vme—Furgan Sajjadl 5 qUAg3

MTH 320, Abstract Algebra , Spring 2024, 1-3 © copyright Ayman Badawi 2024

Final Exam )

Ayman Badawi P

QUESTION 1. . |
(i) (6 points) Up to isomorphism, classify all nop-cyclic abelian groups of order 125 = 5°
195 = S 2(Prime Facderizodion)
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(ii) (4 points) Let (D, %) be a cyclic group of order 24. Assume a € D and la! = 24. Find all subgroups of I
with 8 elements. Write such subgroups in terms of «.
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(iii) (4 points) Let (F.*) be a group with p’ elements. for some prime integer p. Assume that |C(G)| > 1. Prove
that G is an abelian group.
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{iv) (6 points) Let (D, x) be a group with 55 elements. Assume that H, F' are normal subgroups of D such that
|H| = 11 and |F| = 5. Prove that D is a cyclic group.
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Up to isomorphisms, classify all such groups.
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(vi) (6 points) Let f : (Z.+) — (Z}3,.) be a group homomorphism such that f(1) # 1. Find Range(f) ana
Ker(f.
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(vii) (6 points) Let f =(145) 0 (4758) € Ss.
Is f € Ag? explain
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(viii) (6 points) Does S)o have an abelian subgroup of order 30? If no, explain. If yes, construct such subgroup.

We can construct an Abelian subgroup of arder 20 if we
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(ix) (4 points) If I told you that (R, +, .) is a ring? What does that mean? If I told you that (R. +. .) is a fiexc
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