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SECOND PHASE






OBJECTIVE: 
This project will help the students developing the concept of looping (Nested Loops) in C++ Program. This project will also help to the students that how a program can be modified for other programming problems without spending a lot of time and effort.  This is also the illustration for the increasing complexity of the program and solving it in a simple manner.

LEARNING OUTCOME:


At the end of the project the students will be able to:

1. Use Nested for and while loops 

2. debug and use written codes for complex programs

3. Understand increasing complexity and programming paradigm of C++

TIME REQUIRED: 
For solving these programming problems it will required only one period of time.

PRE REQUISITE KNOWLEDGE:


Fundamental Knowledge of C++ language and its syntax


a.
What is loop?  

b.
What are various parts of the loop


c.
How many time initial expression can be executed?


d.
What is update expression?


e.
What are the various loops used in C++ Program?
METHODOLOGY:

I have taken a simple example to print the various output patterns and try to solve the maximum no. of different programming problems of different complexities without changing the whole program.  In place of changing the whole program I have  made a slight change of either a variable or  typically a line. 
Suppose we have to print the following pattern:
1

2  2 

3  3  3 

4  4  4  4 

5  5  5  5  5

………….

…………….

ALGORITHM:

The above pattern has rows and columns which can be controlled with nested loops containing two variables i and j. i designates rows and j columns.  The following steps will be performed to do so:
Step 1.
Enter the Number of lines as n.

Step 2.
Initiate the first loop with its initial value 1.

Step 3.
For the first value of first loop execute the second loop which is inside the first loop.
Step 4.
Go to the next step of the first loop and repeat the step 3.

Step 5.
Repeat the step 4 until the value of i reaches to N.
PROGRAM:
#include<iostream.h>

#include<conio.h>

void main( )

{

clrscr( );

int n;

cout<<”enter the no. of lines”;

for(int i=1;i<=n; i++)

{

for(int j=1;j<=i;j++)

   {


cout<<i<< “ ”;

    }

cout<< “\n”;

}

getch( );

}

After change of only a counter variable 

The output will changed like

1

1 2

1 2 3

1 2 3 4

1 2 3 4 5

…………

……………

#include<iostream.h>

#include<conio.h>

void main( )

{

clrscr( );

int n;
cout<<”enter the no. of lines”;

for(int i=1;i<=n; i++)

{

for(int j=1;j<=i;j++)

   {


cout<<j<< “ ”;

    }

cout<< “\n”;

}

getch( );

}

After changing the printing of counter variable as “*”

The output will come like the following

*

* * 

* * *

* * * *

* * * * *

…………….

……………….
#include<iostream.h>

#include<conio.h>

void main( )

{

clrscr( );

int n;

cout<<”enter the no. of lines”;

for(int i=1;i<=n; i++)

{

for(int j=1;j<=i;j++)

   {


cout<< “*”<< “ ”;

    }

cout<< “\n”;

}

getch( );

}

Now suppose we want this output as

A

A B

A B C

A B C D

…………...

……………..

#include<iostream.h>

#include<conio.h>

void main( )

{

clrscr( );

int n;

char ch =  ‘A’

cout<<”enter the no. of lines”;

for(int i=1;i<=n; i++)

{

for(int j=1;j<=i;j++)

   {


cout<<ch<< “ ”;

    }

ch++;

cout<< “\n”;

}

getch( );

}

Now again we want the output like 

                  *

                *  *

              *   *  *

          *    *    *  *

     .…………………
…………………………

For this we can add only few lines additional for creating spaces.

#include<iostream.h>

#include<conio.h>

void main( )

{

clrscr( );

int n;

cout<<”enter the no. of lines”;

cin >> n;

for(int i=1;i<=n; i++)

{

for(int sp=n; sp>=i; sp--)

cout<< “  ”
for(int j=1;j<=i;j++)

   {


cout<< “*”;

    }

cout<< “\n”;

}

getch( );

}

Again suppose we want to reverse the output like this

  * * * * *

   * * * *

    * *  *

      * *

        *
#include<iostream.h>

#include<conio.h>

void main( )

{

clrscr( );

int n;

cout<<”enter the no. of lines”;

cin >> n;

for(int i=1;i<=n; i++)

{

for(int sp=1; sp<=i; sp++)

cout<< “  “

for(int j=1;j<=i;j++)

   {


cout<< “*”;

    }

cout<< “\n”;

}

getch( );

}

CONCLUSION:

More patterns as described above can be created or developed in C++ by bringing out necessary simple changes in the program.  Students by using the single program with changes, vast no of designs/ patterns can be created as per requirement.  This will improve their creativity among the students in designing patterns as well as developing programming concept.
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