CS102: Introduction to Computer Science
Fall 2004

Homework #4, version 2
Due Sunday night, December 5, by midnight

Write a program which uses a recursive function to determine all ways that N positive integers can be chosen such that the sum is S, where S and N are specified by the user.  Your program may assume that the user will only type integers, but it should ensure that S is a positive integer from 1 through 25 and N is a positive integer from 1 to 5.  The program should display all possible solutions, and also indicate the number of total solutions.  One sample run and one partial sample run can be found on the next page.
Hint:  My recursive function uses five parameters; they are:

(1) An array of integers representing those used in a single solution.

(2) An integer representing the number of slots of the array already used on the way to a particular solution.
(3) An integer representing the number of remaining slots in the array.

(4) An integer representing the remaining portion of the sum that must be handled by the remaining slots in the array.

(5) A pointer to an integer that points to the location where the number of total solutions is being stored.

This is not the only way to do it, and you are free to deviate from this suggestion.

Your homework will be graded out of 100 points with the following breakdown:

· Correctness:  You should follow all instructions exactly as stated above.  75 points.

· Elegance and Efficiency:  You should use the concepts we have learned in class to write your program in a simple, elegant manner.  10 points.

· Format:  Your program should use indentation and other spacing which makes the code readable and easy to understand.  10 points.

· Comments:  You should include one comment at the top of your program indicating your full name and what the program does, and one or more additional comments wherever you think they are appropriate.  5 points.

Below are one complete sample run and the start and end of a second sample run:
Enter sum (an integer from 1 to 25): 10

Enter number of terms (an integer from 1 to 5): 3

1 + 1 + 8

1 + 2 + 7

1 + 3 + 6

1 + 4 + 5

1 + 5 + 4

1 + 6 + 3

1 + 7 + 2

1 + 8 + 1

2 + 1 + 7

2 + 2 + 6

2 + 3 + 5

2 + 4 + 4

2 + 5 + 3

2 + 6 + 2

2 + 7 + 1

3 + 1 + 6

3 + 2 + 5

3 + 3 + 4

3 + 4 + 3

3 + 5 + 2

3 + 6 + 1

4 + 1 + 5

4 + 2 + 4

4 + 3 + 3

4 + 4 + 2

4 + 5 + 1

5 + 1 + 4

5 + 2 + 3

5 + 3 + 2

5 + 4 + 1

6 + 1 + 3

6 + 2 + 2

6 + 3 + 1

7 + 1 + 2

7 + 2 + 1

8 + 1 + 1

Total number of solutions = 36.

Enter sum (an integer from 1 to 25): 25

Enter number of terms (an integer from 1 to 5): 5

1 + 1 + 1 + 1 + 21

1 + 1 + 1 + 2 + 20

1 + 1 + 1 + 3 + 19

1 + 1 + 1 + 4 + 18

...

19 + 3 + 1 + 1 + 1

20 + 1 + 1 + 1 + 2

20 + 1 + 1 + 2 + 1

20 + 1 + 2 + 1 + 1

20 + 2 + 1 + 1 + 1

21 + 1 + 1 + 1 + 1

Total number of solutions = 10626.

