
Math 2001 - Assignment 10

Due April 3, 2020

(1) [1, Chapter 10, exercise 8] Show that for every n ∈ N:
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(2) Let n ∈ N and let A1, . . . , An be sets in some universe U . Show
by induction that

A1 ∪ A2 ∪ · · · ∪ An = Ā1 ∩ Ā2 ∩ . . . Ān

Hint: for the base case consider n = 1 and n = 2.
(3) Show by induction that for every natural number n ≥ 4:

2n ≥ n2

(4) Define a sequence of integers a1 := 1, a2 := 1 and

an := 2an−1 + an−2 for n ≥ 3.

Prove that an is odd for all n ∈ N by strong induction.
(5) Let p1, p2, . . . denote the list of all primes. Show that for inte-

gers a = Πi∈N peii , b = Πi∈N pfii with ei, fi ∈ N0 for i ∈ N,

lcm(a, b) = Πi∈N p
max(ei,fi)
i .

(6) Show for all a, b ∈ N:

gcd(a, b) · lcm(a, b) = ab

Hint: Use the formula for gcd and lcm from class and the pre-
vious problem.
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