Introduction to Computer Programming (COP 3223) Test #3 3/30/2012 Solutions
1) (15 pts) Write a segment of code that prints out all integers in between 1 and 10000, inclusive, that are either multiples of 3 or 5, one integer per line. The first 6 numbers your code segment should print out are 3, 5, 6, 9, 10 and 12.

    int i;					// 1 pt

    for (i=1; i<=10000; i++) {	// 6 pts (1 pt for, 1 pt (),
                                   //  1 pt i=1, i++, 2 pts <=
        if (i%3 == 0 || i%5 == 0)	// 5 pts
            printf("%d\n", i);	// 3 pts
    }







2) (15 pts) Define the function sqrtfact(n) to equal the product of the square roots of the positive integers in between 1 and n, inclusive, for example, sqrtfact(5) =  . Complete the function below so that it returns the sqrtfact of its formal parameter, n. You may assume n > 0.

#include <math.h>

double sqrtfact(int n) {

    int i;				// 1 pt
    double prod = 1;		// 2 pts

    for (i=1; i<=n; i++)		// 6 pts – same as for for #1
        prod = prod*sqrt(i);	// 5 pts – 1 pts for LHS
                              //  1 pt for *, 3 pts for sqrt(i)
    return prod;			// 1 pt




}

3) (16 pts) What is the output of the following program?

#include <stdio.h>

int f(int a, int b, int c);

int main() {
    int num = 372, sum = 0, i;

    for (i=0; i<3; i++) {
        sum = sum + f(num%8, 8, i);
        num = num/10;
    }
    printf("Sum is %d.\n", sum);
    return 0;
}

int f(int a, int b, int c) {
    int s = a, i;
    for (i=0; i<c; i++) {
        s = s*b;
    }
    printf("Returning %d.\n", s);
    return s;
}

Returning 4.
Returning 40.
Returning 192.
Sum is 236.

Grading: 1 pt for word on each line, 3 points for number on each line.


4) (30 pts) Consider a simplified game of darts, where for each throw, you can hit one of 20 targets, numbered 1 through 20. If you miss all of the targets, the target 0 is considered hit. Complete the program below so that it reads in a sequence of throws from the file "darts.txt", keeps track of how many times each target (0 through 20, inclusive) was hit, the maximum, minimum and average throws and outputs these. The file format is as follows: The first line contains a single positive integer, n, the number of dart throws. The following n lines contain one integer each, representing a dart throw. (Each of these numbers will be an integer in between 0 and 20, inclusive.) In the chart, only include lines for numbers that have been hit at least once.

#include <stdio.h>
int main() {

    FILE* ifp = fopen("darts.txt", "r");
    int i;
    int darts[21];

    for (i=0; i<21; i++)		// 3 pts
        darts[i] = 0;			// 1 pts

    int numdarts;

    fscanf(ifp, "%d", &numdarts);		// 2 pts

    int sum = 0, min=21, max=-1;

    for (i=0; i<numdarts; i++) {

        int number;
        fscanf(ifp, "%d", &number);		// 2 pts
        darts[number]++;			// 3 pts
        sum += number;				// 3 pts

        if (number < min)			// 2 pts
            min = number;			// 2 pts
        if (number > max)			// 2 pts
            max = number;			// 2 pts
    }
    printf("The minimum dart throw was %d.\n", min);
    printf("The maximum dart throw was %d.\n", max);
    printf("The average dart throw was %.2lf.\n",(double)sum/numdarts);//3pts
    printf("Value\tNumber of Darts\n");
    for (i=0; i<21; i++ )
        if ( darts[i] > 0 )			// 2 pts
            printf("%d\t%d\n", i , darts[i] );	// i = 1 pt, darts[i] = 2 pts
    fclose(ifp);
    return 0;
}
5) (22 pts) A fraction square is one where in the row r, column c, the value r/c is stored as a  double. (The first row is numbered row 1.) For example, here is a 5 x 5 fraction square, with each entry rounded to 2 decimal places:

	1.00
	0.50
	0.33
	0.25
	0.20

	2.00
	1.00
	0.67
	0.50
	0.40

	3.00
	1.50
	1.00
	0.75
	0.60

	4.00
	2.00
	1.33
	1.00
	0.80

	5.00
	2.50
	1.67
	1.25
	1.00



Complete the program below so that it fills up a 10 x 10 array of doubles with a 10 x 10 fraction square, and then prints out each of the values, rounded to 2 decimal places. There should be 10 values on each line printed out to 2 decimal places, each separated by tabs.

int main() {

    int i,j;
    double fracsquare[10][10];

    /*** Fill in Fraction Square. ***/

    for (i=0; i<10; i++)					// 3 pts
        for (j=0; j<10; j++)				// 3 pts
            fracsquare[i][j] = (double)(i+1)/(j+1);
		  // 4 pts – LHS = 1 pt, division = 2, cast = 1

    /*** Print out Fraction Square. ***/
    
    for (i=0; i<10; i++) {				// 3 pts
        for (j=0; j<10; j++)				// 3 pts
            printf("%.2lf\t", fracsquare[i][j]); // 4 pts
        printf("\n");					// 2 pt
    }

    //  4 pts – 1 for printf, 1 for precision, 1 for tab,
                1 for fracsquare[i][j] 
    return 0;
}

[bookmark: _GoBack]6) (2 pts) How many "first dates" does Adam Sandler's character go on with his love interest in the movie, 50 First Dates? 50
