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Exercise 1 (Ring of polynomials):

Let K be a field and K[x] the ring of polynomials over K.

a) Let h ∈ K[x] \ {0} and h(α) = 0 for some α ∈ K. Show that h = g · (x − α) for
q ∈ K[x].

b) Let f ∈ K[x] \ {0} with degree 2 or 3. Show that f is irreducible if and only if
f(α) 6= 0 for every α ∈ K.

(Hint: Use Theorem 3.5 about the division of polynomials to prove part a).)
(15+15 Points)

Exercise 2 (Irreducible polynomials):

a) Determine all irreducible polynomials of degree 2 in Z3[x].

b) Write x5 − x4 − x3 + x + 1 as a product of irreducible polynomials over Z3.

c) Write x4 + 8x2 + 15 as a product of irreducible polynomials over R.

(15+8+7 Points)
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