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QUESTION ONE (30 MARKS)

Define the following

1. A real sequence

ii. Limit of a sequence
iii. Null sequence

iv. Bounded sequence

Show that every convergent sequence is bounded

Show that the limit of a convergent sequence is unique

(2 marks)
(3 marks)
(2 marks )
(2 marks)
(5 marks)
(7 marks)

Let R € X X Ybe a binary relation from X to Y. Let A,B & Xbe subsets. Show that ;

i If A C Bthen R(A) S R(B)
ii. R(AUB)=R(A)UR(B)

QUESTION TWO (20 MARKS)

Define the following
i.  Complementary relation
ii.  Inverse relation
iii.  Mathematical induction

Prove that this rule of exponents is true for every natural number n:(ab)" = a

Determine whether 225 is divisible by 2,3,4,5,6.9 and 10

QUESTION THREE (20 MARKS)

Define the following

1. Prime number
ii. Fundamental theorem of arithmetic
iii. Greatest common divisor

Show that a composite integer n has a prime factor less than or equal to Vn

Show that there is an infinite number of prime numbers

2

(4 Marks)
(6 Marks)

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

(7 marks)
(7marks).

(2 marks)
(2Zmarks)
(2 marks)
(5 marks)
(6 marks)



. Show that for positive integers a and b we have ab = gcd(a.b). lem(a.b) (3 marks)

QUESTION FOUR (20 MARKS)

. Define the following;

1. Group

ii. Abelian group

iil. The subgroup criterion

. Show that (Z, +) is a group

Show that [e, (1,2,3), (1,3.2)] < s3

. Let G be a group and aeG. Show that <a> is a subgroup of G.

QUESTION FIVE (20 MARKS)

. Define the following

1. Ring

ii. Field

. State and prove the two properties of fields
Show that Z5 is a field

. State three properties of rings

(3 marks)
(2 marks)
(2 marks)
(3 marks)
(5 marks)
(4 Marks)

(Smarks)
(2Zmarks)
(8 marks)
(3 marks)
(3 marks )



