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MATHEMATICS
Paper : MAT0400104
( Real Analysis )
Full Marks : 60
Time : 2% hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x8=8
O] ePPTRY Teq i
{a) Determine the set

) )
A= xelR:x +5<1
4x+1

x2+5
A=lxeR: <1} IAEH [
4x+1

9

(b) Write the trichotomy property of real
numbers.

AT SRR TG0 4sfr foram 1
(c) IfA={xeR:x?-5x+6<0} findsupA.
A={xeR:x%2-5x+6<0} 2@ supA
efa a1
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(2)

(d) Write the first five terms of the sequence

1

n? +2

{x, ) SIEICOR A% <ot M BT, 'S
1

n?+2

{x,}, where x, =

Xp =

(¢) Find lim (l __1_)
noe\n n+l
. 1 1
lim (— -—]—a i Refr F
noe\n n+l
() What is a monotone sequence? Give one
example.
e S It R o 7 o1 TR e
(g) State Cauchy’s criterion for convergence
of a series Y, X, .
an mﬁawﬁmﬁm#ﬁﬁ@ﬁwm
ﬁ%m%! o
(h) Give an example of a series in R which
is convergent, but not absolutely
convergent.
IR RIS Gl b1 M Tvzar foen, Ry
TN, g o =R 77 |
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(3)

2. Answer any six of the following questions :

2x6=12

T 2P o[ R e TR Te fa

(a)

(b)

(c)

(@

(e)

A25/838

If ae R is such that 0 <a<e for every
€ >0, then show that a=0.

MM aeR 9GP @A RN €>0-9 IR
0<a<e3W, (SGR'TE (YW T a=0%71
State the completeness property of R.
Mention one example to demonstrate
this property.

J@I SR completeness property Tbl

o 1 % lchr Pra @ crEEt 9ot S
faam

Show that for all a€ R, |a|? =a?.
r4edl @@ @l a € R-3 IR |af® =a®.

Let A and B be non-empty subsets of R
such that a< b for all ae A, be B. Show
that supA <infB.

MM A W B I IR [l 9egd Sk
NS WS a<b W, SN a€ A, be B
A, (ST (TS @ supA <infB.

Show that the sequence {1, 2, ---, n, ---}
does not converge to any x € R.

(ST @ (L, 2, -, m, -} 4R S GG
x € R-031 SR 727 |
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(9)

)

(i
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(4)

Determine the limit of the sequence

{x,}, where x, =vn? +5n -n.
{x,,} FEIOR 9 T [Refy 791, T’
Xn ='\ln2 +5n-n

Examine the convergence or divergence

of the sequence {l, 5 3 e }

{1,%3%} 42 SgENh SR @
PRt~ 9 |

If a series Y X, is convergent then
n

show that
lim x, =0
n—eo
MW Y x, A SR A, (53 (YA A
n .
lim x, =0
n—oo
Ll

.1 .
i sin— 1S
Show that the series ; -

divergent.

1
cwieztcngsm; CIBCHT =PI |

( Continued )

0

(5)

Use comparison test to show that the

series
1
D

n ne+a,

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

TEILEE R TS (ST @
3 1

o n?+a,
% {a,} 9O SFed @RE IB RIN
S, R T SR 29

3. Answer any four of the following questions :

5x4=20

TR PP A1 R @ren v Ted fan
(a) State and prove the triangle inequality

(b)

(c)

A25/838

in R.
IR I fage Serers Tray TR o awd
o o
Solve the following inequality :
o] SOIOICH! AU T
lx|+]x+1]<2

Let A and B be bounded non-empty
subsets of R. Prove that

@2, A WF B IFI SRIW 1 9z oo
2 | 24 FM A
inf(A +B) =inf A +inf B
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(6)

1

@ If S= {; 1ne N}, then show that

infS=0.
}ﬂ? S={l:neN}, (aCTC e | @i@gncz[

n

infS=0%3

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

W {x,} T {y,} I WA A 0!
JYFE x HWF y-& SAfNA =W, (SR
ST A {x, +Yyp} TIFIH x+y-C
ST 271

() Show that a convergent sequence of real

numbers is bounded.

S @ I[/ IR AR gy 0!

I3 =0 |

(9) Prove that the p-series Z—l;,- converges
wn

A25/838

for p>1.

T QY a% p-cafed p>1-3 WA
nn

SN =7 |

( Continued )

(7)

(h) Let {x,} be a sequence of non-zero real

numbers. If there exists reR with
0<r<1 and ke N such that

Xntll<crfornzk
xn.

then prove that the series an is
absolutely convergent. n

o B (x,, } P BT SRIF 01 TG | I
reR SIS0 <r <1 9F ke NI

Xn+1
Xn

(SR’ (TS @ Y x,, BT 7 S
231 n

< r @l n 2 k-I9E

4. Answer any two of the following questions :

10x2=:20

T e AT R e Yo e i -

(a) State and prove monotone subsequence

()

theorem of real numbers.

BT AR GFf78 Tongrn Totemacs! B e
90

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

e AN SfReR AT T R
fAawCo! 219 ¥4
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(8)

(c) Show that every contractive sequence is
convergent.

CIST @ AfSTh1 Iicgioe e iR =7 |

(d) Prove that if a series ) x, is absolutely

n
convergent, then any rearrangement
Yy of ¥ x, is also convergent to the
k

n
same value.

MW Y x, cWH RN SR wW, R

cﬁe%ﬂm%ﬁwmﬁwﬁﬁmw
R @R @O R Yy G TEHAE
SR 27 | k |
(e) If the series Exn and Zy" are

convergent, then show that Z(xn +Yn)
n
is also convergent. Does the similar

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

n
your answer.

MY x, T Yy, @@ a5 wm =,
SR’ C‘H\‘Bgl Q E(xn +y,) cacmse
ST 71 Yy, cMGR @S @R

n
ROl TR A TIH 7 (ONR Tagq ol
AfSom 91 |
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