
AU-216

)I.Sc. Part-l) Semestcr-I (C.B.C.S. Sch€me) Examination

MATIIEMATICS
(Real Analysis)

P.per-101

fime: Tltee Hours] flv{arimum lv{arks : 80

Note :- Solve any ONE question tiom each Unit.

UNIT_I

1. (a) The function rr jncreases on [a, b] and is cortinuous at x0, a < xN < b. If f(xJ = I and

f(x) = 0, x; xo. Then show that f e R(a) and fdcr=0 iJ

{
(b)

(c)

Srate and provc l_undamental [heorem of integral calculus for vector valued function. 8

De lirc :

@ Simple closed cune

(ii) Rectiiiablccurve.

lfthe curve 1 whose de vative is coltinuous on [a. b] then show that y is rectifiable and

3tdY'(r)ilengrhhas

(d) LetC">0tbrn= 1.2.3....., lC. coorrerg". and (s.)i=, be a sequence of distinct

points in (& b) and cr(x) = IC. I(x S.,). ffis a cofiinuous real valued fimcdon defined

or [a, b] thcn show lhat

f da= t c" f(s") I

vox 34;99 (Con!d.)
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L}.IIT-II
(a) Supposc K is compact, an<l :

(i) {q} is a sequence ofconlinuous function on K.

(ii) {f.] converges pointwise to a continuous l'unction f on K.

(iii) l"(x) > i, ,tx) i x € K. n = l,:. l. .....
'[hen provc that l r f unifomrly on K. 8

rb) Show thrt the seies f tt t - 
is u fomlJ' convergent but not absoiutely for all real values

'11 
n+x

ofx. 8

(c) Showrharlhe sequcnce {t'} =tan-:nx, [>0 is unilbrml-'- convergcrl on [a. b]. a> 0 bur
pointrvise convergcnt in 10. b]. 3

(d) Shorv tlrat rhere exists a rr--al continuous function on the real line \rflich is no\*Lerc dl]trenoirole.

3

Tl{IT-III
(a) State and prove Abel s theorcnr. 3

7

(b)

6. (c)

,s
\.t ) L- (n - 1)'

If nvo po$cr series f a,x" and ) b"x" converge on thc same interval ( R. R) (R > 0)

to some tunction t1x), then show that a,: b" ibr n: 0, 1. 2. 3, ... 3

-L
Sr]opose th.' po*er series ).r.r converges to ilx) in ( 1. l) aod lim na. = 0. If

lin lL\ r - \. rhcn .ho\\ ihar f a con..rues ru.\ S

(d) Find thc redius ofconvergence of tbllouing power series

.- l- *'(ii) a -J

8

\'ox r ]t99 (Contd.)
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UNIT_II'
(a) Prove rhat:

(i) IfAe l.(R'. R") then lAll <:c aad a is a uitb.mlv conrinuous mapping of R'inro R..
r;) IlA. B € L(R'.R')andC is scalar. then lA+Bll <liAl . lBll, lCel=lcl ll

with the distance between Aand B defined as lA - B l, L(R". R') is metfic spcce.

8

1b) Sho* tlat thc panial derivatives f* and f ofthe function

Y] (\ - !-)
x +y-

s

3 (c)

(d)

9. (a)

o)

10. (c)

(d)

x--I-
0

*'- )'

are not equal at origin
State and prove Tavlor's theorem.

Show that thc t'urction :

f(x. y) =

l(x, v) =

(x. y) r (0. 0)

rx, y) = (0, 0)

(

. (x, )) + (0,0)

. (x, r') = (0, o)

is continuous at (0. 0) but ror differentiabl€ at (0, 0). 8

LT_IT-V
Suppose f is a C'-mapping ofan open set E . R" into R,, f'(a) is irvertible for some
a e E and b = f(a). Then show that:
(i) fhere exisr oper sets U and V inR'suchthata € U,b e V, f isone-oneonUand

rIU) = v
(ii) Ifg is thc invetse of I (u'hich exists by (i)). delined in V by g(f(x)) = x, r € U rhen

g e C'(v). l2
Show thar the firnction tIx, y) = lxr - 3x:y - f has neither a maiimum nor a minimum xt
(0. 0). wherc Lt-,y (t.,)r = 0. .1

Find tl,e maximum and minimum vaiue ofthe firnction :

tIx. y) : 2lx - l2xr 2yr + xr + xyr. 8

Ihe roots ofthe equation in )" :

(i,-x)r t (i. - y',): - ()t - z1: = 0 a-rc u, \', w. Prove thar:

i(u. v, w) _ _2 (y -z) (z -\) (x - ])
a(x, t.z) (\, - iv) (w - u) (u- v) I

vox-1J799 t::
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