CS102: Introduction to Computer Science
Fall 2004

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

The first several rows of Pascal's Triangle look as follows:
1
1  1
1  2  1
1  3  3  1
1  4  6  4  1
1  5  10  10  5  1
1  6  15  20  15  6  1
1  7  21  35  35  21  7  1
1  8  28  56  70  56  28  8  1
1  9  36  84  126  126  84  36  9  1
The first row, containing just a single number 1, is considered row 0; the second row is considered row 1; etc.  So each row N contains N+1 values, and we will label the positions of these values from 0 through N.  For example, you can see above that the value in position 4 of row 8 is 70; the value in positions 3 and 5 of row 8 is 56.
Pascal's Triangle has some fascinating mathematic properties, but all you need to know for this assignment is that each number in the triangle is the sum of the two numbers directly above it.  (The first and last values in each row are automatically 1.)
Write a program which asks the user for a row number N and a position number R and then uses a recursive function to compute the value in row N and position R.  Note: this is not an efficient method for computing these values, and in fact it is grossly inefficient in the same way as the recursive solution for the Fibonacci sequence; but this is what I want you to do for the assignment.
Your program may assume the user the user will enter integers, but it should ensure that the row number is an integer from 0 to 20, and that the position number is an integer from 0 to N (where N is the row number, entered first).

See the next page for a few sample runs and grading criteria.

Here are a few sample runs:

Enter a row number (from 0 to 20): -1

Enter a row number (from 0 to 20): 21

Enter a row number (from 0 to 20): 8

Enter a position number (from 0 to 8): -1

Enter a position number (from 0 to 8): 9

Enter a position number (from 0 to 8): 4

The value in row 8, position 4 is 70.

Enter a row number (from 0 to 20): 20

Enter a position number (from 0 to 20): 13

The value in row 20, position 13 is 77520.

Enter a row number (from 0 to 20): 11

Enter a position number (from 0 to 11): 11

The value in row 11, position 11 is 1.
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.

