 Wavimas (Pointer)

W)

AU

1wy Aeveldunudaya
nsUsznAdawlsidunisimuadaineldunudaya e
3UsENIARILYS Aziinsaeilenlumiteainudine

< Y Y = 174 v = L%
nudaya srannsaditstayaldlaedefiedauls n1s
Usenanauds W int i

Wun1susenia (Declaration) AduUs3o i lWuaUsi
< v [~ o <
wudeyauavdnuauia

CS112 V.!} 3

CS112

g1

[ a [ a = =
WJuriinvayavilanilevaintud
1 v =% g = o 1 d' I
" fndayavilnivungns Auenagly
NUIYAIIUAT
u ﬁﬂ'afml,'%ﬂun'ﬁv‘hmuqa
174 ¢ 6 1 v [} v
B 015 199UNe8insAaUTINIULDU

m ¢ ¢ < 1 1 = =
waglnasidugasuadnanislunisieulysunsy
AIEN1EY

w) :

CS112

AMNANADINUIBAIINTDN

dioya/siiussq(Content)
Tumiagainsa




. Why pointers?
Why pointers? yP »
int main (void) =0
+ Passing large structures (or a large array) - { int a, b: a| 10
to a function would be inefficient : :!Z
» We may want to call a function which | .z ig o
updates a local variable ] ’
+ Consider the scanf() function: = ) Swap(a, b); Swap()
int madin (woid)
! e void Swap(...)
sn::nf:ﬁr:;:, &inpuat) ; { '?
printf{"You entered %247, ingput); }
1
CS112 V.!J 5 Cs112 V.\Z}

' [ 7 : .. .
What s a pointer Visualising a pointer

A pointer 1s a vanable that stores an address in memory

value stored . . ) value sfored
varnable idendifier / vanable ideniifisr /
\a 10 p | tx12FFE0 ]
a 10 p | tx12FFeD
Ox12FFE] (c1300F0
. . i 1 2FFG0 it 1300F0
addmreszs in address in
memaory Memary

Cs112 V.!) 7 CS112 W}




AuUINoLLLADS

Y KX o

m 2 ada = Yy = o A & v
ANASTNAZLVININILUS ﬂﬂlﬁ']"\]gi]'Nﬂ\iﬂ"lLL‘ViN\WILﬂ‘U?JE]%ﬁ

a v a

® yasunad Wuvsindauasiinnilevasniuwd
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B LANA19INYRATIUANUFIUDY 9
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[-Y) -3 6
A5USLNARILUSNDYULH DS

T¥n1satiun1sviintennia (Unary Operator) *

P v '
?lﬂL%EJﬂL‘f]Nﬂ"IEﬂﬂQﬂi]ﬂ’J’l Indirection

%38 Dereferencing Operator
-~ 311;@115’17&"@

Type IuavaIALUT

Type * Variable-name,

¥
=1

=+ JuaTeanuneNnansdn aanusnanundsasasnunediiuy
AnUsvianaelines
Variable-name ¥aduUsimiunndsnosuinas
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int *p;

int a = 10;

P = &a:

Declaring a pointer

p :-:Tx
l

a 10

w) "




= gruusnestined Wudatludesauuseiindug

Useaeshuls prt Mliudw lsnasnians
Afluwuisefio char

" A15UsENAYEAUR9RIY
| " WY char *prt;
® int *ip, *temp;
' ®  double *dp; Useaedaulls ip uas dihuls temp
i irwnsnions Al g iralio int

tssaedauls dp
lﬁuﬁ’ﬁuﬂmsnimfﬁﬁ'lﬂﬁqﬁngauuu double
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o 1 Yo 4 4 <) o
= pasivuadliiududsnesilines  Wunisivun Laaasd
vassuUsniviindayasanadosiuriindoyavasiulsnasy
s ged
- = g gasfiunnsviinenna (Unary Operator) & tJufn
ALluNITNS19DaALATE
v o a [ = do v v 4 1o oAl
= faguiunis & uasewmunenldidiadasnislianadumiei
8t} (address) vawauUsiiiulunilsainudieanunldy
¥ o a <, = g v Ay Yo 1 a
" fagniunis * uesewmunenldidiadesnisliiiaiaglu
AuvsnfwUswaglinasuuYaLaaNNILENY
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Pointer dereferencing

int *p;
int result:
int a = 10;

P = ka;

*p = 23;

result = *p;

"L ]
a a0
result 23
14

Cs112

int x=10, *y;
y = &x

int count , val ,* ptr;
count =100;
ptr = &count;

val = *ptr;

w) "




1 int a = 1;
Warning e Example
int ¢ = 3r
~ The most common pointer bug: int *p;
int *s; a 1
p = &b;
int +p:; -
ol x s =B b| 2
*p o= 23; xﬁ a=%p + %gz;
p = &ec: c 3
never dereference *s = 4p;
a bad pointer!
23 4p = 2;
cs112 17
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Null pointers

A null pointer 1s a pointer which doesn't point anywhere

int *p;

P = HULL;

Don’t try to dereference a null pointer

CS112
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char c = 'A, *pc = &c;
int x=100, *pi=&x;

printf("c=%c,\t&c=%X, size of memory is %d byte\n", c, &c, sizeof(c));

printf("*pc=%c,\tpc=%X, &pc=%X, size of memory is %d byte\n", *pc, pc,
&pc, sizeof(pc));

printf("++c = %c, ++pc=%X\n", ++c, ++pc);
printf("x=%d,\t&x=%X, size of memory is %d byte\n", x, &x, sizeof(x));

printf("*pi=%d,\tpi=%X, &pi=%X, size of memory is %d byte\n", *pi, pi,
&pi, sizeof(pi));

printf("++x = %d, ++pi=%X\n", ++x, ++pi);
printf(“pi = %X, *pi++ = %d, pi = %X\n”, pi, *pi++, pi);

w) %
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Wwavduaudn lagldiuuswasiines

Hint : char x, y, z, *px, *py, *pz;

Tnelinsaauaneil
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' msﬁedwﬁagauuu Call by value

= pnseaifiiusiesgn copy Ihdudmsenneiinedly
RerfiuigniFun

U maﬂéwuﬂaeﬁwaemsqi‘umﬂuﬂaﬁuﬁgm’ém seldian
sssnssandinuudlufourseiefusunludonaiudua

Call by reference
= aneendinundRciiviiadsymduwsulined(pointer)
st elumiiaminus

w) Cs11222

void swap(int, int);

% void main() {
int x=5, y=10;

printf (“Before: x=%d y=%d\n", x, y);
swap (x, y)
printf("x= %3d y = %d\n", x, y);

}

void swap(int x, int y) {
int temp;
temp = x; x =y, y = temp;

} w} 204112 .

Call by reference

. —ﬁqﬂmqﬁwuﬁzﬁ«ﬁnimﬂumaﬁmf (pointer) seduntie
Tustiawmnusa

s stuvunsimuaileiiy

- stmdnsiumsaiteieffiuainsienliuuy Call by
value usesinotiui vinvsewnsiiined uas ardioandl

srtisntiuwsytlined
= Muﬁnmi’i 'munso’iﬁiimﬂﬂéuuuﬂamiaga 4N
1®1

* @netne ity nsimnitweiiy scanf()

w) cstiz
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void swap(int *, int *);

% void main() {
int x=5, y=10;

printf (“Before: x=%d y=%d\n", x, y);
swap (&x, &y);
printf("x= %3d y = %d\n", x, y);

}

void swap (int *x, int *y) {
int temp;
temp = *x; *x =

W)

= *y; *y = temp;

204112

._I-...int main () {

ADYNY (o) YSulsTuitardan

'shift (char *pa, char *pb, char *pc) {
char temp;

temp = *pa;

*pa = *pb;

*pb = *pc;

*pc = temp;

--.void main () {

- char a='x’, b="y’, c=2’;

printf(“before doing the left-shift operation...”);
printf(“a=%c\tb=%c\tc=%c\n”, a, b, ¢); /*x y z are printed*/
shift (&a, &b, &c); /*call shift with address of a, b and c*/
printf(“after that..”’);

printf(“a=%c\tb=%c\tc=%c\n”, a, b,c); /*y z x are printed*/

w} Cs112
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3 A7 1AYLY NBYULMDS

char a=‘x’, b="y’, c=‘Z’, *pa=&a, *pb=&b, *pc=&c, temp;
printf(“before doing the left-shift operation...”);
printf(“a=%c\tb=%c\tc=%c\n”, a, b, ¢); /*x y z are printed”/

temp = *pa;

* a i gy b; a [ a ¥ .

*gb il *zc; wWagwdunisisenly shift3(&a, &b, &)
*pc = temp;

printf(“after that..”);
printf(“a=%c\tb=%c\tc=%c\n”, a, b,c); /*y z x are printed®/

w) cs11226
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Il Function to order 3 character variables
void order (char *cp1, char *cp2, char *cp32 {
if (*cp1 > *cp2) [*First get the larger of cp1 and cp2 into cp2*/
swap(cp1, cp2);
if (*cp2 > *cp3)
swap(cp2, cp3);
if (*cp1 > *cp2)
swap(cp1, cp2);

I*Next get the largest of the three into cp3*/

I*Now get the second largest into cp2*/

int main () {
char c1, c2, c3;
printf(“Sort 3 characters using pointers.\n”);

printf(“Enter any 3 characters, or incompleted input to quit.\n”);
while (scanf(“%c%c%c”, &c1, &c2, &c3) == 3) {
putchar(“>’);

order(&c1, &c2, &c3);
printf(“In ascending order : %c %c %c\n”, c1, c2, c3);

return 0;

} w) cs11228
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indu unpack() sin1saendeyaudazluden dudsavsruauiuvun 4
lud uitiouileddudl delsiauysal safuliauysel

.: « /* Unpack the packed int p into 4 characters. */

'+ void unpack (int p, char ......... , char ......... , char ........ , char .......... ) {

unsigned mask = 255; /* start at low byte */

main () {
int N; char a, b, c, d;
unpack(N, &a, &b, &c, &d);

}CS112 V.!) 29

CS112

Pointer to pointer

<type> ** var [= address of pointer] ;
int a, *pa = &a, **ppa = &pa;

*pa = 8; /* equivalent to a = 8 */
**ppa = *pa + 10;

printf(“**ppa = %u\n”, **ppa);
printf(“ *ppa = %u\n”, *ppa);

printf(“ ppa = %u\n”, ppa);

printf(“ pa = %u\n”, pa);

printf(“*pa = %u\n”, *pa);
w) 30




