
MATH 534HOMEWORK
ASSIGNMENT2

1. Let M, N benormalsubgroupsof a groupG, if M
�

N � 1, thenab � ba
for any a � M, b � N.

2. If f : G � H is a grouphomomorphism,g is anelementof finite orderin
G, thenord � f � g ����� ord � g � ,

3. Let N 	 G, g � G, if ord � g � and �G 
 N � arecoprime,theng � N
4. Let G bea groupandH a normalsubgroup,thenG is solvableif andonly

if H andG 
 H aresolvable.
5. A groupG is solvableif f G � n � � 1 for somen.
6. A nilpotentgroupis solvable.
7. Findall subgroupsof 
 .
8. If afinite grouphasauniquemaximalsubgroup,thenit is acyclic groupof

orderpr for someprime p.
9. Let G beagroupsuchthatAut � G � is cyclic, prove thatG is abelian.
10. Classifyinggroupsof order4 uptoisomorphism.
11. Any groupof orderp2 is abelian,wherep is aprime.
12. Let H bea propersungroupof a finite groupG, thenG ���� g � GgHg � 1. Is

this truefor infinite groups?
13. If α is anautomorphismof afinite groupG, let I ��� g � G �α � g ��� g � 1 � . If

� I ��� 3
4 �G � , thenG is abelian,if � I ��� 3

4 �G � , thenG hasa abeliannormalsubgroup
of index 2.

14. Prove thattwo elementsof thesymmetricgroupSn areconjugateif f they
have thesametype.

15. Find Z � Sn � .
16. Findall normalsubgroupsof S4.
17. Let G beagroupof orderpr, wherep is aprime,provethatthenumberof

non-normalsubgroupsis a multiply of p.
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18. Let G be a groupof order2nm, wherem is an odd number. If G hasan
elementof order2n, thenG hasanormalsubgroupof index 2n.

19. If p is theminimal primedivisor of �G � , A is a normalsubgroupof order
p, thenA � Z � G � .
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