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QUESTION ONE (30 MARKS)

a. Define the following

i.  Domain of function (2 marks)
ii.  Range ofa function ( 2 marks )
iifi.  Binary operation (2 marks)
iv.  Group (3 marks)
v. Commutative (Imark)

b. Let G=[a, ay... a,] be a finite group. Show that any row and column of the

multiplication table of G, each element of G appears exactly once (5marks)
c. Using the symmetries of a square, determine the cyclic group of a square (Smarks)
d. Show that a cyclic group is always abelian (Smarks)
e. Show that (Z,+) is a group (Smarks)

QUESTION TWO (20 MARKS)

a. Define the following

I Subgroup (2 marks)
Ii. the subgroup criterion (2marks)
i, abelian group (2 marks)
iv. trivial subgroup (1 marks)
b. LetGbeagroup,H < Gand K < G. Showthat H NK £ G (6 marks)
c. Let G beagroup, a € G. Show that (a) is a subgroup of G (4 marks)
d. Determine klein-4 group (3marks)

QUESTION THREE (20 MARKS)

a. Define the following

I Dihedral group (2 marks)
i Lagranges theorem (2 marks)
iii. The symmetric group (2 marks)

b. Determine the group of symmetries of Dy (8 marks)



C.

Determine the symmetric group S; (6 marks)

QUESTION FOUR (20 MARKS)

d.

Define the following

iv. Coset (2 marks)
V. Order of a group (2 marks)
vi. Index of a group (2 marks)

Let H< Gandx,y € G. Show that either xH = yHorxHNnyH =0 (7 marks)
Let H be a finite subgroup of a group G. Show that |gH| = |H| for all g € G(4marks)
If a, b, ¢ are elements of a field and a # 0,show that the following cancellation law holds

ab=ac=>b=c (3marks)

QUESTION FIVE (20 MARKS)

Define the following

i Ring (3marks)
il Field (2marks)
State three properties of rings (4 marks)

In the ring Z3 = {0,1,2},show that every nonzero element is its own irverse (3 marks)
Give four examples of ficlds (4 marks )
Show that in a field, a product of two nonzero elements is nonzero or equivalently

ab=0=a=00rb=0

Show that the element 2 has no inverse in the ring Zy = {0,1,2,3} (4marks)



