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• Greatest Common Divisor. The greatest common divisor of two integers is the
largest integer that is a divisor of both. For example, the greatest common divisor of
6 and 8 is 2, and we write gcd(6, 8) = 2.

• Relatively Prime. Two integers a and b are called relatively prime if gcd(a, b) = 1.

• Diophantine Equation. A Diophantine equation is a polynomial equation such that
only integer solutions are sought. We’ll be looking at linear Diophantine equations,
meaning that all variables are of degree one; for example, ax+ by = c, where a, b, and
c are given integers.

• Bézout’s Identity. If a, b, x, and y are integers with a and b nonzero, then every
integer of the form ax + by is a multiple of gcd (a, b). In addition, gcd(a, b) is the
smallest positive integer that can be written as ax + by.

• Euclidean Algorithm. The Euclidean Algorithm is a process for finding the gcd of
two numbers without knowing their prime factorizations. Suppose we want to find
gcd(91, 338). Then we would take the following steps:

– Write 338 = 91 · 3 + 65, where 91 · 3 is the largest multiple of 91 less than 338.
We have 65 left over.

– Write 91 = 65 · 1 + 26; again, 65 · 2 = 130 would be greater than 91, so we must
choose 65 · 1. Our remainder is 26.

– Continue this process until our remainder is 0. In this case, we would receive
65 = 26 · 2 + 13, and then 26 = 13 · 2 + 0. Thus gcd(91, 338) = 13.

This process works for any two integers and can be very useful for finding the gcd of
two large numbers.

• “Simon’s Favorite Factoring Trick”. We can factor the below expression as follows:

xy + ax + by + ab = (x + a)(y + b).


