Homework #3 Due Wed Feb 23 (Revised Ver)

Davenport: 3.02, 3.04 (through p = 13), 3.07, 3.12.

N1:
N2:

N3:

If p =2"+ 1is a Fermat prime, show thatis a primative root mogh.

The Mobius i function is another basic number theory function. koe N, defineu(1l) =
1, u(n) = 0 if n is not square-free, and(p,p,...px) = (—1)¥, where thep; are distinct
primes. Suppos¢,g: N — C. The Dirichlet product off andg, denotedf * g, is defined
by fxg(n) = >4 4,-n f(di1)g(dz2). You can check that this product is associative. Define
the functionl by [(1) = 1 andl(n) = 0 for n > 1. Definel by I(n) = 1 for all n. Then

frl(n) =1Ixf(n) =2 g, f(d)
(a) Prove thatif. > 1then}_, su(d) = 0.
(b) Provethatl x = puxI =1.
(c) Prove the Mbius inversion theorem: Suppoge N — C. Let F'(n) = de f(d). Then
f(n) =2 g n(d)F(n/d).

Use the Mbbius inversion theorem together with the fact thay, »(d) = n to rederive the
formula forp(n).

N4: Show that the sum of all the primative roots moid congruent tg.(p — 1) mod p.

N5:

State and prove a theorem which describes what 2" + ... (p — 1)* is congruent to mog.



