Problems 09

Due: Thursday, 13 November 2025 before 23:59 ET

1. i. Determine all of the monic irreducible polynomials of degree 3 over [;.
ii. Establish that
[Fs[x] ~ Fs[x]

(B+x2+x—-1)  (X3—x+1)
by exhibiting an explicit ring isomorphism.

2. Factor x* — 10x? + 1 into irreducibles in F,[x], F5[x], Fs[x], F,;[x], and Q[x].

3. Consider f := xz — yw in Z[w, x, y, z].
i. Prove that (f) is a prime ideal in Z[w, x, y, z].
ii. Prove that Z[w, x, y, z]/{f) is not a unique factorization domain.
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