Honors Introduction to C – Friday Program #4 (Loops in C)

The Problem

Consider the problem of printing out all the positive integer solutions to the equation
x + y + z = 100, where x < y and y < z.

One method would be to cycle through all possible values of x, y and z in the range [1,100] and then use an if statement to sift through the valid solutions.

This solution is included as an attachment in a separate file, xyz.c, and included below.

Your goal will be to improve the efficiency of this solution by making the looping structure more efficient. In particular, you must continue to print out the total number of times the inner-most loop is entered and you must attempt to minimize this number.

Before you test your program on larger values of N, please comment out the print statement. Printing takes a huge amount of processor time. We can only test for larger values of N by removing printing.

Your goal will be to see, as N gets large, the difference between the number of solutions and the number of times the inner-most loop is entered. The goal should be to minimize this difference.

xyz.c

#include <stdio.h>
#define N 100

int main() {

    int x, y, z;
    int timesinloop = 0, count = 0;

    // Go through all possibilities of x, y and z, in range.

    for (x=1; x<=N; x++) {

        for (y=1; y<=N; y++) {

            for (z=1; z<=N; z++) {

                timesinloop++;

                if (x+y+z == N && x < y && y < z) {

                    count++;

                    printf("%d + %d + %d = %d\n", x,y,z,N);

                }

            }

        }

    }

    printf("Number of solutions = %d\n", count);

    printf("Loop iterations = %d\n", timesinloop);
    return 0;

}

What to Turn In

Make your improvements and store them in a separate file called xyz-2.c. Then, by adjusting N, find the maximum value of N for which xyz.c runs in under 1 second. Then, do the same for your program, xyz-2.c Does this improvement surprise you? Do you think it's possible to make further improvements (assuming that the program must print out one line for each solution)? Why or why not? If we just need to print out the total number of solutions, might there be a way to avoid loops all together? Write up your findings in a text document (or a Word document), call it writeup.txt or writeup.doc(x).

Thus, there are two files to turn in:

1) xyz-2.c

2) writeup.txt (or writeup.doc or writeup.docx)

