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.- OPTION-A
Yy o ~ (Real Analysis)
Paper : MAT-RC-4016/MAT-HG-4016
1. Answer the following questions: 1x10=10

TH] oMAIRE Tes faal ¢

(@ If a#0 and b in R are such that
a b=1, then b= . | .
(Full in the blank)

I a0 NFEHROSWMI TS q, b=137F,
S8 b=___ | (T 12 97 F9)

(b) State triangle inequality.
faos SPTTel S<oloM T4 |

(c) If S={1——-1—:neN}. Find sup S.
-n

n

?lﬁ-Sz{l'—-l—:neN} 4, (.GC@ Sﬁ?fﬁr’_‘a'

SN i 2
- (d) When is a set called bounded ?
qo1 Afor @fom @ @IE?
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(e) The sequence ((—1)") is 'a Cauchy

sequence. (True or False)

((-1);1) SR T =W (T G A=)

(f/ Write down the range of the sequence
o, 2, 0, 2, 0, 2, ...)

~.(0,2,0,2,0,2,. )Wﬁm%w
(g) State the completeness property of R.
R I F=sjefet «sicot feran |

(h) Define monotone increasing sequence.

TR Sras A |

1y If -the series Zx, converges, find
lzm(x ).
I x, C&%W@, (ST Zlm( )
3 WA e

0') When is a series said to be conditionally
convergent ?

@Wﬂﬁ@ﬁﬁ@%ﬁ@ﬂﬂwm
CGRSaRIETE:
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2. Answer the following : (any five) 2x5=10
Ok ez ©es ¢ (e #ifshr)
(a) Define closed set and give one example.

@ ARSI e o7l o ot Swrzad Ay

(b) Show that lim,( 1 ]=O

now\ n? +1

eq @ lim( L ]:o.
n-»o\n? +1

(¢) Let g, b, c be any elements of R. Then
show that
(i) If a>b and é>0, then ca > cb.

(ii)- If a>b and ¢ <0, then ca<cbh.

[T a b, cRI Rcarr fofs G | (o0
@S @

() I a>b WF ¢c>0, (3 ca>ch |
(i) T a>b WF c<0, (I ca<ch |

(d) S={—1—:neN}, show that sup S=1
T ln |

and infS2>0.
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s:{-l-:neN}, MYsql (T sup S =1 AT
n

infS=0.

(e) Show that the sequence (1+(—1)n) is

not a Cauchy sequence.

medl @ (1+(—1);‘) Waﬁsml

(/ Show that Z — diverges.

nln

3. Answer any four : 5x4=20
farie 5ifdorq ©ed WAl ¢

(a) If x and y are two real numbers with
x <y, then prove that

(i) there exists a rational number r
such that x<r<y

(ii) there exists an irrational number

z such that xX<z<y
3+2=5 -
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I x WF y Yo IWI RYP W IS x<y, -

COrg ad9Id =91 (T

() G @O AR WA r AR, AS
x<r<y Wl

(i) QT G5 ARG WA z AR, AT
x<z<y 24| _

(b) Define Cauchy sequence. Show that the
sequence (1'+(-1)n) is not a Cauchy
sequence.

6 ST i@ | (el @ -(1 + (—1)")
(G B> W2 |

(c) Test the convergence and absolute

convergence of

o0 _‘1n+1 - _'
nzl (n2)+1 . 4+1=5
WC&WWW%@WW

I ]I

n4-1

o
én-&-l-
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(d) Prove that a sequence in R can have at
most one limit. |

A T (T R I 96! TR SopfEs Gt Fi
T |

(¢) Show that ((73ed ()

@ |ld-lyl|<|x-y]

(i) x—ylS[x|+'|y|, x,yeR

(f) A function f defined in the set of réal
numbers by '

-

1, when x is irrational -

F0)-{_

1, when x is rational

show that f is discontinuous at every
point. |

@Bl WY R[S T QTR TRER

- F(x) = {'1 afeq x @6t SR AR
1, afoqt x @6l +AfRerm s

@ mfwmwmﬁw
w5z |
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4. Answer the following questions : 10x4=40
| Oe SR Bl fra ¢

@

(1)

U,

(i)

Show that /2 is not a rational
number.

eq (@ /2 61 SR AN wgW

-Write down all the algebraic

properties of R.
o 5+5=10
R 3 el esifdor iR & |

Or / 9qt

Define supremum of a nonempty
subset S of R. |

Prove that an upper bound u of a
nonempty set S in R is the
supremum of S 1ff for every

£>0, 3 an s,eS such that

U—€e<s,. 2+3=3

If x>-1, then prove that

(1+x)n2.1+n.x VneN 3

(iii) Determine the set

A={xeR|x2+x>2}. 2°
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() &I 9B S TS S I AR AR
T AN W@ @t 2Nt 4 @ RS
Bl P HLRRS S T T M u (BF S F
SIfTe Ot il 21 AW o g AfSTo!

£>0 I W@ s,eS AU TS
u—e<s;|
[ M x>-_1 W, oS AN [ (T

(lr+x)"21{rnx VneN

(i) A={xeR|x?+x>2} sefer ffa
Tl |
- (b) State and prove Squeege theorem. Show

that the sequence (x,), where

1 1 1
. = + . .
" (n+1)? (n+2) (2n)’
cén\ferges to zero. - 5+5=10

TG SoASIw ol o el 991 | (7edl (
(x,) SGFACE SfSHSY, TS

1 1 1
=+  —— +

=(r1+1)2 (n+2)

xl’ l
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Or/ﬁ?@?‘

Define monotone sequence. Prove that
a monotone sequence of real numbers
is convergent if and only if it is
bounded.

MY Sqra] e Ml | oS T (T AA
TR G5 GIMB T@y PR 77 I S
W??ﬁﬁiﬂl

(c) Test the convergence of sequences. ( xn)

and (y,) as.defined below and find the

limit if exists for each. 5+5=10
OeTS Al 490 BRG TFH (x,) W
(y,) ¥ feAIROR “<TF 3 o6 Fo 2=

W_ﬁﬁﬁcﬁﬁil
.  3n +2
U n-+1

(i) y,=vn+l-vJn
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Or / <

Prove that a convergent sequence is
bounded. Give a counter example to
show that a bounded sequence may

not be convergent. . 8+2=10

2 1 (3 SR S B R AR
| D! BHIZRR TR (1491 (X #1R S
a5 SRR wme M@l '

-(d) Test the convergence of the following

series : 5+5=10

SR (HTPTIRR Sl ST B ¢

i — 1
0 w1

Z 1
(1) ZO (n+1)(n+2)
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Or / 924

Let .X=(x,) and Y=(y,) be real
sequences and .suppose that for some
KeN, 0<x, <y, forn2K then prové
that

(a) the convergence of Xy, implies the"

~convergence of Xx,.

. (b). the divergence of ZXx, implies the

divergence of Xy,

9 X =(x,) WF Y =(y,) 70! IS SEF
WSW® KeN, 0<x,<y,, 79 n=K (@
oS F9

(@) Ty, TSR TE Tx, WG =
b) Ix, SEAR TSy, SR =
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OPTION-B
( Numerical Analysis)

Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10
wers frml e Tew w13

(a) In Gauss Elimination method for

solving system of equation AX B, the
matrix A is reduced to

Gauss Elimination #@f®®, AX =B
SIS NA] AN BRSO CTTIWA@WCB‘I
'am??f FolIe] 3?2

(i) Upper trlangulér matrix
T faidly e

(i) Lower triangular matrix
= fadim e

(uit) Diagonal matrix

- e

(iv) None of the above

87T o8 W=
(Choose the correct option)

(5% GGIh! I Tieaqr)
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(b) What is the difference between direct
methods and iterative methods for
solving a system of Linear equations ?

R ATIAR (51T FM4 T 2o (e o
ARG RfdT ey 2

(c). - Define operatof A and E.
A OIF E ARSI W@ 7|
(d) Find A™!x" = ?
AM*lxn 3 N Bfesdl |

dx
1+ x

(e) The value of .[0/; 5 Is

.

=
o l+x
@ O
Gi) 1
(i)~ 2
(iv) None of the above
AT o8 Y

(Choose the correct option) .

(&% GG Ao Tl aar)

5 S ¥I9
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(f) Write down Newton’s forward
interpolation formula.

ST SN SrEEE 0o & |

(g) State the formula for Simpson’s §th

rule.
oo 3o e 7ace! S |

(h) What do you mean by Numerical
Differentiation ?

MAGS SRH o S ol 2 |
() Where is Euler’s method used ?
Euler’s method ¥ J<%F T T ?

. () What is the disadvantage of Taylor
series method in differential equation.

SRSE R (FIS (GReR (AT ormfeq
orjRdl {52

2. Answer the following ‘questions' : 2x5=10
wote Al eRIRT Tel = 8

(d) Prove that E=I+A, where I is the
identity operator.

S T (T E=I+A TS ] G5} OFF FIEF |

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



BIKALI COLLEGE LIBRARY

(b) Show that the third divided différence
: 1
of the function f(x) =— with

B
abcd

arguments .q, b, c, d is —

3t f(x) =— =8, IAFPE @, b, ¢, d I TR

1
vor Reifere s W= - 3 I
. abcd

MeT |

(c) Express f(x)=2x®-3x2+3x-=10 into
factorial notation.
f(x)=2x3-3x%+3x-10 o Fsifae
Ao Ao B T4t |

(d) What are the advantages of Lagranges
interpolation formula ?

AINGI SHLA W.vﬂﬁw & 2

(e) What is extrapolation ? Name an
extrapolation method.
Extrapolation W4 &2 «b} extrapolation
fafgs am fvang -

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

O} Ricpre BIf<5Y 249 el 1 ¢

(a) Solve the following system of equation
by Gauss elimination method :

Gauss elimination 2&fs IR FR AU

T4 8
2x-y+3z =9
x+y+z =06
X-Yy+z

I
N

(b) Prove that (=9 3 (X)

o _[82) . Ee*
| E A2ex

where ‘R’ is the interval of differencing.
TS ‘R IS Sl 23 |

(c) Find the polynomial f(x) by using

Lagrange’s formula and hence find

f(3) for :

. 3 (Sem-4/CBCS) MAT HG/RC/G 17 . Contd.
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NG T A IR TR 29
f(x) 3 T ERea W f£(3) T WA FRefa

39 ¢

0]

1

2

S

[f(x)

2

3

12

147

(d) Estimate the missing figure of the

following table :

oeTe Rl SIferieas A SR 57 T 3

x (112|345
f(x)|2]|5|7|— |32

(e) Find y'(x) from the following table

given below and hence find y'(0).

O WWnyQWW?ﬁ y'l(x)

i y'(0) I WN Fefa w1

X

o)

1

2

3

4

Yy

4

8

15

7

6
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(f)/  Use Trapezoidal Rule to find the value

of j by takm«:r six ordinates.
RHO! OI@IeT (e @FW Tz 3R

_l.o‘l—_'_—ﬁmﬂﬁ‘ﬁlWI

4. Answer any fdur" questions from the
following : 10x4=40

. (q) Solve the system of equation correct to
3 decimal places using Jacobi’s
iteration method-: '

(TFR RS &l IR IR oo TRe
ﬂﬁchmﬁawmamﬁasm@m

@‘%\‘ﬁn 3
x+17y=2z = 48
30x-2y+3z = 75
= 30

2x+2y+18z
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-

(b) Derive Newto-n-Gregory' forward
difference interpolation formula. Use it
to obtain an interpolating polynomial

for given data.

Interpolate at x=0-25
RTTA- (21T TN TR A A ]|
3AF IRTR IR TE™N q2om Sfeea

x=0-25 I N9 Sfeyed |

(c)

X

0-1

0-2

0-3

0-4

0-5

f(x)

1-40

1-56

1-76

2-00

228

() Prove that the divided differences

are symmetrical in their

arguments. R
sl 391 (¥ Roifere Sea@e figet x 3

MHEI] (arguments) RS |
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(i) Construct a divided difference
table for the following data : '5

woTe gl SRR s 93 Rl
SR (GJE S16A I ¢

x [1[]2]4] 7 12
f(x)|22]30]82]106]216

(d) (i) Determine tl_ie function whose first

difference is

x3 +2x% +5x+12 | B
51 2P ef 1 TS DI 42 T
: x3+2x2+5x+12
(ii) Give}l that (= ICR)

 sin45°=0-7071, sin50°=0-7660
sin55°=0-8192, sin60° =0-8660

Find the value of sin 52°. - | 5

. (O sin 52° ¥ AW el 4|
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~(e) How can you find forinulas_ for higher
derivatives in numerical .methods ?
Name a technique for improv'ing the
accuracy of a low order approximation

formula.

Find the first three derivatives of the
function tabulated below at point

x=29. ' 1+1+8=10
AT G THOI TRFTER I [
SRIGTR A7 ! BeS T G SO A
feTr |

el ©ifeiei o[l f'(2-5), f7(2-5) Wi

fr(2-5) ©feredt ¢

x { 1'5 ;y 119 ;, 25 | 32 | 43 |" 59 |
- f(x) 13375 16-059 '13-625 ; 29-368 | 73-907 | 196-579
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(f) Define numerical integration. Obtain a

general quadrature. formula for

b
_L f(x)dx. Hence deduce Simpson’s
© 4rd rule. ' 1+5+4=10

ﬁa%wwmm%w? jjf(x)'dx- 3

mmctaeﬁmm@fﬁwnmww

© Lox fAawe st oferedt
- . JA2 dx . R b ,
(g) Evaluate |, 2.4 Uusing Romberg’s
method.
Rombergs Ao Wﬁ‘?ﬁ J 2+4 3

RICRCEREES |
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(h) Solve by Euler’s method the following
differential equation at x= 01 correct
to four demma.l places.

dy y-x
dx y+x

with one initial condition y(0)=1.

SRAR ST LT OeTe S 9 R
TP x= 01 [ raf TN ﬁmta :
AL ?NT % y(0)=1.

ay _Yy-x
dx yYy+x
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