MT-04
December - Examination 2025
B.A./B.Sc. (Part-1I) Examination

MATHEMATICS
REAL ANALYSIS & METRIC SPACE
Paper : MT-04

[Time: 3 Hours] [Maximum Marks: 47
Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions.
e — Z@ Uz o, 9 iR A wrel # a2 ) ude wve & MdegER vl @
IR QI |
Section-A 7x1=7
(Very Short Answer Type Questions)
Note :-  Answer all questions. As per the nature of the question delimit your answer in one word, one
sentence or maximum up to 30 words. Each question carries 1 marks.
gus—3’
(@1fer org ITNg geA)

fder — o geAl & IR ARIT| 3MY 30 TR BT UHATAR Uh eq, U arad IT Afaad
30 veai # aRAAT ST | I”d U 1 3(d BT T |
1. (i)  Define bounded below set.

I & uRag Iz & aR¥IT I |

(i1) State Bolzano-Weierstrass Theorem.

ool FI—dRRRST T8I &1 $H fIRkau |
(ii1) State Boundedness Theorem.

IRegar W & HoA falay |
(iv) Define Cauchy’s Sequences.

BT A BT IRAINT BIRTT |
(v) Define norm of a partition.

TS & AFe BT IREIRT BIRTY |
(vi) Define Darboux Space.

S AT BT gRAIT AR |

(vii) Define a closed set in metric space.

R& TAfte # 99q wg=ag &7 gR9IT IR |
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Section-B 4x5=20
(Short Answer Type Questions)
Note :- Answer any four questions. Each answer should not exceed 200 words. Each question
carries 5 marks.
gurs—q’
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2. Prove that the union of an arbitrary family of open set is an open.
g PINY 6 a9 Fqg=adl & ydd A &1 99 91 Ue [dga dgeerd gl
g

3. Using Cauchy’s principle for convergence prove that sequence

Xp=1— % + % - % + e+ (—1)“"1§ is convergent.
HIE B AER R Rigr ¥ Rig BITY b 314
Xp =14t 4 (=D)L A R
2 3 4 n
4. Show that the following function f is continuous but not differentiable at x =0 :

g Y & 719 e g x = 0 R 9dd &, fbg s 78l € —

f(x) = {xsin(l/x) , X*0
0

, x=0
5. Prove that every continuous function is R-integrable.
g @Y % Ie Fad Bed R—\FHHA-T BIdT B |
6. Show that the series Yo Cor:] % converges uniformly on R.
W@haﬁﬁnﬁ?%ﬂﬁzglc‘:‘#xﬁwaﬁv@%‘l
7. Prove that a subset A of a metric space X is closed if and only if A = A.
g PINT & fFA gRe e X &1 B IuFged A |9d 8T &, I 3R
daa Afe A = A.
8. Prove that in a metric space each closed sphere is a closed set.

g @Y 5 v gR® wafte § gS Hgd el Yo Add A= Bl © |

9. Let the mapping d : R X R — R be defined by : d (x,y)=|x—y|, VX, y €R then d
i1s a metric for R, which is known as usual metric.
AM Y f U R Iraifde Al &1 §9z9d &1 U Hed d: RXR - R
o geR o 2 d (x y)=|x—y|, VX, ye Rdd (R, d) T® RE FHite =l
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Section-C 2x10=20
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 10 marks.
grs—9'
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10. If f is defined on [a, b] by f(x) =k V x € [a, b] where k is constant, then f € R [a, b]

and ['kdx =k (b—a).

Rig PN fF R B R—AHHA-II BIT & AT IS [a, b] W Had f(x) =k
R B, 1 feR [a, b [ kdx =k (b—a).

11. Prove that if a function f is continuous in [a, b], then it attains its supremum and
infimum at least once in [a, b].
g I & afs T f H9d oaRTet [a, b] H WA &, O 98 S <RIl A
T F BH (H IR UH Ieddh UG 4d BT T8 6T ¢ |

12. Test for uniform convergence the sequence {f, (x)}, where f, (x) =nx (1 — x)", when
0<x<1.
ITHA {fa (x)} BT THAAM AR & oy Tieor HITY, 8T fy (x) = nx (1 —x)",
Og 0<x<1.

13. Let the mappingd : R xR — R defined by :

0 x=
d(x, y)={1 X¢§ VxyeR

Prove that (R, d) is a metric space.

a7 {6 ufafsor d: RxR — R 9 g aRyiia 2

0 x=
d(x, y)={1 X¢§ VxyeR

g BIRTT (R, d) U6 3Re wofe 2|
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