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(c) Show that every contractive sequence is MATHEMATICS
convergent.
e @ 2facl oS ST SR =W | Paper : MAT0400104
(d) Prove thatifa series an is absolutely ( Real Analysis )
n
convergent, then any rearrangement Full Marks : 60

Eyk of an is also convergent to the
k n
same value.

Time : 2% hours

The figures in the margin indicate full marks
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fl @ <o e Zyk\’B GTFD! A 1. Answer the following questions : 1x8=8
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(e) 1f the series an and Zyn are (a) Determine the set
n n ) 2
convergent, then show that Z(Xn +Yn) A=IxeR: f_wf_‘i <1
n 4x+ 1
is also convergent. Does the similar 2,5
: x“+
result hold in case of an y, ? Justify A ={xe R il 1} BRI EE
n

your answer.

b2 SRl =,
i an hali Zy“ R a@] m (b) Write the trichotomy property of real

n n
(R’ (S @Y (%, +Yn) aorS numbers.
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n (¢ IfA={xeR:x?-5x+6<0}, findsupA.
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Write the first five terms of the sequence
1

n? +2'
(x, ) SFEICEM 244 S{T551 ¥ fort, TS
1

xn -
n?+2

Find lim (l—~—1 )
n-—ee\n N+

{x,}, where x, =

lim (l-—l—]—amﬁq’zxam|
n-—eo\ N n+l

What is a monotone sequence? Give one
example.

e @ e R e 7 @b T |

State Cauchy’s criterion for convergence
of a series Y X,.

S x, e SfeReR T Ff e

feraeot fers |

Give an example of a series in R which
is convergent, but not absolutely
convergent.
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( Continued )
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2. Answer any six of the following questions :
2x6=12

oo g o I e ThR T f

(a) If aeR is such that 0 <a<eg for every
¢ >0, then show that a =0.
fi ae R <R @ A €>0-3 T
0<a<e T, (GG (ST @ a=0TT!

(b) State the completeness property of R.

Mention one example to demonstrate
this property.
@I RN completeness propertytﬁ

forat 1 @3 lcBr B R (RRETLE B TR
fom 1

(c) Show that for all a€ R, la]® =a?.
4991 @ SR a € R-IAE lal? = a?.

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

i A W% B I KRAR P GG RS
2fS IS a<b W, N ae A, be BI
IR, (AT (74891 @ supA <infB.

(e) Show that the sequence (4,2 -, n -}

does not converge to any x € R.

(RS AL 2, -, n, ) % B! I
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() Determine the limit of the sequence
{x,}, where x,, = Vn? +5n -n.
{x,} S[FICHR 544 T4 ey 1, TS

X, =vyn? +5n-n

{g) Examine the convergence or divergence

of the sequence {1, l, 3, l, }
2 4

{1, ; 3, i } B Gl ST @
Wﬂ@ﬂ%’mwl

(h) If a series an is convergent, then
n

show that
lim x, =0
n oo
T Y x, G SR =, (o8 (e @
n
lim x, =0
n-—c
2’3

() Show that the series Zsinl is
- n

divergent.
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() Use comparison test to show that the

series

where {a,) is a sequence of strictly

positive real numbers, is convergent.

TEAAE AR IS (ST A
1
TS {a,} @b TrFend @EF IFI RIN
e, 2 CIA SR 2T |
3. Answer any four of the following questions :
5x4=20

O PPTRd <1 R (e B Ted fra

(a) State and prove the triangle inequality
in R.
Y RYE [Iee SOl SrEy FE O
fa

(b} Solve the following inequality :
THE STTOICO] S T
[x|+]x+1]|<2
() Let A and B be bounded non-empty
subsets of R. Prove that

Q1 2F, AT B IBI K[ o1 AT Aiee
TS | AW T @
inf(A + B) =inf A +inf B
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If S-= {1 ‘ne N}, then show that
n

inf S =0.

Rlig sz{l.:neN}, (SRE  (Yed @
n

infS=0%"11

Let {x,) and {y,} be real sequences
converging to x and y respectively. Show
that {x, +y,} converges to x+y.

T (x,} W {y,) IBI WP SEA oI
INFE x W y-0a IS =W, (SR'E
(RS @ (X, +y,) GENH x+y-@
SR 23

Show that a convergent sequence of real
numbers is bounded.

eq (@ AW ORPA ST WA <
offeam 24 |

Prove that the p-series Zip converges
n
n

for p>1.

o9 39 @ 2—1; @3 p-CAH p>1-3 IR
n
n

SR 29 1

{ Continued )

(7))

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

Xn+1
X n

<rforn=k

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

@1 2T {x,, ) S BT R BT S | A
reR 9P ACE 0 <r <1 H® ke N-9311

Xn+1
Xn

<r AP n 2 k-I41E

(SR’TH (ST A Y, x,, AT AW Sl
23 n

4. Answer any two of the following questions :
10x2=20

o PR *A R I Yo Ted e

(a) State and prove monotone subsequence
theorem of real numbers.
A SRR G378 ToNEw Sofemch! R arne
391 |

(b) Prove Cauchy’s criterion for conver-
gence of real sequence.
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