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QUESTION ONE COMPULSORY (30 MARKS)

a) Define the following terms

i.  Disjoint sets (2marks)

ii. Ordered field (2marks)

iii. Bounded set (2marks)

iv.  Equivalence relation (3marks)

b) Prove thatforsomen € N, Y i_, k3 = -} n*(n+ 1)>? (6marks)

c) Showthat|a| + |b| = |a + b| (4marks)

d) Prove that a countable union of countable sets is countable (Smarks)
e) LetA, Band C be sets. Show that

i. A(BUC)=(A\B) n(A\0O) (3marks)

i. A(BNC)=(A\B) U(A\O) (3marks)

QUESTION TWO (20 MARKYS)
a) Let Fbe afield and x,y € F. Show that |x| — |y]| < |x — y|. (4marks)
b) Show that the power set P(N) of N is countable (5marks)
n+1

. —— wherenis odd
c) Define afunction f:N - Zas(n) ={ * _ . Show that fis a
1-— = where n is even

bijection (6marks)

d) (i)Define the term Cartesian product of sets X and Y. (2marks)
(il)Given that X = {0,1} and Y = {—1,0,2}, find the Cartesian product of X and Y.

(3marks)

QUESTION THREE (20 MARKS)

a) Define the following terms

i. Complete ordered field (2marks)
ii. Supremum (2marks)
iii.  Infimum (2marks)
b) Let IF be an ordered field. Define a metric d on the field as d(x,y) = |[x —
y| for x,y € F. Show d is a metric. (6marks)
c) Find the infimum, supremum, minimum and maximum of the following sets.
i A= (—1 1) neN (4marks)

(4marks)
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QUESTION FOUR (20 MARKS)

a)
b)

c)

d)

State the completeness axiom (2marks)
Let f:R » Rand g: R - R be defined as f(x) = ¥ 41landgle) =%° —20~5;
Find (ge f)(=2) (5marks)
Let n € N. Let ~ be a relation on N be definedasx ~ y if x =y mod(n) ,thatis x —
y is divisible by n. Show that ~ is an equivalence relation. (6marks)
Differentiate between injective and subjective functions giving examples in each
case. (4marks)
If F is an ordered field and A c F is non empty then A has at most one least upper
bound and at most one least lower bound. Proof (3marks)

QUESTION FIVE (20 MARKS)

a)
b)
c)
d)

Let Aand B be two finite sets. Show that (A N B)® = A° U B¢ (5marks)
Prove that there is no rational number x such that o (6marks)
Let I be an ordered field and a € F,a # 0 iff a* > 0 (4marks)

Show that forn = 1, 8™ — 3™ is divisible by 5 forn € N. (5marks)



