Introduction to C - Programming Assignment #1

Assigned: 9/1/05

Due: 9/11/05 (Sunday) at 11:55pm WebCT Time

Objective

1.  To give students practice at typing in, compiling and running a simple program.

2.  To learn how to read in input from the user.

3. To learn how to use assignment statements and arithmetic expressions to make calculations.

Problem A: Gas Expenses

You are in college now and want to estimate how much you will spend on your car for gas each month, so that you have some idea how much money you'll have left over for other things. The information you will collect from the driver is:

1. How many miles per gallon your car gets.

2. The size of your gastank in gallons.

3. The price of gas per gallon.

4. The number of miles you drive in a month.

Prompt the user to input these four values. You will output a single statement listing the cost of gas money for one month.

Input Specification

1. miles per gallon, size of the gastank and the number of miles driven in a month will all be positive integers.

2. The price of gas per gallon will be a positive real number (to two decimal places), in dollars.

Output Specification

Output the cost in dollars of gas for a month to two decimal places. Your output should follow the format below, where XX.XX is the cost in dollars to build the goldfish tank.

The cost of gas for the month is $XX.XX.
Output Sample

Here is one sample output of running the program. Note that this test is NOT a comprehensive test. You should test your program with different data than is shown here based on the specifications given. The user input is given in italics while the program output is in bold.

Sample Run

How many miles per gallon does your car get?

24

What is the size of your gastank in gallons?

12

What is the price of gasoline per gallon?

3.00

How many miles do you drive in a month?

1000

The cost of gas for the month is $125.00.
Problem B: Jelly Bean Prize

The local Walmart is giving away a shopping spree to the contestant who can come closest to guessing the number of jelly beans in a jar. In order to maximize your chance of winning, you write a computer program to help you with the approximation. In particular, you assume that each jelly bean is a perfect sphere, and that the container holding the jelly beans is a cylinder. Finally, you assume that a certain percentage of the container (in volume) is air. Write a program that prompts the user for this information and then uses it to calculate the number of jelly beans in the container.

Input Specification

1. The radius of a jelly bean will be a positive real number.

2. The radius and height of the container will be positive real numbers.

3. The percentage of the container containing air will be a positive real number in between 0 and 100, inclusive.

Output Specification

Output the number of jelly beans you expect for there to be in the jar utilizing the information above. Write your output in the following format:

The number of jelly beans is XXXX.

where XXXX is an integer. (You may round or truncate. The decision is left up to you.)

Output Samples

Here is one sample output of running the program. Note that this test is NOT a comprehensive test. You should test your program with different data than is shown here based on the specifications given. The user input is given in italics while the program output is in bold.

Sample Run

What is the radius of a jelly bean?

1.5

What is the radius of the container?

8

What is the height of the container?

10

What percentage of the container is air?

50

The number of jelly beans is 71.

Problem C: Storing your picture files

You would like to store some of your pictures on a CD. You would like to figure out how many pictures you can store. You use the following pieces of information to make the calculation:

1. The number of megabytes of free space on your computer. (Note: One megabyte is exactly 1048576 bytes.)

2. The length and width of each picture in pixels.

In order to solve the problem, assume that each pixel can be stored in 3 bytes. (In reality, less space is used on average to store a pixel from an image.) After prompting the user for the information, output the maximum whole number of pictures that can be stored on the free space of the CD.
Input Specification

1. All three input values will be positive integers.

Output Specification

Output the maximum number of pictures that can be stored on the user's CD using the following format, where X is the maximum number of pictures:

You can store X pictures on your CD.

Output Samples

Here is one sample output of running the program. Note that this set of tests is NOT a comprehensive test. You should test your program with different data than is shown here based on the specifications given. The user input is given in italics while the program output is in bold.

Sample Run #1 
How many megabytes of free space is on your CD?

24

What is the length of each picture in pixels?

300

What is the width of each picture in pixels?

200

You can store 139 pictures on your CD.

Deliverables

Three source files:


1) gas.c, for your solution to problem A


2) jellybean.c for your solution to problem B


3) pictures.c for your solution to problem C

All files are to be submitted over WebCT.

Restrictions

Although you may use other compilers, your program must compile and run using cygwin or gcc. Please use either your olympus account or jGRASP to develop your program. Your program should include a header comment with the following information: your name, course number, section number, assignment title, and date. Also, make sure you include ample comments throughout your code describing the major steps in solving the problem.

Grading Details

Your program will be graded upon the following criteria:

1) Your correctness

2) Your programming style and use of white space. (Even if you have a plan and your program works perfectly, if your programming style is poor or your use of white space is poor you could get 10% or 15% deducted from your grade.)

3) Compatibility to either cygwin in Windows or gcc under olympus. (If your program does not compile in either of these environments, you will get a sizable deduction from your grade.)

