Handout 4 : Repetition in C (Loops)
Suppose we want to write a program in which we want to repeat some code many times. 

For example, below is a program to print out the seven times table:

#include <stdio.h>

void main()

{

int factor=7;

int answer;

printf("Here is the seven times table\n\n");

answer=1*factor;

printf("1 times 7 = %d\n",answer);

answer=2*factor;

printf("2 times 7 = %d\n",answer);

answer=3*factor;

printf("3 times 7 = %d\n",answer);

answer=4*factor;

printf("4 times 7 = %d\n",answer);

answer=5*factor;

printf("5 times 7 = %d\n",answer);

answer=6*factor;

printf("6 times 7 = %d\n",answer);

answer=7*factor;

printf("7 times 7 = %d\n",answer);

[and so on…]

}

In the above example, we have to write out very similar code a number of times. Not only does this take a long time to type(!) it also means more work for the C compiler.

However, C has a number of repetition structures that can help us to economise.

In the above example, suppose we want to print out the seven times table from 

1 * 7 = 7  

as far as
12 * 7 = 84.

We can do this using a for loop.

For loops

The structure for a basic for loop is as follows:

#include <stdio.h>

void main( )

{

int counter;


for (counter=1 ; counter<13 ; counter++)


{


}

}



start 

end
     update

start – this sets the value of the counter at the beginning of the loop (1).

end – each time around the loop, the computer tests to see if counter has reached 13. If it has, the loop is finished. 

update – each time around the loop, add one to counter.

In the above example, the variable counter is set to 1 at the beginning of the loop. (counter=1)

Each time around the loop, 1 is added. (counter++)

So the first time around the loop, counter is equal to 1, the second time around, counter is equal to 2, the third time around, counter is equal to 3, and so on. 

This continues until 13 is reached (counter<13) which cause the loop to end.

Now we can add appropriate code to the loop for printing the seven times table:

#include <stdio.h>

void main()

{

int answer;

int counter;

printf("Here is the seven times table\n\n");


for(counter=1; counter<13; counter++)


{


answer=counter*7;


printf("%d times 7 = %d\n",counter,answer);


}

}

As you can see, the code above is much shorter and achieves the same result.

· Exercise 1

Write a program to print the numbers from one to 10

· Exercise 2
Write a program to add the numbers between 1 and 10. Print the result on the screen.

There are 3 types of loop in C:

1. For (we have already looked at this)

2. While 
3. Do…While

The For loop is used when we know exactly how many times we need to go around the loop. 

The While loop is used when we don’t know exactly how many times we want to go around the loop. 

The Do…While loop is very similar to the While loop, but tests the condition on exit and not on entry. 

While loops
For example, take a program for guessing someone’s age. Suppose we want to let someone guess as many times as they like until they get the answer right. 

The basic structure for a while loop is as follows:

while (condition)

{

}

The code for the “Guess your age” program would look something like this:

#include <stdio.h>

#define AGE 30
void main()

{

int guess;


while(guess!=AGE)


{


printf("Guess Gaynor's age: ");


scanf("%d",&guess);


printf("\n");


}

}

· Exercise 3
Write a program to allow the user to enter two exam marks. These marks must be in the range 0-100. Write a program to allow the user to enter two marks. Allow the users as many attempts as necessary until the marks entered are within the required range. 
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