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Values after swapping are (in main ()):
a = 1 b = 4

Second Run
Please enter 2 positive integers: 11 51
Values before swapping are (in main ()):
a = 11 b = 51
Values before swapping are (in swap ()):
m = 11 n = 51
Values after swapping are (in swap ()):
m = 51 n = 11
Values after swapping are (in main ()):
a = 11 b = 51

 The above program swaps the values of two integers taken by the
user using a swap function that performs the swapping task.

 The swap function accepts 2 integers from the main function as
shown in the prototype.

 Before we do the swapping, we simply print the values of variables
a & b so that we may know the state of the variables (i.e. they
undergo a change or not).

 The statement swap(a,b); is an example of call by value where the
function swap is called by value. Here variables a & b are actual
parameters and their values are passed while invoking the swap
function.

 The function definition of swap(); shows int m and int n, these are
called formal parameters and they receive the values of variables a
& b passed from main().

 Inside swap(), before we swap the values of the variables m &n we
print their values on the screen. Once the swapping is done the
values of the variables m & n are again printed on the screen.

 When the control returns back to the main function, the values of
variables a & b are again printed on the screen.

 From the above program the following could be noted:

1. The values of actual parameters (a & b) are passed to the
formal parameters(m &n).

2. Any change done to the formal parameters do not change
the actual arguments as shown in the output.

145
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3. CALL BY REFERENCE

 The call by value mechanism is a read only way of communication
with the function and it does not change the values of the actual
arguments. It makes the functions more self-contained, protecting
them against accidental side effects.

 But sometimes there may be situations where a function may need
to change the value of the parameter passed to it. This is done by
using the call by reference mechanism.

 To pass a parameter by reference instead of by value, we simply
append an ampersand, &, to the data type in the functions
parameter list which the local variable a reference to the argument
passed to it.

 Now the argument is read-write instead of read-only and any
change to the local variable inside the function will cause the same
change to the argument that was passed to it.

 When parameters are passed by reference, the formal arguments
become aliases to the actual arguments in the calling function. This
is similar to working with the same original values with two
different names.

 Reference Variable – A reference variable is an alias or alternate
name for a previously defined variable. Later on the two variable
names can be interchangeably used to represent the value.

The Syntax to create a reference variable is as follows:

146

data-type & reference-name =
variable-name;
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Example:

int a = 20;
int & b = a;
cout<<a<<endl<<cout<<b;
a=a+10;
cout<<b;

//b is a reference variable
//will both print a value of 20

//will print 30

 Example of swapping two numbers using pass by reference

/****************************************************
************
Program
Author: Nikhil Pawanikar
Description: Program to swap the values of two numbers (call by
reference)
*****************************************************
************/
#include <iostream.h>
#include <conio.h>
void swap(int &,int &);
int main(void)
{
int a,b;

//prototype

cout << "Please enter 2 positive integers:\t ";cin >> a>>b;
cout<<"\n Values before swapping are (in main ()):\n a = "
<<a<<"\t b = "<<b<<endl;
swap(a,b); //call by value, actual arguments
cout<<"\n Values after swapping are (in main ()):\n a = "
<<a<<"\t b = "<<b<<endl;
getch();
return 0;
}
void swap(int & m,int & n)
argument
{
int temp;

//definition, formal

cout<<"\n Values before swapping are (in swap ()):\n m =
"<<m<<"\t n = "<<n<<endl;
temp = m;
m = n;
n = temp;
cout<<"\n Values after swapping are(in swap ()):\n m = "
<<m<<"\t n = "<<n<<endl;

147
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}

Output:
First Run

Please enter 2 positive integers: 1 4
Values before swapping are (in main ()): a
= 1 b = 4
Values before swapping are (in swap ()):
m = 1 n = 4
Values after swapping are (in swap ()):
m = 4 n = 1
Values after swapping are (in main ()):
a = 4 b = 1

Please enter 2 positive integers: 11 51
Values before swapping are (in main ()):
a = 11 b = 51
Values before swapping are (in swap ()):
m = 11 n = 51
Values after swapping are (in swap ()):
m = 51 n = 11
Values after swapping are (in main ()):
a = 51 b = 11

Second Run

The above program can be summarized as follows:

The following can be concluded:

 Using reference variable any changes made to the formal
parameters are reflected on the actual parameters since they are
simply aliases.

148
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4. INLINE FUNCTIONS

 Using functions adds to the overhead of program execution. This
overhead involves time and space to invoke the function, passing
parameters, allocate memory for variables, store the values of
variables in the memory allocated, executing the instruction,
returning value to the calling function, etc.

 C++ offers the concept of inline functions to address this
problem. With inline functions the compiler replaces each call to
the function with explicit code for the function .i.e. An inline
function is expanded when the function is invoked.

 A function is made inline function by simply adding the keyword
inline to the function definition.

Ex.
inline int square(int m)
{

return m*m;
}

 Using inline function involves a tradeoff between faster execution
and memory being used. A function with many instructions that is
called multiple times gets copied every time it is executed and
occupies more memory.

5. RECURSIVE FUNCTIONS

 In C++ , a recursive function is one which calls itself. It is a
function being executed where one of the instructions is to "repeat
the process". It sounds similar to a loop.

Ex.

void recursive();

int main()
{
recursive();
return
}

0
;

void recursive()
{

recursive();
} 149
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The above function will logically run in an infinite loop.
Example : Program to find the factorial of a number

/***********************************************************
**************
Program 9.2
Author: Nikhil Pawanikar
Description: Program to display factorial of a number entered by user by
using recursion
************************************************************
**************/
#include <iostream.h>
#include <conio.h>

int factorial(int);
int main(void)
{

int number,fact;
cout << "Please enter a positive integer: ";
cin >> number;
fact=factorial(number);
cout << number << " factorial is: " << fact << endl;
getch();
return 0;

}

int factorial(int number)
{

int temp;

if(number <= 1)
{

return 1;
}
else
{
temp = number * factorial(number - 1);
}
return temp;

}

Output:
First Run

Please enter a positive integer:
4 factorial is: 24

4

Second Run 150
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Please enter a positive integer:
0 factorial is: 1

0

10.6. REVIEW QUESTIONS

1. Explain Call by value

2. Explain Call by reference

3. Explain the difference between call by value and call by reference

4. Write short notes on:
a. Inline functions
b. Recursion

5. Write a program to swap two numbers without using a third variable
using call by reference.

10.7. REFERENCES & FURTHER READING

1. Let us C – Yashwant Kanetkar, Chapter 5.

2. Object Oriented Programming with C++ - E. Balaguruswamy,
Chapter 4

3. Programming in C++, Schaums Outlines – John R. Hubbard,
Chapter 5.

Solved Example:

Program to swap two numbers without using a third variable using
call by reference.

151

#include <iostream.h>
#include <conio.h>

void swap(int &,int &);
int main(void)
{

int a,b;
clrscr();
cout << "Please enter 2 positive integers: ";
cin >> a>>b;

cout<<"\n Values before swapping are (in main ()):\n a
= "

<<a<<"\t b = "<<b<<endl;
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swap(a,b); //call by
value

cout<<"\n Values after swapping are (in main ()):\n a =
"

<<a<<"\t b = "<<b<<endl;

getch();
return 0;

}
void swap(int & m,int & n)
{

m = m + n;
n = m - n;
m = m - n;

}

UNIT4

Output:
First Run

Second Run

Please enter 2 positive integers: 1 4
Values before swapping are (in main ()): a
= 1 b = 4
Values after swapping are (in main ()):
a = 4 b = 1

Please enter 2 positive integers: 11 51
Values before swapping are (in main ()):
a = 11 b = 51
Values after swapping are (in main ()):
a = 51 b = 11

}

-------------------

152
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11
Chapter 11

Derived Data types (Arrays, functions)

Unit Structure
11.0
11.1
11.2
11.3
11.4

Objectives

Introduction to arrays,

2-D arrays,

Multidimensional arrays,

Arrays in functions,

11.1 INTRODUCTION TO ARRAYS

What is array?

An array is an groups of elements that can be identifies as a similar
types.i.e array of integer types ,array of floating types , array of Character
types and so on.

Array can be categorized into two part

Datatypes variable_name[dimension/size]

1)
2)

Single dimensional Array

Multi dimensional Array

How we declared an Array?

Just like declaration as ordinary variable of different types such as
int rollno, float avg, char name and so on,

As we mentioned in the definition of array , Array is an groups of
elements that can be identifies as a similar types. Yet there is difference
between ordinary variable and array variable that is you needs to tell the
compiler what kind of array is you are defining, an array of books? An
array of students? An arrays of cloths? because the compiler wants to
Know that how much amount of space will be required to stored an array
element or data item in the computer memory. When declaring the array
of elements in the program, the compiler will put each item of array in
appropriate location

Like any other variable, The syntax of declaration of an array is:
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Here datatypes could be an int, a float , an char etc,
Variable_name is following according to C++ naming rules ,After the
Variable_name is then, we have to specifies the dimension or size of an
array(i.e the size should be specifeid with the opening square and closing
square[]).

Some example of an declaring an Arrays.
int rollno[20];
char grade[100] ;
double marks[20];

int rollno[20]; declares a group of element or array of 20 values, each
element is being an integer.

char grade[100]; declares an array of 100 charcater values.

double marks[360]; declares an array of double-precision numbers. There
are 360 of these items in the group.

int rollno[20];

rollno is an array of 20 integer and each elements of an array are
accessible by the superscript(index) and if an array consist n element of
similar datatype ,then the array ranges is starting from 0 to n-1 because
the starting index of an array is 0 and ending is n-1.

Consider the above Example is: int rollno[20]; means the starting
index of rollno array is 0(known as lower bound) and ended with an last
index is 19(known as Upper bound)

Initializing an Array:

We can individually assigned value to an array such as

Rollno[0]=1; rollno[1]=2;…………..upto rolln0[19]=20;

Just like any variable can be initialized, an array also can be initialized. To
accomplish this, for a one-dimensional array, the syntax used is:

DataType variable_Name[dimension/size] = { element1, element2, ..,
element n};

the datatype specify that what kind of array you are declaring, then
followed by the array name, and the square brackets. After specifying the
dimension or not, and after the closing square bracket, type the assignment
operator. The elements, also called items that compose the array are
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Each element of an array is separate from the other by a comma operator.
After the bracing is complete then you end it with a semi-colon.
Consider an example:
int rollno[12]={1,2,3,4,5,6,7,8,9,10,11,12}
double distance[5] = {44.14, 720.52, 96.08, 468.78, 6.28};

If you have decided to initialize the array while you are declaring it, you
can omit the dimension. Therefore, these arrays can be declared as
follows:

int rollno[]={1,2,3,4,5,6,7,8,9,10,11,12}
double distance[] = {44.14, 720.52, 96.08, 468.78, 6.28};

Example:

Once you have initialized an array’s elements, you can
elements or items of array using cout. Here is an example:

display its

#include <iostream.h>
int main()
{

int rollno[] = {101, 102, 103, 104, 105};

cout << "2nd member = " << rollno[1] <<endl;
cout << "5th member = " << roll[4] << endl;

return 0;
}

The result would produce:

2nd member = 102
5th member = 105

Using this technique, each element or item of the array can be accessed.
Here is an example:

#include <iostream.h>
int main()
{

int rollno[] = {101, 102, 103, 104, 105};

cout << " rollno 1: " << ro11no[0] << endl;
cout << " rollno 2: " << rollno[1] << endl;
cout << " rollno 3: " << rollno[2] << endl;
cout << " rollno 4: " << rollno[3] << endl;
cout << " rollno 5: " << rollno[4] << endl;
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return 0;
}

The result would produce:

The Size of an Array:

 When array has been declared, the programmer has to decides that
how many element should have to initialize depend the size of array.
The size of array decrease or increases depend upon the requirement of
program.

 Sometimes the programmer doesn’t want to increase or decreases the
size of an array, One method is fixed the size of an array i.e constant ,
const is reserved keyword or Qualifier , if we declared the const
keyword with an variable assigned with certain value that value cannot
modified or altered during the execution of the program.

 If the program is long and the array is declared in some unusual place,
this could take some time. The alternative is to define a constant
keyword before declaring the array and use that constant to hold the
dimension or size of the an array. Here is an example:

#include <iostream.h>
int main()
{
const int number_Of_Items = 5;
int rollno[number_Of_Items]={101, 102, 103,104,
105};

cout << " rollno 1: " << ro11no[0] << endl;
cout << " rollno 2: " << rollno[1] << endl;
cout << " rollno 3: " << rollno[2] << endl;
cout << " rollno 4: " << rollno[3] << endl;
cout << " rollno 5: " << rollno[4] << endl;

return 0;

}

The result would produce:

rollno 1: 101
rollno 2: 102

rollno 1: 101
rollno 2: 102
rollno 3: 103
rollno 4: 104
rollno 5: 105
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You can use such a constant in a for loop to scan the array and access each
elements of an array. Here is an example:

#include <iostream.h>
int main()
{

const int numberOfItems = 5;
introllno[numberOfItems]={101,102,103,104,105};
cout << "Members of the array\n";
for(int i = 0; i < numberOfItems; ++i)

cout << "rollno" << i + 1 << ": " <<
rollno[i] << endl;

return 0;
}

In both cases, this would produce:

Members of the array

We know that size of an array, that we can easily count the number of
element in given array , as the size of array is small , Consider the
situation where array size is long for example 300 or 500 , you wouldn't
start counting the number of members. The C++ provides the
sizeof()operator that can be used to get the dimension of an array. The
syntax you would use is:

sizeof(ArrayName) / sizeof(DataType)

Imagine you have declare an array as follows:

int number[] = {18, 42, 25, 12, 34, 15, 63, 72, 92, 26, 26, 12, 127, 4762,
823, 236, 84, 5};

Instead of counting the number of elements of this array, you can use the

rollno 3: 103
rollno 4: 104
rollno 5: 105

rollno 1: 101

rollno 2: 102
rollno 3: 103
rollno 4: 104
rollno 5: 105
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sizeof() operator as follows:

int Number_OfItems_Of_TheArray = sizeof(Number)/sizeof(int);

Advantage of using the sizeof operator is used to get the number of
elements of the array is that it can be used on a for loop to traverse from
an array, either to locate the element or to look for a value in the array.
Here is an example of using this concept:

#include <iostream.h>
int main()
{

int rollno[] = { 101, 102, 103, 104, 105};
// Using the sizeof operator to get the size

of the an array
Int num = sizeof(distance) / sizeof(double);
cout << "Array members and their values\n";
// Using a for loop to scan an array
for(int i = 0; i < num; ++i)

cout << "rollno : " << i + 1 << rollno[i]
<< endl;

return 0;
}

This would produce:

Array members and their values

11.2 2-D ARRAYS

As we have seen the example of one- dimensional array, we also
have seen the how to initialized the data item / elements to one –
dimensional array

The array thats contain numbers of rows and columns like a the
matrix i.e. the array which contain the two square brackets and mentioned
the size of an arrays is called as a 2-D arrays or 2 dimensional arrays

Declaration of 2-D arrays:

rollno 1: 101

rollno 2: 102
rollno 3: 103
rollno 4: 104
rollno 5: 105
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Datatypes variablename[dimension/size][dimension/size]

int anArray[3][5]; // a 3-element array of 5-element arrays or three rows
and 5 columns

In this case, since we have 2 subscripts or index , this is called as a two-
dimensional array. In a two-dimensional array, the first subscript or index
consider as an row, and the 2nd subscript or index considers as an column.
the above two-dimensional array is laid out as follows:

[0][0] [0][1] [0][2] [0][3] [0][4]
[1][0] [1][1] [1][2] [1][3] [1][4]
[2][0] [2][1] [2][2] [2][3] [2][4]

A 2-dimensional array declaration defines as like of matrix of variables or
the same type:

int anArray[3][5]

anArray

Since computer memory is linear, the elements of a 2-dimensional
array are actually stored linear formed
int anArray[3][4]

 These variables can be referred to individually with the subscript
operator, e.g., anArray[1][2].

 The set of variables can be referred to as an aggregate with the array
name, e.g., anArray.

 In C++, the first element of an array has the subscript 0.

 In C++, the last element of an array with n element has the subscript n-
1.

 In C++, the range of valid index of an m x n array is [0..m-1[[0..n-1].

 Using a index outside of the valid range is an error. This error will not
be detected by the compiler; it will shown as a run time error. In
some cases, it will cause the program to crash; in other cases, the

anArray
[0][0]

anArray
[0][1]

anArray
[0][2]

anArray
[0][3]

anArray
[0][4]

anArray
[1][0]

anArray
[1][1]

anArray
[1][2]

anArray
[1][3]

anArray
[1][4]

anArray
[2][0]

anArray
[2][1]

anArray
[2][2]

anArray
[2][3]

anArray
[2][4]

anArray
[0][0]

anArray
[0][1]

anArray
[0][2]

anArray
[0][3]

anArray
[0][4]

anArray
[1][0]
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program will appear to run normally, but will produce
results.

 The subscript of an array is also called an index.

 A two-dimensional array can called as an array of arrays.

incorrect

Initialization:

Example of initialization:

int anArray [2] [3] = { {1, 2, 3}, {4, 5, 6} };

or
int anArray [] [] = { {1, 2, 3}, {4, 5, 6} };

or
int anArray[] [] = { {1, 2, 3}, //row 0

{4, 5, 6} };//row 1

Example of a two-dimensional array:

#include <iostream.h>
#define nNumRows 10
#define nNumCols 10

void main()
{

int nProduct[nNumRows ][nNumCols ] = { 0};
// Calculate a multiplication table
for (int nRow = 0; nRow < nNumRows; nRow++)

for (int nCol = 0; nCol < nNumCols; nCol++)
nProduct[nRow][nCol] = nRow * nCol;

// Print the table
for (int nRow = 1; nRow < nNumRows; nRow++)
{

for (int nCol = 1; nCol < nNumCols; nCol++)
cout << nProduct[nRow][nCol] << "\t";

cout << endl;
}

This program calculates and prints a multiplication table for all
values between 1 and 9. Note that when printing the table, the for loops
start from 1 instead of 0. This is to omit printing the 0 column and 0 row,
which would just be a bunch of 0s! Here is the output:
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Example:

Write your own C++ program that transposes matrix. Program stores
given matrix dimensions and every single matrix element must be given.
Transposed matrix is the one with rows and columns switched.

#include <iostream.h>
#define ROW 50
#define COL 50

int main()
{

int i, j, m, n, temp;
int mat[ROW][COL];

// variable dim
ned

is set to smaller value of defi

// maximal number of rows and columns

int dim = (ROW < COL)? ROW : COL;

// storing matrix size

do {

cout<<"Input
cin>>m;
cout<<"Input
cin>>n;

number of rows”<< dim;

number of columns” << dim;

}while (m < 1 || m > dim || n < 1 || n > dim);

// storing matrix elements

cout<<"\nInput of matrix elements :\n";

1 2 3 4 5 6 7 8 9
2 4 6 8 10 12 14 16 18
3 6 9 12 15 18 21 24 27
4 8 12 16 20 24 28 32 36
5 10 15 20 25 30 35 40 45
6 12 18 24 30 36 42 48 54
7 14 21 28 35 42 49 56 63
8 16 24 32 40 48 56 64 72
9 18 27 36 45 54 63 72 81
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for (i = 0; i < m; i++) {
for (j = 0; j < n; j++) {

cout<< i<< j;
cin>>mat[i][j];

}
}

// printing matrix before transposing

cout<<"\n\nMatrix before transposing:\n";
for (i = 0; i < m; i++) {

for (j = 0; j < n; j++) {

cout<< mat[i][j];

}
cout<<"\n";

}

// Tranpose Matrix

for ( i=0; i<m; ++i ) {
// second loop must start from i+1.

for ( j=i+1; j<n; ++j ) {

temp = mat[i][j];
mat[i][j] = mat[j][i];
mat[j][i] = temp;

}
}

// print after transposing
//i.e number of rows becomes number of columns

cout<<"\nMatrix after transposing:\n";
for (i = 0; i < n; i++) {

for (j = 0; j < m; j++) {

cout<< mat[i][j];
}
cout<<"\n";

}
} // main

Example of program’s execution:
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Input
Input
Input
Input
Input
Input
Input
Input
Input

number of
number of
of matrix

rows < 50: 3
columns < 50: 2
elements :

element
element
element
element
element
element

[0][0] : 1
[0][1] : 2
[1][0] : 3
[1][1] : 4
[2][0] : 5
[2][1] : 6

Matrix before transposing:

Matrix after transposing:

3. MULTIDIMENSIONAL ARRAYS

The elements of an array can be of any data type, An array of
arrays is called a multidimensional arrays.

Multidimensional arrays may be larger than two dimensions. Here
is a declaration of a three-dimensional array:

int anArray[5][4][3];

4. ARRAYS IN FUNCTIONS

Array variables as parameters:

When an array is passed as a parameter, only the memory address
of the an array is passed ( but not the values of the variable which is
assigned to arrays index variable ). An array as a parameter is declared
similarly to an array as a variable, but not size of an array (no limit)are
specified. The function doesnot know how much memory space is
allocated for an array.

Example -- Function to add numbers in an array:

1 2

3 4
5 6

1 3 5

2 4 6
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This main program calls a function to add all the elements in an
array and uses the returned value to compute the average.

#include <iostream.h>

float addition(const float y[], const int size);
/ /prototype

int main() {
float a[1000]; // Declare an array of 1000 floats
int n = 0; // count the number of values in a.

while (cin >> a[n]) {
n++;

}

cout << "Average = " << addition(a, n)/n << endl;

return 0;

}

// sum adds the values of the array it is passed.
float addition(const float y[], const int size) {

float total = 0.0; // the sum is accumulated
for (int i=0; i<size; i++) {

total = total + x[i];
}
return total;

}

-------------------
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12
Chapter 12

Introduction to pointers

Unit Structure:

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
12.10

Definition of pointer

Why Use Pointers?

Initializing a Pointer A

Pointer to a Pointer

Operations on Pointers

Pointers in function

void pointers

pointers to constant

Constant pointers

Generic pointer

12.1 INTRODUCTION TO POINTERS

When you declare the variables in the program the complier
allocated a logical address to the variable in the main memory i.e When
you declare a variable in the progaram, the computer allocates amount of
space for that variable, and uses the variable's name to refer to that memory
space.

When you declares an a varaibles in the program the space is created in
the memory that assigning the address of the particular variable that space
is used for holding the values of that particular variable. Therefore,
everything you declare has an address, just like the address of your house.
You can find out what address a particular variable is using. when you
declares a variable,its tell the compiler what kind of variable is .i.e which
data type variable has in the program i.e whether the variable consist the
integer, floating point character and so on.

12.1 DEFINITION OF POINTER

Pointer is an variable is used to hold the memory address of another
variable.
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if you want to see variable's address of a particular variable, you can use
the &(ampersand) operator followed by the name of the variable.

Let consider an example for accesing the memory address of the variable
numOfStudents. As if you decaled the variable like

int numOfStudents;
you can get the address of variable numOfStudents and where the variable
laocation is loacted by using:
cout << &numOfStudents;

This program would give you the address of the declared variable:

#include <iostream.h>
int main()
{

int num;

cout << “ the address of variable num is:
&num;

<<

cout << "\n\n";

return 0;

}

After executing the program, you could get:

The address of variable num at: 0x0065FDF4

Notes: The address of variable will differ when the program is execute on
different computers .

Here the variable address in Hexadecimal format.

12.2 Why Use Pointers?

When you declare an variable the operating system assisgned the
particular unique address to the variable in the main memory, as we
compile the program, the compiler assigned the logical address to the
memory, here the content which is stored in the logical address space is
modified through the pointer variable.
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Note that the pointer is an variable which also has the logical address
located in the memory

Consider the example pass by reference, you can pass an argument
to a function, the argument is passed using its address. This allows the
calling function to find the address of the variable (the argument) and athat
can be used to acesss the value directly. This allows the calling function to
alter the real value of the argument.

Applying this concept, a pointer can allow you to return many values from
a function; as opposite to regular argument passing(pass by a value) where
the data changed inside of the called function, when the execution of the
functin is over, the calling function regain its previous value . Therefore,
passing arguments as pointers allows a function to return many values,
even if a function is declared as void.

When you declare an array, you must specify the dimension of the
array. what if you don't know and don't want to know the dimension of the
array? Pointers provide an ability that regular arrays do not have. Since
pointers provides the better management system of memory, a pointer can
store an array of almost any size;

Using this feature, when declaring a pointer instead of an array, you
do not have to worry about the size of the array, the compiler will take care
of that.This feature also allows you to pass pointers to a function (just like
arrays) and return a value that has been altered even if the function is
declared as void. This is like a dynamic with multidimensional arrays.

Just any other ordinary variable in C++, you should declare and
initialize a pointer variable before using it. To declare a pointer variable,
use an identifier i.e. datatype , followed by an asterisk (*), followed by the
name of the pointer, and a semi-colon.

The Syntax for declaration of Pointer
DataType * Pointer_Name;

Pointer variable should be an int, a char, a double, etc. The
identifier should be the same type of identifier the pointer variable will
point to. Therefore, if you are declaring a pointer that will point to an
integer variable, the pointer identifier should be an integer.

The asterisk (*) that knows the compiler that the variable has be
declared is a pointer that point to an respective datatype. There are three
ways you can type the asterisk. These are
DataType* Pointer_Name;

DataType * Pointer_Name;

DataType *pointer_Name
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Since the name of the pointer is indeed the name of a variable, you will
follow the naming rules that govern every C++ variable.

#include <iostream.h>
int main()
{

int num;
int *ptr;
cout << "The address of num is : " << &num <<
cout << "The address of pointer is: " << &ptr
cout << "\n\n";
return 0;

}

After executing the program, you might get the result:

The address of num is : 0x0065FDF4
The address of pointer is : 0x0065FDF0

12.3 INITIALIZING A POINTER

As we have already seen that , a variable should be initialized before
being used. This allows the compiler to put value into the memory space
allocated for that variable.

To use a pointer varaible ptr . You need to tell the compiler that
pointer ptr will be used to point to the address of variable X . Do this you
should have to initialized the pointer variable by some value. A pointer is
initialized like an ordinary variable, by using the assignment operator (=).

There are two main ways you can initialize a pointer. When
declaring a pointer like this:

int* Ptr;

initialize it by following the assignment operator with & operator and the
name of the variable, like this

int* Ptr = &Variable;

This program could also have the pointer initialized as:

int num = 12;

#include <iostream.h>
int main(){
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int *ptr = &num;
cout << "The value of num is: " << num << "\n";
cout << “The value of pointer variable is: " <<
*ptr;
cout << "\n\n";
return 0;

}

The program would produce:
he value of num is: 12
he value of pointer variable is: 12

Another of the program, you can first declare both variables, then initialize
them later on,when you needed.

#include <iostream.h>
int main()
{

int num;
int *ptr;
ptr = &num;
num = 23;
cout << " The value of num is: " << num << "\n";
cout << The value of pointer variable is:= " <<
*ptr<< "\n";
cout << "\n";
return 0;

}

The program would produce:

The value of num is: 23
The value of pointer variable is: 23

Once you have declare a variable and assign it to a pointer, during the
course of your program, the value of a variable is likely to change, you can
therefore assign it a different value:

#include <iostream.h>
int main()
{

int num;
int *ptr;
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num = 23;
cout << " The value of num is: " << num <<

"\n";
of pointer variable is:
" << *ptr << "\n";

cout << " The value

num = 35;
cout << " The value of num is: " << num <<

"\n";
of pointer variable is:
" << *ptr << "\n";

cout << " The value

cout << "\n";
return 0;

}

The value of num is: 23

The value of pointer variable is: 23

The value of num is: 35

The value of pointer variable is: 35

Both *ptr and num have the same value. This allows you to change the
value of the pointer directly and affect the main variable meanwhile.
Therefore, you can safely change the value of the pointer and it will be
assigned accordingly.

To see an example, make the following change to the file:

#include <iostream>
int main()
{
int num;
int *ptr;
ptr
num
cout

= &num;
= 26;
<< " The value of num is:" << num <<

"\n";
cout << " The value of Pointer variable is:
" << *ptr
num = 35;
cout <<
"\n";
cout << "

<< "\n";

" The value of num is:" << num <<

The value of Pointer variable is: " <<
*ptr << "\n";
*ptr = 144;
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cout <<
"

"\n";

The value of num is: " << num <<

cout << " The value of Pointer Variable is: " <<
*ptr << "\n";
cout << "\n";

return 0;
}

This would produce:

The value of num is:
The value of Pointer
The value of num is:
The value of Pointer
The value of num is:
The value of Pointer

= 26
Variable
= 35
Variable
= 144

Variable

is: = 26

is: = 35

is: = 14

12.4 A POINTER TO A POINTER

In this program, you can declare a new variable that is a pointer
variable that itself points to another pointer. When you declaring such a
variable, precede it with two *. Sign.After declaring the pointer, before
using it, you must initialize it with a reference to a pointer, that is, a
reference to a variable that was declared as a pointer. Here is an example:

#include <iostream.h>
int main()
{

int num = 26;
int *ptr;
int **ptrToPtr;
ptr = &num;
ptrToPtr =
cout << "
"\n";
cout << "

&pointer;
The value of num is: = " << num <<

The value of pointer variable is: = "
<< *ptr << "\n";
cout << " The value of pointer to pointer is: = "
<< **ptrToPtr << "\n";
return 0;
}

This would produce:

The value of num is: = 26
The value of Pointer variable is: = 26
The value of Pointerto Pointer Variable is: = 26
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After initializing a pointer, if you change the value of the variable that’s it
points to, the pointer value woud be change. Consider the following
program:

#include <iostream.h>
int main()
{
int num= 26;
int *ptr;
int **ptrToPtr;
ptr = &num;
ptrToPtr = &ptr
cout << " The value of num is: = " << num << "\n";

cout << " The value of
"\n";

cout << "The
<< **ptrToPtr << "\n";
num = 4805;

Pointer variable is: = " << *ptr <<

value of Pointer to Pointer is: = "

cout
cout
cout
"\n";

<< "After changing the value
<< " The value of num is:
<< " The value of Pointer

of the
= " <<

main variable...\n";
num << "\n";

Variable is: = " << *ptr <<

cout << " The value of Pointer to Pointer variable is: = "
<< **ptrToPtr<<"\n";
return 0;
}

This would produce:

The value of num is: =26
The value of Pointer Variable is: =26
The value of PointertoPointer Variable is: = 26
After changing the value of the main variable...
The value of num is: =4805
The value of Pointer Variable is: =4805
The value of PointertoPointer Variable is: =4805

12.5  OPERATIONS ON POINTERS

A variable has a value that supposed to change from time to time.
Since a pointer is a variable whose value points to another variable, the
value of a pointer is affected or updated by the variable it points to. You
can use indirection operator to change the value of a pointer when
changing its main variable.
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To get a value from the user by using the cin operator. When using
a pointer to get a value from the user, please don't forget the * operator,
otherwise, the compiler would get confused.

We have already know how to get the value from the user and
display the value of a regular variable from the user:

#include <iostream.h>
int main()
{

int students;
cout << "Number of students: "
cin >> students;
cout << "\nNumber of students: " <<
students;
cout << "\n\n";
return 0;

}

Once you have got a value from the user and store it in a variable, it
is available:

#include <iostream.h>
int main()
{

int students;
int *ptrstudents;
ptrstudents = &students;
cout << "Number of students: ";
cin >> students;
cout << "\nNumber of students: " <<
students << "\nThat is: " <<

*ptrstudents << “students.";
cout << "\n\n";
return 0;

}

This could produce:

Number of students: 24
Number of sudents: 24
That is: 24 students
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In the same way, you can request a value from the user and store it in the
pointer. To see an example, make the following change to the file:

#include <iostream.h>
int main()
{

int students;
int *ptrstudents;
ptrstudents =&students;
cout << "Number of students ";
cin >> *ptrstudents;
cout << "\nNumber of students: " << students
<< "\nThat is: " <<
*ptrstudents << students.";

cout << "\n\n";
return 0;

}

You can use various pointers on the same program. Apply an example by
making the following changes:

#include <iostream.h>
int main()
{

int maleTeacher;
int femaleTeacher;

int *ptrmaleTeacher;
int *ptrfemaleTeacher;
ptrmaleTeacher = &maleTeacher;
ptrfemaleTeacher = &femaleTeacher;
cout << "Number of male Teacher : ";
cin >> *ptrmaleTeacher;
cout << "Number of female Teacher : ";
cin >> *ptrfemaleTeacher;
cout << "\nNumber of Teachers:";
cout << "\n male Teacher:" << "\t" <<

<<maleTeacher<< "\nThat is: " << *ptrmaleTeacher
" Teachers.";
cout << "\nfemale Teacher:" << "\t" <
maleTeacher<<"\nThat is: " << *ptrfemaleTeacher
<< " Teachers.";

cout << "\n\n";
return 0;
}

We have learned how to perform algebraic calculations and
expressions in C++. When performing these operations on pointers,
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remember to use the * for each pointer involved. The calculations should
be as smooth.

#include <iostream.h>
int main()

{
int maleTeacher;
int femaleTeacher;
int totalTeacher;
int *ptrmaleTeacher;
int *ptrfemaleTeacher;
int *ptrTotalTeacher;
ptrmale = &maleTeacher;
ptrfemale = &femaleTeacher;
ptrTotal = &totalTeacher;
cout << "Number of male Teachers: ";
cin >> *ptrmaleTeacher;

cout << "Number of female Teachers:
";

cin >> *ptrfemaleTeacher;
cout << "\nNumber of Teacher:";cout << "\nMaleTeacher:"

<<maleTeacher
<< "\t"

<<
*ptrmaleTeacher <<

"\nThat is: "
" Teachers.";

<<

cout << "\nfemaleTeacher:" <<
<< femaleTeacher

"\t"

<< "\nThat is: " <<
*ptrfemaleTeacher << " Teachers.";

Total =male + female;
*ptrTotalTeacher = *ptrmaleTeacher +

*ptrfemaleTeacher;
cout << "\n\nTotal number of Teachers: " <<

totalTeacher;
cout << "\nThere are " << *ptrTotalTeacher

<< " Teachers";
cout << "\n\n";
return 0;

}

This would produce:

Number of male Teachers: 26
Number of female Teachers: 24
maleTeacher: 26
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12.6 POINTERS IN FUNCTION

We know that a function uses arguments in order to carry its
operation. The arguments value are usually provided to the function. When
necessary, a function also declares its own variable to get the value. Like
other variables, pointers can be provided to a function,

When declaring a function that takes a pointer as an argument, you
have to use the asterisk for the argument or for each argument(formal
arguments). When calling the function, use the references to the variables.
The function will perform its assignment on the referenced variable(s).
After the function has performed its assignment, modifies value(s) of the
argument(s) will be stored and given those modified value to the calling
function(actual arguments).

Here is a starting file from what we have learned so far:

int b = 5;

INSTITUTE OF DISTANCE & OPEN LEARNING

#include <iostream.h>
int main()
{
int a = 12;

int b = 5;
cout << "The value of a = " << a <<

endl;
cout << "The value of b = " << b << endl;
cout << endl;
return 0;
}

This would produce:

To pass arguments to a function, you can make the following changes:

#include <iostream.h>
int main()
{
int a = 3;

The value of a = 12
The value of b = 5
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void
cout
cout
cout

Value(int sa, int pa);
<< "When starting, within main():\n";
<<
<<

"\t The value of a = " << a<< endl;
"\t The value of b = " << b << endl

Value(sa, pa);
cout << "\n\nAfter calling ChangeValue() ,
within main():\n";
cout <<
cout <<
cout <<

"\t The value
"\t The value
endl;

of a = " << a<< endl;
of b = " << b << endl

return 0;
}

void Value (int s, int p)
{
s = 8;
p = 12;
cout << "Within ChangeValue()"<< "\n\tThe value
of s = " << s<< "\n\tThe value ofp = " << p;
}

After executing, the program would produce:

When starting, within main():

The value of a = 3
The value of b = 5

Within Value()

The value of s = 3
The value of p = 5

After Within Value(), Within main():

The value of a = 3
The value of b = 5

To pass pointer arguments, use the asterisks when declaring the function,
and use the ampersand & when calling the function. Here is an example:

#include <iostream.h>
int main()
{

int a = 12;
int b = 5;
void Value(int sa, int pa);
void ChangeValue(int *sa, int *pa);
cout << "When starting, within main():\n";
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cout << "\t The value of a
endl;
cout << "\t The value of b
Value( sa, pa);
cout << "\n\nAfter calling

main():\n";

= " << a<<

= " << b <<

Value(), within

ccout << "\t The value of a = " << a<<
cout << "\t The value of b = " << b <<

endl
ChangeValue(&sa, &pa);
cout << "\n\nAfter calling ChangeValue(),

within main():\n";
cout << "\t The value of a = " << a<<

endl;
cout << "\t The value of b = " << b <<

endl
cout << endl;
return 0;

}
void Value(int s, int p)
{

s = 8; p = 5;
cout << "\nWithin Value()"

<< "\n\t The value of s= " << s
<< "\n\t The value of p = " << p;

}
void ChangeValue(int *sa, int *pa)
{ *sa= 26;

*pa
cout

= 17;
<< "\nWithin ChangeValue()"

<< "\n\tThe value of sa = " << *sa
<< "\n\tThe value of pa = " << *pa;

}

The result of executing the program is:

When starting, within main():

The value of a = 12
The value of b = 5

Within Value()

The value
The value

of s = 8
of p= 5
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After calling Value(), within main():

The value of a = 12
The value of b = 5

Within ChangeValue()

The value
The value

of sa = 26
of pa = 17

After ChangeValue (), within main():

The value
The value

of sa = 17
of pa = 26

12.7 VOID POINTERS

Pointer to Void:
General Syntax:
void* pointer_variable;

Void is used as a keyword

We know that the data type the pointer variable defines is the same
as the data type the pointer points to. The address placed in a pointer must
have the same type as the pointer.

For example:
Sample Code

1. int i;
2. float f;
3. int* abc;
4. float* xyz;
5. then
6. abc=&i;

It is correct because the address of integer variable is stored in an integer
pointer.

If a user writes the statement:

abc=&f;
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The above statement result an error. The address of the floating variable(i.e
&f) is stored in an integer pointer (abc) that is incorrect. Similarly, if the
programmer tries to place the address of an integer(i.e &i) variable to a float
pointer, such as:

xyz=&i;

The above statement will also show an error.

The Pointer to Void is a special type of pointer that the programmer can use this
variables to point to any data type.

Using the above example, the programmer declares pointer to void : void*num;

Using the above example's definition and assigning the pointer to void to the address
of an integer variable is perfectly correct.

num=&i;

Using the above example to define the pointer to void and assign the pointer to
void to the address of a float variable as below is also perfectly correct.

num=&f;

Pointer to void, or a void pointer, is a special type of pointer that has a provides
facility of pointing to any data type.

There are limitations in the usage of void pointers that are explained below.

The programmer must note that void pointers cannot be de-referenced in the same
manner.

Direct dereferencing of void pointer is not permitted.

The programmer must change the pointer to void as any other pointer type that points
to valid data types such as, int, char, float and then dereference it.

This conversion of pointer to some other valid data type is achieved by using the
concept of type-casting.

12.8 POINTER TO CONSTANT
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Just like an ordinary variable, pointer can declared as constant

To declare a const pointer, use the const keyword between asterisk and the
pointer variable
int value=7;
int *const ptr = &value;

Just like a normal const variable, a const pointer must be initialized to a
value when its declared and its value cannot be changed.This mean that a
const pointer is point to same value. In the above example ptr is always
point to the address of the value variable. However the value which is
declared is still the non-const variable , so we can still the change the value
of the value variable being pointed via the dereferencing the pointer. i.e

*ptr=8;// since its allowed, because ptr is point to non-const variable.

It is also possible to declare a pointer to a constant variable by using the
const before the data type.
int Value = 7;
const int *Ptr = &Value;

Note that the pointer to a constant variable does not actually have to point
to a constant variable. Instead, think of it this way: a pointer to a constant
variable treats the variable as constant when it is accessed through the
pointer.

Value = 8; // Value is non-const
Since it is okay,

But the following is not:

*Ptr = 8; // Ptr treats its value as const

Because a pointer to a const value is a non-const pointer, the pointer can be
redirected to point at other values:
int Value = 5;
int Value2 = 6;

const int *Ptr = &Value;
Ptr = &Value2; // okay

To summarize:

A non-const pointer can be redirected to point to other addresses.

A const pointer always points to the same address, and this address can not
be changed.
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A pointer to a non-const value can change the value it is pointing to.

A pointer to a const value treats the value as const (even if it is not), and
thus can not change the value it is pointing to.

Finally, it is possible to declare a const pointer to a const value:

const int Value;
const int *const Ptr = &Value;

A const pointer to a const value cannot be redirected to point to another
address, nor can the value it is pointing to be changed.

12.9 CONSTANT POINTERS

When you need to define a constant pointer to a variable/object; for
instance, when taking a function address, or when you want to protect a
pointer from unintended modifications such as assignment of new address,
pointer arithmetic, etc. In fact, an objects this is a constpointer. A constant
pointer is declared:
int a= 10;
int *const b = &a;
*b = 20;

b++;

//b is a constant pointer to an int
//OK, a is assigned a new value
//Error; cannot change conpi

const defines a constant pointer, whereas a const variable is declared like
this:

const int k = 10; //k’s value may not be changed

And a const pointer to a const variable:

int *const b = &k; //b is a constant pointer to a const int
*b = 20; //Error; k’s value cannot be modified

b++; //Error; cannot modify a const pointer

12.10 GENERIC POINTER

The void pointer, also known as the generic pointer, is a special
type of pointer that can be pointed at objects of any data type. A void
pointer is declared like a normal pointer, using the void keyword as the
pointer’s type:

When a variable is declared as being a pointer to type void it is
known as a generic pointer. Since you cannot have a variable of type void,
the pointer will not point to any data and therefore cannot be dereferenced.
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It is still a pointer though, to use it you just have to cast it to another kind of
pointer first. Hence the term Generic pointer.

This is very useful when you want a pointer to point to data of different
types at different times.

Here is some code using a void pointer:

#include <iostream.h>
int main()
{

int num[3] = {10,20,30};
char name[30] = "Welcome to C World";
int *pint = NULL;
void *pvoid = NULL;
int i;
pint = &num;
for ( i=0; i<3; i++ )
cout<<*(pint + i );
cout<<”\n”;

// The same can be done using void pointer as
follows.

pvoid = &num;
for ( i=0; i<3; i++ )
cout<<*((int *)pvoid + i );

// Same void pointer can be cast to char.
cout<<"\n";
pvoid = name;
for( i=0; i < strlen( name); i++ )

cout<< *((char *) pvoid + i));
getch();

}

-------------------
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Chapter 13

String

Unit Structure
13.1
13.2
13.3
13.4

What is String?
The String Copy Function(strcpy())
The String Concatenation Function(strcat())
The String Compare Function(strcmp)

1. What is String?

A string is sequence of characters. Earlier version of C++ doesnot
contain the built-in types for c++. The manipulation operation in strings is
very tedious task in earlier version to this we have to define the array of
character to string.

Now ANSCI standard provides a new class called string. For using
class string, the program must include a header file knows as <string.h>

In c++, The string class is very large and include reach set of
constructor, members function and operator.

The prototypes for three of string’s most commonly used constructors are
shown here:
string( );
string(const char *str);

string(const string &str);

The first constructor creates an empty string. The second
constructor creates a string object from the null-terminated string pointed
to by str.The third constructor creates a string from
another string object.

Accessing String:

• We can also initialize a string by taking values from user using
CIN command. But we must be aware about two things while
initializing the string variable .

– The First thing is the length of the string should not exceed
the dimension or size of the character array. This is because
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the C++ compiler doesn’t check bounds on character
arrays.

– CIN is not capable of receiving multi-word string.
Therefore string such as “hello world” would be
unacceptable. This is because the CIN “>>” operator
considers a space to be a terminating character. Thus it will
read strings consisting of single word, but anything typed
after a space is thrown away.

• We can overcome this problem of reading text containing spaces/
blanks in two ways.

– We can use gets() and puts() functions instead of cin>>
and cout<< respectively.

– We can also use cin.get() function of the stream class.

Using gets(), puts() functions

void main()
{
char name[20];
cout<<“enter name of Person”;
gets(name);
puts(“hello”);
puts(name);
cout<<name;
}

Using cin.get() function

void main()
{
char name[20];
cout<<“enter name”;
cin.get(name, 20);
cout<<name;
}

• There are a large set of useful string handling library functions
provided by every C++ compiler. But we will only discuss four
main functions. Which are

– strlen() = It is use to finds the length of a string.
– strcpy()= It is use to copies the string into another string .

– strcat() = It is use to Append the string at the end of
another string.

– strcmp()= It compares two strings.
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The String Length function(strlen())

• This function is used to counts the number of characters presents in
a string.

• While calculating length of the string it doesn’t count ‘\0’ (null
character).

void main()
{

char str1[ ]= “hello world”;
char str2[ ]= “India”;
int length1= strlen(str1);
int length2= strlen(str2);
cout<<length1;
cout<<length2;

}

2. THE STRING COPY FUNCTION(STRCPY())

• This function is used to copies the contents of one string into
another string.
strcpy(Destination , source)

• strcpy( ) goes on copying the each characters of source string into
the destination string till it doesn’t encounter ‘\0’. It is our
responsibility to see that the destination string should be big
enough to hold source string.

void main()
{

char str1[ ] = “India”, str2[20];
strcpy(str2,str1);
cout<<str2;

}

3.THE STRING CONCATENATION FUNCTION
(STRCAT())

• The function is used to concatenate the source string at the end of
destination string.
strcat(destination, source);

• The destination string should be big enough to hold final string.

void main
{
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char str1[ ] = “Hello”;
char str2[15 ] = “World”;
strcat(str2, str1);
cout<<str2;

}

4. THE STRING COMPARE FUNCTION(STRCMP)

• This function compares two string to find checks whether the two
string are same or different.

• The two strings are compared character by character until there is a
mismatch or end of one of the string is reached.

• If the two strings are equal it will return a value zero. If they are
not than it returns the numeric difference between the ASCII value
of non-matching characters.

void main( )
{

char str1[ ]= “hello”;
char str2[ ]=“world”;
int i=strcmp(str1, str2);
cout<<i;

}

-------------------

Result Condition
Less than zero Str1<Str2
zero Str1==Str2
Greater than zero Str1>Str2
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Chapter 14

Basic Vectors

Unit Structure
1. Resizing Vectors
2. RESIZING VECTORS

14.1 RESIZING VECTORS

Arrays is use to store a group of values under a single name. The
values can be any available data type (e.g., int, double, string, etc.). In
C++, we talk about vectors, rather than arrays.

Vectors are declared with the following syntax:

vector<type> variable_name (num_of_elements);

The number of elements is optional. You could declare it like this:

vector<type> variable_name;

And that we would also declare an empty vector i.e a vector that contains
zero elements.

The argument type in angle-brackets indicates the data type of the
elements of the vector; variable_name is the name that we assign to the
vector, and the optional num_of_elements may be provided to indicate
how many elements the vector will initially contain.

Below are several examples of vector declarations:

vector<int> num (5); // Declares a vector of 5 integers
vector<double> money (20); // Declares a vector of 20 doubles
vector<string> names; // Declares a vector of strings,

// initially empty (contains 0 strings)

When using vectors in our programs, we must provide the
appropriate #include directive at the top of the file, since vectors are a
Standard Library facility, and not a built-in part of the core language:

#include <vector.h>
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After a vector has been declared specifying a certain number of
elements, we can refer to individual elements in the vector using square
brackets to provide a subscript or index, as shown below:

money[5]

When using a vector or array followed by square brackets with a
subscript, the resulting expression refers to one individual element of the
vector or array, as opposed to the group of values, you can use that
expression as you would use a variable of the corresponding data type.

In the above example, the data type of the expression money[5] is
double, so you can use it as you would use a variable of type double —
you can assign a value to it (a numeric value, with or without decimals), or
you can retrieve the value, use it for arithmetic operations, etc.

The above extends to other data types as well; if we have a vector
of strings called names, the expression names[0] is a string, referring to
the first element in the vector names. We can do anything with this
expression that we would do with a string variable. For instance, the
expression names[0].length() gives us the length of this string.

An important condition for the index or subscript is that it must
indicate a valid element in the vector. Elements in a vector are
“numbered” starting with element 0. This means that valid subscript
values are numbers between 0 and size−1, where size is the number of
elements of the vector. For the example above of grades, valid subscripts
are between 0 and 19.

The following fragment shows an example of a program that asks the user
for marks for a group of 20 students and stores them in a vector.

#include <iostream.h>
#include <vector.h>
int main()
{

vector<double> students_roll(20);

for (vector<double>::size_type i = 0; i < 20;
i++)

{
cout << "Enter roll number of students

#" << i+1
<< ": " << flush;

cin >> student_roll[i];
}

return 0;
}
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The first statement declares a vector called student_rolls with
capacity to hold 20 values of type double. These values can be accessed
individually as students_roll[0] to students_roll[19]. The for loop has the
counter i go from 0 to 19, allowing access to each individual element in a
sequential manner, starting at 0 and going through each value from 0 to
19, inclusively.

Notice the data type for the subscript, vector<double>::size_type.
As with strings, class vector<type> provides a size_type to represent
positions and sizes. It is always recommended that you use this data type
when dealing with vectors.

for loops usually go hand in hand with the use of vectors or arrays,
as they provide a convenient way to access every element, one at a time,
using the loop control variable as the subscript. This does not mean that
we must use for loops whenever we require access to the elements of a
vector — it only means that quite often, a for loop provides a convenient
approach and we choose it as the mechanism to access the elements.

14.2 RESIZING VECTORS

Vectors have one important advantage with respect to C-style
arrays: vectors can be resized during the execution of the program to
accommodate any extra elements as needed, or even to “shrink” the
vector.

In the example from the previous fragment above, if we don't
know ahead of time (i.e., at the time we are writing the program) that there
are 20 students, we could obtain that information at run-time (e.g., prompt
the user for the number of students) and resize the vector accordingly, as
shown below (though we notice that the example is somewhat silly, in that
we could have waited until having the value of num_students and then
declare the vector initializing it with that size):

vector<double> students_roll;
// no size specified: vector contains
// no elements

int num_students;
cout << "Number of students: " << flush;
cin >> num_students;

student_marks.resize (num_students);

for (vector<double>::size_type i = 0; i < num_students; i++)
{

cout << "Enter marks for student #" << i+1
<< ": " << flush;
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cin >> student_marks[i];
}

Notice that the valid subscripts for a vector with num_students
elements are 0 to num_students−1. For that reason, the for loop starts at 0
and goes while i is less than num_elements.

It is always a better idea to control for loops using the size method
of vector. That way, we make sure that we loop only through the right
subscript values, and we avoid the risk of accidentally exceeding the limits
of the vector:

for (vector<double>::size_type i = 0; i < student_marks.size(); i++)

The difference in this case seems insignificant, and it almost
sounds unnecessary to use the size method; but again, it's always a good
idea to stick to good programming practices that may be very convenient
in larger or more complex programs.

In some situations, we can not determine the number of elements
before reading them. That is, we may have to read numbers to then
determine when to stop reading them (an example would be, keep reading
values until you read a negative value). In such situations, the trick of
resizing the vector is not an option (at least not the way it is used in the
example above).

Vectors provide a convenient way of handling this type of
situation. We can use the push_back method to append one element at the
end of the array. The operation includes resizing to one more element to
accommodate for the extra element, and storing the given value at the end
of the array.

The example below shows the use of push_back to accept numbers
from the user and store them in a vector, until the user indicates that there
are no more numbers.

#include <iostream.h>
#include <vector.h>
int main()
{

vector<double> student_marks;
double mark;
char answer;

cout << "Enter marks (y/n)? " << flush;
cin >> answer;

while (answer == 'y' || answer == 'Y')
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{
cout << "Enter value: " << flush;
cin >> mark;

student_marks.push_back (mark);

cout << "More students (y/n)? " << flush;
cin >> answer;

}

return 0;
}

-------------------
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Structure

Unit Structure
15.1
15.2
15.3
15.4
15.5
15.6
15.7

Declaring The Structure
Combining Declaration and Definition
Initializing Structure Members
Structure As Function Arguments
Returning structure variables
Nested Structures
Array of Structures

• A structure is a collection of simple variables. The variables in a
structure can be of different types: some can be int, some can be
float and so on.

• The data items in a structure are called members of a structure.

1. DECLARING THE STRUCTURE

• The structure declaration tells how the structure is organized. It
specifies what members the structure will have.

struct student
{

char firstName[10];
char lastName[10];
float gpa;
int regNumber;

};

Defining Structure Variable:

• We can define the structure variable same as variables by using
built-in data type.

Example:
student std1, std2;

• The above statement defines two variables std1 and std2 of type
structure student.

• Once a structure variables has been defined, its members can be
accessed using operator called DOT operator/ member access
operator.

INSTITUTE OF DISTANCE & OPEN LEARNING
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structVariable.memberName
Example:

std1.regNumber=536;
std1.firstName=“Amit”;
std1.gpa=3.2;

//error

std1.lastName=“Tambe”; //error

Note: The first component of an expression involving the dot operator is
the name of the specific structure variable not the name of the structure.

struct part
{

int modelNumber;
int partNumber;
float cost;

};
void main()
{
part p1;
p1.modelNumber=3215;
p1.partNumber=10;
p1.cost=1500;

cout<<p1.modelNumber;
cout<<p1.partNumber;
cout<<p1.cost;
getch();

}

2. COMBINING DECLARATION AND DEFINITION

• We can combine two statements of structure definition and
declaration into a single statement.
struct
{

int modelNumber;
int partNumber;
float cost;

}p1;

Note: you can remove the name of the structure in the declaration, if no
more variables of this structure type will be defined later in the listing.

3. INITIALIZING STRUCTURE MEMBERS

struct part
{

char partName[10];
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int partNumber;
float cost;

};
void main()
{

part p1={“abc”, 25, 1500.0};
cout<< p1.partName;
cout<<p1.partNumber<<p1.cost;

}

Structure Variables in Assignment Statements:

• As normal variables, one structure variables can be assigned to
another.

Example
part p1={“abc”, 25, 1500.0}, p2;

p2=p1;

• In the above statement, the value of each member of p1 is assigned
to the corresponding member of p2.

p2.cost= p1.cost;

• Similarly, you can also assign a single data member of one
structure variable to the data member of other structure variable.

Note: one structure variable can be assigned to another only when both are
of the same structure type.

15.4 STRUCTURE AS FUNCTION ARGUMENTS

struct part
{

char partName[10];
int partNumber;
float cost;

};
void display(part);
void main()
{

part p1;
cin>>p1.partName;
cin>>p1.partNumber;

cin>>p1.cost;
display(p1);

}
void display (part p2)
{

cout<<p2.partName;
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5. RETURNING STRUCTURE VARIABLES

• Like normal variables, you can also return the structure variables
as a returning value of the function.

part
p1= display();
part display()
{
part p3={“abc”,
return p3;
}

p1,p2;
// function calling
//function definition

25, 1000.0};

6. NESTED STRUCTURES

• One Structure can be nested into another structure.
• Example

struct Distance
{

int feet;
float inches;

};
struct Room
{

char name[20];
Distance length;
Distance width;

};

Accessing Nested Structure Members:

• To access the nested structure members, we have to apply dot
operator twice.

•
Example

Room Dining;
strcpy(Dining.name,”dining room”);
Dining.length.feet=10;
Dining.length.inches=6;
Dining.width.feet=20;
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Initializing Nested Structures

• In the previous example we can initialize the nested structure such
that each structure of type Distance, which is embedded in Room,
is initialized separately. Which involves surrounding the values
with braces and separating them with commas.

• Example;
Room dining ={“Dining room”, {13, 6.5},{20,10} };

struct Distance
{

int feet;
float inches;

};
struct Room
{

char name[20];
Distance length;
Distance width;

};
void main( )
{

Room dining= {“Dining room”,
{13,3.2},
{10,0.0} };

cout<<dining.name<<endl;
cout<<dining.length.feet<<endl;
cout<< dining.length.inches<<endl;
cout<< dining.width.feet<<endl;
cout<<dining.width.inches<<endl;

}

15.7 ARRAY OF STRUCTURES

struct part
{

int modelnumber;
int partnumber;
float cost;

};
void main ( )
{

int n;
part abc[10];

for (n=0; n<10; n++)
{
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cout<< “Enter Model
cin>>abc[n].modelnumber;

cout<<“Enter Part Number”;
cin>>abc[n].partnumber;
cout<<“Enter Cost”;
cin>>abc[n].cost;

}

UNIT 6

Number”;

}

15.8 PASSING STRING AS FUNCTION ARGUMENTS

void abc(char[ ]);
void main ()
{

char str[20];
cin>>str;
abc(str);

{
void abc(char str1[ ])
{

cout<<str1;
}

-------------------
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