Math 348 Homework 3 Spring 2022

1. Define Liouville’s function A(n) so that A\(1) = 1 and for n > 2,
A(n) = (=11t -+ when the prime factorization of n is pi* - - - py°.
Is X multiplicative? Is X completely multiplicative?

Your answer here...
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2. An arithmetic function f is said to be additive if f(mn) = f(m)+f(n)
for all relatively prime positive integers m and n. f is said to be
completely additive if f(mn) = f(m)+ f(n) for all positive integers m
and n. For any prime integer p, define the function vy(n) by defining

vp(n) := max{k € N: p* | n}
(a) Is v, additive? Is it completely additive?

Your answer here...

(b) Show that for any positive integers a and b,

vp(a +b) > min(vy,(a), v, (b))

Your answer here...
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3. Find all positive integers n with o(n) = 12.

Your answer here...
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4. A positive integer n > 1 is highly composite if T(m) < 7(n) whenever
m < n.

(a) Find the first five highly composite numbers

Your answer here...

(b) Show that if n is highly composite and m is a positive integer
with T(m) > 7(n), then there exists a highly composite integer
k so that n < k < m. Conclude that there are infinitely many
highly composite integers.

Your answer here...



