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1. Assume that we use 2’s complement notation to represent signed integers in 8 bits.

(a) (2 points) Find the 8 bit representation of the following numbers:

i. 14

ii. -19

(b) (2 points) Find the result when you add 14 with -19 in 2’s complement form. Write
the 2’s complement result and then convert it to its decimal equivalent.

2’s complement result

Equivalent decimal number:

2. What will be printed when the following programs execute?

(a) (2 points)
int main ( ) {

int a[10] = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} ;

int i, k=5, n=9;

for (i=k; i<n; i++)

a[i+1] = a[i] ;

for (i=0; i<n; i++)

printf ("%d, ", a[i]);

return 0;

}
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(b) (2 points)
#include <stdio.h>

#define N 8

int main()

{

int a[N] = { 4, 2, 8, 6, 5, 3, 7, 1 };

int i, j, swap;

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

for (j = i; j > 0; j--) {

if (a[j] < a[j-1]) {

swap = a[j-1];

a[j-1] = a[j];

a[j] = swap;

}

}

}

for (j = 0; j < N; j++)

printf("%d ", a[j]);

printf("\n");

return 0;

}

(c) (3 points)
#include <stdio.h>

int ternarySearch(int arr[], int l, int r, int x)

{

printf("L: %d R: %d\n",l,r );

if (r >= l)

{

int mid1 = l + (r - l)/3;

int mid2 = mid1 + (r - l)/3;

if (arr[mid1] == x) return mid1;

if (arr[mid2] == x) return mid2;

if (arr[mid1] > x) return ternarySearch(arr, l, mid1-1, x);

if (arr[mid2] < x) return ternarySearch(arr, mid2+1, r, x);

return ternarySearch(arr, mid1+1, mid2-1, x);

}

return -1;

}

int main()

{

int a[] = {1,2,3,4,5,6,7,8};

ternarySearch(a,0,7,4);

}
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(d) (3 points)
#include <stdio.h>

int main()

{

int i,a[] = { 7, 12, 1, -2, 0, 15, 4, 11, 9};

quickSort( a, 0, 8);

return 0;

}

void quickSort( int a[], int l, int r)

{

int j;

if( l < r ) {

j = partition( a, l, r);

quickSort( a, l, j-1);

quickSort( a, j+1, r);

}

}

int partition( int a[], int l, int r)

{

int pivot, i, j, t;

pivot = a[l];

printf("Pivot: %d\n",pivot);

i = l;

j = r+1;

while( 1) {

do { ++i; } while(a[i]<=pivot && i<=r);

do { --j; } while( a[j] > pivot );

if( i >= j ) break;

t = a[i]; a[i] = a[j]; a[j] = t;

}

t = a[l]; a[l] = a[j]; a[j] = t;

return j;

}

3. (a) (2 points) Define a structure struct point to represent a point in the 2-dimensional
coordinate system.
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(b) (2 points) Write a function that takes a parameter of type struct point as input,
and returns the Euclidean distance of the point from the origin, i.e., (0, 0).

(c) (3 points) Write another function that takes an array of points and the size of the
array as input, and returns the point which has the smallest Euclidean distance from
origin (0, 0).

[Extra space for rough work]
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