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finclude <iostream:
using namespace std;
int main()

{
float x,v:

int *p;
Xx=3.1415;
P = &X;

¥y = *p:

cout <« "The addre=z= of x i= " << p<<endl;
cout<< "\nThe wvalue of x iz " << y <<endl;

return 0r // indicate=s succes=sful termination
V /S end main®/

l1>e:hactt\code\pointers\pointers\5th.cppl(7) : warning C4305: '=" : truncation from '"doukle' to "float’
lre:\actt\code\pointers\pointershSth_cpp(8) : error C2440: '=' : cannot convert from 'float * w64 ' to "int *'

1> Types pointed to are unrelated; conversion reguires reinterpret cast, C-style cast or function-style cas
1>e:hactt\code\pointers\pointers\5th.cpp(3) : warning C4244: '=" : conversion from '"int' to "flocat', possikle loss
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ol 1) «pold (€4 3089 @3> a5 Cuwl (5)p)lnl *
DS (D

o313 )1 €03 ) @ @31g3,0 S0yl god o3l (salawg @ ©
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vold £ (int¥® pi )
{

vold * pv = pli ; ok: implicit conversion of int* to void*

[ |
bl A - error: can’'t dereference wvold®
[ |

oV ++; error: can’t increment void*
int *pil2 =([(int *) (DV); explicit conversion back to int*
double * pdl = pv ; Error

double *pdZ =pi, EeIIrOr

double *pd3 =(double *) (pv)runsafe

vold main() {
int x=10;
Flax):

¥
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// dncreaser
$include <iostream>
using namespace std;

vold increase (vold® data, int p=size)
{

if [ psize == gzizeof(char) )
{ char* pchar; pchar=(char*)data; ++(*pchar);
elze 1f (psize == szizeof(int) )

{ int* pint; pint=(int¥*)data; ++(*pint):

int main ()

{
char a = "®x';
int b = 1le02;
increase (&a,sizecf(a)):
increase (&b,s3izecfib)):
cout << a << ", " << b << endl;
return 0;

s Panbp e
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sl anbls y5o)lin) 3y (I8¢ ©
e INt* p; // pisapointer to a int
Ol g1 S p °
I @ L) Cuw) ossh slasl p cls gl ys @
35,05 0)Un) (231 831y Jolo3Al)
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28305(,4 «IlpSw s5e)lib1> 5)So)ibl oyis @ *
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#include <iostream=
using namespace std;

lint main(void){

int* p ;

*Pp = 3;

cout=< "The address of p 1s:"<< p <<"and the value is:"<<*p =<endl;

int

[

unction
warning:

28.cpp: In
28.cpp:6:

main() :
15 used uninitialized in this function

-

The address of p is:0xbf95ca38and the value is:3

g%,_n(uéoé>/4)(u_zbﬂ>étc:JLuA:J(uuﬁkuﬁ,U@}«:,ozdé_x’(:’}J, &>
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finclude <iostream>
using namespace std;

int main(void)

int* p ; J// a pointer

int x=0;

p=&x; // now p points to X

*p = 3;// assign new value to the address which p points to

cout<< "The addres=z of p i2:" << p <<" and the wvalue is:" << *p <<endl:;
Y/ /end main

The address of p 1s:BB12FF1C and the value 1

5:3

[
o

L
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double*® p0 =0; // the null pointer

if (p0!=0) // consider p0 valid

if (p0) // consider p0 valid; equivalent to p0!=0
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int main() {

int n 44-

int® const cp

&ML ;7

iz:"<<*cp <<endl;

and the wvalue iz:"<<*cp «<<endl:;

s s alls Taw Sl Tk aks @

and the wvalue iz:"<<*cp «<<endl:;

cout<< "The addres=szs is:"<< cp <"
++(*cp) ;
cout<< "The walue (*cp)
++Cp:
cout<< "The addres=szs is:"<< cp <"
¥ 1¥—————— Build started: Project: Pointers,
— \ | 1sCompiling. ..
1*9th.cpp
1*e:yactth code\pointershpointers\ 9th.cpp(l4) - err

Configuration:

Debug Win3Zz2

error C389%2: 'cp' : you cannot as3ign to a variable that is const

int main{() {

int n 44;
int* const cp

&L ;7

cout<< "The addresz i=z:"<< cp <<"
++({*cp) -
cout<< "The wvalue ([(*p)

iz:"<*cp <<endl;

o
" a const pointer to an int
and the wvalue i=s:"<<{*cp <<endl;

oo The address of p
e ganlp

The value of =cp

12FF28Band the value i=sid44




int main() {
const int k = 108;
a poilnceéer o a const 1ntc
const int * ptc = &k; -
cout<< "The addresz 1iz:"<< ptc <<"and the wvalue iz:"<<*ptc <<endl;
++("ptc); illegal: int *ptc is const
cout<< "The The new addresszs iz:"<J{ptc <Temor;

int main() {
const int k = 108;
const int * ptc = &k;

cout<< "The addre=s=z 12:"<< ptc <<"and the walue is:"<<{*ptc <<endl;
++pte;
cout<< "The The new addressz is:"<<ptc <<endl:;

The address of p is:HH12FF2Band the wvalue is:l

The The new address is:-HH12FF2C

1P
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int f(int n)

{
p
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iInt function(int);// declares a function
iInt (pfunction)(int);// declares pointer to function
pfunction = &function;// assigns address of function
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vold error (char® = )

int main()

vold (*fl) (char* ) = &error ; // ok
vold (*f2 ) (char* ] = grror ; // al
fl ("fl function without dereferenc
(*f1) ("f1l function with dereference
f2("f2 function without dereference
(*f2) ("£2 function with dereference

H

function
function
function
function

CSMQ.QJ"UDU}% sl

{ cout << =5 <<endl:

}
=0 0ok; =Same meaning as &8rror
e."): ok
- al=o ok
“:'.:
- al=o ok

without dereference. §
with dereference.
without dereference. |

with dereference




/¢ pointer to functions

finclude <iostresm:

uzing namespace std;

int addition (int a, int hi{
return (a+h);

¥

int subtraction [(int &, int kb){
return (a-hbi:

¥

int operation (int =, int v, int (*functocall) (int,int)){
int o:

g = [(*functocall) (=,v):
return (g):

} The output result is:8

int main ()1

int m, n:

[*minus) ([int,int) = &subtraction;

m operation (7, 5, &addition) :

1 operation (20, wm, minus) ;
cout << "The output result i=z:" << n <<endl:
return 0O;




Jio =

Gy a5 sl p4 ¢ P3 @6 g Jolis a5 symagiy slasby —
A0 aZibls INt guis j1 (50)8 G § (539)9
A313)56,0 )0 0330wy W olg3 ay ly (s39)9 P3
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ginclude <iostresam:
using namespace std:
int mixedfunction(int
p3lint) ;
pd(int) ;
int maini(){
Cout <<
Cout <<
¥
int mixedfunction(int

(%) (int], int);
int

int

[ *mixedfunction) (p3,3)
[ *mixedfunction) (pd,3)

<< endl:;
<< endl:

[FpL) (int k),
+ £i1)

f return= the sum £(0)
int 5 = 0;

+ iz +

for (int 1 = 1; 1
s += (*pL)i1):

return s:

¥

int pdiint k){
return k*k*k*k:

¥

int p3iint k){
return k*¥k*k;

<= n; 1i++]

FA1 + 8 + 27
FF1 + 16 + 51

int nji

+ fin-1):




woid funetiond| int = )

cout << "You entered " << a << " so0 functionld was calledinhn'™:
v A4 end function functionO

H#include <iostream:
using namespace std;
wvoid functiond| int ) :
wold functionl( int 1 ;
woid functionz2 [ int )
int maini) {

wvoid [(*E£[ 3 ]) (int) =

int choice:

cin *» choice:

while | [ choice >= 0

cin *» choice:
v /4 end while

v /S end main

// function prototypes —-

cout << "Enter a number bhetween 0 and 2, 3 to end: ;

[*£[ choice 1) choice ):
cout << "Enter a number bhetween 0 and 2, 3 to end: ;

cout << "Program execution completed.™ << endl:
return 0; // indicates suc

wold funetionli( int b o) {

cout << "You entered " << b €< " 3o functionl was calledinhn'™:
Y /4 end function funcciond

wold functionz2 i int o 14

cout << "You entered M << o €< " 30 function: was calledinhn'™:
v /4 end funetion functionz

{ &functiond, sfunctionl, sfunctiond }:

"

| && [ choice < 3 ) ) {

"

‘Fnter a number between B and 2. 3 to end: 2

You entered 2 so function2 was called

csuRPanlp csSlw

Enter a number hetween B and 2. 3 to end:
Program execution completed.
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ol ole) )s Sy by ahdla powads sl C oL )s °
30,0 d3latw| malloc @G )

L AS ) sladbals Cwl E)Y gpb Q3 ) 200 ) oy —

@0 ) oslaiwl O sslosls poNoA3 malloc j) sslaTw

A013)5)0 el @ free

50)s e8in > 3qi¢,0 s @0 Q) ) a5 (Rlopeis —
a5 )y slabsls ¢Jg 330 23313)3)0 elwaw a @0 j)
sHT (g3) )3 eudse gonaads malloc j aslatwl b
RN

L osty asly powodl sabsls free @l (saluwg @ —
onlaise 311 1y malloc

ly memory leak i absls ¢ g sl)] absls )5) —
RSNV Y (\V. Ja it
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void * malloc ( size t size );

0o0A3 abdls ) (3eky Sl @ (5)Te)lb) Cbdes Ci)gw )y °
0o

)08 €63 gulwly s a5 sl void * guis j) 00)d €03 ©
)% O30 Casting ybs

S0, a3l g0)li5 compile sloa gl Pé )y °

A313) 500 Iy NULL plas G yio jlabs C1u08G8 @dC )00 )y ©
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(C) Ly adla auals

int main() {
int n,i,max;
int *a;
cout<< "Enter the =size of arrav:":;
cin >> n;
a= (int*)malloc( n*sizeof(int)):;//as=sign dynamic array
for{i=0;i<n;i++)
cin >> af[i]:
max=a[0]:
for(i=l;i<m;it++)
if (max<ali])

Enter the size of arrav:if

max=al[i]: 4

free(a):;//free the allocated aIfy
cout << "max=" <<max <<endl;
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OLs) 3) gy abdls ponaA3 (slp C++ Ob) ) °
30,0 dslatwl New @G jl (1yo)

0onoal a5 ) slabsls Gl el @0 Gy )l 20)8 ) o)
33313)5)0 eluaw @ salasls

) 20)8 elGis )y g0 )@l @0 Gy )y a5 (lopels
L a5 )y slabsla g Sgbe0 83315)5)0 Elwaw @ @G
)3 30 (8 A38)5 MBS )y by sabals Jopaas jl aslatw)
Soube,ad 311 (g3

shHT 1y osid asls Uowna3 (sabhsls delete @0 saduwg @

onlaico
G 1y memory leak b abala (1o sgis 311 absls y5) %lgg
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Lg) sahdls O3315)S)0 § UoaoAS (sl CH+ oLy )s °
as(asw) delete g new (slayslac i1 el @
onlsiis
)3 o)livl= New < go3>
delete )3 sylin)
Int *pn=new Int;
delete pn;

)5 8)libl= new < o3> [l Job]
delete[ ] )5 o)lin)

Int * p=new int[20];

delete[ | p;
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memaory manager

“I need a block of memory of size n”

A

| "Here is a pointer to the block

user code

csuRPanlp csSlw
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heap

memaory manager

“I no longer need this memory”

A

user code

csuRPanlp csSlw

h




~

c5}UDJJ)'J —

http://vorlon.case.edu

memaory manager

A

“I no longer need this memory”

user code

csuRPanlp csSlw




Stack

Stack

int *ptr;
ptr = new Int;

csuRPanlp csSlw

ptr

Heap

Heap

*ptr




INt **handle;

Ly Bl yawall =—

handle = new Int*;
*handle = new Int;

Stack Heap
handle > | *handle
? **handle

csuRPanlp csSlw
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void leaky(){ @

new Int; //BUG! Orphans memory!
cout<<“l just a leaked an Int!”’<<endl;

}

Stack Heap

? [leaked integer]

csuRPanlp csSlw
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Stack Heap
int myArray([5]; myArray{O]
myArray[1]
myArray[2]
myArray[3]
myArray[4]
int* myArrayPtr = new int[5];
Stack Heap
myArrayPtr > myArrayPtr{O]
myArrayPtr{1]
myArrayPtr{2]
myArrayPtr{3]
myArrayPtr{4]

csuRPanlp csSlw




int main() 4
int n,i,max;
int *a;
cout<< "Enter the =2ize of array:"
cin >> n;
a= new int[n];//as=sign dynamic array
for(i=0;i<m;i++)
cin >>»> al[i]:
max=a[0]:
for{i=l;i<n;i++)
if (max<a[i])
max=al[i]:

delete [Ja;//free the allocated array

cout << "max=" <<max <<endl:

Enter the size of array:zll

<st¢QDQQCQU®
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Memory Leaks

void fn( ) { @

Int* ¢ = new Int[10]; /oA/ o) O”W//Jaéc
il o/l ype e

return;

}

S k= o) CHohad] Cspdoes

void fn( ){
InNt™ ¢ = new Int[10];

deletel[] c;
return;

}

s Panbp sl




int main()
{
int* p ; £
float* pf=new float(3.56):
p=new(int);

4 polnter

-

allocate=s =storage for

= =
-

*np = 3;// assign new value to the assigned
cout<< "The address (p) iz:"™ << p << and
cout<< "The addres=zs (pf) i=z:" << pf <"

and the

STorage

the walus isz:" <<«

walus is:"

*n <<endl;
R

*pf <<endl;

The address <p? is:HU1D1988
The address <pf>» is:A01D1958

Q#M¢4MH%QQQD

and the value is:

and the value is




int main() {

J/ Just BRllocate the pointers x and vy QJ
ingw X7
e "™ ay W =—
. int Y-
x = new int: // Bhllocate an int pointee, ]
® " S _ _ http://cslibrary.stanford.edu
// and set % to point to it
@ *x = 42; // Dereference x to store 42 in its pointes
® "y = d; // CRRASH -- vy does not have a pointee yet
o Yy - Xx; i ) ) }
// Pointer assignment 3ets v to point to X's pointee
® *y = 13;
} // Dereference vy to 3tore 13 in it3 (shared) pointee




Cilmo Safli) =
)5 § MO0 o3l LT (B @ YSo)lbl a5¢06i
0obLo3al sabhdla b sgb dda (1 asby HLS

Sob 311 (5)30)lH1 W asid asls

3989 o reference g sgags )5o)lb) ¢, Js OND )y —
3)1a3

Asl0 Glas ) 5)So)lnl oxin —

int main()

char *dp = HULL:;

char oc="a';
dp = &c;

Yy /* c falls out of =scope */

/* dp i=s now a dangling pointer */

) M@.@MUH ool
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Pointer

Pointer

Pointer | | Dangling

Pointer

Object

Object

Deleted
Object

4
<;\I_

The Dangling Pointer points
to a de-allocated memory
chunk that used to hold the

original object.
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3 P by sl sy Ly sabsls panaas ¢sly
Jac 910) @3)b @ ()50)lvl @ )Se)liv] gnis jl peis)
JSS1ENT

int **dArray = 0;
//firstly memory allocated for elements of rows.
dArray = new Int* [ROWS] ;
//then memory allocated for elements of each column.
forC int 1 =0 ; 1 < ROWS ; 1++ )
dArray[1] = new 1ntJCOLUMNS];

//free the allocated memory
forC iInt 1 =0 ; 1 < ROWS ; 1++ )
delete [ ] dArray|i] ;

delete [ ] dArray ;
s Panlp ¢Slo
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board[0][0]
board[0][1]
board[0][2]
board[1][0]
board[1][1]
board[1][2]
board[2][0]
board[2][1]
board[2][2]

N

> board[O]

~

CsaRY csa)))  =—




csam9 cs))) cslp Udd yaad =—

board[0]

board[1]

board[0][0]

board[0][1]

board[1][0]

board[1][1]
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vold main() C;!&

float =*float wvalues:

float wal:

int n,m;
allocate memory
cout =< " please enter the value for m row and n col:"<<endl;
cin>>m;
cin>>mn;
float walues = new float®*[m]:
for(int i=0;i<m;i++) {

float walues|
for(int j=0;i<n;j++)

cout<<"\n enter element of"<<i<<" th row 2R T ETE R DE
cin>>wval;

Float wvalue=s[i]l[j] = wal: enter element

¥ enter element

¥
cont<<"The Matrix isz"<<endl:;
for(int i=0; i<m; i++){
for(int j=0; Jj<n; Jj++)

enter element
enter element
enter element

enter element

enter element

Ccout=< i*(*iflnat_valae5+ij+jj]{{“Ht“;

enter element

H enter element
count<<endl ;
¥ enter element
_ _ _ .o . . ~ enter element
Ffor(int i=0;i<m;i++)//free the allocated memo

- . enter element
delete float wvalues[i]: The Matrix is

SUAE ' . — 11 2
Csﬂ@ﬂggéﬁéQgp&fluat values:; 3 2
b’
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