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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 Assameseé

1. Answer the following questions : 1x8=8
oo 2PPTYRd s il :

{a) Determine the set

iy
A=lxeR:Z +5 1
4x+1

x2 +5
A=1{x€ R: <1 prelc) CEikkl
4x+1

341
Write the trichotomy property O

(b) f real

numbers.

g ey T T afcDr e i
IfA={xeR:x?-5x+6 <0}, find supA.

A={xeR: x2 -5x+6<0} T supA
forefy 41 |

(c)
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(2)

(d) Write the first five terms of the sequence
{x,}, where x, =-—-§1~-.
n+2
(%, W@TCBW 212 =iT5B1 1 forey 11’@
1
n? +o

X

n

|
() Find lim (l—_.l__} ;

noe\n n+l |

n—eo

lim (l—L)-amﬁcfzz |
n n+l

\
() What is a monotone sequerice" Give one
example.

%8 S e & g 0 @ﬁwqﬁznn

(g) State Cauchy’s criterion for convergence
of a series ' x,.

¥ x, ca%wﬁmﬁwmas’ﬁw s a1
forRrTchr foran o

(h) Give an example of a series in R which

is convergent, but not absolutely
convergent.

T RIS GETFAN GBI A vz fran, Ry
SRR, 7 o/ SRR 7y |
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(3)

2. Answer any six of the following questions :
2x6=12
G PTYEA Sl [ e wabma Taa fan
ﬂ If ae R is such that 0 <a<e for every
’ £ >0, then show that a=0.
M ae R A @ A € >0-9 404
O<a<eW, (SCT2TA (Y& T a=0%7 |
(b) State the completeness property of R.

Mention one example to demonstrate
this property.

I RYE  completeness property T0l .
ferar 1 @2 «ofehr Bra @ (TRt o1 TR
foam 1

}Show that for all a€ R, |a|? = a?.
>
(T4 @ N a e R-I AR |al? =a?.

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

M A WE B I MWIM T G4 SRS
32 ACC a<b W, Al ae A, be BS
AR, (AR (1S4 @ sup A <infB.

Whow that the sequence {1, 2, -, n, -}
-~ does not converge to any x€ R.
CRST @ {L 2, -+, n, o) A% SHGEACHT (A
x € R-Co1 sfeqd 2y |
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(4)

r

"!?--la-ﬂﬁ"‘w . -
/{f Determine the limit of the sequence

{x,}, where x, =vn? +5n -n.
{x,, } FLFICHH 59 T {67 41, 3’

b A =Vyn? +5n-n

xamine the convergence or divergence

g)
of the sequence {L l, | -1-, }
b 2 4
5 .
b 0) \
§ hp SRR o
L= (i
{L),k If a series an is convergent, then
n
show that
lim x, =0
n—oo
3 Y x, G SR =, (0 (IS A
n lim x, =0 '
. n—oo
e Ll

((r Show that the series Y sin— is
\/V n K

divergent.

e |
'C‘?{@@ﬁ‘:smz Cﬂ%‘\'ﬂ’l?{@l
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(5)

() Use comparison test to show that the

series
1

2
n n°+a,

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

TS SRPFR TS (TS @
1
2

nn-+a,

TS {a,} 96l SrFed N IWI RIR
S, €2 CIACHT WA T |

3. Answer any four of the following questions :
5x4=20

T PR <R R e wifReE Te fr

(a) State and prove the triangle inequality
in R. e 2
T[T TRIF fage SPTes Seay FR OR 2
fa | :

Solve the following inequality :

o1 SPINOICo! AL 41 :
|x|+]|x+1]|<2

\ﬁ/ Let A and B be bounded non-empty
" subsets of R. Prove that
41 2%, A STF B I RIE Tl Jfiqa ke
oS | o9 F A
inf(A +B) =inf A +inf B
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(6)

(dj/ If S= {» ne N} then show that

inf S =0.

T S={l;neN}, oEEE e @
n

infS=0%73|

Le} Let {x,} and {y,} be real sequences
converging to x and y respectively. Show
/< that {x, +Yy,} converges to X+y.

a8 M {x,} TP {y,} IT RIW S qol
IAGE x TF y-0o ST =W, (SR

(T A {xX, +Yn} RGO x + Y-CF
ST 27 |

/ﬁ) Show that a convergent sequence of real
numbers is bounded.

(46T @ T RYW WA TIFH <O
A% = |

(9) Prove that the p-series Zip converges

for p> 1.
1
TN A Y, @& p-GAG p>13 AW
win

Wﬁb’i@iﬁn
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(7))

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

xn+1
xn

Srforn>k

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

@R {x,, } S I ROF B S | T
re ROCIFNIACS O <r <1 9= k € N-9 I

xn+1

————

Xn

ST APl n 2 k-9 90|

COCTR'TH (TS @A Y’ x,, GBI 2R SR
LSl n

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

oI PRI 791 I o Te i

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

IR SRYE GME TN Tetemcol il e
41

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

I qYFT WSRO A Ffoq fefe
forraeht e 90 |
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(8)

{¢) Show that every contractive sequence is
convergent.

e v AR b W@y WA 2 |

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

' o
' 8

n
convergent, then any rearrangement

2 U of ¥ x, is also convergent to the
n
same value.

WY x, RO o SRR W, R

cﬁ@%m@%ﬁmﬂmﬂﬁaﬁmw
o R @ e® Yyes aw@wb weee
R 27| R

§1  Ve If the series zxn and gyn are
| H
| convergent, then show that ' (x, +y,)

. n
1s also convergent. Does the similar

result hold in case of zxn Y, ? Justify

your answer.

‘]ﬁqu ¥ Eyn Q‘?{ @%@TW@W@N,
ity s @ Z(Xn +Yp) B
SR 2910 Y x,y, cfitn ame @

‘Qm“ﬁm 9
P IE? (SR | SOl

-\
u
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