Pointers

A pointer is a variable that holds an address of another variable of particular type.

I. Declaring a pointer variable
A pointer declaration consists of variable name, an asterisk in front of it to indicate that it is a pointer, and has a type that designates what kind of variables its contents refer to.

For example, to declare a pointer variable called pnumber that points to an integer can be declared with the following statement:

int *pnumber;

II. Pointer Operators

There are two special pointer operators: * and &.

The &, or address-of operator returns the address of its operand. For example, assuming the declarations

int number = 99;

int *pnumber;

the statement 

pnumber = &number;

stores address of number in pnumber.

The second pointer operator *returns the value located at the address that follows.

For example, the statement 

cout << *pnumber << endl;







prints the value of what is found at the address that pnumber points to, namely 99.

III. Initializing pointers

A pointer may be initialized to 0, NULL. A pointer initialized this way points to nothing.

int *pnumber = NULL;

Also, a pointer can be initialized to an address:

int number = 99;

int *pnumber = &number;

Example 1. Declare a variable a, and a pointer variable *pa as a pointer to an integer.

Initialize a to 77 and *pa to address of a.

Print out the following: value of variable a, address of a , value of pa and the value of *pa.

Solution:

Solution:

#include <iostream>

using namespace std;

int main ()

{

int a = 77;

int *pa = &a;

cout << "the address of &a:"<< &a<<endl;

cout << "the value of pa:"<<pa<<endl;

cout << "the value of *pa:"<<*pa<<endl;

cout << "the value of a:"<<a<<endl;

return 0;

}

Solve the following:

Q1:

Declare a variable number, and a pointer variable *pnumber as a pointer to an integer.

Initialize number to 123 and *pnumber to address of a.

Print out the following: value of variable number, address of number , value of pnumber and the value of *pnumber.

Q2:
Declare two integer variables num1 and num2 and initialize them to 50 and 100 respectively.

Declare and initialize to NULL a pointer variable *pnum. Let pnum point to num1, then increment num1 by 10 by using *pnum. Now, output the value of num1 and pnum. 

Next, let pnum point to num2, then multiply num2 by 10 by using *pnum and assign its value to num1. Now, output the values of num1, pnum and *pnum.

Q3:
For each of the following, write a single statement that performs the indicated task. Assume that  variables value1 and value2 of type double have been declared and that value1 has been initialized to 200000.

a) Declare the variable lPtr to be a pointer to an object of type double.

b) Assign the address of variable value1 to pointer variable lPtr

c) Print the value of the object pointed to by lPtr

d) Assign the value of the object pointed to by lPtr to variable value2.

e) Print the value of value2

f) Print the address of value1

g) Print the address stored in lPtr. Is the value printed the same as the address of value1?

IV. Pointers as arguments to a function
We have seen two ways to pass arguments to a function: call-by-value and call-by reference.

Third way to do it is called call-by-reference with pointer as argument. The idea is that instead of taking a variable whose value is to be changed we take its address and send it to a function.

Example:

Write a function squareByPointer that will find the square of a number using pointers.

Solution:

#include<iostream>
using namespace std;

void squareByPointer(int *);

int main(){


int num=10;


int *pnum;


pnum=&num;


squareByPointer(pnum);

}

void squareByPointer(int *numPtr){

 *numPtr=*numPtr**numPtr;

 cout<<*numPtr;

}

Q1: Write a program with the function cubeByPointer that will find the cube of a number using pointer as an argument of a function.
Q2:Write a program with the function incr10 that increments the given number by 10 using call-by-pointer mechanism.

Q3: Write a program that has two functions cubeByPointer and square ByPointer using the pointer mechanism. Observe carefully what the final output will be!
Q4: Write a program using the function sumTwoInt that will have 2 pointers as arguments and will output the sum of the two integers.
