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QUESTION ONE (30 MARKS)

ciine the following

\belian group (2mark)
Subgroup (3marks)
[.eft coset (Zmarks)

Let G be a group and @, b € G. Show that the cquation ax = b has a uniquc solution
(3 marks)
Let G be a group. Show that x * z = y = 7 = x = viorx,yeeG ( 4 marks)
d. Let K be the subgroup of s; defined by the permutations (1), (12)} determine the right
cosets of K in Sz (6marks)
¢.  LetH be a subgroup of a group G. Show that the left cosets of 11 in G partition Gi.  (Smarks)

[, Show that every subgroup 11 of an abelian group G 1s normal (3marks)

QUESTION TWO

a. Let@:G - I be a homomorphism, and let e. ¢ denote the identity elements of G and 11

respectively. Show that
L. p(e) =e/ (Imark)
i.pla™') =¢pla) ! (Imark)
. p(a™) = p(a)® (3marks)
b. Show that ¢ is a monomorphism if and only if ker ¢ = {e} (6marks)
¢. Given g € G define the map ¢: G — G by ¢(a) = gag ' Show that ¢ € AutG.
(4marks)
d. Detine the following
1. Permutation (1mk)
1. Symmetric group (2mks)
1. Alternating group (2mks)
QUESTION THREE (20 MARKS)
a.  Deline the following ;
L. Center of a group (2mks)
1. [Tomomorphism (2mks)
b. The center 7 of a group G is a normal subgroup of G (7mks)
¢. I ®:G—111is a homomorphism then Im (®) = (;/Ke"r(ffi) (9mks)
QUESTION FOUR (20 MARKS)
& Define the following
i Normal subgroup (Imark)
. Simple group (1mark)
Composition serics (2Zmarks)

Cyclic group (2marks)




Show that cvery cyclic group 1s abelian (4 marks)
£ Show that every subgroup of a cyclic group 1s eycelic (7marks)

et Gbeagroup. Show that r «t =lxt = r =llor,l € ( 4 marks)

QUESTION FIVE (20 MARKS)

a. Deline the following

1. Group action (3marks)

i, Orbit (2marks)

. Stabilizes (Zmarks)

b. Show that stab(x} is a subgroup of G for cach x € X (Smarks)

¢.  Show that the orbits ol an action partition X (4marks)

d. Show thatif'|G | = n. then there is an embedding G — 5§, {4 marks)
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