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Pointer to Structure
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#include <stdio.h>

struct User {
int id;
int score,;

h

int main() {
struct User user1 = {1, 85};
struct User *ptr = &user1;

return O;

}




] @; C Language
Pointer to Structure

& Arrow Operator (2t H 14K}
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#include <stdio.h>

typedef struct User { 4 )
int id; -
int score; tr id: 1

} User; P score : 100

int main() { - /
User user1;
User *ptr = &user1; User1
ptr->id = 1;
ptr->score = 100;
printf("User ID: %d, Score: %dWn", ptr->id, user1.score);
return O;

}




@‘ C Language

Pointer to Structure

#include <stdio.h>

struct Player {
int level;
int hp;

Y

void updatePlayer(struct Player *p) {
p->level += 1;
p->hp = 100;

}

int main() {
struct Player p1 = {10, 50};
struct Player *ptr = &p1;
updatePlayer(ptr);
ptr->level += 5;

printf("%d %d¥n", p1.level, p1.hp);
return O;




Pointer to Structure

[Quiz] - Answer: 16 100

@’ C Language

#include <stdio.h>

struct Player {
int level;
int hp;

Y

void updatePlayer(struct Player *p) {
p->level += 1;
p->hp = 100;

}

int main() {
struct Player p1 = {10, 50};
struct Player *ptr = &p1;

updatePlayer(ptr); // &4 2| A1t p10| {11, 100}0| EIC}.

ptr->level += 5;

printf("%d %d¥n", p1.level, p1.hp);
return O;
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Operator Precedence
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Operator Precedence
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Example 2) *++ptr
Step 1: *2} ++(T%7l)= 24 =27t 3=%I2 S &5

Step 2: Right-to-Left0| [f2f ++ptro| HX| &M=L}
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@’ C Language

Pointer to Structure

[Quiz] - C+g Z2 -0 55 Zaj=7

#include <stdio.h>

int main() {
int arr[] ={10, 20, 30, 40};
int *p = arr;
++*p;
*P++;
(*p)++;
*++p = 50;

printf("%d¥Wn", *(arr + 1));
return O;




Pointer to Structure

[Quiz] - Answer: 21

@‘ C Language

#include <stdio.h>

int main() {
int arr[] = {10, 20, 30, 40};
int *p = arr;
++*p; // arr[0]0| 110| EIC}
*pH+; // p?t &arr[1]12 2t2|21Ct
(*p)++; // arr[1]0]| 210] EIC}
*++p = 50; /] arr[2]2} 500] EIct

printf("%d¥Wn", *(arr + 1));
return O;




Double Pointer
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#include <stdio.h>

int main() {
int data = 100;
int *ptr = &data;
int **dptr = &ptr;

**dptr = 200;

printf("%d¥Wn", data);

return O;

@ C Language

Example)

Address Variable Value

0x1000 data 100
0x2000 ptr 0x1000
0x3000 dptr 0x2000



Double Pointer
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#include <stdio.h>

int main() {

intarr[2][3] = {{1, 2, 3}, {4, 5, 6}},

printf("%dWwn"
printf("%dWwn'
printf("%pWwn'
printf("%pWn"

return O;

carr[1][1]);
L¥(Marr+ 1) + 1)),
' arr[0]);
carr+1);

5
5
Ox7ffffaf01a70
Ox7ffffafO1a7c
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@; C Language
Double Pointer

& Multi-dimensional Array

o A[][JIIK]I =*(*(*(A +1i) + ) + k)
e target_addr =base_addr+ (i *J* K+ * K+ k) * sizeof(type)
(array?} type arr[I1[JIIKIZ m; 1, J, K& 2F X128 H @2l 3 7))

#include <stdio.h>

int main() {
intarr[2][2][3] ={
{{1,2,3},{4,56}},
{{7, 8,9}, {10, 11, 12} }
}
printf("Value: %d¥n", *(*(*(arr + 1) + 0) + 2));
return O;

}

« 42X Memory Layout2 1At X



@; C Language
Double Pointer

& N-dimensional Pointer
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#include <stdio.h>

int main() {
int data = 7;
int *p1 = &data;
int **p2 = &p1;
int ***p3 = &p2;

***p3 = 77,
printf("%d¥Wn", data);
return O;




Advanced Pointer

& NULL Pointer
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#include <stdio.h>

int main() {
int *ptr = NULL,;
int data = 100;
if (ptr == NULL) {
printf("ptr2 @l H|O{USLI|Ct FAE SFSLICLWN"),
ptr = &data;
}

if (ptr = NULL) printf("HIO|E HZ d&: %dWn", *ptr);
return O;

}

@ C Language



Q C Language
Advanced Pointer

&« NULL Pointer
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[Quiz] CIS ZEL| EX|™E2?

int *p = NULL,;
*n =50;
printf("%d¥n", *p);

: 20| 2X|El 0 X| 0] 2HH A2 A|=3F 9 Segmentation Fault 244
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Advanced Pointer

% const pointer
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const: HIZ 2% &2 &d+2H2 % CHe0| GICtH QEZ CHA o2}
const int x;2} int const x; = s&ol 2

2|3 CHAO| 2t Eli= F2: const int *ptr;

OIE] X[N|2t A2t | = A< int * const ptr;
CHA BE A2 ™S E 42 const int * const ptr;




@‘ C Language

Advanced Pointer

% const pointer

1. 712|2|= CHA0| 4Tt El= AL const int *ptr

inta=0;
intb =0;

const int *ptr = &a; // *ptro| Ak
*ptr = 10; // 87t=

ptr =&b; //7ts

a=10; //2Is




@‘ C Language

Advanced Pointer

% const pointer

2. TOIE] XEN|2t M2t El= B! int * const ptr

inta=0;
intb =0;

int * const ptr = &a; // ptrO| &=
*ptr=10; // 7t

ptr=&b; // &7t=
a=10; //7s




_ @: C Language
Advanced Pointer

% const pointer

F O RS A2 D0E A2 constint * const ptr

inta=0;
intb =0;

const int * const ptr = &a; // ptr, *ptr 25 &=+
*ptr=10; // 2°I&

ptr=&b; // &7t=
a=10; //7Is




ﬁ‘ C Language

Advanced Pointer

[Quiz] - Lt & 2571 &A6t= code line2?

#include <stdio.h>

int main() {
int *p = NULL;
int num = 10;
p = &num;
const int **pp = &p;
num *= 2;
*Pp = &num,;
**pp += 50;
return O;
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Advanced Pointer

[Quiz] - Answer: line 10

ﬁ‘ C Language

#include <stdio.h>

int main() {
int *p = NULL,;
iInt num = 10;
p = &num;
const int **pp = &p;
num *= 2;
*pp = &num,;
**pp += 50; // constoi| 2|5} **ppE Sl
return O;
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Advanced Pointer

& void Pointer
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int data1 = 0x12345678;

void *ptr = &data1;
char data2 ="'A’;
ptr = &dataz2;

o OFOF ptrO| data2& 7t2|2|= AEHOIA *(int *)ptrE {2 ™M? 9 4Byte $2(00B)



Advanced Pointer

& Void Pointer

#include <stdio.h>

void my_memcpy(void *dest, void *src, int size) {
char *d = (char *)dest;
char *s = (char *)src;

for (inti=0;i<size; i++){
d[i] = s[i];
}
}

int main() {
inta=10, b =0;
doublex=5.5,y=0.0;
my_memcpy(&b, &a, sizeof(int));
my_memcpy(&y, &x, sizeof(double));

printf("b: %d, y: %.1fWn", b, y);
return0;

@' C Language



@* C Language

Advanced Pointer
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o M HIAL int (*ptr)[3];

#include <stdio.h> O ALK} QM £2[: [] > *
int main() {
intarr[3]={1, 2, 3};
int *p = arr;
int (*ap)[3] = &arr;
return O;
}
* int *ptr[3];2 Xt0|HO| 2UUN}? > int * 37HE 2OHE2 HIGE MA

=> j.e., int *ptr[3] = {&a, &b, &c};



@' C Language

Advanced Pointer

« HiE ZQIE]
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o AN type (*ptr)[3];
o 2| AR typel|intetH, ptr +=1;2| B2f= 122| 57H(3 * sizeof(int))

#include <stdio.h>
int main() {
intarr[3]={1, 2, 3};
int *p = arr;
int (*ap)[3] = &arr;
return O;
} X ALK M =2 []1>*

e int *ptr[3];2} X10|H 0| RCIUN? = EOIE 374 Ot=L HiY MO



@ C Language
Advanced Pointer

o ThO| AlSH AE A|ZHFAE JI2|F|= ZOIE
o MO HFAL: type (*fptr)(parameter);

#include <stdio.h>

int add(int a, intb) { returna +b; }
int sub(int a, intb) { returna-b; }

int main() {
int (*ptr)(int, int);
ptr = add;
printf("E512|: %dWn", ptr(10, 5));
ptr = sub;
printf("tf>|: %dwn", ptr(10, 5));
return O;




@ C Language
Advanced Pointer

» 3 ZOIE;

e Callback &~ St HOIE{D} QIXI2 HO7} CHE $h4: LHE M S EE| = T4
e calculate Y&EO|A add, mule| HLA|AQl LXE & TQ =2 (add, muIOI callback)

#include <stdio.h>
int add(int a, int b) {return a + b;}
int mul(int a, int b) {return a * b;}

void calculate(int x, inty, int (*op)(int, int)) {
printf("%d¥wn", op(x, y));
}

int main(void) {
calculate(3, 4, add);
calculate(3, 4, mul);
return O;

}




@ C Language
Advanced Pointer

& 2r= I QIE Example: gsort

o qsort(H{e 4, YAO| M, YA BtLS] 37|, H] ).

#include <stdlib.h>
#include <string.h>

typedef struct {
char name[20];
int score;

} Student;

int compare_score_desc(const void *a, const void *b) {
const Student *s1 = (const Student *)a;
const Student *s2 = (const Student *)b;

return s2->score - s1->score;

}

int main(void) {
Student arr[] = {
{"Kim", 803,
{"Lee", 95},
{"Park", 70},
{"Choi", 95}
i
int n = sizeof(arr) / sizeof(arr[0]);

gsort(arr, n, sizeof(Student), compare_score_desc);
return O;




Exercise
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@’ C Language

#include <stdio.h>

int func(int x, inty, int (*arr)[3]) {
x += (unsigned int)y * arr[1][2];
return x;

}

int main(void) {
intarr[2][3] ={
{4, 7, 2},
{9, 5, 6}
¥
int (*p)[3] = arr;
int (*fp)(int, int, int (*)[3]) = func;
printf("%dWn", fp(*(*(p + 1) + 0), (*p)[1], arr));
return O,




@‘ C Language

Exercise

[Quiz] - Answer: 51

#include <stdio.h>

int func(int x, inty, int (*arr)[3]) {
X += (unsigned int)y * arr[1][2]; // x+=9+ 7 * 6;
return x; // 51 gtgt

}

int main(void) {
intarr[2][3] ={
{4,7,2},
{9, 5, 6}
¥
int (*p)[3] = arr;
int (*fp)(int, int, int (*)[3]) = func;
printf("%dwn", fp(*(*(p + 1) + 0), (*p)[1], arr)); // fp(9, 7, func);
return O;




@ C Language

THANK YOU!

Any Question?
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