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Pointer

51 Pointer
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Z=4 B = /1= ) :
= §tlk7 EI/‘] == 80 value 2 E
FEWER 10
#include <stdio.h> ﬂ\\\ N N = T
int main() s BT AL e B AT
{
int value;

value = 10;

0x0022FE48mp 10 4m value

return 0;
( — )
[18dice ‘ i1t Ox0022FE48
:i 1 HEMNZEENSE

= 10
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Zz4 B E| == i=2. 55 1 &
Eétﬁz /\] 4 T /)|L$::. % 1 7YV

i:cr:r[]:(ljs(;swlo - ERERET f’i““m:jztljﬁf:.\%:@ﬂ AE T EE A/

{ FIZEfE - 15 %UL1@%%§EF§E’MH¢UZ
int|value; 2T EN Ox0022FE44 Ox0022FE45 Ox0022FE46 Ox0022FE47 NP PIZRE:
value = 10; 1 byte 1 byte
return 0;

118dice
i 4 bytes

7\ (int % 4 (] bytes {y2f)
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=4 E&Q El/] =z H-Zx ‘*_El, . 5 _L|:
ZEVNET JILIE. 55 2 v
/ B2&
#include <stdio.h>
int main() HE SN A EE ERENREEZ BRI
{
int OIpPIITER 0x0022FE44 O0x0022FE45 O0x0022FE46 0x0022FE47 [0Lrrid Tt
value = 10; 1 byte 1 byte
return 0;
3
\ — / value
118dice
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SENETAE F3D

£3F

#include <stdio.h>
int main() RIEENEEREI SR EHBINZERAN
{

int value; WO PIITEN 0x0022FE44 O0x0022FE45 O0x0022FE46 0x0022FE47 [EGLPPIZEE
Ivalue = 19¢; 1 byte 1 byte

return 0;
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B 15 2 B 22 R

EREZEEE ptr- 8

#include <stdio.h> \ HYM?E.%?&%JE(&)HQ% E
int main() TEEE N - FEEN
{ R ZX AR FRAZEEBY ptr

int value;

int *ptr;

ptr = &value;

value = 10;

printf(”value: %d\n”, value); dice - polnter $ gcc 02.c -0 @2.exe

printf("valuefiZlik: %p\n”, &value); dice - pointer $ ./02.exe

printf(”ptr‘:r %p\n:L ptro); ) value: 10

prantf( perBIEPTEIEL: Zdin®, ptn); valuefiriiF: 000000000022FE44
LT ptr: 000000000022FE44 .

\ ‘ / ptrffENZH: 10 |
H18dice I8dice
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HY 5= 20RY

//;;;;lude <stdio.h>
int main()

ZE [ {1 Ak
t =1 Byt
int value;  sgeEares 8
=3 151 llBRC, =0 RIS
BhEl o ptr = &value; H %p
value = 10;

printf("value: %d\n", valu<y;
printf("valuefiriik: %p\n", &value);
printf("ptr: %p\n", ptr);

printf ("ptr¥ffENEIE: %d\n", *ptr);

return 0; 1

A

} [1841ce B4 B
Bl G



__________________________

VS E BRI | ? e

__________________________

a1 BHE S &

0 3

int main()

{
int value;
int key;
char ch;

printf(”"valuefizfit: %p\n”, &value);
printf("keyfirtik: %p\n", &key);
printf("chfirtik: %p\n", &ch);

return 0; _ . & AR ESF
L i 4 (Address-of operator) -
s S PR B AR A

I N



__________________________

__________________________

TEEE\Z: Wirlfﬁﬁ'ﬁtj %p

0 3

#include <stdio.h>
int main()

{

int value;

int key; WL ER %p - #
’ EH A ER

printf(”"valuefiziit: %p\n”, &value);

printf("keyfirfik: %p\n”, &key); é?%

printf("chfirtik: %p\n", &ch);

return 0;

’ A 2= & A > == @
) et 7op HIHAVIETL IR Y%ox BMAIEA —1% - L5
| HME+EEINER  BATEERN \=/

{18dice
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#include <stdio.h>
int main()

{

558 B

int intVarl = 10, intVar2 = 20, intVar3 =

char charVarl = 's', charVar2 =
int *intVarPointerl = &intVarl;

IAI;

int *intVarPointer2, xintVarPointer3;

char *charVarPointerl = &charVarl,
intVarPointer2 = &intVar2;
intVarPointer3 = &intVar3;
charVarPointer2 = &charVar2;

printf("intVarl EY{E: %d, firtik: %p\n”,
printf("intVar2 EY{E: %d, firtik: %p\n”,
printf("intVar3 EY{E: %d, firtik: %p\n”,

printf(”charVarl BY{E: %c, firdik:
printf(”charVar2 B{E: %c, firiik:

return 0;

*charVarPointer?2

intVarl,
intVar2,
intVar3,
%»p\n", charVarl,
%p\n", charVar2,

FEZRE I LIE R E
ISR U(&)HY 5 5 FERY
A0 1R RS 73l

= &charVar2;
1T R
(] - DO = b
intVarPointerl); - HIAE 0
intVarPointer2); 3 HVAE Y
intVarPointer3); s HAE Y
charVarPointerl); arva HYE
charVarPointer?2); arvars HylE
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int intPointer;

FEEDHJ:EE%w(*)

char charPointer;
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1B =4 BB S G >

%
include <stdio.h>
int main()

{

int value;

int *ptr;

ptr = &value;

value = 10;

printf("value: %d\n", value);
printf("valuefiziit: %p\n”, &value);
printf("ptr: %p\n", ptr);

printf("ptrEfENEIE: %d\n", *ptr);
printf("value A JENZ(E: %d\n", *&value)
return 0; 0

EIScJIZ:J

/A

*TEAHNEES T

(Dereference Operator) -

ENEE %&WMMﬁTE
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eI R A IR (1)

51’!*
//;;;clude <stdio.h>

int sub(int a, int b)
{
a=a+ 10;
= b - 10;
return a;
b

int main()

{
int a = 25, b = 100;

sub(a, b);

printf("[FFEUAGT] a = %d, b

'ISdice‘

printf("[FFAUIZ] a = %d b = %d\n", a, b);
return 0; = ‘////

(R TU R BER return
ol E—1{E1E - 1R
BARN 2 ESEED

ZERBREEN ?

%d\n", a, b);

4\



~

274

SIS IS (2)

//;:;;lude <stdio.h>
int main()

{
int num = 10;
int num2 = 0:
|int data[num];l
int 1 = 0;
scanf ("%d", &num2);
printf("num2: %d\n"”, num2);
for (i = 0; i < num; i++)
{
datali] = 1i;

}

printf("datal%d]: %d\n", i, datalil);

UNERPES data W A/NEH
num?2 JRENE ?

num2 WE=ZEMREIIESFE
THE  Z2EEABRZEE
) Re R TE a5l K/ M\ Ifg ?

,/

return 0; = =
J | lScJ?i;i(

7 N\
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« 15[I'E EAIIEIE(A Pointer to a Constant)
« const Int *ptr

« B EFS1E (A Constant Pointer)
 Int *const ptr = &intVar

- 15101 F LAYV E BUIE1E(A Constant Pointer to a Constant)
« const int *const ptr = &intVal
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Pointer to a Constant

const int *ptr;

O F R EERNNUA
MR E N RIERIEEAAIIL
NNESEE - UALANER
ABEMEENRY |

R FRILZ I LIEH)RY |



R—'—ﬁEgQ = 1dh
= BT

A Constant Pointer

int *const ptr = &intVar;

O
O

FERAB R EE
—RIETRIKAERNUILE SR -
A6 2 & A 0] BB e RC ERRY (L ik -
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BRI S BIER

A Constant Pointer to a Constant

const int *const ptr = &intVal;

O
O

e EHWIER + BEIER
AL N AYE E R BEWK BB
BHRY !

1 B A 0] B eLEC ER AV AL -




RIRE ERY
UEANBE

EIRFRY
fir it

150 B AYIEIE UBE* 438
A Pointer to a AOEY oUEX const 22+ BHEH
Constant
= ST SLEY  FAEH B const EESHETE - a—RENEE
A Constant Pointer =& constiE = = "
35 [0 R SARY B I I AOJEL  AOIELZ  const BUEE* const GRS BB = &—REH

A Constant Pointer
to a Constant
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%& .Eg. N3 S
:IEEE&Q}Hé]fzgrggi
//;:;clude <stdio.h> ﬁ‘\\\
int main()
{

int value = 10;
printf("value = %d\n", value); 117 55 E
value = value + 1;
printf("value + 1 = %d\n", value);
value = value + 1;
printf("value + 2 = %d\n", value);

dice - pointer $ ./08.exe
value = 10

return 0; value + 1 11
\i\ e 4/// value + 2 = 12
'8d?ce‘ I8dice

S 7N
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— — E Y pram

= \| 4E

ERAT LN FEIR TR B EAE ?
22FE4B + 1 = 22FEAC

@clude <stdio.h> 22FE4AB + 2 = 22FE4D
int main()

{

char value;

char *ptr = &value;
printf("ptr: %p\n", ptr); M7 R
ptr = ptr + 1;
printf("ptr + 1 = %p\n", ptr); dice - pointer $ ./09.exe

ptr = ptr + 1; ptr: 000000000022FE4B
printf("ptr + 2 = %p\n”, ptr); ptr + 1 = 000000000022FE4C
return 0; 0 4/// ptr + 2 = 000000000022FE4D

lSdicef —18dice‘

\ 7 N




T 1RAY;

1

I
n
I3

#include <stdio.h>
int main()
{

int value;

int *ptr = &value;

ptr = ptr + 1;
printf("ptr + 1
ptr = ptr + 1;
printf("ptr + 2 =
return 0;

%p\n", ptr);

%p\n", ptr);

0

printf("ptr: %p\n", ptr);

\_ ——
{18dice

=

J

|

)\

@

FE - TNEIURVEEE 22FE48
I AREZZE:
22FE4A8 + 1 = 22FE49
22FE4A8 + 2 = 22FE4A

v

dice - pointer $ ./10.exe

ptr: 000000000022FE48
ptr + 1 = 000000000022FE4C
ptr + 2 = 000000000022FE50

—18dice‘

7 N
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« I51Z HD/W/iﬂ i?]l](ﬁ)lzeﬁ%‘zﬁk(?é?ﬁ) B %§$1ﬂ
maelEEREENEZXL(EMNtHTZIIGIEE E’]‘“ﬂﬂ% MRE °
. T AIAE:
- FICIEE + 1 => 152Ut + 1 byte
« FICIEZE - 1 => 152U - 1 byte
- BRER: BN R A R E T AT

« FUERE + 1=> 1BZUl + 4 bytes FAERE sizeof() BXS - B I
- FITIEAE - 1 => $5IEQHE - 4bytes FRIRER + 1= >R8] + sizeof(HH)



S - SRS AR AR
522 YR B R EE DN e e
R A -

\ SEE S AE B IE S R AR A AR |
#include <stdio.h>
int main()

{

int valuel, value?2;

int *ptrl = &valuel, *ptr2 = &value?2;
printf("ptrl: %p\n", ptrl);
printf("ptr2: %p\n", ptr2); dice - DﬂiﬂtEl’" $ ./11.exe

printf("ptrl - ptr2 = %d\n", ptrl - ptr2); ptrl: 000000000022FE48
return 9; ptr2: 000000000022FE44

——0— / ptrl
lSd?ce‘

7N\




B2 - ERSTEEENEE ?
@Clude <stdio.h> \ EEEEEEEE ? @
O

int main()

{

int value;

int *ptr = &value;
printf("ptr: %p\n", ptr); M7 R
ptr = ptr + 1;
printf("ptr + 1 = %p\n", ptr); dice - pointer $ ./10.exe
ptr = ptr + 1; ptr: 000000000022FE48
printf("ptr + 2 = %p\n”, ptr); ptr + 1 = 000000000022FE4C

return 0; . / ptr + 2 = 000000000022FE50

lSd?ce[ —18dice‘

ip’\ 7 N




EENESR

—(Efsm— BN ERETIN A EE S IERM
« FOAMRR RN ERRFEERE PRI - BlERRE S Y ME 2 8

ARG UL = EA - /jJtﬁlsﬂﬂaﬁﬂﬂ/ﬂz/i{éﬁéwiﬁu_Jzﬁéy&ﬂﬁl B

RUSE BB N RSO BRI 2R B -

RAROESESHNERETIIRZEETEEEE |

i E
3

o (KIUE - e | IRTRAYINCRE) 12 CER A (é?E)—ﬂEIEE't%EE:.

[EE E’]*EEM s EE B8 " IEtREpES | BIE
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Te

WY ' ORE
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4 BN

FRYE

1=(1) .

int sub(int a, int
{
a=a+ 10;
= b - 10;
return a;

3

int main()

{

sub(a, b);
printf (" [IFFHR

b)

int a = 25, b = 100;
printf("[FFEUAGT] a = %d, b

51’!*
//;;;clude <stdio.h>

KT R BE A return

ZWIERH

a s %d, b =

return 0;

EISCIii:J

o|{E—1{EE - WX
BEAR 2 ESEE

O

%d\n", a, b);

%d\n", a, bi:///

{EiE ?

J  \

( \6 mc;:)
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——

(call by value)

//ﬁzg;lude <stdio.h>
int sub(int a, int b)

~

sub(a, b);
main() ARV E
S SEYE

{

sub() AHYEEE R

By S S

a 10 Ox0022FF58
) b 20 0x0022FE54
Iht main()

SRt

10
20

0x0022FE48
0x0022FE44

' J

REREHEESEA - BE
Aéﬂ"’”ﬂ%%ﬁf&&%ﬂ
WECEAS AL - EIEME
R E R It R R ERY |



PRI TUHY 225

‘ \6 mc;:)

2. E1&(call by value)

c FR—MEBHMESSLABEALARNTE  REBEHNASERK
I - IEfE A ER $1E/£(call by value) -
« PAZL: int sub(int a, int b)
- £ sub() RN E B S —ECIEE %%‘E%ﬁ?—ﬁ% MNEBEAR a B b AR

g - JttEIMEEI_l_WQEEEﬁZ

1E - EIUZARE AR -

- EABEABARNER %%E%HJLDLI%iéuﬁgﬁﬁﬁ’ﬂé(ﬁuﬁw

B ER E)

return R 8E

O

&

LR BEB BRIV return BE - FEE=
—EERRHZE -




PR TR 2L [ElE(call by address)

« MERA—MEE - AHEZREEMARINNESE -
. AT type sub(type *a, type *b)

« BRI BB ERTEE
JAERMIEET -

« 1 result = sub(&a, &b)

Tm‘i

EQ%AE/J/_\EHE ﬁiiﬂ: I_I_CW/\K%EGHWEE:%
BRI & /\_E’J '''''' BUE -
o 15I0 *IEIRERE = A

“ﬂlfﬂ]H

AL ) LM 0 ML) R 2 A AR S

S A=l



PR TR 2L [ElE(call by address)

nclude <stdio.h>

i
//f;:d sud(lnt *a, int *bﬂ

{
*a = *a + 10;
*b = *b - 10;
3
int main()
{

return 0;

\_

int a = 25, b = 100;
printf("[FEIUET] a = %d, b
[sub(&a, &b);
printf("[MFIU{Z] a = %d, b

]

EISCIii:J

= %d\n",

= %d\n",

~

a, b);

a, b);

/

J  \

\6 DICE,
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A TURY S B

{E{&(call by value) {E1lt (call by address)

ER) =, I NY func(a, b) func(&a, &b)

RS EHEUW  int func(int a, int b) int func(int *a, int *b)

R AE a=a+10 BB return a ) = e el
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=1 Bl + BB v.s BUE + BYilE

value 000000000022FE48 % 10

&
—ixZE L BERMu © BERRNS

[ 3
/ﬁinclude <stdio.h>

int main()

{
int value = 10;
int *ptr = value;

printf("value: %d\n", value);
printf(”"valuefiziik: %p\n”, &value);
printf("valueffENE(E: %d\n", *&value);

return 0;
\‘L 18dice




=1 BlE + BVE v.s BB + Hilt

000000000022FE48 value &
*
ZhifIit B BRAE §

ERRNBEREZRBUUR -
Pz NS ERVE T B |



E=2: BTV IEE (function pointer)

« RTUIETR: 18 [0 A TRV LAV IER

I

=
l‘-jﬂ‘}
{111

PRTVEERRE (*IE1R=R ) (RS 2]
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iy
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Rl |

i

{
3

i

{
3

i

{

#include <stdio.h>

nt getFirst(int a, int b)
return a;

nt getLast(int a, int b)
return b;

nt main()

int result;

rint (xfuncPointer)(int, int);]

funcPointer = getFirst;
result = funcPointer (10, 20);

printf("getFirst result: %d\n",

| funcPointer = getlast; |

result = funcPointer (10, 20);
printf("getLast result: %d\n",
return 0; 0

lgdice‘

funcPointer 24

ILEE - Zigho—

& 55 2218 A i & 22
ENES Ry

result):

PR ZHE ARG =
result); % bR TR FE YR i 3LE

\6 DICE,



E=2: BRI IEE (function pointer)

c RVIEENFZ2AREZRIN UM AT —ER IS EEA -
« Int func(int, int, int (*ptr)(int, int))

func =G5 :

1 R func NE =E2 2

). HEEY %u‘b?a’fﬁ’%/':'\

3. RISE B—EFZEAM
1@’“%2/@%2@5

BEEHENRT



#include <stdio.h>
int getMin(int a, int b)
{

return a > b ? b : a;

} E - N7 > 1= @
int getMax(int a, int b) BA—ERNIER
{

return a > b ? a : b;
3

int compare(int a, int b, |int (*cmp)(int, int))|
{

return cmp(a, b);

3

int main()

{

int result;

result = compare(10, 2@,;

printf("result: %d\n", result);

result = compare(l0, 20,|getMin];
%d\n", result);

printf("result:
\\\\ return 0; —
lSdice‘

g\
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- fB1R
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BES /TR
s IFIREEE
« IHIRRVIER
« IHIZEAK T : call by value -
o« RTVIETR

SRV

HQi

-—-/—/—/—/—n

7—|—'f__l"5 i

i %ME """"" ey JEy

~ {731t EH'J N %

call by address



