
Math 453 Homework 2 Due Friday, Sept. 13, 2019

The “ungraded” problems have their answers in the back. You are encouraged to work
them and solutions will be provided, but they are, not graded and you don’t have to hand
them in. They are occasionally the basis for exam questions.

The book numbers all problems in a chapter sequentially. The problems taken from the
book on this assignment are from Chapter 1 and Chapter 2. It may happen that part of a
question is answered in the back of the book. You will not receive full credit unless you write
down a full explanation. The symbol (E) means that at least part of this problem appeared
on an old exam, up to possible numerical alterations.

It is important to write your proofs carefully and clearly. It is always a good idea to look
at numerical versions of a proposed result before trying to prove it. Remember that one
example does not show that a proposed theorem is true, but one counterexample does show
that it is not true (but nothing more.)

(ungraded) Strayer – Problems 57a, 61c, 64 (Chapter 1); Problems 4ac (Chapter 2)

Wolfram|Alpha problem: Pick a number n between 1000 and 2000 and a prime p between
10 and 20. Use DePolignac’s Theorem to compute νp(n!) and then check by asking for the
prime factorization of n!.

1. Strayer – Chapter 1, Problem 70.

2. Strayer – Chapter 2, Problem 11.

3. This problem involves your integer N , given to you on the Course Organization sheet.
Use DePolignac’s Theorem to compute ν2(N !) and ν3(N !). In order to receive full credit,
you will have to show your work, not just a number. I recommend checking your answer via
computer, not computing it that way.

4. (E) Suppose a = 23 · 35 · 54 · 11, b = 26 · 32 · 5 · 13 and c = 210 · 310. Compute gcd(a, b, c)
and lcm(a, b, c). You may leave your answers in terms of their prime factorizations.

5. (E) True or false: (I want either a short proof or a numerical counterexample. If a
counterexample exists, then there is one in which the numbers involved are small.)

(i) There do not exist integers a, b, c so that gcd(a, b) = 2, gcd(a, c) = 4 and gcd(b, c) = 6.

(ii) There do not exist integers a, b, c so that gcd(a, b) = 2, gcd(a, c) = 4 and gcd(b, c) = 8.

(iii) If p is a prime and n is an integer and p7 | n2, then p8 | n2.

General hint: remember that if g = gcd(m,n), then you can find integers m′, n′ so that
m = gm′, n = gn′ and gcd(m′, n′) = 1.

6. (E) Suppose a, b, c are positive integers. Prove that gcd(a, b, c) · lcm(a, b, c) divides abc. It
might be easiest to compute νp of both sides for every prime p.

7. (E) Suppose gcd(a, b) = 4 and gcd(a, c) = 6. Let gcd(b, c) = g.

(i) What can you say about ν2(g)?
(ii) What can you say about ν3(g)?
(iii) What can you say about ν5(g)?

Some questions to ask yourself: does 2 divide a, b and/or c? does 3? does 4? does 5?


