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QUESTION ONE (30MARKS)

a. Define the following

i.  Conjugacy class
ii.  Centralizer
ii.  P-groups
iv.  Svlow p-subgroup

b. Show that every nilpotent group is solvable

ol Ng(IT)
d. Show that all finite abelian groups arc soluble
QUESTION TWO (20MARKS)

a. Define the following scts
i.  Upper central serics
ii.  Nilpotent group
iii.  Central serics

external direet product HxK

QUESTION THREE (Z0MARKS)
a. State the following thecorems

1. Cauchy thcorem
ii.  Sylow’s first thecorem
iii.  Sylow’s sccond theorem

b. Show that any cyclic abelian group is isomorphic to z or z, for some n.
¢ Qhow that every finite group G has a composition SCrics

QUESTION FOUR (20MARKS)

a. Define the following
i, Maximal normal subgroup
ii.  Composition series

¢. Letpbe prime, show that the center of a nontrivial finite p-group is nontrivial

(2marks)
(2marks)
(2marks)
(2marks)

(4 marks)

¢, Show that if 11 is a proper subgroup of a nilpotent group G . then H is a proper subgroup

(10marks)
(8 marks)

(2marks)
(2 marks)
(2marks)

b Show that il G is the internal direct product of H and K., then G is isomorphic to the

(9marks)

¢ Show that if G is a group. G acts on itself by conjugation: gsx- oxg' forg, x€G

(Smarks)

(2marks)
(2marks)
(2 marks)
(7marks)
(7marks)

(Zmarks)
(3marks)

b. Show that every p-subgroup of G 18 contained in some sylow p- subgroup of G. (8marks)

(7marks)



OUESTION FIVE (20MARKS)

d.

d.

Define the following

1. Lxternal direct product

ii.  Internal direct product
State the Jordan - holder theorem
I.et p be prime. Show that the order ol a finite p-group is pn for some n> ()
Show that a Sylow p-subgroup of G is unique if and only if it is normal in G. In particular
(5 marks)

(2marks)
(2marks)
(6marks)

(Smarks)

it is unique if the group is abelian.



