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QUESTION ONE (30MARKS)

a. Define the following
i.  Center of a Group (2marks)
ii.  P-groups (Zmarks)
iii.  Normalizer (2marks)
b. State the following
i.  First Sylow Theorem (2 marks)
ii.  Second Sylow Theorem (2 marks)
c. Determine
i. The center of D4 (2marks)
ii. Conjucacy classes of D4+ (3marks)
d. Let G be a group of order p” where p is prime. Show that G has a non-trivial center
(10 marks)

e. Determine the order of As. Hence the order of its subgroups (5 marks)
QUESTION TWO (20MARKS)

a. Define the following sets
i.  Chiefseries  (2marks)
ii.  Soluble group (2marks)
b. Show that all finite abelian groups are soluble (8marks)

a. Show that every finite group G has a composition series (8marks)
QUESTION THREE (20MARKS)

a. Define the following
i.  Nilpotent group (2marks)
ii.  Central series (2marks)
b. Show that If G is a finite group and P is a Sylow p-subgroup of G then Ng(Ng(P)) =
Ng(P) (10marks)

c. Show that a group G is nilpotent if and only if it has a central series  (6marks)




QUESTION FOUR (20MARKS)

a. State the following theorems
1. The Fundamental Theorem of Finitely Generated Abelian Groups (3marks)
1.  Fundamental Theorem of Finite Abelian Groups (3marks)
b. Show that a finite abelian group is a p-group if and only if its order is a power of p.
(7marks)
c. Classify all abelian groups of order 540 = 22.33.5 using the fundamental theorem of finite

abelian groups (7marks)
QUESTION FIVE (20MARKS)

a. Define the following
1. External direct product (2marks)
ii.  Internal direct product (2marks)
b. Show thatif G is the internal direct product of H and K, then G is isomorphic to the
external direct product HXK (8marks)
¢. LetH and K be groups and let p: K — Aut(H) be a group homomorphism. Show that
the binary operation (H x K) X (H x K) — (H x K) endows HxK with a group

structure with identity element (1,1) (8marks).



