COT 3100 Recitation #5 Solutions
Euclidean Algorithm
1. Calculate GCD(1776, 1492)
1776 = 1492*1 + 284

1492 = 284*5 + 72

284 = 72*3 + 68

72 = 68*1 + 4

68 = 4*17

Thus GCD(1776, 1492) = 4

2. Calculate GCD(2057, 323)

2057 = 323*6 + 119

323 = 119*2 + 85

119 = 85*1 + 34

85 = 34*2 + 17

34 = 17*2

Thus GCD(2057, 323) = 17

3. Find integers x and y such that:  1529x + 14039y = GCD(1529, 14039)
GCD(1529, 14039):

14039 = 1529*9 + 278

1529 = 278*5 + 139

278 = 139*2

Thus GCD(1529, 14039) = 139

139 = 1529 – 5*278

139 = 1529 – 5(14039 – 1529*9)

139 = 1529 – 5*14039 + 45*1529

139 = 46*1529 – 5*14039

x = 46, y = -5

4. Find integers x and y such that:  595x + 420y = GCD(595, 420)
GCD(595, 420):

595 = 420*1 + 175

420 = 175*2 + 70

175 = 70*2 + 35

70 = 35*2

Thus GCD(595, 420) = 35

35 = 175 – 2*70

35 = 175 – 2(420 – 2*175)

35 = 175 – 2*420 + 4*175

35 =  5*175 – 2*420

35 = 5(595 – 1*420) – 2*420

35 = 5*595 – 5*420 – 2*420

35 = 5*595 – 7*420

x = 5, y = -7

Extra Problem

5. How would you code GCD? Think about the steps involved and write down some pseudocode or just basic steps for a function that takes as its input 2 integers, and outputs the GCD of them. Is your way efficient?

// Very poor and brute-force way

// Note that ‘%’ is the mod function

int SlowGCD( int lowNum, int highNum )

{


int div;


for( div = highNum; div > 0; div-- )  // a little better would be to start at lowNum


{



if( (( highNum % div ) == 0) && (( lowNum % div ) == 0 ) )




return div;

}

}

// Euclid’s method

// This follows the way we normally do GCD on paper

int  EuclidGCD( int lowNum, int highNum )

{


while(  (highNum % lowNum ) != 0 )


{



int temp;



temp = highNum % lowNum;



highNum = lowNum;



lowNum = temp;

}

return lowNum;

}

