Number Theory Homework #5
Prof. Zeev Rudnick
To be handed in on Monday, December 12, 2016.

1) A primitive root (>2°v»>15 ww) modulo n is a residue whose order

modulo n is ¢(n). Find the minimal primitive root modulo p for all odd
primes p less than 20 (p=3,5,7,11,13,17,19).

2) Find all the primitive roots modulo 19.

3) Let p be an odd prime, and g € (Z/ pZ)* an invertible residue modulo p.
Show that g is a primitive root modulo p if and only if for all prime

1)/
divisors g of p-1, we have g* P =1mod p |
4) Show that 4 is not a primitive root modulo p for any prime p>2.
5) Show that if n>2 then @(n) is even.

6) If m> 2, n> 2 are coprime integers, show that there is no primitive root
modulo mn.
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