A8, RS E IO TN PR AU X A pR iR
ml{Efin% currentPopulation - RITA],
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13.6 HE 25| HZER

PRSI £ A (reference type )o X BMRE MARIE sRER S W oA i), SEbr L JEAELL
XA B AR B 8 XA R FRATIIEA X A pRECQIEE B RIS o XA S — A A R
&, NSRS AT A AR R XA R, IR At Vﬁﬁﬁﬁi%ﬁﬂﬁﬁﬁfnu%‘ﬁ/\ﬂi

J TR — e, B SR B g rowBy () BREK, ﬂn1tﬁf5f§$13 13775 o

RAD;EH13-13 EhK

func makePopulationTracker(forInitialPopulation population: Int) -> (Int) -> Int {
var totalPopulation = population
func populationTracker(growth: Int) -> Int {
totalPopulation += growth
return totalPopulation
}
return populationTracker

}

var currentPopulation = 5 422

let growBy = makePopulationTracker(forInitialPopulation: currentPopulation)
growBy (500)

growBy (500)

growBy (500)

currentPopulation = growBy(500) // currentPopulationsi/®7422

let anotherGrowBy = growBy

anotherGrowBy (500) // totalPopulations. /%7922

anotherGrowByH 7t Fllg rowBy 1t 7] [f]— 4~ R %L, FFLLIF FlanotherGrowBy (@) J#1% A 5001
RHBH, AFRrtotalPopulationZHEhns500, (Hi2EEfEcurrentPopulation®& A7, HATK
i1 A flanotherGrowBy (_: ) AR FHE NS F1H ! 4], anotherGrowBy(_:) /\KE%
BN ftotalPopulation, TfipRi%ipopulationTracker (growth: ) AY/E RIS E -
E13-2/R T 4% fpopulationTracker (growth: ) iftotalPopulationfiZefkth £k .

56 func makePopuladonTracker(forlnitxalpopulation population: Int) -> (Int) -> Int {

57 var totalPopulation = populat 5422

58 func pnpulzt)onTracker(grnwth “Int) => Int €

5 totalPopulation += growth (5 times)

& return totalPopulation (5 times)
2 7922 ®

6 }

return populationTracker (int) -> Int
6

¢ var currentPopulation = 5_422 5422

& let growBy = makePopulationTracker(forInitialPopulation: currentPopulation) (Int) -> Int
& growdy(50) 5922

e growBy(500) 6422

6 growBy(500) 6922

70 currentPopulation = growsy(500) 7422

71 let anotherGrowsy = growsy (int) -> Int
72 anotherGrowBy(500) 7922

[Kl13-2 totalPopulationiyifiH
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FESRXT L, BRI T 8 — JAE R T X B I 1) R SRR, X AR T AR AT [ O 3
Koad R 8, 7EB RN H 10 000 B 5 A E AL o B E s AR 3 T 9 N B O FH R AR
makePopulationTracker(forInitialPopulation:) A& — KSR EL, W CIDyEH
13-14J0771

REGFHE13-14 LRI — DA H

let anotherGrowBy = growBy

anotherGrowBy (500) // totalPopulationsL/i£7922

var bigCityPopulation = 4_061_981

let bigCityGrowBy = makePopulationTracker(forInitialPopulation: bigCityPopulation)
bigCityPopulation = bigCityGrowBy(10_000)

currentPopulation

WA T — Nl N B8dE, JFHA T ad % rki%ibigCityGrowBy (_:)
K B B id sk o H bigCityGrowBy(_:) > ¥4 hin 3 7 9 A H : bigCityPopulation =
bigCityGrowBy (10 000). iX#RgrowBy (_:)FTEZL WT A DFEX T T/ 3G inE]4 071 981,

& currentPopulation /8 AYKnowherefi A O 284k, 27422, Z2H AN
makePopulationTracker(forInitialPopulation: ) PRELEIEE T —Hr AU KIS BRAL, X4
BIG R I SR PREUR ALY, AR TFgrowBy (_:).

SIBTE TN 5 A ( ASAEZEAY ; (E2EH A SRR A B s i — R A ),

13.7 R RIE

Swifk H T & # X %42 ( functional programming ) JuFU—2EE0, FRATRMES sRE N n e
T UERR R E S, B AT AN AR R AN R 0 & ORI, (HE— Ok Ui M S & DI
JLA
Q —F REE: KRBT UAERR BHE M R ECR ], AT DIVE R S EUE 18 245 0 1 pR R,
MDA b, 545 ERHA 2R A

O “im$: RECARIVEN; SRR, REUIGER PR L, EA S Bk
PP b Ay IR o RER R sRACET S 2E AL, 1Rsin. cos. FEPISFANFTe .

Q RATEEME: AT AsbE, PR E AT AR A S ES T o

O SBEAY . SR RGREN IS s TR e, OGS 5 R R G A iE ST
PERTS Bk Ar

SwiftZHE LA A RRE

PRE g AR RE LA S TV, W HSRIA Ty Sl AN T AR g e A Ay, AR TR
P4y, PRBGU R 1 X SR s R L AR T 532 . T 4k

Swift) Le t AT AR SR AR BN AT AR [y 52, 2SR R ST REAE e i AR A 15, AN H]
HRNBATH . Swiftif B T — o # R Kl o g B 1 T & A T VIR & M- R 46 (higher-order
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function ): map(_:). filter(_ :)Mireduce( : :). XEEpREGH UL T SwifteRE 2 —
FiRs
AN TRE B XL R EA Swift T HA R T4

o PR D — AR E A . AREEE 2SS F B REL (i, fiifisorted (by:)
I e IAIERE B TP =A-E B ek map(_:). filter(_:)HMireduce(_:_:).

1. map(_:)

map (_: ) AT LAFSRAS B B NS o AR TT AFEER AL A N 28 N— M #e i 05 — A, IR
BB R — T . P map () B — bRk, B AR iR A R BOR A R e ]
AR N

SwifthIbRIEZE A rray 2RI HE Tmap () B9SEHL, ik Knowhere AT = ANBEX, A
AL, xSk Ei4precinctPopulations, WLAIEE13-1501,

RAGFE13-15 HEXICFEAM

let precinctPopulations = [1244, 2021, 2157]

PRZHT—FE, Knowhereft— AN IEAERRAVELT . A& Knowhere JHT YN HIGK LS, BT
PRV AR T BRI 5 e B T AR A3 DX N T o 3 BRI 1T LA Himap (¢ ) il & precinctPopulations
BTG, AT B 13-16 7 .

RADEHE13-16  fmap( ) AM

let precinctPopulations = [1244, 2021, 2157]

let projectedPopulations = precinctPopulations.map {
(population: Int) -> Int in
return population * 2

;rojectedPopulations

X B FHmap (_:) XfprecinctPopulations & MEMAT TANE . (FEREREIRAIEL. )
P W — S population, Jf48 e A SR IR, map (_:) 234X A pR £ F 2
precinctPopulationsB® MR ERE [ MEESHEEX AT HI200%, 455 CEHr
¥i¢HprojectedPopulationsd, HAHSE2488. 4042414314,

2. filter(_:)

filter(_:)ZFmap(_:), "TRIXArray8BUif7ia M. e liEZ — M ERESMENS
B, BRRIET RS e A . R S DB A e A

AT S, IR R AR E A X T 214000, filter( ) & 5E X M ERAER)
PR ERE, AUIETER3-17R .




118 #13% HE

REDEER13-17 o yEHd

let precinctPopulations = [1244, 2021, 2157]

let projectedPopulations = precinctPopulations.map {
(population: Int) -> Int in
return population * 2

}

projectedPopulations

let bigProjections = projectedPopulations.filter {
(projection: Int) -> Bool in
return projection > 4000

}

bigProjections

PR R, X BT REIAAEE . XAAEEZ NOEEE IS5, R E/RIEFRR
AME AR AL T, ZER AP, FRATRA AL AR K T4000F3R [FI45 5 o Fid 1 Il
BB AbigProjections¥i4l . HA W MG B (EHE T 7L, FrllbigProjectionsfy #4042
Fi4314,

3. reduce(_: :)

{5 Knowhere F{FEK R ok i W R 2 4 (A A0 D 80, A a7 8ds = e s v iy
IR FLRE AT AR 2 B EE? reduce( : o) BREIE T ARG A R SE X AMT S5 o FRATTAT LAXT 4R
i freduce( : 1), HARS B4 BdE 2 & —MEIFR [,

RAILFE13-18 B LA —ME

let bigProjections = projectedPopulations.filter {
(projection: Int) -> Bool in
return projection > 4000

}

bigProjections

let totalProjection = projectedPopulations.reduce(0) {
(accumulatedProjection: Int, precinctProjection: Int) -> Int in
return accumulatedProjection + precinctProjection

}

totalProjection

reduce(_:_:) WS —DSHUE— T LIFE—FFIRIEAT RMARIGGRE ( 8 FHAbLE ). 5=
SHGE—NE, & X T EIFES T IE. (FEEXERH T EHMAEEE . ) X EEM L
FprojectedPopulations#Zl AN AR, PTLRILAIEZ0, EEEZ M Int 2RS4
accumulatedProjectionfilprecinctProjection, FEreduce( : :)iBJIE B SHX B4
200, Y pREEE RIE T, totalProjection®sT°10 844,
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13.8 FiAHtEx%S]

TEARTER, AT AN BCRAITHER , R [ T — AN BT P B . B e mT LI
AT RIBHT . B0 volunteerCount sEATHERF IR AT, SOAHE I/ NEIRSHEHER o

13.9 FHiAHkbks>)

TEAFE T, FfiTHsorted (by : ) LA IR MNEIRHT o Aid iR FUR R A e R 2 AT
THPHERE IS, HSGe A — BRI Tk . SR SCRRBEIXANIrE, JHEETE LR ZRd .

13.10 HEEHEEKES]

AR E R HRE AL E TR reduce (_: ) AT, XBAURS AT DL Zffk . ROzl LI —
PSSl e, HEE AR R R Bos BRI #4745







B, Sz

FVUER s S T R R THAF & . S50 A HMERE, it Z2)aix &l H b &
B, XERERSEPR B RS —HE . AR ART H —F R T R E R, AA T E R
FRetE R AR RS A B SR, XIFARE AR T AR, AREWHENER
ARG T EAF. WH SRR, FEFE UL T Y7836 o A 75 sk R AR U th U sk A RERR
e I T X el PP R T Vs S e ST A 1/ M DD 2




F14E=

-

—pE2E B, AREZ AT SwitthR L ITA VAR T, Rk A ER L B et
. NHJLESERXTE TR A8 SCRBIEE ) . AT E A (enumerationZ{#
enum ), MERELHRENELE T IR E S LRIMETE 2 — B9 32i]. anSRAR A oAl 35 ke, R
DARZE N BRI LA A 5 (H R Swifti A — 28 X T HAE = 1 s sk

141 FEARH =

BE—A~F playground, 744 ~Enumerations, % X —FR AT 557 028, nihs
THE14-177R

REDEEBA14-1 U

import Cocoa

var_str = "Helle, playground"

enum TextAlignment {
case left
case right
case center

}

TE SUMEE I 2R TR enum CEE 2SS BRI A o 2246455 () FORMRI TR . #2¢
WE DA EH— A caselit], F/ARMZEENTREME; XBH =4 BEMENAT (XHZ
TextAlignment) CZ&FIHAERAT, SR IntFIStringSE3RATE 2 A2 —4

BRI LT CYHRWAFEREE ) W5 DR F I, aRE R 250, g5tk
/NE {44 : UpperCamelCasedType. 78t . PRECLL KA IR /NG F TSk s AnSR e 22
WL K/ NS 44 . lowerCamelCasedName,

RS 25 BB 281, i ABRAE P LABER IS 2R B S T, RIS B 1420077 o

RAD;EHE14-2 Al TextAlignment iy SLH)

enum TextAlignment {
case left
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case right
case center

}
var alignment: TextAlignment = TextAlignment.left

R TextAlignment e 2 RAY, aidavit e iEMralignment A, PRI AT LLAS I
alignmentf it AU I, AfCAL S FR14-3 7 .

RAEDBEHE14-3  FIFHIE A HT

Qé; alignment:+—TextAlignment = TextAlignment.left
G P e XA B TUHENTRE S AR T8 1 ] o Q2R — A i B A W 5 e A
Y, AT IR S S B A A28 44, A S 14-4 007

REDEHE14-4 Mk m

var alignment = TextAlignment.left
alignment = .right

V= Al

TR, H—wkAdalignment S T iFRAZ5HE e M 24 FME , R BE LA B alignment 2R A
WEE IR, F—1Trl I mgA, HE S alignment P — @ Tz 28R i HAm (E R AT
TEAG 5 S 25 PR LU AL B 1] LA WA 28, i RSy B 14-5 7
RILFE14-5 76 HLEHEE R A FHE AT

éiignment = .right
if alignment == .right {
print("we should right-align the text!")
}
FHAFIEATTT A A, AN il 4 (il F switchiBml b B , F switchele s 545 B AT
PRI SATEN R, A 514-6 7

RAL;EHE14-6 YT switch

alignment = .right

. . — i
if ang."'"e{.'.'E : ]gl .E“ lign the textl")
3

switch alignment {
case .left:
print("left aligned")

case .right:
print("right aligned")
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case .center:
print(“center aligned")

}
MMZEESTERINES, i i switchifimlnZiipl e e, ik, 55T Mswitchif A fidefault
I3 o XTHEHE T switchB X AN EE T ik BEMCE I nTREfE . WA —F] a8
EERA RRL 5057, AR Aswitchilif &8 T .
SR 2R F swit chisHL =T A il de fault43 32, A UL BA14-7 R

RADFE4-7 O HRFFE BRI E T

switch alignment {
case .left:
print("left aligned")

case .right:
print("right aligned")

case—centers:
default:
print("center aligned")

}

KBS AT LAY, A AT X B A swi tchisf g6l flde fault 232, KW
BRINIT SCATIR 2, T ) AR o B A A A P s Xof 5 SCAS G fin—Fhoxed 55 0720, anfRasif i 14-8
B

REDEEBE14-8 NN M

enum TextAlignment {
case left
case right
case center
case justify

}
var alignment = TextAlignment.leftjustify

alignment = . right

A, ERERREETT, (RS BATRIE. alignment B E Hjustify, [H)E
switchififJ4TEl T center aligned. XHL/EBRINA SRR AR ER : XFEMSH ARG
UARA ) A

i switche IR AFE -, AnfCRSIE HL14-97R .

KEBFER14-9  [mH 5K

switch alignment {
case .left:



142 JR¥AEKE 125

print("left aligned")

case .right:
print("right aligned")

default:
case .center:
print("center aligned")

}

A A IS, BIFASIETT, BASTTERENEE, MRS A — IR,
HURRswitchiB A B 2 E T . BSOS ia FR T REAR AT B, (HR7Ex B S I .

ASRAE X switchBy [FIEff Fdefault4r %, B4 switchifii)Swiiimem s, M
L g R A . AARAERCE N T — B R B R B B T switchifid), If4switchif
AIFE BB B ER Bk default, UASREG IR, EARIMRMBEZIRZER, EMIRATAER
i H14-8 B B ATIAE

W 3 7E switch s3] HACES A BEAS B D3 (B 0T DARR O 24 FRAT T 45 A0S 1 B B3 (ELIs) 2 345 RE D B
AT BT B U By o X R ILAL B DL . e s VR R switchiB Al
Fezé e SCRY T R B (E

BTAPRAE I XA M8, AT H14-100T7R .

REFR14-10 BEARAE

switch alignment {
case .left:
print("left aligned")

case .right:
print("right aligned")

case .center:
print("center aligned")

case .justify:
print("justified")
}

14.2 [RIAEHES

SRR CHC P IR, SR ISwirdOHE AT R0 A IS wifef
KR (raw value ) [OASHERERE A FIIRRE R . R SCAR SO R MIRALE , 7940
MR RO AN PR 20 14-11 RIS

RELEHE14-11  [HHFLGE

enum TextAlignment: Int {
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case left
case right
case center
case justify

NTextAlignmentdis € JARHIE R AR T DI BEE— MR (Int) MR, BEUR
ﬁﬁﬁﬂ@%ﬁi)\ﬁﬁ%- F— A BEIRIEREO, 25 AN, DIRHE. STEI—SBHi {5 745 H k5
WX —ni, WIS H14- 1271

RALEE14-12  H B

var alignment = TextAlignment.justify

print("Left has raw value \(TextAlignment.left.rawValue)")
print(“Right has raw value \(TextAlignment.right.rawValue)")
print("“Center has raw value \(TextAlignment.center.rawValue)")
print("Justify has raw value \(TextAlignment.justify.rawValue)")
print("The alignment variable has raw value \(alignment.rawValue)")

WAl LI IRE BRI T N . T miE, T AR 8 B R A, Wy 51413
7R o

REDEH14-13  F5E A

enum TextAlignment: Int {

case left = 20
case right = 30
case center = 40
case justify = 50

JEHR B A T AT 7 (BRI Y 5 LSRN 5 T B sl AL tie2s . il rawvalue
A LHEH R R AU IR, TIATES — PR e .

AR T Iy — A AR E RN EHR(E, AR AL IR R Al IR (ELY
MEERRER T LU rawvalue 280814, IRk Il 2s#es, anfCas i i 14-14577

REDFR14-14 UL {EFL A28 2R

print("Justify has raw value \(TextAlignment.justify.rawValue)")
print("The alignment variable has raw value \(alignment.rawValue)")

/] AiE—A R
let myRawValue = 20

/! ERERIEMEHL Y TextAlignment
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if let myAlignment = TextAlignment(rawValue: myRawValue) {

/] BB
print(“successfully converted \(myRawValue) into a TextAlignment")

} else {

/! BHlxik
print("\(myRawValue) has no corresponding TextAlignment case")

}

XERA THA? BfeA— A S fmyRawValue, SRS TR 1242 ] TextAlignment (rawValue:)
B A E A N TextAlignment, K hTextAlignment (rawValue: ) AYiR [F{EETextAlignment?,
FIFLLRT DU AT 23 S5 38 5 A FIW R [ ) JE Tex tAlignment{Eif Enil,

X PR (E X Y TextAlignment . left, FrRIEALTI T o & HEmyRawVa lued i A~
AR RIAE, B— NGRS, AT BA14- 15077 .

KuiFR14-15 X~ FAFFENE
iéé myRawValue = 20 100

E14-1508 T elseBfhAT,

} else {
// Conversion failed
print("\(myRawValue) has no corresponding TextAlignment case")

100 has no corresponding TextAlignment
case

K14-1 TextAlignment#{b e ir)zh

FHATMIE, BATVAMER R AT, SwiftSZRE— R I, 35 HTA 1Y P9 B AR
TR AT, IString/EoNEHREZERL, AR T B 14- 167K

REGFR14-16 QU B A ERHME

enum ProgramminglLanguage: String {

case swift = "swift"

case objectiveC = "objective-c"
case ¢ = "c"

case cpp = "c++"

case java = "java"

}

let myFavoriteLanguage = ProgramminglLanguage.swift
print("My favorite programming language is \(myFavoritelLanguage.rawValue)")

S — U R B AR (A IR A TT DU 8 BAR B (H—— A 2 A sl — s B3eE 80,
BTAENL, LIEHE. X BN RN ORE T ARG, (HRAR AT
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WM EIGE, Swifte i G AR B4 5, BkProgramminglanguage, MRS AR 51 44 —F
FIJRIRIE, ST 14-17 0w .

REGFR14-17  (HBOARTATH AR (E

enum ProgramminglLanguage: String {

case swift = "swift"

case objectiveC = "objective-c"
case c ="e"

case cpp = "Cc++"

case java ="java"

}

let myFavoriteLanguage = ProgramminglLanguage.swift
print("My favorite programming language is \(myFavoritelLanguage.rawValue)")

PRXF Swifth 2 -4 A8k
143 FH*

I RSB SCHR B R B A 28T 5 TR HREAE (SR ISE 2 HE ) KK 7ESwiftd, 7
VERT LAFIBCE G o R — B AR VL RS, RS B 14-18 B

RADEHE14-18 WA AT G

enum Lightbulb {
case on
case off

}
PRATREREHE AT AR EE . (M fRTRLEIL, BB ATV R & 5 BAsdk, e &t b
FEARBIPAERIE . ) Hh— R IE A Tk, afRAS s FR14-1987

RAIGFE14-19  SCIARBUR B s

enum Lightbulb {
case on
case off

func surfaceTemperature(forAmbientTemperature ambient: Double) -> Double {
switch self {
case .on:
return ambient + 150.0

case .off:
return ambient

}
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XEBARASTELightou LMES I PIERIGIN T — > eRE . RN BRAEICE UM MR, T DL E SRR
LightbulbZ&RISCIR A )51k, FRATFRZ MLightbulbf ik, XA REE Kk Rz — 128
(ambient), (HFECHE R, b — RS Hself, JAZELightbulb, FTA7 Swift
Jiik AR se UF S5, FR T )X B A S8 8 (I 7 IR AE X AN S8 61 B ) —— 76 AR 3] ol 2
Lightbulb3Zf,

Bl RACR AT, ARSI A s, ARAS T B14-20R

KAiEE14-20 FTHFHATIR

enum Lightbulb {
case on
case off

func surfaceTemperature(forAmbientTemperature ambient: Double) -> Double {
switch self {
case .on:
return ambient + 150.0

case .off:
return ambient

}
¥

var bulb = Lightbulb.on
let ambientTemperature = 77.0

var bulbTemperature = bulb.surfaceTemperature(forAmbientTemperature:
ambientTemperature)
print(“the bulb's temperature is \(bulbTemperature)")

B — A Lightbulb 2 B 4 SE il bulb, A T F AR S, wh T LR
instance.methodName (parameters) % ixX A4~ 52 il 8 H 77 % o 4 /R 7 93 H bulb. surface-
Temperature(forAmbientTemperature: ambientTemperature)f}, #iErE HXFEEE T,
AF ErbulbiELightbulbf¥3EH, surfaceTemperature(forAmbientTemperature: ) & i H 21
25, ambientTemperature (& ATk S, XAk A Y45 5 /&Double, fRAFFE
bulbTemperaturefimrh, &5, HUHELIMARETENEFERIG .

W VL (O R A i R A R E}F%Eﬁﬂ‘?@ T 2B se LFRPIRS (22 MonF o f FEl
MoffElon, KEHI—toggle () ik, XMIMEATFESEAMAR FUEMTARVE, A0S HE 5
14-21 77 o

RELEB14-21 228007 5¢
éﬁdm Lightbulb {

case on
case off
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func surfaceTemperature(forAmbientTemperature ambient: Double) -> Double {
switch self {
case .on:
return ambient + 150.0

case .off:
return ambient
}
}

func toggle() {
switch self {

case .on:
self = .off
case .off:
self = .on
}

}
}

ARG , dRitdn o R AR, HURRARBRFE T IR N X se UFRME . 7ESwiftHr, #4028
EAEEA (value type ), MHEZEAIAY T BAREXS se LF I T8 (SR 15T (EZEA ),
R BRI T B IE M se L f, T ZhmiciX 77k Imutating, ZEACRS N Lk Mpric, an
fRAG5 B 14-22F0 71

KE3;EH$14-22 Fridtoggle() i Amutating

mutating func toggle() {
switch self {

case .on:
self = .off
case .off:
self = .on
}

}

BAE R DU R AT RIS AR 1, AU Tis 8114-23 7R
KEBFE14-23 L]

var bulbTemperature = bulb.surfaceTemperature(forAmbientTemperature:
ambientTemperature)
print("the bulb's temperature is \(bulbTemperature)")

bulb.toggle()
bulbTemperature = bulb.surfaceTemperature(forAmbientTemperature: ambientTemperature)
print("the bulb's temperature is \(bulbTemperature)")
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14.4 XKEL1E

B EATA 1E, B AR 58 L —SE S B9 i DL (EDR MO T RERY (E BOIRAS - Swift
IERAL T — RS K RIHEE . A7 SRHRELR T o SRERME RELEARIC RS B AEME LB L 5 AR Al i
QIS R NEESIELIPRESIERS

QMR ARIC R — AR R RS . S EIRA AR EYE. BRORIETE, A
H—AME (HK). BIORKRITIE, WMFEZEMAME: M. WU i 14-24001

RA9;5HE14-24 X B ShapeDimensions

enum ShapeDimensions {
/] EFHHXBAERL K
case oquare(side: Double)

/] RFHHEBRMER TG
case rectangle(width: Double, height: Double)

}

% HE LT —ANE Rk ShapeDimensions , B4 BN LG o square ) SEBE(EE (side:
Double)ZM, rectanglefy CHE{H 2 (width:Double, height:Double)Z&Hl, Wi #B A4
JCH (— U e 125 ),

ZLhHEShapeDimensions WS, WZ0THE e BB FIAH N B SCHRAE,, AARASIE B 14-2517R

REDEH14-25 AlFEIE

enum ShapeDimensions {
/] EFGREXRIRAMAA DK
case square(side: Double)

VAR T A LES Ik i)
case rectangle(width: Double, height: Double)

}

var squareShape = ShapeDimensions.square(side: 10.0)
var rectShape = ShapeDimensions.rectangle(width: 5.0, height: 10.0)

XEANE T =K ZR 0L IETIE, A SHAI <108 K ITIE
FHswitchif g a] LU# T I0d F OCHE{E . 45 ShapeDimensions$fi— 38 EIE m AR B )5 s,
WA A 14-26 17 o

REDER14-26  FIHRHRETH T

enum ShapeDimensions {
/] EFGREXRIRMAMA DK
case square(side: Double)
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VVAR S EAES %% R
case rectangle(width: Double, height: Double)

func area() -> Double {
switch self {
case let .square(side: side):
return side * side

case let .rectangle(width: w, height: h):
return w * h }

}
}

frarea () HScEACHL R, FRATXFse L f i T switch, sRERAER R —FE, 7EXH, switchfl
S AT SwiftfEE X IE B2 ( pattern matching ) flseUf A SCIR(E SN E 2T AR & |,
XS Harea () JridokE — N ERACR, aCASHE L 14-27 TR

RADEEB14-27 A

var squareShape = ShapeDimensions.square(side: 10.0)
var rectShape = ShapeDimensions.rectangle(width: 5.0, height: 10.0)

print(“square's area = \(squareShape.area())")
print(“rectangle's area = \(rectShape.area())")

ASJE T BB IR B ER A0 SRR o HE AN ZEH Iin— A point Bl 5 o FH T LMl S ASAFAERT,
B hMpointJFANTT BOCHKEE AL,
HinpointIf i Hrarea () Jrik it AL, ANCASE H14-287 71

RAZEE14-28 & EPoint

enum ShapeDimensions {
/] BEA KB CRAERT
case point

VAR EiAES IEEI RS
case square(side: Double)

/] KFH O RBRAR B
case rectangle(width: Double, height: Double)

func area() -> Double {
switch self {
case .point:
return 0

case let .square(side: side):
return side * side
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case let .rectangle(width: w, height: h):
return w * h }
}
}
}

PRI — N S, Bitharea (VG HUIIREE TAE, WARASIE #1429
REDEHE14-29 SWmEAES /D

var squareShape = ShapeDimensions.square(side: 10.0)
var rectShape = ShapeDimensions.rectangle(width: 5.0, height: 10.0)
var pointShape = ShapeDimensions.point

print("square's area = \(squareShape.area())")
print("rectangle's area = \(rectShape.area())")
print("point's area = \(pointShape.area())")

14.5 JBYIH=E

PUAEFRATFIGE T A 4B SRR BIA 2 A 01 b o X5 T — N BB AR . MCEs RE A Al b B
A CRAR SR RS 7 (ATRBAA — Nl AR AR A )

TETHEDLIR AT, RERARE W BHREHE . KR53 2B KA T LU R o REA —1
WAL E TN (B “F5 557 ) FIfEESe R (B “i” ). BEIANUAGRAYHLIERT, WIS Y5> %
MESL T, WE14-207R

{48

R £52
v v
ik Eiik: HMFHAL IR iR
N
R A 277 27? 272
¥\ !
277 222 i 772 e S
/A !
277 277 27? 72

El14-2 %
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NG TEFEBARAE, PO THA NBIACRE, ARATRE—BAINR, ol i AR h 2z —,
A REMA AR ARVGR—A SRR, B F 2D A TR 103 Bl — A
FR SRR I, AnfRA T 5 14-3077%

RALFE14-30 24980E X FamilyTree

enum FamilyTree {
case noKnownParents
case oneKnownParent(name: String, ancestors: FamilyTree)
case twoKnownParents(fatherName: String, fatherAncestors: FamilyTree,
motherName: String, motherAncestors: FamilyTree)

}

BWALL ARG, Xcode A IE R . “Recursive enum ‘FamilyTree’ is not marked
‘indirect’” . FamilyTree/f&i# 3, IR M RPUEIRAASEFamilyTree, Aad, M4
PRAN B MO SR AN I W7

B[ X AN R, T PR MO SIS B T AR R Swiftd PR AU AIE FE R h A A2 () 45
A AR 2 NAEAS ] AR G ) ATRERROX S, RO e r B r i REHS A T3
Heo ANid, M SIRET

SRS — AR B A9 T e B R P I8 A 728 R HA A 53 M8, (UG IRAs A, R —R e
HER—DIOE, &, YA — R L 2 2 /D INFERIRHE, SR &R R bUE
IR M T B Z NAFRIBA o BT E M NAE R A% (BN b — SOy 2 [a], ghidas
Heic sk YT B ),

[l Jii— "~ A% ShapeDimensions ., point il bl AT KA, ATHZEHIMINLE. square
FDoubleHk{H, FEDoublefJHAF4sMH] (85T ). rectanglelibi A Wi >CHkDouble, 7
FL16 1T INAF. ShapeDimensions LAY SEPR A/ NE1 7T LIS T rectangley==[a]; sk
TEEAE, WA 10 SR SO A SR B 5

AR [E M2 FamilyTree, oneKnownParentf# &/ DINAE? LI R StringB NAESMIN
FamilyTreef N7 B ENAIE T2 QARG AHIEFamilyTreeZ K, M AN HIZAFamilyTree
ZRKo WIi—N MR, FamilyTreef 2RI NLE!

J T PRI, Swiftg | AT — AN EH)ZE . AT B KroneKnownParent iy 2 £ /0
INTE (X RELsZEE ToRRIE I ), T2 6 ind 1 rect & VR g P as A28 BRI 3] — 8 41
T . RATEARB PR ZIHETRE, R Swift RS iEIR I 5l . FEABIT, bR
TilkFamilyTreefe#5/a S5 2O THEEAMATMTR . Z 5wk vl OGS A T, anfRas i
14-31f7R o

R75;EH14-31 IEMiAYFamilyTree

indirect enum FamilyTree {
case noKnownParents
case oneKnownParent(name: String, ancestors: FamilyTree)
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case twoKnownParents(fatherName: String, fatherAncestors: FamilyTree,
motherName: String, motherAncestors: FamilyTree)

}

TREHRE Y “TORRNAE” IR i BUTE J03E R P — 38 1) SR 148 5T
LR H e PN A A At b T R SR ik FamilyTree 9 S2 461G JE 4% 14 25 (a1 504 . R 7E
FamilyTreef ) SEfil7E64 M 2EH) T A 8FYT, RI—MEE KA,

EAFEENE, HIORTF R AMEARC R B4 nT DA A i 03 SR b brie A a4
BEX B — T, RIS H14-3207R .

RAL;EHE14-32  FamilyTreef{[aj25> 3%

indirect enum FamilyTree {
case noKnownParents
indirect case oneKnownParent(name: String, ancestors: FamilyTree)
indirect case twoKnownParents(fatherName: String, fatherAncestors: FamilyTree,
motherName: String, motherAncestors: FamilyTree)

}

AR IEA BEIEZ Family Tree |, B — NS0 M Fred RIS EAE . FredAR I HH A Z
O, FEIIlAZ RS AIEFamilyTreef SEFI1R 2 !

AR B OB EE, BFLAFE L0 FH twoKnownParent 4332 .t HIATRAC S H Bk, FRLIXFAL
Rt EFHoneKnownParent, MANARBISEIIRGE, WAL FNCE, B LA SE4H S #
%iHnoKnownParents, HWIACHEIEA14-33/7R,

R75;5814-33 Q)dFamilyTree

let fredAncestors = FamilyTree.twoKnownParents (

fatherName: "Fred Sr.",
fatherAncestors: .oneKnownParent(name: "Beth", ancestors: .noKnownParents),

motherName: "Marsha",
motherAncestors: .noKnownParents)

RS AT LU B 14-330R

R R
/ AN

Fred Sr. Marsha
.oneKnownParent .noKnownParents
2
Beth
.noKnownParents

Kl14-3 FrediGEig
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fredAncestorsZER nFredifik b IHMZS , BRI 5 3R Rl— MR a9 S, andR i
WL, XS EAR - ki B A B A

14.6 FiEHkELZ>]

5% ShapeDimensionsiy fill—"~perimeter () Jrik. XANITEARITEEIE K (i
HEZH ), HARAL BT A 5332

14.7 BIRPEE LS

Z5 K26 ShapeDimensionstfin—AN Al 51 R B A =T vl IZM = MIERmlE, Hids=
SRR . B I—A B 2 B playgroundfEarea () 7P RAL . 1BE XM EER



FERRFOER

SR A I 2 N A KR S A . e TR E ML RS EE R R Y
e

TR JLEE 2 Mplayground )4 3] 4 4~47 T B ( command-line tool ), X447 T HM) T2
FR—MEZ PRI T TR B SS MRS R SSRGS , S B in R A7
Bl Et:, DL bk S SR 58 B — LA 55 1) pR AL

RGEFER, SRS ML Z A ARFEZAL . TR e N 0% g RIS 28
WP, AT TS A REIFE, RS I8TEE I T el I& EI’JLFHZ‘JELO

15.1 #hIiz

TEXG i 1 Hp 5 i Create a new Xcode project, A —4N8 T (ANE15-1078 ). W Xcode
C &z 1 1, MiiliFile — New — Project....

v\/e‘ Come to XCOde No Recent Projects

Ge( started with a playground
Kly and easily.
N )
A e o
. ch k n : ing project
ething from an SCM repository.

K15-1 Wl

FET RGERE TRSRR o ASERRFH — 2 X S A by FH 38 FH A Pt (U RITC EoR 15e TR . R H Y
TiHERA JLAEE: i0S. watchOS . tvOS. macOSHICross-platform, #E#macOS, HETERE 1

Application[X I i%#Command Line Tool#fiJf s iiNext ( {1E15-20/R ). XA 2 B3 —A4> u

ARFEAR I TR
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e > | u = @ &0 -Jd 0O
B & Q / Choose a template for your new project: bl
i0S  watch0S  tvOS Cross-platform @ |
Application
A :.J -
stion
Cocoa Game Command Line
Application Tool
Framework & Library
~ X
Cocoa Library Metal Library XPC Service Bundle ) O
Framework
£ - Define a block as
Other
& il O s Variable - Save a
v ( /) >to allow reuse or
2 rgument.
Cancel Next ne a typedef.

®(©

&15-2 e

A TR, 3545 (AnE15-3[017R ). 7£Product Name—4~ 315 MonsterTown,
T 72 f¥) Organization Name 15 BigNerdRanch ( {15 AR% = X A9 35t ] LIS I AY ). Organization
Identifierfdi FH R &13% % & =% (reverse DNS ) Hal MIRILF T o XAF4FH 2 FlProduct Name &
KA Bundle Identifier, 4/RUER 1% A N BT, bundle IDFTEiTunes Connect 51N FH
(AHE TeamIB—4%, BRMRZESAIF AN, )

TELanguage—F= i FESwift, . idiNext.

o > ]

E QS0 T
B & a Choose options for your new project: D)
stion
Product Name: | MonsterTown
Team: None
Organization Name:  BigNerdRanch
[o] ization Identifier:  com.bi
Bundle Identifier: com.bignerdranch.MonsterTown
Language:  Swift ) B
f - Define a block as
s Variable - save a
21to allow reuse or
rgument.
Cancel Previous Next ne a typedef.

B8 (e

E15-3 AT M4
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i, XcodeZx i 7EME HLARAF T/ . e#f— A1k IUA MBS A2 s il Create .
WAE TR ST Xcode T, BRINC 28t TRESCHE, ANEI15-4P7R o 34N SO IR AS B
A RBEE . Hen, nTRIAEA LU RRE T, bl IR A P rORESE , b AR Z AL

ere » I B MonsterTown ) B8 My Mac MonsterTown: Ready | Today at 12:35 PM

B R Qs & < > [ MonsterTown L NG)

4] General Resource Tags Build Settings Build Phases. Build Rules Identity and Type

v [ MonsterTown PROUECT Name | MonsterTown

3 main.swift . v identity . —
i solute <

» [ Products W Mansterown ocation

@ 0O

TARGETS MonsterTown.xcodeproj
Choose Info.plist File... Full Path /Users/DubbaDubs/
Desktop/MonsterTown/
MonsterTown.xcodeproj ©

| M MonsterTown
v signing
Project Document
Project Format  Xcode 3.2-compatible
Organization BigNerdRanch

Class Profix

Text Settings.
¥ Deployment Info Indent Using  Spaces B

Widths 4.C 4
Deployment Target Tab Indent
2 Wean lines.

¥ Linked Frameworks and Libraries D{en

Name Status {3 C Block typedef - Define a block as
atype.

Add frameworks & libraries here

C Inline Block as Variable - save a
{ 3| Sock o bt o atow tese o
F passing it as an argument.

{ }  ctypedet - vefine a ypeder.

E15-4 TR
BAEAESLRT R — T Xcode WY T I A Jay o IRI1S-SHRE T f a2 i) J LA IX sl AR ABE W

THE THKX
| =l=l=

B &2 Q A © = o & 8 < > | & MonsterTown )| MonsterTown ) > main.swift ) No Selection 0D ®

—
e®2® ) I @M. )E MyMac MonsterTown: Ready | Today at 2:02 PM

v 5 MonsterTown K72 Identity and Type
2 // main.swift
¥ [ MonsterTown 3 // MonsterTown Name ' main.swift

N &1 .

2maksuit 5 // Created by Matthew Mathias on 9/11/15. fypell Default - Swift Source
6 // Copyright © 2015 BigNerdRanch. ALl rights reserved.
7 /7 Location Relative to Group
8 B . =
9 import Foundation Tl 8V -
10 Full Path /Users/DubbaDubs/
1 print("Hello, World!") Desktop/MonsterTown/
2 MonsterTown/main.swift ©

12
On Demand Resource Tags

1 FaEIX. j
E: MonsterTown

Text Settings.
Text Encoding  Default - Unicode (UTF-8)
Line Endings | Default - OS X / Unix (LF) [&)

=E »
Indent Using  Spaces
Widths 4.C 4.C
S Tab Indent
PR X.  Wrap lines
+(® O | Auto ¢ ® All Output & W oo| 0 {} ® ]

E15-5 Xcodef) i &)
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ZEN TR FALRX (navigator area ), #EME T & TREAZU A JLAMIE . BT
S T2 5412 (project navigator ), f£ TR A X513, HETHH R A main.swift.

rhlE &% X (editor area ), X HLEZGM . & F M A7 .

fiiije T A X (utilities area ), FEAE—LERICE 2(F B AYA TN, LIS & @R (file
inspector ) AEWZ /RSN B . A TFEHEL

Xcodefd HAYEHBEVEIAIX ( debug area ), 1 5[] FH X A DX e A A .

7 CTER 2 T HA, RS HEIPlay MStoptHRZ T A IERE Y . T HA A LI =4
FEHL, A PR R BRI IX . PRI R TR,

R Xcode M FHANEE T — P main.swift 304 ( @i 15-6F17K )

@ ® » "= MonsterTown: Ready | Today at 1:48 PM = Q) < D Q Ijl
B 2 Q A &© == o & |2 < > | & MonsterTown )| | MonsterTown ) 3 main.swift ) No Selection
v & MonsterTown /7 ) )
- 2 // main.swift
¥ [ MonsterTown 3 // MonsterTown
in.swift 4 // )
2, main.swi 5 // Created by Matthew Mathias on 9/11/15.
» [ Products 6 // Copyright © 2015 BigNerdRanch. All rights reserved.

7//

8

9 import Foundation

10

11 print("Hello, World!")
12

13

K15-6 main.swift

XFaA1T TH, mainswiftRmfBF A M S, mainswiftl a5 TR 65, Wiz
AL TEATA PRE BB R ( Fe S5 AR s 2 ) i SCROFCHY . 13X SO rb A RRE 2 I
JFFHATH: BRI,

SFrmain.swif2 B P T RZEIT AT, T DA AN SO B9 A3 F AR AT aa b TR 3R
PR AE A SO 28, fEmain swifth B X SERR RS, e, AlEE—4>Town.swift3C
AR LA Town ) X, SR 5 FEmain.swift 81 Town iy SE 4],

PRI HAE A C RSO e SO, XA R T80 A TRACHS o SRR vk nT IR 25 5 4k
FIF PR

H Emainswifth O A T LTS

import Foundation

print("Hello, World!")

import Foundation ymain.swiftii 3¢ T Foundation#EZ2 ( framework ), 1%/ MEZEFL & —2
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FE R AObjective-CAC HINZE . 5 22X AT, BRAE SRS /R sl W 75 2 I 31X 4
HEARFR LAY AR, print ("Hello, World!" ) XA T B RRIARAZR, B AHFA HHello,
World 'FTEREIERI G .

AT LA LR LR O S I s 7R 7

Q AR T EA P Y Product (ANEI15-7HT/R ), #RJG2EHRun;

Q 7E8EE: F# T Command-R;

Q S22 B AR AP Playfidll .

Xcode File Edit View Find Navigate Editor [[ZEENedl Debug Source Control Window Help

K15-7 Xcode T H#%

BITREIT )G, Hello, World ! &g TEN B I &, —&ITENHRINIAA diltan & TRT A5
REMEE . XA, HRERZATEZ WA T . SR AIE A & LSS HRmZs, s
EA. T2 AT, Jeflisprint ("Hello, World!"), XATRASE A T ( URASE BL15- 1R ).

a9;EE15-1 Mk “Hello, World!” ( main.swift )

import Foundation

Lnt("Hello, World!")

15.2 5K

2R (struct ) SEFEAHCEIRHA A 78— B BAE NAFH 1) —FP2 AL, YR EEEIRAL AN
— 7 ISR v LSS AR, Heln, YEMonsterTown FP B LS MR Town sk — AN B B 284
(] R P L A

FETown SEIL A 5 R AT DAL & A ESCHE S5 25 S — 2, e 0 SUBCEE A C ST DL
EFRA1FR BN LB . FERTILE T, R 17Eplayground PR T—NME T, XA AIXT i He
BN, FrLAEplayground FHBEA T4 018, Hplayground (SCHRH A9 I RUARRS T A AR AT, H A 2
BRI I & TAAREE . U1 UHE A O RZRRI B Rk ST T

#iiiFile > New — File...25 TGS I—187 3CEF, 4 mT LU R$ERE Command-N, —~ 1141 15-8
PRI 2B, SRR SO R R . BRI A macOS, PR Source X I ) Swift
FileJf i ifiNext.
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Choose a template for your new file:

i0S  watchOS  tvOS @

Source
3 3
Cocoa Class Ul Test Case Unit Test Case Playground Swift File
Class Class
m h c Cr N
Objective-C File Header File C File C++ File Metal File

User Interface

=) ity ™ [T B

Storyboard Application Window View Empty

Cancel Next

E15-8 A INSwiftSC 4
2T ok Xcode 2 BRAREE A SCIARY 44 F A B o XA Ui 44 M Town, SR BE T Y
AR LI N AMonsterTown ( A0EI15-9FF7R ). MiiliCreate.

Save As: anr{.swift o

Tags:

<

Q Search

u
Il
8

<

MonsterTown

Favorites main.swift
& Recents
:/3; Applications
[ Desktop
0 Downloads
g} Dropbox
Google Drive
B Movies
Programming
icloud
¢ iCloud Drive
[ Desktop
M Documents

©

Group MonsterTown

Targets B MonsterTown

New Folder Cancel

[£15-9 Town.swift
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RSO E H BT, (IR, 1ESMIX & Town.swift, ) $TIFR, REEIE T T
FRHY— e B (S L flimport Foundationfy, XASCHJLTF2251H,
e SR A Town, WAL 215275 .

RA%;FE15-2 FHIALEMAR (Town.swift )

import Foundation
struct Town {

}

K F struct KRR B, Atk ZTown, & LEEHIARTT RIS EAERE S ({})
ZIal, Heanish, WA ESF RS In—2eAn i, ROROAAEE AR i . DN INTAS B

JURE R, IXLEAR A& (property ), XJE N —FRYEML, JEIER] DUEAS R EE
ZHTULE varfilet B B . AR In—2Lfm i, AU 515-3 R .

RAEYER15-3 etk ( Town.swift )

struct Town {

var population = 5_422

var numberOfStoplights = 4
}

L, AT Towndshn 7 Wi~ & YE: populationFinumber0fStoplights, W@l
AT ——X ARSI, AR FRZLER AT H0m S E AL, R I, X e m Pk
BENE, B— AR Town B S F e A EE T, BRI 542209 AN AN LT 44T

YIe | main.swiftCC A/, QIE—ATownBHTL6], H— T Z5ARASEERT T A, WU H15-4
FiR o

RAD;EE15-4 AlETownISEH] ( main.swift )

var myTown = Town()
print("Population: \(myTown.population),
number of stoplights: \(myTown.numberOfStoplights)")

CERE, FABIOGTRERS, Eiprint () hrgCRS 6 T PI4T. AR B SR i
A ARG S A . Hprint () 5 2] —F7 0] LG IS )&, )
XBACH S T =11 .
B, WA (XHEETown), JFHEIR LRSS (), MIEIE T TownZ BB S2Fl, 2z
1) B 55 ST F Town BRI LR 7k (38 173 S A hewiin i ).
HyR, B LI ES AE FEmy Town .
e, FFRF R IR RS AR Town PR @ P M F T EN B4 5 0 TR M B (E 2 A5
& N, myTown.population&akEmyTownSElH AT,
BT, Hith/E: Population: 5422, number of stoplights: 4 (HIEI15-10/1/x ). m


qeek_data_analyst
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ome® ) M Mon...Town ) B My Mac  Finished running MonsterTown : MonsterTown = Q& OO
OR Qa a © = o @8 8 & MonsterTown MonsterTown )  main.swift ) No Selection n e
v £ MonsterTown K4 Identity and Type
2 // main.swift
¥ [ MonsterTown 3 // MonsterTown Name | main.switt
M &/ -
Gl 5 // Created by Matthew Mathias on 9/11/15. Typo | Dofautt - Switt Sourco [
3 Town.swift 6 // Copyright © 2015 BigNerdRanch. All rights reserved. =
STy 7 Location Relative to Group
main.swift -

¢ import Foundation
0 Full Path /Users/DubbaDubs/

11 var myTown = Town() I
2 print("Population: \(myTown.population), number of stoplights: \(myTown.number0fStoplights)") 0O0oe
E = No Matches
Population: 5422, number of stoplights: 4
Program ended with exit code: @

+[® OFE| Aot ® Al Output & gl | N =2 R(C)

K15-10 fiirmyTown

15.3 L7

EHEiprint () sRECRTTEDmyTown iR {5 B AF Mk o (R IOZAIE I fiid A 2 o 78
Z5Fa AT own B BIEE— A eRECIAL IR PRI ETEN B R 5 o VI 2 Town.swift, A han{Cidyg #.15-5
JIT 7R ) pRAUE Lo

KF9;5E815-5 ilTowndliid H ( Town.swift )

struct Town {
var population = 5 422
var numberOfStoplights = 4

func printDescription() {
print("Population: \(population);
number of stoplights: \(numberOfStoplights)")

}

printDescription ()J&—Jrik, BN EEIRERE AR (21478 T 07
B o) BIETTE IR, FRATEZ R0 sRET R 2 B S 3 (global function ), 42 )= BREUEIRA
FE SCAEATA A R, FrLIfRh B d1 %40 (free function ),

printDescription () ANHESEHWEAREME, &1 HRRAE T B PR HRITEN 245 6
B o BEMFATEX— MR I Town LB ATX AN 719, FrllprintDescription () St —14> 5%
%] 7 % (instance method ),

FUEFXAH RSB I, T EX—ATown LB AT . U4 Flmain.swift, fprint()
PRBICR 0 R S i, AN ARSI B 1 5-6 TR o

REZFE15-6  WHHBSLHEI L (main.swift)

var myTown = Town()

print(“Population: \{myTown-population),
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number—of stoplights: \{myTown-number0fStoplights)")
myTown.printDescription()
Kb SR P PRSI S . myTown. printDescription(),
BATREIY, ¥ & 4 B AT —FE .

15.4 mutating /77%

FprintDescription ()7 il IMRIFHE B R T Y RTME S, (IR FEE— M 3UE T
R PREE USRS F R A — A SE ) TR EAE A AR B JE A, B ZBTRR iE M mutating . 7E
Town.swifth, Z53TownZEAASM— P mutating /7 VARG AT AN E, QARSI B2 15- TR o

KAEGEER15-7 B A O fmutating 77% ( Town.swift )

struct Town {
var population = 5 422
var numberOfStoplights = 4

func printDescription() {
print("Population: \(population);
number of stoplights: \(numberOfStoplights)")
}

mutating func changePopulation(by amount: Int) {
population += amount
}
}

W&, S changePopulation (by: ) & fHmutating bR, IRES 1473 —FE, XF
MR TR DB SRR A . Z5A R RIAZE ERAE A (AR TSR THA S 32 8] ), T AR B
SCAG JE A 7 AT IN_Emutating AR

XA EAR — A RIS K amount, FREEMBLFAY AT . population += amount, ¥J#%]
main.swiftZs > i HX A~ pR AL, R T B 15-8 TR o

KRAZFE15-8 N AT (main.swift )

var myTown = Town()
myTown . changePopulation(by: 500)
myTown.printDescription()

HRZAT—FE, FHAEE AP R, RGBT, K2 E nyTownfy A M3
T 500, Zimthhit T Population: 5922; number of stoplights: 4.
155 &

BRESHURZEAL, 20T LUTR i G l— il R AL B A R L . FeAi T2 7EMonsterTown
TSN R T A2 B B A LA B AT AR AR, AT A Ui ix 48
DX o
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15.5.1 Monster &£

AT FRNET MM, TS AL T, NEMRETA ISR, X
Xt JE P AT AS R =

BIE—HRISWIftC 4, 44 AMonster, BRZHT—HE, fiidiFile — New — File.. (&%
Command-N, EFEmacOS | SourceX I Swift Filelshi o

XA FMonsterZR e Lo MonsterZS X1 M R R B 1A T A
JeOIEE— N, AR 1 5-9FTR .

RE;FEHE15-9 AIEEES ( Monster.swift )

import Foundation
class Monster {

}

T SCHR I TEE R SO L o — . H0RCH T class, JaHRBRIA T
BRZRT—HE, KA SUBAEAESS 5 Z ),

TR CF—12ihe) 58, FATETIEEE LMonsterds, MUIE #115-108771
X R EMons ter Kb B BT N . e IS BAREST IS PR

RFZ;EH15-10 E XMonsterZs ( Monster.swift )

class Monster {
var town: Town?
var name = "Monster"

func terrorizeTown() {
if town !'= nil {
print("\(name) is terrorizing a town!")
} else {
print("\(name) hasn't found a town to terrorize yet...")

}
}
}

AR, B — . 25 IR R . MonsterdSl — Ntk R B BRI T,
MZ—T, M5BT feRni Ut Z 25 280, OB R 8k 3] T—MEF, gk
WARE], Frlltown/E AT ZE (Town?), M HAIGRMEEnil, FRATILAIE T — 1 EPEFRRMonster
W2, FFH IR T —>38 F B

g5 ik terrorizeTown () ZEARZ R . FRATS X Mons te rSEBl I XAk, FoneE
BAERIE T

FERNSHLT town = niUA X DEHFLZ A A town, WHRA, JAterrorizeTown()
SRR G FTEDIETE R E M P A o IR XA LA A BT, IR AT e TER AR R Y
22 1

H.tvo
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R R A B R P W 7 R4 AL, BTLAF 2 (subclass ) 2 FR A 1 O XX > pRER 1) 55
Mo RIMSEF—T¥I 12K,

Vi Hmain.swift, 25> HMonsterds, WMXANZRAM LA, HeE—MET, RI5TH
HiterrorizeTown () 5%, ACASIEH15-1107R,

KREGFER15-11  jioh— HaaE Y ( main.swift )

var myTown = Town()
myTown.changePopulation(by: 500)
myTown.printDescription()

let genericMonster = Monster()
genericMonster.town = myTown
genericMonster.terrorizeTown()

Hhel#Monsterf S fflgenericMonster, XMLHE—EE, FoARUEBNR, i,
fEmyTownliXZ genericMonsterfitowng . fix/a, XTiX"MonstersLffJifHterrorizeTown()
Ik, AR, B 44TEIMonster is terrorizing a town!,

15.5.2 4k

F)—A FZRMJE 2R (inheritance ), X ZZEMREA Y. DEACGRFEH—138 (A22%)
FEMX =D (FHR) BWRLR . FREACENEEM . WHME X i, hRE T2
RiGKE,

1. ZombieFZE

i 2 BB Town. swiftFllMonster.swift i 25 R A i — > Swift S, 744 Zombie.,

XA A LAFAE TR BT 2500 X . ZombieZidk 7k [IMonsterZs, WRINAAGIE BE15-12
Fi7s RS AE BH ke 2] ] o L2

RE3EB15-12 Q&R ( Zombie.swift )
import Foundation

class Zombie: Monster {
var walksWithLimp = true

override func terrorizeTown() {
town?.changePopulation(by: -10)
super.terrorizeTown()

}

EAHKE LT ZombieZE Y, T 4YE/K [ MonsterZE Y, Zombie 5 I E 5 ALK 4 F
(Monster) il T iX— i, 4K/ [IMonster & k% Zombie 5 Monste rf AT A J@ MR AT ¥, Fbin
X B2 A JE M town Hl ik terrorizeTown () o

ZombieifHril T — /R B MEwalksWithLimp, FEZSHUE M EMEBRAE t ruer P HEWT H SR
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)5, Zombie®EH [ terrorizeTown () ik, EEIIEEWE FIRNAIE LT kAL
THEME X, HEEXHToverridefiiH, BEE LA HXA KT 2 P B R isE .
K15-11)&7~ T ZombiefIMonsterfE & .

Monster

var town: Town?
var name: String

terrorizeTown()

f

é[%|7¥<

Zombie

var walksWithLimp: Bool

terrorizeTown()

E15-11 ZombielJ4kA& X Z

ZombieZk /K T MonsterZifit & M townfliname, HL4k/K T terrorizeTown () 7E:, HEES
TEAT, KRR AN SRR XA TTE R . BS, Zombied SN T H C RN
walksWithLimp,

L 15-12F super. terrorizeTown () Al—47. superf&— 1 HiZk, HiinI2k
TR, TEAGH, Ff T superif ] TMonsterZEXfterrorizeTown () BYSEH .

superZIE TR EA A=Y, e SRS EER EATTH . M superil IAALE
TEHIIRE s E S AR IRE .

F4Z—TF, ZombielfJJ@ M towndk/K FiMonsterds, &nlas2MiTown?, A1 Erfaft: fEXT
town i FHARAR 5 Z T, Zombiefy S ZA — AT LR, Anfal ke Ar e

—Fh AT BER MR SR T 25 LGP . ARPTRERIIX A5

if let terrorTown = town {

/] FHAT

}

1 F AR, 405 Zombie SE A town, B4 AT 23 S0 (1 (8 23 Bk B T 0
terrorTown, MXHEIFLG, BAT DMRIXAMHF T, (BEA — 2 F 2 SWIRNA R E T
S terrorTownFISL il town N—HE . fHA? FEoMRIEESFARLE N R ER ARG B B2 2k
il

XFE IR, A% ter rorTown I B AN 25 R B AE Zomb i e SE A Y town @ M I o
B TR,k B Ut rT AR T, o TR Ab I, SO R IR T 2

Sem b alnt, s aECE AR — AT e X FE AR A . AR RIBRE S —4F, i EHLE
filid o ULAh, EEETT T BRI R R R, PORTRATT S EEAE SO SR Town SE
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A1 2 2 7F MonsterTown H H 2 7] 25 8 X H 17 o Ik B — T ACH 3 5 15-12,
town?.changePopulation(by: -10)#ffRX town Ll H e % i . WA %5 towndEZS
XX AN L) 5 s changePopulation (by: ), Wi A gt/ 10, ®jG, AT 254
I PR P i) town i FprintDescription (),

2.2ILEE

AEHE, AT EE I FRES kRsEtE . XN T RAESLPR TAEPRZI, (HIEsts
B, EXFEMBO T, WU finalikrikslUg AT &S,

AT, AL ZombiedSHIH) TS E S terrorizeTown () ik, Hajifil, Zombief
Fr A AR IR R 7 AR o FEXA sREAY 75 B i b Fina UCHET, anfCA%s 5 15-13
FIis

R7L;EHE15-13 2 H 5 terrorizeTown() ( Zombie.swift)
class Zombie: Monster {

var walksWithLimp = true

final override func terrorizeTown() {
town?.changePopulation(by: -10)
super.terrorizeTown()
}
}

i 7E Zombie ) F K L L 5 terrorzieTown() ik T o A 2 Zombie By — 4 31 + 2%
ZombieBoss (IRZAT—FE, F#HISwiftsC ), RGN ES terrorizeTown () 777k, WS
TEHL15-14F71

REZFE15-14 LRRBIE" T ( ZombieBoss.swift )
import Foundation
class ZombieBoss: Zombie {
override func terrorizeTown() {
print("terrorizing town...")

}
}

fRefE#E S terrorizeTown () JEMIR—1TE BN F 4451%: Instance method overrides
a 'final' instance method. ZAHIRF/RFKNIATEE S terrorizeTown (), KA HAR
kT final,

QR T, MBRZombieBoss.swift U o XA SCHAFLUF AR T o 78 TR S IX B A~ 5
It Deleted, 7EH % H Hi%PEMove to Trash,

.HETFHEFT

IRAE SR (1 1] ZombieSARI AP AL, VI B main.swiftSClF, BIEE—1>ZombieS (1 SLH),
QARAS U ER15-15 R o (VERL, ZEMBRATENEE PR E SRS, AT S AR 2 B
2248l S EMIFEMons te rifE FHSEH, EHREHT )
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REEER15-15  EENME) Fred ( main.swift )

var myTown = Town()
myTown.changePopulation(by: 500)
myTown.printDescription{)
letgenericMonster = Monster()
genericMonster-town=myTown
genericMonster.terrorizeTown()

let fredTheZombie = Zombie()
fredTheZombie.town = myTown
fredTheZombie.terrorizeTown()
fredTheZombie.town?.printDescription()

T e Zombie 2 Y ) S 4] fredTheZombie , #5345 418 E 4 i Town 25 AU S {51 my Town i 25
ZombieZs By JEPEtown, B TiXH, fredTheZombiefkn] LUMHEZILE T T, TARKREX AM.
(Z2DREIRAE IR 2EE,)

fEfredTheZombieF R Z 5, 7JLifprintDescription()&F&ELE R, ZHiiHieid,
fredTheZombieftown)E k2] 2325 M Town?, FrLIXTH A HprintDescription () 7 LRI
Je e JF . Xl UL ] a5 g8 0 H % 3 . fredTheZombie.town? . X 47 10 65 #f £4 {8 F
printDescription()ZHifredTheZombie & A 4 111,

fredTheZombiefZ 52 Tin, EHIESHiH : Population: 5912; number of stoplights: 4,

15.6 iz FMfhZEE

ESHRIE RIS, IR I, AN RN, F5 2R SRS IR X ) 3R
ISAESR ISR THE P % A RAE AT, JHRALE B X IR R 45 5 o

15.7 EiHkbk 2>

BLAEZombieZS A Tbug, R —A~ZombieSZHRAE T — 1 AN MORYEE T, HA 2% %]
—10, XNMERERE XL, BtZombieZsHterrorizeTown () ik, fH REHF AT KT0
RO OL R AWM A D . A, AR B D KT 2SEAE, B AT B R0,

15.8 HIRPEELRS]

FOE—MonsterZs Bl F2Vampire, B S terrorizeTown () 7%, {Hif54:~Vampire
BRI TR, A2 Vampi reZSRI W L WU b ( vampire thrall ) ZH MG — 61, XA
Wi SR 20 M BRIA RN 225 1 o R ROZ PP N HAN N BeJE, fEmain.swift 25
M) ffiFiVampireZ&Al,
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15.9 RA$: RKBFH
AREEE XTI, ARSIk, 2611, terrorizeTown()
RS, AT XiMons ter K RIS . i AT LLE SOM KA AT vk, T 1R
2Rk . F I R AR .
A —Ashtatksquare:

struct Square {
static func numberOfSides() -> Int {

return 4
}
}
YETEZEM, B IR ETHFE N static R, JyEnumber0fSides () H A2 i H
R IalSquareq JL& .
YERXTEE, MR R ] class R FhRic . T E—1~ZombieS2MIJ ik, Fonil
FBE T AT

class Zombie: Monster {
class func makeSpookyNoise() -> String {

return "Brains..."

}

}
R R , HEO AR B sy 1

let sides = Square.numberOfSides() // X% %4
let spookyNoise = Zombie.makeSpookyNoise() // “Tt4#3 %% "Brains..."

ftimakeSpookyNoise () S ATk IR F20T LU H O 0 S0 353X ko

class GiantZombie: Zombie {
override class func makeSpookyNoise() -> String {

return "ROAR!"

}
}

X B GiantZombieZi kK T Zombie, FF M2 b2 T A C L, HERMRIRAEIE
TR AT IEN LB AIME? T REAR FAB AR # 4& H Ta]—Fh ] A 0 7 FRATT Rk

EEZombieZk,

class Zombie: Monster {
static func makeSpookyNoise() -> String {
return "Brains..."

}

}
K7 staticiyIrdh A A 2L T2 imakeSpookyNoise () Jrik Mt A iy SEBL
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WAL final classftEstaticis, EAIEMmTtE—rE.,

class Zombie: Monster {
final class func makeSpookyNoise() -> String {

return "Brains..."

}

}

RT3k AT LM 2 P R 2 R 0 5 B, o I TR SBT3 vk v IR At e T ik, L
= LME AR FA PR 1675110 AR I . A ZE AR, 28R EE AN RE IR TS24
Ik, WABEHISEBE N 3R R S REAE S B G B fdH]

15.10 RAF3]: mutating 7%

) EARE G, VRATREAR T ffEmutating CHET . WA A B e S A A RIS 28 75 B3 A g
FWE? MR 5] R pRET IR T 25 LU o

AEE—A~# iplayground, 44 M Mutating, 7EiXI>playground HE8 i — ] B PREL, 3R [H]
— A AMEEAF R AT B 15-16 17 )o

RAELFEHE15-16  — ] B ) e pR 5K

func greet(name: String, withGreeting greeting: String) -> String {
return "\ (greeting) \(name)"
}
greet (name:withGreeting:) FREULEZ NS4 namefligreeting, a4 X 2%

P — st XA R BT AR T B, AR T 51 5-17 R

RAZFE15-17 flifflgreet (name:withGreeting:)
func greet(name: String, withGreeting greeting: String) -> String {
return "\ (greeting) \(name)"
}

let personalGreeting = greet(name: "Matt", withGreeting: "Hello,")
print(personalGreeting)

BAE, H— IR R BT R BCR R4 R — N, A UsE 5 15-18 7R o

R78;5EH15-18 Mgreeting(forName: )i [Al—/> K%k

func greet(name: String, withGreeting greeting: String) -> String {
return "\ (greeting) \(name)"
}

let personalGreeting = greet(name: "Matt", withGreeting: "Hello,")
print(personalGreeting)
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func greeting(forName name: String) -> (String) -> String {
func greeting(_ greeting: String) -> String {
return "\ (greeting) \(name)"

}

return greeting

}

greeting(forName: ) pREHESZ — -S40 (FAFHiname ) JFIR Fl—>pR%l, X3 1A pRIZL
ARG EZ— T, FORPUEE, TR Bl R R RR 25 0 24 TN R

greeting(forName: )E’Jif%ﬁ\]ﬁ{iﬁi&(TEﬂErﬁﬁgreetlng( D)o BXAMIRE PREL ST AN
greetingForName(_:)#8/E MM —B—2 — N F AR IR Il — 45t ., AT
5'5EW/\Klﬁlﬁliﬂlﬂ’ﬂﬂiﬁgreetlngiﬂnameéﬂﬁET/\@ﬂzﬁ’ﬁl'ﬂ@mo

i, RMlgreeting( @) BREL,
{?ﬁﬁﬂﬁﬂﬁﬁ%{%&i15-19@?2?5@1&65’15!%%}7@?%34\%%&0

RADEHE15-19 i A pREL

func greet(name: String, withGreeting greeting: String) -> String {
return "\ (greeting) \(name)"

}

let personalGreeting = greet(name: "Matt", withGreeting: "Hello,")
print(personalGreeting)

func greeting(forName name: String) -> (String) -> String {
func greeting(_greeting: String) -> String {
return "\ (greeting) \(name)"

b

return greeting

}

let greetMattWith = greeting(forName: "Matt")
let mattGreeting = greetMattWith("Hello,")
print(mattGreeting)

1 SeiiHgreeting (forName: ) A AFRATE MR A AT ("Matt" ), HEERRE W =
greetMattWitho greetMattWith{fg fligreeting (forName: ) PR [HI{E 2 — B PR . 4%

— R R IHR AR AT 24T "Matt il i greeting (forName: ) BREGR A1/
greetlng 1) PR A VR R

B FR E A T HRE YRR T, AT LI greetMattWith (@) BRSO 44 HiE— )2

B At (X H L "Hello, " ). XA pREAZS Rk mattGreeting, SRIGFTENEIEEHIG .
PREF BRI Z i — .

PRATREICAS 50 1 3FE 2N a Swifth ft T —Fh 2R [ml AL 7 vk o SRR SR T — A7 2t
ﬁ”ﬁﬁ@?ﬂlﬁ'ﬁﬂ%iiﬂg reeting(forName: )Yk, flgreeting(forName:)#iffi greeting( :),
XASH R B T AR A R i 2 pR A (A CRSTE 515200175 Do




154 F15% kiR

REDEHE15-20 F BEAREL

func greet(name: String, withGreeting greeting: String) -> String {
return "\ (greeting) \(name)"

}

let personalGreeting = greet(name: "Matt", withGreeting: "Hello,")
print(personalGreeting)

L EMattWith("Hello,")

func greeting(_ greeting: String) -> (String) -> String {
return { (name: String) -> String in
return "\ (greeting) \(name)"
}
}

let friendlyGreetingFor = greeting("Hello,")
let mattGreeting = friendlyGreetingFor("Matt")
print(mattGreeting)

TR, XASCEUIINEEE, s R R

PR BRECN Z TS 2E AL el fgreeting () I mSE— N SBILA—DF4FH
FER [0 i) PR AR 45 8 f fFriendlyGreetingFor, # F2K, M friendlyGreetingFordff& A%
I AN 4%

BEENREG, SRR IZE—FER,

RESRAE LS T MR BGR [F] a8, AR APULE [ Flmutating a7, Ald—45HAPerson,
WA B 152101 o

R73;5815-21  fiEEPerson

let friendlyGreetingFor = greeting("Hello,")
let mattGreeting = friendlyGreetingFor("Matt")
print(mattGreeting)

struct Person {
var firstName = "Matt"
var lastName = "Mathias"

mutating func changeTo(firstName: String, lastName: String) {
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self.firstName = firstName
self.lastName = lastName

}

XEEARNMADBR SRR NE . PersonZEfiiag — N AN RMZ FEdE, tE X
T —~mutating J7 B HUGX 2R M

Bl —Personfy S, AU HL15-227R

REDiEH15-22 AlE—Personfiy sl

let friendlyGreetingFor = greeting("Hello,")
let mattGreeting = friendlyGreetingFor("Matt")
print(mattGreeting)

struct Person {
var firstName = "Matt"
var lastName = "Mathias"

mutating func changeTo(firstName: String, lastName: String) {
self.firstName = firstName
self.lastName = lastName

}

var p = Person()
XA HNE, (LRI IRAE A B SR . SWifthySEBi 2, e AR AT2% > X sk,
SR SR R PR BRI T o AR AD Y B 5-23 IR ARSI B — T SEPRasiiit

RAD;FE15-23 S 7 7R o] pRE P S 7 T ik

let friendlyGreetingFor = greeting("Hello,")
let mattGreeting = friendlyGreetingFor("Matt")
print(mattGreeting)

struct Person {
var firstName = "Matt"
var lastName = "Mathias"

mutating func changeTo(firstName: String, lastName: String) {
self.firstName = firstName
self.lastName = lastName

}

var p = Person()
let changeName = Person.changeTo

AT LAV I PersonZityiA& i changeTo (firstName: lastName: ) 7k, &, AT
% (WA changeTolF TGS ), TR EMKLH & changeName, m
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changeNameJ&ftAWg? AHFIEZ SR, HESH Optionf B 25 ifi changeName R 1] , R 22F 3|
T ENS-1289 % (playground (3a 1745 M LA [RIREAY PRELSS 44 )

sl N
Declaration let changeName: (inout Person) -> (String, String) -> ()

Declared In  Mutating.playground

F15-12 mutating /7% 1% 44

XML AL FHAHUL, BRI changeName 23552 — NS B0HR M — A sy
PRE, BEAKEIL, changeNameREA 1 R i —SHUE 45 IAPerson ) — 1526, DlinoutZ
BUITEAAG A o XA BRBGR 171 ) PRECEEZ S50 FR T I [ 45 Ep IR B 4 A e
3R [5] () PR B A AR [

FZ— T 127 A inout S5, ERELLREUE LB RIS E . 7E BN YT inout ST
W ek sh STV ARG PR Tk Wgimid, e S BURSEm R aq 18

O s B AR, 45802, mutating)7 LS — NS EEself, HlinoutIE
Ao POMEZRA AL i 2 2 6, AT FAEmutating 775, se L FHSRAEAYEIA . A
THTIENL, selfEdi sl Hinout, TMimutatingy ESwiftdiitreikoe B ME S0 THA.,

A B 524 R AR T LA — 55, 0] LA — T changeName B SEBR R H o

RFD;EH15-24  changeNamel’) 32 Fr ) T

let friendlyGreetingFor = greeting("Hello,")
let mattGreeting = friendlyGreetingFor("Matt")
print(mattGreeting)

struct Person {
var firstName = "Matt"
var lastName = "Mathias"

mutating func changeTo(firstName: String, lastName: String) {
self.firstName = firstName
self.lastName = lastName

}

var p = Person()

let changeName = Person.changeTo

let changeNameFromMattTo = changeName(p)
changeNameFromMattTo("John", "Gallagher")
p.firstName // "John"

1 ¢ 8 H changeName PR %L, 15 A A& Person S ] o 4% 5wl J& XF Person S 451 14
changeName L f) pR A SR J5 ik 45 changeNameF romMat tTo., icfE, inoutZ%UE N ERiZks, #ifdk
fE25 RELESEB 5 . 34, A changeNameFromMattTo( : ) IFAPIANSEUL AN F
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FFEB ("John"Hl"Gallagher" ), /4 TR, fa, FIENRREURAMSEE, Mikpfs
O T John,

AT F LN E VIO Fmutating 14 FESEPRGmFET, A KA RESS FHIX 4 R
PTG AR, aARASTE B 15-25 R, BB ICAY, B ik, 45—,

KAiER15-25  [nl 2545 7 i

let friendlyGreeting = greeting("Hello,")
let mattGreeting = friendlyGreetingFor("Matt")
print(newGreeting)

struct Person {
var firstName = "Matt"
var lastName = "Mathias"

mutating func changeTo(firstName: String, lastName: String) {
self.firstName = firstName
self.lastName = lastName

}

var p = Person()
let changName = Person.changeTo
let changeNameFromMattTo =changeName(&p)

p.changeTo(firstName: "John", lastName: "Gallagher")
p.firstName // "John"




SEISTEM RS T E ik, RUE S 1S AY SRR RNZS, (R T e A Fasn T A
P P FH AR B o AR B AT JE I, I MRRRT A0l £ 11 g SIS i FH Ja P A LA

JEPEREMSHL(E IR RS I, MR I 3R 0 SR . SR E T LU R, B
TR . 8 SRR R AT LIAT

SRS AW A4k (stored ) JEMERIHH (computed ) JEME, g LI BRIME, 11
S E AR A E AR MR R EE R . FRATT DOWER IR PR Ak, IFAE R R T BT (B
TTReE ACES . FRATEEZ AT DA Sr R, FH R e g oA e I FH At S B vl DL

RSB, JEMETIRER RN ARG . RAPRE R BG4

16.1 EABEFHEEM

fEfE MR RN R REAIE A . BT A E tEr T, FRATTTG 2 A 1 535 R 2R B A0 2405
Wr—% . e Hl— 1 MonsterTown T-F2. JA 8l Xcode-FT & il i) T A

FTFF Town.swift, F— Fpopulation/@ M var population = 5 422, XA
SAEZEAT

O varFRX N EH R,

O populationfJERINEES 422,

Q populationf&fifitf@th, HAAR IIEE .

EaF|WrpopulationZ /it EMEme? P ERA G E—HF AL . XEEAAEE MR
YERT: fAeEdid

populationjiis 5 JmtE, VREETT LA E M BUE, Wnl DGR B, s tdnT
PRk, HEATAE, RigRHa — P RITERRN AT Fhl,

FHlet Bl —A i@k, A8 TR Er X E B (AT 16- 1R ). ST Hsa Ak
g, RURTER— Xk,

REYFE16-1 B E # ( Town.swift )

struct Town {
let region = "South"
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var population = 5 422
var numberOfStoplights = 4

func printDescription() {
print("Population: \(population);
number of stoplights: \(numberOfStoplights)")

b

mutating func changePopulation(by amount: Int) {
population += amount
}
}
regionf)SEIUILAERA A1, AN A SIRIE . AR T T 23 ARk A AU SR AE— S B4 i i
RITHR

16.2 HEZLE

#EEA (nested type ) BE XAETI—PRBINERIIERY, H IR SHFRAIIURI TIRE, i
HAZ MRS A NEE T . R 22 BT R AL, iR B2 AL H2E L.

S HZRER . TETown.swifth, SIS Size, X AT LLADRAI— DRSS IR
MR MBI R AR N IR R BRORTETownZ5 IR A RE SURE , AR i 51 6-2
e

RAD;EH16-2 AlESizetZé ( Town.swift)

struct Town {
let region = "South"
var population = 5 422
var numberQfStoplights = 4

enum Size {
case small
case medium
case large

}

func printDescription() {
print("Population: \(population);
number of stoplights: \(numberOfStoplights)")
}

mutating func changePopulation(by amount: Int) {
population += amount
}
}

SizelETownfyHIAE . TEX MR ERAIT] FHZ AT, TownfSLHlFs Zwltifbpopulation, H
AIFRAT WA B BT AT i M R A S B i i A T, T — T SN —Fe gk, X FhEdE
SAERTTE, HPITTENE RS
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16.3 [BMTFIEE T

ABMERITARE S LA E R . S0 G B CEA T, (e BT E ka4
THFER Z Nk ] B0/ R M SRR AN N R, R St fa X A~ HEA T, &
MIRRIXFIAE I R PP An K, (lazy loading ).

YT BV, MR B RAEE— KU A I A 23 R XA R s
BIME R EAER B BRI E o X EWREE Lazy @Y 1 Avar, U EATRIE S 24 2E L,

Al lazy/E i townSize, J5HIESize, N HAGSRMEESizeSLH] (WSS H16-3 0T
7)o FRRERIAHT B MR A TownZE R BT

KRAZEE16-3 flfttownSize ( Town.swift )

struct Town {

enum Size {
case small
case medium
case large

}
lazy var townSize: Size = {
switch self.population {
case 0...10_000:
return Size.small

case 10_001...100_000:
return Size.medium

default:
return Size.large
}
10

func printDescription() {
print("Population: \(population);
number of stoplights: \(numberOfStoplights)")
}

}

townSizeF EAMZATHEMEAKR—FE . FAPk——LH1750 7.

B, KA townSizebrid Hlazy, XEHRERT HATEE — IR Vil townSize iR A 2s
TR ERE. FE S TEANfRRERA

5, AUEMER AR Size, TANTRABRUME—FE A3 SRR, b, RIMEAS
fmyTown . townSize = Size.small, Ifi&F|HiREFNZESize IR L E N T EHHET
FUAR

BATH AR AR ZE R FtownSize W B T — N ERIME, BURBETIIIEL (FEAETE S : lazy
var townSize: Size = {), EMZ—F, HRECHMAAE—SENRZEH, mig el A5 A EER
ZIRS
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T HLAE AT A0 2 R BB T AR S T L I B . XA L T swi tehif /a) i piA.
¥aAiE UL, PRSI F ¥ population (self.population) HIWHIME, X—17Hsel FRE
2, MR SR

T switchifi A A =403 . A IECH0~10 000/2/NVEL, 10 001~100 0002 H AL, 45
ARG, IRATA AT EK T 100 0001 FE TR &R A . 43 SZ MR [\ 5 457 A\ DT DR
fISizeifl.

HEE townSize WM AEA B S R M= BTG S48 R . XX RIS 5 Mg E mamiric—
TR T Swift 2 7EFRATTEE — YR 5 1) 3354 Ja 1 1y s 308 ) AL A0 1 45 SRR 28 B . A g T (B 9%
7, R H AR S townSize@ . A T RIE S, HESTERNTE —KVil townSize/d M
FA RSB FS 2 A T o

fwa, FeflmladskkfiPiself.populationtfse L FAYEEME, L) K townSize it AW
PEPER o XA G| H seUf A RETE A iR 23X A~ Sl Y population/@ . 8 T iLMIE
A% il self, i IAlIAEse \FEAWIIRLTER T (BB 173 SN 41 ). fitownSize
PRt M lazy & Rdmi s B A 2 A d se LFRT LI s W EAIELE, SNHZE B S —IK
BT AN, VR IER . YRR, selfEEC LT .

P #main.swift, 2k lazy @2, WRESHE R 16-4875%

REDEHE16-4  [fiHENtownSize/@ M ( main.swift)

var myTown = Town()

let myTownSize = myTown.townSize
print(myTownSize)
myTown.changePopulation(by: 500)

let fredTheZombie = Zombie()
fredTheZombie.town = myTown
fredTheZombie.terrorizeTown()
fredTheZombie.town?.printDescription()

XA T EmyTownSize K R AFmy Town RS B o XA TS in1E & M townSize,
T BT . 7EM AR HEmyTown i populationf3 B 45 5, b4 M2 Size 1 SR 245
myTownSize, SRS H EmyTownSizeMEITEN 3k, 4502, FEFB1TE 2Tl smal15]4s
il &

—EEER, tmic A lazy IR PE RS0 —IK . lazy X AMFREEERS , B3 MEmy Town
fJpopulation, AL EM townSizeEHITH , EEHIFIX —A%, #HimyTownfpopulationdi
1000 000, SRIGFTENI AT B myTown YRR (A% H16-5H7m ).

REDEHE16-5 BmyTownpopulation ALtk i townSize8fk ( main.swift)

var myTown = Town()

let myTownSize = myTown.townSize

print(myTownSize)

myTown .changePopulation{by:+500)(by: 1_000_000)

print("Size: \(myTown.townSize); population: \(myTown.population)")
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let fredTheZombie = Zombie()
fredTheZombie.town = myTown
fredTheZombie.terrorizeTown()
fredTheZombie.town?.printDescription()

BITRF, REFEIENEAX 4—1THL . Size: small; population: 1005422, R
BN REWM T, myTown BRI 254k, X422 7 & townSizel lazy Fth i . &
PSS — R I B, SR TS S T

myTownH X FlipopulationfitownSizeZ M 2= F B AZ UGN A . WA Lazy B R A myTown

N2ilbtownSize/XBipopulationfZBfk, RIFAN %I townSizebrid Mlazy.

TEGEMGRT, WErEmEGEmAn TR, 8278 n MBI E . ATeafit, A2

TR, 3 AR MR AT

16.4 HEREM

AT A 2 L2 SR RFIRESER T LA R R o TR A SR Z BT @ ISR A
{0, MR — 3R % (getter) KIRBUBTERIME, FFT R —DBAF % (setter) &
BIEMERE . XX BIEELETTA S M RE R ARk, NG A Jm M ISR ok AR 4L

F AT B M E R e TownZS BRI )@ P townSize g X, WSS 16-6/0T /8., 5 HIEM)
IR EARR, HiEpiHEE MR Hvare L.

RE3;ER16-6 (HHITEENM (Town.swift)

lazy var townSize: Size = {
get {
switch self.population {
case 0...10_000:
return Size.small

case 10_001...100_000:
return Size.medium

default:
return Size.large
}
}
H)

X A RACE SRR . RATIMER 128 —47 8 \azy M=, 1E%6 —A7IRIN T getifif) (ibA
switchifi MG HRAHE S ), MR TG —1TifE S . RARAZ . (HRE S/ S
RK,

townSizeB/EE SCITH A ME, BUTA R EME—FE, MvarsCir i, et r—=4
BN T, IR Z AT switchifi . TERE, 2R A B vE i g size, i1
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B RARUE R, XGRS A REHIE R M i O R 405 B
Vil XA P E ] 1B (myTown. townSize ), ffLimain.swift AARADAS IS, T5lR1i%
MNEMES I TtownSize RO, BT AR FmyTownfpopulationiff townSize, FHIK
BT, IReTEfEt G ES]: Size: large; population: 1005422,
townSizeBl7E e Rt B ME. Hmidil, FATARE ik B townSize, & HABM L
WOk SCRTH R R RO R M —ME . RiE MR R S A XS IR, EAFRA T4 Emy Town
REMR I 529 ) A D B0 townSize, 1 A LECRT REAEIZF T K AR AR AE

AR E N A

TR E MR L B A SO RS A7k BEBO R REL LR N B MR i B, B ATk
feib R @ B NEHE . R A RO E MBS A TR EE R NS . TF
Monster.swift, ZiMonsteriSI—ANi1E @M, WSS 16-7HR

RILFE16-7 QI BT EME A ERvictimPoo Ut &M ( Monster.swift )

class Monster {
var town: Town?

var name = "Monster"
var victimPool: Int {
get {

return town?.population ?? 0

}

set(newVictimPool) {
town?.population = newVictimPool

}
}
func terrorizeTown() {
if town != nil {
print("\(name) is terrorizing a town!")
} else {
print("\(name) hasn't found a town to terrorize yet...")
}

}
}

R IAEZE LB Mons te rit) SCHIC SR FE Y 32 H B BEHAR . XN IO T2 P BRI
B N, AN, victimPoo US IZUEHA O S Akt i mtt. IRz ai—4E,
Fvarm A E M, A EARMREEE . FEAGF, victimPooUZInt,

TERE R E S, FitownSize—tE Hge sk O ik o BEO M Hinil & I FEREARTAG A
MonsterLlE A IEAE RV T, ARiEstiR FIE AL, A HER R0,

IHREENS AT RS Eset B, FEEMNED: set(newvictimPool)., 7EBEIFE S Hig
newVictimPoo UMK A THEHL T — A B 24 F B AR i, 765 AJ7 A B SEatmT LS| XA
Api . Hein, F AT A s S0 FH A i Mons ter Y SE IR — MEF, ARJE BB BT N AR
newVictimPoo URFF—2. WNRAREA AL s, R4 SwiftfR it AF i newvalue kK F:if
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AR R
DI n main. swifR M BRI R . ESCHEAR RBES AU S 1 6-8 s iU .

RED;EH16-8 fIiffvictimPool ( main.swift)

print("Victim pool: \(fredTheZombie.victimPool)")

fredTheZombie.victimPool = 500

print("Victim pool: \(fredTheZombie.victimPool);
population: \(fredTheZombie.town?.population)")

B  HTR B RO . BRI, ZmaTEIVictim pool: 1005412,
% 47 (redTheZombie.victimPool = 500) HE A kML fredTheZombiefvictimPool,
Ja, FAHERCO A victimPoo I TEN B %, 7EFEHI G, victimPoo U IZHE #1500,
BN AR N 5 Z AR

TR A A% H JE0ptional (500) , iXERvictimPoolffii i AS—FE, K kfredTheZombie
Ftown ] 28 o WS — fURRBI AT, BR223 4 REGTUHR ] 25 Al

16.56 RBIEWEE

Swiftf it T — A BB A EE, A/E B HALES ( property observation ), & PSS 2SI
W 17 25 72 SRR B AR AL o SRR AT B E L BAE i P AT 4R i JE MEAR T . B e LAY
IR REATEHEMN LS . ((ERIRAT X S8 M SO S A DA A 58 2 1
HAL, FrLAR] AR B R AR 1 )

AT B P E RICEANR, b 1A BRIt A C sz XK ERZE. 3
KA — 2R B R X R 28 . TR MW EE A7 18 G55 .

FLATR W7 0T DO e v A8 1L .

0 i@ willSet Mg E M R & A 1221k 5

0 i@ didSet MEm M C 2k A B 1K

R T IE SR IR Z B ECE, BRIERYIOCE AN DAL . 7E Town.swift 1 H
didSetWlZH ] LATE @ MAR 2B BT 5 A5 35 A, WEdiE R 16-90s

RALFE16-9 MEEAIZL (Town.swift )

struct Town {

var population = 5 422 {
didSet(oldPopulation) {
print(“The population has changed to \(population)
from \(oldPopulation).")
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JE S BB AT sSGI T A R R O IS A7 o b AR AR e AR 4S5
FHIRIHA D) T — B84 oldPopulation., didSetWiEEH RELLIRA TR B PEAYIF{E
WERATGE B 44T, Swiftes AT SEm 4 Moldvalue, (Xt TwillSetWMiE & Kik, Swifts/f
MnewValueZ%L, )

XA JEPE S ST N D BRI kAR AR Bl AT Ep B4 il & . X R A TE
fredTheZombieZ# T IE HATSFEHA OB H E, BT BFIHMEES &, Habiz5T
T2, FFkpopulationBfb#Resr= A4 HAE,

small

The population has changed to 1005422 from 5422.
Size: large; population: 1005422

The population has changed to 1005412 from 1005422.
Monster is terrorizing a town!

Population: 1005412; number of stoplights: 4
Victim pool: 1005412

The population has changed to 500 from 1005412.
Victim pool: 500; population: Optional(500)

Program ended with exit code: 0

T TR PR AR TED N B 221k, AT 2 E main swift P BB EvictimPool
JEFTER N ECE AL T o fmain.swiftz§ AL Hprint () AUAHR AL IS, AnACHSIE B 16-10F 7

RAL;EHE16-10 MFxprint () FApopulation ( main.swift )

print("Victim pool: \(fredTheZombie.victimPool)")
fredTheZombie.victimPool = 500
print("Victim pool: \(fredTheZombie.victimPool)+

population: \{(fredTheZombie-town?-population)")

16.6 ZEAEFMH

FIHRT ML, AR RSB E b R BRI — 2B S, %St 2 e 2 ]
TR A S 4 B P . S B S A RS R — R R S, (A8 TR B
H/EATE?

A LAE £ e (type property ). 1328 & Xt 2 AU FH i —— & A A (A [ 2 80 512 43 7]
I RSB IS A AR T A SR S R M5 S . Eln, SquareZSHY T A SLBIAR A
VUs&idi, FrLiSquarel® il A A RIS v

(BRSSP PRAIEES ) BET LIAT ARG R M, o mT LIAT TH 2R o BRISE ) i—A,
2R A s tatic k.

B2 B2 iy I E Town 2878 A A0 s 481 IX ) Hise @t ol A o S 9 1 (45 Town
PR IR TR — X3 . region2ANEMESTLE, FUARATHERF R
RUE NS B, BikTown, AMRABIERR16-11R,
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RILFFE16-11 i regiondUNAHEZRAUREME ( Town.swift)
struct Town {

static let region = "South"

}

AAAER A JE P BONME . XN ESRIEGEE, ORI AR iE (BE173a1He
VIR TTIE Do X IR AP JE P 25 AT An] I 25 P M Z BT e 2 S M5 B . 7R L,
regionf{{E }South,

KAl ] IA AR EPE R AR A B M, B R IR R —FE Flstatic, TRAREEE L
KRR E M. WA R A R AL A C S, Bt class R,

TE15.1077, FRATR/R T ZombieZHIn] LU A& thRM s & WA v, Wk Fk .

class Zombie: Monster {
class func makeSpookyNoise() -> String {
return "Brains..."

}
¥ = makeSpookyNoise () %A 2%, XibEIEWE S WE KNiTtHE XM IEE., T
Zombie.swift, AN JE MR MUE A TE, ARSI B 16-120T R o

RFDEH16-12 A4 spookyNoiseit K@ PE ( Zombie.swift )

class Zombie: Monster {
class var spookyNoise: String {
return "Brains..."

}

var walksWithLimp = true

}

RARVG AR E R E BRI ARG, R B X BIAE T S FEvari A& func, DI
WA B .

L HERAASIE A — N A IR T O R EREETE S . WA R E A B AT,
AT DR EME b iget, JF BEHEGR I i HAE

Y F main.swift, 75 XA B IM—1TASFTEN ZombieZs H i spookyNoise /@ P, anfthd
HHL16-13FTR

{RA3;FE16-13 “Brains...” ( main.swift )

print("Victim pool: \(fredTheZombie.victimPool)")
fredTheZombie.victimPool = 500

print("Victim pool: \(fredTheZombie.victimPool)")
print(Zombie.spookyNoise)

BATREIY o WMo
KT Ui class KM R MEREE 72578 5, “iMonsteriiilispookyNoiseit &M@, anft
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5 B16-14T7R o m

1858 16-14 @#EHMonsterfiF ( Monster.swift )

class Monster {
class var spookyNoise: String {
return "Grrr"

}
var town: Town?
var name = "Monster"

}

Yl [a] Zombie.swift, FREE P IFAHRES 1o W S g a8 XS A2 I 41 (LS, 5
PR ESERER CE16-18R ).

9 class Zombie: Monster {

O 10 class var §pookyNoise: String { © Overriding declaration requires an 'override' keyword
1 return "Brains..."
12

F16-1 7 a5hkiR

PAE, ZombiefH T T ACKMITRE AR, PR N RAEME T class ki, FrllF2k
AL H & ¥ spookyNoisesE LR 5E V& MY, RIS %45 Zombie ) spookyNoise & L ER N
override B+,

WIS B 16- 1SR BMZ 5, a8 T o

RAEFHE16-15 FaspookyNoise ( Zombie.swift )

class Zombie: Monster {
override class var spookyNoise: String {
return "Brains..."

b

var walksWithLimp = true

}

I IFBITRER, S5 HRNOZIR Z A58 & —FE

AT FRAT IR 2 2] LA 28R 2 T S JEm M o R @ P R 22 T A 2 JE MEAR R —FE

AP — DB PR AT . ZAMonsterZRININER S B HEFR /R X —3E 8L, U B
16-16F1758

R70;5H16-16 Fifa IMonster#S a8 ( Monster.swift )

class Monster {
static let isTerrifying = true
class var spookyNoise: String {
return "Grrr"

}
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FA1AMonsterfi N T HER B, FmIra By A R E st 2T . R XA @t
F| T Zombiefl)5iCHKMonster |-, frliZombietGEF . Amain.swifts i SIS H16-17F RS
Kl — NP,

RED;5816-17 kB Zombie (main.swift )

print(Zombie.spookyNoise)
if Zombie.isTerrifying {
print("Run away!")

}

AR, B AT S E T ZombiefisTerrifying/@ k., W ZombieF A, JAR#kMk
]‘E['\J?\O

B TR, #Hl fE5RPLk (Run away! ).

A P 2T i P e R ) DX e A SR M OV 27 75 o XA g e B N R S
HERAEE . MonsterdRrl i, 1HFIEICikMUR X — & .

16.7 ezl

A, FoA A AR T AR A A X A A AN T I o 55 1, XGRS s [l A AR
T WLTF R o FRATAT DAL HE e ] {4 5 1] AL AR () — 8 G P D5 AR, X Bk A 3 19) 4% 41
(access control ),

ZENF, AR R R R — R . OREEEA A E M R O R . dndi
A — IR S T XA @, sl Ress i, A 7 Ui, RnT DAE IR R
ATULEE TR P AR A AN T UL o XA PR B B e 4y, bk A AR AL T

Vi lal il FEl 58 % P 2L HAR G OS2 2L < B2 ( module ) TR AX A A+ source file ).
X TR SO R SOR UL, 3R FH AZ O

R RARTS W PR, VR BERIAE K playground 3k import Cocoa, i Swift3C{f
4 import Foundation. X6 RAELE, VERDEE —HPUTHIRAES BRI TERAE—E,
i, Cocoafifif&: FEIT & macOSH FIAELE . FSwift)impo rt &g n] DIHE— MR s | A S —A4
e, an EEIRTR .

Jr— T, PEACE SR S B BT . PR SRR —A S, I BAFAE TR AR
oo FEEAAN AR — AR SO AN 2T . AR SRR, (HRAE B AL TR,

Swiftfe HEHAVIRZ (anFR16-177K ).

F=16-1  Swifthyiia)izsl

e ER iz I Y Xpeeee AT A BETE--- - a7

open LRI BRNRI AR SIAT - SERFTAERBEIRLIR SIA SR BRI R 5T A
LB ST AT W, JEE A TUASR SR PR b AP
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(%)
i RER #R PoRns-iln) BEfE e thg iR
Public FARFHEINITE AR SIA T SRARFERB L SIA  SEIRFTER
AR SO T I SR BT TR b
internal (ERIN)  SERIMEHL A SCHE AT L SRR T TR B
fileprivate S Rt BT E IR S AT SERF TR SO SEARBT RIS
private S Rt BT e F AT PR ERVE R B tERVE Rk

openiilin] 2R/, TMiprivatelinZ2HRGlR L . #H R, —MIBET5nZH 0
S B BT R RN —3 BRI Z A L e RS R BRI T D N, —
NN RS internal Y B ABEYE— T privateli[i) | ZHa B s I . 522501, R
(Al FIHANGE LIS HG R IR D QR BEIR T X450, giikas sl

Swiftfg E internaUERIATI M2 . A TEOIAVIRZS, MATE NG @y
ARG A DGR T finternalWWEABRNZHE S HR, Py— M Swift’5 CocoafllioS
DA, PEE TR — AR A R, R FERT 22 Hinte rna VB 5 ol B 55 114 177 [ 4 ol
7 R

KFE— FprivateZHALIRE ., 7EZombie )& Boo g tisFallingApart, %5 HMRER
INMAfalse, XANEMSICRLHI SRS (K35, (87 19— B RERAIA IS4 ok ).
XA @ PSR AT B R TR AR AR5y, ORI & Zombie S SEIRAN Y . I, LB
B hprivate, WU H16-18F71,

REEEB16-18 HZEXFFHEFRA ( Zombie.swift )

class Zombie: Monster {
override class var spookyNoise: String {
return "Brains..."

}
var walksWithLimp = true
private var isFallingApart = false

final override func terrorizeTown() {
if !isFallingApart {
town?.changePopulation(by: -10)
}

super.terrorizeTown()
}
}

B JE YRR il it terrorizeTown () ik T . A1k A isFallingApart &5 A
B WM, IR AXA BT DU T, SN

isFallingApartfEterrorizeTown () PR 0L, FMXA @G A IH Aprivate, tHEtEin
FRAAT [ —VE PN A SR #RRE DT isFallingApart. HisFallingApart/&Zombief—
AEME, TR R— 2808 UM E el AR RE VT X AN B E M. Ak, 7EZombieZd4ME
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Wil isFallingApart. B /EMRIZISH R SIBL .
EHIEETTEMBNTERI AT L E

QR E R O BB AT, WL BRI E AT AT WL s AN EERIAE LT, 1
PO RS A5 Al WEEAE . X B, isFallingApartfiior s s A E# R RAE 1,

ANid, ARATREAELE TR i HA SCFRERS HI M Zombie e AR B HIZR T, MIAAHL BTS2
EHERAS AR, fEisFallingApart#hinterna UK e fiprivate S A, Mt
T B 16-19FR .

RAZFE16-19 HUEEHUTEIL E Minternal, {85 AJEEkE private ( Zombie.swift )

class Zombie: Monster {

é;ivate internal private(set) var isFallingApart = false

X

Hlinternal private(set)ifikn] LIgE O 2RI ZE, B AT LSRRG Vil
E, BN T TR Epublic, internalilprivate, HEG A AT WLEA 2B 725
HE AT L, 2T, RO B2 internal, AREEAREG public(set), KAATFf]
JEGR T DLRE LN ERTIR) E e . A, Zombie®RiAEinternal, K yFRATEA HHAEE VI
29, XEWRE 4 isFallingApart WSO LGS A ik Epubliclyil, ikl aEds
PRI TER R AT ILEE & internal,

B AT T ARSI A — & o WSRO AN S B0 e, I8 2 HLv ) 428 i 5 R TA
internal, IFRRATHZER . FEiZombie, (HEHCTIAM BN ILE (internal), B AJF
AEHRA AT WL CAn U IS B 16-2017R ).

KE3:EE816-20 (BN RO AT W ( Zombie.swift )

class Zombie: Monster {

i#ie#naL private(set) var isFallingApart = false

X e

EFEONEAN S AT, HOEE T E . isFallingApart 2 dApsRxT T/
FROEASCAE AT UL, 1S AT AR H6 Zombie.swift N AT UL

KRENG T RENE, SRR o ARF 310 R P4

Q EriEx

Q Fhit a5 E v

O RS e

Q TEME AR

Q JEMEH
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Q AR

Q Vi ln) 4 il

JE PR SR Swiftdn R A% O o PR SE N ASARA T B, T APk ARZR > AT LARE Bh R 2 i
E:g$%au»o

16.8 FiAHEEZS]

BRARM, AR A FRE . STe A Tfadld, A S A 8o i A4 FTETA
HAE{E

16.9 BIRPRELS]

B —AfEMayo ri Z5AIARZEAL, TownZS8HIN IZH — @ MM mayor, ##4 —"MayorZ
AU S

BRI AR L il Himayor, NS FZ, whilkMayo rSEBIHTER AN 15 B 81 5
I'm deeply saddened to hear about this latest tragedy. I promise that my office
is looking into the nature of this rash of violence., WA D3Em, KA 4
RS FHAR

(FR: RTFZE4AMayo rZS e L— R SEl ok e X 452 . )

16.10 HEHELS)

RN, Mayor H AR ETE N ZombieZ& o i MU 1 N DT s 2R 3 5k . 4AMayor
RNl JE PanxietyLevel, HAEANZEInt, BRIMEIZO,

Rk Mayo ris 245 ZombieZ&d; fyil AT sk ManxietyLeve UR M. &Ja, 1ENEK, fbis
FEARRE A O RE S NE Sk, DX A& AR C Mprivate. Biikmain.swiftJGikiialix
MEPE.
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¥ m

PGB BTGB, BUIRAREAR R IR IR(E, DU — S Al # T4 . S8
ARSI IR T .

FIAFCIE, FRMIQERMI T AHEAL . BIEEAABME, B2 I
A HE G, WA LTI,

PEIZEASLBR) BI R R R RO R .t MR AELE SR SRS RIS BERR A, R
TSR AR T o ZRIFATERIE L SR AR IR P — BN, IFERR S Bk XA
TEABAUAE, #1440 ik (initializer ) REHRSBHFRATZE QAL 64 ] b A H I8 AL

171 ¥R AERIEE

SRR BTl SR MEE R IR AL 58 IR IR T ZA W R (E o X ZORBEMRE AT A TRAT Z Al
BERITA ITE AR E BB BN . WRAX AR, HWiEd o, SURRRRA RIS AT
NHRE ORI R RS R R A R 5 — 7 ik

PIARAETT I BT ANFA TR Alid AT EE AN R —HE . MR ISR T init#oR . BAR
WA T IR R ST 5vk  ARRATRCA func ST . MR R TR T Fs

struct CustomType {
init(someValue: SomeType) {
/] #EHR A
}
}

Shikgp . RS RS R X R GE A, Bt A, 7E B, I fe T A — 24
someValue, A& SomeType, ¥R LE T A — D E NS, At DA S
(XAMEL T, initXEFa RS MRS ).

IR T W SRR ARG 5 P S, X 5 A4S (383 R AR vk —FF o AN BRI AR 1Y)
&, PR R M. WG R AT 55 4 2 M A7 At B PR IR

17.2  SEFEHIEK
£ g PR IETT IS BRI A A7k, AT AR F 2 SOOI L7 o AERETIZE g, i3 T LA
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FHBINIIRCTT I, AN A e 5w 28 F E iR e o

17.2.1  FHIKRMECAVIIE L%

IEASF Z BT A B Town B SEBING 2 FRATZGJEPEBCE T BIME ; (HRIRRNATE RS, HSEFR
IR T SwiftdiiF et it iy = #4647 % (empty initializer, %A SBIIWIIAILTTEE )o SR
A var myTown = Town ()R}, BEAE] T wIRL T 35 R Ll pd fE t4g € T BRIME.

BIAWIRAL b — I, FRAE R R #4547 % ( memberwise initializer ), X FZEAIH
HAfAGENE, RRPIR T IEE AR S EXRMEOL T, AT LA B L R
PEBEEBRME, A B B BRI AR AT o0 B 75 2 E B MR S

10AE, WA R — A B R A RAI T A A E MR, DI Se i nT H . gk
S ELROHT S A B A (A WSRO A USSR R R e v, i A5 a0 BN
BB R WA T R AR A B I

&l F—2 ) MonsterTown T 72, SUHEFA BB T o FTH-E T TR Hmain.swift.

FEmainswift, #ETown ) ZS WG A BUARIGR L7, B —>printDescription()
PR, RSB 7-100R . AREE Sas i RIT LEER GTE T4,

REGFRI7-1 BRI ETTE (main.swift)

var myTown = Town{)(population: 10_000, numberOfStoplights: 6)
myTown.printDescription()

R ok E Town.swift {4, 717, populationfiinumber0fStoplights/@ A BRIAE ., X
SEERIAEFNFRATT R Town B B I LR A I i ER AL B S EE AN ] o

BAEBATRRY o i ERAR A B — B0 #2355 my Town B9 F IR & X A AT . Population:
10_000; number of stoplights: 6. X AEFRMIL Town r it HEEEHERERINME . X LL)m MH(E
S B A NERIMEAS 1 R 11 7

myTownSL {2 F AL B W iR AL e B AY . TownFUAERR & P H IRAERI LAk 7 ik B8 #
XEERERE N B RS EFE T - IEWES & SR, RGO AR U T BAME.

TR, Town & 44 7E T IR IR Ak 7 ki FIE SN S 404 o Switt A Sl RSB 4R 16 7 1%
NSRS S R S o XNEREEL, FASWIttIIa L k24 80— init,
I, PREAS TCTE R IR 288 FH R E AR BRI 1 o 8040 SRR RE RS Bl gmideds X o7
NIRRT 7, DIAEHITE 1208 A

SRR BRI R IR T IR L, PR & Swift [ shiR i, ATRZE RS, 4544
IR AL A VA B G| ) o ANE B AR, IR Z AR IR 2 [ 2 SRR R Tk
stk A e R
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17.2.2 kBB EX BT E

IAEZIHE R Town S —4> A€ WAL T o HE XRIIRA IEARSE K, THREIMK, 52
R, —BE T ACHEIRAITE, Swiftli A SIRAEBARIR L T o CRIERIARI B
IR U FE LI ) ARAS 5 5T RS 0 Je A S Ak e

HREH— NS, AR BOMERR L. TEA ARk T, BRIMERA
FE e TREm AR QI S B B MEA . Aad, BEEATERIBAE RN T . 5H4h, firegionti
M S gt —— R E b, Ca8mwsm AT . &E, 88 regionifs i £
printDescriptionfTEIRy Hikirr, PAHIT 1Y region AL AT BERE LT ANR] o

FTHF Town.swiftfi b X seeie sy, WAL 17-251R

REFL17-2  HHUS (Town.swift )

struct Town {
static let region ="South"

var population =5-422 {
didSet(oldPopulation) {
print("The population has changed to \(population)
from \(oldPopulation).")
}
}
var numberOfStoplights =4

func printDescription() {
print("Population: \(population); number of stoplights:
\ (number0fStoplights); region: \(region)")
}

MFEERNMESS , R BE SRR B IS = D RS T, #JE451% Type annotation
missing in pattern. ZETEYICHSFIH TIAHENT, BLABOIMETTLIER T/E, —HEA TH
IMA, GRS AIE BRI E BT . AT EMM e e A, nESiE R 17-30R

KRAZFE17-3 FHHAZEA ( Town.swift )

struct Town {
let region: String

var population: Int {
didSet(oldPopulation) {
print("The population has changed to \(population)
from \(oldPopulation).")
}
}
var numberOfStoplights: Int

BRI [ 2 IR Tk T o REIRBRATT 2 IR —2E B 75— TR A D7 T IR T
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AWIEATT o AR SN B 1 7-4 7R BRI AG AL TT L B E Town,,
REZFRAT-4 IO RIRIETT % (Town.swift )

var numberOfStoplights: Int

init(region: String, population: Int, stoplights: Int) {
self.region = region
self.population = population
number0fStoplights = stoplights

}

enum Size {
case small
case medium
case large

}

X B HRIERIL 7 init (region: population:stoplights: ) A = 1&%, X} Town
F—FEfE M . AT DS Eh BEA A Em M. i, &4, regionSBIEBIR S,
Tregionf@th. B AWITRITIETSE A MBS —FE, FrLAvin & M5 2 e 2 sel f,
number0fStoplights &M% A XA A @, A L H 446 1k 7 2 1Y stoplights 2 5K 245
number0fStoplights/@MERtal LA T .

HE, BfRregion@ Mg A &, (HRATLZLAEME T . SwiftdiFas RVFERI IR 1E
R RIAE EEE . 04E, WAk H BRSO RN B M EE IR L e SR A 1

FTIXHE, RTEEC A EE R Xcoded TH T MM MBI SR as , HURREA T — M 45% (1
EIT7-1078 Do CARSRREE AT E A B FTIF, Sl S DX i 25 55 U B T AT T ) AR
S PR A A fEmain.swift, FRZGIFE AR AR E TR A K.

B 2 Q N © = o B

EGHGEAGM Runtime

v [ MonsterTown 1 issue (1]
v @ Swift Compiler Error

m
n

v @ Missing argument for parameter
'stoplights' in call
main.swift

© ‘init(region:population
:stoplights:)' declared here

F17-1 TERRS G R fE iR

Y4 [Fl main. swifOR B &3k AN [, (s o TS A9 SCAF e bR ] DA el 3 TRE A e )

Z R PR AL Y R G U5 R )7 X numbe rofStoplight s J& 1 Xof i i S50 T 52 BR 1 44
Fo FETownBIRIERIE T, BATESEAL LR T stoplights, BMmainswifth IS5, &
TN NregionZ4k, AR IE FR17-507R
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RAEFE17-5 BUESE (main.swift )

var myTown = Town(region: "West",
population: 10 000,
number0fStoplights stoplights: 6)

WEIFBITRRY , BRNOZEI R, #H &5 1 IT L &Population: 10_000; number of
stoplights: 6; region: West,

ERVAE KL

WIEATT R B E SO AT DAL 3 WHZ R HAWAT 46 A D7 2 I ] o XA FRRFR Sl Zede 4 4544
(initializer delegation ), i H FHHEHEZ A QIS B Y FE A%

XTTEZEAY (R MZEHIR ) KU, ZHERIRAAEXT LA B, PR (E S AU SO Hpdk
A, RSB i A R s SR FH TS AL HAb I i Ak 7 ik . X T2k, ZAERIin el 2/ 0
iR, THSCKE —F-

Y3 Town.swift, 25X NZEBGIN—HwRIR L . XIS HZEFErIR,
A P 7-6HT /R

RELFE17-6 MIHESLHIIRIE ( Town.swift)

init(region: String, population: Int, stoplights: Int) {
self.region = region
self.population = population
number0fStoplights = stoplights
}
init(population: Int, stoplights: Int) {
self.init(region: "N/A", population: population, stoplights: stoplights)

}

enum Size {
case small
case medium
case large

}

XL TownE LT — PRI T e AR T ZRiRIa i, ©RaMA2%5:
populationfiistoplights,

I regionf@PEWE? (64 N HBEH?

B— FHiate i m 98, fEself.init (region: "N/A", population: population,
stoplights: stoplights)iX—AT#JH T selfiy i —"wiafe ik, HmE, RIMEAT
populationfiistoplightsZ4i. A% A regionZ 4k, FrLIIA 115 A O 4R Ht—AME . ZEAHI T,
LR AR N/ A RN B XK E B AR AR IR e Tk

ZHEWIRA L] LB AR B AT FRATTA TR 2 d i A BRI G I E S B AL 4 25 R B e
A5, RZHH 7 — IR EST LA T o e AR B R AR A AL, i8] LAk bug.
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A A AR RS I, A M e 2 [RIRHE M AL

BATRZAC R A B “E LT R . — M 0a e i o — Mtk ik, L
PRULE I I T R B B I, IR S EE— P fb i, X E&&5F 13556
e TR AT .

AT AE XA, SR A TR0 T o XA AT, HHE
R R 20T, WERARERIE T IE XEE R, AR A XA B R iR e ik
TEAG, W LU 8 i vI R4k ki i populationfllstoplight s&EUA XN B P AE , [R]
At 24 regionist & i iO{E

TEmain.swift P i T ORI G IL %, ARV 81 7-79 7 .

REGFER1T7-7  [EATFILARLTTE (main.swift )

var myTown = Town(region:+—"West", population: 10 000, stoplights: 6)
myTown.printDescription()

WA BTREY, IR ABEREA R, A —12E5: RATAHHEregionit B
FRERIE, FTLLREMFER 6B BIHALEN/A,

17.3  EAME1L

FWNIR AR E FTEE BRI E AL . it , A OEEE LR EI RN, fA7E s
BN FLIN] R AT DIRR, X SR S I b 2 2R

PRSI TN T 45 2 (designated ) #IUAfL MM ( convenience ) FIURIL ik BIMES .
KW R Z— o TRENIR LR ST I iR b 58 R A e MEER A, LA
RS . EEERIIR L TR R WAL R A kb 3e , Sl R R T AE 2S48 A PIdR A T ok 5
B, FEAE R R RA R H A A S .
17.3.1 LA IEL A *

PRE LB 2R BRI GR L 1 o QAR BT AT iY@ AR AT BOIME T BT A 2 XWIts k7
2, BRI SRR . SEEARR, 88 BIAR AR T . SR
T AZ AT EEOME . XFEAT IR A B A7 o B ] DU 31—
Zombiefy5Lff]. let fredTheZombie = Zombie(), HHYZSRHES FmXE— N BIARILRTL
ik

17.3.2 FIRLFOZELEK

FTHF Monster.swift, EX A2, HHIRI—Motae k. B ZM 4 name & Pk B4 BOAME
"Monster", WCALIEBA1T7-8FR,
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RAL;FE17-8 ¥hi5EMonster ( Monster.swift )

class Monster {

var town: Town?
var—name ="Menster"
var name: String
var victimPool: Int {
get {
return town?.population ?? 0
}
set(newVictimPool) {
town?.population = newVictimPool
}
}
init(town: Town?, monsterName: String) {
self.town = town
name = monsterName

}
func terrorizeTown() {
if town != nil {
print("\(name) is terrorizing a town!")
} else {
print("\(name) hasn't found a town to terrorize yet...")
}
}

}

XA IEA A SE: — A e 2 W Town, 5 —AMERYI 4T o TERITRTCTT 5 1) 5L
Wb, XEESHEEPIRA LB TR, VS town g IES —8, PrABLE R AT
it B se LRIl . Villname AN ZLX AM5, POARIUGATT LS RS A

BIMZEXA WG IT G, IRATRES TR THEAE | Ron A ik s iR (A 1721 ).
MR EERR, VREE ISR Fmain.swift, YIHREIXD SO EER.

eoe » % B MonsterTown ) B3 My Mac MonsterTown | Build MonsterTown: Failed | Today at 2:11 PM o1

E17-2 T ER AL R

@ < O=3a 0O

PREE B Z T H Zombie () 8IS EE A C S o il it an kit 1o fhame? H—T
{5 Missing argument for parameter 'town' in call,

FE RN i ) B2 Zombie M IR AL T I town S8 X R T e S5 A%, R Zombie
HIRIER T I EA T Etown, FH50 1, FRATTEE WA 45X MR ia b ik, HU2FIH
T YRR TR SRR BOME R O T SR S W R A 7 vk o

RS TR AN . ZombieB AT BRINMZS IR TITIL T AftAr s ik B 3h %
7& (‘automatic initializer inheritance ),

1. ¥Iia L A £ B shdok

— A, AR AIR AW LR s o SWiftAY X ANEEE A B TSN 2 B ] R AL

ZTLG

Teik N A SRR IE IR Tk, PO TR SIS ER B . iE e pt A 2y
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VIR AR 77 vT LAk G S8 AN S8 24 BRI AR Ak s w iR Ak o

Ak, ST — LGN A SRR 7 o WSR2 A B ) s AL
TEOME, IBATELL TR, SRR

Q WERFBAT E SRR BRI IR T, S IRACRFE E I T

O GRFRII TR T AR E WA (Toie e Ui ln R feaakk ), sies

YA T A SR LR A Tk

ZombielEFAF A5 —Figst . PUAE MR G R et 1T 3IME, N3A & LA e E
VIR T, PTLAYEZK T Monste rME—RFR BRI L vk i HLIN R Zombiedk 7k T — 1616 T
%, AR A SR EOA BRI e e v, MR T2 m0 2 BN T aa fb ik

Zombie 4k & By 4 4R Ak O B 19 & 4 & init(town:monsterName:) , 2 %% J& town Hi
monsterName, FEHifredTheZombiefHIa b ik, M EiX PSR ABIHER diidsiix

RELFE17-9 W HifredTheZombief#i54k ( main.swift)

let fredTheZombie = Zombie(town: myTown, monsterName: "Fred")
fredTheZombie-town =myTown

fredTheZombie.terrorizeTown()
fredTheZombie.town?.printDescription()

MEAETTFAR, ZE#Monsteral Zombie W SLHB, Wi 24 HtownMiname /@ PERIE T Fo4
JFBITR, HERNIZE MR T, SRBZRiE—FER.

2. XM EMBE LA E

JE10 EEWIR I T SR8 MR T o 38 E WL T 5 VR i — 3 A LR B AR S IR M AE R 4
FESERCRTAA (. AEREH AL, A TIAFE IR I i F AL F8 e MR A ik

Monstert &G F8 EHIRIL T IL T

init(town: Town?, monsterName: String) {
self.town = town
name = monsterName

}

& EWIRI T EA T BB , Wt et AT BAE A0 A B Rk 0 G Bl 5, SRR IEE |
AT DA 8 e AR A I AV SRR an AL vk, ORI # i convenience R o

Monster WAL B PR TE IR AL SE BERT T A B AR (E. H AT, Zombiefl#RIMEL T
AR (BT MMonsterdk i ), Ftk, Monsterf#Itaik iy Extzombiethid 1, A,
AR JE 4 ZombiesE L H CIRITRIL 2, LAMEE Hlwin it

HEMERZombie B YEAVERIME, WU H17-10/78

RILFE17-10 MBRERINE ( Zombie.swift )

class Zombie: Monster {
override class var spookyNoise: String {
return "Brains..."
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var walksWithLimp: Bool
. (set) L SFallinad £ = fal

private(set) var isFallingApart: Bool

final override func terrorizeTown() {
if !isFallingApart {
town?.changePopulation(-10)
}

super.terrorizeTown()

}

MR 2 S B 4% . Class 'Zombie' has no initializers. FEAEEERIME
HITEOLT , ZombieTs E— IR I L TERI R 1L 52 B AT A JE PR AE -

25 Zombie S IM—ASHT IR A AL T R DX AN [, anf RS SR 1 7- 11077 .

REGFEER17-11 NZombiedMPIIHIL T ( Zombie.swift )

class Zombie: Monster {
override class var spookyNoise: String {
return "Brains..."

}

var walksWithLimp: Bool

private(set) var isFallingApart: Bool

init(limp: Bool, fallingApart: Bool, town: Town?, monsterName: String) {
walksWithLimp = limp
isFallingApart = fallingApart
super.init(town: town, monsterName: monsterName)

}

final override func terrorizeTown() {
if !isFallingApart {
town?.changePopulation(-10)
}

super.terrorizeTown()

}

HIRIGR AT L SR s, DA BLTE BB IR ZE R A 1b 58 BT Zombie ) J@ MEER A (. X B
SIS 43 A PRy . B, Brwlin b Limp Al fallingApart 24 walksWithLimp
FlisFallingApartlitfl ., [F A ixL/E 2 zombie i i, B8 EWIG s B e
FHARE

4, P Zombie R MFE EWIIR LTI o IEWRTESS 1STEF 2N, superdsnl FAMAC,
i, iFEiksuper.init(town: town, monsterName: monsterName)<:4flZombie ) th 1L T5
2% townfimons terNamef{E L% 45Mons te ridi 38 E W IR AL ik . XAEL T FiMons te ri WG
ik, whifRZombierytownFname @ B AE , EI17-3HERUL TXFICHR
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Monster

1538 éé: [ init(to'wn :monsterNams ) }

FEMRIL T %

Zombie

[ init(Iimp:faIIi'r;Q)-iiJ'ért:town:monsterNamé—:-)_]

EMIBE T
K17-3 JHHsuper.init

PRAT REARVHIE A AT A dieJa A TR AR BRI aRE vk o X J& R Zombie W 1A b 77 i 2 46
W, BEATON A CTIARNITA RERE . A mEs, FRIPIHI ks f
SRR BRI IE T, DMEACRPIERTE A O JE .

main.swifth —ASHT A TR EEAN T . VI B AN SO, IREE Bl — it i, 5 1UF/RZombie
BRI Ba AL T b — A2, T fredTheZombieHI4a 1k vk, il | Zombie i) i 4k )7
LT SEUME R R, IRASTE R 17- 12K

REGBFE17-12  FrediEHIEANAE—H—PHI? M PREZE T ( main.swift )

let fredTheZombie = Zombie(
limp: false, fallingApart: false, town: myTown, monsterName: "Fred")

BUTEfredTheZombie i B EAE BAIMAIL T, X E(E BEASSLBI T .

3. EMyEEMB T E

AN TFHE A2, EEERI AR AT B R T A @A, i Mee Ay
TAEJE 5 B AL B 25 A A R 4R Ak R sids e i in A i o T SR 4G 10 vk AR 22
FTtE S AR BT ik o e, EEERILR A T R 2R I B W IR A T . — 2RI EEER)
WAL A SR T IR ST I — 456 AE, ROV iRE PRl I X AR AR I B W U 1

JgzZombie B MMETERIIAL I H:, RIS IS 21 7-13 R . XAWIIAIL T BEHRES 8, Fom
Zombie L&A M — — B LR R IBEE T . B S M townFimonsterName S 4. X4
WA T 2 TE A R S S BT R S T A T

RILFE17-13  fHHEFERIERIL 7% ( Zombie.swift )

init(limp: Bool, fallingApart: Bool, town: Town?, monsterName: String) {
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walksWithLimp = limp
isFallingApart = fallingApart
super.init(town: town, monsterName: monsterName)
}
convenience init(limp: Bool, fallingApart: Bool) {
self.init(limp: limp, fallingApart: fallingApart, town: nil, monsterName: "Fred")
if walksWithLimp {
print("This zombie has a bad knee.")
}
}
final override func terrorizeTown() {
if !isFallingApart {
town?.changePopulation(-10)
}
}

Hconvenience HE 7] USRI U4 T bR A B RERT AR b 5 s o XA B IR i «
XAWIRA AT B TARRICSS Oy — D WIin ek, ERRA R — M8 Evinib k.
FRSERUE, AR EBRAT T

A5 6 A BE W 4R A6 T 8 T T Zombie B AR E W AR AL A o B AR IR RN 1 S 8 Limp AN
fallingApart e fGibid & XFERERIGG I A 02 25 town filmons terName, %l
&3 ni /" Fred" 44 Zombie35 EWI AL T 1% o

eI AR T IR ERI e k2 G, XA EFIE 2T T . I FRATAT LI A
walksWithLimpfE, AnSRIXETEN ] Zombie 4 W) i A J7 ik Z Hiki £x éﬁi%%%/*?&%ﬂ Use
of 'self' in delegating initializer before self.init is called, X/M4EiREFHK
MZFE W AE se U ] T Z AT B Bk i TrlwalksWithLimp.

KI7-4% 7R TESERI R A 7 2 Fds e M AL T R G R o

| Monster i ................

3 3 ::: e = TATYIN

: fhpgy R

3 init(townﬁionsterN:;'ne:) “‘3 """""" LEL Tl

| SEE |

: Zombie ) VA - \\‘ ':: 3

3 { convenienceinit(limp:fallingApart:) ] [init(linip:falIing?an-tov{ln-monstél"Name:)] i

@m W WERBAE 5
ey - ey

KE17-4 ZHHIMRL
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PRAE T U X AME SR IR 5 ) Zombie LB T A EIR A, FXAMESERI I 1L ik
fr i) ZombieSL 1 town)@ P Enil, name)@ P 2 "Fred" . YUl Hmain.swift) & KA 5241
AR B 7-14FT7R .

RILFE17-14  QIERE—AEFERET (main.swift )

let fredTheZombie = Zombie(

limp: false, fallingApart: false, town: myTown, monsterName: "Fred")
fredTheZombie.terrorizeTown()
fredTheZombie.town?.printDescription()

var convenientZombie = Zombie(limp: true, fallingApart: false)

M s TR, R E HlconvenientZombiel— MREIR T,
17.3.3 LWL FEWMIRWLFZE

— AT DRI PR MR MBI IR e 5 75 o 28405, B iRA8ikMons terf iir AT F2
HREEHEPEY I 24 F AR LAV (AR B A R BV, IREnil), BMEX —5, H%
Y requiredbRicWITR AL T I BRI, R FITAT () 28R L B AL T s Ak T ik

Yl 3| Monster.swiftE A &M, WAL IE BR17-1507%

RED;E817-15 FtownFImonsterNamei¥ M 5s ( Monster.swift )

class Monster {

var victimPool: Int {

}

required init(town: Town?, monsterName: String) {
self.town = town
name = monsterName

b

func terrorizeTown() {

}
}

MonsterME—[F8 E WA T L IAE R LT 1Y, FIRUAISEIE .

AERYSE, Xcodely T HAL B /RIXANM B4 T — M iksiin. s 2L EIR Eos hE ST
o, TLLESRRER, 45RE B2 required’ initializer 'init(town:monsterName:)' must
be provided by subclass of 'Monster'. ‘E+5Vf{RZombieit B4 SEHHIE LA TE DI IL T
%o VHiE| Zombie. swiftSE B MIIRILTT 2, AIACRSHE B 17-160171

KREDFERN7-16  BINDTEOERL T ( Zombie.swift )

convenience init(limp: Bool, fallingApart: Bool) {
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self.init(limp: limp, fallingApart: fallingApart, town: nil, monsterName: "Fred")
if walksWithLimp {
print("This zombie has a bad knee.")
}
}
required init(town: Town?, monsterName: String) {
walksWithLimp = false
isFallingApart = false
super.init(town: town, monsterName: monsterName)
}
final override func terrorizeTown() {
if !isFallingApart {
town?.changePopulation(-10)

}

super.terrorizeTown()

}

BT L TFRIIRATT I, 75 A PRI IR A 7 VL SE L Z H N requi red AT
PR SR AR [ AR AT AR, SHERIG T AT E Hover ride S FHRIC, required
PricC & s TEENEE,

AT IR AT 2 SEBUE B R T Zombie 38 IR AL T o IRBIFST A, X
SRR

MZ—F, feERa ik Z s siviinfbimt:, JE BRSSPI T, XA IE LT
TSP, AT AR X SRR A 1R B i Zombie S

BT, ARATREARAFAT : “ZombieBEA LR ERIRIL 7 " AR ZEMA: init (limp:
fallingApart:town:monsterName:)flinit(town:monsterName:)., A Z M8 EW LT E
SEARE, WAL,

17.3.4 R#EHK

FAn¥546 ( deinitialization ) J&AF 2 FSEBI B H 2 5 HOG B B NAF R 2 . DAES Bk,
MR R L R ST . R B SR AT LU iR fe, (H2EHIANT T,

FESwift, SEBIBETE bR AR Z BT 2R FH AT AR L o SXHR AL T B S8 S 191 iy fe e i — 2 4
PITAERALS

AR TR A AT A AE 55 2435 PEAITTE , At FETHER IR L BN 4 — T A iR AL B &l
AT,

— ARG — IR . IRk deinitF R, WASEL ASHEH17-17
JEIR T —A~Zombie ) K WIIH AL 7 1R I SE BRI

KRAGFERNT7-17 DT —4E]" ( Zombie.swift )

required init(town: Town?, monsterName: String) {
walksWithLimp = false
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isFallingApart = false
super.init(town: town, monsterName: monsterName)

}
deinit {

print(“Zombie named \(name) is no longer with us.")
}

final override func terrorizeTown() {
if !isFallingApart {
town?.changePopulation(-10)

}

super.terrorizeTown()

}

XA A LR FTEN T —A)3E, BREMK Y S8 Zombie SEBIE B, R, KAILH
TV T Zombie M . IR T T LA ) SEA6 4 A3 SR P AN ik o

FT Fmain.swift, FESCHEHSH fredTheZombiei% & niln] Al % Zombiefdeinit )5 ¥:,
NI B o

ESwift, HA 2 2RAm LI Z&nil, HIL, 7E4fredTheZombieid & Fni L2 /i ok H
AN %S ——Zombie? . XM EMAE T Z R T A s R IT AT S SEB . e, i
FHH Hvarii A& letE 5 fredTheZombie, LAESZHEIATLIAS Fnil,

RAYFBEE17-18 Fred, FAMIABA U T f#VRWE ( main.swift )

let var fredTheZombie: Zombie? = Zombie(

limp: false, fallingApart: false, town: myTown, monsterName: "Fred")
fredTheZombiefredTheZombie?.terrorizeTown ()
fredTheZombiefredTheZombie?.town?.printDescription()

var convenientZombie = Zombie(limp: false, fallingApart: false)

print("Victim pool: \(fredTheZombiefredTheZombie?.victimPool)")
fredTheZombiefredTheZombie?.victimPool = 500
print("Victim pool: \(fredTheZombiefredTheZombie?.victimPool)")
print(Zombie.spookyNoise)
if Zombie.isTerrifying {

print("Run away!")
}

fredTheZombie = nil

AR EIFIBITRRIT o IR B 24 S B9 A S s FR AT 23 R f red TheZombieiB 5

17.4 WAIRMBEIFIGEIL TS

FEHE, B SL— IR AT RE M 2R R TR . TEXFIMEN T, F52—Fp ik IRia
LIRS, TRATTH T % M a1 4548 7 % ( failable initalizer ) ZbFHSCFME O,
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BN TR BRI S —, R R T REICE] T IE 4 254001, sk
A NIAEH AN DB R Town 521, ISR IZ LRI IE 00 5=, PIha b mT REHKis
HEAGNE G, AR AR . Bl % let image = UIImage (named: "nonexisting-
image") G UIImage M, UM R BERAAAE . A XS LG, ULImage ) n] 2 M 4]
AR ZR EIni, FoRPIGR LSRRI T

Town BYR] KM BI ¥R L 5 7%

AT RGBT R AL s 23R 81 AT 25 S 76 S HE - n 1t TN I —A )5 2R Ml iR A ik
ATRERI (akJEinit? ), B P] LATEinit/s M In— AN IS Sl Bl —A iR Bl R P nr 42 28
R ta ik (Bginit! ), AR BIFR R IT 0] 28 RAE B AT 25 ] 25 KA R TF ik
SwiftFi X BEia i £ ] 23 Mg 22 4, PRIL, B ARAR [l s nT 23 28 25 (i i Ak 2k FAR R e
BT, (AR LRES KK TR, BB

WA O E 0PI E Town 2B, FILRILRIZAR M, — MEABERA Ao $TFFmain.swiftf i
myTownfRIERIE 7L, ZipopulationZ4fL A0,

KAL;FEE17-19 myTown AT 20 ( main.swift )

var myTown = Town(population: 100600, stoplights: 6)
myTown.printDescription()

XA AT 4R . VI3 Town.swifthy TownZSE FH ARG I— v R IR G40 7 s o

Town G I WIER A TT L . BZ—TF, ZRTFRATIE—H 53914516 TAFE M init (population:
stoplights: ) #WiG1k 7 EEZFE4S T init (region: population:stoplights:) ., Fife, HEil
init(region:population:stoplights:) 2kl LA T .

RAGFLR7-20 M ARMERIERETTE (Town.swift )
struct Town {
. initinit?(region: String, population: Int, stoplights: Int) {
guard population > 0 else {

return nil

}

self.region = region
self.population = population
number0fStoplights = stoplights

i..

BlfEinit? (region:population:stoplights: )il I A RIMAYRI MG AR . S
K4 populationfEE /N T4 T0, WAGRE, RIEIniUFHAIIR I R R fEfFIn] 2k
WARIRIER A TT AR, R ARG T A S A — P Town SRR AT 2252451, HAEEni,
DRERELF, B ni VRSB HE R T R 4
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FIXH, NIZS LR ERE ST AL S A R A X e B A,

PIERETT 5 init (population: stoplights:) HAIE— 7 TAEZRAEL T — R HH)
WAk, Xt #Rinit (population:stoplights:) i BE& MR ZFC AR EA Ak 7328 HLAS 3]
nilo MNEZHEAIRIIRA T I BB ni U P 208k, A init (population:stoplights:)
REARI,

flinit (population:stoplights:) ey al R B AT B XA ml, anftisis #17-21
JR

RELFER17-21  ETown MR TTIEARBCY PR IK ( Town.swift )

struct Town {

init?(region: String, population: Int, stoplights: Int) {
guard population > 0 else {
return nil

}

self.region = region
self.population = population
numberOfStoplights = stoplights

}

initinit?(population: Int, stoplights: Int) {
self.init(region: "N/A", population: population, stoplights: stoplights)
}

}

BITRT, IRSEREAANDEREGE . XA TRARN T main.swift

myTown.printDescription () XfFUIBA X 4—415%: Value of optional type 'Town?'
not unwrapped; did you mean to use '!' or '?'?. icf¥, {ETowniHIEAEIL I IE K T
MRS TA TSR B 2 2880 Wil ETown 2 AN ‘& Town o 33X R 7EAH IR [MHE 2 AT 225E
JETF AT 28 524

P2 BEE HE S main swift b R , GnRRSIE 51 7-22 007

REBFR17-22 AT = 5EAH] (main.swift )

var myTown = Town(population: 0, stoplights: 6)
myTownmyTown?.printDescription()
let myTownSize = myTownmyTown?.townSize
print(myTownSize)
myTownmyTown?.changePopulation(1l 000 000)
print("Size: \(myTownmyTown?.townSize);

population: \(myFownmyTown?.population)")

UIARIT UL, FESwiftrP R IAn1 VXU A ) Z AR . XSk sl e i TR 2R A
TEZACH, SR 2R BRI AR 2 IR RS B
FATRB AL EAE B T AT 23268,
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BIEM I B TR . BERIBE TR, TRt T, &R Monster Town iy,
BT, F—EFERIMNSRXRARN IR, ASHAE7T.

17.5 EiEVREL

“TEARICIHMER AZRPE? 7 BATTE] TARBLGRA . SwiftfRI i R — A K U AY
BRI BRI, MRS RRIRTT 2T 2R, S A IR R T % Hi
FERTIR AR B RN, MBI ANSEIX 9 07 T B Swift iRl as A B

X TR AR A SRR U, RDUA A 32 B0 SEm DR BT AT BBl T VAT 2 2 i i B
T AEME, XA REE], RAEIERinfe e 2y —i,

Bt A R AT LABE S A R P B BR I

F— B, KRR ERIR T R AT (e R E A e i o SR an 7
ZHE ). BT, AR B C e E WA s A IE R R IR T A
FREVIR T IEIE TAR AT A SRR E IR T i o SRR E IR LT 1 SR IR SIS e
AR C 2 S IEREIRE T o R —MFEAB R, BR B KGR EE 8 T, 2
TEF— DB BE e 1 o

BAWEBEE TR, 2t E AR IR (AR B T L2 28T, SRE R IR TT
TERT LAE TR AR AR I iR Ak S 1B e se L F R @ M . F8 e W0 iR Ak 8 T LA F se LY 52
W5k B, BRI REA S AMBEERIGATT I, N HE R SLpHR L2

TERXWABrBLZ IR, SBlgssetinte, FrA g Eminikma T,

AN E AR IR A RE R FROLE T ORUEZE BRI IR 1L . ik an i D N R 2e 45 dn2k
ARSI IR, Siifaat el . ik, HEUZIRgmirarn s S8, siicf w2hefE
B, HEERTREHERS , VROHIIA LSRR AT S R A A

17.6 BIIRPEELS]

BAE, MonsteriLFRIIRIL T 202 L Zombie TR MR E WAL T A B A SE I . FEX A
IR TT I Zombie M EEERI IR IE T IE o XAl LAEHI IR L TAF B4 Zombie M 5 E
IR TT %

17.7 HFEEHkERZS)

AR AT B AL 4hmons terName &R AT LA i fkMons ter, B R4 AR LL, Aids
1 MMonste rsi il A 4. BRI L B IBRYIEA 25, (HERNZaSamBREsHAAC
P, HifkmonsterName NEE R %S, LMEE MonsterffiX AN,

R ITIE S K ZiMons te rifsI— AT RIS R iR AL 7k . B8R, X elgh2signm 12
ZombiefHItAtk, FTLILEXT ZombiedH T L EL B R .
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17.8 RAF3: ¥aHFESH

PR RO 5, IR ETT DU R X RSN o ANTRSE R X308 I # he
BRNSEL , IAMSE W ITERIER A R0 S b . PR IAG A J5 5 080T 1) i 24 153 1) 5 R
BRI (WAL T EE A Tk init ), Aif LAZE0 FIZEHURE FH R H Bz s PR 00 d Ak 7 i
P, SwifGBRIA K BT A IR IR T EE S EUR MR 4

PRATT ARPE T 2L B O AN S5 . 2107, (B —TWeightRecordInLBS4:
ik, ROZAT LT T s kv an ik .

struct WeightRecordInLBS {

let weight: Double

init(kilograms kilos: Double) {
weight = kilos * 2.20462

}
}

AR EAR A T B RANB B4 kilograms LI KA BB B # kilos, TE S,
HEEkilos A LLE Y R AT DR O B, XA AT T LIX 24 let wr =
WeightRecordInLBS(kilograms: 84),

WERAMBEINRS I, HRATUM AR BN S84 . 280007, AR M4
FgthweightRecordInLBS AR & MR L E ik, Ik, WG BAHB S E b S
BOEGHE

struct WeightRecordInLBS {

let weight: Double

init(_ pounds: Double) {
weight = pounds
}

init(kilograms kilos: Double) {
weight = kilos * 2.20462
}
}

EE AT AT DX EE ] : let wr = WeightRecordInLBS(185). P bkl
eH AT AR R R BRI, FrAAE LDELESERN R — T maS5. T IS T
Bk 1V EAGE A AR A S BN R 2SN T, XM




BEXRB 55| Ffz=E

A

ARTELLE TS O THEAY (LLanZstaik ) A IZEAL (a2 ) RN A Eal, J@adxs 1t
— RN A BRI T AR R EA TR . ARESSHUS , ARFUNHZ T I (B2 | o
AP T 5 | EA — > LEB i B B 1

18.1 {HIEX

B — playground, ¥ HAr44 K ValueVsRefs. playground 1A T~ RS :

import Cocoa

var str = "Hello, playground"
FATZ A Wt X B AR Z R T2 — KAy String i AT 28 5245, HAE y "Hello,
playground” . #EstriyfEIRes o) — A SLBln] DU — 455, iR B 18- 1R .

REDEH18-1 P FEH
import Cocoa

var str = "Hello, playground"
var playgroundGreeting = str

playgroundGreetingf{E fMstr—&f, #IEFAFH "Hello, playground", i#idizfT4hR
MR AT IBIA X — 5. HA2, W PeEplaygroundGreeting il <s KB 45357 strivfliss
Ak A2 BUEplaygroundGreeting2ie FHRA LS, WAISHE #1827

KfL;55818-2 F#rplaygroundGreeting
import Cocoa
var str = "Hello, playground"
var playgroundGreeting = str

playgroundGreeting += "! How are you today?"
str

WARETIL, RiffiplaygroundGreetingIMHE I, striffHBASE, AftA? B SRIRA
& 3L ( value semantics ) G 5%,
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AT A PR X, $E{EOptionfJf s diplaygroundGreeting, fREFE EANE 18-1F7
NOl AR i

00 ® Ready | Today at 5:00 PM = | Q|0 S|
B8 < > 3 ValueVsRefs

1 //: Playground — noun: a place where people can play

2

3 import Cocoa

4

5 var str = "Hello, playground" "Hello, playground"

6 var playgroundGreeting = str "Hello, playground"

7 playgroundGreeting += "! How are you today?" "Hello, playground! How are you today?"

8 str "Hello, playground"

Declaration var playgroundGreeting: String

Declared In  ValueVsRefs.playground

[#18-1 playgroundGreetingfs &

AT s T —2F RS B HblliplaygroundGreeting &StringZSil, iy
% P AYString, B2 /RStringZE IR ScRy (AnE18-2F7 7% ).

000 < >0y = Q string [x) \oa]

Swift Standard Library > String

Structure

7 String

A Unicode string value. Language
Swift

On This Page
Overview

1 Nested Types
Overview o

Relationships
See Also

A string is a series of characters, such as "Swift". Strings in Swift are Unicode correct,
locale insensitive, and designed to be efficient. The String type bridges with the Objective-
C class NSString and offers interoperability with C functions that works with strings.

You can create new strings using string literals or string interpolations. A string literal is a
series of characters enclosed in quotes.

let greeting = "Welcome!"

String interpolations are string literals that evaluate any included expressions and convert the
results to string form. String interpolations are an easy way to build a string from multiple
pieces. Wrap each ion in a string il ion in prefixed by a
backslash.

let name = "Rosa"
let personalizedGreeting = "Welcome, \(name)!"

E18-2 String (A4
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TESCRY TSR 2B BIStringlEstruct, X REREStringfE SwifthrifE 4 & Lhstruct i)
WASLER . EiE—2, XEWREString/2 a R A . FERIRS I — AL plao 2 Ve S EUE S 4
PRERHT, (HZEAL R A 4.

TEfstrifZiplaygroundGreetingf}, HSZEstrifEIANMKZS T playgroundGreeting.,
AT TR R — N RZSEH] . ik, BplaygroundGreeting{E AN 24t st rb{E S B .
PIE EARAR . F18-3FHEIRIR TiXFIE R,

str — JR{ERIA —— “Hello, playground”

“Hello, playground”

playgroundGreeting [¢— REEA — str

“Hello, playground” “Hello, playground”

E18-3  {EHiF LA HTTHN

SwiftiFEASAL (Array. Dictionary. Int. String%§) #2 ARSI, FrLIAR
SEEZRAY  TERRUE I 2 B X M T PR RE LR B B 2R RIS Swifth Z2H L. VRIS AL ST
Hstruct St diss, HAEFZENREA Hclass,

BUAER A E 5| & 3L (reference semantics ) AY T A, LT 7 M B A A2 Bk foff i A g
A,

18.2 SFIHEX

S SCERETE SCRYAT AR R THETE SCRUL, #ESIIR S J sl i 25 A — A RIA,
FEAB 2T () SCINE R S E AL 3 4 PR B — A 5 1T |2 S A T A AR [R], X PR AR 25 XIS
JESLBIRIEGETRY 51 R (reference )

“playground¥é il—NFoRA NS, KEBETIHIE XWER, HSE H18-30R,

REDEH18-3 A M bk

import Cocoa

var str = "He'L'Lo, playground"
var playgroundGreeting = str
playgroundGreeting += "! How are you today?"
str

class GreekGod {
var name: String
init(name: String) {
self.name = name
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}
GreekGodZSAR/N, HARHL T — /N7 E M R RAF I 44 5 o BRI —AN 2], anflhs
TEH18-4T 71 o

REBEL18-4 QA NH

class GreekGod {
var name: String
init(name: String) {
self.name = name
}
}

let hecate = GreekGod(name: "Hecate")

MAEH T — 1 GreekGod [ 5L Bl , 24 M %48 = 7 1% 11 (1) % #fi Hecate o 87 8 — 3 &
anotherHecate, #lhecatel®Z5t, WCHSIEEA18-571 .

KEgiER18-5 BIHAM

class GreekGod {
var name: String
init(name: String) {
self.name = name
}
}

let hecate = GreekGod(name: "Hecate")
let anotherHecate = hecate

?UL@%TWAMH {HJE B 1#B48 M GreekGod i [F]—~3Lfi] . #tZFanotherHecatel 44
FUAEIHIX — o5, AU i HR18-6 U7 o

RIDFR18-6 UULAMMIIZT

class GreekGod {
var name: String
init(name: String) {
self.name = name
}

}
let hecate = GreekGod(name: "Hecate")

let anotherHecate = hecate

anotherHecate.name = "AnotherHecate"
anotherHecate.name
hecate.name

ARHS YR 21 8-6 P A CHS H BUZE T anotherHecate 44 iM% A B Fhecatef 4 7, (HIZ 81T
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RPN L name @A AZ AL T " AnotherHecate” . &ZE 147

X% GreekGod (name: "Hecate") Bl T —/~GreekGod Ay SLf], S —2EAY LI MR LA
AR (R T hecate IR ), XANE maR i A 2L FIng 5 . WRER L, 51/
E"Jﬁiﬁﬂmﬂzﬁﬂﬁﬁﬁfﬂ

X5 R, s AR RS A N AR G TR — S8 f] . Ik, hecatefllanotherHecate
HAE 1w []— /\GreekGodE’JJJﬂo K18-45 7R T XFIOCHR

let hecate = GreekGod(name: “Hecate”)

51 elisesil

\ r

GreekGod

name: “Hecate”

A

51H

let anotherHecate = hecate

F18-4 HIHIE X

K -lrhecatefllanotherHecatef§ i GreekGod [l — 32, Hp— RIS e s 55—
A b

18.3 ERBEE S| HREE

{EZEAR g M5 SR 8T AA—FE . USRS B 18-7F s, AEE— 4N i &5 F 1R
Pantheon, XFEHLA—TIRATACHMEREIT,

REDEE18-7 A MR

class GreekGod {

var name: String

init(name: String) {

self.name = name

}
}
let hecate = GreekGod(name: "Hecate")
let anotherHecate = hecate

anotherHecate.name = "AnotherHecate"
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anotherHecate.name
hecate.name

struct Pantheon {
var chiefGod: GreekGod

}
WA TR AN . B —MARR T, FORPUE PR T AR A e

Sh, BTSN PR Fvariiil m
HreE—~Pantheonfy3:fi|, ftihecateli®fichiefGod, UNfRA%IHH18-8F/R .

{R73;5818-8 Hecatel i

class GreekGod {
var name: String
init(name: String) {
self.name = name
}
}

let hecate = GreekGod(name: "Hecate")
let anotherHecate = hecate

anotherHecate.name = "AnotherHecate"
anotherHecate.name
hecate.name

struct Pantheon {
var chiefGod: GreekGod

}

let pantheon = Pantheon(chiefGod: hecate)

A T —1F M ZEhecatefPantheon i fi, {F&E, XASLHFEH et m, FrlliE—
AR, IREBUEME I chiefGod /@M, MRALIH A 18-9F /R .

KA3iER18-9 HrEm

struct Pantheon {
var chiefGod: GreekGod

}

let pantheon = Pantheon(chiefGod: hecate)
let zeus = GreekGod(name: "Zeus")
pantheon.chiefGod = zeus

ek —1GreekGod il zeus , FEE X LHIMALS ME I chiefGod@ M, RESF
FIIR—AT4A 9wiF5E1% . Cannot assign to property: 'pantheon' is a 'let' constant,
XA RSV Tpantheon B AT AR SLH, FRATIRESE B, 758 A EZE AR fgek
g, AR PEE A SE R Fvars B2 —FE . W LAFE(E SR B ) SEBIAR S i e — >
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FRIE, WUREEE . IR HGE I &, IBA LS B TeE SR & R — 4 T .
MER 4 chiefGod /& MEMRAE AR RS, DATHBRmIFE R, RS Hu18-10f17~ . B T zeus,
T2 HE .

RALFE18-10 HiZeusPFELH

struct Pantheon {
var chiefGod: GreekGod

}

let pantheon = Pantheon(chiefGod: hecate)
let zeus = GreekGod(name: "Zeus")

pantheon.chiefGod = zeus
SIHZERIAT N S HARTR, iXE M E zeusiname)@ M, WCHSIEBA18-117

REEE18-11 WA Zeusl 45

struct Pantheon {
var chiefGod: GreekGod

}

let pantheon = Pantheon(chiefGod: hecate)
let zeus = GreekGod(name: "Zeus")
zeus.name = "Zeus Jr."

zeus.name

XAZEARAZeus, TR Z ILF R —1 FATH I B TbA T, BfkzeusEH
et IRy, (HEGPEASA TR XA E I,

T AASRRERAR 75 B by e (B S B S ) S e, VBB O PR B A R Y | RS RS A5 ) S
PEWE?

KKy zeus &5 | FHZERI 526, Fr LAE 45101 AR5 GreekGod (name: "Zeus") | fGreekGod
BB, Yol name @ PERMERT, SCPr B EAEMEzeus, B HZEGreekGod—A 51 . BN
16 7€ XL GreekGodff name & M A7 M, FrATT UEEMAEE . TS L/ Pk zeus A 7,
zeusi ] HARIE [Al—A~ 526

18.4 BELA{EREZREFIG AR

PRATRE 2= A X FERYBEIN] . “REANRETES | A I (B 2R e REAE (A N 51 H
K9 7 XA A R A S ER R “BE” . APantheonRINZEE A GreekGod @ Rt B 23] T4
T RAERANTET | AR A BB AT I LA, (ER AR 2R YA 5 |2 P B2 55 /)N
Lo (FEGIFAZEBI N FESSAMBIA A A A, ) 2 IR B 8- 12 R i+ X hecate
AT
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KEZER18-12 FHIKT

let pantheon = Pantheon(chiefGod: hecate)
let zeus = GreekGod(name: "Zeus")
zeus.name = "Zeus Jr."

zeus.name

pantheon.chiefGod.name // "AnotherHecate"
let greekPantheon = pantheon

hecate.name = "Trivia"
greekPantheon.chiefGod.name // ??7?

$TElpantheon.chiefGod.nameM{EET, aFT45 B MIHAS IR "AnotherHecate" . #:51
pantheon [ — /> &Il 4 I 45 7 i h greekPantheon . it , K A Pantheon & {lE2E#, Fr L)
greekPantheon2: 13 #lpantheonf) — 4 EIA . RJ5Hhecate) £ F M Trivia. (% AFTIL T
wIEN, BT 4 FABAAE T ) fee, BB greekPantheonfchiefGod & 7, 454 H-F- &k,

chiefGod &4 F-HAEETrivia, WRRTIY greekPantheon/&pantheonfyEIAC, AR HES:
ARz, KRB ARHE?

i0fE, chiefGod/@ 2RI EGreekGod, GreekGodJe— 28, FrLIET| 2R, M3 A(1H
hecateff fchiefGodfl#pantheonfif ( Pantheon(chiefGod: hecate) ), HAZZE—A51H
MK %5 T pantheonfchiefGod, i%5| IR hecatedsn] [f]—{~GreekGod SEf, &5 ak 2, H7Ar
hecatefname2 7 pantheonfchiefGodAdname,

AU T RSB il 5 | R R S 4R R FRATT T, Y4B S B A% SR 25 8T
g WAL G REET, SEBI SRR . AN AT NI, — a2
(HRI AR5 | L 4B R e B8 o X5 IR SR S RO 5 |8 1) [Rl—A~ 5241, ok
YRR — NSRBI TA 5 U B A TR PR R, FRATR IR MG O N A
BAEAESRI NS 5 | 2SR nJRaf SR AR S5 A IR A P 5 | 2RI 1, IR A fedi (i AN T A%
S

18.5 &l

FIHFCA I, ARFEWILT R B EE BRI 5T T &85 REURIE S5 & )2
X A% (shallow copy ) IBJER 4] (deep copy ) Swifth A 7E1E 5 )2 LR E 1) R, X&E
DR Swiftrb Y 52 i 2k Z

R T RGP AR A S, KRB — M. BT — 1 GreekGod L, XA A7
TE B S — e — AN, WA T BA18- 13T .

RAEDEHE18-13  FRf—Lug

let athena = GreekGod(name: "Athena")
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let gods = [athena, hecate, zeus]

T AT T A athena, JFEX AN SEHE [ hecate flzeusERHGH T — 4
IBATEE M A H 28 AL TR R R
Bl ZHgods I EIAS, hiArzeusi 47, FEHb#igods M HRIA, QRADHE H18-14T 7R o

REDEE18-14 K ifilwh

let athena = GreekGod(name: "Athena")

let gods = [athena, hecate, zeus]
let godsCopy = gods
gods.last?.name = "Jupiter"

gods

godsCopy

lastfg B ARG —A e R, RS, AEEI TR NS, B85 1A E ok
AT E18-5,

let athena = GreekGod(name: "Athena") GreekGod

let gods = [athena, hecate, zeusl] [{name "Athena"}, {name "Trivia"}, {name "Zeus Jr."}]
let godsCopy = gods [{name "Athena"}, {name "Trivia"}, {name "Zeus Jr."}]
gods.last?.name = "Jupiter" 0

gods [{name "Athena"}, {name "Trivia"}, {name "Jupiter"}]
godsCopy [{name "Athena"}, {name "Trivia"}, {name "Jupiter"}]

Kl18-5 Lt#igodsHigodsCopy

W&, e zeusname)@ )5 (ifiidgods.last?.name = "Jupiter" ), gods M H@EI4
NS —FE . 2 2E godsE4l i i J5 —A 1R 44 P2 (115 god s Copy H e Ji — - 1) 44
TR, FABAUREA, MR EIEAL, ALK RL, godsCopy ZiRgodsA[F]
H—RIA . A A— DB T — AT R AR 2 R W) o — A E g e

FZ—TF, godsfl i EGreekGod LM, GreekGod &2%, Wit 25| AXM, XEKE
godsCopy Flgods L= Xf GreekGod 1 [F]—A~SE BT I H , B4 254U F pantheon FligreekPantheon
5 GreekGod LT .

Zi LR, lastil Hgods$di i) — It , #iEzeus, YIRATUAE XA LI 2 70T,
SEBr b RTE S zeus 8 W] 1 GreekGod LM, PRI, Xtzeus kA 23 e LB PB4 I

XA B R % B o YRR AN S S AN [RTRIAS i B XA S a5 - E118-6
DAl A = 1 X A T .
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athena

name: “Athena”

g0 e, S 51H godsCopy
0 hecate (0]
[] I —»{ name: “Trivia” |«— 2| —— [1]
2] [2]
21 zeus B
— la—

name: “Zeus Jr.”

E18-6  gods%iH Ay & il

AR WG| A8 1R B AR 3% S godsCopy IR 5 | AL 5| Al —4t G reekGod it 52141
gods TR E il A — M IE 5 FH E C G reekGod Sl . 3¢ i & il 7 e ke 141 18-7F 71 o

cxil

athena athena

name: “Athena” name: “Athena”

gods SIH 5IH godsCopy
] hecate hecate 0]
[1] — 5|l —» name: “Trivia” name: “Trivia” [« S|H — [1]
2] [2]
\ g | Fﬁ Zeus zZeus g | )gﬁ
e | [
name: “Zeus Jr.” name: “Zeus Jr.”

E18-7 gods%iH AR il
Swifti A P HA TR E HI 777 . WRFRE, TH CWE .

18.6 HESRE—

WESR A B 1 (SRR 2R X, iz T RHAE R — 1o 485 (equality ) J245
PSS T WL RFIESR UL A — BB (E, FEAEAT TR RSO 9P String 524l . Bl — (identity )
DU WA AL i B R AR A ) AP A Rl — 5. B — R R Bilfas .
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let x =1
lety=1
x=y // &

TATVEIR T AT &L, xFly, BATESRINtZER, [EHHEL. AR, (=%
BB LR E, XEAEHN, R xfyEsEe—Fk.

XA FRAT A WA A 2 Hr A5 2 1Y) A S (R A AR AR 7 X T SwiftHh BT 1 3L A 5
24#) (String. Int. Float. Double. ArrayfiDictionary), #FAJLAKGEAHSEM:,

athenafiihecateff &7 | HIZEAL, P EATHEMGreekGod L, ik, v LR —MEizH 4T
(===) KA XM R E—E, AmHEEl e ads mmE— 505, R 2Rt .

athena === hecate // &

] —PERGAF 222 H JyathenaFihecateds o PIAE R BUAS[EIA &

QR kA Yy () [ — M2 B2k ARATBELI AT Il A — e AT x === y, A
AT 25 PR iR iR . A7 TR, (EZERURAEIEEN . B Int/ESwiftf 2 S5 Fg A
SCER, B Ay #ERRAEZAL, R, XA RN RERE T AR A B AR L

XK flathena == hecatefi#rathenafihecateAUAHZENEWE? IREFE B gIFERIR . Y
PSS UFIREARFEZ X GreekGodJS i H==pR % . WIRANS A TS PR A, 75 2038
i S ==R B EIROZE A X 25| A Equatable, 55228545,

WA A — N EENE R AR R E ] RS (B MEAE) HEAR— (45
) 45 BV ASR] S0 )y AR PG SRAN AT SR A A w48 1] A P ) [ — S0
B EA]—E tARE

18.7 IMIZAfT 4

LEFIARIZEE S TR E AR Z [ E X2, Swiftth I /T, 7E0S XALHOST & i, Zhtaiisn
BRI, B LA AR A T S AR AR IR . AT AESwifth, S5 f sh BE( HoA T
FEREEHAE T o XA RUE RIS AR AN O R 2 B AR AT

ANBLL R SRR 2 [B) B L X 2 5 | FRAT T B B e PR ot T 2% TR A I 2R AR
%, MNITARMERE SO™ A% BFEI, (HIS R AT — e 3EA TS S ]

(1) QnSRERIT AL, IRFE LSRR . X A2 i PR R Bl A4 526 3] oR K S 50T s 2 0
Sl

(2) WNARERIALHEFIYOR, IEHHZEAR . HIRA R R, IrDORGER 25,

(3) WSS RIE IR AT AR LA B, 1 HLAL S — SR e, IR A SR e s M AR S
P, AUERE, 250l LR RS ROk

(4) HAFr A B LA,

SRR R IEE (L S K TR ). IX(a]) ( FLanAa e s M2 s B FEIE ) FNAR bR R
B CELan —2E2s (Rl oA X YIE R o) AR e, WARGE A e BHRESH . Swifthrifi 4
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Hf)String. ArrayfiDictionaryZSHIHRE s MRS IRy

WA S H AR DL AT RE PR LS PR A0S, A A LA 2% W 2801, antEes)
FHENAAL 8, (HJESORREE 725, RATRES ) A O SRR ZS A (Rl gk R ) i 02 128 (R
FHIBIEX ) 7 XHEMEREMfinal class { ... }o JfinaUbRicZEBEnT LUK b HiAd A\ 4k
R, MRELESEEIR G X

WHORUL, BRAEVRAXE 2 B OO 25 | R R IR bk, 5 IFRAT TR — T b I 2 R 1k
H 2SRRGB, RO e e S R AS LIS AN ZE RO IR S ) & AR 2R Ak

18.8 FAAFZY: EREH

BFIXHE, RATRES A — A BE ] SwifthH EASBIA S HIA T AN N PERE P LR o 7 281
BT, WSRARR A — AL 3 25— SR AR — A o R s R = A — AN BIAR 6, AN
S — KU R RIARIS 7 SEBR I, S B T80 S o 7SR, Swifthrifi R b A 2
RISTEL T AR A 5 s & AL

Gar 24 (copyonwrite, COW ) JZHEXHEZEA IR Z A FaIb s . XA ILRENE 115
AME A ZA L R — A IRZ A, W RS0 A O — BRI RIAS ; 2,
BB B O R — 0 AEAE 5 D o QSR AN SE BT 2 S ALEAf, 84X AL B3k
S —h A ORI, X EWE EI R R S ) 8 2 R B RIS

T A ARSI, FRATPRE IR A B A Int S, XA SRR A X
MRS, IR SwWiftBA I SEPRSEEL . 55228 & T SE S M S — > [ o U AR A

E18-8J& /K T IntArray & Ui SZH:COWH

LS ES
IntArray IntArrayBuffer

- buffer: IntArrayBuffer storage: [Int]

describe()
append(_:)
insert(_:at:)
remove(at:)

- copylfNeeded()

Kl18-8 IntArrayKl/s

R M EE R, R T G — @55 (unified modeling language, UML), UMLEfE
THER AT TR R A AR EE S o WEREImS L, st mE SR, 2400+, &
IntArrayfyifiid ., bufferflicopyIfNeeded () i1 i - FRANIX AL LR FAA Y

IntArray2— MR, A—1IntArrayBufferZEBIfyEEbuffer, buffer2f G EME,
R ARASAE L LI 2 A XS AT U
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IntArrayBufferfg—138, A — B 2EAM EEstorage, bufferfZSRIt2RAA
B, P HEIntArray BSCBARTT, AT EXFINTH

FHARBUBUEANE NI PT REA s A BE, TRATARTE IR B A S 7 S, A
ML PREI S A G A SRR RS . SOS AR 22 50K B B i — A B AR AR A 4
BRI, BTIAE, IVZERET M IntArrayBufferst 4 IntArray iR Z 140 .

IntArray 2 it FHAZ L IBER =~ JF 7k append(_:) . insert(_:at:)fll
remove(at:). IntArrayiff—"Idescribe ()77, IMEMEHIEZIEAAEHEL,

GRS, TA1ES4A IntArrayS AL (I copyIfNeed () ik iX BB IntArray
FARVET I T

BUAE AT AT IR SE A H RV 24748 T o A —playground, fii44 MintArray., 1 /G BEAT
XK, WRHTER18-1587R

RAL;EH18-15 LHIntArrayBuffer

import Cocoa

var_str = "Helle, playground"

fileprivate class IntArrayBuffer {
var storage: [Int]

init() {
storage = []

}

init(buffer: IntArrayBuffer) {
storage = buffer.storage
}
}

IntArrayBufferf&—/{-fileprivatedt, XEWEHENERTFEMIntArray TR—13
b PREATRMTTR A Eplayground 15 X B Ul , it LA B XT84l () SE a2 T LAY o

AR R RAE [Int], RSEEPIG T RIL R — A2 5 . BATR R T —
MEZ IntArrayBufferSiifE RS EINRIIGL . TRINX DRI R T 78, R
IntArrayfSEEi e HEIE

WAEITHAS IntArrayZS8l, fEIntArrayBufferds Ry Al —Naitfk, s H18-16
Fl7R o

RFD;EH18-16  IntArrayflsh— LBl

fileprivate class IntArrayBuffer {
var storage: [Int]

init() {
storage = []
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b

init(buffer: IntArrayBuffer) {
storage = buffer.storage
}
}

struct IntArray {
private var buffer: IntArrayBuffer

init() {
buffer = IntArrayBuffer()
}

func describe() {
print(buffer.storage)
}
}

IntArray HTHISEBURFT A, B8 —DRVE B Ebuffer, 2881 IntArrayBuffer, X418
WS IntArray WG & 7. RINES T -1 EASHEBOmEAITE, HFH
IntArrayBufferfZS Ik ik R s . fela, TATRME T —describe () 7oRk4T
Eibufferfystorage/BTERIMNE . IXFETT LB EEEUH AL, LIEFRFCOWRYJFEE

IAEIntArray B SEBLAAR I, Prii) HUR I EbuffertE NG & Aff . X RIRE LM TAE,
{HOEE AR E T RE . RATFELS Ik, SCBUEA L BSA pRgds, anfasis si8-17
FR

R7D;EH18-17 % LIntArrayAJAPI

fileprivate class IntArrayBuffer {
var storage: [Int]

init() {
storage = []

}

init(buffer: IntArrayBuffer) {
storage = buffer.storage
}
}

struct IntArray {
private var buffer: IntArrayBuffer

init() {
buffer = IntArrayBuffer()
}

func describe() {
print(buffer.storage)
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}

func insert(_ value: Int, at index: Int) {
buffer.storage.insert(value, at: index)

}

func append(_ value: Int) {
buffer.storage.append(value)

}

func remove(at index: Int) {
buffer.storage.remove(at: index)
}
}

Jrikinsert(_:at:). append(_:)Fflremove (at:)#f<s il HIARAEZE AU & LTk, X
BRI T H [Int11ENbuf fert G & AAEM M H. BEARbufferf LRI AN A 5Lk, HEZE
DREMRIALSEEL, TR S R EECOWTT I I,

M IntArray, AIE&—ASEH6], FHEIM—LRE (RS H18-18/R ).

K358 18-18 ZiJffiHIntArray

struct IntArray {
private var buffer: IntArrayBuffer

init() {
buffer = IntArrayBuffer()
}

func describe() {
print(buffer.storage)

}

func insert(_value: Int, at index: Int) {
buffer.storage.insert(value, at: index)

}

func append(_ value: Int) {
buffer.storage.append(value)

}

func remove(at index: Int) {
buffer.storage.remove(at: index)
}
}

var integers = IntArray()
integers.append(1)
integers.append(2)
integers.append(4)
integers.describe()
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AR T — 4 IntArray95E6, Flappend () fEEE BN T IJLAMAE.
{HECOWRI LA AR E# Al integersRIA, AT BIHA—NEaEmEH a4
T CanfRHSE B 18-19F17R Do

RAILFHE18-19 Al — A IntArrayIRIA

struct IntArray {
private var buffer: IntArrayBuffer

init() {
buffer = IntArrayBuffer()
}

func describe() {
print(buffer.storage)

}

func insert(_ value: Int, at index: Int) {
buffer.storage.insert(value, at: index)

b

func append(_ value: Int) {
buffer.storage.append(value)

}

func remove(at index: Int) {
buffer.storage.remove(at: index)
}
}

var integers = IntArray()

integers.append(1)

integers.append(2)

integers.append(4)

integers.describe()

var ints = integers

ints.insert(3, at: 2)

integers.describe()

ints.describe()

AT T IntArray i sifilints, A E{Aintegers, #4&, Hlinsert(_:at:)fE
RN B 1 A3RAN XN EEUFS . e, Xtintegersflintsiifldescribe ()R E
il storage,

BEER GRS, Xfdescribe () MKIEA B /Rintegersflintsistoragefd ¥
IBHE—FE . AP ASkE? BEERATEIntArrayE SCHESHIR T o S5k iZssws Bk, *f
N2

(A E IntAr ray [l IZRVE N G & A7, MRISATFITMAYNE , XA integersHflints
1 [\ A5 TR BR A AT RS . R b — Nk T8, R4 — D iE 21k,
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KNSR B AR E T IR A F .

h T PSRN, T B R B AR T BB s S . e E e, R B
AR, integers @Il A $5 10 [/ — NI ZEA A S BB R B, N IntArray SE 44 K
copyIfNeeded () A7 ok ffai it AnfCAS T 5 18-201 7 .

R7L;EE18-20 HIntArraydsiiCOW

struct IntArray {
private var buffer: IntArrayBuffer

init() {
buffer = IntArrayBuffer()
}

func describe() {
print(buffer.storage)

}

private mutating func copyIfNeeded() {
if !isKnownUniquelyReferenced(&buffer) {
print("Making a copy of \(buffer.storage)")
buffer = IntArrayBuffer(buffer: buffer)

}

func insert(_ value: Int, at index: Int) {
buffer.storage.insert(value, at: index)

}

func append(_ value: Int) {
buffer.storage.append(value)

}

func remove(at index: Int) {
buffer.storage.remove(at: index)

}

print("“copying integers to ints")
var ints = integers
print("inserting into ints")
ints.insert(3, at: 2)

BATEIN T —8 ik copyIfNeeded () o XNk B Amutating /e R o e SAd#—14
IntArrayBuffer i Hi LB IS buffer/@ . ZEMEX — &, T2 BIFRATAE b s
init(buffer: ) WIIAM T XARIURIL T 2 N 2 BT R AF—FE B 5 B — A8 B 2B A7 5K
B, FATAM T —print () WARFTENRLAE BB G .
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AN EEE, RAETENBMEA R ZE SN EA . &1 (if !isKnownUniquely-
Referenced (&buffer) ) &fitrbuffer2® HA— 1 5IH. (ASNHTEEbufferZ&fZinout 24
TE AL L5 PREY o X BRI AT A AR SEPR b, XA RECA S B E B A e S
o)

mHbuffer A5 I H T —IK, IBAREGRFtrue, XAMEN F AT QIR L6], KK
A HA SO R EEE 22, tnHbufferG A IE—A51H, A=K Ebufferfifstorage
WEZT—AIntArray 25T . TRBHRbuffermt s T A SLH) B, X RGN Tt Ea)
HE—AHrrybuffer,

TATBEBE I T A print O WA, EEAEMEFITORER G XEITEE B SBEIKRE
Tt 2mt i G dl . HAHints. insert(3, at:2)iEH{EG A intsit, bufferA FHEiy;
il

WREEERHE, REKMEAET 4%k, integersHlintshybufferit EHA —FERIE,
ZE FcopyIfNeeded () AEFAL , b7 EAEmutating AT E . IXAEPHHE, [ ymutating
IrE Sy, Bt Z X LA B O % (RIS #1821 ).

RED;EE18-21 HIntArrayiRMCOW, LR

struct IntArray {
private var buffer: IntArrayBuffer

init() {
buffer = IntArrayBuffer()
}

func describe() {
print(buffer.storage)

}

private mutating func copyIfNeeded() {
if !isKnownUniquelyReferenced(&buffer) {
print("Making a copy of \(buffer.storage)")
buffer = IntArrayBuffer(buffer: buffer)

}

mutating func insert(_value: Int, at index: Int) {
copyIfNeeded()
buffer.storage.insert(value, at: index)

}

mutating func append( value: Int) {
copyIfNeeded()
buffer.storage.append(value)

}

mutating func remove(at index: Int) {
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copyIfNeeded()
buffer.storage.remove(at: index)

}
}

HEE, Fiflinsert( :at:). append( :)Hlremove(at:)$rpich T mutating, XL
IAE BRI . =B R AR Y WE?

BRI, TR BB — AL, SRR A . R — ARG A L B
InEi M EEE T, R IntArrayBuffer NE#iME—5 | ARG, TR EQE— S sLf], 7EXFh
%M F, copyIfNeeded ()& B#— 1 HIntArrayBuffer f 4 HiR 25 IntArray i buffer)®
PEo T, it Xk i copyIfNeeded () IR, RATHSEAES Fgitas, EN1TRES
ez iRnyJEtE . (IRRI5 153 AA Xmutating HFELITHE, )

PRI LS Z A HE T, HA Y LHITH A AR, AR R 2. B
fil—/~IntArrayBufferSiil A FEUNEITRS, ROARIATS 0] [al— e, B3k E 2
HHITHES VR A CHEdE N L. MR EFESG, ReFEHintegersFlints A FAR

Swifth 258 AR MIE T COW LRy, IR—BATEE A O SECOWERL, 28406+, — %K
T TR R R SRR ) S COW, TR B A RGR 43R A8 b R SE PRI COW . 13
WX NN T HIRCOW TAREJFHEA EDUESZ , IR VRHE S 1 &2 il AT R 233 R A
J2SA R NEiE Ky S



Swift B REE

Swiftig fit 7 —Lem gk, RELLIF R E S & 2 iy T RIS S R 7. X #or Sr 48 i)
B, X ALRERISWIFTF k&R UL A D, B (protocol) . #7J& (extension) FIFEAY

(generic) fRELAIHLAEN, wTUAH B A1 % tH RETE 50 K AE Swiftli ) By 18 ALAD,



TEFI6E T, FAT124 2] T R U5 R TR BuRE B . B f5 B &3 % (encapsulation ) AY—
FIE, AT AR TR a8 2 e — 3840 AR AR AN s e AR 70 H Y o Swifad it ) —FpiE
A ERRE ML PRST DAL AR JCAUHIE SRR B (A5 B, kgt e - 2 1) 4 2 (interface ).
R — AR PR vk

B AMEE L IRAT B AT 1 AR 2 RS . SRR S T AR, FROTHEAY
A pRgl, B B SR T, SRS R PRSI AS eRER R A% R I LD B[R] A 4
#&R (data source ), MacHIHOSw FHIi # U 1Y e LA P2 AR A0 I o0 g . X oy B 2 — MR
AR, LSER R AL IR, e B AT A R TAE R 4T R

19.1 B RBEE

Hrtplayground, fir44 NProtocols, B e B—ANpR%k, HSHUEEA M HIZEEH TR A
SRR (RISHOUREEA B ), SRIGFTEN AR 2R, WA B 19-107R . data%k
AN TR R FA R, Fn—1TBNE—5, FrlafriUidata. count,

REDEFE10-1 B EK

import Cocoa
var_str = "Hello, playground"

func printTable(_ data: [[String]l) {
for row in data {

/] RREFFE

var out = "|"

/] RE—ATHHF—RAHBEEFHE L
for item in row {
out += " \(item) |"

}

/] Rk, ITEFER]
print(out)
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}

let data = [
["Joe", "30", "6"],
["Karen", "40", "18"],
["Fred", "50", "20"],

]

printTable(data)

Pl 5 HBE T — AR 10 T FREA -

| Joe |
| Karen

30 | 6 |
| 40 | 18 |

| Fred | 50 | 20 |

B, —SVEIARE, ASIE 19-2R o S A B s Ag A, R84

TFHA—HE

KEBiEFR19-2  HINBINERE:

func printTable( data: [[String]], withColumnLabels columnLabels: String...) {

/] R eLFIRGE—T

var firstRow = "|"
for columnLabel in columnLabels {
let columnHeader = " \(columnLabel) |"
firstRow += columnHeader
}
print(firstRow)
for row in data {
/] RREFEE
var out = "|"
/] RE—ATEHE—RABAER T E L
for item in row {
out += " \(item) |"
}
// Rk, ATepdik)
print(out)
}
}
let data = [

["Joe", "30", "6"],

["Ka

ren", "40", "18"],

["Fred", "5Q" , u20u]’

]

printTable(data, withColumnLabels: "Employee Name", "Age", "Years of Experience")
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PR XA 56— 17 B BLZ RS 54

| Employee Name | Age | Years of Experience
| Joe | 30 | 6 |

| Karen | 40 | 18 |

| Fred | 50 | 20 |

SIS REAS AR, BT FARRMER o 0B FIFRERE , RI5 T R e 2
KAl AR ARl , a5 19-3 57

KAGELE19-3  Xf55441

func printTable( data: [[String]], withColumnLabels columnLabels: String...) {
// Gl LTkt F—47
var firstRow = "|"

/! eFxRE—FGEE
var columnWidths = [Int]()

for columnLabel in columnLabels {
let columnHeader = " \(columnLabel) |"
firstRow += columnHeader
columnWidths.append(columnLabel.characters.count)
}

print(firstRow)

for row in data {
/] EVEZFHE
var out = "|"

/] XTI AP T L
for i . ‘

for (j, item) in row.enumerated() {
let paddingNeeded = columnWidths[j] - item.characters.count
let padding = repeatElement(" ", count:
paddingNeeded) . joined (separator: "")
out += " \(padding)\(item) |"
}

/] R, ATk
print(out)

}

FEF IS —A T, BRIk i S B D S Bl columnWidths B rp . $645, TRICAEEE
TP 3 AT, THRBIEI Sk £ /0, /7 ApaddingNeeded., X filpaddingNeeded
MR E TR, ik ZH repeatElement (_:count:) BR%L, XA RESAIE—H=
¥, FIHHIASZ2EER joined (separator: ) JT LIRSS PHE R — A7 H

BRI, IEA — ML I 2= T
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| Employee Name | Age | Years of Experience |
| Joe | 30 | 6 |
| Karen | 40 | 18 |
| Fred | 50 | 20 |

Aid, printTable(_:withColumnLabels:) st/ DA —KIAIE: fRAEH]! 7H2A 5
I B PR AL PR RS, 015 TS R bR 2 A RS B W e 3 B0 —

XFPME DA ZAFIZE R R . L HprintTable(_:withColumnLabels: ) Hy#R/H A%
AR 5+ % ('model object ), ‘BT NIRRT B EHE AL, afRASTE BRL19-4FT7R .

KEBFL19-4 IR R

struct Person {
let name: String
let age: Int
let yearsOfExperience: Int

}

struct Department {
let name: String
var people = [Person]()

init(name: String) {
self.name = name

}

mutating func add(_ person: Person) {
people.append(person)
}
}

var department = Department(name: "Engineering")
department.add(Person(name: "Joe", age: 30, yearsOfExperience: 6))
department.add(Person(name: "Karen", age: 40, yearsOfExperience: 18))
department.add(Person(name: "Fred", age: 50, yearsOfExperience: 20))

FIAEA T Department, #R4HHprintTable( :withColumnLabels:)TEH A AAITEN
Al DL ok R B, il H 42 %7 — > Department i AR MAERW NS, A, BMAAER
printTable( :withColumnLabels:)n] LLHARFTEMEAr] 2Ag 20 5ds , QN aeff B8 X ARtk st
W7o T EA AR ERSCRT LIS B R B X AT
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19.2 1Y

3L ( protocol ) AELLARAE AT TE B 2 A4 11 o T 2 P 28RBS Bk R 456~( conform )
XA

E XYL, fEEprintTable( :withColumnLabels:) s, aifti i 19-557
TRo XA PRECTT EHEAR I LT LA, B RPRE R4, BRI R R BRI R4 X T
Swift Zi 1% #% o€ Ui, 8 X A B i 7E playground H % BE A4S b 5 #R G B R . A O iAE
printTable( :withColumnLabels: )R il GEfmaHE, A BRECE I EZ ML,

KAiER19-5 & XML

protocol TabularDataSource {
var numberOfRows: Int { get }
var numberOfColumns: Int { get }

func label(forColumn column: Int) -> String

func itemFor(row: Int, column: Int) -> String

}

func printTable( data: [[String]], withColumnLabels columnLabels: String...) {

}

PR ATE B R ORAR AR, IRE SRS SR ITEIEARIG , AN ArA AR YRR R e X
TR A W T . TabularDataSource il i, £ G i 4> B IS0 28 78 #0020 A7 5 A J M
numberOfRows flinumber0fColumns, { get MAEF/RXEJEIEA 1, WREETTEW RS,
MSELEEH{ get set }o HEE, fEHAEMRICHH{ get MEARREHEBRAF G UL 2RI AT
EEREMTRE, HEFRRXMMLFFELLX AN BT, &5, TabularDataSourcefgEf &
PrL 2R Label (forColumn: ) FilitemFor (row: column: ) XX P J5 8, 24N Fif
il

I SE TR i — 2l B D W JE PR T ik o BRZSEMUIT SN MY, 8P mT LIS BB 2 1)
BRI, RE M A TR Bl A R

il:Departmentfi&TabularDataSourceiil, JoMF= I EAFE XA TMSUTEE, IS %
19-6/U1718 .

REL;EHE19-6 7~ HDepartmentfF{&TabularDataSource

struct Department: TabularDataSource {

AU E L BT S E AN : ProtocolName, ( BRESRA SA4 AL, AT R
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el —E B ACZE )

B 7E playground 5 45 1% . S IR B A F N . AT B T Department £ &
TabularDataSource, {H/ZDepartmenti% £ TabularDataSourceris i@t friE, e
SR b, A TE R 19-7 R

RILFE19-7  IINPTTS A JE A

struct Department: TabularDataSource {
let name: String
var people = [Person]()

init(name: String) {
self.name = name

}

mutating func add(_ person: Person) {
people.append(person)

}

var numberOfRows: Int {
return people.count

var numberOfColumns: Int {
return 3

}

func label(forColumn column: Int) -> String {
switch column {
case 0: return "Employee Name"
case 1: return "Age"
case 2: return "Years of Experience"
default: fatalError("Invalid column!")
}

}

func itemFor(row: Int, column: Int) -> String {
let person = people[row]
switch column {
case 0: return person.name
case 1: return String(person.age)
case 2: return String(person.yearsOfExperience)
default: fatalError("Invalid column!'")

}

Departmentft %M AFA —17, Frlinumber0fRows @2 iR BRI T AEL, A=
A E /R ENE, Frlinumer0ofColumnsik [F]3, A THIARSE & A4 . label(forColumn:)Fi
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itemFor(row:column:) LA & . Hlswitchif AR WA ki) —A4~. (Rt 4af
default/rs2? WHERAHHE MIE IR LB B HSE, )

Fi7EDepartment£F 4 1 TabularDataSourcel/}is, playgroundH AUE =L T o A,
HIEF M — FprintTable( :withColumnLabels:), il'EREFEZI Al A TabularDataSource,
DR R BRAE V5 I XA s O department . PR REE XAFE LML A2 AL 12
HERJEMER T, B CARErERIE R . A . PREESECRR BHEAR W] LAFE RS 2

RESR XA P P T AN IH S 80— A 09 8 (46 Br A 50 s 2 f g i = ), B sttt
printTable( :withColumnLabels: )22 HTabularDataSource i, Wi
H19-8f1/K

KA3;5819-8 ilprintTable( :)#3ZTabularDataSource

func printTable(: dataSource: TabularDataSource) {
// Al e F k) F—47
var firstRow = "|"

/] eEFRHE—INGEE
var columnWidths = [Int]()

for—columnlabel—in—columnlabels—{
for i in 0 ..< dataSource.numberOfColumns {
let columnLabel = dataSource.label(forColumn: i)
let columnHeader = " \(columnLabel) |"
firstRow += columnHeader
columnWidths.append(columnLabel.characters.count)
}

print(firstRow)
forrow—in—data—{
for i in 0 ..< dataSource.numberOfRows {

/] RREZFHE
var out = "|"

/] X —ATHE—RABEEFHE B
¢ G )i ] nw:
for j in 0 ..< dataSource.numberOfColumns {
let item = dataSource.itemFor (row:i, column:j)

let paddingNeeded = columnWidths[j] - item.characters.count
let padding = repeatElement(" ", count:
paddingNeeded) .joined(separator: "")

out += " \(padding)\(item) |"
}

/] TRk, ATERH k|
print(out)
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PL7EDepartment #F 4 1 TabularDataSource, ifii HprintTable( :)# ol T fiEWs 5%
TabularDataSource, B, FJTLUTERERI MERE T o WhnXtprintTable( ) MIEA, WAL
H19-9F/R

KA3;5819-9 FIEDepartment

var department = Department(name: "Engineering")
department.addPerson(Person(name: "Joe", age: 30, yearsOfExperience: 6))
department.addPerson(Person(name: "Karen", age: 40, yearsOfExperience: 18))

department.addPerson(Person(name: "Fred", age: 50, yearsOfExperience: 20)) m

printTable(department)

A AR X g AT R BE S i depa rtment 4544 -

| Employee Name | Age | Years of Experience |

| Joe | 30 | 6 |
| Karen | 40 | 18 |
| Fred | 50 | 20 |

19.3 &Y

WHTETIR , 455 UM TE IR AR BR AR 1 53 A A BHAC R 58 4 — o OB R T4 R JLAN IR,

(1) MREESE A 0] LISF A P2

(2) — MBIV LIS & 2 Mg 7

(3) — AT ITEA AR [l I 455 sl i 2

P AT B RRVER AT LIFF A . WA FRATTLE— 425194k (Department ) f#6 T — M. X
ZEMAATT IFF A DML 7 AMZEAF A UM BT RS IR 8 e —Ff . R R IR —ANH 5 f
s . (ERETAE 28—, FRATRS G &uF8, )

— AR LIS E 2 M. CustomStringConvertiblel&SwiftE X A— ML, 42K
R BB [ OB SR A e 48 A A R B AT LASE IR AN DS i Wprint () A A R 42
TEHIWT AN n] b /s 224 T ER PR A AT T2 B 45 & CustomStringConvertible, CustomString-
Convertible H A —A~HiK . RAILAIA — 1R [ String i) 7] 132 )& M description, &K
Departmentib'&4F{ TabularDataSourcefliCustomStringConvertible, FIE SRR IFHML, U
FRASE HL19-10171

R73;EHE19-10 £F4CustomStringConvertible

struct Department: TabularDataSource, CustomStringConvertible {
let name: String
var people = [Person]()

var description: String {
return "Department (\(name))"
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-
X tdescriptionsE B HEEit B @ e . BUEFTERERI I MBSt n LB RIEMAF T, I
A BA19- 11771 o

REDFE19-11  ATEIER T4 T

printTable(department)
print(department)

e, UL E UL, WARSREA A, ARG M AR
class ClassName: ProtocolOne, ProtocolTwo {

/7 ...
}

WREAAE, IBLICRMZATAERT, TIPS (5 20,
class ClassName: SuperClass, ProtocolOne, ProtocolTwo {

/7 ...
}

19.4  thil4t

Swift L F: i 48 & ( protocol inheritance ). 47K 53 — MM EMSCESR AR A 1 R T AR
By K LTk A S A JE P E RN i o X BRZE AR AR TR] . ZRAGUE AR LIRSS P2 A
BRIRAR , MR FUBHEAC UM TR I 21 P _E o 285, f& 2 TabularDataSource,
iFE 4k CustomStringConvertibleiX, S IEBA19-127R

7558 19-12 il TabularDataSourceZk/&CustomStringConvertible

protocol TabularDataSource: CustomStringConvertible {
var numberOfRows: Int { get }
var numberOfColumns: Int { get }

func label(forColumn column: Int) -> String

func itemFor(row: Int, column: Int) -> String

}

HWAE, A4 TabularDataSourcef 288 20454 CustomStringConvertible, X
M AR Ik TabularDataSource T A J@ M /i, #MiliCustomStringConvertiblefit
Hiydescription/®@ . FIMX—ifEprintTable(_:) HITENFR k. BAEAT ZACHSIE H119-11
whneprint OPH T, FrLAEEMBR, WS #19-1307R,
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KEBFES19-13  fTEIR L

func printTable(dataSource: TabularDataSource) {
print(“Table: \(dataSource.description)")

}

printTable(department)
print(department)

BAE, KX AATENME BALE T XM R flid -

Table: Department (Engineering)
| Employee Name | Age | Years of Experience |

| Joe | 30 | 6 |
| Karen | 40 | 18 |
| Fred | 50 | 20 |

PMSGA AT DhatR 24 HA L, LRSI AT DIAF & 2 M —FE . bR Z UL IR R
WERERS 2——HIZ 570 B 2 R R PR, IR IR
protocol MyProtocol: MyOtherProtocol, CustomStringConvertible {

// MyProtocol#y% £
}

19.5 WHiRE

DM AR — R K T, BELLFRATSE T A A — 5k — 2 DIMSGE A T8 N SR A 7 {5 b 7
HYML . Ak, PN ERR T BE S L RTE QI AR A R PR . L b, XIESZIE
TabularDataSourceZf/&CustomStringConvertibless = fnlii, R AFRA 1A EERENS T ENEL
IR IHGAE . CustomStringConvertible 5RAGEHR IR T NAEIR R . M ZHER X AFTED
Bl sz, WA R 19- 140K

R75;5819-14 TabularDataSource N i%&CustomStringConvertible
protocol TabularDataSource:+—CustomStringConvertible {

}

WAE, WARIRA TR UG # SprintTable () IWEWE Y description, Siifdsdifir
SRTFIRHL T o AT U284 (protocol composition ) fRDEIX AR, ANy 2 FHEE 745 £
AT TR KI5 Yk TabularDataSource, WAL EL19-15F /R

R7L;EE19-15 ikprintTableIS 54 CustomStringConvertible

func printTable(dataSource: TabularDataSource & CustomStringConvertible) {
print("Table: \(dataSource.description)")
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PR & PTEE RGP &P R EAT S e g i . FRATHEZ D UMELE T SRR o
PR A AT LS 2 T AR B ], REE S0 . BEREES (<) R, B+
FHdataSourcelr]F£F4 TabularDataSourcefiCustomStringConvertible,

ey —FmTEerE . AT LUETEE—A A4k 7K TabularDataSourcefliCustomSt ringConvertible
BRI, BUIRIXAE

protocol PrintableTabularDataSource: TabularDataSource, CustomStringConvertible {

}

SR E AT RE L X A PRI T AE printTable( ) B Z KA T, PrintableTabular-
DataSourcefiTabularDataSource & CustomStringConvertible#BE R{TE EATHIZEAISZIN
TabularDataSourcefiCustomStringConvertible T 5 i ira @M T ., IBAWEA T4
X 51?7

Xl &PrintableTabularDataSource & — MM AR AL LM AlX N 2RAL, DBk
Department, AHE45 4 PrintableTabularDataSource— Bl E&/4E T HIA TR,
Y —J51fi, protocol<TabularDataSource, CustomStringConvertible>/ARZxEIEEHZEM,
BHEFRRprintTable(_:) WSERIFNAF A XA PML, HIL, ANFE R LBEHDepartment,
BIA B D454 T TabularDataSourceliCustomSt ringConvertible, Fliti454 TabularDataSource
& CustomStringConvertible,

19.6 mutating 753%

BHZ—TF, SHI4FEFEE 1STAH TEIEA (IR ) AR self, BRIEXA
JrikgEtrid Mmutating, PR A BRI JEnonmutating . 7655 143 A Lightbulb 2% 1, toggle ()
Fihmutating,

enum Lightbulb {
case on
case off

mutating func toggle() {
switch self {

case .on:
self = .off
case .off:
self = .on
}

}
B BAEFA A E SC— M, R — sl LI

protocol Toggleable {
func toggle()
}
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FHLightbulbfF A Toggleable s it iduiPRat i . AR TH S HA MR T34 n) .
error: type 'Lightbulb' does not conform to protocol 'Toggleable'

note: candidate is marked 'mutating' but protocol does not allow it
mutating func toggle() {

HEf#F5 i LightbulbH i toggle () Jr ik #ibric Amutating, {HJEToggleabletp SR ))&
nonmutating %) PR, 7EFME L toggle () Fric Imutating 1] LUE A 34 1] 51 «

protocol Toggleable {
mutating func toggle()
}

— A5 ToggleableMU BT EbRIC toggle () J ik mutating, 21K J5 1 A& 1T AR
AEselfiEbE, HREMISRT 2R,

19.7 BIR¥EELRS]

printTable( :)RECAbug: WA BIEIILIESIRIFRER, Eutamit. &L oe
AAFIE U1 000 I o B bug. (TRIFRAVIBIZIE TR pREC ATt . BOERIIB ST IE LERAK BT
A BT FIZTS SR IERX 5 . )

19.8 BEEHEKLS]

B MBookCollection, i HA 4 TabularDataSource, XfHHiHprintTable( :)
NOZ R R TRFERNE, SEH4 . MEF S 15 . CBRAR IR 150945 4 FIAE % 2 FHBAR
B, BNRLAEE R E— k)




PR B AR A5 22 1 I B I — 2 P AR BRI G 7 KRBT, 13X S ] U AN IE
T R R A B ) o AR BRI & b A fE el . W NI BB ERAr T, WA
SRR, FIRE AR R WERENE, AP B SEER (M ESHR ), AR
PRR SwiftPE HE AR AL B R A0 T

20.1 $#EiR9FE

A RE R A RS TRAT M RIS Tk B a9 4532 (recoverable error ) FI R T 4k A 649 4% i%
( nonrecoverable error ),

TP e 8 B R TRA T A5 U T X A T A R A =54 o WTR AR BB R AT T LA L
il

Q KT AR SO

Q RE AR B IR SS #8 AR 5

O R E R A R A o

SwiftoA A BT S AR DR A T R TR RT BEC &8 2T B Swift7E S I (9 5 ] 22 4
W7, AR RERAN R ) — 3, 7RV —A AT e LA AT & 5 R T 3G I ) R, Swiftiy 2L
PRATE FHAL B AT et

AR AR U — 2SRRIk 1 bug o BT T L 288 23— 1 Skl B THEC A n i LRy W] 25 5471
WA — TR B B L AT IR e R . X AN PR AR P 2 il 2 A BIE (trap ).

SEATEER], MRRIT AR FEBERT S5 IR T . FEPERERAE RERIR)E A, ARSI
WP AT MR TR M XcodeiztT, SHFFEMIAAS T IF S URRIP R S 7o Ak, X Tisfr
PP, FEBES IR i — 2P RR .

SwifAf A BXFIX ISR A A e A% S, XA AR, R iy Je st
2HRAER [, 20T, B ESRIT N 2SS0, Mk I ] 25 SE ), FRATHIEEAS B —AME, 1M
HAb A ARAS AR T AR AME. QR Al 25 S8l Znil, ARSEBCA(E. SwiftREMAnE—& 21
FAEPRAF IR . AR AREGLSTT, BT RE S AE VI NN EAE (AR i3T5t EREREAIS O, 2
¥ R SR Ea T = AR I R . (X FP SR SAE L R E S R B, Hanc, )
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ARFCHEE—NRR R P IS . Tt e, FATe S — e, HPRITREAR R
Brrgaka, 260007, REMMA TR 10 + 3 + 5", ISR IE18, BEEFTHTEA,
Fefrr2 R Swiftrf P AL BE AT 52 55 DRI nl PR A2 B R 1Y) 1t

20.2 FHMANZFERBMIRES

TR E A — 0277 3% 247 (lexing ). TR RALH AT — 4455 (token )
P SRR B SCNARTY, HIBEE IS (SR PR S ). Rk Hr A
RWHERR N P47, PUNIRA TR AEEM S it R BT R SR (I A e ) B &
SUFFS P51

Hriplayground, 4 NErrorHandling. & L— M PIABE BIKCE, 73 B0 REPIRIATS, 40
AR 520- 1771

RAG;FEHE20-1 A TokenZsHl

import Cocoa
rar_str = "Hello, playground"

enum Token {
case number(Int)
case plus

}
HE, THAWEI . ZOPmATRE, 2D — DA TR 8 D717
W EILTEY AT E AT E . G Lexerds, HEMANEME, WIS 20207,

RELEHE20-2  filliLexer

import Cocoa

enum Token {
case number(Int)
case plus

}

class Lexer {
let input: String.CharacterView
var position: String.CharacterView.Index

init(input: String) {
self.input = input.characters
self.position = self.input.startIndex
}
}

e R BN EA — T charactersB Y, B J&CharacterfY4E4 . characters
J& P ny 25 A 2 String.CharacterView, 4%}~ String.CharacterView#E8 5 startIndex #l
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endIndex/@ M, TTLIHIRE D FAF. input/BHERIGRIE A AT I characters@fk, 8
position)EPERIUA L A FEAFILIE AL A o
K N FAF R AT R — D TR ) R . S 2D R R 2 R R FE I 20- 17

PR
[Token]
\/
BET— T
PR — B EREH
e A
A\
ﬁgzggm B TRA
A\

. numbe rf4EE(
runeyiehs

E20-1 AL TR

RS AR R Token i, B AE S —NF0F. WAREHT (digit, RI—14
0~9F%5 ), ARSRARLLAHI A AT, RIS T A BT IR B — A8, AR S 5 LR
i—A~ . number, WRFFFE+, #ETokenF A HiIRIM—1A~ . plus. WIRFRRSH, ZHE.
Db =Ml A, BREAEM AT R T — A, EE LR . e AT
PRI R, JCIe AR R 2 FR =R LA TAT, #RA B E] T — N B A TR
MEEE AT B AR RER, WS BOREs R T,

FLPXNETE, LexerTd BN EEAEAE . WA PESR F—NFRF, DU Y RTALE AT
H—NFHF . BE F— TR ETR Z R KRR O 288 AL, Hitike
R RT, ARAS Y BR20-3 R .

RED;FEH20-3 LFipeek()
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class Lexer {
let input: String.CharacterView
var position: String.CharacterView.Index

init(input: String) {
self.input = input.characters
self.position = self.input.startIndex

}

func peek() -> Character? {
guard position < input.endindex else {
return nil

}

return input[position]

}

Fguardifim)afft AT 2A5 A BIZS, WRRNE THHR Mnil, WRIEAHA, ik [ 24
CIENAR O

MAE AR AT AR YR FERA T, BT A8 T — /0 k. ariEAR 5,
positiontEfii AFAFEEMI RG], BEAFARFEARFE MY AN HRS R H RS . Ainput
fiJindex (after:) JrikfdElposition YAEM T —MRTFHK S position, LIS H.20-4)7
No

RAL;EH20-4 SZHladvance()

class Lexer {

func peek() -> Character? {
guard position < input.endindex else {
return nil

}

return input[position]

}

func advance() {
position = input.index(after: position)
}
}

TEREEZ R, X A ML ARG A AR AT A AR . 7E 23 Lexe rit B4R 2 it 25
H1%peek () Ffladvance (). peek ()] LAZEALAaf A, {2 2advance () A 7ELE Rk A
ZOERIBN T A e . Yadvance () II—N#7 & (assertion ) SRAG A XA IFAL, QfCAS LA
20-5F17R o

RED;EH20-5 Zyadvance () TRIKT=

class Lexer {
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func advance() {
assert(position < input.endIndex, "Cannot advance past endIndex!")
position = input.index(after: position)
}
}

assert(_: :)AEf2M? EWE—- NSO EREMSFM . WRZMTE Mtrue, fHAH
AR Ak, WRZMAITE S false, BIFafik G, SEATKEE, BR%E 25
HERTHEE .

Xtassert(_: @) BE M RA AR RGBS @i A4 2 4E 30 fEplayground 15 A ol &
MXcoderiz 17T T RERTERIAE FHIEIAR R . 2R TR App StorellMi N, Xcodefii
KA . FERAMBAM R — DA SR, XS — R G 24 A0 40 IF W B i A
assert(_: :)WHH.

MR AR B AR PR BB S, St precondition( : ) UE. BEHISE . SURHEH
assert(_: :)—Hf, [HREARSTELLATE A ERT PR

Fft A% fassert(_:_:) A REquardsg & HABF IRAFHLHIWE? assert(_:_:) M HAE
Fiprecondition(_:_: ) EHIRAMIRA IR 455 H0 T B . 78S IR o Bk e, 0471
SR T A TS RIS A s & 5| o ATARLZ A AT 2 1 inputYendIndex. A XA~
Wi 5 T LAFR B AT RE S | A X HKbugifii = A AR R, BT S & S B0 XA S5 BT
W, FEEhFRATE LA R WRAHWTS, BATES P EM AR P A BRI, LA,
BRIR M Z5TRE S BT s A I 5 eI MR RS AR AN G 3L

HtELexer i T HRATFFELAIRCE, SEAT LAF AR SEERITE AT 380k 1 o iR oM (% i & Token
B, ARRRTE TR AT BRI, T FR—AeREE A T Re A R, AEE S SR BIEE
Jadshnthrows Jeit 5, WHURADIE BA20-6F 5 . ( Lex () BYIX LA 52500 HICdm 1%, At
FAVERPE 7 E )

REDFE20-6 UM IR Lex () J7Hk

class Lexer {

func advance() {
assert(position < input.endIndex, "Cannot advance past endIndex!")
position = input.index(after: position)

}

func lex() throws -> [Token] {
var tokens = [Token]()

while let nextCharacter = peek() {
switch nextCharacter {
case "0" ... "9":
/] FiEREK, EEERBENHHKES



202 AHRNFAFEHOESA 227

case "+":
tokens.append(.plus)
advance()

case " "
// Wik, B
advance()

default:
/] BPEH—FREGHFE
}
}

return tokens

}
}

PAEC A T IE T AL KR 7. B e NBIE—1 %4 tokens TH iR, FRIRAE AT
HRE B Token, Fiwhile letZ&Z{HEA—EHEIRMARKRE . X TRENFRF, #HaSEALA
S Z — AT AT T FER S (8. plusPizEtokens, FFATHEEIT —545F)
MZHE (ZWIFFATHER N — 55 ) L.

A TAE O EESE I, Sehdefaultsr 3P R . AR SZUBlE, B4 F AN FERHE U Z S
XEREREWE (throw ) — T 451R . 7ESwiftd, Fthrowsef 7ok A% (FH ) 45EAREA
o

AT AT AWe? AT AT Errorb SRR L] . K, EEHh AR R AR
SCARZE, AEARAF A X L

A Error RS IMZE R M AT 4 24 F W7 — D& LexerError, FRATHT LIEEZ
LexerErrorff#F, (HXHAUCH Tan A ik i iRt o | A T —Figids, JEARsE, — Al
SR SR N A LexerErrorfELexe rASMAFH Hlo MMZEE 163 1 N 2E, FRATTAT LA A 287
AT LR A B Lexer  ErrorMiZ X FEREIRZS 2 B R BRI A B R AL B BR Lexe r ELFEAHICHY

fELexer NP Bl — 428, FIRITRIAE A res iR, R 520-79 7R

KAD;FE820-7 FHLexer.Error

class Lexer {
enum Error {
case invalidCharacter(Character)

}

let input: String.CharacterView
var position: String.CharacterView.Index

}
Lexer.Errorfg BATEErrortMl s EAEZARTS ML S0, A 2 BT 2R A 1R
CUACHS 3 #A20-8 T 7 )
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RAZFE20-8 =ifikLexer.ErrorfF&Error

class Lexer {
enum Error: Error {
case invalidCharacter(Character)

}

let input: String.CharacterView
var position: String.CharacterView.Index

}
S RS (AnEI20-2507R ) AT BEAN AT BRAR

10 class Lexer {

L+ i enum Error: Error { © Circular enum raw types Error
12 case invalidCharacter(Character)
13 }

K20-2 2=iRikLexer.Errorf&Errorss kA4 iR

X B B Y A R S circular enum ZiiFEAY 2 T LUEMILR , 2R EUCHIRATAE R E A
ErrorZSilse SCHA S o IRanfar A Ge 5 IR st 2 3R TR Switthn v e o BIE rro rifpisl e ?

HRC+HANE, Swiftde A Wi 2sbl, M2 ibura iR R AR AL T B T T e A
Har 425 0], — AT 20 YR TEM R GG . e, Q22 S0SKH , AN H
i F— i,

B Lexer. Error&/DEU LR ZEF BRI EIE 2 — o ME R SwifthnifE 2 i —&R 73, JEAUHN
PR T Swifthiderh, AT LI 44 Swift. Errordeds & i I SwifthiHe A ErrorZS 8, i |
X RMBEE ] Lexer . ErrorfnliE, iU #.20-90 7% .

RAE7FH20-9 ikLexer.ErrorfF&Error

class Lexer {
enum Error: Swift.Error {
case invalidCharacter(Character)

}
N
FifE Commandf I i i Swift . Error b SURA B T AESWIthREE HH A9 E Lo RS E X &
— A WHUR, EATREARMEES TS REWMIL AR, AR 28AER T IfF S Error,
A IEAE S R 1k B H WError, (sfdiXcode T HA=H1 /Y f5 IR i 3k [0 #| playground., )
BAEA T oL 2R, SERETE Lex () ik i ildefaul t 3 SORH L Erro rBezs 1 5245
T, ARSI $20-10877R .
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REDEEHE20-10  Hif e 4EHR

class Lexer {

func lex() throws -> [Token] {
var tokens = [Token]()

while let nextCharacter = peek() {
switch nextCharacter {
case "O" ... "9":
/] TR, FRERAR RS

case "+":
tokens.append(.plus)
advance()

// AT, BekEik
advance()

case

default:
AR BBk R

throw Lexer.Error.invalidCharacter(nextCharacter)
}
return tokens

}
HRreturn—#f, throwZilpRi¥ D & kisdT, JEEEHBEHE .

B, BT AR M A AP R BT i getNumber (), B2 lex () IEIRY

peek () flladvance () —PMEF— M LT G

BEE W Hilex(), WINXfgetNumber () AU, JEEBHERGSHA H, 03 BA20-11

7R o

KE3;EE20-11 L Lexer.getNumber()

class Lexer {

func getNumber() -> Int {
var value = 0

while let nextCharacter = peek() {
switch nextCharacter {
case "0" ... "9":
/] BREF, mELERL
let digitValue = Int(String(nextCharacter))!
value = 10*value + digitValue
advance()
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default:

// EEF, @EEREE RSN
return value

}

return value

}

func lex() throws -> [Token] {
var tokens = [Token]()

while let nextCharacter = peek() {
switch nextCharacter {
case "0" ... "9":
T RI Be B B R i
let value = getNumber()
tokens.append(.number (value))

case "+
tokens.append(.plus)
advance()

// R, Bekwik
advance()

case

default:
throw Lexer.Error.invalidCharacter(nextCharacter)
}
}

return tokens

}

FNTXH, A RGRRRNZETEA T .

getNumber () &G A B A 45, BFEME] —NEHRME L. B8, XBE
Int(String(nextCharacter)) ! HEI T Z i 2R H D ie—R bl B il 25 504 . AN
it XRMESL T R4 X4, AT A% nextCharacterfs — T, B R —E
S, AATRER EInil, HZigetNumber ()RR FAT (BEMIALGTHR ), EtaE kIR
EEYINESEE

Lexer5efl T o MAEIZKIMIA—T T o B—8eREL, e — M ATR I Tk
Br, IFF— Lol AR XA sREL, AR 520- 127K o (XA eREGA AN BB IE # TAF—AF
i A A Y B AR AR R A2 )

REGFEB20-12 B TIAE MR

func evaluate(_ input: String) {
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print("Evaluating: \(input)")

let lexer = Lexer(input: input)

let tokens = lexer.lex()

print("Lexer output: \(tokens)")
}

evaluate("10 + 3 + 5")
evaluate("1l + 2 + abcdefg")

evaluate(_:)#Z—PHRATAH, QlEE—"1Lexer, JFUHI AN A Token; {HEImIERT
A X B, R lex O IB—1T0451%15 5 . Call can throw, but it is not marked
with 'try' and the error is not handled. ZWiFgeErEfIRIK, B lex () Fikgibric N

throws, FTPAEFlex () —E B e i ab FE R
20.3 HHIKEBIR

Swiftfdi F— MR A T34 B W AP 254 e AL #4815 . do/catch, TEdotf =/ — 1A try
B, WATHE SR, B, Btevaluate( @), FIXMEEHIRALFIER A lex () M4ERE, 0
fRADE BA20-13 0771 o

R85 820-13 evaluate( :) FAYEEIRALFE

func evaluate(_ input: String) {
print("Evaluating: \(input)")
let lexer = Lexer(input: input)

do {
let tokens = try lexer.lex()
print("Lexer output: \(tokens)")
} catch {
print("An error occurred: \(error)")
}
}

D) A E AR AT A B R doB| A THPERSE, BRifihmaIR1G . fEdoMIfERERM,
Al DGR ABREEARAS, L aniE fprint () o BRICZAb, 80T LR A8 th rowshRic i BREL S 7
B XAER P AR t ry B AR IE

TEdotE /M i Je 2 E — > catchifi iy, ndkdoif At AL B — > try I A5 R
catchifiHut &ia17, I H a3 AR e 2 ferror L

PRAE N ZAEAE IR X B Flevaluate () isfTa it T,

Evaluating: 10 + 3 + 5

Lexer output: [Token.number(10), Token.plus,
Token.number(3), Token.plus, Token.number(5)]

Evaluating: 1 + 2 + abcdefg

An error occurred: Lexer.Error.invalidCharacter("a")
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T HEA catchif A H A 18 2 W 28451R, IrASi A WError, B LIFEIT—/~catch
WA YGRS TR . TEAG T, TATAEE AL i &l Lexer .Error.invalidCharacter
R, FTLUI—~catchifiidamizhe, afCasiE B20-1415

R13;5820-14 #HfijkinvalidCharacterfsi®

func evaluate(_ input: String) {
print("Evaluating: \(input)")
let lexer = Lexer(input: input)

do {
let tokens = try lexer.lex()
print("Lexer output: \(tokens)")
} catch Lexer.Error.invalidCharacter(let character) {
print("Input contained an invalid character: \(character)")
} catch {

print("An error occurred: \(error)")
}
}
Wi catchiB a1 54k Lexer . Error.invalidCharacter&iRi . catchigjisz
FARCUCHE, iR switchifiig—AE, R nT DIETCACTF AT 40 2% & It HAE catchifiaj e rpfifi
Mo BENIZRER B REE T .

Evaluating: 10 + 3 + 5

Lexer output: [Token.number(10), Token.plus,
Token.number(3), Token.plus, Token.number(5)]

Evaluating: 1 + 2 + abcdefg

Input contained an invalid character: a

ISE, G IR T BeSE i T VA R — B BeZ 1, k& 38U R evaluate (1)
W, RS F20-1501 7R .

KABiER20-15  MERIAH A

evaluate("10 + 3 + 5")
evaluate ("1 2 + abedefg")

20.4 fRITFFSEE

RESRSE R T Ik A, BT LIRS AN A5 R AL AT S5 15 B 455 A& . number
WM. plus, F—BE s, ENERREITEMIRE L RTS8 . 28]
¥, GftrastE AL .number(5), .plus, .number(3)1WiZ2EI4 %8, MHTIX M5 P51
S LRl o b B SR TR 2 BRI, AR S R P AR FE L KU Y

Q F— MDA

Q fENTE— UGS, BAMBIIRCAREM AL S, BEAT -5 U00E . plus;
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Q fENTE. plusla, F—FF5UA0EE.

TRNT A R IRIAE M AR 22 AL, Rid i B k. AT AN 5 ZEIX S peek () Jy ik Al
advance () ¥, W& LIA I HgetNextToken () 5k, X EEAIREI R —4Token, U
FrA A A S TR MInit,

B4 getNextToken () FrkfIParserZs, WfCHLTY #20-16F75 .

RED;EHE20-16 SR Parser

class Lexer {
}

class Parser {
let tokens: [Token]
var position = 0

init(tokens: [Token]) {
self.tokens = tokens

}

func getNextToken() -> Token? {
guard position < tokens.count else {
return nil

}

let token = tokens[position]
position += 1

return token

}

func evaluate(_ input: String) {

}

Parser IS EdHwIia1k, JFiiposition/&0, getNextToken () J5 ¥ fguard Kf A /&
AR TS A, BLREF—4, Jflposition®sh# Bk FI AT 5.

FERTAR I A A AR 2 T M UREC . SCIRR TR R AR R SR — MR
Ik WERT — A5 UAUREL, IS AR . e T C &2k T 545
IR, WsEEART . WATEE N —IMMF9 2. plusiiA R 20007, A ANTTRES S
FrimX FERVR A AT " 10 + + 5",

FE L — M FFRErrorf SRS TR X IR TE , AnfASTE 5120-17 7R

RAEG;FEE20-17  &E Xl HERIParserifin

class Parser {
enum Error: Swift.Error {
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case unexpectedEndOfInput
case invalidToken(Token)

}

let tokens: [Token]
var position = 0

}

WESR BAAE REFAMEAR B A Hh T BEB B SE R 1, ARl ASSIN— 5 35 R AR —
A~ numbe rfF S HUMEL; WUERTCESIBAYIR AL AT DR, AnACASH FR.20-18 7K

R7D;5520-18 PParser.getNumber ()

class Parser {

func getNextToken() -> Token? {
guard position < tokens.count else {
return nil

}

let token = tokens[position]
position += 1
return token

}

func getNumber() throws -> Int {
guard let token = getNextToken() else {
throw Parser.Error.unexpectedEndOfInput

}

switch token {
case .number(let value):
return value
case .plus:
throw Parser.Error.invalidToken(token)

}

getNumber () JIEMZH fEthrows -> Int, FFLAXGE—PIEHE AT 20k Ml AUH 2L nT
RES O B IR A PR Hlguardif Al a2 2/ A — M55 . & Equardiielseifi )il
tr, AT throwft & return, B hguard HZiRelsetfi el AT IE AT IR I . 78
AR )5, Fswitchifi AUt (CASRAT 52 . number ) Bt invalidTokenfi iz (4N
HiE . plus ).

A T getNumber (), SEEUMEMTRIA RO AR T SUHERI B T o U finparse () A e MUX MESF,
AR #20- 19775
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RAZFE20-19 LFParser.parse()

class Parser {

func parse() throws -> Int {
/] F—ABZERE
var value = try getNumber()

while let token = getNextToken() {
switch token {

/] B EBH MG REEN

case .plus:
// mEE LM AR—AK
let nextNumber = try getNumber()
value += nextNumber

/] BE BERBRTEEN
case .number:
throw Parser.Error.invalidToken(token)
}
}

return value
}

}

parse () BYSCHLER [ IHEAR AR AT BRI . S AT ETT IR (valuelIRILRfL ). ffHTE]
— NG, BRI S . RN — PRS2 plus, I F—DFF 53U Z0E . number, 24
FIAFF S LS ET, whilefGAA5H, SRJFi1R Elvalue,

A LEH ARV . FRAME At ry S8R0 T getNumber () AT . SCESwWIftZR 1Y,
getNumber () AT gl 4% . Aid, A Hdo/catchiffjde, At 41X B Swift R 7E B A do
AR O Ftry?

SwiftZR FHtrybric B 7 iR “Ab R, IR S “AbFREEER” FRAF AR, B
fGevaluate(_:) IR, (IR0 —Fh G HLA 7 U BE 52 . PRI | SCHRA B IS B o
K Aparse () A G2 — A0l Gedl B AR 5k, FrLAn] DIFE N0 A do/ cateh i Ol T I8
try. WERFE—NEtrylHEM T, SRS “Fkiih” Flparse () Fhi .

PRAERRNT RS2 T o Hifevaluate ( ;) SEIRTIRAT A, JHAbBEParse rif B H 1 HE B4R |
WS H1.20-2057 7R .

{RAD;5820-20 Hifrevaluate( :)ffiflParser

func evaluate(_ input: String) {
print("Evaluating: \(input)")
let lexer = Lexer(input: input)
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do {
let tokens = try lexer.lex()
print("Lexer output: \(tokens)")

let parser = Parser(tokens: tokens)
let result = try parser.parse()
print("Parser output: \(result)")
} catch Lexer.Error.invalidCharacter(let character) {
print("Input contained an invalid character: \(character)")
} catch Parser.Error.unexpectedEndOfInput {
print("Unexpected end of input during parsing")
} catch Parser.Error.invalidToken(let token) {
print("Invalid token during parsing: \(token)")
} catch {
print("An error occurred: \(error)")

}

IAE RO BER BIM AL g i e o] USSR A B2k T

Evaluating: 10 + 3 + 5

Lexer output: [Token.number(10), Token.plus,
Token.number(3), Token.plus, Token.number(5)]

Parser output: 18

EBUERA , S g, S el kA (WHUE R E SRS ) (HES
AT AIE AR AR A . RG] T 10 + 3 5"AI"1e + .

20.5 MBrEERIEEIR

PREZFE BNt rybric R AT RE A R 0 R, AT AR] FH t ry s (7 38 F 6 200 2L
2 AEdo/ catchii My, BLATE— ARG HARC I throws i sRELN o X PR 2 R0 LAk Sk e
PRI AT A e 5 R . IXE Bevaluate (1) BRBCRBEIR Hidh— 20, anfR At i 2
20-21 7R o

RAD;E820-21 illevaluate( :)iGAEEL

func evaluate(_ input: String) {
print("Evaluating: \(input)")
let lexer = Lexer(input: input)
let tokens = try lexer.lex()

do {
let tokens =-try lexer.lex{)
print("Lexer output: \(tokens)")

let parser = Parser(tokens: tokens)
let result = try parser.parse()
print("Parser output: \(result)")
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} catch Lexer.Error.invalidCharacter(let character) {
print("Input contained an invalid character: \(character)")
} catch Parser.Error.unexpectedEndOfInput {
print("Unexpected end of input during parsing")
} catch Parser.Error.invalidToken(let token) {
print("Invalid token during parsing: \(token)")
} catch {
print("An error occurred: \(error)")

}
}

AT try lexer. lex () B2 doiB by, FrLAIMEg IR RS T o dnidsEin)e: Errors
thrown from here are not handled. 7] L5 1RSwiftZmiFesFeil IAEACBIETEAVEE IR, fltry
Rt ry RE AR, WSS B20-220178 .

RAG;EHE20-22 FEevaluate( :)H{fdifHtry!

func evaluate(_ input: String) {
print("Evaluating: \(input)")
let lexer = Lexer(input: input)
let tokens = trytry! lexer.lex()

}

PAEACID AT AR T, (BEZ/NG . W lexer. lex () Hill B 4%%, Swiftes/BEAM? try! &
B AR RIS MR IS 7 o S9m R IT AT 23 5L —E, ans FH R e SCkE Ftry t, W
— L ISR Pk 2 b A BB B

ZHifi—evaluate(_: ) S FEAE a5 . R MRAHBMRI L EE S K

A4, S BA20-23 R .
RAD;EE20-23  Htry ! SRR A TR BT

evaluate("10 + 3 + 5")
evaluate("l + 2 + abcdefg")

BNBEAZIHAT SR G, BF EEAEtry! lexer. lex ()X —17filk T,

BT =2 T LAt 3B A ofF Y 3 o] o T T 2 S A e I T 2 S5 AT TS Jonsie 50 e 1SRt 4 foff
Ftry ! HAT 2SR5 ok A B 1 MR to iy STAE L LA A8 & AR SR st ik 2 A B ( sl e, Andi
FEFAEF B HasdT ) MRHEA fEftry !,

tryifh 58 SRR, 1T DA & AR AR TR 2 A iR AN i & e B . T LA try 20— T RE
il AS R A PR, 753 PR BURAS 1R [RMELH R (1T 28 AR [l . X R 77 224l guard X Ff
() T HL ARG A ] 22 SE e R A

Al & PRt ry VMO guard Tt ry 200404, IR RS BA20-24 0175 o
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RAL;FE20-24 Tfrevaluate( : )P ffiftry?

func evaluate(_ input: String) {
print("Evaluating: \(input)")
let lexer = Lexer(input: input)
let tokens =—try! lexer.lex{)
guard let tokens = try? lexer.lex() else {
print("Lexing failed, but I don't know why")
return

}

try?BA try VIRAKE, ABRFRA IR O 2 5 m kt Sa i FH . 76 A try 2908 FH pR R,
DAL BR [PE Eni U T REME . EE A S X evaluate (@) IR [BIEfEH T guard. Aid, H
catchAb AR F T ar, PR nT LSS pR B ) i R

try?2 A B U, FERE FH I pR AT BE S IUIHA A — A5 & R BT . Ridevaluate(_:)
B AR JE £ pREL, BT LA 2 ] 31 22 i A AR R AL BEBLE , ARSI 5A20-25 7 o

R75;5820-25 PkHevaluate( :)

func evaluate(_ input: String) {
print("Evaluating: \(input)")
let lexer = Lexer(input: input)

guard-let tokens =try? lexer.lex(})else{

let tokens = try lexer.lex()
print("Lexer output: \(tokens)")

let parser = Parser(tokens: tokens)
let result = try parser.parse()
print("Parser output: \(result)")
} catch Lexer.Error.invalidCharacter(let character) {
print("Input contained an invalid character: \(character)")
} catch Parser.Error.unexpectedEndOfInput {
print("Unexpected end of input during parsing")
} catch Parser.Error.invalidToken(let token) {
print("Invalid token during parsing: \(token)")
} catch {
print("An error occurred: \(error)")
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20.6 Swift BItEIRANIBH =

Swifti i LS RSN S %4 . G, BRI R Gt —FE AR T REJC I bR
BB iz throwshRic. kR M PRECE AL AE R W5 R A 7 S PRTE R (A 15

SwiftiA T BEFRA T T A AT BE SR LAY RS FH I t ry ARt o X% Swiftf CRt A [ 152 25 R it oo A
Flo AR —pRECE R AR IC A try, VRELEE B AR ISR, Wb B, Gl sk B0 A
trybric, ARVRERAITE & Kz AN Sl 7 AL R R AR

WERAR AL C+alJava, ABAARE T — R TR X A Swiftf A5 A0 B RIIL T 53 5 1At 1
AFRAG XS] . EARSwiftH T eI [R AR, JoHZtry. catchfilthrow, {HJESwiftAfEH A
R SIASRAL B . 7EHE— A PRERIC A throws iy, SRR [ S 0 M TF 3 A S8
“ELLEIEHGR ISR, B EErrorMUR S .

B, A — A IREAEA Swifth) BB AR BT . Hithrows B BRBCR &7 H &2
HAF 2R R . XS LR, 55—, ANFTFEAE U R EUY APLEE W] IR E S g
TERIError, 55—, TEfcatchibBREEIRT, WAZ R E 5 I Ab BRI A R RIS

SRR IESE . iXE B evaluate( 1), R —catchififybui, fnft
T BA20-26 17K o

RA5;5820-26 frevaluate( :)H[EIEERFIMIErrorkb 3

func evaluate(_  input: String) {
print("Evaluating: \(input)")
let lexer = Lexer(input: input)

do {
let tokens = try lexer.lex()
print("Lexer output: \(tokens)")

let parser = Parser(tokens: tokens)
let result = try parser.parse()
print("Parser output: \(result)")
} catch Lexer.Error.invalidCharacter(let character) {
print("Input contained an invalid character: \(character)")
} catch Parser.Error.unexpectedEndOfInput {
print("Unexpected end of input during parsing")
} catch Parser.Error.invalidToken(let token) {
print("Invalid token during parsing: \(token)")
}catch{
int (A e\ yu)
}
}

IAE G PR A S TEdotf i) e PIA T try 09 SRR AR B3R B8 . B4 BB RRAR A
7. Errors thrown from here are not handled because the enclosing catch is not
exhaustive, Hswitchififij—FE, Swifteritdo/catchififjiifT &E mkdr, YR 3
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AT AEError,
PR 2R BT A AR B catchifi Mok B B evaluate (1) BUESTR, WACRSIE #R20-27
FR

RAG;FE20-27 evaluate( :)EETRALH 25 5

func evaluate(_ input: String) {
print("Evaluating: \(input)")
let lexer = Lexer(input: input)

do {
let tokens = try lexer.lex()
print("Lexer output: \(tokens)")

let parser = Parser(tokens: tokens)
let result = try parser.parse()
print("Parser output: \(result)")
} catch Lexer.Error.invalidCharacter(let character) {
print("Input contained an invalid character: \(character)")
} catch Parser.Error.unexpectedEndOfInput {
print("Unexpected end of input during parsing")
} catch Parser.Error.invalidToken(let token) {
print("Invalid token during parsing: \(token)")
} catch {
print("An error occurred: \(error)")

20.7 HIEPkELS]

AR F IR AR E 48 H 2R ey, XREARJRARA F Y S iddk i S2 85 . D% BE % 8
evaluate("10 + 5 - 3 - 1")FFE3kHI11,

20.8 HIRPkELRS]

evaluate (_: ) ITENRESRG EA M, EEAUGHRZSE] . T S —L R iR AR A 1)
LS ESY
evaluate("1 + 3 + 7a + 8")

> Input contained an invalid character: a

evaluate("10 + 3 3 + 7")
> Invalid token during parsing: .number(3)

M 3T AR A A BT R A B R LR S A o S UX bR , S IRIE B A EAR NI
JEIXAE -
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evaluate("l + 3 + 7a + 8")
> Input contained an invalid character at index 9: a

evaluate("10 + 3 3 + 7")
> Invalid token during parsing at index 7: 3

PR IR B SR B MO A BYsE1RZER , ZHiString. CharacterView. IndexB 4Ll
— B, AT LRI distance (from:to: ) k. FEIZEAEF, R input)E
String.CharacterView, ifijposition/ZString.CharacterView.Index, P& XfT{CiG2xit
BRIk MpositionZ A £ /0 %4

let distanceToPosition = input.distance(from: input.startIndex, to: position)

209 HEHEE S

BULE RIS, ST A ans Rk MR B S o ANSRSE Ak BRI sl — RE TR R, IR st
REAE SRAELARIZ LA TRBR L HUmsiak B s A 1 T2 — L7 {51l ag A RS0 B2 Ay g 114

evaluate("10 * 3 + 5 * 3") // Rixdrepd5
evaluate("10 + 3 * 5 + 3") // Ri%iTep28
evaluate("10 + 3 * 5 * 3") // Riz4Tep55

WERBAT KRG T, MR @B PR, ORI T— B BBt . A Hm
REA BRI D . ANEHT— N EUR G BUN T —A~2 . plusE. minus, 2T BACHIRRR S 115
I, SRIGTIUY R —J2 . pluss.minus.,



RGN ARIEAETT A B 0 235 I 0 S el P Swi e v e o Fr) S R A —— (R B2 XU 2
7 %Double, WIRDoubleZS AIRESL TR AR R H b B H Jr XS R BB AR s, IR ATT &
WRESTRTRE S . AL, VREADouble LAY, FrJeik A C HIERIMIIgE. 0%
AT

SwiftfEfit— 1 & (extension ) MUFEYE, ZERERUE X FMIBHR BT .. ¥ RREIRAE
HZEAIGIMTRE, v LI HDRY AR . Bk,

XFAEHIY R SRR J L GE

Q A E

Q BRI

Q AR A ML

Q BIHT ik

Q A A,

ARFESFI YR Jy e e SCRSCEAR T A SR BE , B 2R Y R F o SRR
INTIE. X PIFE AR S AL Oy SO R i Tige, R AR T REE— Y R

211 yEEHEE

Brt— " playground, 144 MExtensions, FRATETEX playgroundH MR AE AT R i

B RSN 4R E R . PR RS T REAA /IR, BT DA HTRURS BE P s R LA B B

LR LW Bt FAUR BE I i 8, B2 —Fh 58 A g e S i H. Swifty
typealias KHEFIRMUE T —Fh 45 O A AN A 7720, ZhDoubledS AU N 5144, RIS IS i
21-17R
REDFEE21-1  Hy K4

import Cocoa

var_str = "Hello, playground"

typealias Velocity = Double
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typealias KAl LIiEVelocity E X HDoubleI 44 . i3 nl Stk v LATE 44 7 B4 1T
s nASE, I B FEARTEELS B9 R 37 5t A SO B2 77 05 50

WE I typealias/a, SUATLAY RIS, (1 Il 0 WA Z [ 9408 . Swiftd) A 72
VERZSRITS A m v . AT FIY RES IS8, AT 21-20 7R

REZFE21-2 P EVelocity, il'E>ZHimphFikph

typealias Velocity = Double

extension Velocity {
var kph: Velocity { return self * 1.60934 }
var mph: Velocity { return self }

}

extension K FFR/NEY JEVelocity, M 14VelocitydSm T IR JEM:: kphFImph,
VelocityM)iX AN @M A FR s HLah 4 /Nt BRE (kph ) RN AL (mph ) 3R HY
I FERE, XA REmph/E A B AT XA E M R T EGR [Hl se UF 5 1M kph DI 24
L

Mk typealiastRILAy n S HpEH R T —E BarAb, HEWEA S E . fEXA T EES
WA X 24 —FhEN . RAEFHDoubleli A EVelocity, H VelocityHiDouble &l AZ#fty, FFF
PiFEVelocity b LY JE X Doubleth A7 2K, it 2SR5 44 Velocity4iDouble i Ny JE RES,
HA B LR UER, UiBADoubleth BEHIX Wi B, (H2EANTHA fvelocity2& A
H—R A AL,

FZ—TF, AR —A BARE e LS r1T R o PMSURSwift T2 8 S H A
FRrE. AT DU RLESASF S L.

B PR Vehic lefliit WL el R IEARHE, WIS H21-30T7R

REGFEH21-3 Y RGP

typealias Velocity = Double
extension Velocity {
var kph: Velocity { return self * 1.60934 }
var mph: Velocity { return self }
}
protocol Vehicle {
var topSpeed: Velocity { get }
var numberOfDoors: Int { get }
var hasFlatbed: Bool { get }
}

Vehiclem B T =@ : topSpeed. numberOfDoorsfilhasFlatbed., %@t R E ik
FFE XA PR A AL S IZ A 1 O TR BV AT o £ G 3k A P A 2 A BB sk SE R AR L8l 42
T FHRRAE B SR
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212 FERBECHRE

AR 2 — 2R, RIGFIY L e S . Fraaitiicar, AN H21-4
. MR Carfy LTS Vehiclepil.

KEBiFH21-4  giffkcar

typealias Velocity = Double
extension Velocity {
var kph: Velocity { return self * 1.60934 }
var mph: Velocity { return self }
}
protocol Vehicle {
var topSpeed: Velocity { get }
var numberOfDoors: Int { get }
var hasFlatbed: Bool { get }
}
struct Car {
let make: String
let model: String
let year: Int
let color: String
let nickname: String
var gaslLevel: Double {
willSet {
precondition(newValue <= 1.0 && newValue >= 0.0,
"New value must be between 0 and 1.")

}
}
}
X HLE LT HgitikCar, CarE LT —4H 3L BilfAht @M. bR T gasLevel, HiAthJgME#R 2
W,

gasLeveUg M {7 Mt @k, b A @ EE . IATE R M gasLevelik B B {H 2 AT,
willSet gL HE 2w d H, TEEL SN Hprecondition () #f{f 44 gasLavel ¥ newValue
ATFORNZIH] . XL E o e C3oR Aa A 20 .

21.21 RAyrBEREFEHIL

PR T AR LR SRR SE SRR A3 4H L AR ST RE G — D AT B T AR Y AT s
PEFIAT gt X R A B TR AR R R
P ECarffi A7 & VehicleTypelil, RIS H21-507R

REDEHE21-5 P IRCarfliH 54 VehicleType

struct Car {
let make: String
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let model: String
let year: Int
let color: String
let nickname: String
var gaslLevel: Double {

willSet {

precondition(newValue <= 1.0 & newValue >= 0.0,
"New value must be between 0 and 1.")

}

}

extension Car: Vehicle {
var topSpeed: Velocity { return 180 }
var numberOfDoors: Int { return 4 }
var hasFlatbed: Bool { return false }

}

XAHY MM Carff A Vehicle, FFATMAGHEIEFFTE BB —FE, HE2XUEHY R
SE): extension Car: Vehicle,

BAVEY RAR N ST R E T, AR T — RSO, AR I,
PRSP IR (BRI

2122 RTRAMIENLTZE

BRI, ORGSR WA I 0035, 2 A — DRI . 2 RAR R 454
RS — BRI ik, RN SRR LR BRIk, IRt n] LUTY A L5 A as i n
W5k ey T Cariiin—MIAG AT %, AR H21-6F 7R o

KEBFH21-6 ¥ fECar, MAILARILITE:

extension Car: Vehicle {
var topSpeed: Velocity { return 180 }
var numberOfDoors: Int { return 4 }
var hasFlatbed: Bool { return false }
}
extension Car {
init(make: String, model: String, year: Int) {
self.init(make: make,
model: model,
year: year,
color: "Black",
nickname: "N/A",
gasLevel: 1.0)
}
}

CarfUB . AN T — IR TT ik o XTI T I RS X0 i S il imake . mode URllyear
JEPE . BRI TR SR AL B 45 Car BRI RO RIIRILTT 10, FRATIE iR S H At T
BROME . XA T ik — RO~ T Car iS00 A i e PR E .
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Carf B MR TT L Z FTLARESR B Do, RPAFT IR AT kA Y e i SCRISE B
AR T

WE—ACarsifl, B—TEAMMY REPE XRItRiTrE, W H21-757R.
KEBEH21-7  Carsifil

extension Car {
init(make: String, model: String, year: Int) {
self.init(make: make,
model: model,
year: year,
color: "Black",
nickname: "N/A",
gasLevel: 1.0)
}
}

var ¢ = Car(make: "Ford", model: "Fusion", year: 2013)

TR T — A o XN I Cari P R b S — IR A IR . B
— FIsATEE RS, VREFE B i B PR E RN TS HI M L8 0, NIZWREE B4
ARG iRz St HIVENINIER

2123 #WMEXEMYRE

Swifti)" I REL A MR RIR IR B . 2801, RBEIREL, CartiS i — Mk b
BRI 226 fECar LB ER Y, BOhmEsZe sy, anfidyg s21-8f7s.

REDiFH21-8 QI IRERAIRY R

var ¢ = Car(make: "Ford", model: "Fusion", year: 2013)
extension Car {
enum Kind {
case coupe, sedan

}
var kind: Kind {
if numberOfDoors == 2 {
return .coupe
} else {
return .sedan
}
}

}

CarByXANEY BN T ERMKind, Kind A M0 k. — & coupe, H—14
JEsedan, ¥ JBIE N CarSLBIEIM T — it A B kind, FRoREEME, mREXBMBLT S
CustomStringConvertible, LI {HITENEE.

KindMRIETZA M TEGR FHR B BIE : AEMT], SEHH4 (coupe ) 5 EHNHE —
%4 (sedan) .



212 VRACHER 247

Vil AT B p A Em M kind, Zr>I Y R R EZRAL, WA BA21-9F/R
KRE3;EHE21-9 jlnlkind

extension Car {
enum Kind {
case coupe, sedan
}
var kind: Kind {
if number0fDoors == 2 {
return .coupe
} else {
return .sedan

B TEE SRR N 1% 2> s sedan,

2124 HRPRIEL

UYL CA RS ek g, 280, IRATREC 2T E R R Car BT Il i 8. B
JEACards X ATIRE, WS H21-1007.

KZiER21-10 1Y AN sRigL

c.kind
extension Car {
mutating func emptyGas(by amount: Double) {
precondition(amount <= 1 && amount > 0,
"Amount to remove must be between 0 and 1.")
gasLevel -= amount

}

mutating func fillGas() {
gasLevel = 1.0
}
}

B A CarZE IR T WA~ pR%L: emptyGas (by:) MIfillGas (). FERE, M PREHE
Mimutatingbric 7. AfHA7 10, Car@aitaik, aniR s o a5k m B nfa, whass
Himutating g,

emptyGas (by:) BREHEZ — S8 MIMARECE Yl & . 7EemptyGas (by: ) BRECH T
precondition () AAf PR AR HH I BN IZ A T0RN 12 ). fillGas () Ay SEEE H 2 (a7 bt
gasLeveUs i E i, HI1.0,

TEVRA R (BT R, AR s BA21-11 7R
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RAZFE21-11  Jleh, Fhnisuh

extension Car {
mutating func emptyGas(by amount: Double) {
precondition(amount <= 1 && amount > 0,
"Amount to remove must be between 0 and 1.")
gasLevel -= amount

}

mutating func fillGas() {
gasLevel = 1.0
}

}
c.emptyGas (by: 0.3)
c.gaslLevel
c.fillGas()
c.gaslLevel

T emptyGas (by:) )&, YREGZAER BLa 1 T4 R A i sl iEe . 7. hiihe, b
&1.0,

21.3 EiHkE %S

PRIntA, Fin—"timesFivel @M . XN EHENIZIR FHZEEEOR LIS Z5 R
XA B X 4 H -
5.timesFive // 25

21.4 BHiRPkE S

A, — IS BRI FE b 2% )i, {HR PR A i & AN KO . Y Jéilcar
Fr4Vehic el X ff

fEikCarfi G vehicleMs Ay, FATAM T EUER B4 numbe rofDoo rs it @ i . X HS 2
#Enumber0fDoorsZE A T Carfy i i, 45 B, kind HA&HER) BER . sedan, HHT-Car
i G vehicleMSEMr X, Ao HALFTRERIE T

FiCar, HTH I RIEAE B EnumberofDoors, R, 30/ EUAS B A BN B 1%
e, R g AR TS SRR DT 2

21.5 BIIRPERLES]

emptyGas (by: ) 7k tbug, 28061+, WA YATYgasLeve UNFEFa R, JEMEM
BEHS A, AECRGH, W B2k izt (810 gasLeve L& P L5 4 HL 1)
precondition()M) . &MemptyGas (by:)HISEEL, #fifkgasLevel () AL/ 248 7%k,



2=
iz B

e =

FIEHFCA IR, TS 0 B R R ECER 2 AE ARS8 | TAERY, EbinInt., String#il
Monster. RATREC B R T, Swift e Ed 0 E AR 2870 AR W] UG PNt SwifeS 7Y () 5k et
Fban[Int1 Al [Doublel, A & XERIAEAL, Ll [Monster] fil[Person]., #4282 E 45K
B? BEAREH—F I X5 R 2 2AIAGE TS0 ? X A ) S A AR R 127,

SwiftiZ A ( generics ) 1EFATTE H SR F R E AT AR ST T 3RATTml PR A0 A I 288
A R AR 2 P (fudE T 2s 280 | S Al ) FR0R P SIS B . fEAR Y, FRA]
SAFFTATE 2 BIZEAY (BRECAARIGR ). AR 2322 B Anfn] FIvZ AYE H R B PR LA S 32 B R BiMsL
ZIHA BRI R,

221 ZEHREN

TR E—ZBIAX (stack ), DRIHAEMIEMFH DT IR A R BHREE . HoRE kel
BAREEH . BRI EAERAE, —Fh RS (push) HEAR, —FhEHUEIR HEFEAR A B 7%
(pop) k.

B JeH dplayground, 44 A Generics, SRJE BN —A RIRAF BRI Stackes AR, antas g
H22-1 7R .

RAD;EH22-1  flEStack
import Cocoa
var—str="Hello, playground"

struct Stack {
var items = [Int]()

mutating func push(_ newItem: Int) {
items.append(newItem)

}

mutating func pop() -> Int? {
guard !items.isEmpty else {
return nil




return items.removelast()

}

XAGEAA =AMERF—RAHTT . SF—, FPifR YR tems I IRAF S ATk R RS ORI . 5
=, push () AU AR TR i tems B BOR R, MM EHEdERL . 25 =, pop () F7ikIAM]
B removelast () Tk EER IR IR . B2 RN ER i — B IO T HLA R [ul
T pop (ViR Bl Z 8 R ROARG T RESRZS 1 IR ARSI T BOA AU rT AR ),
AE—>StackSLBIF— T PR, WAL H22-2571

RREBEHE22-2  AlEStack Ly

var intStack = Stack()
intStack.push(1)
intStack.push(2)

print(intStack.pop()) // 4r¢épOptional(2)

print(intStack.pop()) // 4r¢épOptional(l)

print(intStack.pop()) // 4reépnil

XBACH T T —>Stack S l, #HEH LWAME, SRSl =M. mIRATIrE, ]
pop () 23 LA BT 3R [0l 2 FipHEE 25 AR i, in HL SR A i SieT , pop () 23R MInil,

StackfAEInt R4, (HIEHAMRFInt, GnStackbZEfHiE ey 7. BikStack,
A N2 REHR A, A MRS AN HoE Int, W URSIE FR22-3 7R .

RA%;EE22-3 fiStackAE iz Rl

struct Stack<Element> {
var items = [IntElement]()

mutating func push(_ newItem: IntElement) {
items.append(newItem)

}

mutating func pop() -> Int?Element? {
guard !items.isEmpty else {
return nil

}

return items.removelLast()

}

XEBAIL A Stack A BRI T —/~44 MElement ¥ & 42 £ A (placeholder type ), SwiftF B
ZRINE D RAE R IS TR IRREE S (<> ). JAEFHMATFFR iV JEA: <Element>, [fifi
e Lement 1] LUIFES tackZE AR AT — g RS A b 5 (5 o mT DA b P VR T
A HIInt b B Element, WAEEPEAEH  push (1) FEISEIETLL K pop () (3R [BE ST
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PRAE RN Stack LB A b A — Rk sh e, RO AT $8 R Nz AT A S R R i i (37 2 A0
Element. Zideai HSEFRASTIE e 5 (7 A () FE B AR M4 4L (specialization ), Ak S BE 41T
T ARBPNER, A EERRuL, WUERE TR LR U ARG B, R i A RE = A M
TE S Pl FH AR A RS . 552 intStackiEStackbifb B B (S nf DUE S X 4R
FATHRFE 1B — 8, WSS §22-4P 75 .

RAL;EH22-4 HifkintStack

var intStack = Stack<Int>()

X RERL AR T SRR
e DL 2R A Y Stack T o Bl — D FAF R pYStack, WIS BE22-50 7R .

KADER22-5 QI PFAFHRStack

print(intStack.pop()) // 4r¢épOptional(l)
print(intStack.pop()) // 4r¢épnil

var stringStack = Stack<String>()
stringStack.push("this is a string")
stringStack.push("another string")

print(stringStack.pop()) // 4r¢pOptional("another string")

W, BARintStackMStringStack#fEStackiysLf, HEEATHZERIANRE, X—HRE
., intStackfJZEAIEStack<Int>, #hinStack.push( :)f&iBk T 3R DI AN 2RI £ 7= A gy
PR, 5HIHML, stringStackiZsfljEStack<String>, HiStack<Int>AJd],

ZIVBARAEA AR L, 1 HARA FH o FRNSS AR —FE )ik A AT DSBS R 28 AR Sz 12K
B, BEAh, FESwifth, AMUSEHITTLUEZ R, sRECR ik nT DA,

22.2 ZBIREANSG X

MICAFEE 133 A map () J7iEIS 7 map (_: ) 2308 RN DT TR AL AL R [T 2
RIVEUEH . 2 Tz )R, SUATLLE X ekt 1o EACRSIE 51.22-6 s YA U 78 fin 31
playground

RA;EE22-6 KHC HmapPREL

func myMap<T,U>(_ items: [T], _ f: (T) -> (U)) -> [U] {
var result = [U]()
for item in items {
result.append(f(item))
}



return result

}

TSR EA DA AT F Az 2, URATRES e iSmyMap (1) A IR ERIR H. AR ScA
FATABR BRI, O ARTHIU, W HAFS Fbs s LT REe 2 | ME— ARt U A —
A5 RS TS o EI22-1 578 T A TARS 4 43 U B

A BB, BTERERT B, B4 TR
} }
func myMap<T,U>(_ items: [T], _ f: (T) — (U)) — [U] {
\/ -
i/ i 3 S I ATHI S, I 3 U

E22-1 myMapr5H]

myMap (_: )R =CRmap (1) —FE . BIE— TR, RGBT
KRR, AT PA22-TFT 7R o

KRADEE22-7 ARkl

func myMap<T,U>(_ items: [T], _ f: (T) -> (U)) -> [U] {
}
let strings = ["one", "two", "three"]

let stringlLengths = myMap(strings) { $0.characters.count }
print(stringLengths) // 4r¢p[3, 3, 5]

fEibZimyMap (_: ) PRI Z — S8, HIAUR i tems$id] o R 2 —5, (0
SRR AT LA ARARI 2830 ZEAG X myMap (_: 2 ) FOTRH R, FHEAE R T, PR 0, (1
o, TESEPRIH T A B I O AR R R A N map () BT )

DT UHZ AL, RIS AEAR B O 2 2 BRIt il DL, WA fmyMap (@) BRAK
X ARL, (R feStack e RALT-IEAHL, 7EStack AIE—map(_:) ik, aifk
v 2.22-8FF 7 o

RA3;EE822-8 AxHfiStack

struct Stack<Element> {
var items = [Element]()

mutating func push(_ newItem: Element) {
items.append(newItem)

}

mutating func pop() -> Element? {
guard !items.isEmpty else {
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return nil

}

return items.removelast()

b

func map<U>(_ f: (Element) -> U) -> Stack<U> {
var mappedItems = [U]()
for item in items {
mappedItems.append(f(item))
}

return Stack<U>(items: mappedItems)

map (1) ik R T —AN S 728800, (B2 3] TElement AU, REFHELement /2 [ fmap (1)
TEStack VB, fifS 502 Element ] ., map () B IERJLFMimyMap ( : @) —FE, HE
R [A{E S tackiM AR . — FFrk, WCHER22-9F /R,

RAL;EHE22-9 fHiHmap( )

var intStack = Stack<Int>()
intStack.push(1)

intStack.push(2)

var doubledStack = intStack.map { 2 * $0 }

print(intStack.pop()) // 4r¢rOptional(2)
print(intStack.pop()) // 4r¢épOptional(l)
print(intStack.pop()) // 4r¢épnil

print(doubledStack.pop()) // 4r¢rOptional(4)
print(doubledStack.pop()) // 4r¢pOptional(2)

223 FEBAR

15 12 B R BB S B AT — 1 B p O O B, IR 7N D0 T A PR el
FHERASEAL—TCRr AL FTE R TR AV A 8 AR, (EUR AT AR HARAEAT SR ik . %)
ARSI LD 38 A — A SE PR 02 A T T BAASR B (A RE M B IR D . 28007,
FATTCEAG A P AME A . X B Jo ki i g i

func checkIfEqual<T>(_first: T, _ second: T) -> Bool {

return first == second

}

A PR VA LAEA SRR, R AR Ie Tk e 26, Lhan Pl fl o (ARMERS IR A~ 1A
fu, M BATAER, SwiftA ARVFE T XA b, )

WA GEXRT b7 o7 AUAT AT B 093G, Z BUREURE A T o B TR A8, Swift
S £ A 29 R (type constraint ) XJA& 3 2572 B pRE T ELARSS R 3 F 7 — BB RG] . A P Fh2EAIZY
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W —FURRRVAUR A BRI TR, A —FRBEBLIRF A — L (8 — P EHELE ).

25491, EquatablefESwifthe iy, FIRA P MER AT DIk . (552582
TR 4iEquatable, ) BERMLARUMEIER, 1T —1checkIfEqual(_: :)R%L, B
TMFF A EquatablefZyue, anfrs s #.22-10f17R

RADHE22-10 (I HAIU LR LIEAS AN

func checkIfEqual<T: Equatable>(_ first: T, _ second: T) -> Bool {
return first == second

}

print(checkIfEqual(1l, 1))
print(checkIfEqual("a string", "a string"))
print(checkIfEqual("a string", "a different string"))

R T AR RIS S Equatable, FRATH 7T HISE 192 —#£/Y: Protocalifith. XHFEmihE
R A% A PRI S8 (R A B

FEAS b (7 2 RUERTT DI — AR, 84007, B — 4~ R B A 1> CustomString -
ConvertiblefE & AAMFEMHEA, WISHEH2-117R,

RAD;FEE22-11  fii 2RI Z s A CustomStringConvertiblefff

func checkIfDescriptionsMatch<T: CustomStringConvertible, U: CustomStringConvertible>(
_ first: T, second: U) -> Bool {

return first.description == second.description

}

print(checkIfDescriptionsMatch(Int(1), UInt(1)))
print(checkIfDescriptionsMatch(1, 1.0))
print(checkIfDescriptionsMatch(Float(1.0), Double(1.0)))

TRV E:CustomStringConvertible M ZRARAIE T firstflsecond &4 IR Bl F 45 5 Y
JEtEdescription, (UWIRAFFE, il ) WIS ECRACRTE], 20T DL T
SOETBU

22.4  RERFEAHHIYL

HITE T2 pRECR AR AT LUZZ R, AREE F AR S I0] . BIMSUR AN R AT DUz Ry 7 2%
08 ALY ORaE, DRSS E— N AE SRR . R B E AL (associated types )o

BARBE — A SwitthnifE e LIPS, R — T R ERIAG PR o FRATTRMEE FH 2/ P M
JE:IteratorProtocolfiSequence, EATH:[AISCHL A SRR FIH for - infii i Iy 1) 3¢ o
H/ekEHIteratorProtocol il :

protocol IteratorProtocol {
associatedtype Element
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mutating func next() -> Element?

}

IteratorProtocolPMY R 2 — P mutating /7 next (), XAJ77kiR El—/Element ?{H.
A T IteratorProtocol, HEHLIHHnext () Sin] LAWK ™ EBi . Rk CERIoIE ™28
7, next()Fh<RMINil,

TEMMX NS, associatedtype ElementZ/RAFE X MM AYZERL AL HARE IR Ay
Element 28 A, £F G X AWM AN A HoE LN A Element 42 fit typealiasiE XL, 7
playground i 13k Hrdt— M5 & IteratorProtoco L 45 StackIterator, ANfCH%TE Hi22-12
R

;58 22-12 fiiEEStackIterator

import Cocoa

struct StackIterator<T>: IteratorProtocol {
typealias Element = T

var stack: Stack<T>

mutating func next() -> Element? {
return stack.pop()

}
}

struct Stack<Element> {

}

StackIteratorfliStackdf ik, Jf HE AR IR ™A (6, next ()iRIFIAYELement
FZRALRT, BrLAEAMN I E — T R4

THKF— FStackIteratorfSEpafii ., Brd— 4k, W—gdlim, e — %R
. SRETEME D ERE, aCASTE ER22- 130K

K735 522-13 ffiff{StackIterator

var myStack = Stack<Int> ()
myStack.push(10)
myStack.push(20)
myStack.push(30)

var myStackIterator = StackIterator(stack: myStack)
while let value = myStackIterator.next() {
print("got \(value)")
}
StackIteratorfi siJUAR. Ky Swifth] DIHEWTHRL A SCHREHL, fir DL HZEHE Bnext () i& [1]

FET?, ST LIS B aCr2 il &, WRAS i #A22- 141
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RA3;FH22-14 fEfiStackIterator

Import Cocoa

struct StackIterator<T>: IteratorProtocol {

typealias Element =T
var stack: Stack<T>

mutating func next() -> Element? T? {
return stack.pop()
}
}

AN BRI Sequence, SequenceldE XARK: , [HECHHSMEM .

protocol Sequence {
associatedtype Iterator: IteratorProtocol
func makelterator() -> Iterator

}

Sequenceft M H MTterator, : IteratorProtocolifyk & B AIHYZERI Ay
HE UMz BRI —F . X F— A5 & Sequence il BBk UL, S2TAH — &
IteratorProtoco MY AR Iterator, SequenceiR Bk FF & B RISt — DT i——
makeIterator(), X kikEl—4 KBS IteratorProtoco LM, I MFKITEZEA TiE
BRI RES, PrLIfEStackiU T & Sequence, UARALIE H.22-157 /R

RAD;E822-15 ilStackf{Sequence

struct Stack<Element>: Sequence {
var items = [Element]()

mutating func push(_ newItem: Element) {
items.append(newItem)

}

mutating func pop() -> Element? {
guard !items.isEmpty else {
return nil
}
return items.removelLast()

}

func map<U>(_ f: (Element) -> U) -> Stack<U> {
var mappedItems = [U]()
for item in items {
mappedItems.append(f(item))
}

return Stack<U>(items: mappedItems)
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func makeIterator() -> StackIterator<Element> {
return StackIterator(stack: self)

}
}

X B Y HFISwiftiZSRIEN A £ T W typealias Iterator = StackIterator<Element>,
AE R

SequencelFBUESwift A B for - inflFFRTE N EREE AT . BESRStacktifiF & Sequencel
W, ARV LA DI LS T, AR $.22-16 7 o

KE3;EEB22-16 fFH ik JimyStack

var myStackIterator = StackIterator(stack: myStack)

while let value = myStackIterator.next() {
print("got \(value)")

}

for value in myStack {
print(“for-in loop: got \(value)")
}

BRI Hnext () #f 2 ffiStackIteratorif iR FP ME, X2 —A~EA A Y RBEIR M HRAE .
(VEE for- infEHH ) TCZ T Aot 2 B AR — A ——ERZ AT R AR Ek  )
YiStackIteratorhnext ()iREINilHf, HEiEa M. Ak, AT AmyStackFahbd#E—14
HARES, RIGTEfor- infEIA Hr FRR i imyStack, BEXARE FER Stack e (lIem, sk
AR StackIteratorgi (A 15 2| FE AR RIAS, JESEHIAR S MR,

G BRI — o WP RSAY, AR A EMSCRASRE FIVE B AL, 264017, A
HEFTEl—/~IteratorProtoco LRI A, W ARER B — PS8k & IteratorProtocolf¥)
PREL, P hIteratorProtocol KRHKZEAL, And, A RESEAI YIS FHEZ B B A ff A
where¥ &) 2R EHEL,

22.5 ZHAAFRHBE) where Fa]
H—0r, BUBBEHE TR IFEARR T, a0 p22-170s .
KRADFE22-17 A OB T ARL

struct Stack<Element>: Sequence {

mutating func pushAll(_ array: [Element]) {
for item in array {
self.push(item)

}




for value in myStack {
print("for-in loop: got \(value)")
}

myStack.pushAll([1, 2, 3])
for value in myStack {

print("after pushing: got \(value)")
}

pushAlLl(_:)AH, HRET LI A, F1E L 758 TILM 554 Sequence 2R AR T LI 7E
for-infE¥Rh i A, IBAX NN ATE BT & ROXREHE ZAT A 51 26— R i 2
Hab—A-Stack, K HStackfFHSequence,

Ak, BATEE— R AR S iz, WAL 5.22-18 7k .

RAG;EH22-18 22— Xt T
éééuct Stack<Element>: Sequence {

mutatingfuncpushAll(_—array: [Element]){
mutating func pushAll<S: Sequence>(_ sequence: S) {
for item in array sequence {
self.push(item)
}
}
}

FRATH A28 RSHpuShALL(_: ) A BUZ Bk, B2 A Sequence MUY, SIHZHR
PRIEFRATAT A for- iniBE 3R 2 o Aid, XEAE ., KT HEM sequence U A HcE 1
HEARR, T ZRA T PSR o (BRI AR AR T R (2RI, Wit Eil, BFHE—1Y
LS = A TCE A JEElement .

Swiftffiwhe re 74 SZ X RhL o, AR5 52219878 o

RADEFE22-19 i fwhe re /)il 25 71—

struct Stack<Element>: Sequence {

mutating func pushAll<S: Sequence>(_ sequence: S)
where S.Iterator.Element == Element {
for item in sequence {
self.push(item)
}
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pushALL(_: ) j2— A Bz BRI ik o XA b 6 RIS — 200, IR 2 A
R DLZIFT A SequencetlMs . (IEfEX—i, X EStack LIJiE, Stack H O 2z A
B, H— 2R Element, pushALL( ) WREVIMIE & 2EAYElement, )

1 5 A7 27 )5 T where F AT E— 2 B2 . S.Iterator.Element 5| A T SCHK 3|
IteratorZE#AffJElementZAY, MilteratorZ&A & SCHKHISH . 13RS Iterator.Element ==
Element&/n B RAIE Lement T A ELARERIDAZGI AT S tack iy 5 (V25 RIE Lement T FH A9 —EH

ZHwhe re TR THE IR E—BARMEEE , (B2 FROZ SRR 2 . WERAR PR A7 1Y 2
BRITER, IBAG#sipushALL( 1) IS BRI R ) P 1287, L P A A i R A
JPHIEAEStack<Int>FI [Int]. FHKIAE, WUCASIE H22-20077R

RADER22-20  JUHHIIUHE AL

var myOtherStack = Stack<Int>()
myOtherStack.pushAll([1, 2, 3])
myStack.pushAll(myOtherStack)
for value in myStack {
print("after pushing items onto stack, got \(value)")

}

XA T — 25 B Bk myOtherStack , 2R 418 — B 20 vh 0 B 80 4 30 HE A
myOtherStack, f/5fimyOtherStack il BEEGE AmyStack, PIFPE L2 T LLAT L [R]—
AZRTTE, JE B FERR T Sequence.,

12 B SwiftlE 7 i K AT RE , A1SRIE B 5 4 PR R B I —— X — B A2 2 A4 )
W, 1818k, MEE—RBAEGMStackds, RFiliksg ki~ .

22.6 FHiEPkEKLS]

HStackZEHRENIfilter( ) ik, BEMNIZEZ— 1S5, XNSEIEEZ— T Element
FHER B A IR B R4 s SRS IR [Bl— N Stack<Element>, & HALR [N ETTE,

22.7 BARPELS]

BNz findALL(_: @) o XA PREEEZ — T A Equatable UMY AT R TAYEL

H, UK—PITE (WREMT), findALL( : @) WiZIR [nl— RO, %X ot & e

b IR . 2R, findAWL([5,3,7,3,9], 3)MIZRIEI[1, 31, PMEEREm3HIMTE
BEHZRGNVRBINLE . 33 FH BRI 4 ER IR 8RR

22.8 BEEHEKLS]

B HAR PR T R B FindALL( o) BREL, ibEEZ— 1z A2 Collection AN 2L
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H, $Bn: RFEHGR BFEM [Int ] 20K Collection Wil (Y SCBRIS B Y% 4H
229 FANFEZ. BfER LR

] s R T AT AR FLSwiftRe P B DA G 3, 1T ELX T 13 S A AR 2R b ] s 263 1
BH . Aid, Optionaliy)mHYEEAIBAT ARERIY, & AR Bz TIHEETE «

enum Optional<Wrapped> {
case None
case Some(Wrapped)

}

PROTREE. A58 T, None S B (XTI Y FT{E A ni VA TT 23 52491, 1 Some A, B4 (R X R 1 Ry 2 Al
Wrapped i rl 28 54, PR Some i B SEZ Y, Fr AT DLAT A 2R G — N ] 25 fliAs

KEBIT 5 ] 23 HARN I 58 B AR S B ] 23 S 2 An] 2= 5, (R il A ] 25 25 80>
AR A H , 280, UisEmaybeAnInt & Int?, ARSE AT LS X W FR % b1 {8 #EF 7 DT AL «

switch maybeAnInt {
case .None:
print("maybeAnInt is nil")

case let .Some(value):
print("maybeAnInt has the value \(value)")
}

— B X AL, (HRRIE W] A8 SRS BE AL o ) 23 28 FUR T R R TRl
AEJH A SwifthEPE AT RY T o

22.10 RFANZFE3]:. SVEE

TEER155E, Feli1 ] 17 2RAR o ATATIHEE RN 2500 sR B A T A2 33X 2RI 1264
NBH e TR A SE R RE ) — ARl % & (polymorphism ), ANidh T R b 156
N i%ZZiE 478 % & (runtime polymorphism ) 3{# T % % & ('subclass polymorphism ), 231 & &
& “ZRE”, AL RS AN R 2R

AT 25— MR R LR, PRI MEHESR 2 2 BB, A, BWA bt
Mo AR R AR E B IR RAE—L . IRXESE— AT 75— T gaidedn ) phEic
TP, BT 2 AR/ g BT REI R

Swift M Z BRI IMARKBE IR T A —FMEAMEZE: %5 245 (compile-time
polymorphism ), W#{FRHM A%k % & ( parametric polymorphism ), 7 2 W [R7Z B pRABAT A 225
MR e — A eREAT DA AR RIS A

iRt 228 AR U IR IR TI 2B I, AR Z AN [F] 2B AT LI & — A 0
W, e TR AT ZESHAT G Z MUz RpR AL (HR XA T R A G . X FETT
DIMBZS 2 I MO Ho— NS A o AL, St 228 —MesoA TR ok
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FA T Eplayground 1 A AR A ] — UK pushALL(_:) o idednibr B aqEn T30 rp
PP AR B pushALL(_ ), KPR T H CANRT ZAEB 1 TR S R AL R Rl 9 25K
%E‘Lj o

SwiftiEFE#EA— A KRR LT T 2GSRI, At 12 BRI gt 2281
TETFUR AR EH AR ] . NI S 2RAR KIS, 5578 18— T SRR TR A4 Al A S I PR SURTZ Y i ke
I, H23T AT Z AN IETF ML (protocol-based design ) i filk55 19 T H. .




$o3=

I R

TER RILTAEEL, 5 Seia M A (R T R AEUR: 18T ) X 5 4 2 ( object-oriented programming,
OOP ). OOPHEKIM H A NZA, AMTREW LB IR BIX A SRS IR E T 4. 1648 1,
OOPIZER MR, T IR AB OX SE 2 (4 S 1) P LA B 5 A 1) SE R4 T3E 17 o Swift
FHFOOP, (B2 T HF T AR RARMESE , N AEOOP R M AL F A T LU O A AR 22 IR0 F 3k |

Swiftibfif g T —LEOOPH G . fEOOPH, JEHEHHAK, Ny IR IR ZRRARA )ik
A FEEE AERAR S . Swifth it Al B . AT A R2RAN R TBbles . RIS, iz
FHUMSCRNZ Y, BMEATI(E2EAY, PR RE AR OOP h 4 Ak REff R A [, ¥ 47 & ( protocol
extension ) JEfH X FR TR AT BEAYGR K T H.

23.1 AIGER

THERRE P R Z AT, 7 Z— DRI TR X P2 R e S . T i S — sk
AR AR SR BRI
#Bridtplayground, 144 NProtocolExtensions, MExerciselp¥IFts, i H23-17,

RED;EH23-1 Exercisefpil

import Cocoa

protocol Exercise {
var name: String { get }
var caloriesBurned: Double { get }
var minutes: Double { get }

}

ExercisethSCH =ANrIEEME, 0B IVEHRR B4 5 IHARRY G (R ) BRI ( 43
). A4 BE0E T SwitthRERERYI], TERRERET, MR (HLiExercise ), BT
FIRAETIHIEML, WILL-able. -iblemk-ingiX = FhJFZE45 . HET A 1k H 3 () B AR i1~
e, tbinSequence. EquatablefiCustomStringConvertible,

BT EE RIS B . —FEMREAL, O —F Rl ARSI 3232 0R ),
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RA5;5H23-2 EllipticalWorkoutFiTreadmillWorkoutfi4

protocol Exercise {
var name: String { get }
var caloriesBurned: Double { get }
var minutes: Double { get }

}

struct EllipticalWorkout: Exercise {
let name = "Elliptical Workout"
let caloriesBurned: Double
let minutes: Double

}

struct TreadmillWorkout: Exercise {
let name = "Treadmill Workout"
let caloriesBurned: Double
let minutes: Double
let laps: Double

}

XU B PSS RER ST S Exercise, BSR4 FHRH XA SEBl#—EE .
‘EfilfficaloriesBurnedfiminutes)@ AR AN HE LRI B % B o TreadmillWorkoutih g —4>
laps/EPhic st MiAb B S, laps/@EATT B4F S Exercise, [HJEFMZ—TEE19EMNE: 24
) e M A 5 4 [ A

BRI E—A 2B, RS FR23-3 R .

KA%;FE823-3 EllipticalWorkout#ITreadmillWorkoutFSE4)

struct EllipticalWorkout: Exercise {
let name = "Elliptical Workout"
let caloriesBurned: Double
let minutes: Double

}

let ellipticalWorkout = EllipticalWorkout(caloriesBurned: 335, minutes: 30)

struct TreadmillWorkout: Exercise {
let name = "Treadmill Workout"
let caloriesBurned: Double
let minutes: Double
let laps: Double

}

let runningWorkout = TreadmillWorkout(caloriesBurned: 350, minutes: 25, laps: 10.5)

A T OV SCRIFF A PMLAYZERY T RITFIR ik 22 R i T g
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23.2 ¥R Exercise

KT ExercisefySifi, A—MREARBIRIEIE : BB IAR— AL DR LAY 2
FIASE T2 Miwhe re ] Y RIREE AT LUS — 4> ORI X AME, AR5 TE 8A.23-401 7R

REGFR23-4  JldEHMIET R ashHEZ DR

func caloriesBurnedPerMinute<E: Exercise>(for exercise: E) -> Double {
return exercise.caloriesBurned / exercise.minutes

}

print(caloriesBurnedPerMinute(for: ellipticalWorkout)))
print(caloriesBurnedPerMinute(for: runningWorkout))

caloriesBurnedPerMinute(for:)&— "z k%L, 0 G EBLTREST S Exercisell
WAL {8 caloriesBurnedPerMinute (for: )28 iz 4 pk Kt vl LA FAE AT 45 & Exercise il
SR S E N S EOR A, BFEELlipticalWorkout MiTreadmillWorkout, FREUAMH T
Exercisef M@ HFEZ D RIS,

caloriesBurnedPerMinute (for: ) A G¥&Alnldl, {HZWRER—ExerciselJLHi,
PRHAICISA caloriesBurnedPerMinute (for: ) iX 4 —N BREfE1E . Exerciseficalories-
BurnedPerMinute/EPE T A4k, (HJEIRE @A R RADE HIRE G EEWlipticalWorkout
FiTreadmilWorkout ( LA LUGA Al REHT i ExerciseZs M ) ik,

Kk, Bz ke fEExercise M EE — P BRI AN @, Wi $23-5
FR

R7L;5823-5 HNExerciselsfilicaloriesBurnedPerMinute

. . . . ise:
. loriesh y {. . ) t
¥
extension Exercise {
var caloriesBurnedPerMinute: Double {
return caloriesBurned / minutes

}
}

Sy E—FE, P R S T R extension, MNP RAT LIS INA SCELR TR
BRI, (B RASIEIPMU TR o IE MU SZRAEf R —FE, PP R AR INAE
fittlE k. 55 AR R BRARRL, BRI i P R S R R U5 ) oAt 15 e A e i S R i
A b i caloriesBurnedfiminutes. A fF&HAPML AR AVERRE M FHAEZ ML 0
rRES I JE AT

Mk caloriesBurnedPerMinute (for: ) pR%L, FlfEplayground2: i /n4EiR. HXtcalories-
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BurnedPerMinute/& MRyl X A~ R BT ,  anfCAS v #.23-6 s .

RAZ;F823-6 iJjlilcaloriesBurnedPerMinute

Ll E loriesE IPerMi E{F ) R | 1 H
print(ellipticalWorkout.caloriesBurnedPerMinute)
print(runningWorkout.caloriesBurnedPerMinute)

GERIE—FERY

23.3 % where FARIBITHII B

T A AT AT I i A S m v, BV BARS 2R 2 it . 25U, Py
JERRLAATAT MA@ M . i, AT AT, B R s hn i) Ja v A i H g
i FHS A AP AE B At B PR AT i

WICAS SR 22 P N i Sequenceld? ‘5 —-associatedtype, & HIterator, X
KRG 447 B i 454 TteratorProtocol, TfijIteratorProtocol —>44 A Element i}
associatedtypef/n sian A iR C R ISH,

15 Sequence I EMXY R, &A 2/ M EMEM T . Fwhere T4 nl LIBR PR
HXTElement /2R Sequence B4 .

fiSequenceS — AR, IR E HXF G R A Exercise AR, aACSTE #23-7
FIT7R o

RAL;FH23-7 ¥ JEfL & ExerciseffiSequence

extension Sequence where Iterator.Element == Exercise {
func totalCaloriesBurned() -> Double {
var total: Double = 0
for exercise in self {
total += exercise.caloriesBurned

}

return total
}
}

Y e fFwhe re FAJiE A FRZ B —4E . AT I T —~totalCaloriesBurned () 77k it
B H A R SR BT AR R B AESEER R, FRATIE IR T se U AR R IE 57 5 X
FERT AT Ry sel f & —FhiSequence. SRJG 1B ICE W caloriesBurned)@ s XA/
Jwhe ref 4] BRI A5 AR A AV EExerciseM PR AIGRL

T XY R, Bl —4 Exercise 54l . 44T 4 Sequence, T LA AT LA B
totalCaloriesBurned () 7k, WRASIE #.23-8R
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KE3;5823-8 Xf—/ 1 ExerciseType¥i4lfl[fitotalCaloriesBurned () /i ik

extension Sequence where Iterator.Element == Exercise {
func totalCaloriesBurned() -> Double {
var total: Double = 0
for exercise in self {
total += exercise.caloriesBurned

}

return total
}

let mondayWorkout: [Exercise] = [ellipticalWorkout, runningWorkout]
print(mondayWorkout.totalCaloriesBurned())

XABAHZ Ll i totalCaloriesBurned () 7 2 N E & [Exercise | 257 | R4S
J£685.0, Xz, WRGIEMEAZE[Int], S ABEMtotalCaloriesBurned() /¥, Xcodel
Azt SRS HIX A, (HREWE T A, IBARFEEARERE,

23.4 RH REEBEAEI

FIEHFCA L, FRATE PP RS 2 MG & P i . FRATH AT IR R Dy
PEHEEM H BT R AERA S B,

1255 19F B CustomStringConvertiblefhil, B©A — K. — DN FELF 8%
description, MZBExercise, ib'E4kKCustomStringConvertible, HIfCHSE23-9F7 75,
XEWE T T Edescription/@ .

KE3;EH23-9 (LExercisedt7kCustomStringConvertible
import Cocoa
protocol Exercise: CustomStringConvertible {
var name: String { get }

var caloriesBurned: Double { get }
var minutes: Double { get }

playground ¥ 75 A Wi 4~ 45 % , [ & EllipticalWorkout fl TreadmillWorkout #B % 5
description/g@ft,

FeATAT DA 3 sk A X P2 AR idescription, {HEXFE A L%, N NExercise
A T RgrEE, TRt FA R RN . Y BT A5 A ExerciseyE
B Mdescriptionft)— A ERINSCEL, WfCHSE BR23-10/178 .

KE3;EH23-10 HExerciseififlldescriptionfij—" BRI

protocol Exercise: CustomStringConvertible {
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var name: String { get }
var caloriesBurned: Double { get }
var minutes: Double { get }

}

extension Exercise {
var description: String {
return "Exercise(\(name), burned \(caloriesBurned) calories
in \(minutes) minutes)"

playground IS TRTE S T o ¥Rt T descriptionf— " ERINSEEL, FrAATFEA/F A
ExercisefJ2&AI [ CRHET .
FTENPIExercise iR AR A TRIAA, WISIEH23-1107s,

REB;FE23-11 25k R descriptionSEHl

print(ellipticalWorkout.caloriesBurnedPerMinute)
print(runningWorkout.caloriesBurnedPerMinute)

print(ellipticalWorkout)
print(runningWorkout)

TEplayground YA X, REFEINW Tt . EliRdescriptionfSLBE WA .

Exercise(Elliptical Workout, burned 335.0 calories in 30.0 minutes)
Exercise(Treadmill Workout, burned 350.0 calories in 25.0 minutes)

MM Sy (SO ) JE s R AR ERIA SRS, A5 XA 2R N T X
AT T o (R WA GIE, A6 UM 2 n] DI sE F O S8,

TreadmillWorkout & HIE M P W BE &, HEXHHE B KA RS AL T 7
TreadmillWorkout [-3ZFldescription/@h:, X SEE L o= FExercise I RERALHY)
BRINSZFL, MARAD XA F3E, FEXASZE T readmi 1 IWo rkout FAZ. OIS H Sk G R4
TSI o SRR B AR SE PR N R BEAL AT UL, B e AR T 2R i e B [l —A~ S s
T, O FEBEIR A D BIERE N TG — UM MR R MR s 2] T2 |,

RADHER23-12 A MRS

struct TreadmillWorkout: Exercise {
let name = "Treadmill Workout"
let caloriesBurned: Double
let minutes: Double
let laps: Double

}

extension TreadmillWorkout {
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var description: String {
return "TreadmillWorkout(\(caloriesBurned) calories and
\(laps) laps in \(minutes) minutes)"

ik TreadmillWorkout H 523 T description, AR MK R iZiEE i, HAFTEI
ellipticalWorkout i i T BRIASEEE .

Exercise(Elliptical Workout, burned 335.0 calories in 30.0 minutes)
TreadmillWorkout((350.0 calories and 4.2 miles in 25.0 minutes)

235 xTF@d: —NEMYE

Y RAA D AE, RN, REZ AN, £ E—%, RATE
ExercisefJ s> RA I T description( @it ilExercise4k/KCustomStringConvertiblef/py
SEE ), MdescriptionZshn T —ANERIASEFL, M TreadmillWorkout i T — M 5e g% L BRIA
S E AR E S, XREREIE B TJE N NExercisefy Edescription, Aidt, WHEE—/h
W RIS —A BRSO, AR5 AT A MU 2B I—A~ 2 AR (HSERR]) (8
Bk, SEEMAAT

BRI T U SEEI R T3 SRS R S R A, IR HURE R MY S
Bi7 XWTEARA SRR, A XR, RAPREANHIT

MY RSB Exercise M title/@PE . FTEImondayWorkoutH rA Helkic sk bR, 4n
FRAS Y 123-13 17K .

R75;5823-13 § JEExercise, WHNbRE

extension Exercise {
var title: String {
return "\ (name) - \(minutes) minutes"

}
}

for exercise in mondayWorkout {
print(exercise.title)

}
FRAOTEM T — A titlest®, fEExercisef& FRIEHS , LRI RAZAA W T fi

Elliptical Workout - 30.0 minutes
Treadmill Workout - 25.0 minutes

FAE [l sk EFEE N lipticalWorkout FaeFititle/@ . E1lipticalWo rkout Ll Abn i 2
SRR IR BIAILA St 4%, A BR.23- 140K
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RA0;5823-14 NELlipticalWorkoutZsNAnis

struct EllipticalWorkout: Exercise {
let name = "Elliptical Workout"
let title = "Workout using the Go Fast Elliptical Trainer 3000"
let caloriesBurned: Double
let minutes: Double

}

BN forfEErmH i .

Elliptical Workout - 30.0 minutes
Treadmill Workout - 25.0 minutes

WA KA, AT A AR, 5 BT BlellipticalWorkout iUFRAE, 401t
5 BA23-15T 71 o

RA0;5823-15 fTElellipticalWorkout i

for exercise in mondayWorkout {
print(exercise.title)

}
print(ellipticalWorkout.title)

INAZ 2SR/ TR

Elliptical Workout - 30.0 minutes
Treadmill Workout - 25.0 minutes
Workout using the Go Fast Elliptical Trainer 3000

A AN [l —4ellipcitalWorkout{E7ZEFT BN 2 & FIBHESS th T ACARIA title
H, AU B23-139, titlefTENBFEHIGZEliptical Workout - 30.0 minutes, 7EfU
0y B23-15, titledTEN K EWorkout using the Go Fast Elliptical Trainer 3000,
IT-EllipticalWorkout#2HEM SEEI AL SE M I Exercise My R SEML e . M4
ZIIXAE?

ARG R T XS, 155, titleXf TExerciseMSOR AT 1. Tl H 2
AP title 2 i T — DN BN . X ERE M A B R 23-13 0
ellipticalWorkout.titlef}, &ffellipticalWorkoutB/EExerciseZ8MIAYsef], ( [a4Z—
T, FATXmondayWorkout#47 TG T, B HIZEHRIE [Exercise]. )

Ht, ks S E M FExercise ] Y title, guikayIf A 2oh A PR iy
EllipticalWorkoutfysZEl, HMtitleXf FExercisesRIEAZLTTAY,

HIWK, s S BIaTRA ety 2 AME B . TR TE E23-13, ATE RS2 iy
Sl jEExercisedS A, FrLIE S APMNY RIGALAT titleMBRIASEHL, 7EACADHEBR23-15, &
s URgR iR L ZELipticalWorkout AR Y . XM RAUFRAL T tit eI, FrLigmikeas st
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SR RAR title,

PHEE i, WS RAR IR REZEAEEI . 575 S — U A
PRI, AR ENTA R R P s L BN S, AR/ T o ARAT & B
FAIM I T X SRR, B ABATINAT A AT REREA S AR B UMY

23.6 FHIEPkELS

fEtitled Mg ARAEARASTE BT, MExercisetMASItitle, Witk H AR
—F,

23.7 HEEHEES

XA T BB Z A ATE TR e I IR BT 2R o 8 B TR Sl i3 e 12 SR A Swift AT A
FrE#EED . 04, T'chodqu%?ﬁCommand’%EﬂfF)ﬁﬂi AU pRER, i R AR AT DAk 2
JerR e R A W LR

Uil Fmap () rERTES 3%, RATMEE AN TiX Ik, ANidmap () ARE
M. map (1) XAESwifthR Ui JF o T4 Sequence i — MMy g,

SwifthnifE P & K D R R R R vk, R 2 Swhere 41, DIETFAN
[Fi) P 2 D) B ) A T

SwifthRifEEFI T TARZ FAT2% 2T 3 1y s U *ﬁﬁ‘“T BARXEREE, JUHOETESWIft& IR
S — R M SRR B R — A iz BB . ANast, (EARAE—SET B B A E R AT 22U, 3K
ﬁfplaygroundqjH?ECommand%% i iiSequence, jtﬁ{xJ”keTﬁBi%SL%#%v}% EEH

REANBER] e twhere FA) iy & o MBEESES:, SRR —T!



$oaEs

NEEEFARC

P A BT R PR TN A . KT N 2 sh M . BF Eistr i shds sy
BCRVBE N AT o Swiftx A B A BEARXT S . &2 F ShAbBRAF IR NAF IR, (IR0
B s (RS A ST NAAAE B3 TR ). A, Swiftff TS TR
Gt AESHITEXARGAMT TR, I~ G A7tk e i AR

241 WEFEHE

BT (MRS ) B Ao RO BRAR T 5 . BB 2R R SElRe, R4 8 sk
BRI RIS I NAF o ARMEESEBIShYE, GFEIEIE L, R LA A ) Jm kb, #R B s
BIRIRIA . YL HAEAERT, Swiftzs MR NAE . VRANTG EEAME ] S50 R A U E R AU N A

AREBNARET I (FIE2E) RNFEE R B sefins, REe o Ldl i m
17, BERAI—FE, A, XBITE TR IS IBImt & A s . HEISTLHE 3 45 A S A7 it 2 s
P Xl — S NN EERT 5 L, AR I SA & o X E—HR N fEA 245 ERE, H
BT — 5 B T 285001, Prfa i | AR RE A 21481k

Swift MRCHHER 2 TS NAE, e MR ZESLH4E—1~ 51 A3t 4 (reference count ),
X A S NAE 5 . RS RTHEBCRT0, SElst &4 . — B 5] i ko,
Sk g, deinitikiafr.

AEARALINGT, FObjective-CH & B A FE T a5 | -, F3h5 | i H 80 28y i 4
MBI 5 8. B EEA — Aok 4R (retain) X4 (KNS D) Fl—A>
Jridk#E (release ) X5 (W5 HITTE ). IEAREBEZ IR, F3h5 1 FHITHECER Zbugh
HRUE . WSRO — SR 2k, IBAXASLHI ] BRI R T (3 Ui i AR ); R
SRR — SR 2R, W2 A5t

20114F, 3EH A Objective-CI A T 8 3551 JA 314 (automatic reference counting, ARC ), 7E
ARCF, St 5t WA AL T A Gl A AL B AR A DRRFRREOA AT . Swiftts & 7E ARCY 5
Bl E AR o ARANTE ZEARAE o] 5 R A B S ) 5 | B —— S i dn SR, A, B R
GLanfrisfEIR SRR BN . AR H WA RS DR 2 1 s A7 3L m)
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242 1EIsRS|H

BrEE— 1T TH, 44 N CyclicalAssets, A T RS IIHT SCFPerson.swift, J4h A dNfLHS
5 H.24- 1T/ Person&E X

RED;EH24-1 F X PersonZs (Person.swift )
import Foundation

class Person: CustomStringConvertible {
let name: String

var description: String {
return "Person(\(name))"

}

init(name: String) {
self.name = name

}
deinit {

print("\(self) is being deallocated")
}

}

PersonZE HA—NElk, JATTEVIMG L i A HBE THE, il M descriptionitig
P, ‘EffH CustomStringConvertiblefpill, FATARIN T deinitSLE, DI — A9 “B
i CRPER A5 | R SN0 BN A g e ) B nT LB #)

WAE, Betmainswift, BIE#—A-A%5Person, ACEGHEH24-257K

R75;EEB24-2 )@ n] 2 Person ( main.swift )
import Foundation

var bob: Person? = Person(name: "Bob")
print(“created \(bob)")

bob = nil

print(“the bob variable is now \(bob)")

XHBE T — 1 Person?, JTENINERIA T, #RRIGE NIl GEXAEREZR, X
FERL T UK B ynil, I Bldeinitiy#hdT. ) MEIFEITRR, DHZAER 2 F i -

created Optional(Person(Bob))
Person(Bob) is being deallocated
the bob variable is now nil
Program ended with exit code: 0

A frbob e NI 25 KA | A5 — AR5 H) (5IRHZSH), BREN T, Fra pIs| AR % 3 A
('strong reference ), EME TSI IBEE M LB A5 AL ik, 245 ABoblPersonfE#

',
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A IR bobZF B 5 B | TSR 1, #HibobE Fnilht, Bobfa | FHiTEuRL T . AETTLIEZ
Person(Bob) is being deallocatediyiH B, K A5IHITEE RN TO,
E, HrESwifsU/FAsset.swift, J4fi AAssetZ, WAL H.24-37R .

RADFEH24-3 E X AssetZ ( Asset.swift )

import Foundation

class Asset: CustomStringConvertible {
let name: String
let value: Double
var owner: Person?

var description: String {
if let actualOwner = owner {
return "Asset(\(name), worth \(value), owned by \(actualOwner))"
} else {
return "Asset(\(name), worth \(value), not owned by anyone)"
}
}

init(name: String, value: Double) {
self.name = name
self.value = value

}
deinit {

print("\(self) is being deallocated")
}

}
AssetZEAEH 2P T -Personds, Assetfinamefiivalue/g@ M, £ CustomStringConvertible,
I HAFER R TENTE B o BibA — 8 EA g owner, &35 M4 A 75 /= Person. owner
NS, AT BB TE NS 7=
TEmain.swift A —LEE7E 7= QRIS B.24-4 077 .
RAEG;EHE24-4  BIFEY (main.swift )

import Foundation

var bob: Person? = Person(name: "Bob")
print("created \(bob)")

var laptop: Asset? = Asset(name: "Shiny Laptop", value: 1_500.0))
var hat: Asset? = Asset(name: "Cowboy Hat", value: 175.0)

var backpack: Asset? = Asset(name: "Blue Backpack", value: 45.0)

bob = nil
print("the bob variable is now \(bob)")

laptop = nil



274 % 24%F WAETEF ARC

hat = nil

backpack = nil

B R 172, kR T IS E i, XA RIES Al R deinitTr ik, 14
HIFIBEAT R . AHBEEL,  FA RS AR T, i EBA B

created Optional(Person(Bob))

Person(Bob) is being deallocated

the bob variable is now nil

Asset(Shiny Laptop, worth 1500.0, not owned by anyone) is being deallocated

Asset(Cowboy Hat, worth 175.0, not owned by anyone) is being deallocated

Asset (Blue Backpack, worth 45.0, not owned by anyone) is being deallocated
Program ended with exit code: 0

ANFTDA ARG A=, PersonB ol fioc R, [ F|Person.swift, #II—A>
JEPERI— ki E ASAR T ™, WSS #.24-5 7 .

RALFHE24-5 ikPersondl A% 7> ( Person.swift )

import Foundation

class Person: CustomStringConvertible {
let name: String
var assets = [Asset]()

var description: String {
return "Person(\(name))"

}

init(name: String) {
self.name = name

}
deinit {

print("\(self) is being deallocated")
}

func takeOwnership(of asset: Asset) {
asset.owner = self
assets.append(asset)

}

KEBACH AN T XA A A I Asset i %4l assets, ALK =LA XA NI %
takeOwnership(of:) . AREUT =i A AUERE XN AFET = IMA H C Hassetsd, B ™
Howner/@PEF81A1 H C . fEmain.swift, Z5Bob—H %= HIFTA R, W UL B24-6F1 .

KA37FE24-6  BobfRHUITA AL (main.swift )

var laptop: Asset? = Asset(name: "Shiny Laptop", value: 1 500.0)
var hat: Asset? = Asset(name: "Cowboy Hat", value: 175.0)
var backpack: Asset? = Asset(name: "Blue Backpack", value: 45.0)
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bob?.takeOwnership(of: laptop!)
bob?.takeOwnership(of: hat!)

bob = nil

FEIHETT, S T REAT st N R
created Optional(Person(Bob))
the bob variable is now nil

Asset(Blue Backpack, worth 45.0, not owned by anyone) is being deallocated
Program ended with exit code: 0

IE—4k [ R S ) S i o — 4 FR i Tk B backpack = nillt, BHTI A& T0, 2&i0
A . TEFAIBobA AMIBEA BRI, MftA? B—TFE24-1, XIHE RN T Emain.swift
NS EH I B N1 V2 RTAR eS| Y Tk,

SUHH . 2

Asset var
i ] .
SIH%E: 3 [T _——" Shiny Laptop laptop
Person(Bob)
x ST 2
Asset

Cowboy Hat

S 1
Asset
Blue Backpack

var
backpack

060

[¥124-1 CyclicalAssets ( ZHI )

Personfil Asset B SLHIE T HESR N, FHAmicA YR s A 126, bobZAR B A&
e, EREGIH T —-PersonZEBysL . JrtEH (5 FHTHECR A8 10 SCl Sk g, it
SIS THIE R . EmainswiftPEETA AR ERE IniUs, X5 HBHEA T, RETE
24-2H )ik sl

SUHL%L: 1
L l«— Asset
SIHT%: 2 [——®| Shiny Laptop
Person(Bob)
‘x S |
Asset
Cowboy Hat

[¥24-2  CyclicalAssets ( ZJ5 )

FATRIE T AN PE2R 3% 5] A (strong reference cycle ), XANAREZE /RS0 B ARG S | XY
J7. BobB|H T2icARMN (ifitassets/@tE), MEiCAHLRTH T Bob (i@itowner/d: ),
Bob M+ Z [t —# . XSS FI R NAEC 2Tk R T (F5 )ik eS| ) A8 g fR e 1), {HEN
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FEAZIRINL, AR 205 R 10,

MEFrsE S | FHELE—FP A A% (memory leak ), N AL T /295 Bob M BE 7= Fr s BN AF,
{HE YR N R X SN R IR AT IR 25 R 5

AN FHAH U X RE 2 5 He i 3 S22 0 - Cyclical AssetsiX BEFURE S IHi2 1T )5, T FONATE (A0 d6
MR NAT ) BB E RGN, Ak, WARINRISEN " E AR PRmacOSHER, XTHOS
FOEW, 10Sie AN M AAE, AR R Sois. — AN
AR, Bt () PN AFATE SR S AE XA o T FH B A, BV B AN PG B S N Al AR
AVBAT il X EE A

24.3 H weak FTHE1EINRS|H

PEERIR T | — R I R R F TG 3R . M4 bob B AniVn, b3l s A ¥ Iy %™ It
R BN U AT LTSN TREIEER , (FJRX RO ik BRRRI LA 5 th A o Swifth it T —> kg
TR B RIFERISUR . BikAsset, fHowner/@PEMNiRG I 3571 A (weak reference ), UIfLH5
THH24- 7R

RAZFE24-7 lowenerBMHHNFTT | ( Asset.swift )

import Foundation

class Asset: CustomStringConvertible {
let name: String
let value: Double
weak var owner: Person?

}

555 AT ds 1 2B 5 G ARG, Eownerdt 555 | HTEMRE 24304 1HEBob
BB B TCAS FU K RT3 5, Bob Y | HITHECR 2335 . BobME— 158 5 | FH & main.swift
HbobE i,

BAE, MM bob i E i ni U], Boby5 | FITHERE N0, BT LASHOR . i Bob B Rl ,
SN FRREA XS BT RS U, B RABE P B 5 | TR 2R 0, RGBT, BIATA X4
HRRRETL T o

created Optional(Person(Bob))

Person(Bob) is being deallocated

the bob variable is now nil

Asset(Shiny Laptop, worth 1500.0, not owned by anyone) is being deallocated

Asset(Cowboy Hat, worth 175.0, not owned by anyone) is being deallocated

Asset(Blue Backpack, worth 45.0, not owned by anyone) is being deallocated
Program ended with exit code: 0

IR =55 G W AL BlgoR i 2 R A A A7 3551 IS BCE nil. fEmain.swiftH, *{bob
BCE Jynd VRS i H — 28 H S5 BT LR BISEPRACR, AnfURS i H.24-8 7R
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REGFH#24-8 HEPIAIET (main.swift )

bob?.takeOwnership(of: laptop!)
bob?.takeOwnership(of: hat!)

print("While Bob is alive, hat's owner is \(hat!.owner)")

bob = nil

print("the bob variable is now \(bob)")

print("After Bob is deallocated, hat's owner is \(hat!.owner)")

FREATRYT | SehRORSS | AL L

created Optional(Person(Bob))

While Bob is alive, hat's owner is Optional(Person(Bob))

Person(Bob) is being deallocated

the bob variable is now nil

After Bob is deallocated, hat's owner is nil

Asset(Shiny Laptop, worth 1500.0, not owned by anyone) is being deallocated
Asset(Cowboy Hat, worth 175.0, not owned by anyone) is being deallocated
Asset(Blue Backpack, worth 45.0, not owned by anyone) is being deallocated
Program ended with exit code: 0

555 | FHA A 554 -

Q 5951 HgHvar= 8, Aieflet;

Q 5551 LA Byl 22 288

ZIT AR IG5, B2 R D — B85 5| FHAR 09 SClp B, 5951 - S28 inil, fE
AR N1V ZRA DA T 23 2880 FrLASS S I U AT 25 1 . RS H et A IR SE AN REAS , v DA
5O Hvar i

TERZEAEOT , v LIARES 5y Hhakt G W A g pe i 3 M s 5 | 8L, Person 4 9™
B2, FTLLE A M= 1RSSR . Asset&PersondlifA AU, MR BT EIrG &5
M, iz s s B, BAPIAET™, AR A A

WA — PR G S AR T . FEP R self,

244 HASHHEIRSIA

MR I — S ORIE sk Person %™ 1 o B i Swift3C 4 Accountant.swiftdf & ST
2, QARESIE H24-9F7 7 .
18;5824-9 5E Y Accountant ( Accountant.swift )

import Foundation

class Accountant {
typealias NetWorthChanged = (Double) -> Void

var netWorthChangedHandler: NetWorthChanged? = nil
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var netWorth: Double = 0.0 {
didSet {
netWorthChangedHandler? (netWorth)
}
}

func gained(_ asset: Asset) {
netWorth += asset.value
}
}

AccountantiE X T —/ AL ZNetWorthChanged, “EJE432—AN XU FEIF R 88 OBt
WreE ) HEAHREERAE, XNEEAPNEM: netWorthChangedHandlerfilnetWorth,
HIA A S AR A — DT S A, i F 2 — D AR S 9. netWorthfg —
didSet/EMENESE, tiknetWorthChangedHandlerdEZ (iR ST E - S5, gained( 1)
PRECH R VRS TR B ME R Z N B9 (8 L .

i Person.swift, 5T —CFEPersonF &= mesit, WfCiLiEE24-1007R,

KA37FE24-10 HPerson@sfillAccountant ( Person.swift )

import Foundation

class Person: CustomStringConvertible {
let name: String
let accountant = Accountant()
var assets = [Asset]()

var description: String {
return "Person(\(name))"

}

init(name: String) {
self.name = name

accountant.netWorthChangedHandler = {
netWorth in

self.netWorthDidChange(to: netWorth)

return
}
}
deinit {
print("\(self) is being deallocated")
}

func takeOwnership(of asset: Asset) {
asset.owner = self
assets.append(asset)
accountant.gained(asset)
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func netWorthDidChange(to netWorth: Double) {
print("The net worth of \(self) is now \(netWorth)")

}
}

EATHE N T —accountant @, BRIMEJE — 1 H7i iYAccountant SEfi . PersonAy Xt
AccountantfsR5| H, XEEEEHN, fEinit (), FATHES T A netWorthChangedHandler
WE N netWworthDidChange (to: ) Jridk, XA IESHTEI A H W58 H, f)a, B
HrtakeOwnership(of:), WBHISTTA B, WEIFHSITRF, RN IZEEEI T .

created Optional(Person(Bob))

The net worth of Person(Bob) is now 1500.0

The net worth of Person(Bob) is now 1675.0

While Bob is alive, hat's owner is Optional(Person(Bob))

the bob variable is now nil

After Bob is deallocated, hat's owner is Optional(Person(Bob))

Asset(Blue Backpack, worth 45.0, not owned by anyone) is being deallocated
Program ended with exit code: 0

B2 P EAE TSR, RIA SIS RIS PR IERZET T T o AN, 5¥RRE | R
BT : Bob., ZEICAHUIK G T# B A BRI AT A B S M A7 R I BR e 2

B — DA A B TEIRES . Personfi — ANl dJEEXTAccountantpyis 5] H,
{A/ZAccountant I %A XfPersonisi s | fl——2 /D8 —IRE L IJExX M, #n—T, 2%
YPersonfiinit () ik (XM SREGIRATR ), ARG H24-110%R

RrEFHE24-11  Bkinit() (Person.swift)

init(name: String) {
self.name = name

accountant.netWorthChangedHandler = {
netWorth in

self-netWorthDidChange(to: netWorth)
return
}
}

BrEIE R . 5115 B8 Call to method 'netWorthDidChange' in closure
requires explicit 'self.' tomake capture semantics explicit, £uflfizkiE X ( capture
semantics ) & A B E?

[HMZ—FEB 13T ANGS, HIALREIAE PSR e s i, BONEOL T, HIaRyigi
S R A A AR S SE I . netWorthDidChange(to:) &&Personf— ik, MMiE
SMORRAR T seUfByHIE. PrLL, FEHE NI ik Sk AR 1 Pe rsonSEBlE BEsE 5 |
H——tEself, XRRE T A ASANAME: AccountantSEfx A X Personfiyiks | !
AccountantfnetWorthChangedHandlerifiid H CLJPersonffself5k 5| ] T iX~Person, 4n[&
243K o AP SCHIR B XS 585, S AE— IR, B E AN RER a5
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accountantJ& % B 1
Accountant
SIHM4L: 1
Person(Bob)
netWorthChangedHandler &4
‘ W, |
P LR T | FHAd R sel f EPe?slt))f].l;I.‘r%?t(name: )
AR B A P

K24-3 PersonX}AccountantX}PersonffE g5 | FH

HE—IREHREE . ... to make capture semantics explicit., SwiftA<3a] Lfa=th
FE T Fself, [HUEX A MRS A/ N BUEF S, a0 B Ao+ —F . ik,
Swiftil H 77 2 AT XM H self, smiB FRATH A BTG AT Rtk . (X T HE 2L gmie45 0
EATRER NGRS HAEN, S B self T RYP A 673, )

B AR L B AE S, B AR S 5, 75 24 3% 9] & ( capture list ), 14 Person.swift,
FEREE A AR AR, A fRASE H124- 127K

RE;BEER24-12  [HHHIFFR (Person.swift )

init(name: String) {
self.name = name

accountant.netWorthChangedHandler = {
[weak self] netWorth in

self?.netWorthDidChange(to: netWorth)
return

}
}

I R B R AE P A S F i TN LA Oy $5-5 AR 181 36 o 31X HE A4 A R 91 e 15 R Swift
95| ik self, MAEMRT|H. MAEAccountant i AT RE | HPerson, &G HETT
ﬁTD

T se U e AR . o se U 24555 | ARG, 1T i 555 | S IR A2 &
AlESy, AN i se L2 il 251

PGB TTREY, BT SRR E R B T o

created Optional(Person(Bob))

The net worth of Person(Bob) is now 1500.0

The net worth of Person(Bob) is now 1675.0

While Bob is alive, hat's owner is Optional(Person(Bob))

Person(Bob) is being deallocated
the bob variable is now nil
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After Bob is deallocated, hat's owner is nil

Asset(Shiny Laptop, worth 1500.0, not owned by anyone) is being deallocated
Asset(Cowboy Hat, worth 175.0, not owned by anyone) is being deallocated
Asset(Blue Backpack, worth 45.0, not owned by anyone) is being deallocated
Program ended with exit code: 0

245 ik EFNAER R T E

Swiftif ZHF AT RE = AEPE AR 5| A AL . X 2R FR A JE 26 i% P42 ( non-escaping
closure ), AN Z AT Hself, LIRS EILATE WA ZAER R ; HAh s rh i i
fJEREIRAY, HllinetWorthChangedHandle rixX FEFYJE 1

#ki# (escaping ) BT ARE? HEIRFIRIGL — 1 sREH A AT RESSTEIZ PR AR [0 )5 4
o WU, MR TECEE SR RECOVE RIS, AR AR dRakiR iy, giddn it
REHITE AN AT BETE AR RSB, B IR AT RE = AR R IR 5 | H .

BATRE — LR BB F AR A TAELE— 1 PersonsE &5 8 787, H#| HAccountant
REFE = HIME. ZhAccountantigained ( :) J7ikfLid—1> completion AL il LI eI A~
[, ARSI 24- 135K

RAEG;EE24-13 Zigained( : ) Ufi—completionff]fd ( Accountant.swift )

import Foundation
class Accountant {

func gained( asset: Asset, completion: () -> Void) {
netWorth += asset.value
completion()

}

MO HEINE P RSP AHE)S , i completionfAfl, H#HPersonfftakeOwnership (of:)
I, X NP S % s B completionfA B, ANfRALTE BA24- 145775 .

RAL;EH24-14 ffiflcompletioniflfd (Person.swift)

import Foundation
class Person: CustomStringConvertible {

func takeOwnership(of asset: Asset) {
asset.owner =-self
assets.append{asset)
accountant.gained(asset) {
asset.owner = self
assets.append(asset)




282 % 24%F WAETEF ARC

=, NiFEHself.assets.append(asset) . ZiiFay i L i$ 4 gained (_: completion:)
E’Jlﬂ@EﬂFL L1, TN DA LS | F se LRI @ AN 7 vk o Wit Itis AT i, i B % AN vk
BT R,
W5 R e T B PR R 1 2 RfPersonT®in— N7k, (R Rk S A s
PRI E — AN R B IR A, AT B24- 150 . (RS AS9PE, Nididz
K—TRERES Bt 2HR, )

K558 24-15 FfilluseNetWorthChangedHandler( :) ( Person.swift)

import Foundation
class Person: CustomStringConvertible {

func useNetWorthChangedHandler(handler: (Double) -> Void) {
accountant.netWorthChangedHandler = handler
}
}

BRI R, SRR URTEIR S ki P e AR & P AL (Anf&124-4 77 ),

func useNetWorthChangedHandler(handler: (Double) -> Void) {
accountant.netWorthChangedHandler = handler
} O Assigning non-escaping parameter 'handler' to an @escaping closure

Kl24-4 AL AR GRS RO H R

AT E i handlerliX%yaccountant . netWorthChangedHandler/@& ¥, HEMAAAFR B
HRE T LTERBOR BUE RS, WUl b a2k B s R B I3 DR AL BRI 2 Ak i
B, BT LA as FE 2 A T B4

fthandle rric k% AL AT MBS XA, W CRSYE FR24- 16171 o
KE3;5824-16 handlerbric JkiFAf) ( Person.swift)

import Foundation

class Person: CustomStringConvertible {

func useNetWorthChangedHandler(handler: @escaping (Double) -> Void) {
accountant.netWorthChangedHandler = handler
}
}

@escaping)& Tt & Urdiidthandler i] EHEJIE i useNetWorthChangedHandler (_:) 5%,
RSB T LT AR
[l £l main.swiftff XA, AAESIE H24-17FR

RA3;55824-17 fliffluseNetWorthChangedHandler( :) (main.swift)

bob?.useNetWorthChangedHandler { netWorth in



248 RANFI . RARIREF 5] A4S 283

print("Bob's net worth is now \(netWorth)")

}
bob?.takeOwnership(of: laptop!)
bob?.takeOwnership(of: hat!)

H I Fa T I A RE R BT A 98 ELAL BT PR SEPR AR 1

created Optional(Person(Bob))

Bob's net worth is now 1500.0

Bob's net worth is now 1675.0

While Bob is alive, hat's owner is Optional(Person(Bob))

Person(Bob) is being deallocated

the bob variable is now nil

After Bob is deallocated, hat's owner is nil

Asset(Shiny Laptop, worth 1500.0, not owned by anyone) is being deallocated
Asset(Cowboy Hat, worth 175.0, not owned by anyone) is being deallocated
Asset(Blue Backpack, worth 45.0, not owned by anyone) is being deallocated
Program ended with exit code: 0

246 FHiAHkEE>)

Personfl) %= FIr A AU &b AN 5884, Personfigi i Fmh 5 ARG =BT A 4, (B 2% I
EHGEE P, B5fiPerson, fHA3—ANSEER] U —T %=, ($25: WA RS = H
A5, TEEtE T HrAccountant., )

24.7 BIIRPELRS]

TEmain swift A —~Person, TEHNZEICAHL NG T A AL Boba , id#E & iR —42
TOA LI ) BT AT AL X A Person . BRFE N NEBIIAS T IX S 2 ICA BN B X1 bug.

24.8 RANFZ): IREEIREUEBIASI MG

ANFEWIE, SWiftBeA RO L 0 SCBR5 | T FE 5], ( EARE 1 8T BT FR AT T LA
it isKnownUniquelyReferenced( :) PREUHIE— S 2 52 X AN LB ME—S )

B AT LS S 5 U 20, SR WA EIRR TN B A —kE . fEAZ S, AT
T AEXH, FIUHTHEUE2” MG, XS .

MAMES Lk, 05 T HECRA FRATHGR IR S 2% ), TEIRZ, ik il AR A
PR3E (B TR HED) AR Q5| TS0 A, RS RAE,, WX i)y A IRk,
AR AT LA ] — A S R SR 5 | FH TR, IS A28 SR B F G 26 XA H 5 80T HH 4508 . BEh,
FESER I R GEPE TP AT SE2AE 5 | T HE L AT LU A B (LR GH EH T A Bl ),

XERIN T, I S AR AR S A G A5 5 | L B Anfal Fweak T o
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EquatablefiComparable

BRI, Hafeie ZMOM a0 i, FHE M MEE RS RIREZN; WIRAHSE, A%
HITE—MAE 5 — MEKIE R/

AL FEARATH FRATE LN SwiftH FEA ST A M T o 3 A4 H3 RIS -4 B AH S5 2
XA ISR N 7 BT A Y Swift I A S TR SRR 1] O An o 1 [7) 2 78 py FL A S 9336 4 7
. Mt as

PR IREZANFAE W H B VIR G . X SR S R SRt . AT — A B3R,
B A RE AR T LWV 12 ] LU o FRATTAS REHAE K030 — SR BOR oy — B EOAH LSRR

FET AR, Lk A SEZSS R ATE Gnfe] 5 A S T L AR — MR AR 80 . Swifthill
WA AT e PR AE R MY . EquatablefiiComparable, AEE4s /R AL A & B RIST
Xl , HA A — e pR AR, 50 PR VR FRATTR S A o] R[] S Y Y Al S R4 7 e
. Hr#E44 hComparisonffplayground, FFIAARZ 2=,

25.1 fF& Equatable
HE— AR Equatableff2AY, U BR25-1 R

RAZFE@25-1 E X Point

import Cocoa

var_str = "Helle, playground"

struct Point {
let x: Int
let y: Int
}

T R LSRR LT PointZR A PointiyxcAly @ Mt i A bR R B B
AT, Pointi AFIE AW — SRR T 5 — Sl B i Mz RIS,
B— MEAFE ME RSN 2R A%, UTE 252078
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RAL;FE25-2 Bl FPoint3LH]

struct Point {
let x: Int
let y: Int
}

let a
let b

Point(x: 3, y: 4)
Point(x: 3, y: 4)

FATT gk A I AR IR AT T T P mail o FRATT AR X AN B T — R Xy
JE . BERE == A A RS, ST H25-3 P71

KADEE25-3 aflib—kERD

struct Point {
let x: Int
let y: Int
}

let a = Point(x: 3, y: 4)
let b Point(x: 3, y: 4)
let abEqual = (a == b)

SIAHSE A TR X BB TCIRIE T o FL b, XIS 7= — iR . XA IR AR
DRAE T IRATIABEA 15 VFPo Lnt 25 F4) (A - A~ S 491 B4 A S5k o

EYRSEHARINR 7 88 M ik Point 54 Equatablefl . FEANCASIE B25-4 R A RS 78 hin
SRR

RAILFE25-4  IRINFFE ML IH

struct Point: Equatable {
let x: Int
let y: Int

}

let a = Point(x: 3, y: 4)
let b Point(x: 3, y: 4)
let abEqual = (a == b)

PUAE S B T — B o XK, AR AETE A B Point S5 IR —47 . 4515 B &Point
WHTFAEquatablelhisl, fAISLHITL, BRI AN AITE ATk AraFb & A AHSE

R T FRE WS A Equatablehid, FTHFCHY . #%4EOptionf# )T i i Equatable, 7EHH
PR T ISR A A H2 Protocol Reference, FTHFSE3 IS4 308,

SRR T B ==12 B4, (A== 8 A E LT, FH LRI E X FATTL
== AT . SORERETR S8 ORI 55 . o Point /2 I I, FRATTH Z et —
A==IRSZEL, XA Swiftt BE HIE U Hb X A2 B AN SEBI T o
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Equatablebpl 45 iAT G X MM RN A — DS T k== FLBl==K ILHPoint 2!
PIANSEE], B ENTRx Ry & PER EDR AR R FIBr A TR R . AR B.25-5 7K

REBFH25-5 B==H5LH

struct Point: Equatable {
let x: Int
let y: Int

static func ==(lhs: Point, rhs: Point) -> Bool {
return (lhs.x == rhs.x) && (lhs.y == rhs.y)
}
}

let a Point(x: 3, y: 4)
let b = Point(x: 3, y: 4)
let abEqual = (a == b)

AR TH =280, (FE, 8RR EARRA TR ) XA E AW S
B WhsRRFS NS, rhsFoRE S EE . IS EPoint,

PRI SEERARfRT B, a2 bl i RSB L HER I PIAPoint LB X (EL Ry (B, SRS IR M
—Boo L F/R Sl AR .

F— Fplayground iz 745 MRS, VREFBVERER T, FATEIIL T afb Ay A5
AP S (E ATy (EARSE , B A IS SR A 1 . (GBS — D s xfE, R E 2
P SSAAHSE T o dREfE B e i AR e sk = ok (e )

25.1.1 ffifh: PESER

e ==p= B A S iE T RE R RO A A 7R 155, ATV T HS ik e LAE2RA -
By, ABRX==Jr kI EAEPoint A |, Kl FPoint.==(a, b), FHXL L, ==XHWiz
AAFESwifth 28 UAE2 RZ Y

==1F Swifthr i 2 H 9 LANF

precedencegroup ComparisonPrecedence {
higherThan: LogicalConjunctionPrecedence

}

infix operator == : ComparisonPrecedence

Je A precedencegroup, 25.7 TR MAM, —& 2 E==2B A A Wb iz
AT WHLEUL, TEWR XA ERIE, == AT RS LR A LB h ) Y . Rk, 38
FPointi=="CH 2% EUIBHEER: (a == b).

Swiftd ey AE AR N FHRB BRI E Lo 26017, EquatablelMUBER A BIST & &
PRI — A static )ik, WAAIEE H O M PMSOMHE— NS AR E AT A X ML 28
RIRYZER, PO ORA XA LA I statichy, IBadmidasit o A — 1S,
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protocol MyEquatable {
func ==(lhs: Self, rhs: Self) -> Bool
// Operator '==' declared in protocol must be 'static'

2512 7k ‘L7

PointZ AR YERF A Equatable T, BT AR LIMENIA —FEIPoint AUAHSEME T o bAh,
Swifthr i i 3 F==f 8 LR T — 1=, — H—NRAE Sl [ 2 =&
Equatable, Wit I —EETAEM =pREL,

AN ARSI B 25 -6 T 7 Al ik 241 A R AR

RELEH25-6 afllb A FHAEND

struct Point: Equatable {

let x: Int
let y: Int
static func ==(lhs: Point, rhs: Point) -> Bool {
return (lhs.x == rhs.x) && (lhs.y == rhs.y)
}
}
let a = Point(x: 3, y: 4)
let b = Point(x: 3, y: 4)

let abEqual = (a == b)
let abNotEqual = (a != b)

IBATEE RN RZ 2 RS A R e false, WALEUL, XM RUEMSER,

25.2 %4 Comparable

RESRPointfF45 T Equatablelhisl, VRATRESAT UGG LA B4 . i, —A g
TINFH— 45 £56 Comparablebil il DASZHLX AN T6E

FTIFComparableff) SCkY . K h ik %A Hi A Comparable( JCikFifEOptionfd i S di B I & T ),
B A% 5 i HelpS2 5, #E$EDocumentation and API Reference, 18 2 Comparable X & & 7 2T 4 o
PR BRITFESL I — AT M HRF (<) o RIS CasE $.25-78 7= B,

B4 Comparable,

RE3;5825-7 Fi{HComparale

struct Point: Equatable, Comparable {
let x: Int
let y: Int
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static func ==(1lhs: Point, rhs: Point) -> Bool {
return (lhs.x == rhs.x) && (lhs.y == rhs.y)
}
static func <(lhs: Point, rhs: Point) -> Bool {
return (lhs.x < rhs.x) && (lhs.y < rhs.y)
}
}
let a = Point(x: 3, y: 4)
let b = Point(x: 3, y: 4)
let abEqual = (a == b)
let abNotEqual = (a != b)

BV PoLintHS N T 454 Comparable MU A I, BHIN T <z BAFRYSCHL. X ASe9l
() TAE T R R==2 % . E AR LA A AR N T AT, o 0205 xRy 4
INFHRW S, RESRE true, B, K2R false, FRAEDIIEAR AL,

SHTEE A SRR
R E3EE25-8  lit<pR%k

XAERE, WIS H25-8 7

struct Point: Equatable, Comparable {

}

let
let
let
let
let
let

let
let

let x: Int
let y: Int

static func ==(lhs: Point, rhs: Point) -> Bool {
return (lhs.x == rhs.x) && (lhs.y == rhs.y)
}

static func <(lhs: Point, rhs: Point) -> Bool {
return (lhs.x < rhs.x) & (lhs.y < rhs.y)

}

a = Point(x: 3, y: 4)
b = Point(x: 3, y: 4)
abEqual = (a == b)

abNotEqual = (a != b)
c Point(x: 2, y: 6)
d Point(x: 3, y: 7)

cdEqual = (c == d)
cLessThanD = (c < d)

X BACHS A R B x (B Ay (BB TP, SRR cRId RIS, 45 Efalse: FniX
PN S . Ja, <, Ao ®/hTd, 7EARBIY, R Etrue, Stk
S/ N R e ) x (B Ay (B FLd /)N

RAF A EquatablePml —4F, SEBL—ApRET LIS RITRZ 68, Swifthyifl e <Ml==i2 4
EXT>, >=fil<=, X #tJ&Comparable H i ERAT LB <iz BT BN . AR B HIFF &
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Comparable, Fiss HaGRIX L AT LI
IIN— R 50 BRI A T RE, AR H.25-97R

RAEDBEE25-9 o) ffi b

struct Point: Equatable, Comparable {
let x: Int
let y: Int

static func ==(lhs: Point, rhs: Point) -> Bool {
return (lhs.x == rhs.x) && (lhs.y == rhs.y)
}

static func <(lhs: Point, rhs: Point) -> Bool {
return (lhs.x < rhs.x) && (lhs.y < rhs.y)

}
}
let a = Point(x: 3, y: 4)
let b = Point(x: 3, y: 4)

let abEqual = (a == b)

let abNotEqual = (a != b)
let ¢ Point(x: 2, y: 6)
let d Point(x: 3, y: 7)

let cdEqual = (c == b)
let clLessThanD = (c < d)

let cLessThanEqualD = (c <= d)
let cGreaterThanD = (c > d)
let cGreaterThanEqualD = (¢ >= d)

i = AT R LU 4518 2 B 80T

Q oM FEETd

Q ckTd

Q cK T4 Td

IEANFRATTG Y, XL A g R s true . falseflifalse,

25.3 4t Comparable

ComparablesiFr F4K/K FlEquatable, RATAEC 4205 BIRXFAREREA T N T &
Comparablefi, Wl[Fi & k== B LIS A Equatable, XFISCRWEREE , MR 1K
I 44 Comparable, IRt R g 75 /54 Equatable, MPointZEaik g et i
f¥&Equatablefy s, WAASTE #2510 78 .
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REGFH25-10  MERALERIFTE A

struct Point: Equatable, Comparable {
let x: Int
let y: Int

static func ==(lhs: Point, rhs: Point) -> Bool {
return (lhs.x == rhs.x) & (lhs.y == rhs.y)
}

static func <(lhs: Point, rhs: Point) -> Bool {
return (lhs.x < rhs.x) & (lhs.y < rhs.y)
}
}

RN Z e R $lplayground s 1745 SRR 22 Aif—#F

KT WA, wEHUILE ., BARE AT A EquatablefliComparable %A 4, HI2¥
BE, WIR—FRAIFFE T Comparable, APE—EWfFAEquatable, X — e XA A
UL, FrLLX J&— 454 Comparable AR BB Rl LT 0 . NIINAT A Equatabledy = BB
HnR 258

S—J5 I, ANSRFRPSEAIST G — kR [ HAW MU H 2 LML, IBA RN ak R BT ¥ &
BB A B . BRI A A A, (] RIS CRS B EL T et ] g ORI B 2
SCMSOERATEE 7 SR e

25.4 HiAHkE S

SEELPIAS ASARAN o WS SRR IZOR Bl —ASBTPoint, B 2EPI SR Ay (EARN .
B — D EZFAPoint LI ) +2 H AT

255 HEEHKLS]

HE—PersonZs, BAPAENE: namefllage, N HEE N, BIFE—MWITAL T, A
M E MR ESE

B, HrEWiA-Personf S, B HMREA A H Ep1MIp2, PN — IR e 5 51 (1) 5L
“people, ARIGHEN TR .

BAVH/R T EERR HH—A A SRS — DB P RS . W JHFindex (of:) J7
B, RO LRI AR T EATTRNE . XA 53k B]p17Epeop e R T .

PR R I—A 51 . FELERT A BRA MR ARG R DC e . RN I REE index (of @) 45 IR
“yirmplindex, ERENIZEO,



25.6 BHEHKZS]

FAT4HT1EPoint A7 & Comparable it 23 s Ak — s A A RIERA 45 R

let ¢
let d

Point(x: 3, y: 4)
Point(x: 2, y: 5)

let cGreaterThanD = (¢ > d) // &
let cLessThanD = (c < d) /] B
let cEqualToD = (c == d) // &

WG, H— B X(E My AR T 75— i, ROk 1o 92k b, XA
LA A BRAY o

HKEPointfF {5 Comparable )y MBS XAl . TR AT B LR B WO LU FE RS, i
AR By (H . Hai R A S FEb s Irn A B i, XSS %% ta < biR[ltrue.

FHANPE25-179 B 28 A3 — A A RO LA R

distance(a,b) = \/(az — bz)? + (ay — by)?
F25-1 WL PR

25.7 FANFEI. HENEEF

Swift /R VI & F A A 2 SGE BT X MR R E R AT LA A &8s BT R R A
PersonflSLflZE g T o 284000+, FRATAEH+++pRECRIEP S A5 1S,
fdPersonzs, LIS R25- 117K,

REDFEHE25-11  AHPerson

class Person {
var name: String
weak var spouse: Person?

init(name: String, spouse: Person?) {
self.name = name
self.spouse = spouse
}
}

XDRAPINENE: —DFRAT, N DFRB . EA— 4 X e m MR E R ih 7
o B spouse@PE R =R, FoR—A AT REBA BLH
B, QI IERPIASLE], RN $25- 12578
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RED;FEHE25-12 GRS AL

class Person {
var name: String
weak var spouse: Person?

init(name: String, spouse: Person?) {
self.name = name
self.spouse = spouse

}
}
let matt = Person(name: "Matt", spouse: nil)
let drew = Person(name: "Drew", spouse: nil)

e, FIH— NS ELT TR R E I A I 3 SR IE BT sR AT
TAE, WARASTEH25-1307R

RA%FH25-13 = HE BB

class Person {
var name: String
weak var spouse: Person?

init(name: String, spouse: Person?) {
self.name = name
self.spouse = spouse

}

let matt = Person(name: "Matt", spouse: nil)
let drew = Person(name: "Drew", spouse: nil)

infix operator +++
func +++(lhs: Person, rhs: Person) {

lhs.spouse rhs
rhs.spouse = lhs

}

HHIE B +++ T i Personfy SE I Z5 15 , 1E — A BsEAT , B HFE A2 ],
+++ [ SE ISR SRS X 5 ) spouse @ 1 o

+++%F 18 Eprecedencegroup, Wik Eiffi fiDefaultPrecedence4l.

precedencegroup DefaultPrecedence {
higherThan: TernaryPrecedence

}

B2, LA ) higherThan & 45 14 7 higherThan € S T i& 845 M X 5 — A4~
precedencegroup i 15 SC 9% . 7E 4 i DefaultPrecedence B AR S e 55— A AR
TernaryPrecedencefijprecedencegroupry, X —=Hiz&f i precedencegroup, (3% H
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KT =HBEMFWHE ). L IRNTHHEE T +++ (Lhs: rhs: ) = HBBRAF LM, SHR
BT

M—T 4+3 x 3 -1 XX P RBIR: Lk P e i m . BTk e g
JTLL4+3 x 3 -1 EERUE 12, Akt e bk s, IBALs e IE20,

precedencegroups$efit | —285E [ SGEFATIHAWIEI . FR T higherThan, & —14
HEMET Fassociativity,

associativity & X T [Al—fLe s AT a4 & . B leftaliright, N, i85
5+ - J& T [—1-precedencegroup (AdditionPrecedence ) , FrLIMLICHAINN], WHEAR A
A BUFE AN S e g o T B XA AT IR 4+ 3 x 3) -1, W
BUEVL, SBHR 3 x 3, PRI R, RIS REAS G, IUERET @4+9 -1,
SRR 13- 1, k12,

KR +++IVE & LE PN Person L4505, Fr AT 2 A . i, RASE 2K
FEROARAS: matt +++ drew +++ someOtherInstance, [Eth, HEEFERINIILSEHMEE &5
areiT .

R AWRAHIE AT, WG BR25- 140K

RAD;EH25-14 i [ E BB H

class Person {
var name: String
weak var spouse: Person?

init(name: String, spouse: Person?) {
self.name = name
self.spouse = spouse
}
}

let matt = Person(name: "Matt", spouse: nil)
let drew = Person(name: "Drew", spouse: nil)

infix operator +++

func +++(lhs: Person, rhs: Person) {
lhs.spouse = rhs
rhs.spouse = lhs

}

matt +++ drew
matt.spouse?.name
drew.spouse?.name

imatt +++ drew ] TLEXMANSEHIZET . Wi BT8R MR E R/ XA R AT,
BIREXABFATREH], i HABAKER M E e, (A3 ] — Bt R SO A ] A € st
FFo S FE BRI [ E SGBTEATRT, b B U R NHRRER 1 . X EWE L A& s
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AT SR BRAEAR T VR B s AT N . (55 1, Swift e/l A Wi LR A7 548
B A SLEFAT . 20, IRICE+++ A R Y emoji, {1_3,/5’JI374EU+1F61AD )
ARFEANEBNHEYA AT RRSAU H++2 A8, (RACWEATREEIL, ) BB
AT SOR YR -
AN, XA A SGEEAFRECA thmarry () R AE . TSRO S . 20,
—marry () Ik BRI

func marry(_ spouse: Person) {
self.spouse = spouse
spouse.spouse = self

}

X B AT B, RATREAR A 2 B AR EM T A o XS AU TER R T A )
A
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FHIRBIAIM A

FEXER oy v, FAT TR L P i v P~ A Swi U TR I ¢ 56—/ Mac b T FRSE —/4~OS R A, Fifl
LSRR, RS T A GSwifthlObjective-C IR IR HIEE A AR,




$Fo26E
F—/"NCocoap’

SwiftA — MRS AR B4 FObjective-CAZ TLHAE T, J& & J2 5 Mac FOS IV I 1%
GET . WA ISR E— R PRI X AE S, (R =B S5 1R—1
KELIARL . Swiftfi 155 FObjective-CIE M T RE , H AN & 52 1 Mac i F 9 J 4 API——Cocoa.

SwiftREMEHI FH B V2 Fiid WA 4% (bridging ) FH AR SEILFICocoa ( LA K HAObjective-CHESE )
HEIIRE ST o MrEEt R I —FE S VR 5 —Fhif 5 b sR B S il s R . MR T LU RN T 1)
SwiftiigJ# FHObjective-CrREL, Objective-CHULRETRFHSwifthRiZL (A —LLfRifi| ). ZEUEN T, i
e A SN AT, AN R EERNT A, Fft—2e B B AR REE B —LLf+

LR E | A TEREHE— " Mach) 511 v F Vocal TextEdit., VocalTextEdit/g&— 3 fij 2A A S
ARG, A — PSR REE . XA AR, FORIERIRE:— T Cocoalt & o EEHINIE
PRZ& Cocoa, THSHEMMUIT) (ERIFEZ Cocoakiifet ) —1i

VocalTextEdit/2 2 T L4469 & A ( document-based application ), i [RBFT 2406,
SRRSO, SERUE, AR IE26-107R

@& VocalTextEdit File Edit Format View Window Help

Stop Speak

cupidatat non
laborum. This is my document. Hello Cocoal

E26-1 SERE R Vocal TextEdithy
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T Vocal TextEdit SR T 11T 23587076 L AHR L 12 EBAE e — 1Tl B B0 SO G
v o WA Speakd Bl 23 ik UL SR SCRI Y A AR B R o Stop & LT T IR B . IE AR
BTG, YRR SCREAIR A, Vocal TextEditth 37 5 18 BARAF . FTIFAN A SRAE I RE

26.1 FratliE VocalTextEdit

FTHXcode, EFEFile — New — Project... ( tHA] PAZEXKH 7 11 5 i Create a new Xcode project ),
P macOSIX I, ( ANZiOSIX I ), #EH#EApplication X1 Cocoa, sidiNext ( UIEI26-2J1/R ).

Choose a template for your new project:
i0S  watch0S  tvOS Cross-platform @ Filter

Application

A X &

Game Command Line

Tool

Framework & Library

Lo - A y
w & By %
Cocoa Library Metal Library XPC Service Bundle

Other

v

Cancel [ Next |
KE26-2  HEFECocoalhi HELRR

T A, 8 TR K Vocal TextEdit ( ANEI26-378 ). BRI IE 5 12 Swift,
842 ¥EHE Use Storyboards il Create Document-Based Application#fi %€ i . #ii A txt/F & Document
Extension ( VocalTextEditix Z 5t — N SUARSEAS, B PAT SR X )o

@®

LN

Choose options for your new project:

Product Name: | VocalTextEdit

©

Team: None
Organization Name:  Big Nerd Ranch

Organization Identifier: | com.bi

Bundle Identifier: com.bignerdranch.VocalTextEdit

©

Language:  Swift
Use Storyboards
Create Document-Based Application
Document Extension:  txt

Use Core Data
Include Unit Tests
Include Ul Tests

cancel previous | (N

[€26-3 It E VocalTextEdit
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siiNext, ¥ HARF R T, SEMR T RERBIEE .,
TEARZE Z 1T, Jek i BH— T CocoafiOS ) FH#R S PRI A% O =

26.2 1RE-E-I=HI=E

BRI _ALE -3 4) 2% ( model-view-controller, MVC ) Z—Fhikifi=, BRHEE, Fk
B TAEME ARSI LUE = A8 WLECREE S . R IR XTI =R TRIRERE
Q ARG T RAEEE, T R B VT EdE . BN HE P FURR R, AR
AT A Cefl 2R Lo B R H R SR 2200, —MdRF
e B 2 Student g L — RIS 4 . —~Student & —A 244 i AT Ja 1
L, NS AFREE . — BT BB AL SR 1 SwiSR R E AR X G2 () AR ER 47
TEVocal TextEditH, Document<x7t 4 i P A4~ SCA SOOI 42
Q ALE N AP ILITER . IEFGEE A A 2t 20 b4 b, AAEEE G iz P A
PLEIRHGE A O Bos P SEPRE e 24, WARFE B T 8URAE . — R4
BRI 2 . YR AT DAY &AL o 7E Vocal TextEdit MF%‘IN%@%NSTextView%n
NSButtonfH 5Ll
Q A= 4) 25 7 STES LR R 2 () A BB AR S P CGlE R AR
FU), TR G BAR IS AR, IR, TR RN I EIEST 3 )1, EAE
TR R AR E R . 7E Vocal TextEditHr, ViewController<:ihifEDocumentFi5F
EREZ AR,
@26-4%/?THI']TLFHF$#F (HehnsSibidiedll ) Xz Bl . HE, SREAIMEAS
HEEE AR AE T als MR, MIEEEXTREBON R, IR HAXT G5 R84S .

B PR E A R
i SR R LYy
H RIEHE L g
. S
A .
B RS i LR

AR ST T %ot G2 e SR BB AR
F26-4 i ARIMVCE il
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26.3 WEEZHIZE

B A T LA Swift SCHF, DL — S FRATE b 22 H 2] ) Main.storyboard . 1 %%, 1T
ViewController.swift, A1{CHSTE H26-1077~, SeHOARRFEML R JL>7E 55 PR %L (overriden function )
L, R A A I S B33 26 pR R

REZFE26-1  WEHERRAAS ( ViewController.swift )

import Cocoa

class ViewController: NSViewController {

T, ViewControllerf&NSViewControllerfy 135, A E X, HEEG N7 EHE
F L G N AT R

WIN—AN @A LB s, AL 26-2T 7~ . AU AR A KK, Fi147E
Je T

REGFEHE26-2  IIm— @ PEREAS25) % (ViewController.swift )

import Cocoa

class ViewController: NSViewController { m

@IBOutlet var textView: NSTextView!

@IBAction func speakButtonClicked(_ sender: NSButton) {
print("The speak button was clicked")

}

@IBAction func stopButtonClicked(_ sender: NSButton) {
print(“The stop button was clicked")
}
}

JeZME@IBOut let MI@IBAction, FH— FHAMARAS, Ff1AHH T — R ITAY ] 25 2581 E
PhtextView, PiMZ3ZNSButton HLEAT iR [MHEAY pREL . textView/ @ MhFs m SCRY # H b i 7s ml g
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AR AYFST . fEmacOS T, CocoatRfitixX MIREAYZEENSTextView,
¥ Optionfd I s NS TextViewdt A CHY . FEsi AV b, ASdRE Y Class Referenced]
FENSTextView B M CRY (UNE26-5H7R ).

eee < | > iO Q Sear
8 3 R ‘

» Swift
» Objective-C AppKit > NSTextView
» JavaScript

Class

NSTextView

The NSTextView class is the front-end class to the Application Kit's Language
text system. The class draws the text managed by the back-end Swift | Objective-C
components and handles user events to select and modify its text.

. o ; : SDKs
NSTextView is the principal means to obtain a text object that acOS 1010+
caters to almost all needs for displaying and managing text at the
user interface level. While NSTextView is a subclass of the NSText On This Page
class—which declares the most general Cocoa interface to the text Overview
system—NSTextView adds major features beyond the capabilities Symbols

Relationships
of NSText.
Overview

Your applications will use the NSTextView class over the NSText class. It is also
important to remember that NSTextView conforms to a large number of protocols as
listed above. The methods of these protocols are available to instances of the
NSTextView class.

Be sure to read Cocoa Text Architecture Guide and Text System User Interface Layer
Programming Guide to fully understand how to use this class.

About Delegate Methods
26-5 NSTextViewft 2% kY

NSTextViewf R ZJEMEM Ik, (HEX AN A ME— 2 A& NS TextView S HENSText
PRHER . 7ENSTextViewS % R Relationships— 35, s diNSTexthE4 il LIBkEE FINSText Y2
HHY . NSText#efit T string/@th, BELLFRATLAFAFH AT 2 ERBURIAE B SCAR I I I 25 o

@IBOutletfl@IBActionH ) IBF /KInterface Builder, fRA ARG ( LA BIFRIERTE ), SFH
O EVRIT R AL T RIS T H . AR E TRARAS 9 X code Fl I 3K A7 oy FH 7 AL 1 [ Interface Builder
Interface Builder/5 Kt 5 IF 1 T Xcode, {HAZFET 51 DA SSERIS 2 X code P IR “HI P S A Jmy”
A FH)ER 43 4 E Interface Builder

@IBOutletMl@IBActionZHric. X H AY@IBOutlet M@IBAction A2 IATL(lAT & X =k
MRS, T SE i kX code B #bric i) Jg 1 Al 7 1% i Interface Builderfi 5%, @IBOutlet 5 FXcode,
J& M textViewssTE Interface Builderd g X & ; TM@IBActiontiifInterface Builder, X7 EESTE
AP EREAS B RE C Heln 354 ) g
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26.4 1£ Interface Builder & E M E

AR B . 7E X code Ze M A T A% St [X 38k 2 £ Main.storyboard . 0 Z5A SCA LA AT #i 4k
77 2 H Interface BuilderAf Jay i FH A 7 1 AT o AU AT DA FH 24534, 1T Vocal TextEdit
H 2 HMain.storyboard., Main.storyboard— Ui K WK 26-6 17 .

®e=® p B A VocalTextEdit ) B My Mac VocalTextEdit: Ready | Today at 8:24 PM = |9 |0 E 0
B 2 Q A © = o B |2 ¢ > [ VocalTextEdit ) " VocalTextEdit ) Main.storyboard )  Main.storyboard (Base) ) [ Application Scene ) /A, Application LG B 68
v & VocalTextEdit v B Appl
nf VocalTextEdit ot
) ¥ /A Application | Window Controller
3 AppDelegate.swift » = | Main Menu
S ViewControllor.swift @ App Delegate LN ] Window

@ First Responder

» [ window Controller Scene

Info.plist » [E] view Controller Scene

» 1 Products

Not Applicable

View Controller

Your document contents here

+1®) OK||| @ Fitter o} 12 tof tal | B8 | @ Filter
[€26-6 Main.storyboard 4G N2
&126-67 P AL 25 B TEARGE: A% K 40 ( document outline ), SRS KA LIRS O 2 s &

AXTERFF XL B KR o WNARB AR SRR, w5 AU HB I Show Document Outline¥ %41 ( 40
E126-7Hi7R )o

Show Document Outline

+[® OE)| 0}

FE26-7 R SCRY RN

PAEMain.storyboard 1A = HLX s, M LB T 200l n H B30, & D flde A s R
Hasfm 5t AR SR A #2# £ 4 % (view controller scene ),

T, EE R g A A — 1T S {ENSTextFie ldHP A SCAS  FRATTATR B, T LA i Your
document contents here 3., #%Deletef8 MIBR & o
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e, FAT TR R 18 A, 4 R OREUE Vocal TextEditiE AT i Jm 1o AR TR
XEA R, siifiXcodefs FARIEHIR BRE, WK26-877KR.

Hide or show the Utilities

K26-8 B RXcodefy T HIX

THRXHTFFEREE (library )o JEIPRL T IR DT, AR 7. 264 @ FbR
BoRaFF % (object library ) XFR 7 HLAY R G2 AT L B ORI AT Jas WA _ R Fi P B

26.4.1 NINBRIEFNE IEIREH

FEXT G2 R IR 48 ZAE 98 K button, HHIUAEXT 5 FE 10K () Push Button#/RNSBut tonf)—4>
S

BRI AR R i g 0 P S b, DO G rh e sl R T A e L D
Al USRI A RS s, S IEE (R Lk, FdH SR B 26-9 TR i
XU BN T FL, IR AR MU THER” ( Human Interface Guidelines, HIG ), HIG
PERR P S RE bR . SERITE R G EAHIG, T LAFETT A SOy rh 3,

OH| O

F126-9  MOHG A Pt oG R B AR
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MAEM BRI St A R 1, WEAERE MR, SRR, Hi A Speak
[X >4 Speak [ Buttonf il i —2& , [y LAFRER AT GBS R il dm 25 007 5 H e Il s, B2 MR 305
L b o (ARFR G2 THe AT X AR, )

Vocal TextEditif7 2 Speak FlIStopFc il . P-4 2 — 4 I W0 P il #s Lo 055 A e F w4
JyStop, HizhE H 2 W M F]Speak e E A 1 B B o BRI I F2 il 25 0 AT JR) B A R N 2 28 (LT [
26-10,

Stop Speak

[%126-10 VocalTextEditd i/ : M54

26.4.2 RINXAME

Vocal TextEdit 55— SUAGE2E , LA B4 — AN S P ASCAS 13006 42 R 11
HERNE, i Atextview, S SCATRIEINT G4 sh B IR 1, BCTERAER T 18 923 (4 Xk b ]
MMER26-1178

(i

(]| u}

F26-11 VocalTextEditfiJ5: #RINSCAHLE
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FRATAT LAAE AR 5y X3 b S T oo 2R R e, nT DAFE ST R A s i R v o 7ESCRY RN
A $EBordered Scroll View - Text View, WN&26-12f7R,

> Window Controller Scene

v [Z] View Controller Scene

v 0 View Controller
v I® View
> ',,' Speak
> '.' Stop
» [E Clip View
"' Scroller
'!' Scroller
Q?] First Responder

Kl26-12  (ESCRR APk SCAR L

TR, BUAESORML R SCR R ORI AT 1 e A S b R AL Tk HoiRES (R R mise, R
TEPUZE RIS A b BT S A 75 )o AR L i BOR R N i shiZeiln . £
TOFIR 3 B AT 2 i s B T 200 5, Hi 2l L LR IR AR 2 BTAS I PSR R O o B,
A SR AR NI T K1 26-13

Stop Speak

.

[®126-13 VocalTextEdit: 75

M EEI B4 . VocalTextEditha siLL G, 7 LA Command-N4H 54 ( B(1EFEFile — New )
B SCRY, 180T DAFE SCAAE i A SCF . AN ITEL,  Speak Ml Stopti A 4B 1EAh,
INEEFRIH, FRANMRAERM, BT SFEAR TS, B AP S n] @,

A —ANAKIH B A8, 5 PR SRS O AR, DA T2 2S a) A B SO, ke
RIFRA TR (GnE26-14F778 ),
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e0e@ Untitled -

Stop Speak

F26-14 55K/ NI
VALK INIF X RPN IE 5 AT M e AR TRATTAREL R . BRAERAE XA A]

2643 BzamE

SESLPRAIL T — NN A sh A SR R G, T A B — e A Ok 8 e AR R TR R R R 2
[ FR o X H AR R SE RN B T AR E,, A FRATToT LA B — e A, LUSE
TEVE & Vocal TextEdit it K/ N AE HAT b2 A HE )

B, BIAAHGRESpeakd LA T SO M A4 B . $5H:Control 8, s i Speak 4, #X
Ja A s, ERILEE IR E s, WnE26-158m .

3
Stop O Spe%n

(view]
El26-15 H3I)R: Speakf#fl

BT RAR G, Sl —A LI CE, RATELARIH A M E, LA (E Shiftbl I
i Trailing Space to Containerfl1Top Space to Container ( {l&I26-16f/~ ). [ TEMNA B4 TIEIE S
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(Hemndeik ) b, "S54 (trailing edge ) RIEMEIRIAILI . TEMNA ZAERBERTES (L
AAAKIE ) o, AL WRISIER LS. “RIRHZ” (leading edge) HZ M. |

PRVITN

4

v Trailing Space to Container
p O Speak v Top Spag< to Container
Center Hotizontally in Container
Center Vertically in Container

Equal Widths
Equal Heights
Aspect Ratio

Add Constraints @

Text View - Displi
manipulates text le

E26-16 BN SpeakfREHAYLI R

YR A, 2B B — 2k (O T I 25 3 1 Speak F2 41 4 TS AR Pl 42 1 5 4L L 118 TOU8
H—EFNERE T AN . FRRIETTVocal TextEdit, 22XV E 1K/, BUAETRATTIRAE A 11 K/ N R
1 Speak AL S 2 FBAETE MO E (F FFA) T

A3t StoptZEL A SCAKL KA SZANT , T2 BTN E2YH , Sh StoptZEL TS INER Speakd&e 4l —
FERIZIH, e ST BRI E AR A LA o (R FRB FOE M R OC R AR
> Stop P AN ARXT L E 5 I 2L AL B, IR L e — 1A 7E Speak T2 £ Y £5341 .

A Stopti L A Speak 4l 2 M A E 2 o, 75 Bi4% 4 Control #1465 8/ Stopd 41l B SpeakdZ £l I
S SR AN, 43 Shifti )T 16 ¥ Horizontal SpacingfiBaseline ( 41&26-177% ), SRJG4% T [H]
KX

| Notes =

O Stop O v Horizontal Spacing

Top

Center Vertically
v Baseline

Bottom

Equal Widths
Equal Heights
Aspect Ratio

Add Constraints

E26-17 HIM)R: StopfElIILIHR
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TR [ B 20 SRR P PR 22 1 ) 7K T B 8 2 [ A Y o Rk 20 RO DR P R AL e PR AL N
Y SCARFELE I XTS5 . FRRIETT Vocal TextEdit, J#%EE 1K/, WA Stopit il — B ANTE IER Y
g,

BRNISCAMAE T, FATEL LSRR B R/ NI 2 TN n 2 8] 5 —FE . B ieS
BATZ AR B AT SR RN TR IS ? 72 SCRY RN sh o il DA R #2248 Controlf, M
Bordered Scroll View - Text View$i s 2] & I ACHLE, anEI26-1817R

> Window Controller Scene

v [E] View Controller Scene

v O View Controller
C Vw3 )

> '.' Speak‘
> '.,.' Stop
v [[ Bordered ScroView - Text View

» B® Clip View
'!' Scroller
".' Scroller
4 Constraints
Q?] First Responder

K126-18  HZhA )R : SO 2L P4 il o g L]

eSS FfEShif Ik £ — 123 . Leading Space to Container, Trailing Space to
Containerf1Bottom Space to Container, XS R EETH A2 . AR, OLEMGE H A%k
FATEFTEAR Eif, B3R RXE, #5243 Control i, i zh SCASKL I 2 Speak il , 7E 5 H
SEH RS Vertical Spacing, X RS RIS EL A SCAML I Z 1] A BRBSANE
R PVocal Tex GO FIHSE B 1 h, BT AT E R 2 i o nio st (X

26.5 EiE
Interface BuilderJf-AJ& HAECIEMAE . A Js P A, B REZEZA I FISwiftftaD .,

26.5.1 73 VocalTextEdit Rz % & B fr—sh{Ext

TEi2 17 W IF Hon#X Main.storyboard 2 J5, Cocoaiz 17 Hf 2 Al —~ViewControllerf) 5L
B, BCEEE, wELGE T (outlet) FISIfE, XFF Vocal TextBdithidl, FAl 1Ay EEXT & B 2 Aif SC
FifViewControllersEfiif [ speakButtonClicked ( :) ¥k, ##{¥:Controlf#, MSpeakFitHl i
sh#|F RViewController bR L, WE26-19577R,
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View Controller

-

:.» ®
S— T

[E26-19  #%E4%Speak$# 4l

T B 5 7] AR B — 5 SR B, XA SRER R T s il Speakd £ B AT Al fig & A= O B
B S B R i Received ActionsX i ik #:speakButtonClicked ( :)ZhfE.

AR T—A4> B A7—3h 462 ( target-action pair ), HAx— Zjﬂ/FXﬂE{ETT ( e andEA~Zaminy
SEA ) A BARTE R ZIE (Hean—A073k ) SCIESR, 385 M R H P s fE ( edn S
). M i Speakd Ay, X ViewControlleriffspeakButtonClicked( :) Ak,

BRI, N Stop$i H A HE H bR -sh4EXF . #%E Control 8 , %FT@EJStOpT”’%ﬂ@J
ViewController&tr I, TEFH SR P 3EFFstopButtonClicked( :)ahff,

M IFs N, G S . P13 Xcode, REE BNITCIS SN A 2 H &G
B XA Ik fEspeakButtonClicked( :)flistopButtonClicked( :) B Sprint()
TS

26.5.2 FEEXAUELHO

Mgk TR TG fF AR S e, SR RIrE i A, &
TSR EA B PTESCA I A A RSO . ZHEIX — A, 75 28 AT B2 AYeIBOUt Let Al
SCAMAL

ZHEH T, $AE Control S-S AL A 12 il 2 KR RIS B, InE26-20R% . R,
I B TR 322 P B S AR B P A S
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Stop Speak

/
[

KEl26-20 FEZSCARMIEH O

e SR textView, AT Y@IBOUt Let /@ IEMY & XTI,

AT DAEIF BT T, R AA8b, R P — s & ik ZeIBAction,
{HIEEHZQIBOUt let R B I A X BIT A4, AR T2 SCARME M O, e LTI
ViewController.swifti & i speakButtonClicked () FE:, fEMFT SCAME N EFTEN R,
WAL G 51.26-3 7R .

RA5;55826-3  i[:Speakd T TENSCAME A ( ViewController.swift )
import Cocoa
class ViewController: NSViewController {

@IBOutlet var textView: NSTextView!

@IBAction func speakButtonClicked( sender: NSButton) {
print (“The speakbutton was clicked" "I should speak \(textView.string)")

}

@IBAction func stopButtonClicked( sender: NSButton) {
print("The stop button was clicked")
}
}

MHEIFEAT R o TE ORI i A—2630K, SRJ5 siidiSpeakdZifl . ARNIA fi AR SCA 22
Witprint () VAFHATEN K, HEENSTextViewlstring/@ PRl 25 2680, 264011, WndqE
NSTextViewH % AHello, world!, #R<F 3.

I should speak Optional("Hello, world!")

(Uni%m AHello, world 5% T T B 4258, AR2AEAEHRI BERN\N, WHLRHATAT. )
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26.6 it VocalTextEdit “imig”

REFTED H SCARARYT, {H 2 Vocal TextEditfy B AE B AR &1L B H P I SCAS . Cocoatidfit
T —-/~NSSpeechSynthesizerZ k& i . Jc4iViewControllerifiin—AN @, ZEAI R
NSSpeechSynthesizer, UMXALIEH26-4FR .

KRAZFE26-4 INIINSSpeechSynthesizersiffi| ( ViewController.swift )

import Cocoa

class ViewController: NSViewController {
let speechSynthesizer = NSSpeechSynthesizer()
@IBOutlet var textView: NSTextView!

@IBAction func speakButtonClicked(_ sender: NSButton) {
print("I should speak \(textView.string)")
}

@IBAction func stopButtonClicked( sender: NSButton) {
print("The stop button was clicked")
}
}

NSSpeechSynthesize rflt BRIANKI AL T i S AN — M ERIA S S ES S A A Ty
A A, wE Al LU 2 speakButtonClicked( :) , ik & & W textView iy W& T . i il
NSSpeechSynthesizerffjstartSpeaking( :) ik, EMSEUEFIFE, WCASTHE H.26-507R

RAEL;FEH26-5 JoshiiE A ( ViewController.swift )

import Cocoa

class ViewController: NSViewController {
let speechSynthesizer = NSSpeechSynthesizer()
@IBOutlet var textView: NSTextView!

@IBAction func speakButtonClicked(_ sender: NSButton) {
if let contents = textView.string
speechSynthesizer.startSpeaking(contents)
} else {
speechSynthesizer.startSpeaking("The document is empty.")
}
}

@IBAction func stopButtonClicked( sender: NSButton) {
print("The stop button was clicked")
}
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FATHFIH T 28 S5 e SR AR BOCCAR I B N2 . nRA N BE, siise k., ik
TextView.string %S, speechSynthesizer£:fiE2"The document is empty. " XHJif.

WHIFEFTR . i A—230R (FelliHello, world! ), #RJ5 s i Speak 4], RuLHENT 2
i TR BHESCAR T (PR F R A o )

A G SO AR 4548 )5 #i i Speak . AT AER A KA o AT 4 LKA 1L " The
document is empty."Wg?

IAMEHNEA R “2=7 BB, F—, string/@tEEnil, FA1E ACISREAL B X Fh
TH. 5, string/@PEAEnil, (HEXMFAPATHE"", M- FHH, Bl
speakButtonClicked( :), fHATLIZMBELXFREL, WAL H.26-617R

RALFE26-6 ALHIPF A FAFE (ViewController.swift )

@IBAction func speakButtonClicked( sender: NSButton) {
if let contents = textView.string, !contents.isEmpty {
speechSynthesizer.startSpeaking(contents)
} else {

speechSynthesizer.startSpeaking("The document is empty.")
}
}

A I TR, JESCAMIE %S, i Speakddll . BUAERIZRENT BIA A2 Ui SCRY
EEWT .

RESR Vocal TextEdit ] L FIEESCRY T, AR AWM EREISE (R IEE ., FRATE LA T Stoptdll, ZHAY
F1E H 2B e stopButtonClicked (_:) ik, HEAZI Hprint () M2 ML Shr iy 551 o
NSSpeechSynthesizerf& i T —ANJ5 A 7 B N FRA TS 3, 2 ILACISIE §126-7
Ra8;EE26-7 & T (ViewController.swift )

éiéAction func stopButtonClicked(_sender: NSButton) {

int ("II t butt as_cl ]‘El{ed")

speechSynthesizer.stopSpeaking()
}

BAE, SR Vocal TextEditiE7E AL, A4 StopiZ 2 D A5 IhiE# . W Vocal TextBdit N E
Wi, P speechSynthesizer.stopSpeaking () IAFAIRAL, FF AAS T BEAb I3 Fhf O

H#EEIFi81T Vocal TextEdit, fi A—LE30A ;. SCARZ B, (LN — BT A BRI T . 2R
Jii, sitiSpeak%4l . MM IR, s Stoptedl. 1EE S RME IR,

26.7 {RTFEFOANELSCHY

Vocal TextEdit (I RETT R EAF5E 4 11 FAT Tl LU ASOAS, Wik, Aad, dgib—
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MREBERINGE: A RRZE A I — SO e A s RAFE A, anE26-217 78 .
LA ] Untitied — Not Saved v

The document could not be autosaved. ik

Hello, World!

K26-21 VocalTextEdit B sl {475 K
AR, WREE RSO, SR MBI IR R, E26-22F 7R

® Untitled — Not Saved v

The document “Untitled” could not be
saved as “Hello World.txt”. (

Hellk 0 A

[%26-22  Vocal TextEdit{4- 75 K

XA HeE LA, K i Vocal TextEditi AN SCA YRS . [MFEFET, BESRARAA P ER IS
VocalTextEdit g AbFESCA SO Y, {HJECocoaNHITE . FoATTFR BANTE LA i1k CocoalfAF Az,
Y,

SeFTH Document.swift, MER—SEATEEZAGFENACHS, WA TS #.26-8JT 7R o

RA%EE26-8 1EFIAY ( Document.swift )

import Cocoa

class Document: NSDocument {
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ide init() {
super-init{)
d bel ific initiali . } ]
override class func autosavesInPlace() -> Bool {
return true
}

override func makeWindowControllers() {
// Returns the Storyboard that contains your Document window.
let storyboard = NSStoryboard(name: "Main", bundle: nil)
let windowController =
storyboard.instantiateController(
withIdentifier: "Document Window Controller"
) as! NSWindowController

self.addWindowController(windowController)

b

override func data(ofType typeName: String) throws -> Data {
// Insert code here to write your document to data of the specified type. ...
throw NSError(domain: NSOSStatusErrorDomain, code: unimpErr, userInfo: nil)

}

override func read(from data: Data, ofType typeName: String) throws {
// Insert code here to read your document
// from the given data of the specified type. ...
throw NSError(domain: NSOSStatusErrorDomain, code: unimpErr, userInfo: nil)

}

KF—FHR T

autosavesInPlace () &NSDocument#25 77k WifkautosavesInPlace()iRltrue, HiFk
TSR HE P B . BERT A S RAF . R ERIA IR Ml false, BT LA XcodefRIG.Cobfz
BT RARA I 5 )5 TR [ true, A TAS8A R A SITRFEREIEH TAE. (XX T VocalTextEdit
A AR )

F—"~JikmakeWindowControllers () & 7EQIEH SCAY S FTIFIHSCRY R . B siik
ENSWindowController, X &—MMEHCHYE W, FOATRNTHM ZEE R, & s o
FERIARA S . RN A D ¥Edlds (R TS, ARSI E (R —17 )s

fEmakeWindowControllers () A PNERNTZBIBA NI BT FHEE. as! & Swiftf) & A&
R IREVER (type casting operator ),

26.7.1 HKAER

ARV S R . EORRIA X DX GO XA, (HESehr IR YRA.” W2
2iSwiftt U, — Bk UL AT DURE SR R, RO R Az RUAEAE w] AR, ASid, 7EERH]
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Objective-CHE EFTACIER}, BLH FARIZEAI

as ' EMERF U F IR IT—A AT 28 526 . gl 8 — N R4 il o) — AR DR A2, 3t
Sk BaE, CANSRANICAH 2 ZBEBE, M RBEBH205, ) AP ERFIA A PR as?
S TR, nAARPCECER BInil; iifas & dEA T Swiftd s (R uE— & I 4, H
HMNSStringF|String,

Fi¥Optionf, i idifEmakeWindowControllers ()5 —f7fHinstantiateController
(withIdentifier:)J5ik, ER, EHREEZEANy, AnyR—ASwifthhil, WA FEWLEA)E
P BRTRAZRNEM AT RERYZE R, instantiateController(withIdentifier: )& [EAny2H
AR T e S AR Z AR RIS B4 2% o A T R AR o] B4 il 2%, ST 24 e e i i S PR Al
NSWindowController. 7&8##—A~3EFHF AN HEF, Xcodes: H ol b Bl AYNSWindow-
ControlleriX&#riHDocument Window Controller, Jf{ExX—47fCid A shid ARl —RiR.

26.7.2 RTEXHY

Document.swift 1 fz J5 P > 77 15 02 H R SZRe R A7 MU 8809 o 24 7% 2R A7 SCRY I,
data(ofType: ) ikt SR . ©—MssiR Il —1>Datasifl, YRATLAfEDatadil i 7 1544 .
WAL SCRY,  data(ofType: ) T 2R MIZEORAFAY AT o NSRRI A AT An] Jot PR TC i AR A7 S0
I — R

52 R SN SR Y )y /& read (from: of Type: ) . BN —124Ue— 1 Datask
i, TMiread(from:ofType:)Hie MIiXEE 4y FPo AR SCRY Y . QR INER R M, il i AR

HHJ, data(ofType:)Flread(from:ofType:)#aRIL, XMRE T AT ARNTSES A
AR FE, WETAEERS SRR 24 // Insert code here to write your
document to data of the specified type.. PUEMRHETERAYHL NG E X L8 n] f

s Mdata(ofType: ), B BEIR-AF Vocal TextEAitSIAS L . BHRAESCRY, T B SCAHE
KN &5k lipata, 55— 2155 Document Bk ViewController, 1, FRAI7EICISTE
H26-9h 4 Mg T Xcodedfi AIBLRR RS, SOHE AT LI 20 s 40k .

RED;5826-9 152 6EAYViewController ( Document.swift )

override func data(ofType typeName: String) throws -> Data {

//—Insert-code -here to write your document to-data of the specified type. -+

let windowController = windowControllers[0]
let viewController = windowController.contentViewController as! ViewController

}

data(ofType: )it BEASEIN, HiFAAEHIASIRNTBA R IE ., BRERXAFBZAT, JokF
BRATAMBII
— ok Ui, NSDocument I FEA £ A MR W& . fEAGIH, TATHAIE T —4 (18
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makeWindowControllers ()™ ), filiwindowControllers[0]4 ﬁ?ﬂd[] B3 ME— A e

— P NSWindowController ] fef7 — ML RIZE NN Z, WATEERA —Mac V-5 %
P AR D7 5 e A RIS T AL T H?G?Option%ﬂ:}ﬁﬂicontentViewCont roller, %
A FIHIAENSViewController?, B HEfl# 0T GEBA NAMIEIE I #, ILAT XA E st
nil, fifRwindowControllerfy NAHLEIFE IS, Fiitaeii s il &2 4 &NSViewController,
T2 JENSViewControllerfy 125,

TEX N, HA—FviewControllerZEfl; AndxiFRMNH, "JiESHRZE ., Has!
KAV W B A o] DA IR g 156 4« “ FR 0138 Document 7 1 45 1l #% 1) A0 1] 422 1) 4% 2 78 2
ViewController,”

B TR, ST ISCHdata (ofType: ) FUFRIAHAT T, dnfCHE826-10 .

RAZFE26-10 LHdata(ofType: ) SEBRIEIIfHE ( Document.swift )

import Cocoa

class Document: NSDocument {
enum Error: Swift.Error, LocalizedError {
case UTF8Encoding

var failureReason: String? {
switch self {
case .UTF8Encoding: return "File cannot be encoded in UTF-8."

}
}

override func data(ofType typeName: String) throws -> Data {
let windowController = windowControllers[0]
let viewController = windowController.contentViewController as! ViewController
let contents = viewController.textView.string ?? ""

guard let data = contents.data(using: .utf8) else {
throw Document.Error.UTF8Encoding

}

return data

FAI— a5 — A AT X B

enum Error: Swift.Error, LocalizedError {
case UTF8Encoding

var failureReason: String? {
switch self {
case .UTF8Encoding: return "File cannot be encoded in UTF-8."

}
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B, BE208 R, AN ESwift . Error A IRER, RITBILE/E T
LocalizedErroriFi¥. LocalizedErrorfglAXtH P 3 AU B n iR TH S o (ZESCEPRAY N
M, failureReasoniR [l fFA4F B NARAHAL AR BT, AR BATHEXANMEE, ) a0
RS R, Cocoaz RS failureReason, JFfilti 25 H P S HE S,

let contents = viewController.textView.string ?? ""

B string @M SCRMIESRINE, ik 57EViewControllerd R CCAR &
MBS —FE. WRstring/Enil, A8 H B Mnil G B (BI85 ) /ER
RIME

guard let data = contents.data(using: .utf8) else {
throw Document.Error.UTF8Encoding

}
return data

JE, MEAF i data (using : ) k24 N AL b iliData., data(using:) ik ERIRA TR
FETFAF H g —— R a4 contents LAY SUARFEAL 17, . ut F8J2AXZEString. Encoding
H—AN R, TR RV iZ P UTF-84m% , UTF-84&— P& WA Unicodemfi, AISRHALARNE,
SR T SRR R . AN AR R, DL TR A A

FEEIFIB ATV o SO i A—SESCARSR TG IR A o BB T 4FiE, 2JLFR 1 IR
£ THISCRY, R4 L File — Openf]HF.

INEA K . FRAOTRERAESCRYS, (HE MBS A T 2 5 B read (from: of Type: ) .

26.7.3 fn#E Y

PRAF SR, AT IR il e A SCAS LI FRRIBUN 28, K654 R Ak liData, SRR
PRl o NSO, RS R SRR A B . FATEFIDatar LB, LB TAT
B, SRR IE N AR R R i AR SO o 3— TN AR i B26- 1 PR AR . WIB 4R
JERHY, ERE SR AR,

REDBEE26-11  finzk Ry

import Cocoa

AR 757, ( Document.swift )

class Document: NSDocument {
enum Error: Swift.Error, LocalizedError {
case UTF8Encoding
case UTF8Decoding

var failureReason: String? {
switch self {
case .UTF8Encoding: return "File cannot be encoded in UTF-8."
case .UTF8Decoding: return "File is not valid UTF-8."

}
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}

override func read(from data: Data, ofType typeName: String) throws {

guard let contents = String(data: data, encoding: .utf8) else {
throw Document.Error.UTF8Decoding

}

/] ¥%: REFFEHHA

let windowController = windowControllers[0]

let viewController = windowController.contentViewController

as! ViewController
viewController.textView.string = contents
}
}
FEIFE T . REFTE T O, SR TR L SR R AF 0 SCRY o ARG, SCRYFT AT —Ni
AP 2808, AR AR XcodeIiEHil &, IRSHE B —BARK AR E , FF LR

index 0 beyond bounds for empty NSArray

ARG URIAT, 4FRATRE MwindowControllers izl FARBUT KON, BIFALELE,
R AARTFAE? A Cocoaf BT 11 DL 2 SRBR % il 45 2 4T T read (from: of Type: ),
JIT L SCR I AT B F il g, B LRI 6%

P, XSGR A Z RN, SPRARREIETT. N Tl DR, AT LR 4
T, SRR A A B R RN A . R N R RN, TR
PP f 4% BE T Z Ja X A N AT, Ui Ts BA.26- 125771 .

RAEFHE26-12  HEHAY MBS ——~AN# contents/@ M ( Document.swift )

import Cocoa

class Document: NSDocument {

var contents: String = ""

override class func autosavesInPlace() -> Bool {
return true

}
.o

AT LI content s ERIMEBE B M2 AT, MR AN LA ST T I 38 SCR Sk
P, X IERE, B, Bikread(from:ofType:), FEEURAAXAEYE, WA ZEH
WAL R P, AL B26- 13771

RALFE26-13 I A 2 SR —B N B A A contents/E?: ( Document.swift )

override func read(from data: Data, ofType typeName: String) throws {
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guard let contents = String(data: data, encoding: .utf8) else {
throw Document.Error.UTF8Decoding

self.contents = contents

-
-

wa, SAIEMEERRZ G, SR N AL Y. EHmakeWindowControllers ()
g’;f)bﬁ/\]jjﬁb, A H.26- 14@?%

RAEDFR26-14 I UFAY T FOMBIE—E SN L 2 L il ( Document.swift )

override func makeWindowControllers() {
// Returns the Storyboard that contains your Document window.
let storyboard = NSStoryboard(name: "Main", bundle: nil)
let windowController =
storyboard.instantiateController (
withIdentifier: "Document Window Controller"
) as! NSWindowController

let viewController = windowController.contentViewController as! ViewController
viewController.textView.string = contents

self.addWindowController(windowController)

I T, BUE AT LU T H SO T Vocal TextEdittR5E AL T -

26.7.4 1%2E8 MVC &R\ BB

Vocal TextBdit I DIRECL 258 T« AT DAPRAFRTINZR SCRY, 38 ] DARTSESCRY . EJRAE B A 43
SERLZ AT, A= TFRATZ AU AMVC: BRI P S — T T, ?iaﬂ]?EDocumentFFH’E
BRI (SR EAEAF LA M ER Y48 T SCAS LI . SCARKILEI 2 %2 P St i ) —3R 47!

ViewController iz e At ( SCARKEIRE ) FIAEAL ( SCRY ) ZRIHFR . M RAFH i fe
KA EZ T8, FRATHT ZAL B Vocal TextEditi 432 o B /&1 I ViewController.swift, A SCASHLE )
WA FTE—AEYE, WASE H26-150 7R .

REGFEER26-15 A SCAME RN B & YE ( ViewController.swift )

import Cocoa

class ViewController: NSViewController {
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let speechSynthesizer = NSSpeechSynthesizer()
@IBOutlet var textView: NSTextView!
var contents: String? {

get {
return textView.string

}
set {

textView.string = newValue
}

}

XHEHE T — AR contents, HEHU A4S MtextViewstring @ Mz iN 2, i
GANESEXNEES ANE .

BUTE, [E 3 Document.swift, JHXAN T I P4 R 40X R Pl e il 2 9 SCAR LRI B 5 ], AR A s
H26-16171 o

RAL;EHE26-16  HcontentsBHHxt ARSI ( Document.swift )

override func makeWindowControllers() {
// Returns the Storyboard that contains your Document window.
let storyboard = NSStoryboard(name: "Main", bundle: nil)
let windowController =
storyboard.instantiateController(
withIdentifier: "Document Window Controller"
) as! NSWindowController

viewController = windowController.contentViewController as! ViewController

viewController.textView.stringcontents = contents

self.addWindowController(windowController)

b

override func data(ofType typeName: String) throws -> Data { m

let windowController = windowControllers[0]
let viewController = windowController.contentViewController as! ViewController
let contents = viewController.textView.stringcontents ?? ""

guard let data = contents.data(using: .utf8) else {
throw Document.Error.UTF8Encoding

}

return data

FEE T2 1T Vocal TextEdit, AAFRATiE ol LAARAFRUIN R SC k.
WA SH S A E E BN, (HRIRHE S, Document ANREHAS N 1Z 560 F 4 Fp W] S .
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ViewControllerZ& i s HUH At (T LA EHEE SCARMLIE ) DL 5 SCRmAE (O AE 1) SCRY
TREE | ORI T EE L . contents/E M ).

XABUAUE— RAFI IR, A 7ML . 55—, Document iy mf etk B
U, PR AR B B ERA TR E . A TSR, WK R ZS RN IR E . S T Im#R S
i, ENAERGEREN:; — BRI SRS, RN LIRS .

55, EAE RS EELEDo cumen t B 41 Ml R XK R AL P s il 25 1T BE A AR AR A . 2T,
PRAT BEAE PRSI — D SCA LR L P ASCR PR, 338 R — BRSO IR RIS . BRSA
B T Document FlViewControllerfIZc H R R, ABAXFIAE LA K S MDocument (¥ AT 132
PERERfE

26.7.5 IS Gy Swift

WEAR, ARG T — P Mac L X AR ATATBEIF AN KIS, (HRXARE R BRI
T SwiftHil, WA T —2E R AR MY Cocoal, 1T T —AIIRESE® . DO RIGFHINIT . Kb
IR

VER—ZRREF 0, TER AR AR R, AREER 7S] RE S IR LA AN o B IT
S SLGIATREARAERE, as RIEFFRATRERAGR:, X MIRHORTEAR T HIGE] T 2R

BIRAYIE, — BTG I Objective-CIETHAY T HAMEZRAZ B, AN REARIIEEJZ AESE BASwift
BN b T AU AT, JUHJE RIS Interface Builderf # 2 (1Y RS H T A
R IRSEIRAE L, AR AR, —8 0 U ) FE B P RE B P PP AL 0 Swife iy ke 1) 22 4
YRR o

26.8 HIIRBEERLES]

HAl, VocalTextEdith) H AT LAZEAEAn B i 5 5 Speak ol Stop$ae £l o XA KHAR . 281+,
TE Vocal TextBdit E FERE A B & B i il Speak 23 58 SR EBTHK iIE ¥ o 1B VocalTextEdit, HATTE
AR HOE S A BE S i Speak, R TEREALES I A fiE 5 5 Stop .

FEROX N, THFERE WM W enabled B, BT EMERIT AMESE S, (f
LHEIF IR A HIE T . ) & FENSSpeechSynthesizerDelegatelF S i) SCRY AT L) 3k 31 1 2t

(EI=N8

26.9 HEPEES)

INAEBA FE I AR GRT , SEoe R EIR !

BUAE, YRR WIS A RN, 18 TR P RE RIS S i 2 A . TEF T
E#SINSProgressIndicator, HUBNXMEMF LR R E LSS ME B THE . 10— Esh
21, RN RN A R R 2R
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F—NIOSKNH

A, 143 MiPhonefl| i — 144 HiTahDoodlefiOSH . iTahDoodle fti4 1 Al a1
RIS F . IR VocalTextEdit—4f, iTahDoodles&—~ i fai B, Hax 4~ i HEeLEAR
RS AR — FiOSTF & o BIR A IOSHFE, S % BN (IOSHFE ).

SEJ , iTahDoodle A ANE27-1F 78 .

iPhone 7 —i0S 10.0 (14A345)
Carrier 4:59 PM (—

| Insert
Buy groceries
Pick up kids from school

Disrupt entrenched industry

E27-1 5ERLEIiTahDoodlel FH

FHP AT LA TR ) SCASHE R A IS O i Inser R AR RIS e b o FA 175 B E A0
HIBNRIFLAFAE, RV P G R A 2 BRI
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27.1 FFi581E iTahDoodle

TEXcodeH', #E#EFile — New — Project..., PEFEFTIFBAYIOSIX I, SR 5 EHESingle Viewtk bt
(GnE27-207 ) JF sidiNexto

Choose a template for your new project:
watchOS ~ tvOS macOS  Cross-platform @ Filter

Application

(1) ¥ -
. E ®00 )
Single View Game Master-Detail Page-Based Tabbed

DD‘
oo
O

Sticker Pack iMessage
Application Applicati

Framework & Library

w 8 B

Cocoa Touch Cocoa Touch Metal Library
Framework Static Library
Cancel

E27-2  1EFEOSHY BRI Ry AR R

TE T REBEI % 106 T2 44 ~iTahDoodle, NEI27-30/R . BAEEFRIE S & Swift, &2
iPhone, HAfFAIEH Use Core Data., Include Unit TestsFlInclude UI Tests.

Choose options for your new project:

Product Name: | iTahDoodle

Team: None

(0]

Organization Name: Big Nerd Ranch
Organization Identifier: com.bignerdranch
Bundle Identifier: com.bignerdranch.iTahDoodle

Language: ~ Swift

Devices: iPhone

Use Core Data
Include Unit Tests
Include Ul Tests

Cancel Previous Next

K27-3 i iTahDoodle
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HitiNext, EERAFRFHERHTT, SER TR,

27.2 HmEARFRRAE

M TS IX EFEMain.storyboard, 10S Y SRR IR bbb — 2 FH 2 ) Cocoalift AR ]
2T BAE, SR RS S iR A

AR A A I — AN FEXR G (T T B AR YIS ) 4% & button,, #i 51—~ Button
PRI #S AL L, BEG DA E SRS aEL L. &5, EEMAEE @i (attributes
inspector ) HEFEHL FUFREIE K Insert, PRAERR IR il #8 L R N %25 T #1274

ose » B # iTahDoodle ) i iPhone 7 Plus. " Indexing
iTahDoodle ) [ Main.storyboard ) [} Main.storyboard (Base) ) [} View Controller Scene View Controlier

B2 QA © == @ 8 < & iTahDoodle View (8] tnsert | De@m ¢ i o
Button

v & iTahDoodle v 5] View Cont e

¥ [ iTahDoodle v o ® B Type System B
- sopostsmeit ‘ k3! :
— N State Config Default B

i oo kR Na Plain

antery Insert
@ First Re Font System 15.0 @
[ Ex Toxt Color [EEEE Defaul B

Storyboard Entry Point
Shadow Color (=1 | Defaul B
Imag -}
R G2k i C
ZHRutton | | shadowofset [ 0l
fizhButton e v

Reverses On Highlight
ich On Highlight
Adjusts Image

nnnnnnn

Highlighted

DDeao

oooooo

Button - Int
Button and s
target

[0 View as: iPhone 65 (+C nR) — 100% -+

®27-4 Alnsertyiti YiTahDoodle

B | TR —ANSOARNE , LMEE P i AN, 7664 8 Z texct field., 11— Text Field
HiZh BV R S IR B2 1R PR EOGR RCH AORAE SOARE RN, AT R T
I A TR MRS 25 R SCACHER o5 (2 SCAR 8 To-do Ttem ( WNI27-SFF7% ).

15—, FRA I S R L AR 4 1 P SR A R R T
FH P TG HGOS R TO BT 11, it — AR FoA 17 SR e R BERE R F
FR LR, H5EiPhone H AR (78i% B TahDoodlelH ISR ) B AHE, HNHRE
R 4% A5 R 9iPhone LR L ST, 11 B Jo 2R 1T LAW {5 L T AR B B R ) A/
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[ ] » /A, iTahDoodle ) @ iPhone 7 Plus Indexing = Q@ < Og O
BRQA© =o 8 |8 < 1 iTahDoodle iTahDoodle ) [ Main.storyboard ) [} Main.stor..ard (Base) ) [] View Controller Scene. View Controller View ) F To-doitem 0D ® o 0 6
v & iTahDoodle v [ view Controller Scene Text Field
¥ [ iTahDoodle v ) View Controller ® ) Text Plain B
* AppDelegate.swift Top Layout Guide
3 ViewController.swift Bottom Layout Guide - Color WEEE  Default B
+ Main.storyboard v View
a o Insert Font System 14.0 T s
Assets xcassets 8 nsert % @
LaunchScreen.storyboard F | To-do item Aignment = = = = [l
Info.plist @ First Responder Placeholder| To-do item
B exit
> Product: v
s Storyboard Entry Point =
o
s [=RR=l O |
HETHCE A -
Never appears. B
Clear when editing begins
Min Font Size 7
Adjust to Fit
Capitalization None B
Correction _Default B
Spell Checking Default ]
Keyboard Type Default B
Appearance Default B
Return Key Default B
Auto-enable Return Key
o
‘51,[ j{$ Secure Text Entry
Control
s @il 0 O B
D306
Text Field - Displays editable text
Text | and sends an action message toa
target object when Return is tap.
+|® oH|| ® [ View as: iPhone 65 («C 1R) — 100% + E3 2 1of tai| B3 | @ textfield [

K27-5 A XCAMERiTahDoodle

TESCRY R, $% {3 Control # MInsertHi g B HACHLIE] . 7EFL S, HiefEShift B mi
Trailing Space to Container Margin/fl Vertical Spacing to Top Layout Guide ( Z0&27-617R ).

[l AN [ 11anwooaie ) llanuooaie ) g Iviain.storypoara ; g vail

v [Z] View Controller Scene

v View Controller
| Top Layout Guide
__ | Bottom Layout Guide

v | | View Leading Space to Container Margin
B insert Trailing Space to Container Margin
F | To-do Item Vertical Spacing to Top Layout Guide
Q‘n First Responder Vertical Spassing to Bottom Layout Guide
Exit Center Horizontally in Container
Center Vertically in Container

Storyboard Entry P

Equal Widths
Equal Heights
Aspect Ratio

Add Constraints

KEl27-6  HnsertF 4N H s JR 28
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XA RSB R R AE AR B A A
R, TESCARE R 2 [BI B2 0R . #5243 Control S M SCASHE G s 2| 44241 . 7E5H H e srpr
F4¥ Shift# 3 15 i Horizontal Spacing fllBaseline ( fl1[&27-7fi/ ), (4R 7] BET £ 1 & F| Interface

Builder A7 — R B (1 B (0 B AR —FR A PRAR DU )
() I Background
Disabled

v Horizontal Spacing
Vertical Spacing

Top

Center Vertically
Baseline

Bottom %

Leading

Center Horizontally
Trailing

Equal Widths
Equal Heights
Aspect Ratio

Add Constraints

K127-7  AESCAHE R ELZ BN A S A R 20 5R

XL AR R SCASHE 1 A7 10 A, 17T L SCASHE Hh 8 SCAR AL 1 SCAR 3 LX) 5
T JE BN I B 2 R SCAAE () 22T SN ) 22 60 55 o SRR, e ControlBi M
SCAHEHE SN BN AR, 755 H 32 FLrh ¥ $f Leading Space to Container Margin ( W1E27-8F 7 ).
g | <

v View Controller Scene

|&) iTahDoodle ) iTahDoodle ) [ Main.storyboard ) [ Main.stor

v View Controller
— Top Layout Guide
_ Bottom Layout Guide
v View
B Insert

v Leading Spaceto Container Margin
Trailing Space t Container Margin
Vertical Spacing to Top Layout Guide

To-do Iltem
> Constraints
@ First Responder
Exit
— Storyboard Entry Point.

Vertical Spacing to Bottom Layout Guide
Center Horizontally in Container
Center Vertically in Container

Equal Widths
Equal Heights
Aspect Ratio

Add Constraints

K127-8  ESCAKEFISCHLIE Z [RIAS N A S A JR 247 )
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YR7] g B 2 Interface Builderid B A& o # M Command-42H & #EHTHF IR i, IRF
#2 views are horizontally ambiguous, [T FRATLH SCAME AR AT 23], (H)2
H B R AN HIE Qnfal o e 2s 6] o ARSENIA BRI 295, A 3R Rl DL AR S 10 SCASHETR 58
WAT LR (BB AR —Fp PR ), ZHER XA, EHInsertfiedll, 76 T HIEAR T
RSTRAT N, fHorizontal Content Hugging Priority M\25020 8251 ( 4nE27-99/R ).

Indexing

) $ » #, iTahDoodle ) g iPhone 7 Plus
BRRQAaQAOC=ob @ |8 < [ iTahDoodle iTahDoodle ) [ Main.storyboard ) [l Main.sto...d (Base) ) [%] View Co...ler Scene ) ({) View Controller View ) B Insert < £ > Do o 0 0
8 - rween -
v & iTahDoodle v [ view Controller Scene >
v ) iTahDoodle View Controller @ | .
X S Preserve Superview Mar.
» AppDelegate.swift Top Layout Guide ?
» ViewController.swift Bottom Layout Guide Follow Readable Width
v View T
do o Ldinser
o

8 Insert
F To-do item

» (&) Constraints

aunc n.st
Info.plist
@ First Responder
» [ Products Bt
Stoypour ey o R A HiR

=

KT B3 BBk SE e

DOOo

Text Field - Displays editable text
Text | and ser a
ge

[ View as: iPhone 8s («C nR) — 100% -+ ER 2 iof tal | B8 | @ textield

K127-9  Insertfi#H KV H & R kA8 e gt

HIEN Y K E9% ( content hugging priority ) HeiE H 3 sy Z 5k FUHBFH (F TR 9k, AT
YL A& RN SRR e m #1251, KT SCARNERYERINE 250, 24 A shAR Js ot B0 W an e 5 7544
MKFEZS RIS, BAF I AU 5k, R, SCARHES: S TA nl R 2sTa), s R}

PREEAE

X AT RESs I — WP misplaced views™ 4, FIRE BUIELERCGE R & 2 AP0 BT HE RN
BATRERIF H A g Rt 2 S5 PR B A —HE . Xcodefs — R 5 T HARDAL T X AL 7 J=)
[F)/830 FH ) TELJ2 B B L ) s E A2 0 3l A7 et Ak B — A o BIL7E s ifiResolve Auto Layout
Issuest%4ll, PEHEAIl Views in View Controller[X 184 fJUpdate Frames>ffifi x4~ T.H. ( an&l27-10

J7R e



272 HmERAPERE 327

@@ ® P W A TshDoodle ) 5 iPhone 7 Plus . Indexing o2 =0 DOdO
Bl 82 Q A © @ o G # < > [ shDoodle ) 1 iTshDoodle ) [l Mein.storyboard ) [l Main.sto...rd (Base) ) [ View Co..ler Scene ) (2} View Controller View ) 8 Insert < 4 > DB <0
v & ManDoodie. v ] View Controlier Scene ° Preserve Superview Mar..
v % Tahoodle ¥O View Contiober o e Follow Readable Width
+ ApoDelegate.swilt Top Layout Guide - Constraints
# ViewController.swift Bottom Layout Guide -

* Main.storyboard v View 680
: it s Snsert)
Assets xcassets © Insert {fnsect
 LaunehSereenstoryboard £ To-do ftem

» (@ constraints

nfo.piist
R @ First Responder PO e o e
ucts
et
* Storyboard Entry Point Traing Space to: eait
@ Lo sence s Todoken g
auae:
Top Space 1o: T0p Layout
Equals: 8 a4y

@ o Dessneto: Todaitem et

Content Hugging Priority.

—> Horizontal 261 -

Vertieal 250 -

Content Compression Resistance Priority
Horizonal 750 -

Vertical 750 -

Inteinsc Size _Defoult (System Define... )

itk B A R R e

Update Frames
Update Constraints

Reset to Suggested Constraints
Clear Constraints

Update Frames

Update Constrai

Reset to Suggested Constraints
Clear Constraints

+[@ OF| (@ riter 1 View as: iPhone 65 (.C 1R) — 100% + &5 B icl 18l | B (@ tentod °

[£27-10 Rk A RN : Update Frames

BATTHENIRSGE — N UDC R T BRI F0i51) 3% . i0STRAUEIUITableView s n] LL5E 35K
XA Hiro. FENE FEhid Ztable, $#izfiTable View2 P45 - (I A3 A Table View
A J&Table View Controller ), U1&27-117R8.

@0 ® P W | A Tenoodie) g iPhone 7 Plus £ indexing i ml=ln]
B R QA © 2 o @ 8 < > [ ishdoode) i iTahdoodie ) B Y N -1 ) )| view ) B insert DemTOI o
¥ B iTahboodle v I View Controller Scene i Preserve Superview Mar..
¥ (2 ahDoodie % O o Sooiolior + Follow Readable Width
. View Controler ®
= AppDolegate.swift Top Layout Guide Constraints
> Viewcontrollerswift Bottom Layout Guide -
Main storyboard v [ View
- Insert
[ Assets.xcassots. 8 Insert
LaunchScreen storyboard F oo Taen
e » B constraints
i Al
e g; s | o T B
- Storyboard Entry Point Trailing Space to: Edit
Loading Space o: To-dolom .
@ Fauis 8 e
Top Space (o1 Top Layout...
a Cauns: & 2]
Showina 4of 4
Content Hugging Priority
_>. Horzontal 251 -l
Vertical 250 ve
Content Compression Resistance Priority
Horizontal 750 BE
Vertical 760 M
ntinsic ize  Default (System Detine... B
Ambiguity  Always Verify
D0Oeo
1\ Table View Controlier - A
controller that manages a table view.
|
Coll - Defines the
nd behavior o cals (rows)
na table view.
t+ (@ OFE||[@ rine 0 View as: iPhone 6s («C 1R) — 100% + B3 B o jai | B8 |© ableview o

FE27-11  #hnZesgatiE
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PR AR AR B RN B NG DU i 2, AnI27-12878

Insert
H: 580.0

F27-12 BRI IR/, L8 L P i A

FRATTZATIN A S A SR 2 RO PR FAS VLR 3 mT T R SR s 0] o FESCRER AR, $24E
Control £ M\ % 10 [ 4 2 2 HAC I o AE 5l S o, 2% Shiftst I i o Leading Space to
Container Margin, Trailing Space to Container MarginfllVertical Spacing to Bottom Layout Guide ( 4l

K27-13F17R )s

v [Z] view Controller Scene

v View Controller
__ Top Layout Guide
| Bottom Layout Guide
v L] View v Leading Space to Container Margin
B |Insert v Trailing Space to Container Margin
F To-do ltem Vertical Spacing to Top Layout Guide

. Table View v Vertical Spacing to Bottom Layout Guide
» Constraints Center %rizontally in Container

lﬁl First Responder Center Vertically in Container

Exit Equal Widths
Storyboard Entry Poi Equal Heights
Aspect Ratio

Add Constraints

K127-13  SFRARLEFACHLIE Z [ A S A JR 29 )



272 HmEAPERE 329

IR, BSIN—A 29 ofORAG 52 s LI AN L T SCASHE 22 [R] ) B 28 1)1, 4% 1 Control 5 A A 1L
RIS 3 SCAE , 7655 H 32 P rp e Vertical Spacing ( WNEI27-14F77% ).

®
QH( Vertical Spacing Inser
Leading 1

Center Horizontally
Trailing

Equal Widths
Equal Heights
Aspect Ratio

K27-14 AR FISCAREZ [ A 3 JR 2R

FIEIFBEAT I o X FESTE X codeiiOSHLL 25 H1 ] FFiTahDoodle, WIEI27-15 7R, ‘B BAE
WEH 288, NTELREREDN RN R m T .

iPhone 7 —i0S 10.0 (14A345)
Carrier ¥ 4:54 PM (—

Insert

[E27-15 iTahDoodlef# JH F A1
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EEARAE

BESRA T hmm, wtnd DARIEE CORIShE T o X FERT ILER IR N 32 H.  $TFF ViewController.swift,
UG R B PE A P 5 i Insert I EE 8 FH A sh P e, WAL I BA27- 1R o

RILER27-1 BIMUDCR EERFRELshE 1 ( ViewController.swift )

import UIKit
class ViewController: UIViewController {

@IBOutlet var itemTextField: UITextField!
@IBOutlet var tableView: UITableView!

override func viewDidLoad() {
super.viewDidLoad()
// Do any additional setup after loading the view, typically from a nib.

}

override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
// Dispose of any resources that can be recreated.

}

@IBAction func addButtonPressed(_ sender: UIButton) {
print("Add to-do item: \(itemTextField.text)")
}
}

$54, [F¥|Main.storyboard, FEFZWIA TS, $4: Control H MR 5 il i 4 80 2] SCAS
HE, DA S8R b e fitem TextField ( A0KI27-16F771 ),

> B

~ =

§ Insert
Y .

! To-do Item
N——

E27-16  HESCAHE 2 2 P 2R AY@IBOuUt let
BRI AR, RS, $24E Control B8 M AL I #2 Hil #54E sh 2 F AR ILIRT, FEHH S

Pe$EtableView

BATESE 265 Pt | T — A shVER I , B354 Control ST ] A1 5 1 7 18] #i 811 . #%43 Control
T M Insert 422 £ 4 2 21| L & ¥ 0l 2% ( anE27-17F7 78 ), 765 H 52 B ) Sent Events | T 1€ £
addButtonPressed:
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View Controller

®» =

3

o o

T
l—i:ln_serT

E27-17  $UInserts&t 4 % 2 240 & P il 2§ ) @IBAction

PRI E T o IE 76 SCAHE H i A — S8 SCAR Bt Insertf el . SCRSTERS T &
FTERH R, 2841F, ans4m ABuy groceries, siiliInsert, #&/5%i A Walk the dog, F5.iliInsert,
MBI T

Add to-do item: Optional("Buy groceries")
Add to-do item: Optional("Walk the dog")

27.3 AFHEITIRER

WL 26 PEL IIMVCEEA G 7 FRATE L& TR (MFRMUDCE ) M4
(ViewControllerZt), A I7EREARAL . ¥EFEFile » New — File... ] #—Cocoa TouchZ,
P TREBAYIOS, 7ESourceXIH ¥ Cocoa Touch Class ( Un&E27-18FF /R )o

watchOS  tvOS  macOS (@]
Source
N N
Cocoa Touch Ul Test Case Unit Test Case Playground Swift File
Class Class Class
m h c Cr N
Objective-C File Header File C File C++ File Metal File

User Interface

Storyboard View Empty Launch Screen

E27-18  BIEEH Y Cocoa TouchZs
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TN —Prti2kan 44 ANTodoList, B4k 7&NSObject, #iffiE T &Swift (UWNE27-1977K ).

Class: TodoList

Subclass... NSObjecd

Language: = Swift
Cancel Previous

F27-19 fl#TodoList2k

miifiNext, #RJ5 55 Create.,

Xcode I FT B2

import UIKit

class TodoList: NSObject {

}

NSObject/Zft4? 7ESwiftd, FRATAT LIGIEEAA ACIIMZE, FEObjective-CH, T AYZSAR
T EA LIS, NSObjectBliFR WAk £ (root class ): ‘B HEFRHL—LEILAFObjective-Ciz T 2 o

AT E 1L TodoList4k #NSObj ect /2 K b % FllCocoa TouchZ4T3iE , 1fiiCocoa Touch
F B HEAZ Objective-CX 4 . ( SwiftHllObjective-CHYSE Z L 4E28E 1Y T, )

MI AR R, FrdpFIER A E— R AR AT RS . MTodoList
IR AE AT R X LA, ARSI 5272171

RILEER27-2  PINFEARMFNFLINEE ( TodoList.swift )
import UIKit

class TodoList: NSObject {
fileprivate var items: [String] = []

func add(_ item: String) {
items.append(item)

}
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AT Z AT UITableViwe i 1 Ft i FA SRR IpFIISFK . 731 UITableViewtii i —1>
dataSource@ PE4R HEFRAE FOCHI N . A B HE RSB BRI, TodoList A ifF4
UITableViewDataSourcelMi . IEANFRATIES 21582208y, Al LHEAT& ML a9 SR Es n 2y e,
PMEIAI A DI RELH & —ifd . ETodoList FSII—AM7 &, i EfF&UITableViewDataSource,
ARSI 52737 .

KELER27-3  TEY JRTPEINFTE PRLAYA W] ( TodoList.swift )
import UIKit

class TodoList: NSObject {
fileprivate var items: [String] = []

func add(_ item: String) {
items.append(item)
}
}

extension TodoList: UITableViewDataSource {

}

MRIEREETE, SkW—TodoListAfF4UITableViewDataSourcelstin, I
UITableViewDataSourcef) 30k (WNE27-20/71 ), (#%4EOptiontijf sidiUITableViewDataSource
FIIP PRS2 Ry, SR S5 Ul TableViewDataSource Protocol Referenceff 3] JT 58 8 19 0 . )

ese < > | O al
8 a A

> switt

» Objective-C

» JavaScript

UIKit > UlTableViewDataSource

Protocol

UlTableViewDataSource

TheUITableViewDataSource protocol is adopted by an object Language
that mediates the application’s data model for a UITableView Swift:| Objactiva-C
object. The data source provides the table-view object with the

: o . A SDK:
information it needs to construct and modify a table view. s

i0S 8.0+
tvOS 9.0+

On This Page
. Overview
Overview Symbols
Relationships
As a representative of the data model, the data source supplies minimal information
about the table view's appearance. The table-view object's delegate—an object
adopting the UITableViewDelegate protocol—provides that information.

The required methods of the protocol provide the cells to be displayed by the table-
view as well as inform the UITableView object about the number of sections and
the number of rows in each section. The data source may implement optional
methods to configure various aspects of the table view and to insert, delete, and
reorder rows.

Note
To enable the swipe-to-delete feature of table views (wherein a user swipes

horizontally across a row to display a Delete button), you must implement the
tableView(_:commit:forRowAt:) method.

[K]27-20 UITableViewDataSourcelM{Z2% Y
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UITableViewDataSourceH i K ik! Ak, HAMAZULTER: 757 ECE - [ A 5
JC ( FHEAEMIFT ) itableView( :cellForRowAtIndexPath: ) FIfi 3¢ {5 IR EAS A EA 2/ 0171

tableView( :numberOfRowsInSection:). E4ciHtableView( :number0fRowsInSection:),
WA BR27-4 7

KAG;EER27-4 UintableView( :numberOfRowsInSection:) ( TodoList.swift)

extension TodolList : UITableViewDataSource {
func tableView(_ tableView: UITableView,

numberOfRowsInSection section: Int) -> Int {
return items.count

}

UITableView(Hf—MEMAZ Nk, BAFRKWTUATEE LT, XiTahDoodlek i,

HEEHR—AFk, DL ERITEZE T sectionZ 8, KA TR Alitems . count - FFEi& 14
FFIP IR —7T o

&SP tableView( :cellForRowAt:), UGS BA27-5775

RIZFEH27-5 ¥fiitableView( :cellForRowAt:) ( TodoList.swift)

extension TodolList : UITableViewDataSource {
func tableView(_ tableView: UITableView,

numberOfRowsInSection section: Int)

-> Int {
return items.count

}

func tableView(_ tableView: UITableView, cellForRowAt indexPath: IndexPath)
-> UITableViewCell {

let cell = tableView.dequeueReusableCell(withIdentifier:
"Cell", for: indexPath)
let item = items[indexPath.row]

cell.textLabel!.text = item
return cell

}
N — AT AT XA TTEA T T

let cell = tableView.dequeueReusableCell(withIdentifier: "Cell", for: indexPath)
X AT LEFAE A BRSO AT Ce LU BRI NG R 5 | AR I T &2 R A6 HA T

T AR 69 F A2 (reusable cell ) BHABE? R T HERINES IR RIF09HEShTERE,
UITableViewZ di FHHEA& EICHY £ A # (reuse pool ). 4 RGN FT7 BEAK FAICHY ( L anpfizs FH
FUHIIEEN, FAREICH R ), R SRS B ICHGHEE T . WR R AL i 2 T it
AFAKTT, AP IBG E IR [ ABWEE—ASF . TR oL, #RREm O — 158



274 % & UlTableView 335

i3 1]
S'ETH@"Cell"ﬁl DI E R E 2R UITableViewCe LU, FRATRYG ik,

let item = items[indexPath.row]

e U0 R AR P 7 28R i R TC E — A B R g5 P B R A B 5T Y B i R 2 T ]
tableView( :cellForRowAt:). indexPathZ 4 £ /N RMMAE T BB —17. BA FN
sectionflrowd @, P Tt , iTahDoodlef)ZA LI R — 3k, AFLART DIZmg 33k,
HFFEIET rowk A B 2 WoR M I3,

cell.textLabel!.text = item

HAEA TUITableViewCe LURIEL B /R TFF I, X —F7HERAK PRI A textLabe L text
B E MR, RATEE R T textLabel; AEPFTA MY UITableViewCell#B A
textLabel, HERMTHMNXE .

return cell

e, R E AR FRAR AT,
B FETodoList il LAFHEUITableView B e iR 1. MENH, SHORFRATIERSCEL T e 7
o BERE AR, KA FBMEA TS, HE /'\&ﬁ%ﬁmT

274 &E UITableView

PR UERS S T o [0l 3] ViewController.swift i Hil 4% . U8 i— 1 TodoListAYSLBIVE N g
f&¥addButtonPressed( :), FIPFEIRANA todoListiliAZFTENHIE, ﬁﬂﬁ’ﬂ/ﬁ$276
R

RIGFER27-6 L5 HIAR IS IR ZAE @M ( ViewController.swift )
import UIKit
class ViewController: UIViewController {

@IBOutlet var itemTextField: UITextField!
@IBOutlet var tableView: UITableView!

let todoList = TodoList()

override func viewDidLoad() {

super.viewDidLoad ()

// Do any additional setup after loading the view, typically from a nib.
}

override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
// Dispose of any resources that can be recreated.
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@IBAction func addButtonPressed( sender: UIButton) {
int("Add lo_i . \{(itemTextField. yu)
guard let todo = itemTextField.text else {
return

}
todoList.add(todo)

}

AT Hguardif sk dritemTextField. text 2 A%, RIGHEXNFEHHIEAtext, LU
EAEXANITEFRE R, i itemTextField. text A%, ABmR Ml—% A T B ANA RIS 15157
FWRIET .

B, BB RARE L, Tl 1008 TR A X code Mt & — ST B, 45 VRFA T7E WP FL Ak 4R
BN 5e UG HATHAMAR S X3 fEviewDidLoad () H. (BRI fnib e EE N FH I
WA RIS S ) BRI TAAS EL E A, W 5277

RAZ;FEE27-7 B FAHE (ViewController.swift )
import UIKit

class ViewController: UIViewController {

@IBOutlet var itemTextField: UITextField!
@IBOutlet var tableView: UITableView!

let todoList = TodoList()

override func viewDidLoad() {
super.viewDidLoad()
// Do any additional setup after loading the view, typically from a nib.
tableView.register(UITableViewCell.self, forCellReuseIdentifier: "Cell")
tableView.dataSource = todoList

}

override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
// Dispose of any resources that can be recreated.

}

@IBAction func addButtonPressed( sender: UIButton) {
guard let todo = itemTextField.text else {
return

}
todoList.addItem(todo)

}

BATAINA B —F T 5 VR Z A% 0 LB TR F PR IR " Cell” (X 2FRAT7ETodoListH T H
BRI )M BASI B — A 1T A2 e BT B 4 o BAOR UL, s 2V TUITableViewCell
XA, IEFERE G UITableViewCe VUM, 4 AT R A MR todoLis t /&4 m A
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WA —Lae e S Ay T o AR IR AR L R, FRATTE EE A RS TE
addButtonPressed( :) "5 URESAE, TERITRIIN—ASFRRGFhFIR R P 2Z )5, E%ﬁﬁﬂ
HFRAEIIE, TS H27-8 7 o

REZ;ER27-8 @ FIME EH Mz dE ( ViewController.swift )

import UIKit
class ViewController: UIViewController {

@IBOutlet var itemTextField: UITextField!
@IBOutlet var tableView: UITableView!

let todoList = TodoList()

override func viewDidLoad() {
super.viewDidLoad ()
// Do any additional setup after loading the view, typically from a nib.
tableView.register(UITableViewCell.self, forCellReuseIdentifier: "Cell")
tableView.dataSource = todoList

b

override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
// Dispose of any resources that can be recreated.

}

@IBAction func addButtonPressed( sender: UIButton) {
guard let todo = itemTextField.text else {
return

}
todoList.add(todo)
tableView.reloadData()

}

HEFFBAT R o AESCARHE g A — L SOAT s il InsertfZ £ . BUAENTIZAER BIFA b HH B
FRIpFIT .

27.5 {R7AME TodoList

iTahDoodle B 7E AT LB T T o ANERE, BRGNS BRI FETSNER, RITFTEN
TodoListH MR FMEIRS HIRE S o

27.5.1 {®7F TodolList

TES265 T, FATHITINSDocument ARSI EL 1 ST PRAF AR . —J7THI, ST 3CRIAY
Mac JHERTEOS XHmacOSHFEZAFRIR (JLi AUt P i Do o5 —J7 i, K
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AHOSR AN AE Y . iTahDoodle 48R A4
— HAFTES

JT A BIIOSKE FHARLE &2 A i &gt T, XEWRE — N A AR e S, Ve
B 55— BIVE R, RO SO B ST RE S R A28k o RN B RAF A & R I S 81 2 1 SO
B ATRAN T SE 5 Bt I iOSTEMP AR AE S . A TodoListifshn— AR E vk, dnftas
T EA27-9F R

REGEE27-9  f)RHOSTEMP AR S/ ( TodoList.swift )

import UIKit

HA—Afpdpdmiz) e, mHEHP S

class TodoList: NSObject {
private let fileURL: URL = {
let documentDirectoryURLs = FileManager.default.urls(
for:.documentDirectory, in: .userDomainMask)
let documentDirectoryURL = documentDirectoryURLs.first!
return documentDirectoryURL.appendingPathComponent("todolist.items")

10
fileprivate var items: [String] = []

func add(_ item: String) {
items.append(item)
}
}

AR —FTiEER A A FileManager ( — N RELEFRATIRIOS U RFEACH NS ) A& H
FUSCRS HSRURLEE . N —A7 AR IR rh G 25—~ oo 2=, (RS R P A0S B2
FEXANEEE R B I SO H s B, R P SO H SRS IN | totolist. items /5 Y URL.

A, WIN—" T PSR E R I, Ay B27-100R o

KELFER27-10 (RAFFFIpEISR ( TodoList.swift )
import UIKit

class TodoList: NSObject {
private let fileURL: URL = {
let documentDirectoryURLs = FileManager.default.urls(
for:.documentDirectory, in: .userDomainMask)
let documentDirectoryURL = documentDirectoryURLs.first!
return documentDirectoryURL.appendingPathComponent("todolist.items")

0

fileprivate var items: [String] = []

func saveltems() {
let itemsArray = items as NSArray

print("Saving items to \(fileURL)")
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if !itemsArray.write(to:fileURL, atomically: true) {
print("Could not save to-do list")
}
}

func add(_ item: String) {
items.append(item)
saveItems()

saveItems () FEMNIRAINIA S W sREGRKEVURL . #:45, TR tems B L SINSArray
XEEFLBETR FINSAr ray A M SwiftBZH A B 72 T o SREXINSArrayiflfiwrite (to:atomically:)
1k e XA R EHEA P N A28 E FIURL, AR5 IR [l — A /R B 2 A ) o

AL tEadd () FERIN T saveItems () A BERIN— DRI IRAEEEAF A K
R, A0 BRER th R AR AR 2 s (F tiTahDoodleffy H T 2 , R HRNIE H6 A2 2 7T
P

MBI TV o FEFI R R IR I g, REE BRI INE A — 4 H R B R
FEINFING R O ARAT -

27.5.2 fn%EL TodolList

Jin#k B PR A 1) 15 I i 51 6 2 0l AR Z2 76 R AF I FH B B9 5E . M TodoList 38 in—A4>
loadItems () /i, WACHSTE H27-11FK,

RIGFH27-11 N E R IpEEDH) 3 ( TodoList.swift )

import UIKit

class TodoList: NSObject {
private let fileURL: URL = {
let documentDirectoryURLs = FileManager.default.urls(
for: .documentDirectory, in: .userDomainMask)
let documentDirectoryURL = documentDirectoryURLs.first!
return documentDirectoryURL.appendingPathComponent("todolist.items")

0
fileprivate var items: [String] = []

func saveItems() {
let itemsArray = items as NSArray

print("Saving items to \(fileURL)")
if litemsArray.write(to:fileURL, atomically: true) {
print("Could not save to-do list")

}
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func loadItems() {
if let itemsArray = NSArray(contentsOf: fileURL) as? [String] {
items = itemsArray
}
}

func add(_ item: String) {
items.append(item)
saveltems()
}
}

loadItems () i ikE ek EFRA T Esavel tems () P HIRIA AR SCFURL,, #245, TR
MBI 5 M1 —NSArray . X MPIER LT 4532 — N URL,  ZRm IngE0 2 e i i
1o QNSRBI LAMGYE , IR BUH R [String], SRJG A 7E TodoListiitems @Mk AL,

PAEREMZR EARAF IR IP S IHN R T, (SRR AR IR e 7 He i a2 2R 2
TodoList ATz, WA RAT— BRI HEAE S BN BRIAIGL %, HEBEREA
CE— MR Wa kT, iR 271208 .

REGFH27-12 BI—BAMBIEHI T (TodoList.swift )
import UIKit
class TodoList: NSObject {
private let fileURL: URL = {
let documentDirectoryURLs = FileManager.default.urls(
for: .documentDirectory, in: .userDomainMask)

let documentDirectoryURL = documentDirectoryURLs.first!
return documentDirectoryURL.appendingPathComponent("todolist.items")

10
fileprivate var items: [String] = []

override init() {
super.init()
loadItems()

}

BATEIN T —AFHinit (), XDTTESEIENSObject PRk, ESLMH, FRATA
FH T AR EIWEAA T s HELME e i) se Uf (284011, TBadEH e ) Z X 4.
e, FAIZUMER AR E R, SNz, TodoList Al — 25 items ¥4

SERGXLESE , VREUENTIT & A —TOSMH T R TIOSTH AR AREZ RVGE2:, A HE
RIS — T
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27.6 FiEHkEZS]

FEiTahDoodle 1 4 JLA~ L AR /IMEZ RS bug., 155, ARG Ip I, B ERR
SCAHEFRINA : Bk B LIRIISOR . HIK, FESCORME R 28 I i i Inserth 4 iT LL7E AR
FIEAZAT . BEXPI M bug,

27.7 BIRHEERES

ViewController H R R TLA ML, TERE FAGERE, PRS2 rEM R Ao
KM AR, HETodoList A J& B 1F B B G a0 =A% B e 28 . R B —Fh ik ik
ViewControllerfEANIATodoList s B HMERIFAE FATT GOl 8 B AT FAS L

27.8 w=EHEES]

iTahDoodleAs — EH I BB . FH P Tk R AR AN o001 3PP i 0 0 I
W, Tl 0 %A% T S AR T B TodoList. 26T AR i PR it 737, T
W2 R s R A B 4T, X7 B B4 AUTTableViewDelegateliiil .
UITableViewDelegatedi — Ik M TSe X APk : satif 1Tt Lt 547
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5 # 1F

FSwittie— I MRFIIES , FTLTEI i — MR WA SO, 75 ZE/EObjective-CL I
FYIA TRESER - TR, 5o, 7En FHIFR T DEA 2R ZEMFL R, WA Swift
T & IEA ] Objective-CH & ) T/, FHELEMIT 1EF A1E.

AR BB X TR NS . TR XTObjective-CAEAE: , HEAE ik, BREMARIE AT,
AT ffObjective-CAN 2 Wi VR PRA B ERE R FEAHLS] . EERA 2% 2] Objective-C, HSH BB
{ Objective-CHife ) —H45

4 T 7EPLA ) Objective-C T 72 A N Swift/CA% LI AN, fn R Swift T 7255 % Al Cocoanf Cocoa
Touch# 4 & T HA ( software development kit, SDK ) 32 H., mi#E T ZF|HObjective-C, HLF
FHBMTES

TEAURTE 26 B FIEE2 7R B/ RN, A HIMac 0SB FHI#R 2 FlCocoaml Cocoa TouchHE 447
B, XEEHESRER LT & MacHIIOS I FH ) SEAR L4, T aX S 21 (4 KB 4342 F Objective-C5 A1 o
DI, o P I SEAE S5 35 R 25 FlIObjective-CTLARAE, HEMTREMA R T A5 SwiftfCAS 7 o

BB W HAERE, FRATHE SeHObjective-CH —AN/ N o e, 7EX TREH A —1-Swift
SR RE LA SwifIFFEObjective-C U H I . BeJi, Bl —1-Objective-CHIF7ESwiftf Uit
T

28.1 —7 Objective-C T 12

J T LA E IR, A TE A — R AIOSEE R AN . 13X T M Objective-CIT 15,
545 A—2Swiftf Ui

B Xcode TAE, TEMLARERE L EHIOS, SRJG EFEApplicationX 15 /1) Single ViewHE i ( &l
K128-1F7R )



28.1 —A> Objective-C TH2 343

Choose a template for your new project:

watchOS  tvOS macOS  Cross-platform @
Application
- &
Single View Game Master-Detail Page-Based Tabbed
Application Application Application Application
= O
oo
Sticker Pack iMessage
Application Application

Framework & Library

@ T
(=) | |

“[\N
Cocoa Touch Cocoa Touch Metal Library
Framework Static Library

El28-1  HARE N AR R
O TR 24 MContacts, HfifR1IE T EHE A Objective-C ( {1EI28-2F7K ).

Choose options for your new project:

Product Name: Contacts|

Team: None

©

Organization Name: BigNerdRanch
Organization Identifier: com.bignerdranch
Bundle Identifier: com.bignerdranch.Contacts

Language: Objective-C

Devices: iPhone

" | Use Core Data
Include Unit Tests
" Include Ul Tests

Cancel Previous Next

E28-2 i%E T REEN

sAdiNext, PEFE— M ERAF TR, A5 siifiCreate,
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BIEBKARANH

BUAETTH RS TR IR R o SerEscEiph o A I — b, X FAR i —
MEIIS IR R ASNR . 0T, SR X codef i HEE 1, HIRAE BRAL I LA Z M Y 2R

77 Main.storyboard, #— L e MERILRR [ 47 AL S, ROAFATHIAZIE . Herb S0y
R PRl CAnEI28-3F7 ).

eae » M A Contacts ) g iPhone 7 Plus Contacts: Ready | Today at 2:37 PM =@t
B2 QA& =0 B |8< & contacts Contacts ) [} Main.storyboard ) ) Main.storyboard (Base) ) [] View Controller Scene ) () View Controller 0D ® T B 6
v B Contacts v [ View Controller Scene Simulated Metrics
v [ Contacts > @ View Controller O ¢ = Size Inferred
h AppDelegate.n ) First Responder Status Bar Inferred
m AppDelegate.m [ exit - TopBar _Inferred
Vi troller.n —> Storyboard Entry Point e
h’ ViewController. ry ry Bottom Bar _ Inferred
m ViewController.m

View Controller
Title
Is Initial View Controller
Layout @ Adjust Scroll View Insets
Hide Bottom Bar on Push
Resize View From NIB
Use Full Screen (Deprecated)
Extend Edges [ Under Top Bars
Under Bottom Bars
Under Opaque Bars

» [ Supporting Files
» [ Products

Transition Style Cover Vertical

Presentation Full Screen
Defines Context
Provides Context

Content Size | Use Preferred Explicit Size

Width Height

Key Commands

DOOeB

View Controller - A controller that
manages a view.

Storyboard Reference - Provides a
in

NevgRsHCoRrolE A
&) S gmen
m gh n hyl lews.

+|® OH|||® ] Viewas:iPhone 6s («C nR) — 100% -+ = o) 1Al [ B8 (@

[E128-3 IR AL el 4 il #8 A c

e LRI #R IS, 4% T Deleteft
Jl%éi;/l\ﬁ‘ﬁ%% VB ER, (HR I A AL R FRATTI R 10 41 S5 S 3R A
s JRLARI A2 BoR PTG RIE T o
$J\~L,ﬁu%ﬂuf TR TR, IR KR S A W F 5B : Failed to instantiate
the default view controller for UIMainStoryboardFile 'Main' - perhaps the designated
entry point is not set?. WSHI—1NH7AYER ML ] 5 7T DU A~ )R
FIHFX% P, 8% table, SRS 1zl Table View Controller®!| i St imifi I .
IAEFATH AN T — LR R g 2 AR, B2 A BB I BOARL I a i a8 . 18
FAGAL IR L FTIT o A A TR o 128 2 bR AL P 42 i 45 722 S A R Pl 4 ol e 1) B2 B AEC o
E28-417R )o
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eve » B A Contacts ) i@ iPhone 7 Plus Running Contacts on iPhone 7 Plus f2 =0 & Og O
BRR QA © 2o B8 8L & contacts Contacts ) [B) Main...card ) [ Main..ase) ) [ Table View Controller Scene Table View Controller < £ > D ® LV )
v &5 Contacts v [ Table View Controller Scene Simulated Metrics
Yl Contacts v (@ Table View Controller Sizo | Inferred <]
h AppDelegate.h »> | Table View D ® B Status Bar _Inferred <]
AppDelegate.m i 3
m AppDeleg: $F|r.s( Responder Prototype Cells - TopBar Inferred B
h ViewController.h [E Exit =
. Bottom Bar _Inferred <]
m ViewController.m > Storyboard Entry Point
* Main.storyboard Table View Controller
Assets.xcassets Selection [ Clear on Appearance
+ LaunchScreen.storyboard Refreshing Disabled 2]
Info.plist
Pl Suppoiting Fies View Controller
» [ Products . . e
lﬁﬁ}lwﬁu ——# Is Initial View Controller
}m EI #é’ﬁ]—” %%’ Layout 9 Adjust Scroll View Insets
Hide Bottom Bar on Push
Resize View From NIB
Use Full Screen (Deprecated)
Extend Edges 3 Under Top Bars
) Under Bottom Bars
N\ Under Opaque Bars.
/ Transition Style Cover Vertical <]
Presentation Full Screen <]
Defines Context
Provides Context
Content Size  Use Preferred Explicit Size
Widh Liniahe.
D OO
[~ ]\ Table View Controller - A
{1/ controller that manages a table view.
® | O Viewas:iPhone 6s (+C 'R) — 100% -+ B tol bt ——
= = [ L 2D » 4 Contacts Table View - Displays data in a list
| of plain, sectioned, or grouped rows.
| Table View Cell - Defines the
attributes and behavior of cells (rows)
in a table view.
+ |® O || Ao ® All Output & ® i |00 | 88 | table o

El28-4  JRYEKIA IR

ARG BTV : WARIR T, HA DR UE . 2R RS on 8ds, 7
B FAEAE R BEGRTE, BREE27F P IO A —HE

55— 2D R ML i B A S R R (T ViewCont rolle roGlGRR . =X 2RISR S5 NI
A W A SR S . FRATTIM BRARA PRI Tl 25 A0 S BB T T B B R, T AR ZEAE K
FH P OCBGX M FUITableViewController, (] DABIEE— 4B ol s il 2 2, (HIEA)
FHB R AL ) B B 5 )

BRI XA, BRI E AN EFViewController® yContactsViewController,
A2 BARHHGA TR H 9. 5 TR i 1 () ViewController.h, FHPI 2B RN 1%
XFERY

#import <UIKit/UIKit.h>

@interface ViewController : UIViewController

@end

AL, TEFE P A S T ViewController, 7E3RH SR Pk Refactor — Rename...,
ViewController?ffContactsViewController, WE28-5/7~,
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® A\ Co..cts ) g iPhone 7 Plus  Finished running Contacts on iPhone 7 Plus 2 = | |l 300

BzsAaaAao=0E8 |H8< 0 ®
v 2 Contacts 77 Rename ViewController to Contactisllechntroller identity and Type

¥ [ Contacts
h AppDelegate.h
m AppDelegate.m
'h ViewController.n
m ViewControllerm

1/ Rename related files Name ViewController.h

Ty Default - C Header
" Cancel b

<[>

Location _Relative to Group
ViewController.h -
Full Path /Users/DubbaDubs/

-
<

#import <UIKit/UIKit.h>

Maiizstoyhosid :1 @interface ViewController : UIViewController Desktop/Contacts/Contacts/
] Assets.xcassets 12 ViewController.h
LaunchScreen.storyboard E cond
Info.plist 15 On Demand Resource Tags
> Supporting Files b
> Products

D()@I

Table View Controller - A
controller that manages a table view.

Table View - Displays data in a list

& » ; 3
of plain, sectioned, or grouped rows.
Table View Cell - Defines the
attributes and behavior of cells (rows)
in a table view.
+ |® O || Auto @ All Output & C) Tir T | 88 | @ table )

[€28-5 HEfn4ViewController

RiiPreview, XN L&Y RIB/R A LA, sSidiSave, (U Xcodedtn &
Jrpebg, sSdiEnable, )
BTE, TABZEA T & LHEHANA T . F—2 2B UITableViewController,
FRTRATES IR S A = I 2R RS, ARSI B28- 1R .

REZ;EH28-1 B (ContactsViewController.h )
#import <UIKit/UIKit.h>

@interface ContactsViewController : UIViewController UITableViewController

@end

MRS P RBZ G T D T o B0 5 B R A S IS 0 =4 A
ContactsViewController4k& FHUITableViewController, AFLMEIE SRR, EAHT,
e AN NP E YN A SR

SRR AN FAERAS IR TP B, s 0B i 2 75 S 0E NOZ R IRLEI RN, i H.

T B T A B TR
UITableViewControllerf&4UITableViewDataSourcethil, 244 XML G ELSZ I H A

ik, HIRTESCZ T, Sefld— A& — e g R A E4 %k . V)43 Contacts View-
Controller.m, 7EZY BH XM EHTIN—~ @M . ZEinitWithCoder: 45 E4H 1% B —LL5dE ,
WAL #2827 o
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KRALFER28-2 THRADEER A4 ( ContactsViewController.m )

#import "ContactsViewController.h"

@interface ContactsViewController ()

@property (nonatomic, readonly, strong) NSMutableArray *contacts;
@end

@implementation ContactsViewController

- (id)initwithCoder: (NSCoder *)aDecoder {
self = [super initWithCoder:aDecoder];
if (self) {
NSArray *contactArray = @[@"Johnny Appleseed”,
@"Paul Bunyan",
@"Calamity Jane"];
_contacts = [NSMutableArray arrayWithArray:contactArrayl];
}

return self;

- (void)viewDidLoad {
[super viewDidLoad];
// Do any additional setup after loading the view, typically from a nib.

- (void)didReceiveMemoryWarning {
[super didReceiveMemoryWarning];
// Dispose of any resources that can be recreated.

}

@end

Al AR K4 contact sl & FRECR AN — A FR7H, INTSERBAWE S EREN]. B Tik
X I IIE RS T, RATFE M UITableViewDataSource MM T i ik . U g
T 28-3R T B, ORI AR .

RAIB;EH28-3 LTSI A ( ContactsViewController.m )

(void)viewDidLoad {
[super viewDidLoad];
// Do any additional setup after loading the view, typically from a nib.
[self.tableView registerClass:[UITableViewCell class]
forCellReuseIdentifier:@"UITableViewCell"];

- (void)didReceiveMemoryWarning {
[super didReceiveMemoryWarning];
// Dispose of any resources that can be recreated.
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- (NSInteger)tableView: (UITableView *)tableView
number0OfRowsInSection: (NSInteger)section

{

return self.contacts.count;

}

- (UITableViewCell *)tableView: (UITableView *)tableView
cellForRowAtIndexPath: (NSIndexPath *)indexPath

{
UITableViewCell *cell = [tableView
dequeueReusableCellWithIdentifier:@"UITableViewCell"
forIndexPath:indexPath];
NSString *contact = self.contacts[indexPath.row];
cell.textLabel.text = contact;
return cell;
}
@end

XH, AL TSR0 tableviewE ME7EM TUITableviewCel 1S, XEEFRAE LA
SRR HIE DT RS T L R E A RS T T o #25, Mcontacts)@ MW 27
tableView:numberOfRowsInSection: H1 2 it iy R AE MK G £ D17, FKATILFE tableView:
cellForRowAtIndexPath: HiiLFA& M EITEL MY IH N T R 11— 1~UITableViewCe LS, 7EiX
AEHRE T, RATH 24717 H) indexPathi IEARAUEE R NIk 44 G R SO sefl, fels, iRl
AR AL R A A BROT

tEIFIB T, SRR AN IF AT R TEFAE 1, FKATikContactsViewController il
TR REIRR, JFA T ERAR NS RS Sa e MR 7 AT T — 1k . BT OCHK
RS AR T A R A T 25 A s I S B TR AR A 2

AT LIFEMain.storyboard SCHFR 52 BOCHK o FTHFMCH MR, s RAR L=l g A0 50 . R
TR T RRRE, FEfRdmmird, Sl = Eir, s

HERICH Custom Class X, XX IE— A Class 7B, /R IZ R A 50 CHK Y
HEXZ, BT, XPEEINZEUITableViewController, X EFATHIZAS I E BEA Rk
EYN i AT

XN FEEPC N ContactsViewController, FUAEREACE LA 1225 T 1K128-6.
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@ & 0 d 0

1

®0e » /A Contacts ) @ iPhone 7 Plus Contacts | Clean Contacts: Succeeded | Today at 2:55 PM
B2 Qd©=oco @ 8 < > [&contacts) [ Contacts ) + Maln...board) | Main...Base) ) [EJ Table View Controller Scene ) () Table View Controller < £\ > DeBE ¢ § 6
v & contacts v [ Table View Controller Scene | - . ; Custom Class
]
v [ Contacts e TR | O+ = | Class | ContactsViewController © |
h AppDelegate.h v | Table View Prototype Cells - Moduls
m AppDelegate.m » || Table View Cell
h' ContactsViewController.h @ First Responder Identity
m ContactsViewController.m [ exit Storyboard ID
Main.storyboard > Storyboard Entry Point
= Restoration ID
1) Assets.xcassets
Use Storyboard 1D
LaunchScreen.storyboard
Info.plist User Defined Runtime Attributes
» [ supporting Files KeyPath  Type Value
»> Products
3
;/‘ . Vi Document
able View
J AL Label
Prototype Content x @
Object ID Jou-mZ-Djv
Lock  Inherited - (Nothing)
Notes = ===--—D@ .
Do
"\ Table View Controller - A
| controller that manages a table view.
[C) [] Viewas:iPhone6s(«CnR) — 78% (==l
= » Table View - Displays data in a list
of plain, sectioned, or grouped rows.
Table View Cell - Defines the
— | attributes and behavior of cells (rows)
in a table view.
+® OFE|| atos ® All Output & ® W OO | 83 |@ table o

F128-6 A% ML F bl A 5L o SO

BT IXH, ] DA R S T A TR S A TRER e B 2 A DA b, BRIV
Fias (UNE28-7HIR )o XA g2 W TR H BRI S Fl iR

B RE QA © =

R CRGN Runtime

v ;Ag Contacts 1 issue
v Unsupported Configuration
Prototype table cells must have

reuse identifiers
Main.storyboard

E128-7 £ [IH ST &5 b i ) A
[A] BT #4357~ Main.storyboard § — 845 . T B 45 FAk s R RN AR IR . BRI RITAS
TEBCEE A A% s T I R AR, BT LA B 5 R A R AN 5 2 FH A PR T IR 3l ] LA i ok
XA, SR SR R AL T Bk ES, FEIFContacts View ControllerfiiHEE BI'E HEHEEM T,

WNE28-8FF 7% o
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v Contacts View Controller Scene

v Contacts View Controller

v [E Table View

» || Table View Cell
Q’ﬂ First Responder

Exit

—> Storyboard Entry Point
F128-8 S r i B R IR K 44

PEFEFAEALIE , #f O T B XA T /e tRAS o FEARG 2 T Al P e 5 S ARG T A #% 3 Prototype
Cells 7B, EECFHUR0 (anE28-9F ),

Table View

Content Dynamic Prototypes

<>u

o

Prototype Cells

Style Plain
Separator Default
=P — | Default

Separator Inset  Default

Selection ~Single Selection

Editing No Selection During Editing

F28-9 A ) FA% BT A
EENOZHAR T, WEIFIBTN, NOZREE BIEEREA T RARLIE, AnEI28-10877R .

iPhone 7 Plus - i0S 10.0 (14A345)

Carrier 6:44 PM L

Johr:ny Appleseed
Paul Bunyan

Calamity Jane

F28-10 W/REEEREA
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28.2 7t Objective-C TIEFAIN Swift

A T —A LGB THIObjective-CHij B TR, JEMMEE A —S8SwiftC: 7. 28407, ITENR
THPE T . RIFAE AT B0 R AR RS, R iZ e E—ContactZ&A!, SRIGTE
Ferg i BRER R NIES . VRV FISWIft G X ANE SR, ROAWT I ien b ik B w e 4, A8
%iﬁ_‘?o

TE TR EI— 0 SwiftSc . sidiFile —» New — File.... R TRHFAIIOSAE THE R,
EFESourcebn s K I Swift FileJf i iNext ( Zn/&28-11F7 7% ),

Choose a template for your new file:

watchOS  tvOS  macOS ‘@ |
Source
3 3
Cocoa Touch Ul Test Case Unit Test Case Playground
Class Class Class
m h Cc Cr N
Objective-C File Header File C File C++ File Metal File

User Interface

Storyboard View Empty Launch Screen

Cancel Next

E28-11  Fshs il Swift 4

EF—A8 0 W, 830y 4 A Contacts.swift, o BB 4 % RSB A0 B2 4, JE B A
Contacts H#5 . #iidiCreate,

FBATEAE S AEObjective-C T AR FF UM IMSWiftSCF, BT A Xcodeif ] & 75 22 fit # Objective-C
etk A (bridging header, UHEI28-12F178 ),

Would you like to configure an Objective-C bridging header? m

_I Adding this file to Contacts will create a mixed Swift and Objective-C target.
Would you like Xcode to automatically configure a bridging header to enable
classes to be accessed by both languages?

Cancel Don't Create Create Bridging Header

[%128-12  FEM & Objective-CHFHE S SC {415
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Mrde 3k X 2R L Objective-CAURY “Hri” 2I|SwiftfUhY, & fiCreate Bridging Header, Xcode
2B HE5HT Y Swift S Contact.swiftl) J Contacts-Bridging-Header.h——R[ Objective-CHF %3k S04

TE TR S a8 48 B I £ #£ Contacts-Bridging-Header.h . /2 | HLE R T LT IERE AN
AAEIAZE, IS H28-4 17K

X13;5828-4 #F Contacts-Bridging-Header.h

//

// Use this file to import your target's public headers
// that you would like to expose to Swift.

//

WRFIT L, XA SO AT 2888 o F e &4 B in—a S Aok 5 | A—1~Objective-CZ 11
SO, MR AN AR ER 4 Swift, XML SCFIE T .

AP SIS . BTE, FATEAIE ContactZl, Y3 Contact.swift, FSHIMUICHD I A
28-5F /Y ALAS

RAL;EH28-5 fil@ContactZk ( Contact.swift )

import Foundation

class Contact: NSObject {
let name: String
init(name: String) {
self.name = name
super.init()
}
}

XA HT A 24k 7K FINSObject , X AEHE 1T DL & 5 &5 45 i () Objective-CHR 43 T o 2 M
Objective-CIHFSwift, 4f7kObjective-CHiX —HEMELN . FEAHIH, FRATMNSObjectdkik,
‘B EObjective-CH IS, ContactPSLHRMTHL, HA —name/d M —A~winfb ik, miH
AR I A — A name 2 K e fic 1 52491

A H A Swift s X A~ TR M, FA 45 A& Contact S 4. Ak, XX T
Objective-C/Swifti Zi (1) TR TANH, Py Swifthy45 (A% Objective-CAN AT Il

MAEELF T2, #in] LAfEObjective-CAURS T T Ffi1f& 2k ContactsViewController,
LB — 1 Contact W R I, AR FAF A .

B4, 7EContactsViewController.m™ 5| ANIA Xcoded: Bk 30, A CAL i B28-6 7 o X
FERI AT DA FAS LI il 25 rh i FH Swifthit ) Contact 28 T,

RHZ;EE28-6 5| AContacts-Swift.h3k 34 ( ContactsViewController.m )

#import "ContactsViewController.h"
#import "Contacts-Swift.h"

@interface ContactsViewController ()
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@property (nonatomic, readonly, strong) NSMutableArray *contacts;

@end

3k 3 Contacts-Swift.hia) 5 | FHE B9S2 8 MIA S 59 Swiftf Uis o B AL 5 A4 1 RESE Swiftf L%
=225 1 ¥ Objective-CAL 14

BSR4 B ProductModuleName-Swifth. X B, %444 /& Contacts; [H AiX
AR FARN T, B LSRR . AR Bk SO JE Contacts-Swift.h.,

BE4X Contact 27 ContactsViewController.mH ] UL 1, JIBHE AT LU contact sEUZH BN R AT
Contact 324 1 A J& il S A () 45 52 . A, o e B4 U )7 75 tableView: cel1ForRow-
AtIndexPath: s i JHEK R A fname, ACHSTE H28-7 7R

RHSEE28-7 HHELR A S ( ContactsViewController.m )

#import "ContactsViewController.h"
#import "Contacts-Swift.h"

@interface ContactsViewController ()

@property (nonatomic, readonly, strong) NSMutableArray *contacts;
@end

@implementation ContactsViewController

- (id)initWithCoder: (NSCoder *)aDecoder {
self = [super initWithCoder:aDecoder];
if (self) {

Contact *cl = [[Contact alloc] initWithName: @"Johnny Appleseed"];

Contact *c2 = [[Contact alloc] initWithName: @"Paul Bunyan"];

Contact *c3 = [[Contact alloc] initWithName: @"Calamity Jane"];

_contacts = [NSMutableArray arrayWithArray:centactArray @[cl, c2, c3]];
}

return self;

- (UITablevViewCell *)tableView: (UITableView *)tableView
cellForRowAtIndexPath: (NSIndexPath *)indexPath
{
UITableViewCell *cell = [tableView
dequeueReusableCellWithIdentifier:@"UITableViewCell"
forIndexPath:indexPath];

NSStringContact *contact = self.contacts[indexPath.row];
cell.textLabel.text = contact.name;

return cell;
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HEIFBITIT, TERHES PR BIRSE RN ER Z B —H

ININERRA

BATC LA B AISWIfR R T, (HRIR e i R A4 o ROk BAR AR SR A——
W P BN R NE 20087 AT ZE—FhREsr dLi R A HLH

MR AR AS B RN BRI Z AT AR — 25 B contacts B, FJE AR 7T,
WA FR28-8 T o

RIZ55828-8 HUAH AL AYEL R A # R Ek4 ( ContactsViewController.m )

- (id)initWithCoder: (NSCoder *)aDecoder {
self = [super initWithCoder:aDecoder];
if (self) {

—contacts=[NSMutableArray arrayWithArray: @lcl,c2,c3};
_contacts = [NSMutableArray arrayl];

}

return self;

}

A5, S0, T AE BRI R A AR 2

24 Xcodelf) [T SRR RRES , BEFROS T I AYSource, #Rf51E#f-Cocoa Touch Class, oA TE 4k
UIKitH —2, UIKit RAEOS TARHRER . XS 4% FNewContactsViewController,
JHfiEdkkuIViewController, B4, #ffEFESwiftih 5 ([5128-13 ),

Choose options for your new file:

Class: | NewContactViewController
Subclass of:  UlViewController E
Also create XIB file
iPhone
Language: = Swift H
Cancel previous | (IEECEE

[K]28-13 4k&UIViewController
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miifiNext, BRPRER TR HARG FAIE S

FRATFY 5 F#h T BT ENewContactViewCont rollerf 4y . BLLESE I ] Main.storyboard &
BRI R N E G2 . FRATREAEE Az, LEAP AT DB e R N o eI TR 5
ks, A —AN 2 A EiNewContactViewController,

R ELAY T 2OE R I— T UINavigationControlle rif Mo i RO MI AR AL Pl & o AEXTR
FEr R i filgs, Hish— 2R A L

flltUINavigationControlleril Bk St b &= — it kil , A — MRAILE S
fiist o BADEATEX MRIEEER S5, HERINC 2008 T — MR EER S —KRA
PR 2 o I IR AR R Pl 42 il 85 A 5% o

T, FO LA ) 2 I ) A R I8 o 7E SRS R4, J@FFNavigation Controller Scene,
1 Navigation Controller, FJHJEMERZ M, F1/4)iEInitial View Controller,

HE, XSS N AT B BRI R AT 25 T o 76 UL 4 6 2 A R ALK
FEhl#sZ M A)H % 2 %4 (relationship segue ) FJ DAL ANAE, PR AT a8 fm 5,
Control 8 I 41 2 E K R ALK FEHi 2% o 765 1 52 B A9 Relationship Segue X 38 1 ¥ Firoot view
controller ( fNE28-14F77R ),

Manual Segue
Show
Show Detail
Present Modally
Present As Popover
Custom

Relationship Segue
root view controller
Non-Adaptive Manual Segue
Push (deprecated)
Modal (deprecated)

Fl28-14 BEERAEEHIE

PAE N H = FHEATAE A AR N T o X ME FE AT 45 N i B I T 2 A —
ANAECE JUINavigationItem, @i Enl Kivinltitle/@tt; nTLIZERCEE P i Etitle/@it,
FESCRY RN S B R AR S A 0 o 7 SR PR A A T Al rh R B 1 1 title 7 B,
i A Contacts,

WERMETFBIT I, R RSE RS FEIIE, HEBERE— S, JF A
FraiSE:Contacts,

HaE, PRI — R, XS EHEE “UlBarButtonltem” . #i8)iX N 1) —A>
S S ZR AR s il o A0 S A S AL (AN 28-15F17R Do
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ene » #A Contacts ) i iPhone 7 Plus Contacts | Build Contacts: Succeeded | Today at 3:44 PM

88 < > [ contacts

® < 090
Doav 0l o

Navigation item
Navigation Contraller o B
v [ Contacts Scene

Contacts ) [l Main:storyboara ) [ Main.storyboard (Base) ) 5] Contacts View Controller Scene

Contacts View Controller ) ¢ Contacts
» [ Navigation Controller Scene

Title Contacts
- -
v () Contacts View Controlier Conact m Prompt
Table View iRacts (ttem ]| Back Button
< Contacts
@ First Responder
= Exit

D 0OE @

[©)

Flexible Space Bar Button item -
vissa] Goncessatn's fasisia ssuse tac sn
[J View as: iPhone 65 (+C 1R)

— 7% + 1= 10l tai| B3 |@ uiBarButtonitem o

K128-15 i IN—HEHAE N ST

HEFEUIBarButtonItemJf el AR FLAMIL . 7 J M 2 AR H , FEFHHL AR H M Customil i Add
XA AR B T 05 s o

BTATELLX A A S — D I R AL o MRS 2 e sl — 8T A R I 4 o 4 21
AR . s A, FEPR IR A AR e B9 ZE 44 B NewContactViewController, iX
FERT DRI 428 i e AN FRAT DT B A SwifR O GER o 76 SCRY R, X AL il 4 A
2 T A 44 M New Contact View Controller Scene.,

IRAEFRAT TR LA —LE AR 5 RN SCAHE R BT 2 R AL 25 b, SRR P A AT DUBT e &=
Ao MR PEHE S SUILabe VS TG MUITextFieldEi FHit . NKI28-16 R~k BEAMIA .

oce » # Contacts ) @ iPhone 7 Plus Contacts | Build Contacts: Succeeded | Today at 3:44 PM = ® < DOa O
B8 < > [ Contacts ) " Contacts ) [l Main.storyboard ) [l Main.storyboard (Base) ) 5] View Controller Scene New Contact View Controller <a)> 0 ® ¢ 0 0
» [2 Navigation Controller Scene. [CURtom Claex
v B contects s Contacte View Controller [« K] Class NewContactViewController  © [
ontacts Scene
- - Module ]
v () Contacts View Controlier
TabioIai Contacts ot First name: ey
¥ < Contacts
Last name:
Left Bar Button ltems Storyboard ID
v Right Bar Button ltems Restoration 1D
= Use Storyboard ID
@ First Responder
Exit

User Defined Runtime Attributes
v [2] New Contact View Controller Scene

KeyPath  Type Value
¥ 1 New Contact View Controller

Top Layout Guide

Bottom Layout Guide I
v 3 =3 ¥

7 Document
Label

£ Round Style Text Field x

F [Round Style Text Field Object D 6Da-UY-0AW
@ First Responder
Best 0D0ooeao

[C] View as: iPhone 6s (+C 1R) — 7% +

El28-16 Bt &AM EE 4

12 1o 14 | B3 |@ urextField ()
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B, AT B B AR LR 45 ] 2% RS W UIBarButtonItem fliNewContactView-
Controller. % Controlf, MNNSHAHE ) BB R AMEEHIZR A5t BOTEAR, S5
H— R R LA AT ARE R S0 4E £ 42 (Action Segue ), 1EFEPresent Modally

I T, s S 3, R kI SR AL B /RNewContactViewController
FIRLIA

HiiE—VINER , (HREEAS R, MAKRANGEE, HP X R, W
INERAEHT IR RN . T — LR P RO B (I 2R AT i A 245 o

AT LLAE O g B — AR P R AR A BB R S B I O
NewContactViewController, {HZXHE—PHERFIFARE O A MHEE— A s AU,
Hit, ZiftiNewContactViewControllerix A MR RIS, KRG FBr etk 2 AL B il 25 a8
—AEHE R S, B, OB E N S — MR AR RN,
Ti— M BUH XA

MXT R IFEHL B —A~F i UINavigationCont rollerJf i #|Main.storyboard I 7 I, HRZ i
—H#, A New Contact View Controller i A2 il ai HOARRL 42 Hi 4 o IR O A ORI
¥ 7%, # A Control B M 5 fiit 455 il #% i 3 21| NewContactViewController, ¥E#froot view
controllerJ& R 1%

i 7ENewContactViewControllerik A T UINavigationController, #tnA] AR [y i% &
ContactsViewControllerf #AiiEArEl— T E T - E#ENewContactViewController
B R, EFRETECH Contact,

HEARFRATTHLBT I R AL T 2 R i i A T 25 AR L P s il 8, (U An SR A i
TINEF, BRI R AN RGN STE AT RS T R o 50R ARLEIFE Fl 48 AR EE B 5
WA AAEAE . RPN RS, B ContactsViewControlle riy NS48 40 il i e e it 422 3]
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Fi{EControlf# 1 5 diContactsViewCont rol le rff iS4, 5 di Contact35 141 A/ N SH54H
Wbk, WE28-17FR .

Add
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action ® Contact
Present Modally
V¥ Sent Actions
selector
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F28-17 Mk
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FAE, T ThT A% NewContactViewCont rolle rfl SRR A P~ UIBarBut tonI temfi) S 4
T o IXTGEH B PIANSE B, — A AR A, — e SRS A A 00 o SEPR A IO Fe L
TE JE MRS AT T A 4 System Itemel il Cancel , F5-FH [RIRE A 5 2CHE A 1 O3 B Save . BRAE LS
A P A o A A SR 122 PR 28- 18 BT 7R o

o200 » /A Contacts ) @ iPhone 7 Plus Contacts | Build Contacts: Succeeded | Today at 3:44 PM E o ofnQgic

29 < > [ Contacts ) | Contacts ) [l Main.storyboard ) [l Main.storyboard (Base) ) [=] New Contact View Controller Scene ) (_) Contact View

Navigation Controller Contacts.

® B

-
Contacts S i Cancel Contact Save

First name:

Last name:

[0 View as:iPhone 6s (+C nR) = %53 =F

%128-18 BT BB M A Jey

1= tof Al

TERCE IR SR, ZE5G7ENewContactViewController Hr o445 SCAHE A G ST
AHERNEEFTANH T Coutlet )o XA 0] LA EFRAT T3 0] SCAKE R SCAS, 24 i o Save A I
FRATEA X 2 SCAS T Contact 2R S5 . T NewContactViewController.swift, k>
SCATEES I Anf R 1 B 28-9 i/ 4t 1k o

RISEE28-9 N ARERIME T ( NewContactViewController.swift )
import UIKit

class NewContactViewController: UIViewController {
@IBOutlet var firstNameTextField: UITextField!
@IBOutlet var lastNameTextField: UITextField!
override func viewDidLoad() {
super.viewDidLoad()

// Do any additional setup after loading the view.

}

override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
// Dispose of any resources that can be recreated.
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RIXEESCAREA N T @IBOutlet/BIE/G , o LAEiF R i%H >k . T/ Main.storyboard,
TEHT R R AR S P IE R B 1T, #5043 Control B MUHT EEER 2 AR 1428 il w4 80 B A4~ SCARHE
PEEEXT N Y IBOutlet, FRERTESE 265 AT Mi—A .

JE MBI N I UITextFieldZ i, ST LA NI B sh e, 1R e TR R A\l
A, JATESFIAUIStoryboard—AMEME, MAE®Ri%4 (unwind segue ), [FIRZEZAT L
FEAURR P B — PR P2 Tl 25 R0 2 22 1 A PR P42 il 25 =2 ) ST 5 3R o MR AT AR o] 3 2 i
F—p B e iR $-AL ( backwards navigation ) FUALHT, 24P AR FH X B4 4 [T 31 FH - A EE R A3
W, BRI AR T

B AR, ST EAE N R H I 2 B — AR Tk ARG, M
FAHQH B R R AR, FRATE LR 2R A BRI 28, FrL 2 EContactsViewController

BRI | WIR7
$TFF ContactsViewController.mJF I X N 72, AiACHS 7 BA28-101 78 .

RIZEE28-10 NEUHEAERINTE: ( ContactsViewController.m )

- (UITableViewCell *)tableView: (UITableView *)tableView
cellForRowAtIndexPath: (NSIndexPath *)indexPath

{
}

- (IBAction)cancelToContactsViewController: (UIStoryboardSegue *)segue

{
/1 3R PR RAT & 2 AT A

}

@end

71 J7 % cancelToContactsViewController: 52 UIStoryboardSegue ) — 4~ SE il £
B PR, AT IBACtiond X VAR TR TR .. sequeS B AR Z A HIE R,
FATEF X e (E B BB R AR 4 .

A 175 ZEAEMain.storyboard 1 [P i FE B H 8k 22 AR 48 . FIOTFMCEp, X
Flyshiles . A BNBR A STEA AN Exit®br (anE28-1981/R ) T2 FATEA XA TR %
FELHESIVE, MImICHINewContactViewController,
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&£\ rananes navination thiouoh  hisrareh.of
+1® OH|||® [0 Viewas:iPhone6s (+«CrnR) — 74% +

I2 o 11| BB |®

K28-19 MAEHEHEH

54 Control i M\ Cancel 3 #1115 44 2 B Exitl&l by . BT AR, REFH S
HEhE%E S| cancelToContactsViewController: . HEHX A,
BATREH, s RN, SR S diCancel, XFESL S FLREIER R AFIE T .
TR Save i B B RAF T I R MG B BIPE, IFRLER BN R ASIFR, Ak, 8
E?E@%ﬁ%ﬁ%ﬁ}\ﬁﬂﬁéltﬁﬂﬁﬁﬂ‘%ﬁigE@Eﬁ%i}\o FoA TR A TR IR X Cance FE AL —AE, AidiX R4
Bl —A~mLER R Zh/E2 A FHUIStoryboardSegue LBl #i R E .
ﬂﬂ:ContactsVlewController.m Whin—EEE e, A 8a28- 11 R,

KEEEE28-11

— PRI AT AL 1

“ShlicreateNewContact: ( ContactsViewController.m )

(IBAction)cancelToContactsViewController: (UIStoryboardSegue *)segue

{
/7 AR P BRAE 6 S AU AT A
}
- (IBAction)createNewContact: (UIStoryboardSegue *)segue
{

NewContactViewController *newContactVC = segue.sourceViewController;
NSString *firstName = newContactVC.firstNameTextField.text;
NSString *lastName = newContactVC.lastNameTextField.text;
if (firstName.length != 0 || lastName.length != 0) {
NSString *name = [NSString stringWithFormat:@"%@ %@",
firstName, lastName];

Contact *newContact = [[Contact alloc] initWithName:name];
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[self.contacts addObject:newContact];
[self.tableView reloadDatal;
}

}
@end

XREFLATE LT — R HEAE . XA HERAER H seque 28045 51 & & 1711R i sourceView-
Controller, #RJ5HLA] A NewContactViewControllerfyUITextField/@EH A HECAT .,

A, HIREDH — DA RIESS . WA UK, ST LB —1-Contact i sif, & m
Acontacts)/@t., o, EHME tableViewld g dik 2 AR L4 .

BAE, M A Save R FT A I R R, v DUESX AN 7k R LR BE T o [l5)
Main.storyboard,, EFEHT A R A FERIAS . #4E Control M\ Save i 41l 4 2 B Exit b5, HEF:
createNewContact:,

AT, Bt — IR AT i Savetiefll . XAHERN IZ 2 MR R AFNFR, 76X HEEA 2N
AR RN

28.3 /N Objective-C 2

FATE LB T MObjective-CHISwift HAERAE, T —AMESS 2B SwiftF] Objective-CHYH.
B . BATE W dE— 1 Objective-CH A HT AV EE R A RUERIN K14 . SwiftZiNewContactView-
ControllerZs HEIXANHI Objective-C2E . XA T —Fpi W5 CAMTRELSESH —
LEObjective-CA T EEAE L Swiftif 4 FH o

B H—~Cocoa Touch ClassZS &I ) Objective-C 314, 44 AImageFactory, ‘B MIAE 2 hy i i
(I R AR RS . 1D 2R4ERNSObject , TR ESEObjective-CHE X NI S .

TN R Z AT, 77255 Main.storyboard 1 HK R A A St85 48 l—~UIImageView,
A EMEARE 2 o B i R A ERIA G . XS 5 EHi ) — N Image ViewRIEX R A5 o 48
PG IR 1) RT3 D240 5 <240 54

BERMANMRAE, HifiNewContactViewController2 i B FME .
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e, G R T8 B R = FE A DR BRI EE i IR, B ARA M A A
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ARV, AR e

KRN B A TEIGHLE , 872 7ENewContactViewController 2 G AL 5
IBOutlet, QB E28-12/0i78, 7ENewContactViewControllerd ¥ UIImageView/E I,

AR DL B R R T .
RAS5E28-12

class NewContactViewController: UIViewController {
@IBOutlet var firstNameTextField: UITextField!
@IBOutlet var lastNameTextField: UITextField!
@IBOutlet var contactImageView: UIImageView!
override func viewDidLoad() {
super.viewDidLoad ()

// Do any additional setup after loading the view.

WIn— 33 KA E B IBOut let ( NewContactViewController.swift )
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override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
// Dispose of any resources that can be recreated.

}

e, BRI E MR35 T Main.storyboard H i EZ LA
IAEIZ I ImageFactory2 T . U5l ImageFactory.h, #5/ill—{~generateDefaultImage0fSize:
Jrid, WARSIEE28- 13078 o W RTE ST K5I A T UIKit,

RIZEH28-13 P ImageFactory (ImageFactory.h)

#import <Foundation/Foundation.h>
#import <UIKit/UIKit.h>

@interface ImageFactory : NSObject
+ (UIImage *)generateDefaultImageOfSize: (CGSize)size;

@end

XASHTT s ImageFactoryZRINATHEN , BEafsizeZ it T — S RE MU . 1T
FFImageFactory.m, i AZHI{CRS, ARSI H28-14F7/R . XHACRSIREK, 12818 %.

Ki3EE28-14 2 ERIALR (ImageFactory.m )

#import "ImageFactory.h"
@implementation ImageFactory

+ (UIImage *)generateDefaultImageOfSize: (CGSize)size
{
// 4z framesf kB context
CGRect frame = CGRectMake(0, 0, size.width, size.height);
UIGraphicsBeginImageContext(size);
CGContextRef context = UIGraphicsGetCurrentContext();

// LRGERFAKEHNE

CGContextSetFillColorWithColor(context, [[UIColor whiteColor] CGColorl]);
CGContextFillRect(context, frame);
CGContextSetFillColorWithColor(context, [[UIColor yellowColor] CGColorl]);
CGContextFillEllipseInRect(context, frame);

CGFloat x = frame.origin.x + size.width / 2;
CGFloat y = frame.origin.y + size.height / 2;
CGPoint center = CGPointMake(x, y);

[/ LR REF E
CGSize eyeSize = CGSizeMake(frame.size.width * 0.1, frame.size.height * 0.1);
CGFloat separation = frame.size.width * 0.1;

CGPoint leftPt = CGPointMake(center.x - (separation + eyeSize.width),
center.y - (eyeSize.height * 2));
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CGPoint rightPt = CGPointMake(center.x + separation,
center.y - (eyeSize.height * 2));

CGRect leftEye = CGRectMake(leftPt.x, leftPt.y, eyeSize.width, eyeSize.height);
CGRect rightEye = CGRectMake(rightPt.x, rightPt.y, eyeSize.width, eyeSize.height);
CGContextSetFillColorWithColor(context, [[UIColor blackColor] CGColor]);
CGContextFillEllipseInRect(context, leftEye);

CGContextFillEllipseInRect(context, rightEye);

CGFloat smileHeight = center.y + eyeSize.height;

CGPoint leftEdge = CGPointMake(leftEye.origin.x, smileHeight);

CGPoint rightEdge = CGPointMake(rightEye.origin.x + rightEye.size.width, smileHeight);
CGFloat smileLength = rightEdge.x - leftEdge.x;

CGFloat smileWidth = eyeSize.width / 3;

CGContextSetLineWidth(context, smileWidth);

CGContextBeginPath(context);

CGContextMoveToPoint (context, leftEdge.x, leftEdge.y);

CGContextAddCurveToPoint (context, leftEdge.x + (smileLength / 4),
smileHeight + smileWidth * 2, rightEdge.x - (smileLength / 4),
smileHeight + smileWidth * 2, rightEdge.x, rightEdge.y);

CGContextStrokePath(context);

UIImage *image = UIGraphicsGetImageFromCurrentImageContext();
UIGraphicsEndImageContext();
return image;

}
@end

2RI T BEARMER 18, At ARG . X BRI FIHESEN Core Graphics, HAHTEH T
ABITHEER . nFREREETA, SER KT Core Graphics B SRS A1 pREHIVE AR A R RS 1Y
M. BIGMEERE K AR, AT HERRANMERIALE,

generateDefaultImageOfSize: i EZAE M AN —UIImage L6, ZEME]X — T,
HAEES DN R/NGIENEIE L3, #ERBGXA LR X5I . ST DR — &R 511
Core GraphicsZ: il BREL T . F A 1HUIGraphicsGetImageFromCurrentImageContext () M4 I
TocER—IRESR . R T A BN, TGRS eI . BE, R BATE RN

FESwiftH1 5 Objective-CHAERVERT, 1T LURE — N TR X M 115 5 2B A HAHBEAE 1.
26Nl F-, generateDefaultImage0fSize: J7 ik JySwiftf AL HRAL T — AN B2 1 Sk A2 BRI
K&

1 Swift /1 {f F Objective-CIE Z HI, 75 ZESeEMF 23k S0 5l AXA~25 . $TJF Contacts-
Bridging-Header.hJf-5| AImageFactory )k 3, U TE H.28- 157 o iIXFEIEELEObjective-C
FAESwiftf USR],

REGEER28-15  TEMFLL X H1 5] A Objective-CZE 3L 30 ( Contacts-Bridging-Header.h )

//
// Use this file to import your target's public headers
// that you would like to expose to Swift.
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//
#import "ImageFactory.h"

— H ImageFactory %} Swift o] W, , #t Al LIf# [ T . 7F NewContactViewController f
viewDidLoad 77 iEH#HrH— 1 ImageFactory B SEfl, anfCadife28-16f .,

X755 828-16 fENewContactViewController i [flObjective-CHiImageFactory2s
( NewContactViewController.swift )

class NewContactViewController: UIViewController {
@IBOutlet var firstNameTextField: UITextField!
@IBOutlet var lastNameTextField: UITextField!
@IBOutlet var contactImageView: UIImageView!
override func viewDidLoad() {
super.viewDidLoad()

// Do any additional setup after loading the view.
contactImageView.image =
ImageFactory.generateDefaultImage(of: contactImageView.frame.size)

}

override func didReceiveMemoryWarning() {
super.didReceiveMemoryWarning()
// Dispose of any resources that can be recreated.

}

1E Contacts-Bridging-Header.h 1 %% Jill ImageFactory.h & bR 5 33X A SCA4 X [/ — 4> H b5 H 4T A
Swift SCF#BSE AT ULAY . {3 F ImageFactory 28 it il IR B Y VE R FSwift IF 5 /Y, stA% - i xF
viewDidLoad () B9SEELHIIEE o

B T AEM 23k S0 H 51 A ImageFactory.h AAE , AT BT An] Hofh 35 1% 11 ImageFactory 7
SwiftfCaS Al , B3 ImageFactory 7 iESUAT . AR B Swiftse . X FRigss il 4
ImageFactory 2 il AR IR B MR . 3R B EHZ K4S T contactImageView ) image
JE

Swift#! Objective-C J5 7% generateDefaultImage0fSize : 1% 4y generateDefaultImage(of:) -
Swiftif ik HObjective-CHINTE A 44 UM T, I LA AN ik AE SwiftH 45 T size, - HitlofliL
TEfG S i size B HA ALY B iR) — e s FIVEAR 6 45 X N T A R 24 5, ARSI A
28-16/7 . Swift Ui I J5 ik 44 h B il Be R TA S HU T URIN A4 7

% 13 Option g J1 5 i NewContactViewController.swift ' f¥) generateDefaultImage (of : ) AJ
AT S B Wl 2 55 44 Swift ) (Un[EI28-23F771 ),



28.3 /&#m Objective-C £ 367

contactImageView.image = ImageFactory.generateDefaultImage(of: contactImageView.frame.size)

Declaration class func generateDefaultImage(of size: CGSize) —>
UIImage!
Parameters size No description.

Declared In  ImageFactory.h

28-23 SwiftiffgenerateDefaultImage0fSize:

HE SwiftflObjective-CHZ 4 £ size Bl T IN#ES%4: generateDefaultImage (of size:
CGSize),

BTN RS A BT BER T o Sl AR S e B gtk & A\ . NewContactView-
ControllerZfib/nitik, SUAHE T MIELEERIAAZR (Un&I28-24F71 ),

iPhone 7 Plus —i0S 10.0 (14A345)

Carrier & 6:21PM -
Cancel Contact Save
First name:
Last name:

K128-24 IR R AR KR
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o FHAE AN (PR A T BE 275 LR A1 5 i e - IHAYER /- B Objective-C , Bt &R o FHSwiftHf % .
AT FHObjective-C Ay Contacts 5 RIS N A “IHAY” 43, ARG FASwifttahn “Hrag” #H5,
CRERR DL TR T Al 20 2N 2R FH B AR E R N
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