ICS 103: Computer Programming in C

Spring Semester 2000-2010 (Term-092)
Lab #4: Selection Structures

Objective:
Learn to use if and switch statements.
If Statement:

if statement allows you to execute a statement or group of statement based on some condition.

Example:

printf(“Enter a number: “);

scanf(“%lf”, &num);

if (num > 0)


 printf(“The square root is %lf”, sqrt(num));

For more than one statement, you must enclose them in braces to form a compound statement.  
printf(“Enter a number: “);

scanf(“%lf”, &num);

if (num > 0) {


printf(“The square root is %lf”, sqrt(num));


printf(“The natural logarithm is %lf”, log(num));

}

In case you want to have an alternative action to be taken if the condition is not satisfied, then use an if-else statement. 

printf(“Enter a number: “);

scanf(“%lf”, &num);

if (num >= 0) 


printf(“The number is positive”);

else


printf(“The number is negative”);

If the condition is true, the if-part will be executed and the else-part is ignored. But if the condition is false, the if-part is ignored and the else-part is executed. 

In some cases you may have multiple alternatives for given information. Consider this example:

printf(“Enter the grade: “);

scanf(“%lf”, &grade);

if (grade >= 90) 


printf(“your grade is A”);

else if(grade >= 80)


printf(“your grade is B”);

else if (grade >= 70)


printf(“your grade is C”);

else if (grade >= 60)


printf(“your grade is D”);

else 


printf(“your grade is F”);

Each condition is tested one by one starting from the first one. If one of them is true, then the statement associated with that condition is executed and the rest are ignored.

Consider the following example containing nested if

/* This program prompts the user for the age and determines 

if he is child, teen, adult, retired senior, or working senior*/

#include <stdio.h>

int main(void){

int age;

char status;

printf(“Enter the age: “);

scanf(“%u”, &age);

if (age > 59) {


printf(“Enter work status:”);


scanf(“%c ”, &status);


if(status == ‘W’ || status == ‘w’)



printf(“Working senior”);


else



printf(“Retired senior”);

}

else if(age > 20)


printf(“Adult”);

else if (age > 12)


printf(“Teen”);

else 


printf(“Child”);

return 0;

}

Switch statement:

Another useful statement in C is the switch statement. 
switch (expression) {

case constant:   statements




    break;

case constant:   statements




     break;

case constant:   statements




    break;

default:

statements

} 

This is similar to if statement in giving you multiple options and do actions accordingly, but its behavior is different. 
The statement tests whether an expression matches one of a number of constant integer or character values labeled as cases. 
If one matches the expression, execution starts at that case. 

The default clause is optional. If it is not there and none of the cases match, no action is taken. The default is similar to else in if-else-if 
The break keyword is used to exit the switch statement. if a case matches the expression and no break key word is used, the execution will continue through the statements until a break statement is found or the end of the switch statement is reached. 
The switch statement is less general than if-else-if because it checks only equality of the same variable (expression) with specific values following the case words.
 Consider this example:

printf(“Enter your grade: “);

scanf(“%c”, &grade);

switch (grade) {

case ‘A’:
case ‘a’: 

case ‘B’:
case ‘b’:
printf(“Good standing”);




   break;

case ‘C’: 
case ‘c’   printf(“O.K.”);




   break;

case ‘D’:
case ‘d’:
case ‘F’:
case ‘f’:  printf(“Poor, student is on probation”);




    break;

default:
printf(“Invalid letter grade”);

}

Exercises:
Exercise  #1:

Rewrite the age program using simple ifs instead of if-else-if.  Ignore the work status part i.e. print only, “Senior”, or ”Adult”, or  “Teen”, or “Child”.
Exercise # 2:

Rewrite the program concerning the grade by using if-else-if instead of switch.

Exercise # 3:

Write a program that prompts the user to enter two numbers A and B, and then it will check the numbers and print one of the following:

	You have entered two even numbers
	If both numbers are even

	You have entered two odd numbers
	If both numbers are odd

	You have entered one even number and one odd number.
	If any one of the numbers is even and the other is odd (the order does not matter).


Hint: you may use the remainder operation (%) for checking the numbers.

Exercise #4:

Write a program that prompts the user to enter a shape ID according to the following table:

	Shape
	ID

	Square
	1

	Rectangle
	2

	Circle
	3


Then depending on the shape ID entered by the user the system will respond as follows:

	0
	The program terminates.

	1
	The system will print on the screen:

“You have chosen a square please enter the length of its side: “

And it will prompt the user to enter the side of the square (S) and then prints the area of the square on the screen according to the following equation:

Area of a square = S2

	2
	The system will print on the screen:

“You have chosen a rectangle please enter the width and height: “

And it will prompt the user to enter two numbers for the width (W) and height (H) correspondingly.

Finally the system will print the area of the rectangle on the screen according to the following equation:

Area of a rectangle = W * H

	3
	The system will print on the screen:

“You have chosen a circle please enter the radius of the circle: “

And it will prompt the user to enter one number for the radius (R).

Finally the system will print the area of the circle on the screen according to the following equation:

Area of a rectangle = π R2


Exercise #5:

Use switch statement to write a program that prompts the user for a day of the week (from 1 to 7). 1 is Saturday, 2 is Sunday and so on. The program then prints the name of the day.  If the number typed is 1, the program should print Saturday, if it is 2, it will print Sunday and so on.  Your program should handle the case of wrong input within the switch statement.
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