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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKYS)

a) Let A and B be sets. Define the following terms as used in sets

. ACB (2 Marks)

ii. ANB (2 Marks)

iii. AUB (2 Marks)

iv. A|B (2 Marks)

b) Prove that the square of an odd number is odd. (3 Marks)

c) LetX € R? and define d: R? —» R? by
d((xl'yl)(foYZ)) = \/(xz —x1)% + (¥, — y1)? for all points (xy, y;) and (xy,y,)

in R%. Show that d is a metric on R?. (4 Marks)
11 112 213 314 4 . .
d) Letx, = (E'E'_5'5'5'_5'1‘1’_1'3'5’_E’ ) find the set S of sub sequential
limits, limit superior and limit inferior.(4 Marks)
e) Show that f(x) = 3X — 5 is uniformly continuous on {—1,1}. (3 Marks)
zln’ if nisodd
f) Leta, =17 ‘
o if nis even
Determine whether ) a,, converges. (4 Marks)
g) Determine the interior of the sets:
i. [7,10] (2 Marks)

ii. T={aV2,aeN} (2 Marks)



QUESTION TWO (20 MARKYS)

a) i) Define an open set. (3 Marks)
ii) Prove that the intersection of finite collection of open sets is open. (5 Marks)
b) Usetheset 4, = (2 — % 3+ %) : Vn € N to show that the intersection of an arbitrary
collection of open sets is not necessarily open. (4 Marks)
c) i) Define a limit point of a subset of R. (3 Marks)
ii) Prove that finite sets have no limit points. (5 Marks)

QUESTION THREE (20 MARKYS)

a) i) Define the term convergence of sequences. (3 Marks)

i) Show from first principles that lim (3n +12j =3. (4 Marks)
nN—o0 n +

b) Prove that a sequence (x,,) in R has a unique limit. (5 Marks)

c) Use the sequence (x,) = (—)" (1 + Tll) vn € N, to show that boundedness does not

imply convergence. (4 Marks)
. 4 n2 -3

d) Compute lim | ——— (4 Marks)
n—oo 5 n _ 2n

QUESTION FOUR (20 MARKS)

a) Define the following terms as used in series:

i.  Absolute convergence. (2 Marks)

ii.  Conditional convergence. (2 Marks)
_1\n+1

b) Determine whether Z;’f’zl( 131 . is conditionally convergent. (4 Marks)

c) i) Define continuity of a function. (3 Marks)

x2-1
ii) Show that the function f(x) = {:,x *1
2, x=1

IS continuous at x = 1 (3 Marks)

2x2-3x+1

d) i) Show that the function f(x) = { 1 X F 1 is discontinuous at x = 1.
5 x=1
(3 Marks)
2_ x— . -
i) Let f(x) = %, for x # 5. How should f(x) be defined so that f is
continuous at x = 5? (3 Marks)



