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B.A./ B.Sc. Pt. Il Examination
Real Analysis & Metric Space
Paper - MT-04

Time : 3 Hours ] [ Max. Marks :- 47

Note:

ﬁ{{QT :

Note:

fAder :

The question paper is divided into three sections A, B and C. Write
answers as per the given instructions. Use of non-programmable
scientific calculator is allowed in this paper.
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Section - A T7xX1=17
(Very Short Answer Type Questions)
Section'A' contain seven (07) Very Short Answer Type Questions.
Examinees have to attempt all questions. Each question is of 01
marks and maximum word limit my be thirty words.
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1) (a) Define denseness property of real numbers.

IR A3 T Jorer Dl GRYTIT B |

(b) Which type of discontinuity is present in the function and

0 ;x=0
flx)= 1 and why?
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(c) Define divergent sequence.
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(d) Define bounded set.
uReg T 1 IRATRT IR |

(e) Define point wise convergence of sequence of functions.
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(f) State fundamental theorem of integral calculus.
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(g) Define the complete metric space.
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Section - B 4X5=20
(Short Answer Type Questions)

Note: Section 'B' contain Eight (08) Short Answer Type Questions.

Examinees will have to answer any four (04) questions. Each
question is of 05 marks. Examinees have to delimit each answer
in maximum 200 words.
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Prove that there are infinite rational numbers between any two
different real numbers.
f1g DI b gl &1 et aaIfdes AeTalics e 3= URHY
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Prove that each compact subset of real numbers is closed and
bounded.
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Prove that every continuous function on closed interval is bounded

in that interval.
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2
Show that the function f(x) = { I=x",x€ Q}is not Riemann
1—x, xEQ

integrable on interval [0,1].
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Show that the sequence < nxe*”’62 > is point-wise convergent at the
interval [0, k], £ > 0 but is not uniformly convergent at that interval.
vefdfa HIRR f6 S/ < nxe ™ > ORI [0, K], k> 0§
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Find S(%, 1) and S(%,%) on set [0, 1] for metric d(x, y) = |x — y|
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Prove that every open sphere in a metric space is an open set.
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Show that every infinite subset of a compact metric space has at least

one limit point.
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Section - C 2X10=20
(Long Answer Type Questions)

Section 'C' contain 4 Long Anwser Type Questions. Examinees
will have to answer any two (02) questions. Each question is of
10 marks. Examinees have to delimit each answer in maximum
500 words.
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Prove that sequence {x_} is convergent and find its limit where
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Examine the continuity and differentiability of the function
f(x)=|x—1|+|x— 2| in interval [0,3].

BT f(x)=|x—1|+|x— 2| F =R [0,3] F A
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11) State and prove Cauchy's general principle of convergence and use it

to prove that sequence {x _} is convergent where
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12) (a) Prove that if simultaneous limit of functin f'(x,y) exists then it is

unique.
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(b) Prove that if functions f and g are Riemann integrable in closed
interval [a,b] then fg also Riemann integrable on closed
interval [a,b]
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13) (a) Prove that (ﬁl@iﬁﬁﬁqﬁﬁ):
< X" o~ 1
fo Z?dx_znz(n+l)

n=1 n=1
(b) If X and Y are metric spaces then prove that a mapping

f: X — Yis continuous on X if and only if every open subset
GinY,f'(G)is open in X.
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