
Step 1: Problem Identification and Statement
Develop a program that the user could use to calculate different characteristics of the four following shapes; rectangle, circle, cylinder, and sphere according to the users choice. This program will then use the users input (radius, height, width) and give a calculated value of the area, surface area, volume, or perimeter depending on the shape chosen.
Step 2: Gathering Information and Input/output diagram 
The program will use the following formulas (copied and pasted from assignment sheet)
Square:  Perimeter = 2(a + b) (where a and b are the sides of the rectangle) Area = ab 
Circle: Circumference = 2πR (where R is the radius of the circle) Area = πR^2 
Cylinder: Surface = 2πRh (where R is the radius of the cylinder base and h is its height) Volume = πR^2h 
Sphere: The surface area = 4πR^2 (where R is the radius of the sphere) The volume = ¾ πR^3 (where R is the radius of the sphere)
When dealing with radius for the cylinder, sphere, and circle pi will be defined as 3.14 for our calculations.

	Rectangle 
width                                                                                                                             perimeter of rectangle (cm)
                
height                                                                                                                             area of rectangle (cm2)





	Circle 	
radius																						    perimeter of the circle (cm2)

height	circumference of the circle (cm2)
	Cylinder
radius 	
										surface area (cm2)
height	         volume (cm3)																						


	Sphere
radius 	
										surface area (cm2)
height	         volume (cm3)																						










Step 3: Test Cases and Algorithm
	Shape
	Radius
	Height
	Width
	Area/Surface Area
	Perimeter/Volume

	Rectangle
	
	6
	12
	  Area = 72 cm2
	36cm

	Circle
	        6
	
	
	Area = 113.1cm2
	37.7cm

	Cylinder
	6
	12
	
	Surface Area =         452.4cm2
	1357.2cm3

	Sphere
	
6
	
	
	Surface Area =452.4 cm2
	509cm3



Algorithm 
declare w, h, pi, r, and res as float
print" This program helps you learn about a few shapes "
print "Please select  a shape"
print" 1. Rectangle
           2. Circle
           3. Cylinder
           4. Sphere"
Read input into user_choice1
if user_choice1=1
print" A rectangle is a shape with two dimensions , width and height"
print"1. Area
           2.Perimeter"
read input into user_choice2
print "Enter width of rectangle"
Read input into w
print "Enter height of rectangle"
read input into h
	if user_choice2=1
		output= w*h, 
		print "The area of the rectangle is", output
	else
		output=2*w+2*h
		print "The perimeter of the rectangle is", output
If user_choice1=2
print" A circle is a shape containing a radius  in 2-D"
print"1. Area
           2.Circumference"
read input into user_choice2
print "Enter radius of circle"
Read input into r
	if user_choice2=1
		output= pi*r^2, 
		print "The area of the circle is", output
	else
		output= 2*pi*r
		print "The circumference of the circle is", output

if user_choice1=3
print" A cylinder is a shape in 3-D,  combined of a quadrilateral and two circles"
print"1. Surface Area
           2. Volume"
read input into user_choice2
print "Enter radius of the cylinder"
Read input into r
print "Enter height of cylinder"
read input into h
	if user_choice2=1
		output=2*pi*r*h, 
		print "The surface area of the cylinder is", output
	else
		output=pi*r*r*h,
		print "The volume of the cylinder is", output
if user_choice1=4
print" A sphere is a shape in 3-D, an example of a sphere is a ball "
print"1. Surface Area
           2.Volume"
read input into user_choice2
print "Enter radius of sphere"
Read input into r
	if user_choice2=1
		output= 4*pi*r*r, 
		print "The surface area of the sphere is", output
	else
		output= 3/4*pi*r^3
		print "The volume of the sphere is", output

End


Step 4 : 

#include <stdio.h>
#include <stdlib.h>


int main()
{
    int user_choice1, user_choice2;
    float h, w, res, r, pi=3.14;

    printf("This program helps you learn about a few shapes\n");
    printf("Choose one of the following\n");
    printf("1. Rectangle\n2. Circle\n3. Cylinder\n4. Sphere\n");

    scanf("%d", &user_choice1);
    if (user_choice1==1){
        printf("You chose a rectangle.");
        printf("A rectangle has an area and a perimeter. Choose one of the following to calculate\n");
        printf("1. Area\n2. Perimeter\n");
        scanf("%d", &user_choice2);
        printf("Enter width of rectangle\n");
        scanf("%f",&w);
        printf("Enter the height of the rectangle\n");
        scanf("%f", &h);

        if (user_choice2==1){
                res= w*h;
                printf ("The area is %f", res);}
        else{
                res = 2*(w+h);
        printf ("The perimeter is %f", res);}
    }
    else if (user_choice1==2){
        printf("You chose a circle.");
               printf("A circle has an area and a circumference. Choose one of the following to calculate\n");
        printf("1. Area\n2. Circumference\n");
        scanf("%d", &user_choice2);
        printf("Enter the radius of the circle\n");
        scanf("%f",&r);

        if (user_choice2==1){
                res= pi*r*r;
                printf ("The area is %f", res);}
        else{
                res = 2*(2*pi*r);
        printf ("The circumference is %f", res);}
    }
    else if (user_choice1==3){
        printf("You chose a cylinder.");
        printf("A cylinder has a surface area and a volume. Choose one of the following to calculate\n");
        printf("1. Surface Area\n2. Volume\n");
        scanf("%d", &user_choice2);
        printf("Enter the radius of the Cylinder\n");
        scanf("%f",&r);
        printf("Enter the hieght of the Cylinder\n");
        scanf("%f", &h);

        if (user_choice2==1){
                res= 2*pi*r*h;
                printf ("The surface area is %f", res);}
         else{
                res = pi*r*r*h;
                printf ("the area is %f", res);}
            }

    else
        {
        printf("You chose a sphere.");
        printf("A sphere has a surface area and a volume. Choose one of the following to calculate\n");
        printf("1. Surface Area\n2. Volume\n");
        scanf("%d", &user_choice2);
        printf("Enter radius of sphere\n");
        scanf("%f",&r);

        if (user_choice2==1){
                res = 4*pi*r*r;
                printf ("The surface area is %f", res);}
        else{
                res = (3.0/4.0)*pi*(r*r*r);
        printf ("The volume is %f", res);}
    }

    system("pause");
    return 0;
}
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