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B.A/B.Sc. (Part-11) EXAMINATION. 2021

(Common for the Faculties of Arts and Science)
(Three-Year Scheme of 10+2+3)
MATHEMATICS
Paper-I|
REAL ANALYSIS AND METRIC SPACE
Time Allowed 12 Hotrs

Maxsmum Marks : 40 for Saence
51 for .-'krl\

Note (1) Examinees to attempt questions of 50% mi@irks out of given maxmum marks
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{2) No supplementary answer-book will be given to any candidate Hence the
candidates should wnite the answer precisely in the main answer book only.
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(3) Alithe parts of one question should be answred at one place in the answer-
book. One complete question should not be answered at different places in
the answer-book
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Q1. (a) ProvethatinaMatric SPace, gyery closed sphere is a closed sef.
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Oy (8) LetAandB be two boun
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(b) State and prove Bﬁlzancweierstress theorem.
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Q3. a '
\()/~The ﬁt‘acessary and sufficient condition for a sequence to be convergentis
that itis bounded angd has a unique limit point,

§F AT 31 e N b amawns ©@ wata o @ f agwa
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(b) Ifafunction fis continuous in [a, bl and f (a)= f (b) then prove that f assumes
every value between f (a) and f (b} at least once in [a, b).
IS B £ G A=W [a;b) ¥ Fad &, AR f(a)=1 (o)A e A
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Q4. (a) Ifafundiioniscontinuous on [a,b]then prove thatitis bounded in that interval.
I el ¢ Hga waTe [a, b] ¥ G 8 < Rig PRI 7 ww e
% uReg e &

(b) ByCauchy's general principle of convergence for sequences, prove that the

1] I n-1 L
sequences {x } where X, =1 JE+ P R (-1 " is convergent.
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Q5. (a) Ifafunction fis differentiable in [a, bjand f (a) and f (b) are of opposite

signs then prove that there exists at least one point ¢ € (a, b) such that
*

f(c)=0. ¢
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af et (aia (o, b)Y IBERG & qur af2 ¢ () qor ¢ (o) fatra
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@f"Discuss the continuity Iﬂﬂd differentiablity of the function
f(x)=|x-1]+]x-3] intheintervai[o 3]
He ()= | x— 11+ x— 31 BT IR (0, 3] & Hicied {q FABANI
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{\}y (@) VerifyRo’ile‘stheoremforthefunction

o
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f(x)=8x-x2, xe [2,6]
AT W BT Ferud Y
f(x)=8x—x2, xe [2.6]

(b) Show that the foliowing function is not totally differentiable at (0,0).
sefife FRY 5 Fi= e (0, 0) R Wyl srdeia e &
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X )# (0,0
o y=1x+y? (x.)#(0,0)

0 . (x,¥)=(0,0)

(@) Prove that every bounded foFeferTTEed ot be R-integrable.
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(b) Iffisdetined on[0,a],a>0byf (x)=x* xe [0.a]thenshowthatfe R[0. a]
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(a) Ifafunctionfis bounded andhas only a finite number qj’pﬁints of discontinuity
in[a, b). Then prove thatfis R-Integrable over[a, b).
e @ G { J=RI [a, b) § I & qRfivg freg & v & aen
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(b) Prove that tha functtenf(x},.[ ), is R- .intagrable in interval {C, 3].
frg P & wo fx = ), Tt (0. 3] R-&HIHer & |

(a) Leta sequence {f_(x)) defingg on the domain D Coverges pointwise toa
functionf(xjonD. i.e,

Qs

4m f, (X)=f (x), YxeD

n=4x

Also letM, = Sup{|f {x)~f(x|:xe D}. Then {f, (x)} convergs uniformly to
7 (x)if the sequence {M } of positive real numbers converges to zeroi.e.
m, 4,20
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SIn 1X for uniform convergence in any finite interval.

(b) Testthe series Z

aﬁ’rzsm“ Wﬁvﬁﬁﬁmﬁwmﬁmﬁwm

RO PIIT |

Q.10. (a) If{f (x)}bea sequenceof continuous functions defined on interval [a, b} and

it converges uniformly to 8 function f (x) on [a, b]. Then prove that f (x) is

continuous on [a, b].
I oY 3 [a, b] T TRAING Wary w1 o1 oFge™ {f, ()}, [a, b)
R G £ () BT U AT AT e @ a9 R AT 1 (x), [a, bR
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