NUMBER THEORY: HOMEWORK 9

TO BE HANDED IN BY TUESDAY 25TH MARCH 2025

1. (a) Prove that for all natural numbers n, one has 3, , p2(d) = 2%,
(b) Prove that for all natural numbers n, one has _,, p(d)7(d) = (—1)«m),
2. (a) Show that

Za?’ =in’(n+1)* = (Za) :

a=1
2
(b) Prove that for all natural numbers n, one has 7(d)? = (Zd‘n T(d)) :

3. Let f be an arithmetic function.

(a) Prove that when a and n are positive integers, then

Z (d) = {1, when (a,n) =1,

h 1.
o 0, when (a,n) >

(b) Deduce that

S fla) =S ud) S fla).
1<a<sn d|n 1<asn
(a,n)=1 dla

(c) Prove that when n > 1, one has

Z 1=p(n) and Z a = inp(n).

1<a<sn 1<a<sn
(a,n)=1 (a,n)=1
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