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QUESTION ONE COMPULSORY (30 MARKS)

a) Define the following terms

i.  Disjoint sets (2marks)
ii. Ordered field (2marks)
iii. Metric space (5marks)
b) Prove that for somen € N, YR k3= % n?(n+ 1)3 (6marks)
c¢) Prove that every non empty set A of natural numbers has at |east elementm € A
such that for all k € A, then eitherm < korm=k (6marks)
d) Show that|a| + |b| = |a + b| (4marks)
e) Show that the power set P(N) of N is countable (5marks)
QUESTION TWO (20 MARKS)
a) Let F be a field and x,y € FF. Show that |x| — |yl < lx — ¥l (4marks)

n+1 &
" wherenisodd

b) Define a function f: N = Zas f(n) = - .Show that fis a
L=~ where n is even

bijection (6marks)
c) Prove that thereisno rational number x such that §2 = 2, (6marks)
d) Let F bean ordered field. Define a metric d on the fieldasd(x,y) =
|x — y|forx,y € F. Showdisa metric. (4 marks)

QUESTION THREE (20 MARKS)

a) suppose a relation R in the set of integers is defined as
R= {(a,b)|a-bisan integer}. Show that it's an equivalence relation

(4marks)
b) Define the following terms

i.  Complete ordered field (2marks)
ii. Supremum (2marks)
iii.  Infimum (2marks)
iv.  Limit (2marks)

¢) Find the infimum, supremum, minimum and maximum of the following sets.
i. A= (—1,%) ,n€EN (4marks)

i. B= [3,2—?],71 EN (4marks)

n



QUESTION FOUR (20 MARKS)

c)

d)

State the completeness axiom (2marks)
Let A, B and C be sets. Show that

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

i. A\(BnNC)=(A\B) U (A\() (3marks)
Let f:R = Rand g: R - R be defined as f(x) = Sx;2 and g(x) = x® — 2x - 3.
Find (g f)(—2) (5marks)
Differentiate between injective and subjective functions giving examples in each
case. (4marks)
If F is an ordered field and a, b, ¢ € F, showthatifa <b Ab<c thena <c

(3marks)

QUESTION FIVE (20 MARKS)

a)

a)
b)
c)

Define the following terms

i. Bounded set (2marks)

ii. Equivalence relation (3marks)
Prove that a countable union of countable sets is countable (5marks)
State the Dedekind axioms (5marks)

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



