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» ARV E TR RS ER AT LA obje.targz FER. X BF
HYFZ JE B E 2 B Steve Kochan 7E Programming in Objective-C. —
FrhiRE . RIREARIE Z TR AN, FEESE . B4
WAty b SRR BT A G ) B e Al ) Fo v, i DALTE 20 R E

* Linux/FreeBSD: %% GNUStep

= N 7 % ¥ GNUstep I H # x0, 0 205 AT 7 T
/usr/GNUstep/System/Makefiles/GNUstep.sh [f] GNUstep.sh iX
MEE., INBEEBRTIRE ARG A S, L 2E7E /usr, some
fust/lib, HLER /Jusr/local. WIRARE) shell f2LL csh/tesh Jyik
fifi (45 shell, TR i% 4 GNUStep.csho % BHLIX AN 45 4 1K
f£ .bashrc 8¢ .cshrc H'.

=  Mac OS X: %% XCode

*  Windows NT 5.X: %% cygwin 8¢ mingw, ZRJ57%%% GNUStep

s XRAHREIROEA —EEAN C EEAR, A% C R
Bl AP A a2 EEE. RTHREPARLLREARR C iEE
IR R IR S AN, RAEE BRI — K&R 1)
F5: The C Programming Language (¥yE: SEHBERPE4A N C BERES
BB XE CIEFHIRIEMEN.

* Objective-C, & C WMATAEET, H#K A C BN, 27
— A, EREENARSEEAT C MIESHEAS.

= nil: 7 C/C++ RELVFH AL NULL, TWi7E Objective-C H U &
nile ANFlZ AL ARA] AL IR RE S nil (B4 [nil message];), X2&5E4E
HIEM), SRMREIAREXS NULL dnyd il o

= BOOL: C ¥AIERMIMMELG, TMIE Objective-C FHAZE [H
Kl . E2MEEE Foundation classes (FEAZEHIZE) 1 (Bl import
NSObject.h; nil tH2GFELEIX M5k ). BOOL fE Objective-C H
BHWMAELE: YES B NO, IMiAZ& TRUE 5 FALSE.


http://www.otierney.net/files/objc.tar.gz
http://www.amazon.com/gp/product/0321566157?ie=UTF8&tag=tristanshomep-20&linkCode=as2&camp=1789&creative=390957&creativeASIN=0321566157
http://www.gnustep.org
http://connect.apple.com
http://www.cygwin.com
http://www.mingw.org
http://www.gnustep.org
http://www.amazon.com/gp/redirect.html?ie=UTF8&location=http://www.amazon.com/C-Programming-Language-2nd/dp/0131103628/sr=1-1/qid=1159893076/ref=pd_bbs_1?ie=UTF8&s=books&tag=tristanshomep-20&linkCode=ur2&camp=1789&creative=9325

*  #import vs #include: FLUI[F/RTE hello world JEIH & B, A
M7 #import. #import HH gec ik K. WIFABEVULH #include,
#import A LR h R4SLJER #ifndef #define #endif [, YF £ A2 207
AR, XK P & BEEN . oW, A #import Al
X7 o IXAEAME ] LB RRIST, TH T —H — R geec EER T, ¥
AR Objective-C 220 7 I DUURFR (R B & i # e s Bk o Al iy
YRR, Apple TEEANTE RS R EMEH T #import. AT —FH —
RIXFHFFLIRAE, AAETRL Apple R 2 fik—/N3CH& #import [ gee
73 SCAR

» {E Objective-C ", method & message X442 AT LA H T,
Ak messages A RFAHIRFE, —A message T LABNASIIFLILLS 7 —
M. £E Objective-C 1, BERYIAE [ —AMRE IR A — & Foni it
B2 SAEXAE, T2 AE e AR G L SE e, BUgi
T8 I TE AR SEAE A Ao

%1% hello world

#import <stdio.h>

= hellom

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

printf( "hello world\n" );

return 0;

hello world

= {£ Objective-C " fli[] #import A #include
* Objective-C MFIKFAIPIZ2E .m

B2 classes

@interface

= J F  "Programming in Objective-C," Copyright © 2004 by Sams



Publishing — s 7EHI, FF&id o vrm k.

=  Fraction.h

#import <Foundation/NSObject.h>

@interface Fraction: NSObject {

int numerator;

int denominator;

-(void) print;

-(void) setNumerator: (int) n;

-(void) setDenominat

-(int) numerator;

-(int) denominator;

@end

or: (int) d;

* NSObject: NeXTStep Object HI4i5 . K AT C& M4 N OpenStep,
LA ES ROEAEM A A ENLT

» k7K Cinheritance) LA Class: Parent £ 7~, Htf% LI A Fraction:
NSObject.

» J7E @interface Class: Parent { .... } HF{ A instance variables.

o KA WEAAIBR (protected, public, private) K, T A7 HUA R
9 protected. T AR 177 2K AR 5 U6

» Instance methods FRTEL 7172241 (Rl instance variables) f&. #=A:
scope (returnType) methodName: (parameter1 Type) parameter] Name;

» scope f class B{ instance WiFf. instance methods LA - JF
3k, class level methods UL +FF3k.
* Interface LL—4> @end fEAL N,



@implementation

» JtF  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing —HH1(13a 1, FFLed v F#.
* 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 P\ @implementation ClassName 4, DA @end 45
e
*  Implement & X methods 7730, BRTE interface HH'E H I 1RIE
fhe

TellgE—iE

» Jt F  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — a6, FH&id ;v Fz.
"  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: 3];

// print it

printf( "The fraction is: " );



[frac print];

printf( "\n" );

/I free memory

[frac release];

return 0;

The fraction is: 1/3

output

Fraction *frac = [[Fraction alloc] init];

o AT EIRZ BN R,

»= {E Objective-C HFFIY methods [7/77% /& [object method],
W% C++ [ object->method().

*  Objective-C %A value 5. Frbli& A% C++ 1) Fraction
frac; frac.print(); XM AR PU. 7£ Objective-C H 5E 4= i H Fabx
AL FEYIA: .

»  XATEEAAG LR B 7B AE$ . [Fraction alloc] FFRY T
Fraction class [#] alloc method. X% malloc icfZ44k, XA3)
PEHAi 7 —FE I .

= [objectinit] &M T (constructor) FFIY, i TTHIUHIL
Y I T A2 $ . B RERY T [Fraction alloc] 4%[0ff instance
Ff init method. XANBMEAEH i, A DLE S DL— 17258
f%: Object *var = [[Object alloc] init];

[frac setNumerator: 1] JEH f#j 5. EWFAY T frac A setNumerator

method FHfEN 1 ASEL.

WES C AR, Objective-C A — N LLRE BGEAZ A 1) 77 2K

release. T 4k7K[H NSObject, X~ method 7EZ J5 2 VS HIAE UL

VEZE ...
LESY



= HEvIERER R IR NS I MEEFEEZ TARMR
B, AEAREKE AT Smalltalk A

» B T "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — 7641, FH&d evrmlE.

=  Fraction.h

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

=  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];

// print it

printf( "The fraction is: " );

[frac print];

printf( "\n" );

// print it

printf( "Fraction 2 is: " );

[frac2 print];

printf( "\n" );

/I free memory

[frac release];

[frac2 release];

return 0;

= output

The fraction is: 1/3

Fraction 2 is: 1/5



* X/ method SZF5E_EAYfH setNumerator:andDenominator:

AN H M ST E RN AR — R
method:labell:label2:label3: , 1] B IY (] J5 7% =&  [obj method: paraml
labell: param2 label2: param3 label3: param4]

=  Labels /2dF 0%, FrPAR DLA —MEIXFEH) method: method:::,
AL B label ZFK, (HUL : XS FFABVOXFEAH

Z21F (Constructors)

= JtF  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — iR 5], F£8id R vrm ek .

=  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
Fraction 3 is: 3/10

*  @interface HI¥E W E IEH 1R .
*  @implementation f§ ] T — MO super

» U0[F Java, Objective-C A —A> parent class (RXFH]).
= f§ifH [super init] KAFHL Super constructor, iXANzh1E T ik
Mk A BT
o RBEEABIERMER instance TRIRZ H—# DN RE T self.
Self 1R1% C++ 5 Java [ this $8¥x.
= if(self) ¥R (self!=nil) —#f, &K i€ super constructor I
a7 —ANFE. nil & Objective-C JRFKiE C/C++ 1 NULL )
J7, FTLASI N NSObject KHUfH .
 CYORWILR AR LS, ARFAR R self 107 AokAR R B 2 RIALEE
= PURHE TR -(id) init.
= HAR LKL, Objective-C H &M T 52— "init" method, A



1% C++ 5 Java HEHFEIGER

T BB RR

= FRHIRRZ @protected

= Java SCAE ) 7 X & £ methods 5 A BET Mo b
public/private/protected f&1fi1, T Objective-C HITEVENIER C++ X
T instance variable (FiE: C++ RiFE—MKFRAN data members) )75 3.
= Access.h

#import <Foundation/NSObject.h>

@interface Access: NSObject {
@public

int publicVar;
@private

int privateVar;

int private Var2;
@protected

int protected Var;

@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

= WNERFTE IR, B C++ " private: [list of vars] public: [list of
vars] RS, E HIE B0l T @private, @protected, 555,

Class level access

 MRMEFE AN B instance JLIRET, BHEE class level
variables UL} class level functions &/ 5 K.
= (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] );

[c] release];

[c2 release];

[c3 release];

return 0;



ClassA count: 2

ClassA count: 3

FH

%

H

= output

= static int count = 0; 1XJ& class variable & & 177 70 H S fh AR £ 2
FEIX BIFAERAR, R VAR Java SEAE static class variables [
JiF. SR, ERESEREH .

*  +(int) initCount; X & [/ count {H KL FR method. 1 VE R XM
2R XHRAE type AIHIAHRS - MEHNS +. IS + FoRX
s&—A class level function. (¥FyE: £ CIFH, class level functions #
N class functions 8% class method)

o XN AR BOIR A I — R R RO P, R ClassA H i
count++ vk,

»  +(void) initialize method is 7£ Objective-C JT 45 $0 47 % () A 2 ) 4
ipny, i e AR class FEAY. X VB HAZTRATH] count 1X 3
class level variables 4777 .

1. (Exceptions)

= VER: RWAHLAH Mac0S X103 A EAIE.

= JtF  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — iR 5, F£8id s vrm HlEk.

= 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;

-(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;

}elseif (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 {

[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 arge, const char *argv[] ) {

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

Cup *cup = [[Cup alloc] init];

int 1;



// this will work

for (1=0;1<4;i++) {

[cup fill];

[cup print];

// this will throw exceptions

for(1=0;1<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 setLevel: -1];

} @catch ( NSException *e ) {



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

/I 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: 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 J& — M2 E FIEI . ILAE S 0 E € Wi
6
» Exceptions (R 1EHL) M EHATESY 7 (extend) NSException #/)
i, RATEIRA id RAGER'E:  @ecatch (ide) { ...}

= A finally X, ERAT A Java B AT, finally
X HL) N DRUE 2 B Y



* Cup.m B @"CupOverflowException" 7&—~ NSString % #(¥)
. 7£ Objective-C H', @ 518 % H KRR ZEF HATER S .C 1B
S AT H (Cstring) Fif5 C/C++ —F£2 "String constant" [,
BN char *.

gt7K. %7 (Inheritance, Polymorphism) L)

r=]

F A= 0] T R

id 245
= Objective-C AL id KRR, EHEIEAREERE void*, A
L EE S E HEEHTEYIH . Objective-C 5 Java R C++ A—F¥,
PRAEREIY — A1) method I, FFANTEHTEX MM AL . 5%
X/~ method —EZAFE, XFRA Objective-C IR EAEIE .
» Jt F  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing —-H a6, 2t savrm Hl.

=  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: d];

return self;

-(void) print {

printf( "%i / %i1", 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 {

return numerator;

@end

=  Complex.h

#import <Foundation/NSObject.h>

@interface Complex: NSObject {
double real;

double imaginary;



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

-(void) setlmaginary: (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 andlmaginary: (double) i {

self = [super init];

if (self) {

[self setReal: r andIlmaginary: i];

return self;



-(void) setReal: (double) r {

real =r;

-(void) setlmaginary: (double) i {

imaginary = i;

-(void) setReal: (double) r andlmaginary: (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: 1 denominator: 10];
Complex *comp = [[Complex alloc] initWithReal: 10 andlmaginary: 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" );

/I free memory
[frac release];

[comp release];

return 0;

= output

The fraction is: 1/ 10

The complex number is: 10.000000 + 15.000000i
 XPhEESIELAA RN S WAL . ARAS T B HITE VRIFAY method )
IAZRVG AT AT, AR AR XA S A B, TR £ e i

/> method. X WALAW R —HE KB MZE, LWITE Java HLIE
—AEHIN intValue() BERIEHA, 2R A RERPIYIX A method.

4k 7% (Inheritance)

» JtF  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — iR 5, F£8id s vrm HlEk.
= 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 {

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;

-(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 arge, 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



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

»  ZkKTE Objective-C HLLLHEHE Java. R $ 7AKHT super class (FT
PLHBEAR —A parent), /RAEH1TiX 4 super class [ method, H & H
HITEYRIY) child class implementation HL B A SE/E N A BI AT . AR
B C++ HURR virtual tableo

» X HEEH —MERIUREI T, SRR A EURXFE LI rectangle
f] constructor:  Square *sq = [[Square alloc] initWithWidth: 10 height:
15], @KEMHLFE? ZRERZE—NRIFRE . KN rectangle
constructor [F[f£HAY & Rectangle*, 1A /& Square®, FTLPLIXATANE,
FEFEMESL N W FARLARIXFEA], ] id B0 ARG Wi
RAEAE ] parent [ constructor, W ZEH! Rectangle* [8]4% 85 sk id
TN

&R 5H] (Dynamic types)

= XHAH LT Objective-C ZHA A methods (i B HE 5K
JEIEH, PROARGEAF RO ALM, B AR
is object a descendent or member of classObj

-(BOOL) isKindOfClass: classObj .o
(BOOL) D R ER classObj 1T I B

-(BOOL) isMemberOfClass: is object a member of classObj
classObj R classObj H— 7
does the object have a method named specifiec by the
-(BOOL) respondsToSelector:
selector selector
2B A Y selector [ method
+(BOOL) does an object created by this class have the ability to
instancesRespondToSelector: respond to the specified selector
selector I 5 2 A RE ST BN ARE  selector HIHAT P = A=

invoke the specified selector on the object

M LI IR selector

-(id) performSelector: selector

» FTH 4K H NSObject #A — A1 [E4L —A class )41 class
method. XIEHITMAT Java HJ getClass() method. XA~ class #I1FE#E
{EH T HIIA ) methods Ho

» Selectors 7£ Objective-C I AR RE . F—"Mafl 75 H &
selector MPJiEVE.

» Jt F  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — 5 {fya 4, JIF2eid fevrim Hla.

=  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 ( [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" );



// 1sSKindOfClass

// 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: method\n" );



// false
if ( [sq 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 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: method
square class responds to alloc method

square instance responds to setSize: method

Categories

= CHRREEDNHEAS class B methods, RIEH &P 78 (extend, B4k
) Bo RMIEA—E RN TEERME, Rl ZIFEEES —4 class [
HAThEE, (BEIRERA RIS . Categories FTUYFRTEILA K class
N DiRe, AATFREY R'E. Ruby i 5 HARLKIIRE.

= J F  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — iR 5, Ff£8id s vrm FlEk.

»  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 arge, 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];

// print it
[fracl print];
printf( " *");
[frac2 print];
printf("=");
[frac3 print];

printf( "\n" );



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

[frac3 release];

return 0;

=  output
1/3 *2/5=2/15

» Hpije @implementation PR @interface X 1T : @interface Fraction
(Math) DL @implementation Fraction (Math).

= (A=A class) A —RAR category, HAM categories 5
mEARFER —T T

» Categories fL%E3 private methods B 170 H . KN Objective-C
FEAE G Java IXHP private/protected/public methods HIMES, FrLLAZI
B categories SRIARUX M IIfE. 1FIEZH private method M AR
class header (\h) #4433 implementation (.m) 4% . UL T2 MIEE—

AT R IV B o
=  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 arge, const char *argv[] ) {

MyClass *obj = [[MyClass alloc] init]

// this compiles



[obj publicMethod];

// this throws errors when compiling

//[obj privateMethod];

// free memory

[obj release];

return 0;

public method

Posing

#import "Fraction.h"

= output

* Posing A% categories, HENK—F. ERVFIRT 7E— class,

FEH AP 33 (pose) IXAN super class. #lan: 1RA — N 7
NSArray [f] NSArrayChild #) 1 . 41 8 /% ik NSArrayChild # i#
NSArray, W AE AR T2 208G o BT A ) NSArray #8 4 H 8 1 B AN
NSArrayChild.

» JtF  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — iR 5, 483 s vrm HlEk.

= FractionB.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[] ) {

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" );

/I free memory
[frac release];

[frac2 release];

return 0;

= output

The fraction is: 3/10

The fraction is: (3/10)
= XXM, B fraction &% 3/10, 1S AN
(3/10). 1Xs& FractionB HsZAE R 77+,

»  poseAsClass 1X)> method /& NSObject FJ—#BMr, & W subclass
¥y7# superclass.

Protocols

* Objective-C L[] Protocol 5 Java [ interface B /& C++ [
purely virtual class [



» Jt F  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing —-H a6, 2t savrmHl.
*  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: (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( "%1/%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 {

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 andlmaginary: (double) i;
-(void) setReal: (double) t;
-(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 andlmaginary: (double) i {

self = [super init];

if (self) {

[self setReal: r andlmaginary: i];

return self;



-(void) setReal: (double) r {

real =r;

-(void) setimaginary: (double) i {

imaginary = i;

-(void) setReal: (double) r andlmaginary: (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 arge, 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 ) {

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;

The fraction is: 3/10

=  output

The complex number is: 5.000000 + 15.0000001

Fraction conforms to NSCopying

» protocol HJE T4 H, HA El2 @protocol ProtocolName
(methods you must implement) @end.

= ZHE M (conform) AN protocol, K E I MK protocols JHAE <> H
M, FFLLIE S5 . W1: @interface SomeClass <Protocoll, Protocol2,
Protocol3>

* protocol % 3K SZAE I methods A 75 B B E  header A4 HLTHI [
methods #EH . MWARAT A, Complex.h RIZRHE KA -(void) print [K)'E
&, R RESAEE, BINE (Complex class) M T iXA~ protocols

=  Objective-C HI/M I ARG AH — M — T8 KW &2 a5 € — A2
Ao LU C++ B Java (457 J7 30, Wl: Printing *someVar = ( Printing * )
frac; /R AT LAEH id B0 L protocol: id <Printing> var = frac;. iXik
YRAT LB AR — N ESR 24 protocol AL, IMSLBEIE XA T —
N, . <Printing, NSCopying> var = frac;

= BB @selector SKRIMAPIF Ik & C R, IRAT LM @protocol
KR R AT . a0 R N IX AN AT, [object
conformsToProtocol: @protocol( SomeProtocol )] £ [A[4%—4 YES A%
#] BOOL W) . [FIFEHL, XF class 1fi & tH 68 WL ML #H] [SomeClass

conformsToProtocol: @protocol( SomeProtocol )]

N faran

AR E H
o FIHBNIEFRASZZ BT Objective-C HICIZRE BT . 0] LLIEIY 44
1 dealloc, {HZEY:BLAE AW FRFRI0TE, EEADR? ERHBOI
Lok B b HE R IC T2 AR — AN RV E R W 8. M R{ H  Foundation
framework # 37 classes B, BUMAEHILILAAR? IX LT 5 A THR 2 MRS o

= VERG ZHTATA RTEGIEA B RS AR B, DA R

Retain and Release ({38 5850

» Retain LA release A& >4k H NSObject WI#1#5 2 H 1
methods. B MIEAE — DN ERTHEGES , T DUHSRIBEEYAFY) reference



AN WRWIER 3 A reference B, AFHZE dealloc H . {HAZUIR
EERERNE 0 B, PM4mi1S dealloc H E.. [object retain] 245114k
BN 1 A 1 JFUD, [object release] MUK T AL 1. WiRnF
Y [object release] FEITEAFIL 0, B HB) dealloc,

=  Fraction.m

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

[super dealloc];

» JtF  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — 5 {f17a 4, JIF2eid fevrim Hla.
=  main.m

#import "Fraction.h"

#import <stdio.h>

int main( int arge, 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] );

// 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] );

// 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: 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

Dealloc

= Retain call ¥EHITHEAE, 1M release call Ji/>'E . AT LAEAY [obj
retainCount] SKEUS IS int . 4 retainCount Fi& 0, HH
Y2 dealloc H L, BTEART LA BIEIH T4 "Deallocing fraction”.

= CHOREAT A S AR, AR AE dealloc H CIREEA.
Objective-C H)—ME R RARAT MEIB IR E LS nil, PrUAAT EZE —H
B BE SRR —

= JtF  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — iR 5, Ff£8id s vrm FlEk.

»  AddressCard.h

#import <Foundation/NSObject.h>

#import <Foundation/NSString.h>

@interface AddressCard: NSObject {

NSString *first;

NSString *1ast;

NSString *email;

-(AddressCard*) initWithFirst: (NSString*) f



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™*) f
last: (NSString*) 1
email: (NSString*) e;
-(void) setFirst: (NSString*) f last: (NSString*) 1;
-(void) print;
@end
= AddressCard.m
#import "AddressCard.h"

#import <stdio.h>

@implementation AddressCard

-(AddressCard*) initWithFirst: (NSString*) f

last: (NSString*) 1

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;

-(void) setFirst: (NSString™*) f {

[f retain];

[first release];

first = f;



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

[1 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 c¢String],

[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 *1ast = [[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" );

/I free memory

[tom release];

return 0;

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

» U1 AddressCard.m, X ™38 % A& /R Wi o] $8 5 — 4> dealloc



method, WJE7R 7 WIfT dealloc i A2,

= B4 set method B =ABEMNTFIER HE. REFRIEACHS
HfEshs — A HCOH method (F fifk, AWML RERA). HIRE
release, [FAJG] 4 retain, FREHEH O (destruct, FHXT T 244!
XA N A RZE 1) retain 2) release 3) BEH A AL

» EFERMNAZSH C BAFHERYIMGEH—NLH, FAEAIE
unicode. I —/> NSAutoreleasePool 1|2 FH &7~ IERAE H FF- 44610
T

o X UR AR RO BOAZ R E B — RO 2, S — s R AE R
set methods L [fl E 2. — 1 #% L,

Autorelease Pool

= Y{RAEH NSString 3¢ At Foundation framework classes KAl 3 %
PR TAER, IRFHE - DEAHMERN RS, W2 1EH Autorelease

pools.
= 4FFK Mac Cocoa N HFEINS, autorelease pool 2= H #lh H /R 1% &
It

= JtF  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — iR 5, F£8id s vrm HlEk.
"  main.m

#import <Foundation/NSString.h>

#import <Foundation/NSAutoreleasePool.h>

#import <stdio.h>

int main( int arge, const char *argv[] ) {
NSAutoreleasePool *pool = [[NSAutoreleasePool alloc] init];
NSString *str] = @"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 c¢String], [str] retainCount] );



printf( "%s retain count: %x\n", [str2 cString], [str2 retainCount] );

printf( "%s retain count: %x\n", [str3 cString], [str3 retainCount] );

/I 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 WRARPATE AR, R KIS B, sl 1
retainCount A ffffffff,

= HEE, BREAA release str3, BAMFEREE AL TR EMAD
TCARERN, JRBRZE N EET R C L A3 E] autorelease pool
BT, &F—HE, FHEH stingWithString 774 X method 2>
FPHE—/ NSString class Bl =, I E3NEE autorelease pool.

= TS, EARGRICIZEE, 4 [NSString stringWithString:
@"String"] XFf method f#H I autorelease pool, T alloc method #I1
[[NSString alloc] initWithString: @"String"] M| % & f# H auto release
pool.

» {£ Objective-C A WIFEFLILIZIEMTTE, 1) retain and release or 2)
retain and release/autorelease.

= X TEA retain, —E BN — release [ 8] — autorelease.
= N NE s RN UL A

= J F  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — iR 5, Ff£8id s vrm HlEk.

=  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 *fracl = [Fraction fractionWithNumerator: 2 denominator: 5];

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

// 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

= EXNITE, B method /& —A class level method. FE#)FEET
Ja, {E'€ LY T autorelease. 7£ main method HLTHI, FRAMALE L
Ytk ERFIY releases

= XFEATRIERR SR WM retain ME, —EEFEIY— release
o, autorelease. Y[ retainCount M 1 2Bk , SRJS5FIE EHEIEM 1
X autorelease, K7~ 1-1=0. 24 autorelease pool #iFEHIT, BEoitH
a4t B autorelease WERYIRESL, I HFERUAH [F X ELH) [obj release].
= WFENEMRTUL, A —ATIE MR IS R BT R (segment fault).



AU E B & it autorelease s #7 FF FF Y release, fE
autorelease pool Hf 2 iR Y —A nil #)4F EH) dealloc, {HIX & A 7o ¥
Hlo BJEEASAEN: 1 (creation) - 1 (release) - 1 (autorelease) = -1

»  EHKEEN YRR, autorelease pool T LABEANAH AR . AR EE
) R — pool, AT —HES L KEZNEYF IR, AR5
FEIX A pool. FRW]RE <2 K B 4F 77, X Ko vl fe R A i — 4
autorelease pool f77E.

Foundation framework classes

o Foundation framework Hif7 #11[6 C++ HJ Standard Template Library . ANid
Objective-C s HIEMIBENZNAIES (dynamic types), ATPAATFEG C++ HFE
AEAFETIHIAERR (templates). X/ framework BL& T¥IMF4A. MBS, PATE,
AL LRI

NSArray

» Jt F  "Programming in Objective-C," Copyright © 2004 by Sams
Publishing — - fya 6, 2t savrm Hl.
"  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 oby;

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



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

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

print( mutable );

/I free memory

[arr release];

[mutable release];

[pool release];

return 0;

=  output

----static array

Me

Myself

----mutable array

One

Two

Me

Myself

Three

----sorted mutable array



Me

Myself

One

Three
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"  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],

[[[map objectForKey: key] description] cString] );

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

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

NSDictionary *dictionary = [[NSDictionary alloc] initWithObjectsAndKeys:

@"one", [NSNumber numberWithlInt: 1],

@"two", [NSNumber numberWithInt: 2],

@"three", [NSNumber numberWithlInt: 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 );

/I 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
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