Dynamic Memory Allocation

= mal | oc() function
= accepts the number of bytes needed
= allocates a block of memory at run time

= returns the address of the first byte (return
type is void, compatible with all data types )

char *pl;
f1 oat *p2;
pl mal | oc( 5 );

P2 mal | oc( 4 );
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Dynamic Memory Allocation

| nt *pl;
Pl = malloc( 2 );
*Pl = 12345;
1084
1084 -1 2345
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Dynamic Memory Allocation

| nt *pl, *p2;
char *p3;
pl mal | oc( sizeof(int) );

p2 = mal l oc( 3*sizeof(int) );

pP3 mal | oc( 5*si zeof(char) );
1084

pl| 1084 -
2090

p2| 2090 -
1120
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Dynamic Memory Allocation

| nt *pl nt;

plnt = mall oc( 3*sizeof(int) );
for (i=0; 1<3; i++) *(plnt+i)
for (1=0; 1<3; |++) plnt[i]

1022
1022 - 0 1 2

pl nt pint[0] pint[1] pInt[2]
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Dynamic Memory Allocation

| nt *pl nt;
plnt = malloc( 3*sizeof(int) );
plnt--;
for (i=1; i<=3; i++) *(plnt+i) =
for (1=1; 1<=3; |++) plnt[i] =
1020 1022
1020 - 1 2 3
pl nt pint[0] pInt[1] pInt[2] plnt[3]
plnt[0] = 0; /* WRONG !'! */
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Returning Allocated Memory

| nt *plnt, i;

for (1=0; 1<=10000; 1++) {
plnt = malloc( 1000*sizeof(int) );

.

for (i=0; i<=10000; i++) {
plnt = nmall oc( 1000*si zeof (int) );

f}ée( plnt );
}
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Pointers to Pointers

Two levels of indirection

200 | 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209 | 210
/61 202 206
| X pI X ppi X
| nt | X, *pi X, **ppl X
| X = 761;
pixX =& X *piX = 761,
ppl X = &pi X; **ppi X = 761,
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Strings and Pointers

char sMsgl[] = "HOO';
char *psMsg2 = "RAY";
200 [ 201 | 202 [ 203 | 204 | 205 | 206 | 207 | 208 | 209 | 210
H|O| O |\O R|A|[Y |\O
sl\/lsglJA 206 j

pshMsg2
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Strings and Pointers

char sMsglf]
char *psMsg2

"HOO' ;
" RAY";

strcpy( psMsg2, "HEY" ); /* K */
strcpy( sMsgl, "HEY" ); [* K */

psMsg2 = "HELLO'; [* K */
sMsgl = "HEY"; [ * VWRONG */
[* sMsgl -- constant */

[* psMsg2 -- variable */

String == Pointer to char

S. Prasitjutrakul



Strings and Pointers

char *pl;

strcpy(pl, " C+H");

pl = malloc( 5*sizeof(char) );

pl = "CC'; [* K */
1084

2106 cl+[+[\0
pl 2106
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Array of Strings

char *day[] = {"ERROR',
" MONDAY" ,
" TUESDAY" ,
" WEDNESDAY" ,
" THURSDAY" ,
"FRI DAY",
" SATURDAY" ,
" SUNDAY" };

Array of strings == Array of pointers to
char
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Array of Strings

day[O] | | _reTR ol | *(*(day+3)+2) = ?
day[l] | | o™To Y [\0

day[2] | | w77U AT Y]\0

day[3l | | wrwTE S| D[ A[Y\0

dayl4] | | »[7TH D[ A[Y 0

day[3] | —=[F TR Y [\0

day[6] | ——=[STA D[ Al Y ]\0

day[ 7] | 4——=[sTU Y [\0
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Pointers to Structures

struct point {
| nt X;

Int y; pl

b
struct point *pl;
struct point a;

a
50; X y
100; 50 100

50;
100;

v D

. X
Y
1
*
*

~0
el |
—

ZxB

P
P
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Pointers to Structures

a.x = 50; pl
a.y = 100;
AN
pl = &a; a \
(*pl).x = 50;
(*p1).y = 100: Xy
k» 50 100
pl = &a;
pl->x = 50;
pl->y = 100;

poi nt er - >st ruct Menber
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Pointers to Structures

struct rect {
struct point |owerlLeft;
struct point upperRi ght;

'

struct rect box, *pil;

W = box. upper R ght.x - box. | owerLeft.Xx;

h = box.upperRight.y - box.|owerlLeft.y;

pl = &box;

w = (pl->upperRight).x - (pl->lowerLeft).Xx;
h = (pl->upperRight).y - (pl->lowerlLeft).y;
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Pointers to Structures

pl

- l p
| ower Left upper R ght

. Y

pl- >upper R ght
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Pointers to Structures

pl

|

-

| ower Lef t upper R ght

|

y

J =

100

-

(pl->upperRight).y
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Structures as Parameters

{

fl oat D stance( struct point pl,

fl oat

dx =
dy =

dx, dy;
pl.x - p2.X;
pl.y - p2.y;

return ( sqrt( dx*dx + dy*dy ) );

struct point p2)

{

fl oat Di stance( struct point *pl,

struct point *p2 )

fl oat dx, dy;

dx = pl->x - p2->X;

Faster

dy = pl->y - p2->y;
return ( sgrt( dx*dx + dy*dy ) );
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Pointers to Functions

= Hold the starting address of a function.
= Provide a flexible way of calling functions
= Allow a program to "pick" among several

functions based on the circumstances.
pFunc
i nt Get MaxPos( int data[], int count )
{
- CL
}
Int GetM nPos( int data[], 1 nt count )
{

}
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Pointers to Functions

int Get MaxPos( int data[], int count )
{

\ int GetMnPos( int data[], int count )
{

}

Int (*pFunc)( int data[], int count );
pFunc = Get MaxPos;
pFunc = Get M nPos;

X = pFunc( a, 7 );
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Pointers to Functions

/[* pFunc Is a pointer to a function
returning an i nteger.

*/

int (*pFunc)( int data[], int count );

/[* pFunc 1s a function returning
a pointer to an integer.

int *pFunc( int data[], int count

*/

) ;
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Selection Sort : Ascending

Order

Ascending
order

void SelectionSort( int data[], int count )
{
if ( count > 1 ) {
maxPos = Get MaxPos( data, count );
SwapDat a( data, naxPos, count-1 );
Sel ectionSort( data, count-1 );
}
}
int Get MaxPos( int data[], int count )
{
| nt maxPos, i;
maxPos = O;
for ( 1=1; i<count; |I++ )
I f ( data[maxPos] < data[i] ) maxPos =
return maxPos;
}

rasitjutrakul




Selection Sort : Descending

Order

Descending
order

void SelectionSort( int data[], int count )
{
if ( count > 1 ) {
m nPos = Get M nPos( data, count );
SwapDat a( data, m nPos, count-1 );
Sel ectionSort( data, count-1 );
}
}
int GetMnPos( int data[], int count )
{
I nt m nPos, i;
m nPos = O;
for ( 1=1; i<count; |I++ )
I f ( data[m nPos] > data[i] ) m nPos =
return m nPos;
}
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Pointers to Functions

int Get M nPos( int data[], int count );
void SelectionSort( int data[], int count )
{
int (*pFunc)( int data[], int count );
pFunc = Get M nPos;
1f ( count > 1) {
m nPos = pFunc( data, count );
SwapDat a( data, m nPos, count-1 );
Sel ectionSort( data, count-1 );
}
}
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Pointers to Functions

[ * function prototypes */
int GetM nPos( int data[], int count );
I nt Get MaxPos( int data[], int count );

void SelectionSort( int data[], int count,
int (*pF)( int data[], int count ) )
{
If ( count > 1) {
nPos = pF( data, count );
SwapDat a( data, nPos, count-1 );
Sel ectionSort( data, count-1, pF );
}
}

SelectionSort( listl, 100, GetM nPos );

SelectionSort( list2, 510, Get MaxPos );
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