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DEPAHIMENT OF MATHEMATICS

FIRST EXANITNATION IN SCIENCE - 201212013

qlqglIq rPYPIIIR (rlclqes!'Jq9
EM_llz ,REAL AI{ALJEIS

(Egq"f 3 nlpgtt)

wer all Questions Time: Three l

(r) i. Dclirre the t(:rlrrs supremum artcl, znfimunt of a nolFemptt subset of lR-

ii. State lihc carr4letenL:ss ptoportv o{ It. and usc ii to provc lhai' cl'erv r

ernpt"v botnded bclow silbsct of llt has arr iniimuo

(b) i,et 5 be norr-cml)ly srrtrsct of lR Ihich is bounclcd above and {r € R Let

scf a -] .5 be defined as

o-Fji:{o+-L:r]€S}.

Pro\''c that, stp(o + .9) . a+sup S)'

(c) I.nrcl the supremultr trnd ir{']1trrun of Lhc sct I

Iit -t \ -.1S- I ll l:,r N).
[3\ lrr'/ J

I
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Q2. (a) State $'hat it means for a sequence of rcirl numbers (x,,) to cc'nuerge,' t'o a

Use the definition of convergence of sequence of real nulrlbels to show thai

,/6.Iim-0.+on*1

Prove that every increasing sequence, which is bounded above, is con

Deduce that every decreasirg sequencel which is bounded belo$, is

(c) Let the sequence (c,) be delined inductively by

t 
t l- 2 for all r'-N'rt= 

2and 
In 

Jt

i. Show that (a") is mbnotonic and bounded.

ii. Find its limit.

Q:1. (u) Define the following terms:

i. a subsetluence of a sequence;

ii. Caucfty sequence.

Ifa real seqtence (c') is stch that t, --) l(€ lR), then every subscque

(r") has the same lirrit ,.

Use this result to prore that

Iimo"=0 if 0<a<1

/r \i. Proverhal | ; Ii.a ( dJchy (equence.
\n"./

ii. Pro!'e that evcry Cauchy 
"equen)is 

bcrunded.

I

Qa. (a) Let I rR -+ R be a functior. Explain what is meant by the functior J

limit l(e R) at a point .r(€ lR)

(b) If fin J(a) : l, then show that.lgl"ll(r)l = I Is the convemc tnre? J

lOUr answel.

(b)

(b)

(")
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(") i. Let AqRarrd I:;l ,--+ lR be a llncrion. Ilove th.rt lim l(r) :lif nld

only if for evely scquenrc (.r,) in ,4 witir r,, + d i.is n ) oo surh tlrat

tnf afot allne N, v.e har.e /(r,,) +Iasrr- +ct.

ii. Let / : lR + R be dclined by JG):111: lbralt, I 0. Show ihirt

,El'n ./(t) do". rrot .xist in lR.

Qi. (a) Defirre \rhat it m€ans to say Lhat a rcal-vahre.l furction / is corrtirllous at a

point n. irr its domairr.

LetI:R >R be r.lc{inecl b_r'

l- il .rl0:
.tt,) { .r

( 1 if .,:0

Frovr that. ./ is (,oIl[ilttous al ,]:0.

(b) Show that, if .f is continrrous at rl, and ./(o) > 0 ther thcr. exists somc (t > 0

suttr that /(:r) > /(o)/2 for all x sntisfving r - 4l < J.

(:) Let l:l > R be a funcrion ard let c €,4(! R). Shot, that the following

corrciitions are equivalcnt:

i. f is coltiulous att.ri

ii. If (r,,)isase<pr:rcein,,1suchIhat(2,) col\.erges to c, thcrr lnn /(r,,): /(c).

Q6. (a.) i. Defrrrc s.haL iL moans i:o say that ihc reaL l,ahred filllcbion / is differentiable

ar n p,,irrr r ir ,rs dorr.a,rr.

ii. Irrove that evcrv cliflc|entiable frlnctiorl is ronLiDtlous. Is thc conlcrse true?

,Ius1,ify yorlr ilnswer. I

(b) State the Mean Valu.e Thearcm- altd us{r it to lnove

c < six r,l . -=. lbr aI a € (0, 1).
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It) Supprxr: lhit l;rn.i ,:r,rc (ltrtirlous ol lrr.|1. rlifiilcltiaL|:

q'(.t:) /NlLx all .r,t lrr,6J. Pio\r lh?!1 1|err exisis r a (r.1,)

l!!:L tt"t !t')
Il litli il(rl) ' g 1io 

",",,,' 
ri e kr,l) rkrrlrlr: th;rl

1;,,, lt{) : 11,,,,1'(,1-)e,t ltl t ) ,, -a q'\t)

ol (rr, tr) .rul

strlr tirat


