
6. (c) Prove thrt the product of two convergeDt

series converges if atlesst one of thc series

converges absolutely. 8

(d) State and prove Abel's thmrem. 8
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T]NIT I

l. (a) (i) If f is monotonic on [a, b] and if
cr is continuous on [a, b1, then

Prove rhat f€6(c). 4

(ii) ff f €4(d) on [q b] and if
lf(x)l<m on [a, b] then prove thar

b

lj fdal <m {aO)-c(a)). 4

O) Define two functions 9r, gr as fotlows:

0i{x)=g,t*.0,
F1(x)= 1 if x>0 for j = l, 2 and

Fr(O) = 0, 0d0) = l. I-et f be a bounded

AQ-79E P,T.O.

7. (s)

(b)

8. (c)
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Suppose X is s vector space and dim X = n
Then prove the following.

(i) A set E of n vectors in X spans X if
and only if E is independcnt, 8

(ii) X has a basis and evcry basis consists

of n vccloB. 8

Suppose E is an open set in R!, f maps E

into R', f is differentiable at x6€ E, g 61p5

an open sel containing f(E) into Rr, and I is

differentiable at (xd. Then prove that tJre

mapping F of E into Rl defincd by F(x) =
g (f(x)) is differentiablc at x6 and

F'(ro) = g'((xo)) f'(x{). 8

Suppose f maps ar open set ECR, into R'
Then prove that f€C(E) if and only if the

partial deriyatives Dtfr exist and are

continuous on E for I <i€m and I <j(n.
8
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tunction on [- l, l].
(i) Prove 0rat f e4(0r) if and only if

f(0+) = f(0) and that then

sfdpr = f(0).

(ii) State a similar result for p2. 8

(c) Define a rcctifiable curve. Given a cuwe Y
whose derivative / is continuous on [a, b]

then show that 'y is a rectifiable curve and

has length

f h'<ou,

prove fiat (fn) converges uniformly on

[a, b], to I function f, and

f (x) = nlls- f"'(x) (a<x < b).

10

(d) State and prove fundamental theorem of
integral calculus for vector valued functions.

6

I]MT II

(a) State and prove Cauchy's Criterion for uniform

convergence of a scquence of a functions
' tftr(x)). 6

(b) Suppose {fn(x)} is a sequence of functions,

differentiable on [a, b] and such that {tu(xo)}
converges for somc point x0 on [a, b]. If
(fn'(x)) converges ur formly on [a, b] then

(c) StatE and prove the Stone-Weierstrass theorem

for a sequence of polynomials P.. 10

(d) Show that the limit of the inte$al need not

be equa.l to the integral of the limit in case

of

fn(x) = ne111 - x2)', 0<x{1' n=1,2'3--
6

[]NIT Itr

(a) I.et t a, be a series of real numbers which

converges, but not absolutely. SupPose

- co < o < p < co . Then prove that there exists

a rearrangement E ao' with partial surns

So' such that nS-inf S.'= u and 
nlim-sup

S.'= F. d

(b) Given a double sequence {a1}' i=1'2'3--'
j= t,2,3---

Suppose that f lall=b1 (i= l. 2. 3---) and

E bi convergds. Then prove that

4

l0

8

2

5

3

,l il arj = j!,
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(d) Suppose f: E---+ IR', is differentiable at F
€ECIR.. Show that the differential of f at F
is unique. Further find the differential of F
if I- : n'---- m.' is a linear transformation.

8

9

T'NIT V

(a) Suppose f is a C'- mappiog of an oPen set

ECR' into R", f '(a) is invertibte for some

a€E and b = f(a). Then prcve that thsre exist

open sets U and V in R'such that acu,

b€V, f is one-taone on U and f(U)= V
l2

(b) Find the maxima and minima of the fimction

f(x, Y1 =;:1rs-3x-l2Y+20. 4

Let f be a C'- mapping of an open su
ECR!* into Ro, such that f(a, b) = 0 for
some point (q b)€E. Put A = f'(a, b) and

assume that Ax is invertible. Thcn show that

tlrcre exists open sets UCR,* and WCR'
widr (a b) e U ard b e W having drc following
property :

To every y€W conesponds a unique x, such

that (x,y)€U and f(x, Y) = Q. l0

5 P.T.O.

10. (c)

AQ-796
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(d) Ifx+y+z=u; Y+z=uv; z=uvw
then show that

dtx. v. z)

d(u, v, w) 6
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