
Math 453 Homework 5 Due Friday, October 11, 2019

It is not necessary to turn in solutions to ungraded problems. All book problems are from
Chapter Three. The symbol (E) indicates that a problem is either an old test question or
could easily have been on a test if it hadn’t been an old homework problem. If you want to
prepare your solution using TeX, please put your name in your own handwriting. I never
mind if you put equations in by hand 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.

(ungraded) Strayer – Problems 5ace, 10ac, 30ac, 42ac.

Wolfram|Alpha problem: Take a random large number (maybe your phone number or social
security number) and type in “‘EulerPhi[n]” or “the number of divisors of n” or “the sum
of the divisors of n” to get a sense of the typical values. Repeat as necessary, until you get
tired.

1. Strayer – Problems 20ab. For a, it helps to know the prime factorizations; for b, it helps
to know φ(n) for small values of n.

2. Strayer – Problems 30bd, 42bd. Hints: 64 = 26, 2592 = 25 · 34.

3. Strayer – Problem 43. All you have to do here is calculate σ(220) and σ(284) and look at
the definition of “amicable”.

4. This problem involves your integer N , given to you on the Course Organization sheet.
Compute φ(N), φ(N + 1), σ(N) and σ(N + 1). (Recall that N is prime; you’ll have to factor
N + 1, however.) Show your work! Don’t just copy from Wolfram|Alpha.

5a. (E) Find all integers of the form pa, where p is prime, a ≥ 1 and φ(pa) | 18.

5b. Using 5a, find four different integers n ≥ 1 with the property that φ(n) = 18. Show
your work! Don’t just copy from Wolfram|Alpha.

6. (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.)

6a. If n is odd and m = 4n, then σ(m)φ(m) = 14σ(n)φ(n).

6b. For an integer n, let g(n) denote the product of the positive divisors of n. (For example,
g(4) = 1 · 2 · 4 = 8.) Then g is not a multiplicative function.

7. (E) We define the multiplicative function F = φ ∗ φ; that is

F (n) =
∑
d | n

φ(d)φ(n/d).

Suppose n = pa, where p is a prime and a ≥ 1 is an integer. Determine F (pa). (Hints: Don’t
forget that 1 | pa and pa | pa; you might want to work this out with specific numbers like 27

or 54 to see the pattern.)


