Introduction to C - Programming Assignment #1

Assigned: 1/30/06

Due: 2/13/06 (Monday) at 3:00am 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:  Approaching Trains Problem

Imagine a two-way straight railway and two trains approaching each other from opposite directions.  You need to compute how long (in minutes) would it take for these trains to come side by side.  You will also compute how many miles each train travels till then.  Write a program to read in the distance (in miles), speeds of the trains (in miles per hour), and output the time to meet (in miles and use 3 digits of precision after the decimal point for displaying it) and the distance traveled by each train (use 2 digits of precision). 

Input Specification

1. The distance (in miles) between the trains will be a positive integer. 

2. The speed of trains (in miles per hour) will be positive integers.

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

What is the distance between trains in miles?

24

What is the speed of the first train in miles per hour?

12

What is the speed of the second train in miles per hour?

16

It will take 51.429 minutes for the trains to meet.
The first train will travel 10.29 miles. 

The second train will travel 13.71 miles. 

Problem B:  Time Converter

You are to write a program that will convert from one unit of time (minutes) to two other units of time (seconds and hours). Your program should prompt the user for two pieces of data:

1) The number of minutes

2) Whether they want their answer for #1 converted to seconds or hours.

Based on their choice for the second question, you should output the appropriate conversion to three decimal places.

Input Specification

1. The number of minutes will be a positive real number. 

2. The answer to #2 will either be 1 or 2, indicating seconds and hours, 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

How many minutes did the trains take to meet?

51.429

What would you like to convert this time to? (1=sec, 2=hrs)

1

51.429 minutes is 3085.740 seconds.

Sample Run #2

How many minutes did the trains take to meet?

51.429

What would you like to convert this time to? (1=sec, 2=hrs)

2

51.429 minutes is 0.857 hours.

Problem C:  Trains with different time units

Edit the program you wrote for part A to ask the user to give the unit of time in which they would like their answer computed. Then use this to adjust the first line of the output in the appropriate unit (seconds, minutes or hours).

Input Specification

1. The distance (in miles) between the trains will be a positive integer. 

2. The speed of trains (in miles per hour) will be positive integers.

3. The time unit for the response will be indicated by either a 1, 2 or 3, indicating,

    seconds, minutes and hours, respectively.

Output Sample

Here are three 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

What is the distance between trains in miles?

24

What is the speed of the first train in miles per hour?

12

What is the speed of the second train in miles per hour?

16

What unit for the time calculation? (1=sec,2=min,3=hrs)

1

It will take 3085.740 seconds for the trains to meet.
The first train will travel 10.29 miles. 

The second train will travel 13.71 miles. 

Sample Run #2

What is the distance between trains in miles?

24

What is the speed of the first train in miles per hour?

12

What is the speed of the second train in miles per hour?

16

What unit for the time calculation? (1=sec,2=min,3=hrs)

2

It will take 51.429 minutes for the trains to meet.
The first train will travel 10.29 miles. 

The second train will travel 13.71 miles. 

Sample Run #3

What is the distance between trains in miles?

24

What is the speed of the first train in miles per hour?

12

What is the speed of the second train in miles per hour?

16

What unit for the time calculation? (1=sec,2=min,3=hrs)

3

It will take 0.857 hours for the trains to meet.
The first train will travel 10.29 miles. 

The second train will travel 13.71 miles. 

Deliverables

Three source files:


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


2) time.c for your solution to problem B


3) combine.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.)

