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Exam I, Abstract Algebra, MTH 320,Fall 2017

Ayman Badawi

Score = 53

QUESTION 1. Let (D, +) be a finite group with 245 clements. Assume that D has a normal subgroup with 5 elements
and it has also a Subs,mup with 49 elements. Prove that D is an abelian group. Up to isomorphism, find all possible
structures of D,
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QUESTION 2. Let (D, =) be a finite group with 125 elements. Prove that D is not simple.
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QUESTION 3. Does Ag have a subgroup, say ff, of order 727

) f yes, then what i im: . clic s
of 1. If No, then explain clearly, 1 yes, then what s the maximal order of a cyclic subgroup
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QUESTIONA4. (i) Is Z, x Zy x Z)5 isomorphic to Zg x Z;3? EXPLAIN - *
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(ii) Letn = 27-5%. 7% Write U(n) in terms of products of its invariant factors.
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(iii) Let F be an abelian group with 3* . 112 clements. Upto umunrplusm find lllpnssih]t structures of F. Pa)tﬁbm\? :{ 2_
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(1v) Let I bc an abulnn group \th 53 7 elcmcm-; Assume F' has a"unique subgroup \\nh 25 clununs Up 1o
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QUESTION 5. (Bonus) Assume that D is a group with 327 - /(/cmcmq Assume that D has a unique subgroup, say
P q

H with 3 clcmcms and also assume that D/H is a cyclic group. Prove that D is a cyclic group. Assume-that ] is a
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