Objective-C A\ [ JF5Fd

TEUB et AR R bbb 1
R I R AR oottt 1
BEIEFRIE oottt ettt ettt enaees 1

Bl T eveveeeereseesse s ettt s e b a et ettt et b st a e b aea b b a bbb a A b b A A b a At b e bbb s et b b et et s sttt eb s eetns 1

GIHTE NI WO 1ottt a e et a ettt ettt et et et et et et et et es s s s s ananes 2

BUZEL ClASSES vuvvveieieerereieecie ettt ettt s st bbb a bbbt et s et s a et s st et n et s s 2
(1 a1a=T o = Tol T OO P PSSP 2
@IMPIEMENTATION ..ttt e e e et re e e e ebae e e s tbee e e sbreeeeeabaeeesenbeeeesnseeesnnnes 2
T T2 A E 1 et 2

TEAI VL BH ettt 1
ZEN B 1
FIE T (CONSLIUCLOIS) wovveviiiiieieet ettt bbbt bbbttt 2

AFEUBLFR vttt 2
ClaSS [EVEI ACCESS..cutiiuiieieeieeieete et ettt st ettt e st e st e sbe e sbeesbeesbeesbeesbeesbeesbeesaeesaaesaeesaeesane e 2
FEHT CEXCEPLIONS)  worvvveveeeeiietetetetee et ettt ettt a s sttt se st e s et seaess s ea st eassses et esesensasesenesens 4

k7. 272 (nheritance, Polymorphism) AR HABSEAR T I ZHHE (oo 8
1A TR LR 8
ZEHC (INNEITANCE) wvvivviereieteieisee ettt ettt ettt ettt b et s s s s s s anns 12
IS T (DYNAMICTYPES) cevvveeieiieeeteteeeeete ettt ettt et en et esens s enesne 15
(0 ) 0= (o] g [T TSR 17
20T 1 =N 20
(g0 o] olo] E IO P SO U UV OPR PRI 21

PUAF AT BHL oottt 26
Retain and Release (fREH G oo 26
DRAIIOC ettt e e b et hb e s b e s b e s be e e abe e e nnaee s 27
AUTOTEIEASE POOI ...t st s 31

FouNdation frameWOrk ClaSSES .......ciiiiiiriirieiieriee ettt st s s esbeesaeesaee e 33
N Y AN - |V PP PPPT P PPTPPP 33
) Dol o] -1 VAP UUPT PP 35

B GBI I ettt 37
T ettt 37
PP 37



Objective-C A\ [ JF5Fd

T

TEHXRHE
BFAT R 2 SR 0 JA AT LAZE oblctargs k. SRSHCREFh HIVE £ I 2

i1 Steve Kochan fF Programming in Objective-C. — 55 . I ARANTS 2T 22 PR 78R
W, EEES LA AR PR T A e T A ) e, B LS 2 S

BRI

Linux/FreeBSD: ‘%% GNUStep
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nil: 7F C/C++HAREVF R £ H ik NULL, 17 Objective-C H1IJ2& nile AN[AZ AL AR AT
PIARIH N BZ5 nil (Blan[nil message]), IX&5E R HTER, (HRZUREIAGEXRT NULL fHOXFE ) #
Fo

BOOL: C ¥A7 IEIMAR /RIS, Ii7E Objective-C FH A “EL1” 5. AW ETE Fo
undation classes (GEAZEE) (Bl import NSObject.h, nil /& AFEAEXAN K SCAEH)D.,
BOOL 7E Objective-C "H 4 P FHENE: YES Bk NO, TiAs C %75 A /2& TRUE B{ FALSE.
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7E Objective-C H, Jji% M message XA Fe 1] LE ). AId messages 455
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481 hello world

hello.m

#import <stdio.h>

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

{
printf( "hello world\n" );

return 0;

}

s LLO WORLD
1F Objective-C "1 {# 1] #import 18 #include ,Objective-C [T 44 4&.m

GIE classes

@interface
Fraction.h
#import <Foundation/NSObject.h>
-(void) print;
@interface Fraction: NSObject -(void) setNumerator: (int) n;
{ -(void) setDenominator: (int) d;
int numerator; -(int) numerator;
int denominator; -(int) denominator;
} @end

NSObject: NeXTStep Object [N4i'5. K AT LKA N OpenStep, T LLUXTFES R ELA &
MAFEXT »

Zk7& (inheritance) LA Class: Parent %7, 544 LI Fraction: NSObject.

JefE @interface Class: Parent {....} *HJFR A instance variables.

BAHWEALIRR (protected, public, private) B, Tk FIAEEU PR A4 protected. 1 EAFR
)77 2R AER I 1
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Instance J7vk s ERAEHGDIARHE (Bl instance variables) Ji. ¥ 4: scope(returnType) J7i%
Name: (parameterlType) parameterlName;

scope i class B} instance Piff. instance Jik s LA”-“HF3k, class level J5ik s LI+ 3k,
Interface LL—>@end £ 445,

@implementation

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 DA @implementation ClassName 45, Ll@end 45 .
Implement & XUFHIJ7 s BIJ7, FRYE interface " AR UTARL o

AT SR

main.m




Objective-C A\ [ JF5Fd

#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: 3];

// print it

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

printf( "\n" );

// free memory

[frac release];

return 0;

}

LR The fraction is: 1/3
FRACTION *FRAC = [[FRACTION ALLOC] INIT];
ZATA A IR 2 B RV .

1 Objective-C T 71 s /7142 [object VL], A% C++ 11 object->/575()s

Objective-C B4 value 287, T LB 14 C++f) FRACTION FRAC; FRAC.PRINT();iX
KA VE. 7 Objective-C " 5 & HFREF K AL BEH s .

IXATACH S fr AT Wi SE: [Fraction alloc]ifJH T Fraction class [f] alloc J5i2:. Xuntf4
malloc WAF, EADBPEBAM T —FEI S .

[object init]j2 M4 (constructor) H, T HIMGMAX R P A AR, BIHH T
[Fraction alloc]iR [F][f] instance L1 init J5¥2io IXANMT A AR M, By DL & PA—A7 A 58 .«
Object *var = [[Object alloc] init];

[frac setNumerator: 1]9E % @i ¥ ‘& T frac _L¥) setNumerator 77k 0f4E N 1 2%,
WiFEEAS C AR AL, Objective-C A3 — N H LUB TN A7 177 2 : release . ‘&1 4k 7K [ NSObject,
EANTTRAEZ JE AR U]

ez

N2

HHT R 1IE FIE B BR WG Z AN S . XNEEERZ FARIBEW, e i
K H— 1452 AW Smalltalk fliiAs
Fraction.h

-(void) setNumerator: (int) n andDenominator: (int) d;
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Fraction.m

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

numerator = n;
denominator = d;

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];

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

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

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

printf( "\n" );

// print it

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

printf( "\n" );

// free memory
[frac release];
[frac2 release];
return 0;

Output:
The fraction is: 1/3
Fraction 2 is: 1/5
IXAN 7185205 YA setNumerator:andDenominator:
IO A Z 2 1) T7 R BRI NS AN I—FF, B J77%: labell:label2:label3: , T HH 77
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14 [obj J71%: paraml labell: param2 label2: param3 label3: param4]
Labels s2ANE, FrLAn] DA —MEIXFERI 78 J5ids, WiHLAE R label 7K,
HLLR IS4G, AR BOXFEAT A

¥ii&F (Constructors)

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];
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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

Fraction 3 is: 3/10

@interface HLI¥) & SO 1 [) 35 38 1) pR 4% o

@implementation i T —ANHT I OCEEF: super

A Java, Objective-C 27— parent class (522),

i H [super init] KAFEX Super constructor, IXANMT R 75 EiE 2 4k K ¥ 1l o

FEXAFEIR B instance FRIRZE 75— BT HIOREE T selg. Self 1R1% C++5 Java [ this
LA

if(self) R (selfl=nil)—Ff, &4 THiE super constructor JKINIR[E] T —/NHrAE®E. nil &
Objective-C HI3K4IA C/C++1 NULL 55X, FTLAGIN NSObject >KHUAH .

MR AR R G, IR A self 17 AXCRIR Bl E S L.

B A T(id) init.

BAR kTR, Objective-C H R IE Tt 2 — AN init" 77k, 1MAME C++5 Java HHRFE T
45K

FFEUBURR

T AL PR /& @protected

Java BEAE T EFE T s HAREZ AN public/private/protected & Hfiiin], M)
Objective-C AV N B A5 & C++% T~ instance variable (1574 : C++ ARif—f%FK A data members)
177 2

Access.h

#import <Foundation/NSObject.h>

@interface Access: NSObject

{
@public
int publicVar;



Objective-C A\ 14651

@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];
return 0;
}
Output:
public var: 5

WERAITE R, Bt C++ 1 private: [list of vars] public: [list of vars] HI%, & H 2
Ul T @private, @protected, %545 .

Class level access

MR — AN SR instance JLIKJE, %A class level variables DL class level
functions 23 & — 7 = o

ClassA.h

#import <Foundation/NSObject.h>
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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 *c1 = [[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] );
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[c1 release];
[c2 release];
[c3 release];

return 0;

}

output:

ClassA count: 2

ClassA count: 3

static int count = 0;iX JZ class variable & (177 0. JLSEIX PR sl fE X BLIFAEAR, L
B 1A% Java $5:4F static class variables [f) 7775, SR, & MR REIXFEAS T

+(int) initCount;1X /&R || count {H S k. IHE XM ZER ! XELAE type HI
ARG - MBS+ . 57+ R R 1X & — class level function. (PFi:: V£ 4
W1, class level functions ##% 4 class functions IX class J77%).

AEUXANAR B IRAF I M A S B X ), & ClassA H 1) count++H .

+(void) initialize J5i% is 7E Objective-C JFURHATARIWFL I B R, 1y H &t =A~
class A« XEWIEAALFATTN count X class level variables [ 4< 1 .

% (Exceptions)

TR SR A Mac0SX10.3 PLEA .
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>

@interface Cup: NSObject

{

int level;
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-(int) level;

-(void) setLevel: (int) I;

-(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) |
{

level = [;

if ( level > 100 )

{
// throw overflow
NSException *e = [CupOverflowException
exceptionWithName: @ "CupOverflowException"
reason: @ "The level is above 100"
userlnfo: nil];

@throw e;
}
else if( level >= 50 )
{
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// throw warning
NSException *e = [CupWarningException
exceptionWithName: @ "CupWarningException"
reason: @ "The level is above or at 50"
userlnfo: nil];
@throw e;
}
else if (level <0)
{
// throw exception
NSException *e = [NSException
exceptionWithName: @ "CupUnderflowException"
reason: @ "The level is below 0"
userlnfo: nil];
@throw e;

}

-(void) fill
{
[self setLevel: level + 10];

-(void) empty
{
[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] init];
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Cup *cup = [[Cup alloc] init];
inti;

// this will work
for(i=0;i<4;i++)
{

[cup fill];

[cup print];

// this will throw exceptions
for(i=0;i<7;i++)

{
@try
{
[cup fill];
}
@catch ( CupWarningException *e )
{
printf( "%s: ", [[e name] cString] );
}
@catch ( CupOverflowException *e )
{
printf( "%s: ", [[e name] cString] );
}
@finally
{
[cup print];
}
}

// throw a generic exception

@try
{
[cup setlLevel: -1];
}
@catch ( NSException *e )
{
printf( "%s: %s\n", [[e name] cString], [[e reason] cString] );
}
// free memory

[cup release];
[pool release];
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}

output

Cup level is: 10

Cup level is: 20

Cup level is: 30

Cup level is: 40

CupWarningException: Cup level is: 50
CupWarningException: Cup level is: 60
CupWarningException: Cup level is: 70
CupWarningException: Cup level is: 80
CupWarningException: Cup level is: 90
CupWarningException: Cup level is: 100
CupOverflowException: Cup level is: 110
CupUnderflowException: The level is below 0

NSAutoreleasePool & —PNNAEE S, BN AME et 4n.

Exceptions (FFHHM) FIPH AT ZEY 78 (extend) NSException SEAA, ARA] ] #L 1K H]
id RACEKE: @catch (ide){...}

AT —A finally XL, APAT At Java I 54 AR BE 5 5K, finally X ER [ Y ZRORIE 2 B
W .

Cup.m H 1 "CupOverflowException"+4&—> NSString i & . fE Objective-C H1, @15 i
RN EE F AT ¢ WEF BRI FAFER(C string) S C/C++—FF 2" String
constant" B, KA char *,

kA& . 27 (Inheritance, Polymorphism) LA
Je FoAth SEAR 5 M) T R

Id 382!

Objective-C AR id FIZEAY, A FRIHRAE A NG void*, A& 21" 4 Fi e L REHITE
SAK E . Objective-C 15 Javay C++AN—FE, FEHI— NSRRI TIIENT,  JFATH EEAE XA 5
RHRAL . 28R, AT AP A(E, {EFRN Objective-C HVH B A% .

Fraction.h

#import <Foundation/NSObject.h>

@interface Fraction: NSObject

{

\l

int numerator;
int denominator;

-(Fraction*) initWithNumerator: (int) n denominator: (int) d;
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-(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 );
}
-(void) setNumerator: (int) n
{
numerator = n;
}
-(void) setDenominator: (int) d
{
denominator = d;
}

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

{

numerator = n;
denominator = d;

}
-(int) denominator
{
return denominator;
}

-(int) numerator
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return numerator;
}
@end
Complex.h
#import <Foundation/NSObject.h>
@interface Complex: NSObject
{
double real;
double imaginary;
}
-(Complex*) initWithReal: (double) r andimaginary: (double) i;
-(void) setReal: (double) r;
-(void) setimaginary: (double) i;
-(void) setReal: (double) r andimaginary: (double) i;
-(double) real;
-(double) imaginary;
-(void) print;
@end
Complex.m
#import "Complex.h"
#import <stdio.h>
@implementation Complex
-(Complex*) initWithReal: (double) r andimaginary: (double) i
{

self = [super init];

if ( self)
{
[self setReal: r andimaginary: i];
}
return self;
}
-(void) setReal: (double) r
{
real =r;
}
-(void) setimaginary: (double) i
{
imaginary = i;
}

-(void) setReal: (double) r andimaginary: (double) i
{

real =r;

imaginary = i;
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}
-(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: 1 denominator: 10];
Complex *comp = [[Complex alloc] initWithReal: 10 andimaginary: 15];
id number;

// print fraction

number = frac;

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

printf( "\n" );

// print complex

number = comp;

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

printf( "\n" );

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

return 0;

}
Output:
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The fractionis: 1/ 10

The complex number is: 10.000000 + 15.000000i

P B A AT 0 2y WP A o ARANTE S50 TE VR I 77 7 B IS SR AT A 82,
B R AN SRR IX AN B AT SN, ISt XA XA A2 B —HE B ) 2K T
e, LLANTE Java HLUHH — /NG SR intValue () St B Se #64, SRJE A BB FHIX AN J7i

4k (Inheritance)

Rectangle.h
#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
{
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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;

-(int) size;

@end

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

// print em

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

printf( "\n" );

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

// update square

[sq setWidth: 20];

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

printf( "\n" );

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

return 0;

}
output
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Rectangle: width = 10, height = 20

Square: width = 15, height = 15

Square after change: width = 20, height = 20

Yk /F Objective-C FLELIZZA Java. 4RI RIS (LREE — parent), W13
H 7€ SUX AN BRI 7, R R BRI ZE PR IF] child class implementation HL 5 F 3B )y BT o
MANTF L C++ HLARFE virtual tables

XIS AMES iR Ty, SRR MG X FE L rectangle [ constructor:
Square *sq = [[Square alloc] initWithWidth: 10 height: 15], &SKAATAFH? ZFEELSFE—
niFantiiR. K4 rectangle constructor IR [FIFJZETYJE Rectangle*, A& Square*, FTLlIX
ATANI o ZE SRR L a0 SRR FLRIXAE F, A A id SR 2 2 SR AR G IR B o W AR /R RS parent
) constructor, J ZEHY Rectangle* iR [FI2E M ik id B,

AR5 (Dynamic types)

X B —LH T Objective-C B M I VL s:

is object a descendent or member of classObj
WX % TS classObj )k

is object a member of classObj

BEXT %02 TS classObj )k B4

does the object have a 77/ named specifiec by

-(BOOL) isKindOfClass: classObj

-(BOOL) isMemberOfClass: classObj

-(BOOL) respondsToSelector: selector the selector
T A A selector [177 15
does an object created by this class have the
ability to respond to the specified selector
PEX I A A BE )R [R5 5E selector IR 5
B
invoke the specified selector on the object
P IR 1045 2 selector

JIr A4k H NSObject #yH — AN IR [F]—A class X4 class J5iki. iXIEHITALT Java
) getClass() Jrik. XA class X AT FH TRk 14 v s o

Selectors 7 Objective-C H AR E . F—ANufl & 7R 7 selector M

main.m

+(BOOL) instancesRespondToSelector: selector

-(id) performSelector: selector

#import "Square.h"
#import "Rectangle.h”
#timport <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 )

{

15
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printf( "square is a member of square class\n" );
}
// false
if ( [sq isMemberOfClass: [Rectangle class]] == YES )
{
printf( "square is a member of rectangle class\n" );
}
// false
if ( [sq isMemberOfClass: [NSObject class]] == YES )
{
printf( "square is a member of object class\n" );
}
// isKindOfClass
// true
if ( [sq isKindOfClass: [Square class]] == YES )
{
printf( "square is a kind of square class\n" );
}
//true
if ( [sq isKindOfClass: [Rectangle class]] == YES )
{
printf( "square is a kind of rectangle class\n" );
}
//true
if ( [sq isKindOfClass: [NSObject class]] == YES )
{
printf( "square is a kind of object class\n" );
}
// respondsToSelector
// true
if ( [sq respondsToSelector: @selector( setSize: )] == YES )
{
printf( "square responds to setSize: 777#\n");
}
// false
if ( [sq respondsToSelector: @selector( nonExistant )] == YES )
{
printf( "square responds to nonExistant 7r7%£\n" );
}
// true
if ( [Square respondsToSelector: @selector( alloc )] == YES )

{
printf( "square class responds to alloc 77#\n" );
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// instancesRespondToSelector

// false

if ( [Rectangle instancesRespondToSelector: @selector( setSize: )] == YES )

{

printf( "rectangle instance responds to setSize: 777%\n" );

// true
if ( [Square instancesRespondToSelector: @selector( setSize: )] == YES )

{
printf( "square instance responds to setSize: 777%\n");
}
// free memory
[rec release];
[sq release];
return 0;
}
output
square is a member of square class
square is a kind of square class
square is a kind of rectangle class
square is a kind of object class
square responds to setSize: J7 V%
square class responds to alloc Jj 2%
square instance responds to setSize: Jyvk

Categories

HARREN A class NINTTE s, PRIEH 259778 (extend, BRZRAD 2. SRTMREA—E
SN TEFRTTE Rl IR RS —A class (IZEADDIRE, (HURENCH IR 4G4RS I . Categories
AVHRTEIAT 1 class IMABIDIfE, AATFEY A'E. Ruby i 5 WA KLY LIfE.
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"
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@implementation Fraction (Math)
-(Fraction*) add: (Fraction*) f {
return [[Fraction alloc] initWithNumerator: numerator * [f denominator] +
denominator * [f numerator]
ominator: 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 *frac1 = [[Fraction alloc] initWithNumerator: 1 denominator: 3];
Fraction *frac2 = [[Fraction alloc] initWithNumerator: 2 denominator: 5];

Fraction *frac3 = [fracl mul: frac2];

// print it

[frac1 print];
printf( " * " );
[frac2 print];
printf( " =");
[frac3 print];
printf( "\n" );

// free memory
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[frac1 release];
[frac2 release];
[frac3 release];

return 0;
}
output
1/3 *2/5=2/15
A& @implementation R @interface X W 1T : @interface Fraction (Math) B &
@implementation Fraction (Math).
([A]—/ class) HEEH—ANFAIZ M category, LA categories 3 I0_EANIFIFIIK) 44 7o
Categories 7E#N7. private 7k s BF1H434 . K4 Objective-C A 1% Java XFf
private/protected/public J7i% s [IMES, BT LLLATEATH] categories SKIABUX Rl DiRE. 1Fi%
Sl private Jiik MR class header (.h) S 3] implementation (.m). LA 2 I AEEEY
— ARG A
MyClass.h
#import <Foundation/NSObject.h>

@interface MyClass: NSObject
-(void) public 77 7%

@end

MyClass.m

#import "MyClass.h"

#import <stdio.h>

@implementation MyClass
-(void) public 7% {

printf( "public 77#\n");
}
@end

// private Zi%s

@interface MyClass (Private)
-(void) private 777%;

@end

@implementation MyClass (Private)
-(void) private 7% {
printf( "private 7r7#\n");
}
@end
main.m
#import "MyClass.h"
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int main( int argc, const char *argv([] ) {
MyClass *obj = [[MyClass alloc] init];

// this compiles
[obj public 77 7%];

// this throws errors when compiling

//lobj private 777%];
// free memory
[obj release];
return 0;
}
output
public J7¥%k
Posing

Posing 17 £i1% categories, {HZ2 AN K—FE. B AOVFRY 78— class, FFH A PERI# i
(pose) IX/™ super class. flUn: RF 4 78 NSArray [f] NSArrayChild Xf% . WIHRARLL
NSArrayChild #3 NSArray, WAEAR FIARS BT A K NSArray #2s H 348484 NSArrayChild .
FractionB.h
#import "Fraction.h"

@interface FractionB: Fraction
-(void) print;

@end

FractionB.m

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

@implementation FractionB

-(void) print
{
printf( "(%i/%i)", numerator, denominator );
}
@end
main.m

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

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

Fraction *frac2 = [[Fraction alloc] initWithNumerator: 3 denominator: 10];

// print it

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

printf( "\n" );

// free memory

[frac release];
[frac2 release];
return 0;

}

output

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

AR B4, 35— fraction 23t 3/10, 1M 58 — AN 3% Hi(3/10)  iX AN & FractionB
SRDINARI I W

poseAsClass IX~ /71 /& NSObject ], ‘& fUIF subclass #)ii superclass.

Protocols

Objective-C HL 1] Protocol 55 Java ] interface B /& C++/¥) purely virtual class ]
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;
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-(Fraction*) initWithNumerator: (int) n denominator: (int) d;
-(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 );
}

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

-(void) setDenominator: (int) d {

denominator = d;

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

denominator = d;

-(int) denominator {
return denominator;
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-(int) numerator {
return numerator;

-(Fraction*) copyWithZone: (NSZone*) zone {
return [[Fraction allocWithZone: zone] initWithNumerator: numerator
denominator: denominator];
}
@end
Complex.h
#import <Foundation/NSObject.h>
#import "Printing.h"

@interface Complex: NSObject <Printing> {
double real;
double imaginary;

-(Complex*) initWithReal: (double) r andimaginary: (double) i;
-(void) setReal: (double) r;

-(void) setimaginary: (double) i;

-(void) setReal: (double) r andimaginary: (double) i;

-(double) real;

-(double) imaginary;

@end

Complex.m

#import "Complex.h"

#import <stdio.h>

@implementation Complex
-(Complex*) initWithReal: (double) r andimaginary: (double) i {

self = [super init];

if (self ) {

[self setReal: r andlmaginary: i];

return self;

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



Objective-C A\ 14651

-(void) setimaginary: (double) i {
imaginary = i;

-(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" );
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// 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 ) {
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 + 15.000000i
Fraction conforms to NSCopying

protocol ¥ 5& S+ 4 T ¥, FEA [ gt J& @protocol ProtocolName( /572 s you must
implement) @end.

FEM C(conform) K-/ protocol, 428 MK protocols AE< >, FFLLE S50k, .
@interface SomeClass <Protocoll, Protocol2, Protocol3>

protocol EEKERAE I 7 R AN T LA S SO LI ) T340 & b o iR e W, Complex.h 3¢
1 B A ~(void) print [ 75 B, HIE & 252 e, R4 e (Complex class )il M 171X 4™ protocol

Objective-C I L RS —M— L L& Z W e e — N 2RAL. [iE c++81 Java
K35 E J7=, Wi Printing *someVar = ( Printing * ) frac; 1] LAL# ] id 28501 | protocol: id
<Printing> var = frac;. X ilfRA] LA 2 — N ERZ S protocol 2R, HINKLE|ER
HT—A48 &, U1: <Printing, NSCopying> var = frac;

AGAE H @selector BT G Ik A R, /- AT LLAE H @protocol KM G2 7538 A
B, X %8N IX N, [object conformsToProtocol: @protocol( SomeProtocol )] 43 ik
[F]—A~ YES A4 ) BOOL X% o [l A, X class 1] 5 tH Ae i1y il [SomeClass conformsToProtocol:
@protocol( SomeProtocol )].
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N EH

2 H a4 1 IR A% =8 Objective-C I N AFE B )@, R ] LLH X4 17 dealloc,
RN G A B FUARR R IR B IS, EE A TR0 2 ZORETBOI LN S BT (4 I At 2 —
A IRTE I 1) B 244/ 4% ] Foundation framework 737 classes I, ‘a4 BENAE? X
SO 5 AT IER R
HE: R0 e p A IER I NAFEEE, DU RIEE -

Retain and Release (f£B 580

Retain LA release & F/14k 4 | NSObject (KX R AT 1K) )5 1 BRI RAAG — DN
UGS, T AR RIBEE N S B S AN Wi 6% 4 3 /) reference I, AN 2E dealloc
He (HAE WM EE 2L 0 i), X% 1S dealloc H C\. [object retain] &K T2 A2 N 1

(A 1 FF4D, [object release] MPASTHELZHE IR 1. WA IFIY [object release] ‘T BT 445 2k
0, W2 A3 dealloc.
Fraction.m

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

main.m

#import "Fraction.h"

#import <stdio.h>

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

{
Fraction *frac1 = [[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] );

// 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] );
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// 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] );

// release them until they dealloc themselves

[fracl release]; // 1
[fracl release]; // 0
[frac2 release]; // 0
}
Output:

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

B, NN W R e

Fraction 2 retain count:
Deallocing fraction
Deallocing fraction
Retain call 3 N4 2$(E, 1] release call Ji/b& . ARAT LAFENLY[obj retainCount] KHL £ 11
A int {. 4 retainCount Fi& 0, PIANXTSRARSs dealloc HC, FrLAnf LA BIEDH T W

“N"Deallocing fraction" .

Dealloc

PRI AL TABXT S, 51 dealloc H CUFREUEA . Objective-C [—/MI i &
PRA] DAL TR S nil, B DAANTF L2 —HED R OR B — N % .
AddressCard.h
#import <Foundation/NSObject.h>
#import <Foundation/NSString.h>

@interface AddressCard: NSObject

{
NSString *first;
NSString *last;
NSString *email;
}

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

-(NSString*) first;

-(NSString*) last;

-(NSString*) email;

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

-(void) setLast: (NSString*) I;

-(void) setEmail: (NSString*) e;

-(void) setFirst: (NSString*) f
last: (NSString*) |
email: (NSString*) e;

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

-(void) print;

@end

AddressCard.m

#import "AddressCard.h"

#import <stdio.h>

@implementation AddressCard
-(AddressCard*) initWithFirst: (NSString*) f
last: (NSString*) |
email: (NSString*) e
{

self = [super init];

if (self) {
[self setFirst: f last: | email: e];
}
return self;
}
-(NSString*) first
{
return first;
}
-(NSString*) last
{
return last;
}
-(NSString*) email
{

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

{
[f retain];
[first release];
first =f;
}
-(void) setLast: (NSString*) |
{
[l retain];
[last release];
last = I;
}
-(void) setEmail: (NSString*) e
{
[e retain];
[email release];
email = e;
}

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

{
[self setFirst: f];
[self setlLast: I];
[self setEmail: e];
}

-(void) setFirst: (NSString*) f last: (NSString*) |

{
[self setFirst: f];

[self setLast: I];

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

-(void) dealloc
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{
[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;
}
Output:

Retain count: 1
Tom Jones <tom@jones.com>
41 AddressCard.m, IX VUG AL 7R W[ $2'5 —A dealloc 7572, 7R T Wi dealloc
FEAS set JPEIH =ANSIERUR AR EE . BERIRIEH CA S s M ECK JF
VECH s AN ST B R AR o 4711056 release, [ SR )5 174 retain, /R4 H 45 ## 14 (destruct,
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AR F MDY XS AT ANIZEE 1) retain 2) release 3) AR 1 5L Al

BEBMASH ¢ BTG H— D5, FAEALE unicode. F—4>
NSAutoreleasePool {4512 H & 7= IE A A4 FH T A0 i 4 7 755 53 1 7 X

X IURAE B S A AR S N A PRI — R 720, 53— RO R AEIRI) set Tk s HLRIEESL
— ¥ L.

Autorelease Pool

R AE ] NSString B HA Foundation frameworkclasses A HE 2 F B ¥ it TAERE, RS
TANEAARPERI RS, Wk 4] Autorelease pools.
2 IF & Mac Cocoa N FFEFHT, autorelease pool 2 H A M #E /R T .
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], [str1 retainCount] );
printf( "%s retain count: %x\n", [str2 cString], [str2 retainCount] );
printf( "%s retain count: %x\n", [str3 cString], [str3 retainCount] );

// 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

WRARPATIENME, RS KL 518, strl 1) retainCount b ffffffff.
A, BAAEIA release str3, HEANREFHNILEL T 7R WAFERT, JRBRES —
MNEBFF RS A g N3 autorelease pool B T . 5 —1FFH, FHELM
stringWithString P74, XA 77k 2774 —A> NSString class A58, I B 3t
autorelease pool.



Objective-C A\ 14651

T ts, B RIF NS, 1% [NSString stringWithString: @"String" 11X F /5 V24
T autorelease pool, Tfij alloc J7 7L HI[[NSString alloc]initWithString: @"String"])IJ¥& 15 i F auto
release pool.

1t Objective-C 7 PP BN 4711 7 7%,

1) retain and release or

2) retain and release/autorelease

X THEAS retain, —EEXN—A release [5(] —> autorelease.
AN R B X A

Fraction.h

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

Fraction.m

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

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

}

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 *frac1 = [Fraction fractionWithNumerator: 2 denominator: 5];
Fraction *frac2 = [Fraction fractionWithNumerator: 1 denominator: 3];

// print frac 1

printf( "Fraction 1: " );
[frac1 print];

printf( "\n" );

// print frac 2

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

printf( "\n" );

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

// release the pool and all objects in it

[pool release];
return 0;

}

output

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

LEXANE T, 5 class level 5. fEXRE G, ¢ FHIEHT
autorelease. 7F main J7yE L, FMALEILXS LI release.

XA JE L . ST retain M5, —C BEY— release ¥ autorelease. X
%11 retainCount M 1 &k, S8J5 AL EIHIFEIY 1 7K autorelease, %7 1-1=0. 24 autorelease
pool HEBEIIN, EaiHE AN % EI autorelease i L, 3 H i FHAH X3k %) [obj
release] .

wFHEE T, AR AT U RS R B 1% (segment fault). I XT% B4
FERY ) autorelease, #5 fFPENY release, EFE/ autorelease pool i< [KIFEAY —A™ nil X% -
1 dealloc, THIX & FRVFI o B NS48 Hy: 1 (creation) - 1 (release) - 1 (autorelease) = -1

BRI XIS, autorelease pool R AHEANAHLf™ 4=, ARTEEAMI F &g —A
pool, AT —HESH AL K BRBNIAR R, SRIGREIBOXA pool. PRI ALK EILf 7T, X
LN u] BElR A L) autorelease pool f7-1F .

Foundation framework classes

Foundation framework 147 &1[7] C++[1] Standard Template Library. A~id Objective-C & EL
IEMEIARMIES (dynamic types), JTUAATTEAL C++ABFENEAS T HIFERR (templates).
XA framework BL & TXIR AL, W, Lefe, IEHHE LR,

NSArray

main.m

#import <Foundation/NSArray.h>

#import <Foundation/NSString.h>

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

void print( NSArray *array )
{

NSEnumerator *enumerator = [array objectEnumerator];
id obj;
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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*, @"1", 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

printf( "----sorted mutable array\n" );

[mutable sortUsingSelector: @selector( caselnsensitiveCompare: )];
print( mutable );

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

return 0;
}
output
----static array
Me
Myself
I
----mutable array
One
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Two
Me
Myself
|
Three
----sorted mutable array
|
Me
Myself
One
Three
Two

BH A WA (Il % S Foundation classes 7 fx £ #5 3 18] [ #5 43 )»  NSArray #R
NSMutableArray, i 8 X, mutable (G2722[1)) KRl UL M, 1 NSArray AT . IXER
PRA] LN NSArray {HEIANBE 2028 & 10K o

XFATLLH Obj, Obj, Obj, ..., nil A ZHF M@ KA — B, Horh nil FoRg5 R
5

HEJT (sorting) /R WA selector KHET— A5, XA selector 77 IF541H NSString
(1) 2B RN AR T o A RAR IR G AT T JUAN R T, kT LA HTIXAS selector ki
FEARAEH T

1t print J7VEHL, AT T description 777 . ‘B LR Java [1] toString s 231 [FI% 4 1) NSString
TRk

NSEnumerator 1214 Java [{]%1]45 45 . while ( obj = [array objectEnumerator] )47 51 ) #il
/& objectEnumerator 2[4 5 — AN nile £E C B nil LR 0, /e false. X
HI( ( obj = [array objectEnumerator] ) != nil )t 15 4F .

NSDictionary

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];
id key;

while ( key = [enumerator nextObject] ) {
printf( "%s => %s\n",
[[key description] cString],
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[[[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],
nil];
NSMutableDictionary *mutable = [[NSMutableDictionary alloc] init];

// 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=>o0ne
2 =>two
3 =>three
----mutable dictionary
bob@dole.com => Bob
tom@jones.com =>Tom
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