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Answer all questions . Show all work.

1. Let A(T) be the group of permutations of the set 7' and let T} be a
nonempty subset of T. Prove that H = {f € A(T)|f(t) =t forallt €
T} is a subgroup of A(T). (11%)

21ff: G- H i$ an injective homomorphism of groups and a € G, prove
that |f(@)| = lal,  (11%)

3. If X and N are normal subgroups of a group G such that KNN = {e},
prove that kn = nk for every n € N, k € K. (11%)

4. fFisa ﬁeld; show that F[z] is not a field. (11%)

5. Show that z° — 4z + 22 is irreducible in Q[z]. (11%)

6. (a) Verify that Q(v/3) = {r + sv/3|r, s € Q} is a subfield of R.
(b) Show that Q(v/3) is isomorphic to Q[z]/(s? - 3). '

(17%)

7. Let Ibeanidealinaring R. f K = {a € le‘e I for every r € R}
Prove that K is an ideal. (11%)

8. If R is a ring, write (z) = Rlz]z. Show that (z) is an ideal of R[z] and
Rlz})/(z) is isomorphic to R. (17%)
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