Total number of pﬁ'nted pages -8

23R-25 (MAT3204C)

2025

MATHEMATICS
(MAJOR)

Paper : MAT3204C
( keal Analysis)
Full Marks : 60
Time : 2% hours

The figures in the margin indicate
Jull marks for the questions.

1. Answer the following questions: 1x7=7
Co TR TeT foral ¢
(a) What can you say about Ac R if Lu.b
A=g.lb. A?
7= A 7 Raen & 39 AR afwez Lwb
A=g.lb. A T

(b) State the law of trichotomy on R.

BB et foran
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(c)

(d)

(9)

Write down an example of a bounded
set with nolimit point.

<1 AT A2fT T et 1w i
ERISEEIEY

Write the set of limit points of the set
Q of rational numbers.

AR IR 2 Q7 Tt Reqeia Tz
ferat

Give one example of a bounded
sequence which is not convergent.

B! HNITm S Stz ot R S =

What is the relationship between
limsup and liminf of a convergent
sequence ?

<ol S S limsup 9% liminf
e IO R

‘.‘Every conditionally convergent series
is absolutely convergent”, True or False.

Justify.
A SENCATE AR W i RS

SR @T 2”1 oF o7 wow, Aot e
e
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2. Answer the following questions : 2x4=8
Oo AN T fonal ¢
(a) Show that the set
1 11 1° . .
S-{I"l’g"a’g"g’""} is neither open
nor closed.
1 11 1
Cﬁ?l@g]‘ d S= {1,—1,-2—,—5,5,—5,....}W
& i IR ﬂ\ii% &Y IGE 271
(b) If aeR is such that 0<g<eVe>0
prove that a=0.
WM aeR IS 0<q<eV e>0, (I &AM
W@ a=01
(c) Prove that every convergent sequence
is bounded.
e T (T &SB! SN S i |
(d) Show that the series 2;2" is not
convergent.
ST @ 22" R N 7|
n=l1
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3. Answer the following questions : 5x3=15
©oq SHTRIRT e fondl ¢

. (a) If greatest element of a subset A of R
exists, then it will be the Lu.b of A.

M R 3 B! TP A 3 7S S Qe
CorS W A 3 Lu.b 291

(b) Define convergence of a sequence. If
O<b<1, then show that lim(b")=0.

AT wfeAToR @ Tt @ g <p ey,
(o8 e @ lim(5")=0 =)
Or

(c) Whaf: do you mean by sequence of
partial sum of a series ? Prove that if

0
the series ) x, converges, then
n=l]

limx, =0. Is the converse true ?
Justify.

< AT PP @R S e
L@ oret @ I i&“ﬁmﬁ'@m

limx, =0 2R Reifietdt sorme e
wefa
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(d) Show that the intersection of finite

(e)

collection of open sets in R is open.
Further, give an example to show that
the intersection of infinitely many open

sets in R may not be open.

(RS @ RS T TRYS T[S 6T eI

(T B! & I1RZ[S | G5} TIzgelT FRITe (e

@ RS S5 YT TS TRZSF (@i & 723 |
Or

Using the definition of Cauchy

1
sequence, prove that the sequence (;)

is a cauchy sequence.

s g e R I e 4 v (L)

SO BT o T |

Answer (a) or (b) of the following :
S SIS (o) T (b) T Te fum 3

(a) State and prove the monotone

convergence theorem. Show that
m(“%)n —e. 5+5=10
T SRR SoHAMUe! ol S @fsie 3 |

oyt @ fim 1+ =e I
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(b) Define cauchy sequence. Prove that a
sequence of real numbers is convergent
if and only if it is a cauchy sequence.

2+8=10

> TP kel | @il T (T AT e
B! SN SR 27 I o Tfiivz 3 61 36
RB TR -

S. Answer (a) or (b) of the following :
10x1=10

fAtTe eMIRIRT (o) w91 (b) T T fmn e

. 1
(@) Show that the series nzdn—p converges

for p'>1, diverges for p<1. 10

m{emw;;; R p>1 3 IR

SN W p <1 T A T =7
Or

(b) Define alternating series. State the
Leibnitz’s test for alternating series.

o ( 1)+l .
Show that Z(—l)—_ 18 convergent. Is it
n

n=1

absolutely convergent? J ustify your
answer. 1+1+4+4=10

EO1FO0 0036 6

‘FASIRCADLY (T @ oy | forafabes
Boptst B orgedt v 5 E ey

n=1

SR | Toee TG [evrs wfomy
A ? Ao FA|

6. Answer (a) or (b) of the following questions :
10x1=10

RTTIE AT (a) 9T (b) T Tea ol 3

(a) Let a,beR with g <p. Then, show that
there exists re Q (the set of rational
nos). Such that g < x <b. 5+5=10

2 1
Prove that (0,1]=(), (O, 1+ E)

41 5 a,beR, a<b | (T (& @
reQ (~AfRTT AYIR 7=fS) S a < x < b.
oI N M

©-fi(01+7) =
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(b) Discuss the convergence of the
sequence defined as

x, =8, X =lxn+2,neN
2

ko

Prove that the series Zl' is

n=1 .

convergent. 5+5=10
o BTG SN SN, ST
G2 IR

x, =8, X, =-1-xn+2,neN
2

emd T4 (13— NGBt SR
n=] f¢&2
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