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1. Let F be a field. Prove that the polynomial ring F [x] is a principal ideal domain.

2. Evaluate gcd(x8 + x6 + x2 + 1, x6 + 2x2 − 2) in Z5[x].

3. Let R = {a + b
√
2 | a, b ∈ Z} and S =

{(
a 2b
b a

)
| a, b ∈ Z

}
. Consider R as

a subring of R and S a subring of M(2,Z). Prove the ring isomorphism R ≈ S

using the function θ(a+ b
√
2) =

(
a 2b
b a

)
.

4. Factor f = x3 + x2 − x+ 2 using irreducible polynomials in Z7[x].

5. Prove that f = 5x4 − 30x2 + 60 is irreducible in Q[x].
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