1 (Sem-4) MAT 1

2025
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 "

To 2R ed fa <y

(a) Determine the set

(b) Write the trichotomy property of real
numbers.
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(2)

(d) Write the first five terms of the sequence

{x,}, where x, = 1 :
n? +2

(/i What is a monotone sequence? Give one
example.

R ST Ifereat R w1 2 By e o |

(g9) State Cauchy’s criteri
y's criterion for conve
- T
of a series Y x,. e

;xn i SfRem T PR B 1
faracr fora |
(h)

Give
. an example of a series in R which

1S convergen
t
Shea V- but not absolutely
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(3)

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

wmwﬁ@ﬂiﬂﬁimﬁm=

(a) U aeRis such that 0 <a<e for every
¢ >0, then show that a=0.
i aeR G@FE @ FE €>0-3 I
0<a<e, (SR (ST @ a=0TT |
(b) State the completeness property of R.
Mention one example to demonstrate
this property.

q@E AR completeness property'C‘BT TP e WY

for | % oY PR CaT R <1 BT

(c) Show that for all a€ R, |a|2 =a1%im :
(4 ed A T a € RIIX |a|2 =a? ey g

o )
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(d) Let AandB be non-empty subsets of "IR”‘:L‘-::;’
such thata<bfor allae A, be B. Show
that supA <inf B.
f A wF B T8I IR P GO e
#e2f® ACS a<b W, N a€ A, be B
A, (SR ({91 (A supA <infB.
(e) Show that the sequence {L,2 -, n -}
does not converge to any X € R.
@ed @ (L 2, - 1 ) % SFACD! AT
x € R-Ca1 ST 72 | '
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(g)

(h)

()
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(4)

Determine the limit of the sequence

{Xn}, where x,, =Vn2 +5n - el

\.

W\\

()\

Examine the convergence or dlvergence
of the sequence {], l, 3 l
2 L 41 "

{L 45 -};} R g SRR @
TR “ ] 4T |

If a seri i
ries Y'x, is convergent, then

show that
li -
noe =0
Y xn i S <, cove STl @
n
lim x, =0
n—oo
271

Show that the series Esinl is
) n

divergent.

(R A Y sinl
;Slnn@%Wﬁf’T@I

( Conrinued )
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(5)

Use comparison test to show that the

series
e
nnc+a,

where {a,} is a sequence of strictly

positive real numbers, is convergent.

Wﬂ%ﬁwcﬁwm
DY T

7T R+

TS {a,)} 9O SrFE@ FNE IV BIN
S, @2 CAIce SR 7'9

3. Answer any four of the following questions :

5x4=20

o 2PPTRA o[ R e wifRerR S o

(a)

()

(c)
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State and prove the triangle inequality
in R.

e | i
Solve the following mequa.lf‘__
@R PO T 2\

|x|+|x+1[<2

Let A and B be bounded non- empty
subsets of R. Prove that
@1 3, ASF B IR RIR [ 4Ram SRS
3g2fS | g9 FM A
inf(A +B) =inf A +inf B
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(9)
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(6)
‘ne N}, then show that

:neN}, SR (Ysa @

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

M {x,} A {y,} I IR A Tl
IWEE x AF y-(a SR =, (S e
MRS A {x, +Y,} TIFWO x+y-C3
ST 277 |

Show that a convergent sequence of real
numbers is bounded.

(YA @ L RYE A WA @bl
AR = |

Prove that the p-series Eip converges
n
for p>1.
G A @ 2—15 2 p-CAG p>1-3 A
a

oA 77 |
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(7)

(h) 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

<rforn=k

then prove that the series Ex is

____absolutely convergent.
.,fé’ﬁ"-e% {x, } P TR FRIE 9T S | o
RGN AT 0 < 7 < 1 W% k€ N-9 I

ixn+1

<r3¥En 2 k-I9E
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4. Answer any two of the following questions :
10x2=20
©oq 2pPTRd o1 e o e fra

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

I SR G978 SAIET Seemwrcs A e
341

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

T FIEFT SSReR @ FH7 Pefrs 1
foRCHT 2 3941 |
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(8]

(c) Show that every contractive sequence is
convergent.

S @ 2T e ey s = |
(d) Prove that if a series Y x, is absolutely

n
t convergent, then any rearrangement

"Eyk of an is also convergent to the
n \’-e,_ N

e ¥

same value.
WY x, R R =, R

\.,\, Cﬁﬁ%ﬂ@wWWﬁmw
SECLR @ @ ol Nyes G THEAF
SR 2°7 | ;

fe) If the series zxn and Yy, are
n n

éonvergent, then show that Y (xn +Yn)

n
is also convergent. Does the similar

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

n
your answer.

WY, S Yy, @ e 5 el =,
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