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OPTION -A

(Real Analysis)

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

1. Answer any ten of the following as directed :

1x10=10

(v

(11)

(iii)

Express the interval [q, b] as a subset
of the set of real numbers in set builder
method.

[a, b] TBICE ALI AU FAZOI 9Bl
TocEie I e 4l | |
Write the supremum and infimum of
the set of positive integers if exist.

YRS SIS TN AL OCBIR FAfD ToA ™ W=
siffy s Ao =1t

Write true of false:

“The set of real numbers is the
neighbourhood of each of its points.”
1 1 forey forean 8

“QEI AR 7{\51 <0V T“‘Jﬁ d[ <701 iEI s G|
o= 17
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(iv) Define a limit point of a set of real
numbers.

7egfe GOk I R ke |

(v) Define a Cauchy sequence.

=5 S GOR A= faa

(vij Find the condition such that the

.positive term series 1+r+r+---
converges.

1—r-l-r + - ﬁ"ﬂﬂ'ﬂ‘ ‘PFFT CETICOT - Eli F{lél
QWMb—'ﬂc‘q x4 |

(viij When is a series said to be absolutely
convergent ? -

(el 961 (WTE o[ ¥ TS ‘r'ﬂ%i Al 29 ¢
" (viii)) Find the limit point of the set

{1/n:neN}. |

{1/n:neN} AR vax [ fFefm =i

(ix) Write true or false:
“An empty set is an open set.”
I NCREEEG R
“Fe 7o bl T& A @I
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(x) Give example to show intersection of
infinite number of open sets may not
be open. '

THRR TTe @YEA (@ @ AT TS
HEed fem AESio1 e AZfS Izae AE|

(x1) State the ‘order completeness’ property
of the set of real numbers.

AEA AL AR O 2R’ 456!
SRR

(xii) Express the set S={xeR:2< x+7 <9}
in interval notation.
S={xeR:2<x+7<9} MICHIT T
A AT I

(xiii)) Give an example of an -open set which
1s not an interval.

0] & FRZ[o] eniRe Tl ot Sresiel T2 |

(xiv) Give an example of a set which has no
limit point.

B! FLERes TRl fmal IR (I 599 /g iR

(xv) Which of the following is neighbourhood
of the point 27?

A (@ AEZS 2 RMioE afera« =3 2
(@) ]2,3[, (b) [1,3], (¢ ]1,3[, (d) [1, 2]
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2. Answer any five of the following:

2x5=10
ool [T P59 el I 8
(aA) Show that the set
R YO Y T
L, ) 2: 2;.31 3: 1S neither

open nor a closed set.

&3l {1 == | .]; 1 _:.l.. __1_. ..'.} ‘
mﬂ\.n Cﬂ 3 ) 2: 2 3 3)
AR J& A TH AR T2

(b) Define uniform continuity of a real
function. '

BT T Ao FHIA Wﬁﬁﬁ—ﬁﬂ\@ﬂﬁ?ﬂl

() Find the supremum and mﬁmum of
- the following set:

ww\ﬁmaﬁémmmﬁwﬁm
fdfa =
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| 1
(e) Show that the series Z-; does not

converge.
1 o ‘
TSR (@ Y, — (XAHT S 7=

() Show that ((Wyedl ()

1+2+3+4+-- +n I-.

lim
n? - T2

(g If G and H are two closed sets, then
prove that G(1 H is also a closed set.

M GUR HIF WO R, &N T GNH
8 951 I FO H|
(h) Show that the function . f(x)=|x|
continuous at x=0. O
@mysA @A f(x)=|x| T x = 0 fare
Sz |

3. Answer any four of the following:

(a) Show that every umformly continuous
function 1s contmuous in an interval.

oS T (A 51 SRS A SRRIvE e
G5l TV S0 |

5x4=20
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(b) 1f Sand T are two subsets of the set of
real numbers, then show that

(BUT) =8 NT" |
M SR T AT TR Go1 Top1fS W (or%
@myedt @ (SUT) =S'NT'.

(c) Test the convergence of the series

|
l+—+—+

o1 3l

1 1 _
]+§T+§T+'" 101 SfeARel @I]r= 341 |

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

| il (1 et 5 R 2 elferl S
SEY SfeAR] K|

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

that x<n.
A 9 (T ATSGI IBI A xI @ 9O

FeIRT AN n AT, WS x<n W

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

memmm—cmorﬁwwﬁﬁwﬁﬂi
A |
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(g) Prove that the limit of a function at a
point, if it exists, is always unique.

(e (@ AWM T GO B AW AN, (ST
&1 wfeem =

(h) Define removable discontinuity of a real
function. Give an example. |

Iwd T GBR RTeqn Ritemer At
SR 5] SwreRe A

4. Answer any foizr of the following:
10x4=40

o’ et 51619 Tt I 3

(a) Show that the function fdefined below
is discontinuous at every point:

redl (T oeTS Al f TE0H! FARCENER RYre
fafoem
f(x)=1, if x s jrrational
v 51 SeIfRETE ARG
and f(x)=-1 if x1is rational

gfn o1 “fke™ AR
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(b) (i) Show that the series

1—}-+l*l+'" is convergent.
2 3 4
5
@eq @ JECEE. .
2 3 4
T S |

(i) Show that the limit, if exists, of a
convergent sequence is unique.
' S

orgedl @, I SRt SR 5 Y
o =0 (or® 3 9T |

(c) Define absolute value of a real number.

- Show that for real numbers x and y
1+(3+3+3)=10

SRR B 2N TR R @ | 951 BT
AR x WE yI AR A9 FqA @

0 |xl=xlly|
(ii) Ix+y|<|x|+|y|
i) |x-y|=|(|x|=ly])l-
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(d) Prove that a set is open if and only if
its complement is a closed set.

o 9 (@ GO RS T[@ W W Wik IMeR
TR o[7S a6l IF W22fS W
(e) Prove that a sequence of reals is

convergent if and only if it is a Cauchy
sequence.

21 T (T AT TR GO S B A
= M o= IR 9O T g = |

(f/ Show that a necessary and sufficient
condition for a sequence to .be

convergent is that to each &£ >0 there
exists a positive integer m such that

‘ |xn+p—xn|<s for all n>2m, p21.

(Y6 @ B! SN ARTm (FAE AT
iR AN 56 2 AfS! £ > 0 AT 9Ol NS

se Y m fZe =), ;S |xn+9'x"|<£

IS n>m, p=1.

(g) Prove that /2 is not a rational number.

ol TR (@ 2 A0 SARCTN AR A |
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(h) Prove that lim f(x) exists finitely for a

X—=a
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, eN and x, x; #a.

o7l <1 (T G1 A To I oFao lim f(x)

X—a

fze = I TR Iz ARSI ¢ > 0 I AW al
@51 2Afst N iR, A0 FFeeT x, xeN I
AR | f(x)-f(g)l<e, x, x=a.

(i) Prove that every convergent sequence
is bounded but the converse may not
be true.

@mqedl (@ Al SIS Sl ’Hﬁ?ﬁ =
fFe TR RoRTS TEW! 79 TRE I |
() Prove that sequence {x,} ‘where

3n+1 | : . = ,
5 IS monotonic increasing and

bounded. Also find its limit.

. xf[ —

3+3+4=10
3n+1
: n+2
'ﬂﬁ@ﬁ@ﬂ,vﬁ%l?ﬂﬁﬁﬂ%ﬁﬁ@'@l

oSl 91 (T SN {x,} TS X, =
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| OPTION - B

( Numerical Analysis)
Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10

OoTo Al SPAEIRT TR I 8

@ 1f x4y 2©  are the initial
approximation of x, y, z respectively
then what is the first iteration of x for -
the following system of equations by
Gauss-Seidal iteration method ?

a;x+by+cz=d,
a2x s = b2y : CQZ = d2
A3X + byy +c3z =djy

T x©, Y@, 20 @ x, y, z3 W0 TN =
COCE weTe Orgd T AT AN I0E AT
fBea 7RG smafer@ x3 «gs Wt [F 29
= | -

a;x +by+cz=d
A,X o b2y +Cr2Z = d2
azx+ byy + c3z =djy
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(b)

(c)
(d)

(e)

(9)

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

NN MAR 27 AR (n + 1) OF FR O
fe =2

What is meant by interpolation ?
SR« I & a2

E{rélu_ate Asinx.

Asinx @da s

State the formula for Simpson’s 1rd

rule. |
foeopmr Low R Farst B

What ‘do you mean by numerical
differentiation ?

e TR e [ 33 2

Write down Newton’s forward
interpolation formula. |

FCtR waemsT S FAco! =0 |
Mention one advantage of Lagrange’s

interpolation formula.

G ST FTAWR o1 FRY TrAY 1|
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(i) When is a numerical method used for
solving an ordinary differential
equation ? ' |

a5l FiMRE KA FAIGE AN TR AR
&foa A mafs IR = = 2

() Write the relation between E and A.
E SR A T FA=AEo! &

(k) 1If y=f(x) and h is the interval of

differencing them, find AYo

corresponding to the value Xx;.

M y = f(x) R h SEIER AL =H, 503
X, TR (TS Ay, =fa =)

() Give the geometrical meaning of
trapezoidal rule.:

@zwwﬁm%ﬂnﬂ%aﬂﬂﬁml'

(m) Express the following system of
equations in matrix form:

TEe TrEd [ ARSI AN CIEEFS -

o< 4
2x-y=3
x-2z=4.
2y—-3z =93
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(n) What do you mean by A™" ?

(o)

Answer the following questions ;

AT o & ge 2

- Name two interpolation formulae when

the values of the arguments are not
given at equidistant intervals.

SN SRGAeTS NP SN A GO S T
-
2x5=10

oo il et TeR 9 8

()

(b) .

(c)

- 3(Sem-4/CBCS) MAT HG/RC/G 15

Evaluate :
W T+ 8

2 _ax+b

Ae
Form the divided difference table for

the following data:
weTe il SIiEeR 271 Keifers oresd (63 94

S 1 3
x = 5 15 22

y i 36 160
G].Ven u0=3, u1=12, u2=8-1,
u; =200, u, =100, us =8, find K
g Uy =3, y =12, u, =81,
Nuy g i
Contd.
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(d) Prove that

) 0 G IR
1+A)(1-V)=1

(e) Find'the third divided difference with
arguments 2, 4, 9 and 10 of the

function f(x)=x>-2x.

x3ATMA 2, 4, 9 TR 10IARA f(x)= x> —2x
TR PO Rroiftre wrar fda =

(f) Prove that El=1-v.

o I (@ E =1-V.

(g9 Which methods are used for numerical
integration ?

AT SFER AR fF & omafe IR =
= 2 |

(h) Prove that
) 0 I IR

A (n Crﬁl):flcr
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3. Answer any four questions from the
- following : - 5x4=20

SR [T Bifaby o9 Tl 1 ¢
(a) Solve by Gauss elimination method:
 5iiTTE SPTER AwOre FAAH I ¢

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

2 X
| A x Ee
that e* =|—|e - , the
(b) Prove a [E] 2 |

interval of differencing being h.

S @

2 x '
ex_-:(é_Je"-Ee TS SGEE SGHE h.

E A2e*

(c) Prove that
| oS == @

. 2 n
ux - ux_l i Aux_2 -+ A ux_3 +---+ A ux_n

(d) State and prove Lagrange’s intérpolat_.ion _
formula.

SHleflerd SRR FaCH! Bl S e 4 |
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(e) From the table of values below compute

.%andc—{x%forx:l:

wwﬂw@@wwxﬂ%@%

md—%ﬁ@wg

x : 1 2.3 ‘4 5 6

i : 1 8 27 64 125 216
dy y-x

() Given 5.~ Y+ x with y=1 for x=0.

Find y approximately for x=01 by
Euler’s method.

ﬁmmdxzy-fx o x=0IqAR y =1
TZARR 2mio IR IR y I O T= [efF
Sl '

(g9 Using Newton’s forward interpolation
formula find the cubic polynomial which
takes the data from the following table :

Ao~ SIsiIT S 7 IR SR TeTe B
31 (BETRE ~id1 Wbl famifas azem it 9efa 31 8
o |1 [2] 3
fee)l 1 |2 | 1}10
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(h) The following table gives the velocity of
a body at time t: - |

weTe TEA 41 (5IETITS 61 ITFER ¢ AITS
@5l e ¢

t | 10| 1-1 12 | 13| 14
v|431| 477 | 521 | 564 | 60-8

Find the acceleration at t=11.

t =11 SoTe I[GIR T34 [efg =01

4. Answer any four questions from the
following : ‘ 10x4=40

i Ricpicl BIfa5! o Tes o1 ¢

(a) Solve by Gauss-Seidel iterative method
of the following equations:

].Oxl +x2 T x$ = 12

W—%WWWWW‘T
© CPRD! AL I 8

2x1 +QX2l+10xS =1.4
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(b) State and prove Simpson’s 2th rule.
Using this rule, find

Jl dx
01+ x?
fama & o Al Il R e 901 @R
ﬁ;’]cﬁ L4 AT | ‘
1 dx
I01+x2 SEIDRCERIE T
(c) (i) Find the missing values in the
following table: E
e Al SIiEseT QH_Q“I ?51‘? I ¥R 8 -
x - 45 50 55 60 65
Yy 2 30 — 20 — -24

(i) From the following table find the
number of students who obtained
less than 60 marks: S5

TE SIETHIYAR 7191 60 TIIO(T T T7I
sre 341 Qa-gaN AR Fefa e

Marks ~No. of students
‘ (?P«'ﬁ) (Fa- Q@Qﬁ 7"\"?”)
30-40: 41
40-50 52
50-60 61
60-70 | 45

70-80 41
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(d) Explain modified Euler’s method for
solving the first order and first degree
differential equation

dy
= fix,
e f(x, y)

Hence solve Exgz 1-y with the initial

. condition x=0, y=0.

<5 AT @ SR 2 9re [T Saes AN

d
dy = f(x: y)
X :
Feae EEaR Awfera AN = FEEol

OQIG <94

T | |
IR 7M€ a—%=l—y SRS AR IFANCO] T
3= o x=0, y=0.

(e) (i) Using Romberg’s method compute

1-2 1
F=: l—-—;c-dl correct to 4 dec1ma1

places. S
@RI Efs IR TR

] = Lm——-———dx 4 WIfERE ZeitE T
Tleredl | ‘
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(i) Find the polynomial function f(x)
given that f(0)=2, f(1)=3,
f(2)=12 and f(3)=35. - 5
Idw f0)=2, f(1)=3, f(2)=12 =
f(@)=35 W (T f(x) I T
FEAC1 [Heg =0 |

(f/ (1) Determine the function whose first

difference is 9x2 +11x+5 5
| Tﬁmadﬂmﬂﬁtﬁﬂtﬁﬁﬁ‘d
@i g

9x? +11lx+35

(1) Prove that
GRS I IR

f@)= f(3)+Af 2)+ A2 1)+ A f(1)
: S

(g (i) If f(x) is a polynomial of nth
degree in x, then prove that the

nth difference of f(x) is constant.
LA

I f(x) 96l n WS AR A 7
(S(3 299 IR (@ nod Relffetrs oA,
GGl 4T ZH |
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(i) 1f f(x)=4x>+3x>+2x+3 then
find A f(x). 3
iff’%f(x):_tlxs +3_x2 +2x+3 W.(O08
A f(x) Fuefa =41 |
(h) Define divided difference. Prove that—
Reiftre swaR wAge! a1 e 31 (@ —

() the divided differences are
symmetrical in their arguments;

Foiftre @R Fized MEE CFa9
ﬁﬂigl\o';_

(i) The nth divided differences of a
polynomial of the nth degree are.

constant.
OB T2oME CFAS Rollere SIEd Mg Gol
435 o4 |

1+5+4=10

() Find the maximum value of y= f(x)
from the following data:

o (BERA A=A i y = f(x) T 5D T
A =<1 ¢ :
X o2 | 03 | o4 | o5 | 06 | 07
F(x) | 09180 | 0:8972 | 0:8870 | 0:8360 | 0-8930 |0-9085
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1 sinx )\
() Find the value of L\l-“ - /ldx

correct to 4 decimal places using
.Simpson’s rule and Romberg’s
“integration. |

oribma s =i=: (arsItel ST I <I=i?i- |

ﬁ(“ Slzx]dxa “% Bﬁ% TSRS ZEGE T

e T
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