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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
To SPPTYRY e i

(a) Determine the set

2
Az{xe]R:x +5<1}

4x+1

x? +5 '

A={xeR: <1} wAEfemr e
4x+1

90

(b) Write the trichotomy property of real
numbers.

T AR facis i «fcbr forar |
() IfA={xeR:x%-5x+6 <0}, find supA.

A={xeR:x?-5x+6<0} %' supA
fArefy a1 |
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(2) (3)

(d) Write the first five terms of the sequence 2. Answer any six of the following questions :

{xn},' where x, = 21 . 2x6=12
n"+2 TR PP A R G T T 7 :
txn) o i B, T {a) If ae R is such that 0 <a<e for every
x =1 g >0, then show that a=0.
n =
n?+2 I aeR R @ TG €>0-7 IA
1 1 0<a<e™, (SR (RN T a=0%F3!
(e} Find :P in"(; iy 1)' (b) State the completeness property of R.
1 1 Mention one example to demonstrate
’}E&(; “n+ 1)-q T Fefe this property.
q@A RIE  completeness property o1
(/ What is a monotone sequence? Give one o 1 g B P I o o SR

9

M)
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example.

a8 S Ioweet e qmn 2 b1 R o )

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

X %n AR SfRSIRSR T R fRdms
oot foran 1

Give an example of g series in R which

is convergent, but not absolutely
convergent.

I TS STRET 1 g S oy, gy
SRR, R 1 ) g | ’

{ Continued )
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famm
(c) Show that for all a€ R, |a|? =a?.

C{eq & 7FCN a € R-3 IR |af? = a2.

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

M A WF B I RIR P! Ggd GRS
= IS a<b [/, AN a€ A, be B3
AR, (SR’ YSA @ supA <inf B.

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

(ST @ {1, 2, -, n, -} I S[FRH @A
x € R-031 SRR 7= |
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1)

(9

(h)

()
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(4)

Determine the limit of the sequence

{xn}, where x, =vn2 +5n -n. .
{Xn ) DPOR 537 W BT 1, 7'
Xp =\/n2 +Sn-n

Examine the convergence or divergence
of the sequence {1, l, 3 l, et
2 4

{1:%’3:%;'"} R wEh SRR @
SOPTIRY R 411

If a series Y x, is convergent, then

show that

lim x, =
nlfgox" 0
W X xn B SRR =, covs orgem @
n
lim x, =0
n -~y

EE N

Show that the series Z sinl is
n

) n
divergent,

CW‘{W@ sinl
%‘, ~ IR o |

( Continued )

G

(S5)

Use comparison test to show that the

series
Z -
2
n n°+a,

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

TS R S ({eT (@
Z 1

n n2+an
TS {q,} 9O FFER FRE IBT RIN
I, (¥ CIH! SRR 27

3. Answer any four of the following questions :

mmwﬁmmwm:

(@)

{b)

c)
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State and prove the triangle inequality
in R.
I AN fags oeRd! Trm FR ©R g
foan o

Solve the following inequality :

o] SHOICH! SN 91
lx|+]x+1]<2

Let A and B be bounded non-empty
subsets of R. Prove that
W@ T, A F B IAWI RIF [ *R3m SRe
RS | 29 TN @

inf(A + B) =inf A +inf B

{ Tur Over)
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(e}

(9
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(6)

If S= {-}l- ‘ne N}, then show that
infS=0.

o s={l:neN}, T (e @

n
infS=0%31

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

MM {x,} TF {y,) IR RIF NS o1
WHFE x 9F y-(a AR W, CERE

s A {x, +Yn} WW Jc+y-25l
SRR T

Show that a convergent sequence of real
numbers is bounded.

(ST @ TR ORI ST W Bl
T W |
Prove that the p-series Z—l— converges
n nP
for p>1.
1
M@ Y — R p-caB p>1-3 IR
nnt

TR = |

( Continued )

(7))

(h) Let {x,} be a sequence of non-zero real
numbers. If there exists reR with
0<r<l1 and k€ N such that

X
n+llcrforn=k

Xn

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

RN 2F {x,} TV I TRYA <01 S | T
reR GCRA IS 0 <7 <1 WF k e N-TII

Xn+l|< r 5900 n 2 k-3TR
xn
(TR IS @ T x, CIACD *RA ST
“a'a Ll n

4. Answer any two of the following questions :
10x2=20
SaTq PR /M1 R @l or T fan

(a) State and prove monotone subsequence
theorem of real numbers.

IRA FRAW 98 SNy Teemacer R e
F0

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

I G SSTNROR WA ¥4 A
forRrICHT o 4
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(8)

{c) “Show that every contractive sequence is
convergent.

S @ AT g S e = |
{d) Prove that if a series Y x, is absolutely

e n
convergent, then any rearrangement

Yy of Y x, is also convergent to the
k n

same value.

M Y x, G o SRR W, GHHE
me%mm%ﬁﬂwwwmw
R @ @b a® Yyee @t qmee
SRR 29| k

() If the series Y'x, and Yy, are
n n

convergent, then show that Y, (x, +Yn)
n

is also convergent. Does the similar
result hold in case of ) x,y,? Justify
n

your answer.

Y x, TF Yy, ¥ p e w,
TR Cﬁi\":’% A Yix, +y,) cie
fSTR 231 anynn GTMBR IS 7

n
GCIB] FYR ST I ? (ENR TSR] oFl
AfSom 11 |

% % %
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