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Note : Attempt Five questions In all, selécting one
h Unit. Q. No. 1 18

question from eac
ons carry equal marks.

compulsory. All questi

1. (a) If feR(a) then of eR(a), for every

constant ¢. Also, J’i)cf dOL—‘—CLbf do .

1
(b) Evaluate J.Oxdx?' using dcfinition of

Riemann-Stieltjes integral.
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(e)

(5

(g)
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State Dini’s theorem.
f
Give an example of a sequence O
: , a
continuous functions which has
discontinuous limit function ?
If AeLR",R™) and xeR", then prove
that A’ = A.
( x3y
2 9
Let fxy)=4x*+y

x,y#0

Prove that S # [, at x = y =0.
A bounded monotone function ig a

function of bounded variation.

Unit I

Define Riemann-Stieltjeg sum S(P, £ o)
o0 o b If the limSp, s )

IP—0
eXists than /e R(w) and
[, 7 do= lim s, £.0)
a |
2



(b)

(b)
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Suppose C, > () for , - 1. 2.3 and

(s 0]
ch converges, < '
ges. <§,> is a sequence of

n=]

distinct  point  in (a, b) and

a(¥)= Y, I(x-S,)

If /' be continuous on [a, b], then

["ria=c, 16,

Let feR on |a, b] and
F(x) = f:f(t)dt,a <x<b. Then F is

continuous on [a, b]. Furthermore, 1f /'is
continuous at a point x, of [a b] then
F is differentiable at x, and
F'(x0) = /(%) -

Let feR(a) and g e R(a) on la. D

then

(i) fgeR(w
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(i) |fleR(a)

i [ del< () do

Unit I

/4 (a) Discuss the uniform convergence of the

following series :

x? 2% x?
- + — +....t
i+ X 1+2x l+x

ERrEti

l+nmx 1+(n—-Dx

on [0, 1].

(b) State Weierstrass M-test. Discuss the

uniform convergence of the series :
) N
—
(n+x°)
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5. (a) Let @ be monotonically increasing on
| [a, b]. Suppose f, € R(a) on [g, b] for
n=1 23, ... and suppose f,—> f
uniformly on [a, b]. Then f eR(a) on

@ 5] and | f da=lim| f, da.

a n—ooe d

(b) Prove that there exists a real continuous

function on the real line which 1S no

where differentiable.
Unit III

6. (a () Let AeL(R"R") then [|A[<w
then A is uniformly continuous
mapping.

(i) If A,BeL(R",R™) then ||A + Bj|
<||All + |[B]| and [ICAll = |<[ [IAll,

where C is any scalar.

(i) If A eL(R",R™) and
BeL(R”,R¥) then |BA| < |B]
IR][.
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(b) Let E be an open set in R”, f maps E
into R™, fis differentiable at x,€E, g
maps on open set containing f(E) into
R and g be differentiable at f(x;). Then

the mapping F : E - yR* defined by
F(x) = g(fx)) is differentiable at x, and
F'(x,) = g'(f (xo )" (%0) -

7. (@ I f maps an opeil set EcR” into R”,
then fel (E) if and only if the partial
derivatives D; f; exists and are continuous.

on E.

(b) Let f maps a convex open set E c R”
into R™, f be differentiable in E and
there be a real no. M such that

| /) ||EMV xeE, then prove that
| £(b)— f(a)|= M|b—a\\7’a,beE.
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(b)

9. (a)

(b)
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Unit IV
If f,gEBV[a,b] and A is any constant

/
then f + & /& A/ and ‘g— provided

[g(x)l > k on [a, D] are also functions of

pounded variation on [a, b].

Discuss that the function f(x) = x sin X

on [O,—g] is a function of bounded

variation.

Let / be an integrable function on [a, D].

then the indefinite integral

b
F(X)=Lf(t)dt+c is a continuous

function of bounded variation on [a. D]

Define vector valued function of bounded

variation. Prove that f :[a, bl R is a
funCtioﬂ of bounded variation on [& bl
iff each component function /‘/ is of

bounded variation onla, O]
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