Algebra 11 - Quiz 2 - 30 Marks

Yebrusry 3, 2024: Time: One hour
]/f/}f.- e 5 finite grovp, Show that the following are equivalent: (10 marks)

() |G| is prime.
(b) G < 1g > and G has no proper subgroups.
(¢) G & L[pZ for some prime p.

4 H/(HNK) = (HK)/K.
(5 marks) DAt
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/&rr,c;': 5 i co,beZIPL & a=1(modp) . Is G a group. If no
justify. If yes determine the order of the group. (5 marks)

4. Let n > 3, G = S, be the symmetric group and A, be the alernating group.

(a) Let 7 = (iy 42 --- 1) be a cycle and o any permutation. Suppose
o(i,) = jr. Show that o70™! = (j; ---7) (2 marks)

rove or disprove: Let G = A;. There exists proper subgroups H and K

such that A; = H x K. [Hint: Consider ¢ : H x K — G](8 marks)
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