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New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the
coming Term End Examination. To get the candidates acquainted with the new system,
assignment answer is to be given in the specified space according to the instructions.

Detail schedule for submission of assignment for the
PG Term End Examination June-2020/Dec.-2020

1. Date of Publication :20/06/2020

2. Last date of Submission of answer script by the student to the study :19/07/2020
centre

3. Last date of Submission of marks by the examiner to the study centre : 16/08/2020

4. Date of evaluated answer scripts distribution by the study centre to

the students (Students are advised to check their assignment marks
on the evaluated answer scripts and marks lists in the study centre
notice board. If there is any mismatch / any other problems of marks
obtained and marks in the list, the students should report to their
study centre Co-ordinator on spot for correction. The study centre is
advised to send the corrected marks, if any, to the COE office within
five days. No changed / correction of assignment marks will be

accepted after the said five days.) :23/08/2020
S. Last date of submission of marks by the study centre to the
Department of C.O.E. on or before :31/08/2020
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Answer Question No. 1 and any four from the rest.
1. Answer any five questions : 2x5=10
a) Find the total variation of f: [ 0,1 | —» IR defined as
T
X
0, if x=0.
b) If E is a bounded measurable set then show that there exists a subset F ¢ E such

f(x)={xcos—, if 0<x<1

that Fis a countable union of closed sets with m(F)=m(E).
) Show that the set of rational numbers Q is measurable.

2
d) Using definition of R-S integral, show that J.xQd[x] =5; where [x] denotes the

0
largest integer < x .

e) If {Fn} is a sequence of sets of first category in a metric space (X,d) then show that

o0}
UFn is also a set of first category.
n=1
f) If A and B are two sets in a metric space ( X, d ) such that An B = ¢, then
show that Diam(A v B)< Diam(A)+ Diam(B)
where Diam(S) stands for the diameter of S, for any S ¢ X. What happens if the
condition AN B # ¢ is not given ? Justify.
g) If A and B are disjoint compact sets in a metric space (X,d) then show that there

are disjoint open sets Gy, GQ in (X,d) such that Ac G; and Bc G2.

h) Is the set A=[2,3]u { 3+ Ln n= 1,2,...} with usual metric induced from IR a
2
compact set ? Justify.
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a)

b)

0)

b)

0)

b)

00
Let {Ek} be an increasing sequence of measurable sets such that UEk =E is
k=1
. 1
bounded. Show that E is measurable and m(E)= n Too m(E,). 4

Iff:[a b] > IRis a bounded measurable function and Jl,J2 are open intervals in

IR, then show that f_1 (J; YUJy) is a measurable setin [ a, b ]. 3

Either prove or disprove :
Every measurable function is continuous but every continuous function need not be
measurable. 3

pe
If f:[] ab] > IR is summable and if F(x)=j-fdt in a<x<b, then show that

a
F'(x)= f(x) almost everywhere in [ a, b ]. 5
Iff(x)=%+cosxin 0<x<2n,then find f* and f~. 2
Find the Fourier series for f:[-n,n] > R
given by f(x)= [ x, if -n<x<0
n—x ,if0O<x<=x 3

If f:[-n,n]> IRis a bounded and R-integrable and f is periodic with period = 2=«

and if f is increasing in (0,a) where O<oa<a, then show that

a

li innt

W [ £ ()38 ae=Z £ (0+). 5
0

Show that Fourier series for f(x)=x+ x2

2 0 :

T _1\yn| cosnx  simnx

e 1)[ > o J
n=1

What are the sums of the series at x =+n? Jusitify. S

in [-mmn] is

If two metrices p and d on a set X (# ¢) are equivalent then show that a Cauchy

sequence in (X,p) is a Cauchy sequence in (X,d) and conversely. S

If c(x,y)=|tan_1x—tan_1y| for all x,y € R, then show that ( IR,c ) is a metric
space. Is it complete ? Justify. S
If a continuous function f: IR — IR satisfies the property f(x+y)= f(x)+ f(y), for

all x,y € IR, then show that f(x)=x f(1), for all x € IR. 4

If T is a contraction in a complete metric space X and xe X show that
lim n _limn+1

T( n T (x))— n T (x). 4

Let ( X, d) be a metric space and X € X . Show that {xe X |1<d(x,x;)<5} isan
open setin ( X, d). 2
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7. a) Either prove or disprove :
i) Continuous image of a connected space is connected.
ii) Continuous image of a locally connected space is locally connected. 2+2
b) Show that a continuous injective function of ( O, 1 ) to real numbers with usual
metric is a monotone function. 3
c) If Ais a compact subset of a metric space ( X, d ) and Xj € A, then show that

d(xg,A)=d(xy,ay) for some age€A. What happens if 'compactness' of A is

suppressed ? 3
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