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struct [structure tag]

{

member definition;

member definition;
} [one or more structure variables];

struct Books

{
char title[50];
char author[50];
char subject[100];
int book id;

lbook;
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#include <iostream>

struct Books

{
char title[50] , author[50];
int book_id;

b

Void main()

{
struct Books Book1; // Declare Book1 of type Book
// book 1 specification
strcpy( Book1.title, "Learn C++ Programming");
strcpy( Bookl.author, "Chand Miyan");
Book1l.book_id = 6495407;



Structures as Function Arguments: 41all JalaaS 4uS A

#include <iostream>
void printBook( struct Books book );
struct Books

b

Void main()

{
struct Books Book1;
strcpy( Bookl.title, "Learn C++ Programming");
strcpy( Bookl.author, "Chand Miyan");
Bookl.book_id = 6495407;

// Print Book1 info
printBook( Book1 );



void printBook( struct Books book )
{

cout << "Book title : " << book.title <<endl;
cout << "Book author : " << book.author <<endl;
cout << "Book id : " << book.book_id <<endl;

}

Book title : Learn C++ Programming
Book author : Chand Miyan
Book id : 6495407



Pointers to Structures: 4.S Al &sa

struct Books *sp;
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sp = &Book1;

sp->title;




#include <iostream>
void printBook( struct Books *k );

struct Books

{ ... };
Void main()
{

printBook( &Book1 );
}
// This function accept pointer to structure as parameter.
void printBook( struct Books *k )
{
cout << "Book title : " << k->title <<end]l;
cout << "Book author : " << k->author <<endl;
cout << "Book id : " << k->book_id <<end];

}




( typedef ) 7lhas The typedef Keyword

typedef struct

{
char title[50];
char author[50];
int book_id;

1Books;

.BOOK £ ¢ (3o &l e Ciy il B pdilie BOOK AalS!) aladicd ¢Say

Books Book1, Book2;




Example: (struct contains function) &2 Jle 4, giac 408 3

struct c

{

int x,y;
int sum()

int z=x+y;
return z;

}
¥cl;

Void main ()

{

c1.x=10;
c1.y=20;
cout<<cl.sum();

}



Array of Structures: Example

Hdefine MAX 100

struct addr {
char name[30];
char street[40];
char city[20];
char state[3];
unsigned long int zip;
raddr_list[MAX];

Main ()

{

Cin>>addr_list[0].name;
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Simple Variables

Consider the declaration in C
inti=3;

This declaration tells the C compiler to:
— Reserve space in memory to hold the integer value.
— Associate the name i with this memory location.
— Store the value 3 at this location.




E] Simple Variables

Consider the declaration in C

inti=3;

\

Name of a simple
variable, which will
store a value

65524
65525
65526
65527
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Operator ‘&’

main( )

{
inti=3;
Cout<<&i<<”

Output?

“<<i<<endl;

Simple Variables

65524
65525
65526
65527
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Operator “*

main( )

{
inti=3;

cout<<&i<<”

Output?

Simple Variables

r

Il<<i<<ll

“<<*(8i);

65524
65525
65526
65527

D)
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Consider the declaration in C

Pointer Variables

int *i=3;
\ 65524
65525 65527
Name of another 65526
variable, but this time 65527 C3)

it's a pointer variable

This variable will store

address rather than value
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type *var-name;

int *ip; // pointer to an integer
double *dp; // pointer to a double
float *fp; // pointer to a float
char *ch // pointer to character



H#include <iostream>
void main ()

{

int var = 20; // actual variable declaration.
int *ip; // pointer variable

ip=&var; // store address of var in pointer variable
cout << "Value of var variable: " << var << end|;

// print the address stored in ip pointer variable
cout << "Address stored in ip variable: "<< ip << end]l;

// access the value at the address available in pointer
cout << "Value of *ip variable: "<< *ip << end|;



Value of var variable: 20

Address stored in ip variable: Oxbfc601ac
Value of *ip variable: 20

C++ Null Pointers C++ supports null pointer, which is a constant
with a value of zero defined in several standard

libraries.

C++ pointer arithmetic There are four arithmetic operators that can be

used on pointers: ++, --, +, -

C++ pointers vs arrays There is a close relationship between pointers
and arrays. Let us check how?
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C++ array of pointers You can define arrays to hold a number of
pointers.

C++ pointer to pointer C++ allows you to have pointer on a pointer
and so on.

Passing pointers to functions Passing an argument by reference or by

address both enable the passed argument to
be changed in the calling function by the called
function.

Return pointer from functions C++ allows a function to return a pointer to

local variable, static variable and dynamically
allocated memory as well.
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C++ Null Pointer
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#include <iostream>
int main ()

{
int *ptr = NULL;
cout << "The value of ptris " << ptr;
return 0;

}

The value of ptris 0



if(ptr) // succeeds if p is not null igall dad aad
if(!ptr) // succeeds if p is null

Pointer Comparisons

const int MAX = 3;
Void main ()

{
int var[MAX] = {10, 100, 200};

int *ptr=var;

inti=0;
while ( ptr <= &var[MAX - 1])
{

cout << "Address of var[" << i << "] = "<< ptr << end|;
cout << "Value of var[" <<i<< "] =" << *ptr << end|;
ptr++;  i++;
}
}



Address of var[0] = Oxbfce42d0
Value of var[0] = 10
Address of var[1] = Oxbfce42d4

Value of var[1] = 100
Address of var[2] = Oxbfce42d8
Value of var[2] = 200




An Example

Consider the following C code fragment

main( )
{
inti=3:
int*j;
j=&i;
Cout<<"Address of | = “<<&i<<endl;
Cout<<"Address of | = “<<j<<end|;

Cout<<“Address of j = “<<&j<<endl;
Cout<<“value of j = “<<j<<end|;
Cout<<“value of | = “<<i<<end]l;
Cout<<“value of i = “<<*(&i)<<endl;
Cout<<“value of i = “<<*j<<endl;

65524
65525
65526
65527
65528

65525




E] Parameter Passing

In function calls, parameters are passed by
* Value (of the arguments)
* Reference (addresses of the arguments)
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Parameter Passing

* Pass by value

main( )

{

inta=10, b=20;

e swapv|( int x, int y)

printf ( "\na=%db=%d",a,b); {
] intt;
=K.:
X=Y,
='tl:
Qutput?

printf ( "\nx = %d y = %d", x, y ] ;
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* Pass by Reference

main( )

{
inta=10,b =20

swapr| &a, &b ) ;

Output?

orintf ( "\na=%db=%d",a,b);

Parameter Passing

swapr(int  *x, int *y)

{

intt:

t
*
*

— *}ﬂ

""-::"":II




inti=3, *x:
float j = 1.5, *vy;
char k="'c', *z:

Cout<<“value of i= “<<i<<endl|;
Cout<<“value of j = “<<j<<end|;
Cout<<“value of k = “<<k<<endl;

X = &i:
V= &) ;
z = &k :

Cout<<“Address in x = “<<x<<endl;
Cout<<“Address iny = “<<y<<endl;
Cout<<“Address in z = “<<z<<endl;
X++
Y+
Z++
Cout<<“Address in x = “<<x<<endl;

Cout<<“Address iny = “<<y<<endl;
Cout<<“Address in z = “<<z<<end|;

Pointer Arithmetic

Qutput?




Incrementing a Pointer:

#include <iostream>

const int MAX = 3;

int main ()

{
int var[MAX] = {10, 100, 200};
int *ptr;

ptr = var,

for (inti=0; i < MAX; i++)

{
cout << "Address of var[" << i << "] = "<< ptr << end|;
cout << "Value of var[" << i << "] = "<< *ptr << end|;
ptr++,;

}

return O;

}



Address of var
Value of var[0
Address of var
Value of var[1]
Address of var
Value of var[2]

0] = 0xbfa088b0
=10

1] = Oxbfa088b4
=100

2] = Oxbfa088b8

=200



Decrementing a Pointer:

Void main ()

{
int var[3] = {10, 100, 200};

int *ptr;

// let us have address of the last element in pointer.
ptr = &var|[2];
for (inti=3;i>0;i--)
{
cout << "Address of var[" << i<< "] ="<< ptr << end];
cout << "Value of var[" << i << "] ="<< *ptr << end|;

// point to the previous location
ptr--;
}
}



Address of var[3] = Oxbfdb70f8
Value of var[3] = 200

Address of var[2] = Oxbfdb70f4
Value of var[2] = 100

Address of var[1] = Oxbfdb70f0
Value of var[1] = 10



int main ()

{
int var[3] = {10, 100, 200};
int *ptr;

// let us have array address in pointer.
ptr = var,
for (inti=0;i<3;i++)
{
cout << ptr << end|;
cout<< *ptr << end|;

// point to the next location
ptr++,;

}

return O;




