SYSC 2006 A Fall 2014 - Midterm Solutions. */

#include <stdio.h>
#include <math.h>
#include <stdbool.h>
#include <stdlib.h>

// Question 1 (4 marks)

struct area_vol {
    double area;
    double volume;
};

typedef struct area_vol area_vol_t;

area_vol_t cone_area_volume(double radius, double height)
{
    area_vol_t result;
    result.area = 3.1415 * radius * sqrt(radius * radius + height * height);
    result.volume = 3.145 * radius * radius * height / 3;
    return result;
}

/* 1 mark for declaring a variable of "type" area_vol_t 
 * (or type struct area_vol) to hold the calculated area and volume.
 * 1 mark for calculating the area and assigning it to the area member.
 * 1 mark for calculating the volume and assigning it to the volume member.
 * 1 mark for returning the structure.
 */

// Question 2 (11 marks)

/*
(a) (1 mark)
printf("%d\n", samples[5]);

(b) (2 marks)
for (int i = 0; i < n; i += 1) {
    printf("%d", elems[i]);
}

(c) (2 marks)
num_evens = 0;
for (int i = 0; i < n; i++) {
    if (values[i] % 2 == 0) {
        num_evens += 1;
    }
}
printf("%d", num_evens);
*/

// (d) (6 marks)

/* This function returns true if every even integer is followed by
 * one or more odd integers; otherwise it returns false.
 */
_Bool even_odd(int arr[], int n)
{
    for (int i = 0; i < n-1; i+= 1) {
        /* We can stop the traversal as soon as we find two adjacent 
         * array elements that contain even numbers. 
         */
        if (arr[i] % 2 == 0 && arr[i+1] % 2 == 0) {
            return false;
        }
    }

    /* Return false if the last array element is even. */
    if (arr[n-1] % 2 == 0) {
        return false;
    }

    return true;
}

/* 1 mark for returning false if the last element in arr is even.
 * 3 marks for looping through the array and correctly checking if
 * adjacent ints are even. 0.5 marks were deducted if the loop
 * accesses seq[-1] or seq[n].
 * 1 mark for returning true if every even int is followed by an odd int.
 * 1 mark for returning false if an even int is followed by an even int.
 */

/* Here is a common incorrect solution. This function correctly returns 
 * false if arr[0] and arr[1] are both even; otherwise it returns true.
 * The body of the loop is only ever executed once.
 */


_Bool even_odd_incorrect(int arr[], int n)
{
    for (int i = 0; i < n-1; i+= 1) {
        /* We can stop the traversal as soon as we find two adjacent 
         * array elements that contain even numbers. 
         */
        if (arr[i] % 2 == 0 && arr[i+1] % 2 == 0) {
            return false;
        } else {
            return true;
        }
    }

    /* Return false if the last array element is even. */
    if (arr[n-1] % 2 == 0) {
        return false;
    }
}

/* A bit of code to test the solution to 2(d). */

int main(void)
{
    int arr1[] = {6, 3, 4, 7};
    int arr2[] = {9, 6, 3, 4, 7};
    int arr3[] = {6, 3, 4, 8};
    int arr4[] = {6, 3, 1, 4, 7};
    int arr5[] = {6, 3, 4};

    printf("Testing even_odd\n\n");

    if (even_odd(arr1, 4)) {
        printf("{6, 3, 4, 7}, even_odd returns true: pass\n");
    } else {
        printf("{6, 3, 4, 7}, even_odd returns false: fail\n");
    }

    if (even_odd(arr2, 5)) {
        printf("{9, 6, 3, 4, 7}, even_odd returns true: pass\n");
    } else {
        printf("{9, 6, 3, 4, 7}, even_odd returns false: fail\n");
    }

    if (even_odd(arr3, 4)) {
        printf("{6, 3, 4, 8}, even_odd returns true: fail\n");
    } else {
        printf("{6, 3, 4, 8}, even_odd returns false: pass\n");
    }

    if (even_odd(arr4, 5)) {
        printf("{6, 3, 1, 4, 7}, even_odd returns true: pass\n");
    } else {
        printf("{6, 3, 1, 4, 7}, even_odd returns false: fail\n");
    }

    if (even_odd(arr5, 3)) {
        printf("{6, 3, 4}, even_odd returns true: fail\n");
    } else {
        printf("{6, 3, 4}, even_odd returns false: pass\n");
    }

    exit(0);
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