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@ 1. Find the number of isomorphism classes of actions of Sy on [5].

W 2. Prove that there is no transitive action of Sg on [7]. (How about S;
and [8]?)

W 3. Suppose that the map f: G — G by a — a~*' is an automorphism
of group G, then G is abelian.

W 4. Let G be a group generated by real valued functions f = % and g =

z—1
via composition of functions. Prove that G is isomorphic to Ss.

W 5. Classify subgroups and normal subgroups of D,, for n > 3.

@ 6. Prove that G = GL(2,FF3) is isomorphic to Ss by the action of G on
(F2)?.

W 7. Second Isomorphism Theorem. Let H be a normal subgroup of

group G and K be a subgroup of G. Prove
1. HK = {hk|h € H,k € K} is a subgroup of G.
2. HN K is a normal subgroup of K.
3. There is an isomorphism HK/H = K/HN K.

W 8. Let Oq, -+, 0y, be all the conjugacy classes in a finite group G. Choose
z; € O; and let C; = {g € Glgz;9~" = z;} (which is called the centralizer of
x;). Denote n; = |C;|. Prove
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i@ 9. Artin, Chapter 6, 8.1 Does the rule P x A = PAPT define an
operation of GL(n,R) on the set of real n x n matrices? (Here PT means

the transpose of P)

B 10. 3L PGL(2,Fs) = GL(2,F3)/D. 39 D = {\I; | A € F¥}. ic#f
PGL(2,F3) = S,. #7: # 5 GL(2,F3) f& (F3)? 89 — 4 -F = 1) 28 m%,
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W 13. (Semidirect product) Let H and K be two groups and ¢: K —
Aut(H) be a group homomorphism. Define a binary operation on H x K by
(h,k)(W k") = (he(k)(h'),kk"). Check this binary operation gives a group
structure. Prove that the subsets {eg} x K and H x {ex} are subgroups

of this group and H x {ex} is a normal subgroup. Find one example that

{eg} x K is not a subgroup.
W 14. Prove that GL(n,C) is isomorphic to a subgroup of GL(2n,R).

& 15. 4E8] C* Fl#T C/Z. £+ C* & C FIREALZEmMFER. C
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816 (M, RH%E). i£9 PGL(2,F5) = Ss.

& 17 (JEEB, AR, TFeie 2 G AL TR DAME). Let G be the
group GL(3,F5).

1. How many conjugacy classes does G have?

2. Show that G has exactly two conjugacy classes of size 24.



