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- Answer the Questlons from any one Optlon.~ L
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T1me Three hours -

OPTION-B
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- Full Marks : 80
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The Jfigures in the margin 'ihdicate .
full marks for the questions.
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1. 'Answer the follo\mng questlons 1x 10— 10
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OPTION-A

S (Real Analysis) -
Paper : MAT-RC—4016/ MAT-HG—4O 16.

‘i(a) If a0 and b 1n R are Such that'
' a, b=1, then b=-

(Flll in the blank)
i a%0 Wbm&@&"@“’@a»b 1=,

S b=_.__I . (’//“7?373’2?@)\ |

(b). State triangle 1nequahty o r
' ﬁw TSl @aénvm il

| (c) If S={1—-—1—':'neN}. Find sup S.

| ?Iﬁsﬁ{l--l.—ﬁnéN} =, (93 S I A
: S on _ ,

(d) -When is a set called bounded ? .

Bt T (A TX QML

fe).

@

7

The sequence ((—1)n) is a Cauchy

sequence. . (True or False

“"((—1)") Wﬁiﬁﬁ'@l ~- (370'57“@ fe)

Write down the range of the sequence
0,2,0,2,0,2,..)

0, 2,0,2,0, 2, )Wﬁmml

.State the cornpleteness property of R.
- RI Ayl et Bl L
-(h)' .Define monotone 1ncreasmg sequence
TR W{@w et T | |
(i)' . If the series Exnl' conve’fges, fin'ci.'

tim(x,). .

?lﬁ Ix, Cﬁ%mﬂ ACT6) llm(xn) .

'iﬂﬂ%ﬂﬁ?

When is a series said to be condltlonally
convergent ? ‘

"mmmm%mmm

I PRt e
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2. Answer the following : (any five) 2x5=10

WWWW (Rt “551)

(@)

R

(c)

(@)

Define closed-set and give one example.

< orcafq S B o Bt St At

- )
=0
n2+1J ’

0.
Cﬁ‘ﬂ}ﬁﬁf‘ & Lm (nz +1) _

n—o

Show that lzm(

n—»w

Let a b, c be any elements of R. Then '

show that

. () If a>b and c>0 then ca>cb

(i) If axb and c <0, then ca<cb.-

@i T a, b,cRI ﬁsz‘ﬁﬁ‘fcﬁmm,

cws[ezn @

) ?lﬁ a>b W% ¢>0, CW.'Gca>cbl

@ I a>b AF c <0, (ST ca<ch

S'={—1;:'neN}, show that supS=1

n

-and ‘infSZO.
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(e)

. Answer any four :

S={;:ne1\'}', (TYSA @ sup S =19%

infS=0.

Show that the sequence (1+( 1) )

not a. Cauchy sequence.

orgeat w (L ) e < T

-Show that Z Sl d1verges

nal -

(e @ Z; I SR
) - n=1 .' | :

5%4=20

If x and y ‘are two real numbers with

L@
L X<y, then prove that

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

(u) there exists an 1rrat10na1 number
z such that x<z<y

3+2=5
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| ﬂﬁxmy@iwmﬂﬁ‘@ﬂw x<y,
(TS o9 T

) G=FA ol vfﬁmﬂﬂ«m rﬁﬂﬁﬁ tn*cs

x<r<y ™I

(u) TR <Ot Wﬂﬁmﬂ R 2 anﬁ? S

x<z<y i?ll

. (b) Define Cauchy sequence Show that the

‘sequence (1+(—1) ) is not-a Cauchy |

sequence

asﬁsmw\@rﬁﬂnmeﬁw(l’f( 1) )
'wwml. |

. (c) Test the convergence’ and absolute
con_v_ergence .of

( 1)n+1 . . | ) A
Z_)l v (4+1=5
wcaﬁﬁmwﬁm%‘twﬁa?ﬂwﬁmﬁ—r
olémw =
a . » n+1
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[P

(d) Prove that a sequence in IR{ can have at
most one limit.

e mmaaﬁww—mﬁaﬁﬁm’
AT |

: '(e)' Show that (mm @ o
L “x‘ lyH<|x y| - \

(u) '\x—y[s|x|+|y| x,yéIR

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

1~, when % is 1rrat1onal
f (x) '
When X is ratlonal .

~show that f is. dlscontmuous at every”
- point. :

<5t znm w&ﬁ‘m T G FRERE

'f(x) {1 mﬁmxﬂﬁwﬁmﬂw&'«’m
1, c@fom x 9ot «if¥eam At

et mfw:rc%twwﬁﬂzr
(o2 |
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WW@@W

@ () .Show that. J_ is not a ratlonal
number.

"mezncﬂf u‘lﬁ?{ﬁmﬂﬁ\ﬂﬁﬂ-ﬂl

. (i) Write down all the algebraic
- propertles of R. :

| Raw%ﬁﬁﬂnwml
or / @3t

subset S of R.-

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

£>0, 3 an s, €S such t'hat

(i) If x > —1, then prove that

(1+x)'21+nx VneN 3
o | | . (iii) Determine the- set
| A={xeR|x24{‘X>2} : 2

‘
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4. - Answer the following questions : IQX4=4() -

5+5=10

(i) Deﬁne supremum of a nonempty _

"U—-&<S,. SR ‘..2+3=5.-_ 

(i) Raaﬁweﬁﬂ&ﬁ samaﬁ%
T Wi siEE B e w9 @R T
€O o kRS ST B M u Bt ST
>0 T I s,€S AT TS
. u a<s I | '

'(ll) ‘lﬁ x>-1 ’Q’J,C C@W‘TWG

(1+x) >1+nx VneN

(iii) A {xeR|x2+x>2}ﬂ\ﬁﬁ‘ﬁ
» F]q ‘ ,
(b) State and proVe' Squeege theorem. Show -

that the sequence (x,), where

1 1 1
— et ——
(n+1) (n+2) - (2n)
_converges to zero. L 5+5=10
T2 St Bl i e 1 (et (T
(x,) S SR, T o
| 1 1 1

Ty (me2p T onp
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" bounded.
'mwﬂ\@fﬁmlﬂm‘fﬁw @ AT
_.W\Waﬁaﬁﬂﬂ@*ﬂ@iﬂﬁ’@ﬂﬁw ‘

or / wr

Define monotone sequence. Prove that :

a monotone sequence of real numbers -
is convergent' if and only if it is

L,

wﬁti?ﬂﬁ%‘@l

A
and (y,) as defined below-and find the

Test th’e convérgence of sequences (x,,)

limit if exists for each

E Tﬁma«qa\mwﬂ( %,) @I |

(%) aw%ﬂrﬁﬂw@wwwﬁq—m;

'_wf\‘mﬁﬁiﬁﬂfﬂWI |

;3n+2

| O =
(ll) yn~=\/n+1—.\/ﬁ :-A -
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S+5=10° |

Or / W

Prove that a convergent sequence.is

bounded.. Give a counter .example to

- show that a bounded 'Se_ciuence may

.not be convergent

- eﬁmw mw{%ﬂrﬁwn‘mmﬂﬁm"'

mlmw«wmmmﬂﬁwm
v,uﬂ%t%‘lf%ﬂfﬁa?@em| |

(d) Test the convergence of- the followmg -
senes s e 5+5—-10 )
. oR ca@ms{@ wfwﬂ%n vﬁm =1 e
(l)_ . nz=1 n!
EEEC R T
@) ~,§',’(n+1)(n+2)
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0

Let- X =(x,) and Y =(y,) be"real
sequences and suppose. that for some

‘KeN, 0<x, <y, forn>K then prove

that =

(a) the convergence of Xy, impliés the

convergence of .Zx, .~

| - (b) the divefgence of Zx, implies the

~ divergence of Xy,

X = () Y = () 51 e

oI Al KeN, 0<x, 5y, T® n> K (o0%
amﬂtamczr -

(a) Y, . wl%m%z’ca =X, Wﬁﬁqm‘
(b) Zx wmr%i’ca Zyn wﬁw
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OPTION-B"
" (Numerical Analysis)
Paper : MAT-HG-4026

. Answer the followmg questlons 1x10=10
ooTe Rl P e T | |

(a)

In Gauss -Elimination-'method for

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

,Gauss Elimination '»Wf‘ $, AX =B

AT 2 S RIS cs‘rlaw,q CRICO! o

' aﬁvﬁa AT A2
) “Upper triangular matrix

T farmfe ciees |
(u) " Lower tnangular matnx

"(iii) DiagOnalmatri}i L

3 e

(iv) None of the above

89T B8 FgF
(Choose the correct optlon)
(9% Sewst 716 Shea)
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(b) What is the dlfference between direct

)
@

(e)

>

s

methods and jterative methods for

solving a system of Linear equatlons ?

hﬁaﬂﬁm‘m Cﬂﬁwmwmﬁfam
oﬁmﬁ- R st 52

Define- operator A and E

AW Ew@ﬂmﬂ\wﬁmu

F1nd A"‘lx =7?

A"*'lx" 3 sna @%ean '

v de
1+x2 1S

The Value of I

o 1+x2 AT R

) O

) 1

(iii) 2

(iv) None of the above

sm 458 w2

(Choose the correct Optzon) |

(o7 GEGICH! Vﬁ? @72‘3/@37)
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2.

0‘) Wnte down Newton s forward

1nterpolat10n formula..

ﬁmwaﬂﬁwwamﬁm, »

. (g) State the formula for -Stmpson.s.lgﬂ;l

. rule. s

e~

B 3o fa pecst S i1

~(h) What do you mean by Numerical

. D1fferent1at10n ?

ﬂ\WW{%\mﬁ?{ﬁi?

() Where is Euler’s method used ?

Eulers method ¥'® W W cor e

() What is the d1sadVantage of Taylor -
series method in dlfferentlal equation. o

Wﬁw«m—mmm 5
wﬁ&ﬁﬁw :

~ Answer the followi'ng-que'sﬁt:,ns
were firat ST TeT w s

(a) - Prove that E=I+A, where I is the‘
identity operator ‘

M2%5=10_ :

ermw @ E I+ATS Iaﬁma‘mw -
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(b) Show that the th1rd d1v1ded dlfference -

1
of the functlon f (x) =— Wlth

.1

."T_t»}..iw,q; - argﬁments @ b,.c, d is —abcd :

e e

’Jﬁf(x)"@’wa,b c, dawq E

-ﬂz[ | W ._abcd @ ?ﬂ%{
e | '

(c). Express f(x)=2x"- 3x2 +3x-10 into

»factonal notatlon
f(x) 2x —3x2 +3x - 10 Wmﬂﬁ_
' WW@ oo 8@1"‘1 =N

(d) What are the advantages of Lagranges ,

lnterpolatlon formula ?

.mm&ammqﬁwﬁﬁﬁw

(e) What is extrapolation ? Name an
extrapolation method

Extrapolation ﬁ?? 95! extrapolauon |
Rifgg ww fera
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-

. Answer any four questions from the

followmg '5x4=00
weiq Riesiear F/ﬁfrema @m T 3 '

(a) Solve the fql}owmg_system of equéﬁo'n |
- by Gauss elimination method :

Gauss elilnina{tion S TR ?Fﬁﬂ?niﬂ?{
2x-y+3z =

9
L X+Y+z=6.
xX-y+z =2

(b) Prove that (&t W @

(a2 Ee;‘
. ‘ex :(VTE—)GX A2 ex
where ‘R’ is tl:rle' interval of differencing,
- e ‘h AN ST T

(c) Find -the polynomial f(x) by using |
‘ Lagrange ’s formula and hence ﬁnd

(3) for :
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Wm@awmwﬁﬁ"ﬂﬁ

f(x) aw%‘%@mm f(3) 3 W R

W"

< Ny

Tol1l2] 5
(x)231_2147»

(d) Estlmate the mlssmg ﬁgure of the
followmg table -

_"1.“23 (5]
f(x)|2]|5|7|—|32]

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

given belew and hence find y'(0).
o (3gET xwlyamwaﬁ y'(x)

i 3/(0) T W el 1

[x[o[iT23]4]
y|4|8[15|7(6|
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(ﬂ Use Trapez01da1 Rule to ﬁnd the value -

~of I by takmg Six. ordmates

BRI
I01+x

§Wﬁ°ﬁ®| '

4. " Answer any four :q.ueSt;lons."from ‘the
followmg : 10%4=40 . _
“v‘ﬁ Clared Bn%v‘?r o %‘m Rk
(a) Solve the system of equatlon correct to o

3 demmal places usmg Jacob1 s
“iteration -method :

sr?mct cﬁﬁawmsvmﬁasmtasm
rﬁmn*’ |

o

x+17y4'2g'£'48'.
'30x-2Yy+3z =75
2x+2y+18z = 30 .
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(b) Derlve Newton- Gregory forward’

dlfference 1nterpolat10n formula. Use it

to obtam an 1nterpola’e1ng polynomlal

for given data:

o Interpolate at x=023

ﬁ@mcaﬁwaﬁwmm@wl

B9 TN - S T2om. Bfeat ]

x=0-25 I W Sfveal|

x |01]02]03]04]05
F(x)[1:40 156 | 1.76 | 2-00 | 2-28

(¢ @) Prove that the diVided differences
are éymmetrical in. their

arguments.. . . 5
giel 391 (3 Feifere e Fres x 3
@RS (arguments) RS |
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(i)’

Construct a divided difference

. table for the following data : 5

(@ ()

@

3

Tﬁmwﬁwwawﬁmﬁr

x 11214 7 ;12_;
| f(x)|22]30|82|106|216

-

Determine the function whose first
difference is -

x° +2x2 +5x+12 - . 5

aﬁwﬂﬁﬁfgwﬂ%maww

x3+2x2 +5x+12
.Given that (fa Wii)

sin45° = 0-7071, sin50° = 0-7660
sin55° =08192, sin60°=0-8660

Find the value of sin52°. = 5

(ST sin 52° T NN Bef 79 |
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(e " How can you ﬁnd formulas for .higher ) :‘
: der1vat1ves in numencal methods ?

Name a techmque for 1mprov1ng the

accuracy of a low order approx1mat10n

formula

Find the first three 'cieﬁVétives of the

function tabul_a'ted below at point

C x= 25 1+1+8=10

W@mwa@m

W@Wvﬂﬁmﬁ@rwmaﬁﬁm .

o fEmRn
o i R £(25), £(2°5) e

fr(2-5) Shredt s

[ [ 15 {19 [ 25 | 32 | 43 | 59 |

} "3 (Sem-4/CBCS) MAT HG/RC/G 22

1

f(x)|3-3756-059 |13-625 | 29-368 | 73-907 196:579 | .

(f) Define numencal 1ntegrat10n Obtam a

general quadrature formula for
. faf (JC) dx. Hence deduee Simpéén’s

f%rdru.le. | = 1.’i+5;¢.1=i‘0

| W\%Ww%qm?jf(x)dxa o

| Wﬁﬁq?‘fﬁﬁ‘*m@ﬁwnimwm‘
lwﬁwm%ﬁem

(g) Evaluate .[ 2 4 usmg Romberg S

method. .

2

Rombergs "I%F‘ ® TR TR j' ‘q
. x2+4 ,

B m’-ﬁcﬁwi
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(h) Solve by Euler’s method the following
differential equation .at x=0-1" correct
_to four decimal places. ‘

dy _y-x
dx y+x

with one 1n1t1a1 cond1t10n y(O) 1

AT x = 01ﬁ=rb—ﬁfﬁ*rﬁ$w

st 3 TS y(0) =1.

dy _y-x : A .
dx y+x S
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