/* SYSC 2006 B Fall 2014 - Midterm Solutions. */

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

// Question 1 (4 marks)

struct point {
    int x;
    int y;
};

typedef struct point point_t;

double distance(point_t start, point_t end)
{
    double delta_x = end.x - start.x;
    double delta_y = end.y - start.y;
    
    return sqrt(delta_x * delta_x + delta_y * delta_y);
}

/* 1 mark for correctly accessing the x and y members of both point_t
 * parameters.
 * 2 marks for correctly calculating the distance between the two points.
 * 1 mark for returning the distance.
 */

// Question 2 (11 marks)

/*
(a) (1 mark)
printf("%d\n", samples[2]);

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

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

The question stated that nothing should be printed if values
contains fewer than two integers, so many students added an if statement:

if (n >= 2) {
    for loop as shown above
}

The if statement wasn't necessary. If n is 0 or 1, the loop condition 
i < n-1 is false the first time it is evaluated, so the loop body 
(containing the printf call) is never executed.
*/

// (d) (6 marks)

/* This function returns true if the integers in array seq form an
 * arithmetic sequence; otherwise it returns false.
 */
_Bool arithmetic_sequence(int seq[], int n)
{
    if (n <= 2) {
        return true;  // A sequence with 1 or 2 integers is arithmetic 
    }
    
    /* There are at least 3 elements in seq. */

    int difference = seq[0] - seq[1];

    /* Compare the difference of the first two elements to 
     * seq[1] - seq[2], seq[2] - seq[3], ..., seq[n-2] - seq[n-1],
     * returning false when we find two unequal differences.
     */
    for (int i = 1; i < n-1; i+= 1) {
        if (difference != seq[i] - seq[i+1]) {
            return false;
        }
    }

    return true;
}

/* 1 mark for returning true if seq contains one or two integers.
 * 3 marks for looping through the array and correctly determining
 * whether or not the sequence is arithmetic. 0.5 marks were deducted
 * if the loop accesses seq[-1] or seq[n].
 * 1 mark for returning false if n >= 3 and the sequence isn't arithmetic.
 * 1 mark for returning true if n >=3 and the sequence is arithmetic.
 */

/* Here is a common incorrect solution. 
 * The body of the loop is only ever executed once, and the function
 * returns true or false during the first iteration.
 */

_Bool arithmetic_sequence_incorrect(int seq[], int n)
{
    if (n <= 2) {
        return true;  // A sequence with 1 or 2 integers is arithmetic 
    }
    
    /* There are at least 3 elements in seq. */

    int difference = seq[0] - seq[1];

    /* Compare the difference of the first two elements to 
     * seq[1] - seq[2], seq[2] - seq[3], ..., seq[n-2] - seq[n-1],
     * returning false when we find two unequal differences.
     */
    for (int i = 1; i < n-1; i+= 1) {
        if (difference != seq[i] - seq[i+1]) {
            return false;
        } else {
            return true;
        }
    }
}

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

int main(void)
{
    int arr1[] = {3};
    int arr2[] = {4, 7};
    int arr3[] = {4, 7, 10, 13, 16};
    int arr4[] = {3, 6, 9, 11, 14};

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

    if (arithmetic_sequence(arr1, 1)) {
        printf("{3} is arithmetic: pass\n");
    } else {
        printf("{3} isn't arithmetic: fail \n");
    }

    if (arithmetic_sequence(arr2, 2)) {
        printf("{4, 7} is arithmetic: pass\n");
    } else {
        printf("{4, 7} isn't arithmetic: fail\n");
    }

    if (arithmetic_sequence(arr3, 5)) {
        printf("{4, 7, 10, 13, 16} is arithmetic: pass\n");
    } else {
        printf("{4, 7, 10, 13, 16} isn't arithmetic: fail\n");
    }

    if (arithmetic_sequence(arr4, 5)) {
        printf("{3, 6, 9, 11, 14} is arithmetic: fail\n");
    } else {
        printf("{3, 6, 9, 11, 14} isn't arithmetic: pass\n");
    }

    exit(0);
}
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