Number Theory Homework #5

Prof. Zeev Rudnick

To be handed in by Monday, December 5, 2011.

1) Let F,=Z/2Z. Find representatives for the residue classes of F;[x] modulo the
polynomial f(x), and compute the multiplication table for the ring F2[x]/(f(x)), where

Df)=x+1 i) fx)=x®+x+1 i) f(x) = x? + 1
Which of these rings are fields ?

2) Let F3=Z/3Z. Show that there are infinitely irreducible polynomials P(x) in F3[x]
which satisfy P(0) = —1.

3) For an invertible residue d mod N, the order (170) of d mod N is the least integer k>1
for which akzl mMod N. Find the order of 5 mod p for all primes 5 < p < 50.
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