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Answer the Questions from any one option.
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OPTION-A

Paper : MAT-RC-40 16/MAT-HG-4016

(Real Analysis)

Answer any ten of the following as directed :

1x10=10
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Express the interval [q, b] as a subset

of the set of real numbers in set builder
method.

[a b] IEICRT MBI FAF F2foq 51
PRI RBI et < |

\ Write the supremum and infimum of
“:the set of positive integers if exist.

/4IPS TR B R BT e

ﬂﬁ%ﬁ“ﬁﬁmﬁ‘fﬂwj

‘Write true of false:

“The set of real numbers is the
neighbourhood of each of its points.”

Ml & gy & g

IS R AR Ze @fert B <o
et 17
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(iv) Define a limit point of a set of real
numbers.

2 ﬂﬁamﬁﬂﬁvf‘;@iﬁw

(v) Define a Cauchy sequence.

5] S ol kel |

(vi) Find the condition such that the

: 2
positive term series 1+r+r"+--

converges. ;
Lartr? s qgS oE ETE! St
@R 5% T )

(vijj When is a.series said to be absolutely
convergent ?

@Wﬂﬁt&%oﬁﬂ@%ﬂﬁ @R =T 2

(viii) Find the limit point of the set
{1/n:neN}.

‘/ {

{1/n:neN} FRFOER b3 ﬁ“‘iﬁ‘ﬁ{:”{ﬁim Co;

£

(ix) Write true or false:

i_-" ’;’ B %)

“An empty set is an open Set J

“fie K2 @i T Ak =
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(x) Give example to show intersection of

U. t

W‘WW (ST @ W R4 e
i o7 i sAeaforsy T& 726 T8 AT |

d.lg‘ﬁri;_z—:_’__ : ;
‘ IJ%Q %}_é‘lte the ‘order completeness’ pr. operty
< \th\he set of real numbers,

S
%
OO"

[~ l’ ol ___.-‘ ot
g ! O ._.-" W' Ho 2 3 i
(\%\\‘ e ;_ %%T{ UG ALBNSTeI Gl ;ﬁﬁazm, AT

Sl A )

Y

3 ’,,/ N |
“efai) “"Express the set S = {
in interval notation.

Sz{xeR:2<x+7<9} SR wrae
< ©
TS AP 1 | ;

(xui) Give an ¢xample of gn
IS not an interva].

aﬁq@w@%a%wr@qﬁmﬁmwml

(xiv) Give an exam
limit point.

<01 2o Twfe fit e (PRI b g 1z

(xv) Which of the follow
of the point 2 ?

wmwaﬁzmﬁ%@“@?
(@) ]2, 3.[, (®) [1,3], () 1L, 3[, @) [1, 2]
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XER:2 <x+7 <9}

open set which
ple of a set which has no

ing is neighbourhood

4

2. Answer any five of the following :
2x5=10

(@) Show that the set

B 2oy
{1:_]1 %J _"‘_;'J ,_3'1 __3_.'“'} is neither

| &

S e s L
(f’__’ ?""‘ ',f"h‘. ch%@jﬂ (&3 { y — L 2‘1 2: 3: 3 )

g

"\-:.':’;Q"'E}:’iﬁ'-fDefine uniform continuity of a real
- function.

I T B T SRfoRTOr A f |

(c) Find the supremum and infimum of
" the following set:

| Wﬂiﬁ%@ﬁﬂﬁ%%ﬁﬁﬁmmﬂﬁ%ﬁﬂﬁm
fefa == ;
{1+(—_—1—)n—:neN}
, n
(d) Evaluate (3 e =1 ¢
i x? -4
xl—r-g x—2
Contd.
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(e) Show th i L
at the series Z; does r_lot

converge.

Redt g _1_ &
% 5 CHTID! S o |
()  Show that (et )

lim1X2+3+4+..4n
2 —

WG H3g wWeafs
J, g I
9ot T A Ecll

Sho‘fv that the function f(x)
continuous at x =

@G@.mf(x)=x 3 |
o o= R

@ GNH

= s

3. Answer any four of the following :
O REPIE B T ww < ok
(@) fi}fc‘fi cfrlllalts ecvsry_ uniformly continuous
e L‘]%\[ntlm.lous In an -interval-
<51 Tl Wﬁf@w i
BO4FS 0184 |
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(b) IfS and T are two subsets of the set of
real numbers, then show that

(SUT) =S'NT"- .
I SoI% TIT AL G5l SRS T (90T
oiedt @ (SUT) =S'NT

.' f%%st the convergence of the series

5+—+-~-‘ca:tc‘ﬁt“r;t Sl 2 1

1314

(d) Show that every bounded sequence with
a unique limit point is convergent.

et (@ wfEstH b R 4 AfSt! Al
S SN | '

(e) Prove that for every real number x,
there exists a natural number n such
that x<n.

e w9 (@ A0 AW A x T AR GO
FreiE 7 n ACE, AT x<n Wl

(f/ Prove that every bounded sequence has
a limit point. \

oredl (@ elfSe! 2fRam S@T @Bt 5w [y
YT | : -
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(g) Pr9ve that the limit of a function at a
point,

————

If it exists, is always unique.

CRST @1 3ft Fo <B b T AT, (90
1 wifesiy =

(b) (i) Show that the series
e s LI 4
..... e SECOTIVE IS T
o Gollegs 2e335 4
oovege Rk D : ,‘ R\ Bl __l
: /\p/ﬁ{ﬁ\){/\jueﬁrie removable discontinuity of a real | 7 e @ 1-=+ S +
c:’ SR adnction. Give g ¥ Z/
e 2\ gacsample. 4TIt o
J! "2 Q s } s S %
O PR ARTET Rfvzrore el fidl
e W Dl el fr |
AEVA!

. ~ (i) Show that the limit, if exists, of a
- convergent sequence is unique.
| S
swer ‘ " V
any fouf of the following : o Ty
4=40 ‘
SRRl BT Se < 5 B
a
(@) ShOW tha‘F the function fdefined below
Is discontinuous at €very point :

o o (O0% 2 9T |
Wiﬁﬁﬁﬂmﬁmfw .
Rive TN g0

(c) Define absolute value of a real number

Show that for real numbers x and y
S =171if xis irrational

1+(3+3+3)=10

< TR GBI SR e et [ | 95! AT
WA x T yI AR AT T @

o 6 |xy|=|x[|yl

o1 SR et

; 2
and. f(x)=—1 if 5 Rpan (it) lx+y.l—|xl+|yl |
AT GOt =Rz e
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(i) |x-y|=|(|x|-|y|)|

BO4FS 0184
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(d) 2rove that a set is open if and only if
Its complement is g closed set

W‘i@é’]‘m@ﬁwﬁl =
XY I& 7 I o= 7z
m?ﬁa‘ﬂﬁfﬁlv{gﬁ@l :

(S &'

c_f( S ﬂﬂﬁm‘efﬁmﬁ <P T S =7 |

"9& ¥ (f) ..f'!ShovJ i

%,’ iy 4 ke fiecessary and sufficient

8€T m such that

’xn+p—xn|<€ for all n >y p>1

Wﬁﬂﬁ@ﬁmpﬁmm

WW@B\?WWS>O IR <GB <
W%w‘”’”ﬁi@iﬁ,mh

yo= n+p'—xn’<€
Y nzm, p>1.

. _
(9)'  Broveithatd 5 rot a rational number

ﬁmqwm@ ““mﬂﬁmwwm,
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(h) Prove that lim f(x) exists finitely for a
X—a 5

. real function fif and only if for every

£>0 there exists a neighbourhood N

of a, such that | f(x)- f(x;)| < & for all

x, x;eN and x, x; #a.

34 : % li
é" o \‘&’@1‘1 I (F 51 A T [ CFre im f (x)
(3 (& ﬁg@l 27 I O IR Al ¢ >0 I W@ a¥
| \Q\ /o A ST N 2ife, A0S AR x, x;eN I

\‘1:;5“’\3%'@ | fG)-f(a)l<e, x x=a.
Pl s 2
(i) Prove that every convergent sequence

is bounded but the converse may not
be true. :

oryedl (@ ofeth el SHE ARdE
e 2R ReRe Sfem! 79y 93¢ A |

() Prove that sequence {x,} where

3n+1 . Ve :
X, = 5 is monotonic increasing and
n+

bounded. Also find its limit. 3+3+4=10

L 3 1l
o R @ S {x,} TS x, =
n+2-

(7 I, fRm | e vaw /ey [l =101
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OPTION-B
Paper : MAT-HG-4026

(Numerical Analysis )

1.  Answer the following questions : 1x10=10°

O Rl et Sag e

(@) In Gauss-Jordan method, the resulting
coefficient matrix for a linear system of
_— €quation transformed into :

Wa e § oo
oMB5E Lij s

-~
s
AN,

7N

e CRISTCO! <isiTaT sty 212
1)
(1)) Symmetric matrix

I
& " = //. f'?':'-"/
\\-?,,;\_-\1__:’,/_;-.--';'/ TS Cﬁlw
N =g ]) x*

(1) Skc_aw—sy.nllmetric matrix
e (eees

(W) Identity matrix
9P (e

(iv) None of the above
ST GBI Ty

~ (Choose the correct option)

(¥ Texst Aifp Bfenearn)
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(b)

()

(d)

(e)

(9)

s
Hﬁcaﬁmmﬁ/@ LAe
Prove (& @): (\

VE=A.

Name an interpolation polynomial that
should be used to interpolate a function
whose input data are equally spaced.

< o1l @ 9o T
O] BN 2R I | |
S I, IO ARPHFART A oS :

I 27 |

When is Newton's divided difference.
formula used ?

fAEHAe Roiftr Sre< FaUb! (FEa1 TR X2

What do you mean by numerical
integration ?

FRASE TAgFer PP C?ﬂt?i ? ‘

Write the formula of first derivati\.re. at
x = x,, for three equally spaced point.
x = x, A= fofaor s o Rvg do
SRS A0 ol |

Contd.
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W i )
(hi : mi;::t) is the degree of f(x) in Trapezoidal
\Trapezmdal A7S fix) 3 WS ey 2

re is Euler’s method used ?
: ﬂﬁﬁéaﬁsaﬁﬁmsa@Tiﬂ?

() Write down the value of _f flx)dx by
trapezoidal rule when [
a,b] is d
into two subintervals. ] Yk
Trapezoidal rule BRAEE ) I f(x)dx I 9
@ﬁmeafﬁn[azq'ﬁh‘#ﬁ“ﬁfw?aaTiﬂl

2x5=10

W2l Phos
\3

e
e

o

-
e
&

Answer the following questions

2
TS WAl et Teq < -

(@) Establish the relation—

RO Bol F1—

: (I +A)(I -V)
(b) Evaluate (319 ey <0)

i)

o
o
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from the following data

(c)
woe fral ifereid 7= 99

Construct a divided difference table
| A Collegy

X
HOANS :

What is numerical methocL? Gijf.e an
example of its application. .
MR S PIF @Rl 22 FE I F©
2 GO SR

What is extrapolation ? Name an
extrapolation method

(e)
Extrapolation 3ty f&? Bl extrapolation

ffgq am ol
5x4=20

Answer any four questions from the

(d)

3"
following :
oo R bifab! es T 1
(a) Solve the following system of equation
by gauss elimination method :
Gauss elimination *&f® JRT FF T

|
2x+2y+4z=18
x+3y+2z=13
3x+y+3z=14

BO4FS 0184 1'S

Contd.



(b)

(¢

(@)

(e)

) vl

Show that—-

(S (T—

(W) EA=AE
Using Newton’s forward interpolation

formula find the cubic polynomial

which takes the data from the following j
table. '

RS RERE ole i B T S —

) 9 (BT =11 <1 oS o (R

fefy 1 : !

SR e ] 28883
Hedla s Tl e S
Obtain piecewise line

]

ar interpolating

polynomial for the data given below :

WWW‘TW"WWW@T:
S50 Ll R DS
ISR Tl D4 73

Use Trapezoidal rule to find the value

ol ; _
S 2 by taking six ordinates.

BI0 Sr@isivay Trapezoidal f3fg 2 @
6 dx :
Jo T2 39 ey

BO4FS 0184 6"
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Ayl S Y X y=1 for x=0.
y+x

() Given

Find y approximately for x=0.1 by
Euler’s method.

Y _ Y% 36 =10 FIAF y=1
freat iR = T

GBI St fefr s

Answer any four questions from tll'gex4=40

following : .

T R B! AT T o t

(a) Solve the system of equations g;i:g_
upto 3 decim: places using _
Seidel iteration method.

Gauss-Seidel iteration e B TN
e (AR AN (a5 TN W\W@

A
=

F d r QN
WH(P GeTed: A s /%
y i / :_,-". :-:__

10x, + X, + X3, =127
Poc k110G R =L SN af /N

o ey P4
2, +25, +10% = 145555 &

N e
~ T %

et
g’

tions given
e the system of equa
2 Sgllc‘)/w using Jacobi iteration method.

Use the initial approximation as

x.:o;i=1;2;3‘
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(e) (i) Name the difference formulae for
finding approximate derivatives
based on using a straight line to
interpolate ' the given data. Use

(af : |
A %@@H I E@_,i .ai-f Hfﬂﬁcfmm 1!
| 3 iRl Ix,[r)o, 1;1\}(2’3 Lw
"= :.._, :.:_. _\“?.’-

I}

4)(] + X, + = 2 {-?_;: -55,- ;.- / .l‘, 7 )

X, +93G +2x, =—6’\ _5?»"; / | them to estimate y'(1) from the
X +2x, +3x; = -4 NS n\ e , - data given below: 5

C D “‘:’lfn.'._._;*”r 59 FES
(c) Wiﬁne backward difference operator o TR S
en should we use -Newton-Gr o Wem%@ﬁww{q’fﬁm

-Gregory

froiftre A Bl o FrRee TR

back .
formlﬁr;;d d1flferer1ce interpolation
? Mention an advantage and a

¥ ge of this fo

data given below find ;(I;llél)a- For the e A
BT LT i : 4

W@tﬁ"‘m:; mqo\@ﬁm' Oba “oteadl | Ui A el Gl 2 8

P ¢ (P2 2 | ;
<51 R w mﬂ RE AR AL BT (i) Prove that AL
IR 7l 191 vt wero it ), s S
S 7(7.5) 3 2 e | A ' Bl /
1 , ot
[ 1 6 T | (
(@) Deriv_e-Lagran s 2Lo] o83 lon ' (f) Find the integral
Find the interieoT 1;1 [sipglation formuia | dx
a . | 2
~ the data given belél\;g-pmynqmlal froi .[1 1+ x
N &T ‘
Wﬁm@fﬁiﬁ%@@mﬁgﬁ:ﬁl : ok using Trapezoidal rule, Simpson’s %
4 Jzoi Tfernedl - :
a7y TNITRS Bl 2l rule and Romberg integration.
G R G
19 Contd.

BO4FS 0184

BO4FS 0184 y
8

/



/ @Fﬁﬂ%@’ﬁﬁ@,%ﬂﬂméaﬂgwawﬁ

L1+

(g9 What are the two types of methods for
finding numerical solution to ODE ?
Name one method from each type. Solve

using Euler’s method : 2+2+6=10
ODE M\ 341 w2y e siwfe &2
TGS <Oit Svzge fal | s

- R T g
Y =4e*¥ - 0.5y
Y(0)=2 for <t <

=1
) T . ,
(h) Evaluate _[0 2.4 using Romberg’s
method.
42 2 dx
T 21fS R I [, 7 el
Sl

0
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