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3141-Arts
B.A. (Third Year) EXAMINATION, 2018
MATHEMATICS
Paper 1

(Real Analysis)

Time allowed : Three Hours
Maximum Marks : 70
Part A (@U¥ ‘A {Marks : 20]
Answer all questions (50 words each).

All questions carry equal marks.
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Part B (GUS ‘X)) [Marks : 30
Answer five questions (250 words each),
selecting one question from each Unit.
All questions carry egual marks.
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Part C (@ '®) [Marks : 201
Answer any two gquestions (300 words each).

All questions carry equal marks.
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Part A (@UE '3
Unit I (Z&TE 1)

1. (Z) Define derived set.

Fea= =R & qfwfia wifsa

(i1 State Bolzano-Weierstrass Theorem.

AT N-TBICEE T F Yhe fafau

Unit II (3&E I

(uz) Discuss the convergence of the geometric series.
TR Aot 3 etfiyraw w1 faa=a wifem)

(iv) Write the statement of Cauchy’s n'* root test.
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Unit III (ZoRT3 IID)
State the Darboux Theorem.

e W o wew et

Write down the necessary and sufficient condition

for R-integrability.
o= guETHES @ fu emevEs e wEa
gfgay ferfam

Unit IV (3§ IV)

Find the Fourier coefficient a, in the cosine series

of sinx in the interval 0 < x < =

sinxﬁ0<x<nﬁmﬁmwﬁ
FA TOF q, F AA F@ BT

Find the Fourier coefficient ¢, in the Fourier

series for the function :

fx)=x"-n<x<n.

flx)=x*;-n<x<mn
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Unit V (3&TE V)

Test the convergence or divergence of the

integral

Test the convergence or divergence of the

integral

b7
J. sin x dx
0
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Part B (@02 ‘R
Unit | {_l;;"“ I)

2 Prove that the sct of rational numdba - A S

Archimedean ordered field.

foz =ifsu 5 ufda denei 1 o afgtn
FRa &

3. Prove that no open interval (¢, b) i compact.
fag =ifsn f& 42 fagm sime Ao i 5
Unit 11 (Z&E 10)

4. Prove that the scquence

l) -
e s Y e N
Sn+ 2

N
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18 convergent.
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5. If x > 0, then test the convergence of the following

series :

wifsT

2, 8 3 15 4
X+—-X"+—X"+—X +....... + — 5 o R
55 100 17 T 41

Unit HI (Z&HE 1)

 f=xel0, 1],

then show that f is R-integrable on [0, 1] and

]xdx=

i
o 2
Ifg e

flx)=xel0,1],
T fag Fifw & F saua (0, 1] W R-GHRREAA

1
1
& dex"'gl
0
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7. Let f is a function defined on the interval [0, 11 such

that :

[0 ; if x is rational
Flx)=

1; if x isirrational ’

then show that f is not R-integrable on [0, 1]

fz wem £ Faud [0, 1] W = ywr 9 gRwfud
g

flx)=0 Qﬁtqﬁﬁqﬁw fix)=1 qfg x AIfHg
&

@ fog =ifsu f& f @A [0, 1] W R-UHAHAAT
2l

Unit IV (Z&HE 1V)

8. Obtain the Fourier series expansion of the function :

-t <x <0
flx) =

l X;0<x«<nm
frm wem % foaw wfE st @@ =ifsw .

my-mwx <0

f(x):[

x;0<cx<nm
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9. Obtain the Fourier series expansion of the function :

fx}=xsinx; ~-mt<x<xn
= wem & foau w3 vt s Fifem .

fix)=xsinx; ~n<x<n

Unit V (Z&E V)
10. Test the convergence of
4

x 2 ;
x
J._'z 7 5 dx
bx* +¢

a

1 wwa & sfvoo =1 whew iR .

11.  Test the convergence of

ﬁmmm%ﬁwmqﬂwﬁm:

ol e

D
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12.  {a)
b)
13. {(a)
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Part C (@UE ‘W)

Unit 1 (3&HT3 1)

Find the gl.b. and lub. of the set :

S={xeZ:x?*<25}.

S={xeZ:x?<25)
F ITEH TS TEE F@ Hifaw)

Prove that cantor sct is uncountable.

fag wifsw & e ag=ma sroEE ¥
Unit II (& 11

Test the following series for convergence where

the general terms are given as :
U, =Jn*+D-n

frm ooft & sifrmo =1 9= +ifse foge
=H T T e

U, =J(n?+1) -n
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(6)  Test the convergence of the following series :

= oot & sifugoor =1 Sfg =

1 22 33 4¢
7 [ - + +— 4.

2t 3% 4 5
Unit III (313 IID)

14. (@) Find the upper and lower Riemann integral for

the function defined in [0, 1] S_uch that :

v1-x*; if x is rational number
flx) =

1-x ; 1if xisirrational number

and show that flx) is not R-integrable in [0, 1].

FARA (0, 1] d uffg = wem & S
& = - e 1| Fife ot w' weiiia
Hifew f& o) TS [0, 1| W R-OAHFAE
T %

Flx)=V1-x* 3R x I B W Ax) = 1 - «
afs x ulEs @i

3141-Arts 10



&)

15. (a)

(b)
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Every monotonic function f is R-integrable.
TRF THER e R-EEECHE S ¥
Unit IV (3518 1V)
Examine for term by term integration the series :
Z "1 -2x")
in the interval [0, 1].
syoft
b "1 - 2x")

T AAUA (0, 1] H UEY: TR & faw

T &wifea)

Obtain the Fourier series for the function :

fx)=x;-n<x<=®.

flx)=x;-n<x<mn

% fom wf@ oot a@ =wifaw)
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Unit vV (3&18 V)

]

16. (a) Test the convergence of the following integral :

qj'e"’dx_
fer Ta @ sifaor w1 9hsor #ifso .

ﬁj e dx
0

(b) Prove that the set Q of rational numbers is

countable.

fag wifvn fe it sl &1 99 Q
THIE g ¥
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