COT 3100 Spring 2001

Practice Questions for Quiz #4

1) Use Euclid’s algorithm to find the gcd of 837 and 171.

837 = 4x171 + 153

171 = 1x153 + 18

153 = 8x18 + 9

18 = 2x9

GCD = 9.

2) Use mod rules to calculate the remainder when you divide 747 by 13.

747 ( (72)237 (mod 13)

      ( (10)237 (mod 13)

      ( (102)11(10)7 (mod 13)

      ( (100)1170 (mod 13)

      ( (9)115 (mod 13)

      ( (92)5(9)7 (mod 13)

      ( (81)563 (mod 13)

      ( (3)5(11) (mod 13)

      ( (243)(11) (mod 13)

      ( (9)(11) (mod 13)

      ( 99 (mod 13)

     ( 8 (mod 13)

Thus, the desired remainder is 8.

3) Show that there are no integer solutions for x and y to the equation 27x – 9y = 197.

LHS = 27x – 9y = 9(3x – y). If x and y are integers, we have 3x – y is an integer. Thus, 9 | (27x – 9y).

But RHS = 197, and 9 | 197 is false. Thus, there can be no equality between the sides if x and y are integers.

4) Show that all even numbers squared are divisible by 4.

We can express all even numbers n = 2n’, for some integer n’.

n2  = (2n’)2 = 4n’2. Since n’ is an integer, we must have 4 | n2 for even n.

5) Prove that there are an infinite number of primes greater than 10000000000.

In class we showed that the total number of primes is infinite. Assume to the contrary of the statement shown that there are only a finite number of primes greater than 10000000000. Let there be c of these primes. We know there are less than 10000000000 primes less than 10000000000. That would infer the total number of primes to be less than c+10000000000. But, this is a finite value. This contradicts the fact that there are an infinite number of primes. Thus our initial assumption is wrong and the statement is proven.

6) List all solutions to the equation 123 = 21x + y, where we have 0 < y < 123.

(1, 102), (2, 81), (3, 60), (4, 39), and (5, 18)

