UG/3rd Sem/H/20 (CBCS)
2020
MATHEMATICS (Honours)
Paper : MTMH - DC- 05
[CBCS]
Full Marks - 32 Time - Twvo Hours

The figures in tite margmn indicate full marks,
Candidates are reguived 1o give théir answers

in their own words as for as practicable.

Neotations and symbals have their usual meanings.

Group - A
1. Answer any four questions. 1% d=4

(a) State the Dirichler conditions for conmvergence of a Fourier series:

() Determine whether the function f {001 —= 2 defined by

, 2 HareR\Q
flo) = ; b
3 Hareq

is R-integrable on [0, 1]

() Teat the converzence of the improper integral

I
l
'—Il"n'.l.J'.
i

(e} Prove that fi e Vdt = 1 %} o= 1.
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() For a periodic funetion § of perdod 27, prove thit
[ flade = [527 flapde.
i(f) Computre the total variation I'J' [lj. 15] for the hmcetion

flr) =u* —4r+ 3 on [0,3].

."f.

(g) Find the vadins of convergence of the series Z-:u 1_:{1—
Group-B
Answer any o guestions 3x2=10

cLeta.beRand [ [0, b] — R be a functioh of hounded variation on o, ).
Show that [ is bounded on [a. ). [5]

. State and prove the fundamental theorem of integral caleulus. [1-+4]

{. Find the Fourier series expansion of

cosr iffi<z<w
flx) = . 5
—osax f —w <3< =

. Test the uniform convergence of the sequence { f, } on [0, 1], where

falx) = 241 —a). [
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Group-C
Answer any e questions. 0x«2=i8

6. (a) Let {f,} bea sequence of funetions defined ona subset X of B and
let lim filr) = flor), Vo € Xoand My = sup {]fo(#) = f()] : x € X}

Show that {f,} converges uniformly if and onlv if M, = 0 and n — .

4]
(h) Test the convergence of
f - dr
RTINS 151

T. (a) If [ is bounded and integrable on (o, b, then show that | [] is also

hounded and integrable on |a.b]. Also show that

j:j f oo

(1) Let f1]0,1] = & be defined by

fa
< f |f()| . 249

reosdt Hr#0
—_— JI
JGe) {EI if 2 =1
Show that f is a function of bomnded variation om {0, 1] 4]
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8. (a) Lot f be a periodic function with period 27 which 15 hounded and

(—m ). If (—=,m) i5 divided nto a finite number of

mtegrable on
open sub-intervals in each of which [ is monotonic, then show that

b =
i .
4 E (61, cos ne 4+ by, sinne)

2
B [Lfte -0+ Flo+0)]  for —m<e<n
y {% |[flm =0+ fl=m+0)] fore=+m.
5]
(h) From the exprossion
tan ™ 2 = fri )
Jo 1452
abtain the series o

_h (2]
tan = —— 4 — — e,
3 o

Find the range of @ for which the preceding expression holds. Alsa
[14+1+2|

r |
5

| =

deduce that :1£ =
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