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QUESTION ONE (30 MARKS)

a) Define the following

i.  Normal subgroup (2marks)

ii.  Quotient group (2marks)

iii.  Conjugate (2marks)

iv.  The center of the group (2marks)

v.  The centralizer (2marks)

b) IfGisagroupand a € G, showthata * a = aimpliesa = e (3marks)

¢) Define the following
i.  Identity (2marks)
ii.  Inverse (2marks)
d) IfSis a subset of the group G. show that S is a subgroup of G if and only if S is
nonempty and whenever a, b € S, thenab™ € § (5marks)

e) Define the following

. A subgroup (2marks)
ii.  Proper subgroup (2marks)
1. Trivial subgroup (1mark)
iv.  Cyclic subgroup (2marks)

QUESTION TWO (20MARKS)

a) Define the fo]lowing

i.  Right coset (2marks)
ii.  The order of the group (2marks)
il Lagranges theorem (2marks)

b) Let S be a subgroup of the group G and let a, b € G. Show that Sa = Sb if and only if
ab"t €S (6marks)



¢) Show that cosets are either identical or disjoint

d) If |G| = P is prime. Show that G is cyclic

QUESTION THREE (20MARKS)

a) Show that every subgroup of a cyclic group is cyclic

b) Define the Euler Phi Function

¢) Let G be a cyclic group of order n generated by a. show that G has @(n)
generators

d) Compute the following with the Euler phi function

i ©(40)
i.  ©(300)
ii. @63

QUESTION FOUR (20MARKS)
a) Define the following
i.  Permutation(3marks)
ii.  Group action (3marks)
iii.  Orbit(2marks)

iv.  Stabilizer (3marks)

(6bmarks)
(2marks)

(6marks)
(2marks)

(4marks)

(3marks)

(3marks)

(3marks)

b) Show that every permutation can be written as the product of transposition(3marks)

¢) Let G act on Q. If x,€ £, show that [x¢| = %

(6marks)



QUESTION FIVE (20MARKS)

a) Show that the subgroup N of G is a normal subgroup if and only if g7'Ng < N for all

geG (5marks)
b) Show that if N is a normal subgroup of G. Then the coset of N form a group. If G is finite
this group has order |G: N| (5marks)

c) Define the following

i.  Binary operation (Imark)
. A group (3marks)
d)  Write down the multiplication table for the set of matrices
(. _/1 0 =1 U L B (1 0 .
G—{a—(o 1),b—(0 1),c-—(0 _1),d—(0 _1)} (3marks)

e)  Write down the multiplication table for the set of complex numbers

G = {1,i,—1,—1} under multiplication (3marks)



