Honors Introduction to C

Test #3 Solutions
4/8/2011

1) (20 points) Determine the output of the following program:

#include <stdio.h>

int f(int a, int b);

int main() {

    int a = 4, b = 1;

    b = f(a,b) + f(b,a);

    printf("a = %d, b = %d\n", a, b);

    a = 3*b + f(a+b, a-b);

    printf("a = %d, b = %d\n", a, b);

    return 0;

}

int f(int a, int b) {

    int c = 4*a - 3*b;

    a = (c + 5 + a)%17;

    b = a - 5;

    printf("a = %d, b = %d\n", a, b);

    return c + b;

}
a = 5, b = 0
a = -2, b = -7

a = 4, b = -2

a = -3, b = -8

a = -24, b = -2
Grading: 2 pts a piece

2) (20 points) Determine the output of the following program:

#include <stdio.h>

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

int main() {

    int a = 4, b = 1;

    b = f(&a,&b) + 13;

    printf("a = %d, b = %d\n", a, b);

    a = f(&b, &a)/3;

    printf("a = %d, b = %d\n", a, b);

    f(&b,&b);

    return 0;

}

int f(int* a, int* b) {

    int c = 4*(*a) - 3*(*b);

    *a = (c + 5 + *a)%17;

    *b = *a - 5;

    printf("a = %d, b = %d\n", *a, *b);

    return c - *b;

}

a = 5, b = 0

a = 5, b = 26
a = 1, b = -4
a = 31, b = 1
a = 2, b = 2
Grading: 2 pts a piece

3) (15 points) Complete the function below so that it returns 1 if any 2 of the four values passed into the function are equal and returns 0 otherwise. (For example, hasrepeats(2, 5, 3, 5) returns 1, hasreapeats(2, 3, 3, 3) returns 1, while hasrepeats(5, 4, 3, 2) returns 0.)

int hasrepeats(int a, int b, int c, int d) {

    return a==b || a==c || a==d || b==c || b==d || c==d;  
}

Grading: return 1 pt, ors 3 pts, 1 pt for each case(6 pts total)
4) (20 points) An infinite series that converges to π is as follows:
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Utilize this series to write a function that returns an approximation of pi. The input value will be n, the number of terms for which to sum the series. For example, piapprox(1) should return 4 and piapprox(2) should return 2.666667.

double piapprox(int n) {

    double sum = 0;
    int i, sign = 1;

    for (i=1; i<=n; i++) {

        sum = sum + sign*4.0/(2*i-1);

        sign = -sign;

    }

    return sum;

}
Grading: Accumulator variable: 2 pts

         Looping n times: 3 pts

         Having 4 in the numerator of each term: 1 pt

         Correct denominator formula: 5 pts

         Alternating signs: 3 pts

         Return statement: 2 pts
5) (24 points) Write a function that takes in an integer array and its length and returns the mode. If there are multiple modes, return the smallest of all the modes. You are guaranteed that all the numbers in the array are in between 0 and 99, inclusive.
int mode(int array[], int length) {

    int freq[100]; // Creating freq array – 2 pts
    int i;

    for (i=0; i<100; i++)  // Init freq array – 3 pts
        freq[i] = 0;

    for (i=0; i<length; i++) // 3pts loop through array
        freq[array[i]]++;    // 5 pts – updating freq correctly
    int mode = 0;            // 2 pts to store the eventual mode
    for (i=1; i<100; i++)         // 3 pts

        if (freq[i] > freq[mode]) // 3 pts

            mode = i;             // 2 pts

    return mode;                  // 1 pt
}

6) (1 point) Which company makes Hershey’s Milk Chocolate bars? Hershey
