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o 4t hello world

= hello.m

#import <stdio.h>

int main( int argc, const char *argv[] ) {
printf( "hello world\n" );
return 0;

}

i

=

hello world

= {£ Objective-C H{fi [f] #import 7 #include
= Objective-C [NTHRZFIFE 42 m

. BIlZE classes

o @interface
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= Fraction .h

#import <Foundation/NSObject.h>

@interface Fraction: NSObject {
int numerator;
int denominator;

}

-(void) print;

-(void) setNumerator: (int) d;
-(void) setDenominator: (int) d;
-(int) numerator;

-(int) denominator;

@end

= NSObject: NeXTStep Object H4EE . FlZ&E CARK 4% OpenStep, ArLAUEES
KOEKEABIMERERET -

» 47K (inheritance) LA Class: Parent 7, #if%_LTHIAY Fraction: NSObjecto

» HAE @interface Class: Parent { .... } HHHYH 2% instance variableso

. /xﬁ BT HURERR  (protected, pubhc private) [, THRRIAFHUREFR 2% protected.

s R RERR Y 77 2R AE R 2 B

. Instance methods FRFEA 258 (B[l instance variables) f&. #%3%): scope

(returnType) methodName: (parameter1Type) parameter | Name;
= scope Aclass BY instance PifH. instance methods LA - BHEH, class level
methods LA + BHUH.
» Interface LA—1f] @end 1EZ&45 R

o @implementation

» EA "Prograrnming in Objective-C," Copyright © 2004 by Sams Publishing —ZH
S o N S B SRR

= Fraction.m

#import "Fraction.h"
#import <stdio.h>

@implementation Fraction
-(void) print {
printf( "%i/%i", numerator, denominator );

}

-(void) setNumerator: (int) n {
numerator = n;

}

-(void) setDenominator: (int) d {
denominator = d;

}

-(int) denominator ({
return denominator;

}

-(int) numerator {
return numerator;

}
@end

= Implementation UL @implementation ClassName B, DA @end %5 o
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o B MEA K
» HJA "Programming in Objective-C," Copyright © 2004 by Sams Publishing —&H!
PR, ST Al e T o

= main.m

#import <stdio.h>
#import "Fraction.h"

int main( int argc, const char *argv[] ) {
// create a new instance
Fraction *frac = [[Fraction alloc] init];

// set the values
[frac setNumerator: 1];
[frac setDenominator: 37];

// print it

printf( "The fraction is: " );
[frac print];

printf( "\n" );

// free memory
[frac release];

return 0;

}
= output
The fraction is: 1/3

» Fraction *frac = [[Fraction alloc] init];
o BRI RZ EEA R,
= 1£ Objective-C HIFFNY methods [ /7752 [object method], % C++ [
object->method().
= Objective-C %4 value BUfll. ArLAFZ A 1% C++ 1) Fraction frac; frac.print();
EEIRPY . 1E Objective-C H5¢ 4l FHHEIF AR I
o SEfTRERE PR i T ifFE: [Fraction alloc] WM T Fraction class [
alloc method. 5 #f% malloc FCAEHE, EMEBEIVEEM T —EA G
» [object init] ;&2 —{EEHHE T (constructor) FFHY, SRR YA PIr A 4
#, EWFEIY T [Fraction alloc] {01/ instance =AY init method. EEEI/EIE
W, BT LA A —F7REEU5E R Object *var = [[Object alloc] init];
= [frac gietNumerator: 1 A, BIFE T frac B9 setNumerator method {8 A
1 B2 8
» W[EEHE C AY5EHE, Objective-C A —E A LA IGEIEHERT /7 release. &
#7% 3 NSObject, =M method 12 18 & A wERE I fEET o

o ZHEZY

= HAIEPOER R T RS (2. EEEFRZ TARRER, AlE
A2 H {153 32 AU T Smalltalk fRA o
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= Fraction.h

-(void) setNumerator: (int) n andDenominator: (int) d;

= Fraction.m

numerator = n;
denominator = d;

-(void) setNumerator: (int) n andDenominator: (int) d {

= main.m

#import <stdio.h>
#import "Fraction.h"

// set the values
[frac setNumerator: 1];
[frac setDenominator: 37];

// combined set

// print it

printf( "The fraction is:
[frac print];

printf( "\n" );

// print it

[frac2 print];
printf( "\n" );

// free memory
[frac release];

[frac2 release];

return 0;

printf( "Fraction 2 is: " );

int main( int argc, const char *argv[] ) {
// create a new instance
Fraction *frac = [[Fraction alloc] init];
Fraction *frac2 = [[Fraction alloc] init];

[frac2 setNumerator: 1 andDenominator: 5];

= output

The fraction is: 1/3
Fraction 2 is: 1/5

» 51 method EFE_E MM setNumerator:andDenominator:

o A ARSI TR RN SE 8 RE—EE, B method:label1:1abel2:1abel3: , [fij
N FK) 75 352 [obj method: param1 labell: param2 label2: param3 label3: param4]
= Labels ZEEH, FrLAR] LIA — &5 IEEEHY method: method:::

label #4185, HLL: mES2H WAERGERLE .

o BT (Constructors)
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» HJA "Programming in Objective-C," Copyright © 2004 by Sams Publishing—ZH[¥
#p, RS ST

= Fraction.h

—-(Fraction*) initWithNumerator: (int) n denominator: (int) d;

= Fraction.m

—-(Fraction*) initWithNumerator: (int) n denominator: (int) d {
self = [super init];

if ( self ) {
[self setNumerator: n andDenominator: dJ;

}
return self;
}
= main.m

#import <stdio.h>
#import "Fraction.h"

int main( int argc, const char *argv[] ) {
// create a new instance
Fraction *frac = [[Fraction alloc] init];
Fraction *frac2 = [[Fraction alloc] init];
Fraction *frac3 = [[Fraction alloc] initWithNumerator: 3 denominator: 10];

// set the values
[frac setNumerator: 1];
[frac setDenominator: 3];

// combined set
[frac2 setNumerator: 1 andDenominator: 5];

// print it

printf( "The fraction is: " );
[frac print];

printf( "\n" );

printf( "Fraction 2 is: " );
[frac2 print];
printf( "\n" );

printf( "Fraction 3 is: " );
[frac3 print];
printf( "\n" );

// free memory

[frac release];
[frac2 release];
[frac3 release];

return 0;

= output

The fraction is: 1/3
Fraction 2 is: 1/5
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‘Fraction 3 is: 3/10

» @interface Y B H LN [ 1EH HI R 2
» @implementation {# T —EHT AT : super
= Q[A] Java, Objective-C 2 A4l parent class (SCKIF) -
» i/ [super init] 2647 HL Super constructor, = I8 B4/ 7 0 1 Y AR T
w PRASIENEE)VE [ instance FEURAS 77 —FEBASE S selfo Self 1% C++
Hd Java HY this 812,

w if (self ) B (self !=nil ) —kk, /&4 T #EXE super constructor il I E A T —{E#TH
. nil /2 Objective-C F4EFK#E C/C++ & NULL Y72, W LA5[ A NSObject 2
B

o EARRIIG R LR, R IR self 1Y 7 2R E I B CHIAZHE.

o FRERT2 -(id) inito

» BN EARER, Objective-C HH Y152 {8 "init" method, MAME C++ B
Java ARFIRIIAERE

o A7 HURERR

» FHRIREFR 2 @protected

= Java BAERYJT AU AE methods BRI /N L public/private/protected fE i, 111
Objective-C MIVETLRIEE C++ %72 instance variable (F27F: C++ ek — 2y
data members) 77 2o

= Access.h

#import <Foundation/NSObject.h>

@interface Access: NSObject {
@public

int publicVar;
@private

int privatevar;

int privatevar2;
@protected

int protectedvar;
}
@end

= Access.m

#import "Access.h"

@implementation Access
@end

= main.m

#import "Access.h"
#import <stdio.h>

int main( int argc, const char *argv[] ) {
Access *a = [[Access alloc] init];
// works

a->publicvar = 5;
printf( "public var: %i\n", a->publicvar );

// doesn't compile
//a->privatevar = 10;
//printf( "private var: %i\n", a->privateVar );

[a release];
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return 0;

= output

public var: 5

» WEMRAITEEIN, 5% C++ H private: [list of vars] public: [list of vars] [RA%=(,
v H RN T @private, @protected, 2555,

o Class level access

w EARARETE—E Y E instance 2EVRIRE, 1E A class level variables LA class
level functions &1 7 RS-
= ClassA.h

#import <Foundation/NSObject.h>
static int count;

@interface ClassA: NSObject
+(int) initCount;

+(void) initialize;

@end

= ClassA.m

#import "ClassA.h"

@implementation ClassA
-(id) init {
self = [super init];
count++;
return self;

}

+(int) initCount {
return count;

}
+(void) initialize {
count = 0;
}
@end
= main.m

#import "ClassA.h"
#import <stdio.h>

int main( int argc, const char *argv[] ) {
ClassA *cl = [[ClassA alloc] init];
ClassA *c2 = [[ClassA alloc] init];

// print count
printf( "ClassA count: %i\n", [ClassA initCount] );

ClassA *c3 = [[ClassA alloc] init];

// print count again
printf( "ClassA count: %i\n", [ClassA initCount] );

[cl release];
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[c2 release];
[c3 release];

return 0;

}

= output

ClassA count: 2
ClassA count: 3

. statlc int count = 0; i5 42 class variable B 517 /7. HE S %L(EEE%@I‘ET H
1, [:Eiﬁaﬁ?ﬁﬁﬁ#%m% Java EAF static class variables [ /7. 21, ©HEERE

= +(int) initCount; 15 /& [F1{# count {E [ E I method. FEIEEIE MG ZER]! EAEAE

type B THIASFHIESE - TR NS +. ek + F7~iE 21 class level functions
G 2F2 X, class level functions #4724 class functions BY class

method)

o (FHGE RSB — Rk B A MR, % ClassA HHH count++ HZio

= +(void) initialize method is 1£ Objective-C Eﬂﬁ“ﬁ TURAIREZCIRERE Y, T e
BEERAE class WY o B2 IR FRAM Y count 15 4H class level variables Y471
o

HEHEDM (Exceptions)

» TEED: FLHER A Mac OS X 103 DL EA .

n EA "Prograrnrning in Objective-C," Copyright © 2004 by Sams Publishing—EH1 [
#, RS SEF I R

= CupWarningException.h

#import <Foundation/NSException.h>

@interface CupWarningException: NSException
@end

= CupWarningException.m

#import "CupWarningException.h"

@implementation CupWarningException
@end

= CupOverflowException.h

#import <Foundation/NSException.h>

@interface CupOverflowException: NSException
@end

= CupOverflowException.m

#import "CupOverflowException.h"

@implementation CupOverflowException
@end

= Cup.h

#import <Foundation/NSObject.h>
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@interface Cup: NSObject {
int level;

}

-(int) level;

—-(void) setLevel: (int) 1;
-(void) fill;

-(void) empty;

-(void) print;

@end

= Cup.m

#import "Cup.h"

#import "CupOverflowException.h"
#import "CupWarningException.h"
#import <Foundation/NSException.h>
#import <Foundation/NSString.h>

@implementation Cup
-(id) init {
self = [super init];

if ( self ) {
[self setLevel: 0];

}

return self;
}
-(int) level {

return level;
}

-(void) setLevel: (int) 1 {
level = 1;

if ( level > 100 ) {
// throw overflow

NSException *e = [CupOverflowException
exceptionWithName: @"CupOverflowException"
reason: @"The level is above 100"

userInfo: nil];
@throw e;
} else if ( level >= 50 ) {
// throw warning

NSException *e = [CupWarningException
exceptionWithName: @"CupWarningException"
reason: @"The level is above or at 50"

userInfo: nil];
@throw e;
} else if ( level < 0 ) {
// throw exception

NSException *e = [NSException
exceptionWithName: @"CupUnderflowException"
reason: @"The level is below 0"

userInfo: nil];
@throw e;

}
-(void) fill {

[self setLevel: level + 10];
}

-(void) empty {
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[self setLevel: level - 10];
}

-(void) print {

printf( "Cup level is: %i\n", level );

}
@end

= main.m

#import "Cup.h"

#import "CupOverflowException.h"
#import "CupWarningException.h"
#import <Foundation/NSString.h>
#import <Foundation/NSException.h>

#import <Foundation/NSAutoreleasePool.h>

#import <stdio.h>

int main( int argc, const char *argv([]

NSAutoreleasePool *pool = [[NSAutoreleasePool alloc]

Cup *cup = [[Cup alloc] init];
int 1i;

// this will work

for (i =0; i < 4; i++ ) {
[cup fill];
[cup print];

}

// this will throw exceptions
for (1 =0; i< 7; i++ ) {
@try {
[cup fill];

} @catch ( CupWarningException *e ) {
[[e name] cString]
} @catch ( CupOverflowException *e ) {

printf( "%s: ", [[e name] cString]

printf( "%s:

} @finally {
[cup print];
}
}

// throw a generic exception
@try {

[cup setLevel: -1];
} @catch ( NSException *e ) {

printf( "%s: %s\n", [[e name] cString],

}

// free memory
[cup release];
[pool release];

= output

Cup level is: 10
Cup level is: 20
Cup level is: 30
Cup level is: 40
CupWarningException: Cup level is:
CupWarningException: Cup level is:
CupWarningException: Cup level is:
CupWarningException: Cup level is:
CupWarningException: Cup level is:
CupWarningException: Cup level is:
CupOverflowException: Cup level is:
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CupUnderflowException: The level is below 0

» NSAutoreleasePool /& —{EFCEHSE IR . BIAESGHIE E 2RI .
= Exceptions (FLFFIHIL) MERHAHLHIT (extend) NSException ¥, 1RAIf
R id IR E: @catch (ide) { ...}

o BH M finally B3, TRIFTAEUR Tava 955 EFE 7, finally 3R N2
DR a8 & 4 Y o

= Cup.m %EEI’] @"CupOverflowException" +&—1ff] NSString %%ﬁ%# 1£ Objective-
CH, @ fFofis FARMEE S5 5 ITER . CEEsEANTHE (C
string) Ej[{%% C/C++ — %2 "String constant" [ ﬁﬁfﬁ, IR %y char *

. K. A (Inheritance, Polymorphism) LA
B A 35 1] Ty RE

o id F1 51

. Objective—C AR id E’\JZ—*'AE'J, CHHAVEA R G void*, Nl B AN Ets R e
HEEHEYE. Objective-C Java B C++ A—h, VRAEREIY —{E 914 1) method
EI%E A T B AR A P R A5 18 method — FEBEAFLE, HABZY
Objective-C HYFHEHIE
R "Programrning in Objective-C," Copyright © 2004 by Sams Publishing—ZH[1]
A, SRS SO I T

= Fraction.h

#import <Foundation/NSObject.h>

@interface Fraction: NSObject {
int numerator;
int denominator;

}

-(Fraction*) initWithNumerator: (int) n denominator: (int) d;
-(void) print;

-(void) setNumerator: (int) d;

-(void) setDenominator: (int) d;

-(void) setNumerator: (int) n andDenominator: (int) d;

-(int) numerator;

-(int) denominator;

@end

= Fraction.m

#import "Fraction.h"
#import <stdio.h>

@implementation Fraction
-(Fraction*) initWithNumerator: (int) n denominator: (int) d {
self = [super init];

if ( self ) {
[self setNumerator: n andDenominator: dj;

}

return self;

}

-(void) print {
printf( "%i / %i", numerator, denominator );

}
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-(void) setNumerator: (int) n {

numerator = n;

}

-(void) setDenominator:
denominator = d;

}

(int) d {

-(void) setNumerator: (int) n andDenominator: (int) d {

numerator = n;
denominator = d;

}

-(int) denominator ({
return denominator;

}

-(int) numerator {
return numerator;

}
@end

= Complex.h

#import <Foundation/NSObject.h>

@interface Complex: NSObject {

double real;
double imaginary;

}

- (Complex*) initWithReal

: (double) r andImaginary: (double) 1i;

-(void) setReal: (double) r;
-(void) setImaginary: (double) ij;
-(void) setReal: (double) r andImaginary: (double) 1i;

- (double) real;
-(double) imaginary;
-(void) print;

@end
= Complex.m

#import "Complex.h"
#import <stdio.h>

@implementation Complex

—(Complex*) initWithReal:

self = [super init];

if ( self ) {
[self setReal: r
}

return self;

}

(double) r andImaginary: (double) i {

andImaginary: i];

-(void) setReal: (double) r {

real = r;

}

-(void) setImaginary: (double) i {

imaginary = i;

}

-(void) setReal: (double) r andImaginary:
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real = r;
imaginary

i;

}

- (double) real {
return real;

}

-(double) imaginary {
return imaginary;

}

-(void) print {
printf (

}

@end

"¢ £ + % fi", real, imaginary

08-9-1 T48:56

= main.m

#import <stdio.h>
#import "Fraction.h"
#import "Complex.h"

int main( int argc,

Fraction *frac
Complex *comp
id number;

[l

// print fraction

// print complex

number = comp;
printf(

[number print];
printf( "\n" );

// free memory
[frac release];
[comp release];

return 0;

const char *argv[] )
// create a new instance

[[Complex alloc] initWithReal:

number = frac;
printf( "The fraction is:
[number print];
printf( "\n" );

"The complex number is:

{

1 denominatg
10 andImaginary: 15

Fraction alloc] initWithNumerator: r: 10];

)i

)i

= output

The fraction is: 1 / 10
The complex number is:

10.000000 + 15.0000001

= JEFEE)

B 4 BT 5 LA BE . VKRBT R method RIS f2 {1
BERUR, i

ERREVA B, ARt & kL i 18] methodo 1EANE

FU ) SR B, FLUNAE Java AIFIY—(HE B EN intValue() #if5
Jold, SR1% A RENFIE E method.

o # 7K (Inheritance)

» HJA "Programming in Objective-C," Copyright © 2004 by Sams Publishing—ZH[¥]

HA, SRS S I T
= Rectangle.h
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#import <Foundation/NSObject.h>

@interface Rectangle: NSObject {
int width;
int height;

}

-(Rectangle*) initWithWidth: (int) w height: (int) h;
—-(void) setWidth: (int) w;

-(void) setHeight: (int) h;

-(void) setWidth: (int) w height: (int) h;

-(int) width;

-(int) height;

-(void) print;

@end

= Rectangle.m

#import "Rectangle.h"
#import <stdio.h>

@implementation Rectangle
-(Rectangle*) initWithWidth: (int) w height: (int) h {
self = [super init];

if ( self ) {
[self setWidth: w height: h];
}

return self;

}

-(void) setWidth: (int) w {
width = w;

}

-(void) setHeight: (int) h {
height = h;
}

-(void) setWidth: (int) w height: (int) h {
width = w;
height = h;

}

-(int) width {
return width;

}

-(int) height {
return height;

}

-(void) print {

printf( "width = %i, height = %i", width, height );
}
@end

= Square.h

#import "Rectangle.h"

@interface Square: Rectangle
-(Square*) initWithSize: (int) s;
-(void) setSize: (int) s;
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-(int) size;
@end

08-9-1 T48:56

= Square.m

#import "Square.h"

@implementation Square
-(Square*) initWithSize: (int) s {
self = [super init];

if ( self ) {
[self setSize: s];

}
return self;
}
-(void) setSize: (int) s {
width = s;
height = s;
}

-(int) size {
return width;

}

-(void) setWidth: (int) w {
[self setSize: w];

}

-(void) setHeight: (int) h {
[self setSize: h];

}

@end

= main.m

#import "Square.h"
#import "Rectangle.h"
#import <stdio.h>

// print em

printf( "Rectangle: " );
[rec print];

printf( "\n" );

printf( "Square: " );
[sq print];
printf( "\n" );

// update square

[sg setWidth: 20];

printf( "Square after change:
[sq print];

printf( "\n" );

// free memory
[rec release];

[sg release];

return 0;
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= output

Rectangle: width = 10, height = 20
Square: width = 15, height 15
Square after change: width 20, height = 20

» {EIRAT Objective-C #LLILG Javae B VRIEFARAY super class (T UL REA 1
parent) , PRAEHFTIEME super class [ method, HEfE HAEVRIY child class
implementation i _EFAYEAENARITT o AT E C++ R R[] virtual tableo

o EHEA EER BT HLTT, AN SRARA B RS BRI rectangle HY
constructor: Square *sq = [[Square alloc] initWithWidth: 10 height: 15], &3E41T
JBEdi? B R ekl SEER S . A4y rectangle constructor [A1{E Y I 2
Rectangle*, [MANE Square*, FrLUE T AN (EFREMRED N ARIREARE A,
fEH id BB AR IR . W SRARAEAEH parent [ constructor, AT
Rectangle* [F1HR 512 AL id RITT .

- WifERE) (Dynamic types)

= SHA LR Objective-C B REGII methods (LM RATEAEA, [R5 3K
PRSOC s s, POICE B
-(BOOL) isKindOfClass: is object a descendent or member of classObj

classObj S22 classObj Y FHREL— B
-(BOOL) isMemberOfClass: [is object a member of classObj
classObj A5 2 classObj HY— &

-(BOOL) does the object have a method named specifiec
. by the selector
respondsToSelector: selector Ak S AT selector ) method

+(BOOL) does an object created by this class have the
instancesRespondToSelector: ability to respond to the specified selector
P AR AT A RE D I ETE SE selector (4]

1
selector ﬁ:ﬁﬁéi
-(id) performSelector: invoke the specified selector on the object
selector WL L) 5 5E selector

» %K H NSObject #A — & ] [Al{E—1# class #1417 class methodo & IEFH UL
LU Java Y getClass() methodo & lE class #7545 A RTIAHY methods Ho

= Selectors /E Objective-C F LAFIRFHE . N #7525 selector FF L.

» HJA "Programming in Objective-C," Copyright © 2004 by Sams Publishing—ZH¥]
0K I | S T WL RTTTR T 8

= main.m

#import "Square.h"
#import "Rectangle.h"
#import <stdio.h>

int main( int argc, const char *argv[] ) {
Rectangle *rec = [[Rectangle alloc] initWithWidth: 10 height: 20];
Square *sq = [[Square alloc] initWithSize: 15];

// isMemberOfClass

// true

if ( [sq isMemberOfClass: [Square class]] == YES ) {
printf( "square is a member of square class\n" );

}

// false

if ( [sqg isMemberOfClass: [Rectangle class]] == YES ) {
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printf( "square is a member of rectangle class\n" );

}

// false

if ( [sg isMemberOfClass: [NSObject class]] == YES ) {
printf( "square is a member of object class\n" );

}

// isKindOfClass

// true

if ( [sqg isKindOfClass: [Square class]] == YES ) {
printf( "square is a kind of square class\n" );

}

// true

if ( [sg isKindOfClass: [Rectangle class]] == YES ) {
printf( "square is a kind of rectangle class\n" );

}

// true

if ( [sqg isKindOfClass: [NSObject class]] == YES ) {
printf( "square is a kind of object class\n" );

}

// respondsToSelector

// true

if ( [sqg respondsToSelector: @selector( setSize: )] == YES ) {
printf( "square responds to setSize: method\n" );

}

// false

if ( [sg respondsToSelector: @selector( nonExistant )] == YES ) {
printf( "square responds to nonExistant method\n" );

}

// true

if ( [Square respondsToSelector: @selector( alloc )] == YES ) {
printf( "square class responds to alloc method\n" );

}

// instancesRespondToSelector

// false

if ( [Rectangle instancesRespondToSelector: @selector( setSize: )] == YES ) {
printf( "rectangle instance responds to setSize: method\n" );

}

// true

if ( [Square instancesRespondToSelector: @selector( setSize: )] == YES ) {
printf( "square instance responds to setSize: method\n" );

}

// free memory
[rec release];
[sq release];

return 0;

= output

square is
square is
square is
square is

member of square class
kind of square class
kind of rectangle class
kind of object class

L0 0 o
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square responds to setSize: method
square class responds to alloc method
square instance responds to setSize: method

o Categories

o ERAEES AR class FTiE methods, VRIEH G (extend, RIAEIK) ©. M
EA R R, Rl R BEEE A class FYIEAELIRE, (HURAIZA
JRUAMSR: . Categories SUFTRAEBLA Y class IIAGHTTIRE, (HATT E 45
. Ruby #f & AR IIRE.

s FA "Programming in Objective-C," Copyright © 2004 by Sams Publishing—& ¥
HA, TR I T

= FractionMath.h

#import "Fraction.h"

@interface Fraction (Math)
-(Fraction*) add: (Fraction*) f;
-(Fraction*) mul: (Fraction*) f;
-(Fraction*) div: (Fraction*) f;
-(Fraction*) sub: (Fraction*) f;
@end

= FractionMath.m

#import "FractionMath.h"

@implementation Fraction (Math)
-(Fraction*) add: (Fraction*) f {
return [[Fraction alloc] initWithNumerator: numerator * [f denominator] +
denominator * [f numerator]
denominator: denominator * [f denominator]];

}

-(Fraction*) mul: (Fraction*) f {
return [[Fraction alloc] initWithNumerator: numerator * [f numerator]
denominator: denominator * [f denominator]];

}
-(Fraction*) div: (Fraction*) f {
return [[Fraction alloc] initWithNumerator: numerator * [f denominator]
denominator: denominator * [f numerator]];
}
—-(Fraction*) sub: (Fraction*) f {
return [[Fraction alloc] initWithNumerator: numerator * [f denominator] -
denominator * [f numerator]
denominator: denominator * [f denominator]];
}
@end
= main.m

#import <stdio.h>
#import "Fraction.h"
#import "FractionMath.h"

int main( int argc, const char *argv[] ) {
// create a new instance
Fraction *fracl = [[Fraction alloc] initWithNumerator: 1 denominator: 3];
Fraction *frac2 = [[Fraction alloc] initWithNumerator: 2 denominator: 5];

Fraction *frac3 [fracl mul: frac2];
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// print it
[fracl print];
printf( " * " );
[frac2 print];
printf( " =" );
[frac3 print];
printf( "\n" );

// free memory

[fracl release];
[frac2 release];
[frac3 release];

return 0;

08-9-1 T48:56

= output

1/3 * 2/5 = 2/15

» FELE @implementation [} @interface &M 17: @interface Fraction (Math) LA
@implementation Fraction (Math).

w  ([A—Mf class) HEEA—f#l[H 1) category, HABHY categories 1511 EANFEHY
W — A F

» Categories 7E%E3/. private methods [+ H. K% Objective-C A% A 1% Java
JEHE private/protected/public methods HYBE/S, Fr LALZHZLS ] categories AIZE K,
BEREIRE. VEIE/ZM private method 7&K class header (.h) F§ZE 52
implementation (.m) %8 LA A2 MURE AR5 — (18 i S O A 491

= MyClass.h

#import <Foundation/NSObject.h>

@interface MyClass: NSObject
—-(void) publicMethod;
@end

= MyClass.m

#import "MyClass.h"
#import <stdio.h>

@implementation MyClass
—(void) publicMethod {
printf( "public method\n" );

}
@end

// private methods
@interface MyClass (Private)
-(void) privateMethod;

@end

@implementation MyClass (Private)
-(void) privateMethod {
printf( "private method\n" );

}
@end

= main.m

#import "MyClass.h"

int main( int argc, const char *argv[] ) {
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MyClass *obj = [[MyClass alloc] init];

// this compiles
[obj publicMethod];

// this throws errors when compiling
//[ob]j privateMethod];

// free memory
[obj release];

return 0;

= output

public method

o Posing

» Posing A 2% categories, HEANK—Fk. & RFRIET—M# class, I HAHME
A4 (pose) =1l super classo 141 VRA &4 7 NSArray
NSArrayChild #71f. W1RA/RE NSArrayChild 47338 NSArray, HIFEVRIFE A H
FIT A NSArray #%& H B85 7% NSArrayChild.

» HjA "Programming in Objective-C," Copyright © 2004 by Sams Publishing—ZH[1]
HA, SRS TSI T

= FractionB.h

#import "Fraction.h"

@interface FractionB: Fraction
-(void) print;
@end

= FractionB.m

#import "FractionB.h"
#import <stdio.h>

@implementation FractionB
-(void) print {
printf( "(%1i/%i)", numerator, denominator );

}
@end

= main.m

#import <stdio.h>
#import "Fraction.h"
#import "FractionB.h"

int main( int argc, const char *argv[] ) {
Fraction *frac = [[Fraction alloc] initWithNumerator: 3 denominator: 10];

// print it

printf( "The fraction is: " );
[frac print];
printf( "\n" );
// make FractionB pose as Fraction
[FractionB poseAsClass: [Fraction class]];
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Fraction *frac2 =

// print it

printf( "The fraction is: " );
[frac2 print];
printf( "\n" );

// free memory
[frac release];
[frac2 release];

return 0;

[[Fraction alloc] initWithNumerator:

08-9-1 T48:56

3 denominator: 107];

}

= output
The fraction is: 3/10
The fraction is: (3/10)

o EEREE R, S fraction & 3/10, 1 —fEEHH (3/10). B2

FractionB HE/EM /7 o

= poseAsClass i il method /& NSObject FJ—#43, B FLFT subclass 7378

superclasso

o Protocols

= Objective-C # [ Protocol i Java [ interface 52 C++ [ purely virtual class 1

[7l

» HJA "Programming in Objective-C," Copyright © 2004 by Sams Publishing— 3 H¥]

#, AL FEF I R
= Printing.h

@protocol Printing
-(void) print;
@end

= Fraction.h

#import <Foundation/NSObject.h>
#import "Printing.h"

@interface Fraction: NSObject <Printing, NSCopying>
int numerator;
int denominator;

}

-(Fraction*) initWithNumerator:
-(void) setNumerator: (int) d;
-(void) setDenominator: (int) d;
-(void) setNumerator: (int) n andDenominator:
-(int) numerator;

-(int) denominator;

@end

(int) n denominator:

(int) d;

(int) d;

= Fraction.m

#import "Fraction.h"
#import <stdio.h>

@implementation Fraction
-(Fraction*) initWithNumerator:
self = [super init];

(int) n denominator:
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if ( self ) {

[self setNumerator: n andDenominator: dj;

}

return self;

}

-(void) print {

printf( "%i/%i", numerator, denominator );

}

-(void) setNumerator: (int) n {

numerator = n;

}

-(void) setDenominator: (int) d {

denominator = d;

}

-(void) setNumerator: (int) n andDenominator: (int)

numerator = n;
denominator = d;

}

-(int) denominator {
return denominator;

}

-(int) numerator {
return numerator;

}

-(Fraction*) copyWithZone:
return [[Fraction allocWithZone:

}
@end

= Complex.h

(NSZone*) zone {

#import <Foundation/NSObject.h>

#import "Printing.h"

@interface Complex: NSObject <Printing> {

double real;
double imaginary;

}

—(Complex*) initWithReal:

(double) r andImaginary:

-(void) setReal: (double) r;
-(void) setImaginary: (double) i;
-(void) setReal: (double) r andImaginary: (double)

- (double) real;
-(double) imaginary;
@end

= Complex.m

#import "Complex.h"
#import <stdio.h>

@implementation Complex
- (Complex*) initWithReal:

self = [super init];

if ( self ) {
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(double) r andImaginary:

zone] initWithNumerator:
denominator: denominator];

d {

(double) i;

(double) i {
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[self setReal: r andImaginary: i];

}
return self;
}
—(void) setReal: (double) r {
real = r;
}
-(void) setImaginary: (double) i {
imaginary = 1i;
}

-(void) setReal: (double) r andImaginary: (double) i {
real = r;
imaginary = i;

}

- (double) real {
return real;

}

-(double) imaginary {
return imaginary;

}

-(void) print {

printf( "% _f + %_fi", real, imaginary );
}
@end

= main.m

#import <stdio.h>
#import "Fraction.h"
#import "Complex.h"

int main( int argc, const char *argv[] ) {
// create a new instance
Fraction *frac = [[Fraction alloc] initWithNumerator: 3 denominator: 10];

Complex *comp = [[Complex alloc] initWithReal: 5 andImaginary: 15];
id <Printing> printable;
id <NSCopying, Printing> copyPrintable;

// print it

printable = frac;

printf( "The fraction is: " );
[printable print];

printf( "\n" );

// print complex

printable = comp;

printf( "The complex number is: " );
[printable print];

printf( "\n" );

// this compiles because Fraction comforms to both Printing and NSCopyable
copyPrintable = frac;

// this doesn't compile because Complex only conforms to Printing
//copyPrintable = comp;

// test conformance
// true

if ( [frac conformsToProtocol: @protocol( NSCopying )] == YES ) {
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printf( "Fraction conforms to NSCopying\n" );

}

// false

if ( [comp conformsToProtocol: @protocol( NSCopying )] == YES ) {
printf( "Complex conforms to NSCopying\n" );

}

// free memory
[frac release];
[comp release];

return 0;

}
output

The fraction is: 3/10
The complex number is: 5.000000 + 15.0000001i
Fraction conforms to NSCopying

protocol [ E 515, A _Lyi/E @protocol ProtocolName (methods you

must implement) @end.

Bt (conform) HuAE protocol, HKFEIEAEN protocols HUAE <> A, If LLEES

P8 . W: @interface SomeClass <Protocoll, Protocol2, Protocol3>

protocol ZREAEN] methods 757 E AU header F&#RTHI 1Y methods F1Z&H. WK

fir iR, Complex.h f&ZEAHZA -(void) print [ E 1, AEEWEEE, HAE
(Complex class) &1 [ & protocols

Objective-C M/ TH A& A —f8 — 8 — 198 2 a5 & — A5 . Heie C++

oY, Java [9F5E 775, 41: Printing *someVar = ( Printing * ) frac; /<] LA(# A id

AIN_L protocol: id <Printing> var = frac;. 15 re /R ] LAB) B HHE & — M8 2=k 27

protocol HYAYRI, ANfEEERN B M T (&% % : <Printing, NSCopying> var =

frac;

WA A8 H @selector AP 42K B, RA] LA# ] @protocol 2B /2

B WAEMERIEE N1, [object conformsToProtocol: @protocol(

SomeProtocol )] & [F1{#—{E YES ZLAE[H BOOL ¥4, [FIEEM, ¥ class MEHAE

k)8 [SomeClass conformsToProtocol: @protocol( SomeProtocol )]»

- AL PR RS B

o FI HFi A 1 FRHAZ) EkE B Objective-C IYFLIRHE S EEFEE . /R 0T AR 44 L1
dealloc, (HZA MG MY HFEIERTRS, EEEEMYE? ERBOIRLe - Fr
BRI RC I 2 — R A EBE R T . R{E FH Foundation framework %3/ classes
e, EUMTEELERS? BRI R

o TEE: ZB0HTE AT IERER LIRS E R, AR IRIRE .

- Retain and Release ({588 BLEE i)

» Retain DL release +& P E#& H NSObject ¥4 #8 A 1Y methods. AEA#EYI14:
HE—EPEsET S, 7T LA AGE D1 reference E#L. tSRYFA 3 1R
reference [Ff, ANF5%E dealloc H o (H 2 WIREIHAHERE 0 e, YFa1s
dealloc H C\- [object retain] A FI =S ENN 1 ((EAE 1 BHIR) , [object release]
RGBT 1o IERIFIY [object release] SEEGFHEZR E1E 0, HiEr HE)

dealloc.

= Fraction.m

-(void) dealloc {
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printf( "Deallocing fraction\n" );
[super dealloc];

» ELA ”Programming in Objective-C," Copyright © 2004 by Sams Publishing— & H¥]
TN SS ) WA TR R E

= main.m

#import "Fraction.h"
#import <stdio.h>

int main( int argc, const char *argv[] ) {
Fraction *fracl = [[Fraction alloc] init];
Fraction *frac2 = [[Fraction alloc] init];

// print current counts
printf( "Fraction 1 retain count: %i\n", [fracl retainCount] )
printf( "Fraction 2 retain count: %i\n", [frac2 retainCount] )

~e

~e

// increment them

[fracl retain]; // 2
[fracl retain]; // 3
[frac2 retain]; // 2

// print current counts
printf( "Fraction 1 retain count: %i\n", [fracl retainCount] )
printf( "Fraction 2 retain count: %i\n", [frac2 retainCount] )

~e

~e

// decrement
[fracl release]; // 2
[frac2 release]; // 1

// print current counts
printf( "Fraction 1 retain count: %i\n", [fracl retainCount]
printf( "Fraction 2 retain count: %i\n", [frac2 retainCount]

~ ~
~e

~e

// release them until they dealloc themselves
[fracl release]; // 1
[fracl release]; // 0O
[frac2 release]; // 0

}
= output

Fraction 1 retain count: 1
Fraction 2 retain count: 1
Fraction 1 retain count: 3
Fraction 2 retain count: 2
Fraction 1 retain count: 2
Fraction 2 retain count: 1

Deallocing fraction
Deallocing fraction

» Retain call ¥EEHEE @ ﬁ‘ﬁ release call J8/0 & . VR LAFENY [obj retainCount] 2K
RS FH 1Y int {Ho i retainCount 3% 0, WIWﬁF%‘B dealloc HC\, fr
PART LA 2 EIH T WiflE "Deallocing fraction" o

o Dealloc

WIRRI S ARG, BASAE dealloc H CIFEELE . Objective-C
EEME‘IEM\TU\@E FRUEAS nil, FT DA REEEAC I — R S5 s A R s — R )
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» HJA "Programming in Objective-C," Copyright © 2004 by Sams Publishing—ZH[¥]

Rl I #SS 2 TRAIE 28
m AddressCard.h

#import <Foundation/NSObject.h>
#import <Foundation/NSString.h>

@interface AddressCard: NSObject {
NSString *first;
NSString *last;
NSString *email;

}

- (AddressCard*) initWithFirst:
last: (NSString*) 1
email: (NSString*) e;

- (NSString*) first;

- (NSString*) last;

- (NSString*) email;

-(void) setFirst: (NSString*) f;

-(void) setLast: (NSString*) 1;
-(void) setEmail: (NSString*) e;
-(void) setFirst: (NSString*) £

last: (NSString*) 1

email: (NSString*) e;
-(void) setFirst: (NSString*) f last:
-(void) print;
@end

» AddressCard.m

#import "AddressCard.h"
#import <stdio.h>

@implementation AddressCard
- (AddressCard*) initWithFirst:
last: (NSString*) 1
email:
self = [super init];
if ( self ) {
[self setFirst: f last:

}

return self;

}

- (NSString*) first ({
return first;

}

- (NSString*) last {
return last;

}

-(NSString*) email {
return email;

}

-(void) setFirst:
[f retain];
[first release];
first = f;

(NSString*) f {

}

-(void) setLast: (NSString*) 1 {
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(NSString*) e {

1l email:

(NSString*) f

(NSString*) 1;

(NSString*) £

el;
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[l retain];
[last release];
last = 1;

}

-(void) setEmail: (NSString*) e {
[e retain];
[email release];
email = e;

}

-(void) setFirst: (NSString*) f
last: (NSString*) 1
email: (NSString*) e {

[self setFirst: f];
[self setLast: 1];
[self setEmail: e];

}

-(void) setFirst: (NSString*) f last: (NSString*) 1 {
[self setFirst: f];
[self setLast: 1];

}

-(void) print {
printf( "%s %s <%s>", [first cString],
[last cString],
[email cString] );

}

-(void) dealloc {
[first release];
[last release];
[email release];

[super dealloc];

}
@end

= main.m

#import "AddressCard.h"
#import <Foundation/NSString.h>
#import <stdio.h>

int main( int argc, const char *argv[] ) {
NSString *first =[[NSString alloc] initWithCString: "Tom"];
NSString *last = [[NSString alloc] initWithCString: "Jones"];
NSString *email = [[NSString alloc] initWithCString: "tom@jones.com"];
AddressCard *tom = [[AddressCard alloc] initWithFirst: first
last: last
email: email];

// we're done with the strings, so we must dealloc them
[first release];

[last release];

[email release];

// print to show the retain count

printf( "Retain count: %i\n", [[tom first] retainCount] );
[tom print];

printf( "\n" );

// free memory
[tom release];

return 0;
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}

= output

Retain count: 1
Tom Jones <tom@jones.com>

» {1 AddressCard.m, E [ B AE 7R Q0 A ¥ 55 — 1 dealloc method, 07N T 0
] dealloc Ji% E %45

» £ set method #EfF) —EEIERINEFIEF EE . BEIRITNE O &2 EA—M 5
O method CHEGEE, NEMEETREREE) o ARG release, 4181 A
retain, PREHEH CAAMRE (destruct, HH¥RAEAMN) | ST EEZE 1)
retain 2) release 3) s&{H AYJHH o

o GEERMAEH C I TR AR — B, KA EASZEE unicode. N1
NSAutoreleasePool 14517~ H 7~ 1R (5 A0 R s A0 7 B 1 7 =

o B U RI N B RGO S A — T 0, T U AERIY set methods
PR N, — 1 HE H

o Autorelease Pool

» HARFEH NSString 5 HAth Foundation framework classes A& i 5 2 #2203 R TAE
IRf, VRmsZ—ME AR R, WAl/Z I H Autorelease poolso

» BH%E Mac Cocoa JEEHFEFF, autorelease pool & H Bt B /R E LT -

s FJA "Programming in Objective-C," Copyright © 2004 by Sams Publishing—&H1[¥
£ I | S T WL RTTT R 8

= main.m

#import <Foundation/NSString.h>
#import <Foundation/NSAutoreleasePool.h>
#import <stdio.h>

int main( int argc, const char *argv[] ) {
NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];
NSString *strl @"constant string";
NSString *str2 [NSString stringWithString: @"string managed by the pool"];
NSString *str3 [[NSString alloc] initWithString: @"self managed string"];

// print the strings
printf( "%s retain count: %x\n", [strl cString], [strl retainCount
printf( "%s retain count: %x\n", [str2 cString], [str2 retainCount
printf( "%s retain count: %x\n", [str3 cString], [str3 retainCount

—_—
~ ~— ~—
e Ne ~e

// free memory
[str3 release];

// free pool
[pool release];
return 0;

}

= output

constant string retain count: ffffffff
string managed by the pool retain count: 1
self managed string retain count: 1

o WRPRITE MR, R B&M g B5—1FEE, strl [ retainCount %%
TEeeeree s

» F—EE, BEIRTR VA release str3, FEEFEAANE SR A TN RLIEEEE T,
JE R 2 B — M 7 B E 4% 5 B %) autorelease pool # T o A — {1, FH
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J2: 1 stringWithString ZE 4211 15 1# method & &L 1 NSString class 51 [ F
B, 3l H BN autorelease pool.

» THES, EARFRRCIEME R, {5 [NSString stringWithString: @"String"] i&
f# method {4 T autorelease pool, 7] alloc method 4l [[NSString alloc]
initWithString: @"String"] HI|3% A {4 f| auto release pool.

= 1E Objective-C A MFEEFRFLIEHEN /7%, 1) retain and release or 2) retain and
release/autorelease o

n R retain, —E T E 1 release 5] —f autorelease

o N RN IR S

08-9-1 T48:56

= FA "Programming in Objective-C," Copyright © 2004 by Sams Publishing— &1

CER IS o RTTR I

= Fraction.h

+(Fraction*) fractionWithNumerator: (int) n denominator: (int) d;

= Fraction.m

+(Fraction*) fractionWithNumerator: (int) n denominator: (int) d {
[ret autorelease];

return ret;

Fraction *ret = [[Fraction alloc] initWithNumerator: n denominator: dj];

= main.m

#import <Foundation/NSAutoreleasePool.h>
#import "Fraction.h"
#import <stdio.h>

int main( int argc, const char *argv[] ) {
NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];
Fraction *fracl = [Fraction fractionWithNumerator: 2 denominator:
Fraction *frac2 = [Fraction fractionWithNumerator: 1 denominator:

// print frac 1
printf( "Fraction 1:
[fracl print];
printf( "\n" );

")

// print frac 2

printf( "Fraction 2: " );
[frac2 print];

printf( "\n" );

// this causes a segmentation fault
//[fracl release];

// release the pool and all objects in it
[pool release];
return 0;

= output

Fraction 1: 2/5
Fraction 2: 1/3

o TEEEG] 4, I method /21 class level method. FEIFEEN 1%, 1EE LI
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FEAY T autorelease. fE main method #ETH, FRIEARFEMYILE L IFIY release

v BTSN EEE . BT retain 115, — & ZFFIY—{ release X
autorelease. 11 retainCount 7 1 Bk , SABIRAE_LTAIIENY 1 YK autorelease,
FR8 1-1=0. i autorelease pool #EEILIE, CEEIEI AW LI autorelease

BRIk, A HIREIYRE ENREE [obj release]o

o DNIEEERRIAR, AR TRERR I OIS A BB (segment fault)

08-9-1 T48:56

L EAEIFNY 3 autorelease, 47 FHFFNY release, TEFENL autorelease pool HREE Fs & I

W4 nil #11F ERY dealloc, (HIERARFRY. mEEGFES:

1 (release) - 1 (autorelease) = -1

o ER R E YR, wmﬂ%wdeuWﬁ%ﬁﬁi PRAF B -

1 (creation) -

Ei_i

*1. [# pool, AT —MEREN K EIREYIIORE A, IAERERGEE pool. 1RH]HE

BIKBUF AT, 8RR AT RER] IR AT B8 —{F autorelease pool {7-1Eo

. Foundation framework classes

o Foundation framework iz 4[5 C++ [Y Standard Template Library. /i Objective-C /&

FOEMEIRERLAFE S (dynamic types) , JTRAARTRES Cr+ AREIEAF AT IV ERAR
(templates) o iEf framework t355 T ¥1F4H. MBS, BUTHE, BAEZIRY.

o NSArray

Y "Programming in Objective-C," Copyright © 2004 by Sams Publishing—&H[1]

HA, SRS S I T

= main.m

#import <Foundation/NSArray.h>

#import <Foundation/NSString.h>

#import <Foundation/NSAutoreleasePool.h>
#import <Foundation/NSEnumerator.h>
#import <stdio.h>

void print( NSArray *array ) {

NSEnumerator *enumerator = [array objectEnumerator];
id obj;
while ( obj = [enumerator nextObject] ) {

printf( "%s\n", [[obj description] cString] );

}

int main( int argc, const char *argv[] ) {

NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];

NSArray *arr = [[NSArray alloc] initWithObjects:
@"Me", @"Myself", @"I", nil];

NSMutableArray *mutable = [[NSMutableArray alloc] init];

// enumerate over items
printf( "----static array\n" );
print( arr );

// add stuff

[mutable addObject: @"One"];
[mutable addObject: @"Two"];
[mutable addObjectsFromArray: arr];
[mutable addObject: @"Three"];

// print em
printf( "----mutable array\n" );

print( mutable );

// sort then print
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printf( "----sorted mutable array\n" );
[mutable sortUsingSelector: @selector( caseInsensitiveCompare: )];
print( mutable );

// free memory
[arr release];
[mutable release];
[pool release];

return 0;

}
= output

----static array
Me

Myself

I

-—-—--mutable array
One

Two

Me

Myself

I

Three

----sorted mutable array
I

Me

Myself

One

Three

Two

o [FA W (% /2 Foundation classes Hi BORHE R HYFE) , NSArray #f

NSMutableArray, FH4% 855, mutable (GEHEY)) %%T—I DA A A it 1] NSArray
RIZRAT. e ke LS {8 NSArray (HAIR GRS E BT

« {KHTEL Obj, Obj, Obj, ..., nil Z4ZHIF] AL A 7, B il %
TMZI %fg%ﬁo

» HE/F (sorting) JEZRUIMTH selector 2KHE T — A, &8 selector HkFHE%1 H
NSString ) 2% K/INE ||ETL?KﬂFTL WSR-Sl R 57, AR AT LA
JHIERE selector AGEIEVRAE AT

= fF print method #f, ?ﬁ@ﬁﬁ 7 description method. ‘B HLf Java [ toString, &[]
{EY 141 NSString 78725 o

= NSEnumerator 1214 Java (1Y @J% Z#%i. while (obj = [array ob]ectEnumerator] ) 1115
1H Y /2 objectEnumerator & [F{#H & —EP4F1 nile 7E C #E nil W FCFK
0, i/ falseo P ( (obj = [array objectEnumerator] ) != nil ) {LiT 54T

o NSDictionary

. B "Programming in Objective-C," Copyright © 2004 by Sams Publishing—EH[1]
F, AR A

= main.m

#import <Foundation/NSString.h>

#import <Foundation/NSAutoreleasePool.h>
#import <Foundation/NSDictionary.h>
#import <Foundation/NSEnumerator.h>
#import <Foundation/Foundation.h<
#import <stdio.h>

void print( NSDictionary *map ) {
NSEnumerator *enumerator = [map keyEnumerator];
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id key;

while ( key = [enumerator nextObject] ) {
printf( "%s => %s\n",
[[key description] cString],
[[[map objectForKey: key] description] cString] );

}
}
int main( int argc, const char *argv[] ) {
NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];
NSDictionary *dictionary = [[NSDictionary alloc] initWithObjectsAndKeys:
@"one", [NSNumber numberWithInt: 1],
@"two", [NSNumber numberWithInt: 2],
@"three", [NSNumber numberWithInt: 3],
nilj;
NSMutableDictionary *mutable = [[NSMutableDictionary alloc] init]j;
// print dictionary
printf( "----static dictionary\n" );
print( dictionary );
// add objects
[mutable setObject: @"Tom" forKey: @"tom@jones.com"];
[mutable setObject: @"Bob" forKey: @"bob@dole.com" ];
// print mutable dictionary
printf( "----mutable dictionary\n" );
print( mutable );
// free memory
[dictionary release];
[mutable release];
[pool release];
return 0;
}
= output
—-——-static dictionary
1 => one
2 => two

3 => three

—-—---mutable dictionary
bob@dole.com => Bob
tom@jones.com => Tom

o TEEh

= Cateogies

= Posing

By

TSR A

E SN S ST

A A EAHERY C AT ERE =
A% Objective-C++ B C++ 54

o HREH
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