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t (u) i. Define the terms "supremurn" and "Infimum" of a DoFempty subset

nt tR.

ii. State the completeness proPerty of R

(b) Prove that an upper bound u of a non-empty bounded

lR is the supremum of S if and only if for cvery e > 0,

suchthatr>u,-c.

State the corresponding result for infimum'

120l

above subset S of

thereexistsr€5

(c) i. Let A and B be two non-empty bounded sets ol real numbers'

C be ihe sei of all numbers c= o+b' whcre a e A, b € B

Prove that Sup C=SuP ,4 + StP B.
(2 t 1\

iii Findt,h, supramumand lnlimrrmolthoset { - I l -,.; | : n e
r ll/\ tt"/
' if they exist.

130l

Let

t35l

-),

[15]



2. (a) Define what is meant by each ol the following terms applied to a seclucnce

of real numbers.

i. bounded

ii. convergent

iii. monoton. . I30]

(b) Prove that, a monotone secluence (r,) of red,l numbers is convergent if
and o[lj, if it is bounded. 

[30]

(c) Let a sequence (2") be defined inductivelv by

1.tt - 4. r,." = ro 
(ri + 2t). ll ( N.

Show that

i.3<c"<Tforalln€N.
ii. (c,,) is a decreasing sequence.

Deduce that (c,,) converges and flnd its limit. 140l

3. (a) i. Let / : JR -+ lR be a function. What is meant by the frrnction / has

a limit I € 1R ar a point ,,o,'(e R).

ii. Show thar if lim /(r) = i, then tirn l,f(r)l = ltl.
Is the conve$e of this result true? .Iustify your answer.

1. Let f : A(! 1R) + 1R, prove that lim /(z) : I if and only if for every

scquence (r,,) in,4 with r, -+ a a-s n -+ oo such that r^ I o V n e N,

i35l

(b)

we have l(c") -+ I as n -+ m.

. Let r: R -f R be defined by 9(c) :

Show that the function q has a finitc

t35l

if z is rationai

iI o is irrational
it only at e = 0. [30]

{;
lim



4. {a) i. Wril,e the (r,d) definirion of the srorcment thai / :lR - lR
I

is'continuous at a Point "o" (e R)

ii. Show that, if f is contiruous at 'o' and /(d) > 0 thcn there exist

some d > 0 such thai l(t) ,l! ^'all 
r sahislving lr-ol < d'

[,10]

(b) i. Il/: [o,D](e R) + lR is cortinuous, on [n,6] then prove thaf it is

bounded on [o.b.

. Is the converse part true? Justily your answer' [40]

ii. Prove that function /:lR -+ JR delined by,

( "i,'! if r+o
I(tt= I r

[0 if "r:0

is no( con{inuous a{ r ' 0

120l

5. (a) Staie lvhat is meant by the statement that a function I I lR + lR is

i. difierential at a(€ lR),

ii. stdctly decreasing at o(e 1R). [10]

(b) i. Prove 6hat if a function / : lR + lR is difierentiable at @ € lR ard

' l'(o) < 0, then / is strictly decreasing at o

ls the converse true ? Justify your answer'

ii. Lct a function g:1R + ]R be diflerentiablc on lR such ihat 9'(o) = 0

!
. lbt some @ € lR. Suppose thai 9"(o) exists. Prove that ifg"(a) > 0,

then g has a maximun at t = a. 190]



A. (u) Suppo"" tf,ut both real-vatuec

j.1":i"1 "" ;;;;:lH;';T: i::,i 
*" *.,inu.us .n r.,6J,

rrovn that. for somn 
" E 16 t.;,

t'("t - J'o' - "''t,r"t - fitt up._1
If f (d) = s(d) = 0 for some d € (o,l), dectuce rar

(b) Evaluate the following limits

:. ti^( 1 1 \.-r lrog r - sl /

" "'l1('- ,'r+F)
iii. ru ..los (r + 1').-' \ !t,/

I

ii-114 - ,,*.r(,)"-rg,(,) - !li, !)(r).
155l

[45]


