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OPTION - A
 (Real Analysis)

._Paper': MAT-RC-4016/MAT-HG-4016 -

1. ‘Answer the following questions

ToTd SAITFINT TeT 9 ¢

: 1x10=10

(@) Define closed set.

k] W’iﬁ el %vm

-(b} Write the 1nf1rnum of the Set
{1 + L 2 n € N}
v ,

| {g;rmw} Feafotm AR F TG
forait | '

(c) .When is a set called bounded above ?

<ot WfoF @foT TH @ IF (R e

 (d) Write a subset of R which is both open

and closed.

R@ﬂﬁ@%xf%ﬁﬁﬁﬂ@@ﬁﬁwﬁﬁ
2|
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9. Answer the following questions .

(e} Define bounded sequénce.
7% S e B

(i Give an example of a sequence which
is bounded but not convergent.

<51 7 e el fran RO SR A |
(g) Define monotonic decreasing sequence.
P S el |

: (h) When is a series said to be Conditionally :
convergent ?

@Wﬂﬁﬁﬂ@%ﬁ@ﬁﬁwwﬁﬁgﬁ
@ Ty

(i) Write the Bolzario-Weierstrass theorem
for sequence.

SR OSSP @v{vﬁmﬁr i‘éwm
() Define Cauchyr sequence.
a5 SR kel B
2x5=10
oo oaeE Bes T 8 '
(a) Define opeh‘ set and give one example.

'-\1@ Aeafer Fm foval S by Sniesdl Al
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(b) Give an example to show that the

intersection of infinite collectidn of open

set is not open.

<51 THZR TS T (TS (T SAN AT &
FKefeq (T Ot TF RIS w2F |

(c) Show that Z; diverges.
. s
med @ ZE SIS |

(d) Show that the sequence ((-1')n>

diverges.
orgeat @ ((-1)") oDt e

fe) Define uniform continuity of a real

function. -
5! AW T N SOl e o
3. Answer any four : 5x4=20
Rz 5151 e 1 3

(@) Show that a2>0 for O#aeR. Also
show n>0 for neN.

o4 @ a2>0T9 0#acR. Wmﬂ‘
] n>0‘€I\9 nelN.

3 (Sem-4/CBCS) MAT HG/RC/G 4

(b)

()

(d)

If ab>0, thén show t‘ha_t‘ '
(i) a>0 and b> 0
Or .
(i) as< 0 and b< Of' :
T ab> 0, (ofoR wYed @
i) a>0 W% b>0
' s Or
({i) a<O0 9F b<0
Show that ((WYedl @) .
(a) I[al—ib“ﬁta—b‘
la - b[_.<_ [a|+|b|, a,beR
Show that (Yea @) ‘
(@) |ab=|dl|p
) |of =d?, a,beR
Let (a,),(bn),{c.)be three: sequences
such that a, <b, sc,¥nel.
If. lima,, =limc, =1, show that

limb, =1.
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(an), (bn) OF (c,) FSMGI W@ ACS

a, £b,<c,¥nel.

it lima,, =limc, =1, (7483 & limb, = 1.

(1 1f fand g are continuous functions on

‘A, show that f+ g'is also continuous
on A. :

A R[OS AT, f@i@gqﬁwﬁiﬁaﬁm
E M4ed (T f+g @ TRften =)

4. Answer the following quéstions‘: 10x4=40
OoT 2R U 4 ¢

(@) Show that evéry nonempty set of real

numbers that has an upper bound has
a supremum in R.

ww\%@wﬁmwwmwf‘—m«aﬁ#

T AP T el pa

Or/ Y

Let S be a nonempty subset of R which
is bounded above. If a e R, prove that
sup (a+sj=a+supsS .

@ S@W%WR@@%@%!
'ﬂﬁae'R,Cﬁmmsup(a+s)=a+sups.j
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(b)

Show that a monotone sequence of real

numbers is convergent if and only if it

is bounded. ' i _

s (1 AT FRAF G5 GFHS ST

wfmd 71 I i Al B oRRE =0
Or / 999! :

Show that ar bounded sequence of real

numbers has a convergent subsequence.

@4eal mwa&maﬁﬂﬁwmm
@{W@Wm‘

Let a sequence <x,> be deﬁned as

x1=1, Xna =Z(2x” +3)nz1.

‘o 3.
Show that limx, = —2—
“a} 2 aﬁm <xn>—‘5i‘ﬁmmﬂ\m
F4l (202 3 '

, 1 -
X = 1, Xna ~:”,;i‘(zxn'i"?’)’ nzl

- -
@ed (@ limx, = =
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(d)

bRl _ o
Show th B

cwg[eat Z :

Or/WW

Show that the sequence <€ 1s:‘
: =

' convergent where €, = (1+—] vnelN |

s ATRRER : R ‘

(48T (@ <e,> IIEAG! ARHAN TS |

W
='(1+—J wnel .
n ;

Discuss convergence of the series |

et
— (TGRS TIE S

or / 44!

1 I
7 is covergent.

[+0]

i cﬁﬁﬁ W%?ﬁr |
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1.

Answer the following questions :

 OPTION-B
{Numerical AnalySls )

Paper : MAT—~HG—4026

1x10=10

woTe Al AT Ued 4 ¢

(@)

(b)
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Express the following system of
equation in matrix form : -

TS BTard 91 T NI csﬁaw
SRS e >4 3

01X + Gyp Xy + Qi3X3 = by
azlxl = a22x2 + a23X3‘: b2

W.rite down Newton's backward
interpolation formula.
ﬁ@%ﬂa ot W“iﬂ m 1’%1%

Evaluate Alog X

Alog x ey =1

Contd.




, . e
(d) State the formula for Simpson’s —th

8

rule.

/ W%w@%am

(e)

.When is Newtons divided d1fference

formula used ?

,@?

(g)

What is the numerical definition of

b "
[Fix)ax »

b 3 o
[Fx)ax 7 s et

Write the formula of 1st derivative at

x = xg for three equally spaced point.

X =X ﬁ?ﬁﬁﬁﬁwwﬁ'ﬁﬁ?{@awﬂ

'mwaam%ml
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()

@

0)

State Euler’s fo‘rmula for differential

equation.

SR AT (S SR O Bl |

“What is the disadvantage of Taylor

series method in differential equation.

Wwﬁmmmw
opfRd e

What is the (n+ 1)th order difference of
the nth degree polynomial ?

P AR T2 TR (n + 1) T A
ga?

Answer the following questions : 2x5=10
©oTS it e Bes 4 5
(a) Prove that
e 9 "
(1+A)(1—~V)=i
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(b) Express f(x)=2x%-3x*+3x-10 into.

factorial notation.

Fl)= 2% =8x 4310 FAMCH! @elfTS

e B oM T4 |

() Construct a divided difference table

from the follbwing data :

TWWWW@?JH%—TT@W CRCREC]
(BT o1 %9 ¢

EE L e

i s

@ I f(x)==, then find f(a, b)-

T f(x)=—, =8 f(a,b) § °ﬁW| :
(e)  Given that Uy =25 ur =3 Ug= 4.
Find A%uq

ﬁ?ﬁ‘ﬂ“}t‘iuo=2, u1=3, u2=4l(:\93:@ A2u0
fefm w11
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3. Answer any féur questions from the
following : .. 9%4=20

(@) Solve by Gaﬁss—Jordan’ method : .
ANBE-STTOT oI i o 2
x+y;z:9 |
2x-3y+4z=13

3x+4y+52=40

(b) Obtain the mlssmg values of the table
given below :

Tfﬁm—iﬁaﬁwaﬁm@w
bl D e S T 74 8
O 18 - a4 < o1p 43 510

(c) ‘Eva'luate :

Wi e < ¢

27 : D
% {sin(x+ A)}+ M

E sin(x + A)
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(d) Evaluate y = e**for x = 0.05 using the

(e)

following table :

-TWWWWJC 0.05 ﬁﬁ\ﬂ
s ez"giﬂﬂ@ﬁi@ﬂ}‘“ '

% 3000 010 <020 ‘030 040
y=e* : 1.00 12214 14918 1.8221 2.255
From the following table of values of x

: d
and y, find —c}xy— for x=1.05.

Bt meWy#'ﬂmmﬁ?ﬁ

d {
x=1.05 Rege =L Fef 7

Estimate the first term of the series

whose second and subsequent from are.

830, 15

<Ot (4T el AWl [T 911 TS ST o
o 5% smeaE 8, 8, 0, -1, 0 =
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Answer any four questions from the
following :

10x4=40

Golq izt BIfEn o Tes 4 2

(@)

(b)

1
State and prove Simpson’s fgrd rule.

Using this rule, find
T 2
e

1+x

0

fBarmera —;—w Tach! ol S et 11 4

Wwﬁf e

1+x3

Solve the equation by Gauss Siedal
method of iteration.
20x + y - 22 =17
3x+20y-z=-18
2x -3y +20z = 25
MO e - Rwa vﬁmqﬁi %f“"a 79 I
ATISIATB! N ¥4 &
" 90xhay 90 - 17
3x+20y-z=-18
2x - 3y +20z=-25" -'
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(c)

(@)

) Find. the p-iecewise linear
interpolating polynomial for the
data given below : D

oo SRR IR piecewise linear
interpolation polynomial ©&e 3
X g g 3
o e e ]

(i) Find the inverse of the matrix

Jes )
A= e G 2
g2 s

using Gauss-Jordan method. 5

: Crau:ss-J ordan &S W [

T3y ag
A=|1 -1 2| cacewme efeEm
e '
@%mu

If the function flx) takes the values

f(XO)"_"yo,f(on”i)_% ------ f(x+M)=yn_

when x = xo,x x0+,1 ...... X =xq+ni

-respectively. then obtain the general

quadrature form_ula
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(e)

w961 FEE fly) I TEAR FCH
f(%0) = Yo, f (%0 + 4)= 11
BECG o=y - x¥xo+n/?,
AT RIPEI) ?FH%I quadrature) TCFT
Sferedl| -

Solve by Euler’s method the following.

differensive equation at x = 0.1 correct
to four decimal places :

Sflx+ni)=y,

49 Uk

dx y+x
with one initial condition y(0) = :
R 2mie ARTT were T 9 TEhe
AT x=0.1 g vodf wifis Fi=te
T T y(0) = 1
() From the following table find the

number of students who obtained
less than 45 marks : by

Marks 30-40 40-50 50-60 60-70 70-80
No.of students = 31 42 51 35 31

. ©Ee BrEd T (GIFLR A[ 45 TR
O (ARl QARG ARY! Fefw W g

TM:  30-40 40-50 50-60 60-70 70-80
gemdR kat: 31 42 51 0 35 31
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i) A third degree polynomial p(x) i e fix
passes through (0,-1), (1, 1), (2, 1), (h) (i) Calculate the.value of 0—““"’1 7 xdx
(3,-2). Find its value at x=1.2 TR

; i correct up to three significant
o ' : figures taking six intervals by
o) fewif@ss Fesm AP plo), (0,-1), trapezoidal rule. - 6
(1, 1), (2, 1), (3,~2) v swercs T mwm (GiPreEree e RER
_ x=1.2 f9e p(x) 3 W e SRl : '
(@ () A curve passes through the points B jl T x dx 3 R mifSis W T
0, 2), (1, 8), (2, 12), (5, 147). Find '
the slope of the curve at x=2. fefa =1 |
: , ‘ . | -
i) Find A%1-axl-bé)l-od)l-d| .
afi @bt q@ (0 gy (1,8), (2. 12); & ( -a’a( )( | )( )4 \
(5, 147) %3 Moo W (O0E, B o i e
x=2 e el W =1 N -ax)i-bx® 1 -ox Ji-ax?)
fi) Find the minimum values of the Gl ﬁcﬁ WI
function y = f{x) from the following
data : D
b ol (0 0 R B
fla)oca2 3519 147
were BrEY T OUA [/ y = fl) T
b T Ref < ¢
el ROl R
Fle) 12 3 12 147 »
: : i
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