
CS3441/9441 Tutorial 2

Review of Modular Arithmetic

For integersx, y andn > 0, write x ≡ y mod n if there exists an integerk such that
x = kn + y

1. Show that equivalencemod n is an equivalence relation, i.e., is reflexive, sym-
metric and transitive.

2. Show that ifx ≡ x′ mod n andy ≡ y′ mod n then

(a) x + y ≡ x′ + y′ mod n

(b) x · y ≡ x′ · y′ mod n

(c) xy ≡ (x′)y mod n

(d) it doesnot follow thatxy ≡ xy′ mod n (Try x = 2, y = 1, y′ = 4, n = 3)

3. a is a generator mod n if a, a2, a3, . . . , an−1 includes all numbers1, 2, 3, . . . , n−
1 mod n. For eachn = 3, 4, 5, 6, 7, determine which numbers are generators
mod n.

4. Prove that ifq is prime then generatorsmod q exist.

5. Which numbers mod 30 are relatively prime to30?

6. Solve the following equations using Euclids Algorithm

(a) 7x ≡ 4 mod 30

(b) 11x ≡ 23 mod 30

7. From first principles, computeφ(n) andaφ(n) mod n for the pairs(a, n) =
(5, 6), (7, 10), (11, 15). Compare with the theorems given in class.
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