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N{.Sc. (Part-l) Semester-l (C.B.C.S. Schelnc) llianrination
101 TMATHEMATICS

(Resl Anrlysis)
'limc ; lhrcc Hoursl [Maximum Marks : 80

Notc :- Solve any ONE question ftom each unit.

UNIT-I
l. (a) Prove thal, a nccessary and sufficient condition for f e R(cr) on I is that for evcly

€ > 0, I a partition P on I such that li(P) L(P) < e. 8

(b) Iff e R(cr) and g e R(a) on [a, b] then prove that :

(i) f t ge R(cr)

(ii) i. s € R(0). 8

2. (c) Lel f e R(cr) on [a, b], m < f < M. Lct the function F' bc continuous on [m, M] and
h(x) = F(f(x)) on fa, bl. Then provc that h e R(d) on [a, bl. 8

(d) De6!e:

0) Simple closcd curle
(i) Closed curvc

l0- x is inational
If flxl = {

ll, xisrational

thcn show that f e R on [a, b] for any a < b. 8

UNIT_II
3. (a) Statc and prove \\'eiershass approximalion thco.em. 10

(b) Sho\a'that thc series I
x

("";lt@- t) - - t) is uniformly convcrgent on any interval,

6

Show that {l} oorvcrgcs uniformly to a

[a, b], 0 < a < b, but not uniformly on [0, b]

4. (c)

lunclion l'and that the equation f'(x) = lim fi(x) is correct ifx + 0 but false ifx = 0.

fur n l. -'...... Jnd x -erl. i^{x) - - 
x

linx'

8

(d) Show that lim lim [cos m!rx]r" is cvcr;u'herv discontiluous function *tich is not Riemann

integrable. 8

TNIT-III
5. (a) Stale and provc Iaylor's theorem. 8

ft) IfR is the rartius ofconvergencc ofthe power series f, a, x" then prove that, radius of

convergence ofthe po\ler series f, ou"*" 8
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6, (c) Sho* that

(i) log (l t x)

I
llog (l + x)l

=X + - +214

,= {l xr

,-l3x<l

(n) [, * I l, *' II ,J J \
t + tl +

2
,-l<x<1 8

2 )3
(d) Statc and prove uniqucness theorem lbr tha po$'er scries-

L\IT-IV
(a) Let C) bc the sct of all inlertible linear opcrators on Ri :

l(i) ltAe(), lArl: , B € r.(R")and lll Al<(:t, then prove that B E O
G

(ii) Prove that O js an opcn subset ol L(R") and the mapping A ) Ar is coltinuous
on f). 8

(b) Provc that the function f(x, y 1 = ,tl xy is not differentiable at thc point (0, 0), but thal

f and : both exist at tre origin and havc thc value zero. Hencc deduce that thcse two partial
derivarives are continuous except al the origin. 8

(c) Suppose f mapunopen setE c R irrtu l/'. Then I e r'lE) if anlonlvif the partial

derivatives Df exis! and are continuous on E for I <i<m, 1<i <n. 8

(d) Show that fie f'unclion '. \\l'ere :

8

1

8

f(x. y) =
r . :=-'

Vx +,-
ilxr+vrr+0

0 if x=y..0

9 (a)

(t)

10. (c)

(d)

is continuous, posscsses pa(inl derivatives bul is not differentiable at thc origin. 8

IrMT-V
Statc irnd prove Implicir funotion thcorcm. 12

Find the maximum and minimufl valuc ofthc fimction :

f(x, y) - 4x2 xy + 4y) + x'y + x),' 4. 4

Suppose f is a G'-maFping of an opcn scl E c R^ into R", f(a) is invertible for some
a e [], and b : f(a). Then prove that therc cxist an open scts U and V in Rn such that
ae U,b e V.f isonetoonc onu and f(U) V. 8

Find the maximum and mirimum valucs of xr + y, , z, subjcct to the conditions

'*) -l -landz-\ry. 84525
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