Programming Project 3

Control Structures and Data Files

Date Assigned:  7 October 2002
Date Programmer’s Block Due:  9 October 2002

Date Program Due:  14 October 2002
Learning Goals:

The purpose of this project is to learn how to:

1. Use control structures of different kinds

2. Use built in C functions

3. Write and Read files

4. Format output

Assignment:

Program:

Ray Derr, a poor Wright State University student, could not afford a calculator so he decided to ask the CEG220 class to create a program for him.  Ray is really, really good at adding and subtracting so he decided not to ask for those capabilities.  He defined the following requirements:

The program must be able to multiply, divide, and raise numbers to a power, do multiple multiplications, save results to a file, and display results from a file.

The program must use double precision numbers for all calculations.

The program must be able to continue accepting input until the user wants to quit (use a do-while loop).

The program must clear the execution window when displaying the new answer.

The program must do error (such as division by zero) checking (use a while loop to continue asking for input if it is incorrect.  Be sure to issue an error message as to what is wrong.  Ray was unsure what would happen if he tried to raise a negative number to an integer power or a real power.  He also was unsure if it could handle numbers to negative powers.  You are to check what happens and not allow invalid input.

You are to create a program for Ray.  The program is to ask the user for what calculation is to be done:


Please choose a calculation:



(1) Multiplication



(2) Division

(3) Raise to a power

(4) Multiplication Table

(5) Display Results



(6) Quit

You are to use a switch statement to choose what to do based on the users choice.  The program is to loop until the user decides to quit.  Remember to display a short title line explaining the program to the user.  You must perform error checking.

The program must display the answer in the following forms:

1.23 times 1.11 equals 2.34           For multiplication

1.23 divided by 1.23 equals 1.00   For division

1.23 raised to 0.00 equals 1.00      For raising to a power

1.23 times 1.00 equals 1.23           For multiplication table

        times 2.00 equals 2.46   

        times 3.00 equals 3.69

For the “raise to a power” you are to determine if the number to be raised is negative (use an if/else for this).  If it is negative you are to permit the use of integer powers only.  If the number is positive any power may be used.

For the multiplication table the user is to enter in the multiplier one time and then be asked for the beginning, ending, and the increment for the multiplicands.  In the output example the beginning multiplicand is 1.00, the ending multiplicand is 3.00 and the increment is 1.00.  You are to use a for loop for this.

The program is to create a file called Assignment3.dat.  All output to the screen should also be made to this file.  You must properly open and close this file.  When the user asks to display results, the contents of this file are to be displayed on the screen, nicely formatted.

The program must allow time for the user to read the answer before continuing.  Using a couple of  getchar(); statements will require the user to type a character before continuing.

A good test plan must be created.  It will consist of a table of input values and correct output.  It will test all options for the program.  Remember output screens must be included for each test.

You are to also include a print out of the Assignment3.dat file.  Do this by opening in this file in Notepad and printing it.

Grading:

To be acceptable all specifications in the assignment are to be met.

To be acceptable the Programmer’s Block Style Guide must be followed.

Te be acceptable all requirements from the Project Requirements guide must be followed.

Grading:

Is the user prompted for each input?

Is the output well formatted (looks good to the eye)?

Are units specified for input and output?

Are the submitted items per specifications?

Are meaningful variable names used (not variables in equations)?

Is the test plan adequate?

Are hand calculations for correct computation in test plan?

Are there output screens covering all tests in the test plan?

