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Real Analysis & Matric Space
Paper - MT-04

Time : 3 Hours ] [ Max. Marks :- 67

Note:

fAder :

Note:

fAder :

The question paper is divided into three sections A, B and
C. Write answer as per the given instructions. Use of non-
programmable scientific calculator is allowed in this paper.
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Section - A Tx1=17
(Very Short Answer Questions)
Section ‘A’ contain sevem (07) Very Short Answer Type
Questions. Examinees have to attempt all questions. Each
question is of 01 mark and maximum word limit may be
thirty words.
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(1) Define point-wise convergence of sequence of functions.
el & 3IepH Bl famger: AR I IRHIT I
(i1) Define the complete metric space.
of fies W @1 R BRI
(i11) Define the continuity of function of two variable at any
point (x,, y,).
WWf(x,y)%Wﬁ%(xo,yo)WWEﬁmﬁﬁ
DAY

(iv) Define connected spaces.

g FEE B gy Hifviel
(v) What is the infimum of the set § = {x:x’ < 16,xc1}.
e S = {x:x” < 16, x € 1} &1 e 91z

w2

(vi) What is the point where the sequence {
converges?

(vil) What is the limit point of the set 4 = {}lfln EN }
_ 11
S e A—{n.neN}Eﬂ?ﬂﬂTﬁlf_gﬁlﬁ'E{({I
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Section - B 4 x8=32
Short Answer Questions

Note: Section ‘B’ contain Eight Short Answer Type Questions.

Examinees will have to answer any four (04) questions.
Each question is of 08 marks. Examinees have to delimit
each answer in maximum 200 words.
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If p and q are rational and irrational numbers respectively then
prove that p+q and pq are irrational numbers. Where p # 0.

?Zl'f%{pe’ﬁ'\’qiﬁq%T: crﬁﬁ‘aamsmﬁﬁams‘raﬁﬁmaﬁﬁm
%p+q3ﬁ?pq$ﬂﬁﬁﬁ@@?ﬁ%lﬁp#0l

Prove that every compact subset of real numbers is closed and
bounded.

R1g dITT o e Femell & Iie dgd Suddedd |dd

o uReg 8T 2l

Prove that if sequence {x,} converges to / then sequence {a,}

_ M +x,+ ...t Xx,
also converges to /. Where a,, vneN

IS 3 hA {x, ), zﬁw@aﬁﬁﬁw{a}ﬂﬂzﬁaﬁaﬂ
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x1+x2+ +x
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State and prove Mostest’s theorem for continuous function.

JAT TheHl & fAT AR THT BT pYT N g Hifvul

Prove that if joint limit of function f(x, y) exists then it is
unique.

Rig BT 6 afs wer f(x, y) BT Fua A &1 i g @
Taq A arfgefir gt 2

State and prove fundamental theorem of integral calculus.
FHTBAT T T AT THT BT HYF IR g DI

If (X, d) is a metric space and D define on X such that

d(x, y)

DoY) = T de, ) Vx,yeX

Then prove that (X, D) is a metric space.
a1 5 (X, d) Wb e FHR € TU1 D, X WR 757 bR g1
&
_ dx, )
DOV =15 d, )

GRIT BHIfTT o (X, D) Teb g¥iep JHfee &

Prove that limit of a convergence sequence in a metric space is
unique.
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Section - C 2xX14=28
Long Answer Questions

Note: Section ‘C’ contain 4 Long Answer Type Questions.
Examinees will have to answer any two (2) questions.
Each question is of 14 marks. Examinees have to delimit
each answer in maximum 500 words.
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10) If{x,}and {y,} are two convergent sequences which converges

to / and /’ respectively then prove that
e {x,} 3R {y,} & PR argpT 2, S EE: £ TR 10 A
NG &), ot Rig HIRT

(1) lim {x,ty,} =1+1I
) lim =y =1-1
(3) lim {Xy-Vn} =1.1'
: X _ L.,
(4) nlirglo {yn} —l,,lyéO,yn;éO
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11) Test the series sz (1-x3)" for inform convergence
continuity of sum in inverval |x | <2

S0 32 (1= 22" T g T SRR 8N BT qeT ATt
P IR |x [<2 H AAT DT GRIE0T DT

12) ()

(i)

13) (1)

(i)

Prove that every continuous function defined on interval
[a, b] 1s Riemann integrable on interval [a, b].

g PINTT b 3=RI [0, b] W IRHING Ucddh Hd HeH
[a, b] &R HF FHTDAT Il B
Prove thatevery monotonic functionis Riemann ingegrable.

Rag P fh TP Thfey B 9 FHBAHIT BT &

Prove that every closed sphere in a metric space is a closed
set

Ry DI o T gliep AR H U Ha el Yo Agal
e B &

Show that every infinite subset of a compact metric space
has at least one limit point.
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