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Final Exam 

Ayman Badawi 

QUESTIONl .. 

(i) (6 points) Up to isomorphism, classify all 9:09-cvclic;, abelian groups of order 125 = 53 

l ,_s :::. S '.3 ( r ri M.e Fo. dor', 7 CL~ iOt\) 

. _ __ f>oss,~~e G101Ap.$ _ 

5"3 'F:: 12.-S 

s-:- ~-s 22e: G> Zs _J 
(J..)e wo,-"'-+ t\Of1- c~clic so (z:12.s, +) 

( s e Li n--..i r-.oJe.d 

<: v_) '!.) Ls CD 2. 57 6) ! sJ T~e're{or@ a/J ;"\_or--CL{(:I ic Abe~i6..V\ 

.:Jr"up,, cf ( rd@t r.rr .(H(' i""'OM(•~ -phic 

Vtc, -to ei+~r IBs- ,+) © C.z~,~) o, C?r,i)©Cz~,-1)6..)(zc-,1) 
(ii) (4 points) Let (D, •) be a cyclic group of order 24. Asswne a E D and !a! = 24. Find all subgroups of J) 

with 8 elements. Write such subgroups in terms of r1. 
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(iii) (4 points) Let (F, •) be a group with pi elements. for some prime integer p. Assume that IC( G)! > l. Prove 

that G is an abelian group. 
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(iv) (6 points) Let (D, *) be a group with 55 elements. Assume that H, Fare normal subgroups of D such that 
!Hi = 11 and !Fl = 5. Prove that Dis a cyclic group. 
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(vi) (6 points) Let f : (ZJ. +) ➔ (Zjl, .) be a group homomorphism such that /(1) -=I= 1. Find Range(/) anil 
Ker(f 1. 
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(vii) (6 points) Let/= (l 4 5) 0 (4 7 5 8) E Sa . 
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(viii) (6 points) Does S10 have an abelian subgroup of order 30? If no, explain. If yes, construct such subgroup. 
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(ix) (4 points) If I told you that (R, +, .) is a ring? What does that mean? If I told you Chat (R. + .. ) is a fiek 
What does that mear/ • 
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