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1. Answer the following questions : 1x8=8
o eRPTRd Tad i

(a) Determine the set

(b) Write the trichotomy property of real
numbers.

I A faeFe iR (e forat |
() fA={xeR:x?-5x+6<0}, find supA.

A={xeR:x?-5x+6<0} 2T supA
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(@)

(e)

(g)

(h)
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(2)

Write the first five terms of the sequence
1

n? +2.

{x, } SFEOR &A= 01 A1 o, ¥’
1

n? +2

{x,}, where x, =

X, =

Find lim [l-——l ]

n—=e\n n+l

fi (l—L]amﬁ@WI
n—oe\n n+l

What is a monotone sequence? Give one
example.

«frd S e & o 2 b1 Swrega fran |

State Cauchy’s criterion for convergence
of a series an.

Y x, afin SfTReR qm +f A
o foet

Give an example of a series in R which
is convergent, but not
convergent.

T IRANS GCTFAN 91 1 Sreaey oy, R
WW,WWW@H@W|

absolutely

( Continued )
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(3)

2. Answer any six of the following questions :
2x6=12

o 2P 1 R e wer Ted i

(a) 1f ae R is such that 0 <a<e for every
€ >0, then show that a=0.
M aeR GFPd @ FEN €>0-3 A
O<a<ed, (SR (RSN @a=0%7 |

(b) State the completeness property of R.
Mention one example to demonstrate
this property.
qEd Y completeness propertyfﬁl
fera | @2 e Bra a1 @I 9ol SRR
i 1

(c) Show that for all ae R, |.9ti2 =a?.
CT4Sq @ @ a e R-TIA |af? = a?.

(d) Let A and B be non-empty subsets of R
such thata<bfor allae A, be B. Show
that supA <infB.

M A WF B AT KAR Yol GG RS
32fS ACS a<b W, 3N a€ A, be B
A, (2TE (19841 @ supA <infB.

(e) Show that the sequence {1, 2, =+, 1, -}
does not converge to any x € R.

(S @ {1, 2, =+, 1, o} a3 WW'C‘GT CFIC
x € R-(31 SIS 723 |
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(g)

(h)

(i)
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(4)

Determine the limit of the sequence

{x,}, where x, =Vn? +5n —n.
{xp} FIFTOR 79 W fiefy 71, T’
X, =+n? +5n-n

Examine the convergence or divergence

of the sequence {L %, 3, 1 }

L
L33l | & R @
ST #R1 4 |

If a series Y x, is convergent, then

show that

lim x, =
ﬂl—-lflnoxn 0
W 3 xn A SRR 7, oz crgear
n
lim x, =0
n—oo

37|

Show that the series Y sinl is

n n

divergent.

s @ Esin%‘fﬂwﬁpmﬁh

{ Continued )

0)

(5)
Use comparison test to show that the

2 1

a R +ay

series

where {a,} is a sequence of strictly
positive real numbers, is convergent.

TAEE AR RAS (748 @
1
La

n T +a,

TS {a,} 96 SFECd FNE IFI TRAQ
S, 2 A SR 2 |

3. Answer any four of the following questions :

5x4=20

o epPTR “[1 R e v e i
(a) State and prove the triangle inequality

in R.

9 R fagE Spierh Soay IR OR o

frer |
(b) Solve the following inequality :

Goq SPTIOICO! FAYT [ :

[x]+|x+1|<2

(c) Let A and B be bounded non-empty

A25/838

subsets of R. Prove that

{1 2'E, A SF B I[ RAE 701 4Rm SR
A2fS | 2T T @
inf(A+B)=inf A +inf B
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(d)

(6)

If Sz{%:ne N}, then show that
infS=0.

3 s={%:nem}, (R (e @
infS=0%91

(h)

(7))

Let {x, } be a sequence of non-zero real
numbers. If there exists re R with
O<r<1 and ke N such that

Xn+1

Xn

<rfornzk

then prove that the series Y X, is
absolutely convergent. n

e) Let {x,} and b
() Xn} {Un} be real sequences @124 {x, ) T I RYR <61 AL | I
converging to x and y respectively. Show 1 el
that {x, +y,} converges to x+y. reR ORI 0 SnE LRI SN
M (x,} TE {y,} I RIR SG&T 70! Xn+1 | < p>@7@ n 2 k-9
WEA x GE y-a AR =, (@w2'E Xn
(ST @ (%, +Yp) SO x+y-C7 R (ST @ Y x,, AT o TR
SR 27 1 27| n
() Show that a convergent sequence of real 4. Answer any two of the following questions :
numbers is bounded. 10x2=20
Cr{ST 1 [ RYA SR W by oo opEd od1 R e o e fira ¢
“Af49% =7 |
(a) State and prove monotone subsequence
o P £ 1 theorem of real numbers. =
rove that the p-series Zn—p converges M /AR G S Toemco! R e
n
for p>1. Rl
1 Prove Cauchy’ iteri fi -
A TN A Y B p-g ;s (b) chy’s criterion for conver
g'n-” P-CcET p>1-9 33 gence of real sequence.
SRR 27 | I R R @ o1 s A
feTCT e1el %64 |
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(8)

(c) Show that every contractive sequence is
. convergent.

YAl @ ATl g e s =
(d) Prove that if a series ¥ x,, is absolutely

n
convergent, then any rearrangement

N yx of ¥ x, is also convergent to the
k

n
same value.

N x, CAIG T SR =W, e

me%caaﬁ’rzﬁm APTR AP B 510 31
ﬁ@mmcﬁlzmemw
SR 27 | §

(e) If the series Ex and Eyn are

convergent, then show that E(x,rl +Y,)

n
is also convergent. Does the similar

result hold in case of ¥ x,y,? Justify

n
your answer.

i an i Zyn 9% i o w2,
c‘mﬁ cea{\sm @ Z(x,, +y,) CIAES
ST 3'7 | anyn GRAGE e @3

n
GUI01 TR AT 3°7 2 ON[ Ta3q Sere
A4S 51 |

* %k
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