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<malloc/>

Dynamic Memory Allocation
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Function Meanings

void *malloc(size_t size) AcEPT R EMNRCIEieZE fE(size_t) - WOlE—{EEZ

void *calloc(size_t nitems, size t size) ECEFTHEENGRIEZE B (size t) - WEE—EEZE

void *realloc(void *ptr, size_t size) e 2[R iEEptrie o B LB BEEZER - W elE—(EfE1E
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malloc
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<malloc/>

m al I O C void *malloc(size_t size)

Ex 12-1: malloc

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

Int main(){
[*Ex 12-1: malloc */
. _ . 00000000006C1540
printf("Ex 12-1: malloc \n"); 00000000006C1544
: A= i 00000000006C1548
!nt Sl o L _ _ _ 0000PPRRREC154C
Int *p = (int*) malloc(sizeof(int)*size); 0000P00ROREC1550

printf("%10d (%p)\n", *p, &p); // after malloc
/[ print value
printf("index | value | memory location\n");
for (I=0; i<size; i++){
printf("%5d | %10d | %p\n", 1, p[i], &p[i]);
}
}021/12/22 </malloc>



<malloc/> :

m al I OC an d asS s | g N Val ue void *malloc(size_t size)

Ex 12-2: malloc and assign
after malloc

#include <stdio.h> 9925952 (000PPVR0BR61FELR)

#include <stdlib.h>
Int main(){
[*Ex 12-2: malloc and assign?*/

e _ : e 000000971550
prmt_f( EX 12_-2. malloc and assign\n"); 0006030000971554
INt s1ze = 5, I; 0000000000971558
int *p = (int*) malloc(sizeof(int)*size); 000000000097155C
printf("%10d (%p)\n", *p, &p); // after malloc iR

after assign
10 (©000OPOOPO61FELQ)

/[ assign value
printf("index | value |memory location\n");
for (I=0; i<size; i++){
pli] =1+10;
printf("%5d | %10d | %p\n", i, p[i], &p[i]D);
}
printf("%10d (%p)\n", *p, &p);
Yo21/1212 </malloc>



<malloc/> ?

m al I O C void *malloc(size_t size)
/Lab 12-1: \
F—RREDF - HMERZ LA HAmemset() - 181RE2BIREE
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m al I O C | n b I O C k void *malloc(size_t size)

Ex 12-3: malloc in block

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

Int main(){
[*Ex 12-3: malloc in block?*/ 0000000000191540
printf("Ex 12-3: malloc in block\n"); T
= 2 — Ao 0B00EBRRV19154C
!nt S|Ze. I I’ 000191550
If(L){ // If else block after assign

- - . - . 100 (©00PRPVVRRE1FELR
Int *p = (int*) malloc(sizeof(int)*size); )

printf("%10d (%p)\n”, *p, &p); Block A BC & K FC 18 5% B B

I (=05 stz =i block £ B 1 - P 2 ) 2 B 7t
plI] = 1+1003 S WIEN - B2 BN

printf("965d | %10d | %p\n”, i, plil, &pLil); | 5 Areset -

}
printf("%210d (%p)\n", *p, &p);

i

IER RN Y0RONYONAR= DRGNS // error: 'p' undeclared (first use in this functionf
} </malloc>




<free/>

free memory space

— B ENReECBRRiE - Eﬁ,— ERC S RENE!
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Size pointer

void free(void *ptr)
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<free/> 12

free m em O ry S p aC e void free(void *ptr)

Ex 12-4: free memory

#include <stdio.h> after malloc
#include <stdlib.h> 13243696 (0PG0OPORRO61FELR)
Int main(){
[*Ex 12-4: free memory*/
printf("Ex 12-4: free memory\n"); 000000VROCA7590
intsize=".1i P0POPORPRVCA7594
: N : : : 0000PPRAOCA7598
Int *p = (int*) malloc(sizeof(int)*size); 00080P0BOCAT5IC
printf("%10d (%p)\n", *p, &p); 0000000P0ACA75A0
N iecivar | after assign
oy (=0 I=SIZ€, 41 10 (0PPEOEOBRVE1FELR)
pli] =1+10;
printf("%5d | %10d | %p\n", 1, p[i], &p[i]);
}

printf(*%210d (%p)\n", *p, &p); // after assign
free(p); // free memory

<[free>
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free memory and call again void free(void pt

#include <stdio.h> Ex 12-5: free memory and call after
#include <stdlib.h> after malloc
int mam(){ 11539792 (©00000000V61FELQ)
[*EX 12-5: free memory and call after*/
printf("Ex 12-5: free memory and call after\n");
. . _ - (0000000000BO7590)
INt si1ze = o, I, (000PPRPRRBA7594)
Int *p = (int*) malloc(sizeof(int)*size); (6000000000B07598)
. " n . (0000000000BO759C)
prm?f_( fVc.)lO.d (%p)\n P, &p); (0020PPRREBR75A0)
for (I=0; i<size; i++){ after assign
p[|] = |+ : (000000POOO61FELR)
printf("%5d | %10d | %p\n", i, p[i], &p[i]);
} 11539792 (©000000000BO7590)
printf("%10d (%p)\n", *p, &p); // after assign LLo326/2 (200000000050/228

free(p); // free memory
printf("%10d (%p)\n", p[O], &P[O]);
printf("%10d (%p)\n", p[2], &P[2]);
\ </free>
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Free & Set to O void free(void *ptr)

#include <stdio.h>

#include <stdlib.h>

int main(){
[*Ex 12-6: memory allocation and set all element to 0*/
printf("Ex 12-6: memory allocation and set all element to 0\n");

int size = i EX 12-6: memory allocation and set all element to ©
1 after malloc
int *p = (int*) malloc(sizeof(int)*size); 11408704 (000000RRAR61FE1Q)
printf("%10d (%p)\n", *p, &p);
for (i=0; i<size; i++){
. ] 00POOOROOAE7590
p[i] =i+10; 0POOEPORBAE7594
H no 0 0 " H A A o
printf("%5d | %10d | %p\n", i, p[i], &pI[i]); | ggggggggggi:;;gi
} | 0PPEEEPEEEAE75AQ
: n "% . : after assign
printf( .%10d (Y%op)\n", *p, &p); // after assign (eeeoeeeooesﬁFEle)
free(p); // free memory safty check
printf(*610d (%6p)\", pIC], &p[]) Cosscoemitet
printf("%10d (%p)\n", p[2], &p[2]);
P=", 11408704 (©0POROPAORAE7590)
Il printf("%10d (%p)\n", p[0], &p[0]); // cannot use anymore [EESEEECEEENEEEEEEEEELNYEELY
orintf("%10d (%p)\n", p, &p): © (PPPPERPRVRE1FELQ)

} <[free>



<calloc/> =

calloc

EREMNEFHP SATESTRE
mallocBc & &C 12 “Ei%%?ﬁ—@ size  pointer
I BEERBO  FEFRMIE
ﬂ%’? 35 (B B R (R w BT LA .calloczﬁfl '
EESBHEFE{ERAO -

void *calloc(size t nitems, size t size) L| L ‘ L ‘ L ‘ 4 ‘ 0 ‘
Memory allocation

</calloc>



<calloc/>

call

OC

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

[*Ex 12-7: memory allocation with calloc()*/
printf("Ex 12-7: memory allocation with calloc()\n");
int size =5, i;
int *p = (int*) calloc(size, sizeof(int));
printf("%10d (%p)\n", *p, &p);
for (i=0; i<size; i++){

printf("%5d | %10d | %p\n", i, p[i], &p[i]);
}
printf("%10d (%p)\n", *p, &p); // after assign
printf(*%10d (%p)\n*, p[0], &p[O]);
printf("%10d (%p)\n*, p[2], &p[2]);
free(p); // free memory
printf("%10d (%p)\n*, p[0], &p[O]);
printf("%10d (%p)\n*, p[~], &p[~]);
P ="
printf(*%10d (%p)\n", p, &p);

16

void *calloc(size_t nitems, size_t size)

: memory allocation with calloc()
after calloc
© (P0P0PPOPLRE1FELD)

©PBBRRVBB57590
0000V OBBBB57594
©00BBRRVOB57/598
©P0BPRBOBB5759C
©P0BBRRVBB575A0
value check
(©0000000PR61FELQ)
value check
(©000000000B57590)
(00000PPPROB57598)
safty check
11867456 (©00000000OOB57590)
11862352 (©0000000LOB57598)
0 (0PP0PPOLLPE1FELD)

</calloc>
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<realloc/>

Dynamic 1D Array - realloc

AiEEREMESEED - ELkEFNCIEREEBRERETRE A/ -
MRBMEEFZWIEREBUENEE - Fuo] IERBZreallocER
2 EZRNMNEEZBN - hEBERERAEZNCEREEGICE RS

EMpointer °

void *realloc(void *ptr, size t size)

size ptr size ptr ptr2

>' |
U TTT11] T Tt

Memory allocation Memory allocation </realloc>




<realloc/> void *realloc(void *ptr, size t size) @ *°

Ex 12-8: memory REallocation with realloc()
after malloc

Dynamic 1D Array - realloc EEtates

#include <stdio.h>

(%] 10 | ©0PPRRRVA7590
#include <stdlib.h> Hl= =
int main(){ S e
[*Ex 12-8: memory REallocation with realloc() g
printf("Ex 12-8: memory REallocation with realloc()\n");
Int size = 5, I;

Int *arrl = (int*) malloc(sizeof(int)*size);
printf(“%10d (%p)\n”, *arr1, &arr1);
for (I=0; i1<size; i++){

arrlfi] =1+ 10;

printf("%5d | %10d | %p\n", 1, arrl[i], &arrl[i]);
}
printf("%10d (%p)\n", *arrl, &arrl); // after assign

} </realloc>



<realloc/> void *realloc(void *ptr, size t size) @ **

Dynamic 1D Array - realloc

Int *arr2 = realloc(arrl, sizeof(int)*size*”);

printf(“%010d (%p)\n”, *arr1, &arr1);

for (i=0; i<size*”; i++){ st | seesossmamursc
printf("%5d | %10d | %p\n", i, arr2[i], &arr2[i]) E——— 0 | ooonaoonoonarsns

10 (©0EREPELRRBATS59Q)
} 12 (©00©PPLEPORA7598)

printf("%10d (%p)\n", arrl[C], &arrl[O]); S L -
prlntf("%lod (%p)\n"’ arrl[ ]’ &al'l’l[ ])’ 655696 (000000R000RA7598)

| 10 | 00PPERERERAAT7590
| 11 | 900RPERRRABATS554
| 12 | 0P0PEPEPRRBAT598
| 13 | 900PPRRRERBATS5SC
| 14 | ©000PERERERBATSAR
| @ | 0ePPERRRRRRA75A4
| -1577058142 | ©0EREREEEEEATSAS
I
I
I

7]
1
2
3
a
5
6
7
8
2

/[ free(arrl); <=that IS unnecessary
free(arr2); // safe and okay
printf("%10d (%p)\n", arrl[C], &arrl[O]);
printf("%10d (%p)\n", arrl[”], &arrl[~]);

} </realloc>
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