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R C #1 Objective-C F2ME > & LGB & 5o KB BERE -

#include <main>

int main (void)
{
printf ("Hello World\n");

return 0O;

}

Al > %5 C H Objective-C F27HE /1 B & DIRE IR S 7 AR B BB A

/* Excerpt */
assert (0 !'= strcmp("hello", "goodbye"));

7 TERAER 7 EH B s BB EAE > BMBEHIREIEA G 2 28 K&R EHE o 2
G REHE CRDES @ R AR TS m] IE R

208 Unix HUTER > ot & LL s FFRFRG SR

$ cd path/to/project

E M root #1E Unix #UmbERF - AIEUN ¢ KBRS TR

# apt install gcc

218 Windows HUTER > #&umtk & DL > RFRIGSTRET o 2 7L - ANBEURTIEE % -

> cd path\to\project
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Objective-C HYHF 2 4y C 17 2K Smalltalk JES IV 248 © AT > AT LU Objective-C & ik
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Objective-C IR
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Al =& /& Objective-C HUFEHEEF] > EZIR A ZEEME o FRILZ AN > Objective-C 7] LUE %
ARABEAES  BEHMEE BRI o {2 Objective-C 7EIEHE R A HE R E
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£ Objective-C B H W REASIE ?

AR ELE Objective-C 1Y H HY2 55 BUREGIBMRES » 5 XAk 13 B RUR S o (AR A E
mE > HREEARE ARG R ARRE T -

AR R R EILE — T Objective-C * B IR A B 5 H RKAHIE > nIDIJEH GCC B
GNUstep 2RZ27E {75 5 ° GNUstep £ Windows 8¢ GNU/Linux _I & A] 2 & HUS  HR A E
A ERSPREE Objective-C » XA F—HEH o

H772 GNUstep HH¥1/NR > B GNUstep /2 B HIRAE » AN —E B E ARG R EZ LG - &
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HABE SR A Fl S BB SR B3 5 A Swift > HEMAER RSB ANEMES > 2FA
215 Objective-C TLEVEH T » Swift A BT R o

SR KB HA SRS CHE 3 H8 TR 2 4t Objective-C API > H A& THGE S MES IS 2IRE
e o AL > AR R —BUR 2 Objective-C 1 Swift ifi {7 HUAKEE ©

AN Swift FUEETERFE M AREBE © 7F Swift 5 Z AT » BRI KIRA SR AT 2R AH A
B o Swift IRk at & RIS AE S JEER AV B SR NHE o AR RURE & AR HE At
Swift B 77 R EE Swift 5 Y ABIAREME (HE") > AT — T  AH¥EHA Swift > Objective-
C Zi&E ~ SLRIAT A - /e R 6 LA HEHEAERE -

Objective-C fRaEZI RIS R

Objective-C AJ I i 4w 5% 83 & Clang 1 GCC ° 7E Objective-C [ 3 & H > GCC 42 4411
Objective-C FEEVE TR Clang o SIS EZ G FFER R —BIFME - AR E%E -

HA L BRI H R EEAN TR SENEARSAZER  WARREBHIEDL -
AMEM Clang it AHIHTRFERYES > ] Clang 8% GCC Y72 BIZARER ©

AN RAEFE SR - B8 Objective-C F2NHYEE » —E 2 Clang 47 Objective-C 23Vl © &
IRHZE I AT DUBCOLE A Clang Py SRAHTREE o

Objective-C HIE#E R B

JF5E Objective-C FURAE C IERE LSMITVIIE 5645 » 14 1 CRIBRERI N © (B34 FE
BB 25 AR o BT B2 O — S TURIUTAY Objective-C WP - RS
-

H FLHY Objective-C YIF A =& -
* Cocoa
* GNUstep
* ObjFW

Cocon JEBIE ZBEHR B4 Objective-C PIHFRE o B H AT/ Objective-C (UEEAE G -
Cocoa AJ {725 Objective-C FAEEEY) {8 o

! https://swift.org/blog/swift-5-released/

Objective-C AT ? Swift A BHRER ? 11


https://swift.org/blog/swift-5-released/

£ A Objective-C BR#ET (BAHA), B¢ 1.2.0

{H Cocoa EHRIEHE 245 0] FHIVELA API c GNU R4 & 7 E IS Cocoa [RIGTE I ATE
N EATBERNSE Cocoa APT > HEESELE GNUSstep B o HIJ® GNUstep 127 FI3E/\ ]
1% 0 e FERA R E 4 0 H API %1% Cocoa % ©

ObjFW A2 5 —EM 2 FH3EHY Objective-C YIFEE o HHR ObjFW ZIIZE A Cocoa B GNUstep
{5 FIAH SR A ATSR (prefix) > A& Al LIERI B ZE i 1F o {H ObjFW MBI E kA /D - i BH
AR R KA - AFEA G 4E ObjFW MBI o

£ Objective-C B H K C ¥

E Objective-C FTERIARZZSH > N2 Clang B GCC » HHA C HEMEE IS AR $E o (Rl
1% Objective-C F2INIRF > KRIHUOHIE AHIR C5ES (C99 ~ C11 %) MM RERK » R
FHZIZSFAE ANSI C (C89) ©

Objective-C++

Objective-C++ Wi N EHTIFES » MEIE S Objective-C fl C++ FEARBEHIHEE R o &M
Objective-C 77 & MEKHMR /D » HEEHAHBZ R4 TR T » HAETEHRE HHEIZH
R o

B EHRAIEE C++ K EM Objective-C binding & F F| Objective-C++ ° /53 £
Objective-C EFEX R A C++ FEIXA o A2 Objective-C++ FRAE C++ A —LLEHE - {F
Objective-C HHii ] C++ &2 ZZHINR I o

2N _Yali

AE G HITTE Objective-C AR E - NG/ 4855 RIRBEHIFT 53 o It > ARG I8 Xcode
FIER o EE AT EE R M - ASANSBISEZL AT EY -

HH 77 Objective-C 52 C FIEHS S > TE5# Objective-C 28 2 &R 24H C B & 1 3E
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FeEZI 2 4R M (linear) ~ [F)'E (homogeneous) ~ ZHZE 1 (continuous) 275 © Objective-C 7 W fFi i
Hl| o —FEERA C M > 5 —FE NSArray YIF o —RIBE T » EELMHH Nsarray
Vit o C FESIERELER C R NHBAS BHRERRE T o

R C E5l
B &R

DUNEREHTTHES double JURE » REZ 5 M arr -

double arr[5];

a5 arr WEYERARLGIE - HEARTH -
DUNMELEE SRR —fHeea1t

double arr[5] = {1.1, 2.2, 3.3, 4.4, 5.5};

A YR A o ER & BB TR E AR PUE RS R

double arr([] = {1.1, 2.2, 3.3, 4.4, 5.5};

£ C99 1& A LI A LUR 75 AR LA

double arr[] = {
(0] = 1.1,

(FoXIX)
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#include <assert.h>

#define ABS(a) ((a) > 0.0 ? (a) : —-(a))
#define IS_EQUAL (a, b, epsilon) \
(ABS ((a) - (b)) <= (epsilon))

int main (void)
{
double arr[] = {1.1, 2.2, 3.3, 4.4, 5.5};

assert (IS_EQUAL(1.1, arr([0], 0.00001));
assert (IS_EQUAL (2.2, arr[1], 0.00001));
assert (IS_EQUAL (3.3, arr[2], 0.00001));
assert (IS_EQUAL (4.4, arr[3], 0.00001));
assert (IS_EQUAL (5.5, arrf[4], 0.00001));

/* Mutate ‘arr[1] . */
arr[l] = 99.99;

assert (IS_EQUAL(1.1, arr([0], 0.00001));

/* ‘arr[1] ' is changed. */
assert (IS_EQUAL(99.99, arr[1], 0.00001));

assert (IS_EQUAL (3.3, arr[2], 0.00001));
assert (IS_EQUAL (4.4, arr[3], 0.00001));
assert (IS_EQUAL (5.5, arr([(4], 0.00001));

return O;

b

C FAIRIR G TR Ty HAREL (B EUEREE - A C MAIAE BEilmER R > Hil&stE
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HHEMHBREE

Cip L vl s
C 14 7 e R A o PTG RS st S Rg1 R

#define ARRAY SIZE (arr) \
(sizeof (arr) / sizeof (arr[0]))

{H7E 8 B S (2R AFAE 5 B Ehiic B RIS AR AV S A REM -

gl bl
C W AR IRES o EAIEFIINT 2UR B RS S [E) :

#include <stdio.h>

#define ARRAY SIZE (arr) \
(sizeof (arr) / sizeof (arr[0]))

int main (void)
{
double arr[] = {1.1, 2.2, 3.3, 4.4, 5.5};

{
size_t i;
for (i = 0; i < ARRAY_SIZE (arr); ++1i)
printf ("%.1f\n", arr[i]);
I3

return 0O;

}

B Z C BRI 2 B ANERAA G SR BRI

HEHEES

C [FIHR B2 Y o aRAHEME FHENREMY] > 15 BITEEE R o LUNREEZ
double ZTTRAVENRERS |

typedef struct array_double_t array_double_t;

(FIXX)
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struct array_double_t {
size_t size;
size_t capacity;
double *elements;
b

LEEFEFRIRE R size B capacity FIEAIREMHE o pi& 2EREEYIHERT AN » BE
SEENEMAIH R KA o

DUR B U RS2 B RE 51 AR

array_double_t * array_double_new (void)
{
array_double_t *arr = \
(array_double_t *) malloc (sizeof (array_double_t));
if (l'arr)
return arr;

arr->size = 0;
arr—>capacity = 16; /* Arbitrary size. */
arr—>elements \

(double *) calloc(arr—->capacity, sizeof (double));

if (! (arr—>elements)) {
free(arr);
arr = NULL;
return arr;

}

return arr;

}

H B (EEhRE (8 B N B A AT S E - 8 A A R R B AR 2K HEAh > Objective-
C B#8FA Nsarray BAI T » BT FRIBREMSIFREE E/D o

f5F Objective-C FIREF ¥

REFIP AR A TR R A

Objective-C HATAKINEAASHITTR & PIF - WHIESIYIMF o HEAABORE C HIE R
REERL > Z wrapper Riak &R S VI RA REIM S AP PFRI TR ©
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e NSArray il NSMutableArray pEE—

MRERE 5 M > Objective-C HIPHAIYIER] 73 & NSArray & NSMutableArray MifdH ° H

FRATE HIRRRE L sy - HATERE BB SR S HRE

EERs
MIARKESL ISP - R AR nil

NSArray *arr = nil;

£ Clang HH AT LU FH A1 ) 4 8 7 2 AL s P 1

NSArray *arr = Q]
@(1.1), @(2.2), @(3.3), @(4.4), @(5.5)
1i

FEIRER a6 L EFRREFHA N AR EERIE

] +arrayWithobjects FEAIFIE R @AY -

NSArray *arr = [NSArray arrayWithObjects:
[NSNumber numberWithDouble:1.1],
NSNumber numberWithDouble:2.2
NSNumber numberWithDouble:
NSNumber numberWithDouble:
NSNumber numberWithDouble:

nill;

g w N

[ i
[ I
[ I
( i

(G2 BTSN OV)

FERMEM b nil MA2BEERIENE
AT LUEE C FeA 7 2 O ST A Y

NSNumber *cArr[] = |
[NSNumber numberWithDouble:
[NSNumber numberWithDouble:
[NSNumber numberWithDouble:
[NSNumber numberWithDouble:
[

~ ~ ~ ~

g w N
g w N

NSNumber numberWithDouble:

[ U R "

}i

NSArray *arr = \
[NSArray arrayWithObjects:cArr count:5];

R C AR S RARBENEN  FEITHAZE -

f5F Objective-C KIREF &
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ffi H -objectAtIndex: R IO SO S| B /B S SR S v~ |
~replaceObjectAtIndex:withObject: HiEAEXMEI Y HEFH W ITE 2%
LURF

#import <Foundation/Foundation.h>
#include <assert.h>

#ifdef ___OBJC__

#undef ABS
#endif
#define ABS(a) ((a) > 0.0 ? (a) : —(a))

#define IS _EQUAL(a, b, epsilon) \
(ABS ((a) — (b)) <= (epsilon))

int main (void)
{
NSAutoreleasePool* pool = \
[[NSAutoreleasePool alloc] init];

NSMutableArray *arr = \
[NSMutableArray arrayWithObjects:
[NSNumber numberWithDouble: 1.
NSNumber numberWithDouble:
NSNumber numberWithDouble:
NSNumber numberWithDouble:
NSNumber numberWithDouble:
nill;

~

~

~

g w N
g w N e
~

(
[
[
[

~

assert (IS_EQUAL (1.1, \

[[arr objectAtIndex:0] doubleValue], 0.00001));
assert (IS_EQUAL (2.2, \

[[arr objectAtIndex:1] doubleValue], 0.00001));
assert (IS_EQUAL (3.3, \

[[arr objectAtIndex:2] doubleValue], 0.00001));
assert (IS_EQUAL (4.4, \

[[arr objectAtIndex:3] doubleValue], 0.00001));
assert (IS_EQUAL (5.5, \

[[arr objectAtIndex:4] doubleValue], 0.00001));

/* Mutate the object at index 1. */
[arr replaceObjectAtIndex:1 \
withObject: [NSNumber numberWithDouble:99.99]];

(FIXX)
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assert (IS_EQUAL (1.1, \
[[arr objectAtIndex:0] doubleValue], 0.00001));

/* The object at index 1 is changed. */
assert (IS_EQUAL(99.99, \
[[arr objectAtIndex:1] doubleValue], 0.00001));

assert (IS_EQUAL (3.3, \

[[arr objectAtIndex:2] doubleValue], 0.00001));
assert (IS_EQUAL (4.4, \

[[arr objectAtIndex:3] doubleValue], 0.00001));
assert (IS_EQUAL(5.5, \

[[arr objectAtIndex:4] doubleValue], 0.00001));

[pool release];

return O;

At R RS R B

PeEA P NI > L EASE SRS R ERIER o (E/H —count J7IRETATHH AR R
& o 2FDTEAERE !

NSArray *arr = [NSArray arrayWithObjects:
@(1.1), @(2.2), @(3.3), @(4.4), @(5.5), nil
1;

assert (5 == [arr count]);

ERTREF Y

RS 7T A LU =4
o {#if] NSEnumerator (2
o M for ...in A
« f#H block #f (Clang FRIE)
DURHIFEH NSEnummerator 2REFHEEFIYI
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#import <Foundation/Foundation.h>

int main (void)
{
NSAutoreleasePool* pool = \
[[NSAutoreleasePool alloc] init];

NSArray *arr = [NSArray arrayWithObjects:
[NSNumber numberWithDouble:1.17,
[NSNumber numberWithDouble:2.2],
[NSNumber numberWithDouble:3.3],
[NSNumber numberWithDouble:4.4],
[NSNumber numberWithDouble:5.5],
nil];

NSEnumerator *enumerator = \

[arr objectEnumerator];
{
id obj;
while ((obj = [enumerator nextObject]))

printf ("$.1f\n", \
[obj doubleValuel);

[pool release];

return 0;

{

RARAR (iterator) 2 — MRV o fi R ARAS WL T DUFE AR A 7% o P BB AT IR T ZE 59

o
PURBIFAER for ...in BULAET AN |

#import <Foundation/Foundation.h>

int main (void)

{
NSAutoreleasePool* pool = \
[[NSAutoreleasePool alloc] init];
NSArray *arr = [NSArray arrayWithObjects:
[NSNumber numberWithDouble:1.17,
(FXIX)
20 EFIREA (Array)
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NSNumber numberWithDouble:
NSNumber numberWithDouble:
NSNumber numberWithDouble:
NSNumber numberWithDouble:
nill;

~

~

g w N
O w N
~

[
(
[
(

~

for (id obj in arr)
printf ("%.1f\n", [obj doubleValuel);

[pool release];

return 0O;

}

for ...in FUIZE Objective-C 2y A s FITHTHE A4 BEFEIX o
Block /2 Clang FREHHTER % © LA BIF6H block R E #jFHAIITTER

#import <Foundation/Foundation.h>

int main (void)
{
NSAutoreleasePool* pool = \
[[NSAutoreleasePool alloc] init];

NSArray *arr = [NSArray arrayWithObijects:
@(l1.1), @(2.2), Q@(3.3), @(4.4), @(5.5), nil
1i

[arr enumerateObjectsUsingBlock:\
~ (id obj, NSUInteger i, BOOL *stop) A
if (!obj)
*stop = YES;

printf ("$.1f\n", [ob]j doublevValuel);
1

[pool release];

return 0;

}

Block At 3 Objective-C FREHIFETS » M52 Apple Clang HTEHRFE o BAEIEHE R FE S
[ Clang {8 FH block L[5S » TACERESMIIENE o 5% FRTERIVERIA
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