
DISCRETE MATHEMATICS HOMEWORK, due Thursday 9/29/16

(1) Let a, b and c be integers such that

GCD(a, b) = 1 and a
∣∣bc.

Prove that a
∣∣c.

(2) We have proven the following result in class: if a prime p divides the product of
two integers then it has to divide one of them. Prove that if a prime p divides a
product of any number n of integers, then it has to divide one of them. In other
words, prove that if p

∣∣a1a2...an then p
∣∣ai for some 1 ≤ i ≤ n.

(3) Let a and b be two integers, and assume that 7
∣∣a. Prove that 7

∣∣a + 4b if and only

if 7
∣∣b. (Note: this came from some semi-recent discrete exam.)

(4) Let a, b and c be three integers such that a2 + 5b2 = c2. Show that 5
∣∣(c − a) or

5
∣∣(c + a). (Note: this also came from some semi-recent discrete exam.)

(5) Let p be a prime, and let a and n be integers with n ≥ 1. Show that p
∣∣an if and

only if p
∣∣a.

(6) Use the Euclidean Algorithm to find the GCD of the following pairs of numbers:

GCD(83, 51), GCD(102, 57).

(7) Use computations from the previous problem to find all solutions to the Diophantine
equations

83x + 51y = 3 and 102x + 57y = 3.

(8) The following problem dates from the 9th century India. First translate the problem
into a Diophantine equation and then solve the Diophantine equation using the
methods discussed in class and / or Krussel’s book. Find all integer solutions, if
you can.

There are 63 equal piles of fruit. After adding 7 single pieces of fruit, the fruit
can be evenly divided among 23 travelers. What is the number of fruit in each pile?
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