Introduction to C - Programming Assignment #1
Assigned: 8/28/06

Due: 9/9/06 (Saturday) at 3:00am WebCT Time

Note: There are three parts to this assignment!!!

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.

Citation

All the factoids about beer and exercise given in this assignment are paraphrased from realbeer.com.

Problem A:  Cost of Beer
Studies have shown that, on average, someone who consumes a single 12-ounce can of beer every day without compensating for the calorie intake through diet modifications or extra exercise, will gain approximately 15 pounds in one year. You can assume this ratio of beer-to-weight-gain is constant. (For example, doubling the beer consumption to two 12-ounce cans per day will lead to 30 pounds of extra weight in one year.)

You will have to ask the user how many beers he or she expects to consume each day, on average, as well as the average amount of money he or she spends on a single 12-ounce can of beer. Using this information, your goal is to write a program to determine the following:

1. How many beers will the user consume over the course of the year?

2. Assuming a beer is 150 calories, how many calories will the user take in from beer alone over the course of the year?

3. How much weight can the user expect to gain in one year based on the number of 12-ounce beers they consume every day?

4. How much the user will spend on beer this year?

All output should be displayed using 2 digits of precision after the decimal point!

You may assume that there are 365 days in a year (ignoring leap years).

Input Specification

1. The number of 12-ounce beers consumed each day will be a non-negative real number.
2. How much the user spends on a single beer, on average, will be a positive real number. (Some people like cheap beer, while others pay a bit more for their favorite brand.)

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 #1

On average, how many beers will you consume each day?

2.5
On average, how much will you pay for each can of beer?

1.25
That is approximately 912.50 beers in one year.

In one year, you will consume approximately 136875.00 calories from beer alone.

Without diet or exercise to counter these calories, you can expect to gain 37.50 pounds from drinking that much beer this year.
You will spend approximately $1140.62 on beer this year.

Problem B:  Leap Years
Now modify your program from Problem A to ask the user whether or not it is a leap year, and then compute the results based on their response. You may assume that, if it is a leap year, the beer-to-weight-gain ratio is adjusted accordingly. (So instead of gaining 15 pounds by drinking one beer every day, the user will gain 15.04 pounds.)
Input Specification

1. The number of 12-ounce beers consumed each day is a non-negative real number.

2. How much the user spends on a single beer, on average, is a positive real number.
3. Whether it is or is not a leap year, indicated by either a 1 or a 2 respectively.

Output Sample

Here are two sample outputs 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 #1

On average, how many beers will you consume each day?

2.5

On average, how much will you pay for each can of beer?

1.25
Is it a leap year? (1 = yes, 2 = no)

1
That is approximately 915.00 beers in one year.

In one year, you will consume approximately 137250.00 calories from beer alone.

Without diet or exercise to counter these calories, you can expect to gain 37.60 pounds from drinking that much beer this year.

You will spend approximately $1143.75 on beer this year.
Sample Run #2

On average, how many beers will you consume each day?

0.285
On average, how much will you pay for each can of beer?

0.50
Is it a leap year? (1 = yes, 2 = no)

2
That is approximately 104.02 beers in one year.

In one year, you will consume approximately 15603.75 calories from beer alone.

Without diet or exercise to counter these calories, you can expect to gain 4.27 pounds from drinking that much beer this year.

You will spend approximately $52.01 on beer this year.

Problem C:  Walking off the Calories
Suppose a person can burn off the 150 calories from a beer by walking for 40 minutes at a moderate pace of 3 miles per hour. Based on the number of beers the user consumes each day, as well as the number of minutes he or she walks each day, determine how much longer the user must walk (both in minutes as well as in hours) in one year to counter the rest of the beer calories consumed. Also display the total amount of time (both in minutes as well as in hours) that must be spent walking in order to burn all the calories, as well as the average amount of time (both in minutes as well as in hours) that would have to be spent walking each day in order to achieve that goal. You may once again assume that there are 365 days in a year (ignoring leap years). 
All values should be output with 2 digits of precision after the decimal.

Input Specification

1. The number of 12-ounce beers consumed each day is a non-negative real number.

2. The number of minutes spent walking each day is a non-negative real number.

3. Both of these values will be such that the user will have to walk more to counteract the effect of the beer, thus, mathematically, the computation for how much extra time is needed for walking will never be a negative number.
Output Sample

Here are two sample outputs 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 #1

On average, how many beers will you consume each day?

1.2
On average, how many minutes do you spend walking each day?
0.0
You will need to walk 17520.00 more minutes (292.00 hours) to burn all those calories, for a total of 17520.00 minutes (292.00 hours) of walking this year.
That amounts to 48.00 minutes (0.80 hours) of walking every day. 

Sample Run #2

On average, how many beers will you consume each day?

2.5

On average, how many minutes do you spend walking each day?

60.0

You will need to walk 14600.00 more minutes (243.33 hours) to burn all those calories, for a total of 36500.00 minutes (608.33 hours) of walking this year.
That amounts to 100 minutes (1.66 hours) of walking every day. 
Deliverables
Three source files:


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


2) leapyear.c for your solution to problem B


3) walking.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 Dev C++ 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.)

