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QUESTION ONE COMPULSORY (30 MARKS)

a) Define the following terms

i Group (dmarks)
ii. Division algorithm (3marks)
iil. Field (2marks)

h) Let G be the group which consists of the six matrices

=G Da=@ Q=G L)e=(G 1)e=( o)

(1 0
={ 3
With the operation of matrix multiplication, construct the table for this group (10marks)
¢) Letn be a fixed integer, and let i = {x € G:x" = e}. Prove that H is a subgroup of G

(6marks)
d) Let G be agroup and a, b € G. Prove by induction (bab ') = ba™b (Smarks)
QUESTION TWO (20 MARKS)
a) Define the following terms
i. Binary operation (2Zmarks)
ii. ~ Homomorphism (2marks)
ii.  Subgroup (3marks)
b) If GandH are groups, prove that G X H is also a group (8marks)
¢) Let®:G — G' be a homomorphism of groups. Let e € G be the identity element of G, prove
that @(e) is the identity of G’ (5marks)
QUESTION THREE (20 MARKS)
a) Define the following terms
i. Group Isomorphism (2marks)
ii. Generators of a group (2marks)
. Cyclic group (2marks)
iv.  Lagrange’s theorem (2marks)
b) State three applications of Symmetries and their groups (3marks)
c) Show that forn > 1, 8" — 3™ is divisible by 5 for n € N by induction {6marks)
d) Solve simultaneously x*a = bxc ™' and acx = xac (3marks)
QUESTION FOUR (20 MARKS)
a) If Gisagroup and a,b are elements of G then prove that
i. ab=acimpliesb=c (2marks)
i. Andba = caimpliesb =c¢ (2marks)
b) Let !/ = {x € G:x = y* such that y € G} Prove that H is a subgroup of G (4marks)
c) State residue classes of integers mod 4 (4marks)

d) Let G be the subset-of $4 consisting of the permutations
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Show that G is a group of permutations, and write its table (8marks)

QUESTION FIVE (20 MARKS)

a)
b)

c)

d)

e}

Let G be a cyclic group of order 9. How many of its elements generate G? (4marks)
Prove that the identity element in any group G is unique (3marks)
Let GG, and G, be groups and ¢: G; X G, — G; X G,. Prove that ¢ is an isomorphism
(6marks)
Prove that if abc = e then cab = e and bca = ¢ (4marks)
State the Lagrange’s theorem (3marks)
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