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IlC-212 Seat No.

Third Year B. Sc. Examination
March/April-2013

Mathematics : Paper - VII
(Anabsis)

Time : B Hours] lTotal Marks : 105

{4.tt : (t) q,rL o6 estl €{Yqtd t}.

(r) r'te0 qtg{t r,is rit'i[\d lrail oleL edQ. 0.

r (e't) fr -r,yeR d4r x>0 e'lq dlurfdrdsrl ] e

tt.tgrttk n otlftrq trl{ 0 } *{l nx>y el[{.

(q) "i cr ttq slq d'l tuhct sil ] ddl srq B qttr i e

trII o+9=6' q1*.

(s) il[H.-t{ ti}dq'r. nfatc stl ] : e

* rt , .jt(1, t." =(rs)
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1 (q) sr\i.-u otqr d{t} Ri drru{rfqd s{li qaLql } e

n .'l.tdr U***1 oler t{ilq 0.

(q) rhs orq[ S s.t, t, a1.rrr"r 6td+{l"rL ogure"l trLQ. r]. o
' B cs,8*0 i'tt B l,ttr: +0hd t]. B-tl

turtr:r{l'uul.il orsr Z 0. ilr|oid srl } s=Supzd S\i
qlRc"t 0 qi s=inf 0.

(s) {sr {',qtr'r'l Z uri w ,tD aLfatcr srl ] : e

(r) lz.wl=lzllwl

(r) lz +wlslzl+lwl.

r (q) d. x "tL{Lq.srcL e'lq deil r c x s'tr{ a'l uLlaro e

sil 1 E {.1rt oreL 0.

(q) uLh,t sr'l ] qLrrLhs tiqrbil.rl 6qoLeL t brhotsd e

el{ d'l }ti <t\% xeE,yeE +ti, r < z < y d\ zeE.

(s) (o,r) .t dcL h.1rt uL+le.t{ Gererer urnt,.I } t{ e

Ut-rt r,tt?*Jte-t t q4.

ttetqt

r (e'L) orctLql ! 9c1s k-cell d Xtrc orer d. e

(uL) q,tLql ] orcr E { hXrt e),{ al qi a'l "r il-rl e
nluotct ri.1rt 0.
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(s) aLha rr1 1 tlettr {uqLoreL z t orc.r 0. e

e (q) ur13 {s,} dsXdl Actl r}. z1 {s"} +{lha e1,{ e

d qi .il r uft'mL{l t}. nLhc sr1.

(ot) xqi qrQdl Astl {r,}-tL 6.rANu eal-i'l oLcr xql e

tlilr 0. t'rrtL+1.

(s) d {p,} oti {q,} qt{t%ut (x,a)i r'WlAcfie,il e

eU .t1uh.t tt\l {d(t,,0,)},n,tt unaL{l r}.

bttt<tt

s (e{) ttr{ }, e

(t) Adt !a,-tl qlRrg urq.Lq'l {Ihct Aetl r{ &.

(r) bo>E>b2.>.....>0.

(e) lim 6" = 6
n-)6

rrl ttLha tl, I Za,bn qRrtr{l d.

(,,1) ttrrl \ a1> a2 > a3 >.....> 0 . ttthc sa.l ] Adl e

lzka2k r,rfttnr{l e't{ dI qi a1 r Adt !,an&=0 n=l

qfi'tar{t t}.
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(s) -0{-0 Adtql-0 utli'ttLr.-{l Ft r.tL l.qql : e

*lI\n -n
/q) !\-rl'zz-/ -- ,:fl--l n'z

* 2n ..n(r) t"'2 n+7

r (q) qlil ] x qi r qHr"$rer t] r'Li rcx, p d e
E{ ssr&i€ 0 aslL /:z-+r hQ,r 0. uf6td 3il }
r{ qLldl Actl {r,}, "ql 

pn*p r,ti },*p"=p
ltt) lim f (p")--q aI qi d ,6 tim f (x)=q.

n-)6 x) p

(,,1) q,tLq'l 3 gtta tt.tLe,stet{ trdd {itRitt XttC t}. e

1/ _t/
/, \ ./ \ g'/x -g '/x(5/ f\r)==z-:---,2,.r*0 dett /(0) =0 ctl /'t'l e

s/x qs /r

?,ttttdct.tl Ist? %qRqI.

Itttqt

Y (q) '1, j:la,bl-+ne e'I{ r'ti 7, la,rl ^+t ndd r4i e

(a,r)qi R3e.nq e'lq al iufqa 3il ) xe(a,6)

qffrr.r qrrt ] *-{l lt(r)-/(")ls {r-",1r-',
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(nL) )$eu1 q{rr eql r,ri dLha sr1.

(s) trLrl ]
(c) "/ d x>o qL) hse.{14 0.

(r) ,r'(o) = o ui 710; = o

(s) "r' d rtt{ t\Q,r r}.

19

'9

f(xld g(*) =!-IJ,yso a) uthc srl ] g qtrd

hQ,r0.

q (.t) ttLtl ] r tqc o[q[ t]. turl ] K qr.qi rrrt e

t\Qq1-0 Aetl {4} d uo.r hQ,r A ft{gdla uftr+tl l

O. ui 1,(r;> -f,q(x), v;eK, n=1,2,3,,... ct'I

uLlqa s{l I .f,-f,r ut dslu uli,ruL{l d.

(q) ,rLrl ] {.trqsr{ Xti otqr A ,rrt .rrru,rLt\ct hQql.ft 9

Actt {4} dtlu uRrur{ e'tq uii r d r'j eraR'ig

u1t ui ,lg ./, 
(t) = An, n =r,2,3, ' " al uLha r{1.

3 {,e,} uftrtttL{l 0 aqt ttm f (t)- tim An.
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x'(s) d f"(r)=-;- . -, n=r,2,3,.... ?,ri 0<r<l e
x'+U-nx)'

al ttLhrt 3il ] {r} bl dri'r i{lho d, uig drint

qlotuL{L 'Le{l.

lttt<tI

\ (l,t) ttrl ] r Uqc ousr. 0. d K qr ttact RQq]I-0 e

Aett {1,} dslu ult uu{L e'l { a1 {fqa rrl } i4}
d K.tr il"tttcrd 0.

(q) *LI\a sil 3 c1x) { {.1e[ "rL-tL*Lu r}. e

'rqi x dtt-tt"|3telr].

I(s) t, "f"(r)=:-' ,0<x<1 qil urhrt s1] ] 'el+nx

f"(x) -+ o &ig4o (0, r) qr qR,tttl t) nttg uftrtun

drqu -te{I.

ENGLISH . VERSION

Instruetions : (i) All questions are compulsory.

(ii) Figure to the right side indicate

marks of the corresponding
questions.
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1 (a) If r,yeR and r>0 then prove that there 1

exists positive integer n such that nr>/.

(b) If q, is a cut then prove that there exi.sts a ?

cut p such that ct+p=g .

(c) In usual notation prove that :

(1) ,' . 

"' = (rs)*

(2) r<s<+r <t

OR

1 (a) Define ,B as a set of cuts and show that -B 7

has the least upper bound property.

O) Suppose S is an ordered set with least upper 7

bound property. BcS,B*$, B is bounded

below. Let Z be the set of all lower bounds of

B then prove that o=SupZ exists in ,S and

oc=infP.

(c) For complex numbers 7 and ry prove that 1

(1) lz wl=lzllwl

I{C-2121

(2) lz+wl<lzl+lwl.
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2 (a) If X is a metric space and E c X then prove 7

that f is a closed set.

(b) Prove that a subset of E of real numbers is I
connected if and only tf xeE,yeE and.

x<z<y t}len zeE.

(c) Give an open cover of (0,1) which has no 7

finite subcover.

OR

2 (a) Show that every k-cell is compact set. 7

(b) Show that set E is an open i{ and only if its ?

complement is closed.

(c) Prove that the set of integers Z is countable. ?

S (a) Suppose {S, } i" monotonic. Prove that {,sn} 7

converges if and only if it ie bounded.

@) Show that the subsequential limit of a 7

sequence {fr} in a metric space X form a

closed subset of X.

G) rr {p,} ana {q,} are Cauchy sequence in 1

a metric space X then show that sequence

{a(p"'q,)} converses.

OR
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3 (a) Suppose :

(1) Partial sum of series )a, form a

bounded sequence.

(2) bo>4>_bz >..... > o.

(3) hm br=g
' r-)6

Prove that ) arb,, converges.

O) Suppose ar> a2> a3 > -.... > 0 . Prove that 7

Zon converges if and only tf \zk a2tr
n=). k=A

converges.

(c) Find the radius of convergence for the 7

following series :

* ( 
-t\n . -n(1) zt:;

6^nn

-J 
Z

t9\ ) 

-

\-/ 2 n_t1
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4 (a) Suppose X and Y are metric spaces and 7

EcX, P is a limit point of E and f :E -->Y

be a function. Prove that lim /(:) = a if and
x--) p

only if tim f (p,)=e. for every sequence" n--t*

{r,} in E such rhat pn *p and }r!*r,= t,

(b) Show that continuous image of compact 7

space rs compact.

1/ -t/a/t -a /x(c) If f(x) x*0 and./(0)=0 then 7
e/x +e /x

determine the type of discontinuity of /.

OR

a 6) If i:la,bl-> Rk and. J is continuous on 1

[a,6] and differentiable on (a,b) then prove

that there exists xe(a,b) such that

lTPl-7@)l= tr-"lk;il

O) State and prove Taylor's theorem. 1
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(c) Suppose :

(1) / is differentiable for x>0.

(2) 
"f '(o)= o and ,f (o) = o

(3) /' is monotonically increasing.

rf c(-)=+,r>o then prove that g is

monotonically increasing.

6 (a) Let -K be a compact. Suppose a sequence 7

{f"} of continuous functions of K converges

pointwise on K to a continuous function / on

Kand.fn@)>-fr*1 (r), VreK, n=1,2,3,. . then

prove that f,, -+ f uuformly on K.

O) Suppose fn --> f unrlormly on a set E in a 7

metric space X and let r be a limit point of

E and' suppose lim f"(t)=A",n=l'2'3,"""'

then prove that {A"} converges and

lin f (t)= tim An.
T-)X I'J6
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_2(c) tt I"(*)= t--: ,z,n=1,2,3,.... and 6<y<1 7
x' +lt -nx)-

show that {fr} i" uniformly bounded but

convergence is not uniform.

OR

5 (a) If K is a compact metric space and 7

f,ec(K),n=1,2,3,...... If {f"} converses

uniformly on K then prove that {4} is an

equicontinuous on K.

G) Prove that C (X) is complete metric space 7

where X is a metric space.

I(c) If ,f"(4 =;-:-, 0 < x < 1 then prove that 1l+nx

f,(x) -+ o pointwise on (0,1) but convergence

is not uniform.
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