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Problem 1

a

Find three different abelian groups of order 8 and give reasons why all abelian
groups of order 8 are isomorphic to one of these.

b

Find a non-abelian group of order 8. Give reasons, why it is not abelian

C

How many subgroups of order 8 are there in Sy, the symmetric group on 4
elements. How many of these are abelian? Give reasons for your answer.

Problem 2

a

Show that 2® 4+ 422 + 2 is irreducible over Q.

b

Show that 22 +1, 22 +x—1 and 22 —x —1 are the only irreducible polynomials
of degree 2 over Zs, and show that x® + 423 + 2 is irredusible over Zs.

C

Explain why F = Zs[z]/(2° + 423 + 2) form a field that contains Zz. How
many elements are there in F'7

(Continued on page 2.)
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Problem 3
Let f(z) = a* — 222 — 3.

a

Find the splitting field F of f(z) over Q . What is [F : Q] and G(E/Q)?

b

Find an element a € E such that £ = Q(a) (simple extension). Find the
minimal polynomial (Irr(a,Q)) of a over Q.



