MODERN ALGEBRA II
SPRING 2007 RooTs OoF POLYNOMIALS

Exercise 1. Let F be a field of characteristic p # 0. Prove that 27" — x € F[z] does not
have multiple zeros in any extension of F.

Exercise 2. Prove that f(z)? = f(2P) for any f(x) € Z,[z] (p a prime).

Exercise 3. Prove that for any prime p the polynomial g(x) = 2P — x + 1 is irreducible over
Z,. [Hint: Start by showing that if a is a root of g(x) in some extension of Z, then so is
a+ 1]



