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<malloc for 2D array/> :

Dynamic 2D Array — malloc
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<malloc for 2D array/>

Dyn anm | C 2 D A I ra_y - M al | OC void *malloc(size_t size)

#include <stdio.h>
#include <stdlib.h>
Int main(){

2021/12/22

[*EX 12-9: memory allocation for 2D array with malloc()
printf("Ex 12-9: memory allocation for 2D array with malloc()n");
Int col =7, row =", 1, J;
/[ using pointer-to-pointer
Int **arr = (int**) malloc(sizeof(int*)*row);
// using malloc again to add memory space for column elements
for (I=0; i<row; 1++){

arr[i] = (int*) malloc(sizeof(int)*col);

}

</malloc for 2D array>



<malloc for 2D array/> ’

Dyn am | C 2 D A rray - M al | OC void *malloc(size_t size)

// print values
for (I=0; i<row; 1++){
for (j=0; j<col; j++){
printf("(%d,%d) %8d (%p)\t", 1, |, arr[i][j], &arr[i][j]);
}
putchar('\n');
}
/[ free memory space
free(arr);}

Ex 12-9: memory allocation for 2D array with malloc()
after malloc
726320 (00000000RROB75B0)  (0,1) © (000000RRPERB75B4)  (0,2) 721232 (000PERREEEB75B8)  (0,3) @ (©000RVEERPEB75BC)

(1,0) 726320 (©000EEEEEEEB75D8)  (1,1) © (00000000000OB75D4)  (1,2) 721232 (00000EEEEE0B75D8)  (1,3) © (©0000000000B75DC)

2021/12122 </malloc for 2D array>



<Ca||OC fOI‘ 2D array/> void *calloc(size_t nitems, size_t size)
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Dynamic 2D Array — calloc

#include <stdio.h>
#include <stdlib.h>
Int main(){
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[*Ex 12-10: memory allocation for 2D array with calloc() */
printf("Ex 12-10: memory allocation for 2D array with calloc()\n");
int col =4, row=",1i,j;
/[ using pointer-to-pointer
Int **arr = calloc(row, sizeof(int*));
// using calloc again to add memory space for column elements
for (I=0; i<row; 1++){

arr[i] = calloc(col, sizeof(int));

}

</calloc for 2D array>



<calloc for 2D array/> void *calloc(size_t nitems, size t size) @'
Dynamic 2D Array — calloc
printf("----------- after calloc------------ \n");
/[ print values
for (I=0; iI<row; 1++){

for (j=0; j<col; j++){
printf(" (%d,%d) %2d (%p)\t", i, j, arr[il[j], &arr[il[i]);

}
putchar('\n');

printf("-------------- free()--------------- \n");
/[ free memory space
free(arr);

} Ex 12-10: memory allocation for 2D array with calloc

aftter calloc
(0,0) © (PPOOPOPPPPBF75B0) (©,1) © (PPOPPREEEEBF75B4) (9,2) © (PPEEROEEEEBF75B8) (©,3) © (PPPEPEEEEEBF75BC)

(1,0) © (PPPEEEEEEEBF75D0) (1,1) © (©00eeEeeeeBF75D4) (1,2) © (0PPEEEEEEeBF75D8) (1,3) © (0ePeeeEeeeBF75DC)
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<memory leak/>

Memory Leak
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<memory leak/>

Memory Leak
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<memory leak/>

Memory Leak :: 01 :: forget to free

#include <stdio.h>
#include <stdlib.h>

Int main(){
[*Ex 12-11: Memory Leak 01 :: forget to free memory */
Int size = 10;
Int *p = (int*) malloc(sizeof(int)*size);
/[ after malloc
printf(" %10d (%p)\n", *p, &p);
/[ free memory space

// 1729920 (©P0P0OOOPLPO61FELD)

2021112122 </memory leak>



<memory leak/> "

Memory Leak :: 02 :: allocate too large memory

#include <stdio.h>
#include <stdlib.h>
Int main(){

}
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[*Ex 12-12: I\/Iemory Leak 02 :: too large memory allocation */

Int size =

Int *p = (int*) maIIoc(S|zeof(|nt)*S|ze)

/[ after malloc

printf("Ex 12-12: Memory Leak 02 :: too large memory allocation\n");
printf("%210d (%op)\n", *p, &p);

/[ free memory space

free(p); // safe and okay

P =" Ex 12-12: Memory Leak 82 :: too large memory allocation

1442128 (©0000000OR61FELQ)

</memory leak>



<memory leak/> .

Memory Leak :: 03 :: free correct variable (func)

#include <stdio.h>
#include <stdlib.h>

Int *expand(int size){
Int *exp = (int*) malloc(sizeof(int)*size);

return exp;
}
Int main(){
[*Ex 12-13: Memory Leak (function) 03 :: free correct variable? */
Int *arr = expand(L0);
free(arr); // Is it safe? Yes.
arr =
}

2021112122 </memory leak>



<memory leak/> :

Memory Leak :: 04 :: free correct variable (func)

#include <stdio.h>
#include <stdlib.h>

Int expand(int *exp, int size){
exp = (int*) malloc(sizeof(int)*size);

}
Int main(){
[*Ex 12-14: Memory Leak (function) 04 :: free correct variable? */
Int *arr;
expand(arr, 1 0);
free(arr); // Is it safe? No.
}

2021112122 </memory leak>



<memory leak/> :

Memory Leak :: 05 :: free correct variable (func)

#include <stdio.h>
#include <stdlib.h>

Int expand(int **exp, int size){
*exp = (int*) malloc(sizeof(int)*size);

}
Int main(){
[*Ex 12-15: Memory Leak (function) 05 :: free correct variable? */
Int *arr;
expand(&arr, 10);
free(arr); // Is it safe? Yes.
}

2021112122 </memory leak>



<common mistake/> 15

Common Mistake
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If you love someone,

set them free.
99
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<common mistake/>

Common Mistake :: call after free

#include <stdio.h>
#include <stdlib.h>
Int main(){
[*Ex 12-16: Common Mistake 01 :: call after free */
Int size = 10;
Int *p = (int*) malloc(sizeof(int)*size);
/[ free memory space
free(p); // safe and okay
P="1,
/[ call again
printf(" %d\n", p[1]); // occurs error

[ — </common mistake>
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<common mistake/>

Common Mistake :: free twice

#include <stdio.h>
#include <stdlib.h>

Int main(){
[*Ex 12-17: Common Mistake 02 :: free twice */
Int size = 10;
Int *p = (int*) malloc(sizeof(int)*size);
Int *gq = p;

printf(" %p %p\n", p, 9);

/[ free memory space

free(q); // safe and okay

free(p); // that is redundant!

[ — </common mistake>
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<common mistake/>

Common Mistake :: free wrong data type

#include <stdio.h>
#include <stdlib.h>

Int main(){
[*Ex 12-18: Common Mistake 03 :: free wrong type */

Int size = 10);
Int *p = (int*) malloc(sizeof(int)*size);
/[ free memory space
free(p); // safe and okay
free(size); // € warning:. passing argument 1 of 'free'
makes pointer from Integer without a cast [-Wint-
conversion]
</common mistake>
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To be continued...

</Assignment>



<Assignment/>
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Credit Card Number Generator: LINK

-» Name
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Credit Card Number
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--> Expired Date

: 4024-0071-9977-6666
. 4485-7988-5649-8808 :
: 4556-8992-6892-5091
: 4024-0071-6142-5789
. 4716-5791-5076-2821

- 3088-6767-5562-6997 :
| 3337-7088-8512-1695
: 3112-8128-6453-8878
: 3088-6456-2277-6632 '
: 3096-4349-0381-0125 :

F%Juﬁ% °

. 5509-8198-2415-1128
| 5554-8159-8205-8117 :
| 5318-7690-3591-6697 :
| 5595-6642-3010-8980 :
- 5298-4825-4483-4849

: 3756-1948-2665-662
: 3415-1949-7580-693
: 3406-9480-8889-710
: 3708-1818-3272-068
- 3446-6073-6603-313

</ASS|gnment>
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https://www.getcreditcardnumbers.com/generated-credit-card-numbers

<Assignment/> -
{EE—: G FRER

1. EEEEER: SFHEIAFR2

2. MRARR9 - ATk 98k my i £ 2

3. EEIFGAKR: 11%%%’]%&—7—%1

4. ZEPINABEREAL0 - BERAIGEHFRBEAE

O O 1
Number 5 4 4 1 9 6 3 6 9 6 1 8 6 9 4 4
Weight 1 2 1 1 2 1 1 2 1 1 2 1
Check if>9;then-9 | 10 | 4 8 1 (18| 6 6 6 | 18| 6 2 8 |12 | 9 8 4
Result 1 4 8 1 9 6 6 6 9 6 2 8 3 9 8 4

Sum =90 = 90 + 10 = 9 = OJE[f - HULESHEHESvalid!
2021112122 </Assignment>



<Assignment/>
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<Assignment/> »

{EE—: (S RAmE 17
int CreditCardNumberChecker(){

b'Eintf("PIease enter your credit card number\n");
scanf("%...", ...);

if length !'= 16, then print (length = %...) Incorrect Number Length!
if starting number is not 3, 4, or 5, then print (%...) Incorrect Starting Number!
do calculation
recognize bank (VISA, Master Card, JCB)
report result:
if correct =% %s Credit Card Number (%s with total %d) is valid!
if incorrect = %s Credit Card Number (%s with total %d) is INvalid!

free

}

Int main(){
printf("Welcome to use Credit Card Number Validation Program\n");
CreditCardNumberChecker();

}

2021112122 </Assignment>



<Assignment/> 24
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ZIS%;B\IJ Eit:é:.%lﬁl'% "Trlu omne 1o l.l r.. ‘redit Card Number Validation Program

r credit card number!
4929196153082660
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700 1= valid!
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