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T.Y.B.Sc. (Semester - 1V)
MATHEMATICS

MT - 342 : Real Analysis - I1

(2013 Pattern)
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:
1)  All questions are compulsory.
2) Figures to the right indicate full marks.

Q1) Attempt any five of the following : [10]
a) Let f(x)=x*(0<x<1). for each nel,let o, be the subdivision
12 n :
{O,—,—, .......... ,—} of [0, 1]. Compute imU[f;0,].
nn n n—>e

b) Trueorfalse? If f e R[a,b] andif f(x)= g(x)except fora finite number

of points x €[a,b], then g € R[a,b]. Justify your answer.
c) Give an example of a sequence of real valued functions that converges
pointwise but not uniformly justify.

d) Show that the series Ze_nxxn (0=x<10) is uniformly convergent on

n=l1
[0, 10].
e) If F is continuous on [a, b] such that f(x)>0,a<x<band if

fx)= If ()dt  a<x<b, then prove that F is strictly increasing on

[a, b].

Tl
Show that |J—7=4X is di t.
f) ow tha 1'" Jx " isdivergen
) P h ] a
rove that |” > 7 1S convergent.
& I+ &

PTO.

http://www.sppuonline.com


http://www.sppuonline.com
http://www.sppuonline.com

http://www.sppuonline.com

02) Attempt any two of the following : [10]

a) Ifa<b, prove that [a, b] can not be covered by a finite number of open
intervals whose lengths add upto less than b—a. Hence deduce that [a, b]
is not of measure zero.

b) Let fbe a bounded function on the closed bounded interval [a, b]. Then
prove that f € RJa, b] if nad only if for each € >0, there exists a

subdivision ¢ of [a, b] such that U[ f;o]<L [ f; o]+ €.

c) Let { f }w be a sequence of real-valued functions on a metric space M
n)np=1

which converges uniformly to the function F on M. If each f_is continuous
at g e M, then prove that f is also continuous at a.

03) Attempt any two of the following : [10]

a)  Let f be a non-increasing function on [1, ] such that f(x)>0 for

0

1< x < oo . Prove that Zf (n) will converge if If (x)dx converges and
1

n=1

Zf (n) will diverge if If (X)dx diverges.
n=1 1

b) Let Z U, be aseries of functions in R [a, b] which converges uniformly
k=1

b

b 0
to fon [a, b]. Then prove that f € R [a,b] and If(x)dx = Z u, (x)dx

k=l 4

27° T 2x 4z’
—X dx <
c) Prove that 9 ~ Jinx 9 -
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04) Attempt any one of the following : [10]

a) 1)  State and prove the second fundamental theorem of calculus.

i) If fis continuous on [a, b], prove that there exists c € (a, b) such

that [f(¥)dx=f(c).(b—a).

b) 1) Let f be a uniformly continuous real-valued function on (—o0,)

1
and for each e, Let f,(¥)= f(JC—;j (—o<x<o). Prove

that { f }* converges uniformly on (—o0,00).

 odx
i)  Find the Cauchy principal value of I = j x—1)

-1
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