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int f(int n)
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I nt function(int);// declares a function
Int (*pfunction)(int);// declares pointer to function
pfunction = & unction;// 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
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{ 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 ()4
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;
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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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void * malloc ( size t size );

0o0A3 abdls ) (3eky Sl @ (5)Te)lb) Cbdes Ci)gw )y °
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)08 €63 gulwly s a5 sl void * guis j) 00)d €03 ©
)% O30 Casting ybs

S0, a3l g0)li5 compile sloa gl Pé )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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Loy sabdla 9s31)5)0 § gopadd sl C++ pbj )

oslatw| delete ¢ new loySlac ) edwaw @
onlsiis

y30)ld1= New < go3>

delete y3s)lin)

Int *pn=new int;

delete pn;

)5 a)libl= new < ggi> [l Job]
delete[ ] y3o)ln)

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

¢
http://vorlon.case.edu




http://vorlon.case.edu

~

c5}UDJJ)'J

heap

memaory manager

“I no longer need this memory”

A

user code
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memaory manager

A

“I no longer need this memory”

user code
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lnt 1 =7;

Nt *ptr;
ptr = new I nt;
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Stack Heap
i
Stack Heap
ptr » ? *ptr
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| nt **handl e;

handl e = new I nt *;

*handl e = new I nt:
Stack Heap
handle > |
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voi d | eaky(){ @

new I nt; [/ BUE O phans nenory!
cout<<“l just a | eaked an int!”<<endl;

Stack Heap

? [leaked integer]
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int myArray([5];

int* myArrayPtr

(-.an))) by akdla  yauad
Stack Heap
myArray{O]
myArray{1]
myArray{2]
myArray[3]
myArray[4]
= new int[5];
Stack Heap
myArrayPtr > myArrayPtr{0]
myArrayPtr{1]
myArrayPtr{2]
myArrayPtr{3]
myArrayPtr{4]
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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
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void fn( ) { @

int* ¢ = new int[10]; C /o/(/ a2 O”W//Jﬂ&
il o/l ype oo

return;

S ok o) CHohad] Csplots

void fn( ){
Int* ¢ = new I nt[10];

deletel[] c;
return;

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

char *dp = NULL;

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

Yy /* c falls out of =scope */

/* dp i=s now a dangling pointer */
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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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int **dArray = O;
[/firstly menory allocated for el enents of rows.
dArray = new int* [ ROAS| ;
//then menory allocated for elenents of each col umm.
for( int i =0 ; 1 < ROANS; |++)
dArray[i] = new int[ COLUWS] ;

//free the all ocated nenory
for( int 1 =0 ; I < ROAS; I|I++ )
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]

~
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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’

- 3 4
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