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Topics (continued)
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Getting the Address of a Variable

• Each variable in program is stored at a
unique address.

• Use address operator & to get address of a
variable:
int num = -23;

cout << &num; // prints address
// in hexadecimal

char v, *pv
v = 'A' ; 
pv = &v ; A 0x00123

v pv

0x00123 4
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Dereferencing Operator (*)

• C++ uses * as the binary multiplication
operator and as a unary operator

• When used as a unary operator, *

– Called dereferencing operator or indirection
operator

– Refers to object to which its operand (that is, a
pointer) points

5

Pointer Variables
• Pointer variable (pointer): variable that

holds an address
• Can perform some tasks more easily with

an address than by accessing memory via a
symbolic name:
– Accessing unnamed memory locations
– Array manipulation
– etc.
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Pointer Variables

• Definition:
int *intptr;

• Read as:
“intptr can hold the address of an int”

• Spacing in definition does not matter:
int * intptr;
int* intptr;
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Pointer Variables
• Assignment:
int num = 25;
int *intptr;
intptr = &num;

• Memory layout:

Can access num using intptr and indirection
operator *:
cout << intptr; // prints 0x4a00
cout << *intptr; // prints 25

num intptr

25 0x4a00
address of num: 0x4a00
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Example:  what is the output of the following program.
# include <iostream>
using namespace std;
int main()
{ int firstvalue, secondvalue;

int *mypointer;
mypointer = &firstvalue;
*mypointer=10;
mypointer=&secondvalue;

*mypointer=20;
cout << “first value is “ << firstvalue << endl;
cout << “second value is “ << secondvalue << endl;
return 0;

}
Run
first value is 10
second value is 20
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Example:  what is the output of the following program.
# include <iostream>
using namespace std;
int main()
{ int firstvalue=5, secondvalue=15;
int *p1, *p2;
p1 = &firstvalue;        // p1=address of firstvalue
p2 = &secondvalue;  // p2=address of secondvalue
*p1=10;                     // value pointed by p1=10
*p2=*p1;                  // value pointed by p2= value pointed by p1
p1=p2;                      // value of pointer is copied
*p1=20;                      // value pointed by p1=20
cout << “first value is “ << firstvalue << endl;
cout << “second value is “ << secondvalue << endl;
return 0;

}
Run
first value is 10
second value is 20
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H.W: What is the output for the following program?

#include <iostream>
using namespace std;
int main()
{

int *p;
int x = 37;
cout << "Line 1: x = " << x << endl; //Line 1
p = &x; //Line 2
cout << "Line 3: *p = " << *p << ", x = " << x << endl; //Line 3
*p = 58; //Line 4
cout << "Line 5: *p = " << *p << ", x = " << x << endl; //Line 5
cout << "Line 6: Address of p = " << &p << endl; //Line 6
cout << "Line 7: Value of p = " << p << endl; //Line 7

cout << "Line 8: Value of the memory location “ << "pointed to by, *p = " << *p << endl;
cout << "Line 9: Address of x = " << &x << endl; //Line 9
cout << "Line 10: Value of x = " << x << endl; //Line 10
return 0;

}
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The Relationship Between Arrays and Pointers

• Array name is starting address of array
int vals[] = {4, 7, 11};

cout << vals; // displays 0x4a00

cout << vals[0]; // displays 4

4 7 11

starting address of vals: 0x4a00
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The Relationship Between Arrays and Pointers

• Array name can be used as a pointer constant
int vals[] = {4, 7, 11};

cout << *vals; // displays 4

• Pointer can be used as an array name
int *valptr = vals;

cout << valptr[1]; // displays 7
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Pointers in Expressions

Given:
int vals[]={4,7,11};
int *valptr = vals;

What is valptr + 1?  
It means (address in valptr) + (1 * size of an int)

cout << *(valptr+1); // displays 7
cout << *(valptr+2); // displays 11

Must use ( ) in expression
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Array Access

Array elements can be accessed in many ways
Array access 

method
Example

array name and [ ] vals[2] = 17;

pointer to array and [ ] valptr[2] = 17;

array name and 
subscript arithmetic

*(vals+2) = 17;

pointer to array and 
subscript arithmetic

*(valptr+2) = 17;

17

Array Access

• Array notation

vals[i]

is equivalent to the pointer notation

*(vals + i)

No bounds checking performed on array
access

18
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Pointer Arithmetic

• Some arithmetic operators can be used with
pointers:
- Increment and decrement operators ++, --
- Integers can be added to or subtracted from

pointers using the operators +, -, +=, and -=
- One pointer can be subtracted from another

by using the subtraction operator -
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Pointer Arithmetic

• Assume the variable definitions
int vals[]={4,7,11};
int *valptr = vals;

• Examples of use of ++ and --
valptr++; // points at 7
valptr--; // now points at 4
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Pointer Arithmetic

• Assume the variable definitions:
int vals[]={4,7,11}; 
int *valptr = vals;

• Example of use of + to add an int to a
pointer:
cout << *(valptr + 2)

This statement will print 11      

21

Pointer Arithmetic

• Assume the variable definitions:
int vals[]={4,7,11}; 
int *valptr = vals;

• Example of use of +=:
valptr = vals; // points at 4
valptr += 2;   // points at 11
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Pointer Arithmetic
•Subtracting pointers

Returns number of elements between two addresses
vPtr2 = v[2];
vPtr = v[0];
vPtr2 - vPtr == 2

• Assume the variable definitions
int vals[] = {4,7,11}; 
int *valptr = vals;

•Example of pointer subtraction
valptr += 2; 
cout << valptr - val; 

This statement prints 2: the number of ints between 
valptr and val

23

Example:  what is the output of the following program.

# include <iostream>
using namespace std;
int main()
{ int numbers[5];

int *p;
p=numbers;    *p=10;
p++;   *p=20;
p= &numbers[2]; *p=30;
p=numbers + 3; *p=40;
p=numbers;  *(p+4)=50;
for (int n=0; n<5 ; n++)

cout << numbers[n] << “,   “;
cout << endl; 

return 0; 
}
Run
10, 20,  30,  40,  50
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Initializing Pointer Variables

• C++ does not automatically initialize variables

• Pointer variables can be initialized using the
constant value 0, called the null pointer

• The following two statements are equivalent:

p = NULL; // predefined constant

p = 0;
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Dynamic Variables
• Dynamic variables: created during

execution

• C++ creates dynamic variables using
pointers

• Two operators, new and delete, to create
and destroy dynamic variables

• new and delete are reserved words
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Operator new
• The syntax for new:

new dataType;   //to allocate a single variable

new dataType[intExp]; //to allocate an array of
// variables

where intExp is any expression evaluating to a positive integer

• new allocates memory of the designated type 
and returns a pointer to it

• The allocated memory is uninitialized
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Operator delete
• delete destroys dynamic variables
• The syntax of delete has two forms:

delete pointer; //to destroy a single dynamic variable
delete [] pointer; //to destroy a dynamically created array

• The statements
delete p;

delete [] name;

deallocate memory referenced by the pointers p
and name

28
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Dynamic Arrays
• Dynamic array: array created during execution.

• Use the second form of the new operator to create a 
dynamic array.

• The statement p = new int[10];
–Allocates 10 contiguous memory locations, each of the 
type int.

–Stores the address of the first memory location into p.
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Dynamic Arrays
• Dynamic array: array created during execution

• Use the second form of the new operator to 
create a dynamic array

• The statement p = new int[10];
– Allocates 10 contiguous memory locations, each of 

the type int

– Stores the address of the first memory location into 
p
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Example:  what is the output of the following program.
# include <iostream>
using namespace std;
int main()
{ int   i,n;

int   *p;
cout << “How many numbers would you like to type ?”;
cin >> i;
p = new int [ i ];
if (p==0)  cout  <<”Error:memory could not be allocated” << endl;
else
{

for (n=0; n<i; n++)
{    cout << “Enter number:”;

cin >> p[n]; }
cout << “ You have entered : “;

for (n=0; n<i; n++)
cout << p[ n ] << “,   “;
delete [ ]  p;
cout << endl;

}
return 0;
}

31

Run
How many numbers would you like to type ? 5
Enter number: 75
Enter number: 436
Enter number: 1067
Enter number: 8
Enter number: 32
You have entered : 75, 436, 1067, 8, 32
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Example: The following program will create a list of 5 integer elements using link list and will delete
those elements.

#include <iostream>
using namespace std;
struct NodeType 
{

int  info;
NodeType* next;

};
void Dequeue(int & item, NodeType* & List)
{

NodeType*  tempPtr;
if  ( List == NULL )  cout << " List is empty " << endl;

else
{
tempPtr = List;
item = List ->info; 
List = List->next;
delete  tempPtr;

}
}
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void Enqueue( int newItem, NodeType* & List)
{ NodeType*  ptr;

ptr = new  NodeType;
ptr->info = newItem;
ptr->next = List;
List = ptr; }

int main()
{   int i,Item; NodeType* ptr;

ptr = NULL;
for (i=1; i<5; i++)

{  cout << "Enter value of X=";
cin >> Item;     
Enqueue( Item, ptr);}

for (i=1; i<5; i++)
{   Dequeue(Item, ptr);

cout << " the deleted element is :" <<Item <<endl;
}   

system ("PAUSE");
}
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Functions and Pointers
• A pointer variable can be passed as a parameter either by value 

or by reference
• To make a pointer a reference parameter in a function heading, 

* appears before the & between the data type name and the 
identifier

void example(int* &p, double *q)
{

. . .
}

Both p and q are pointers
• A function can return a value of type pointer
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