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OPTION - A
- (Real Analysis)
Paper : MAT-RC-4016/MAT-HG~4016

1. Answ‘er the following questions : ‘1¥ld=1d :

" (a) 'I.f a;ﬁO and b in R are ~such that
- a b=1, then b= -

(lel in the blank)_
MW ax0 Wbmwnzaswa,b 1%,

', . ®mb=___ | (‘017‘?373*2'%'@?7)
BN (b) - State triangle mequahty
- faow Sl Bedion |

(c) 1If S;{l—;.nel\}. Flnd'sups.

v S={1—;—1—:neN} TSI, (0% S I &

TebTl R 2
- (d) When is.a set called bounded ?
oL ﬂ\iﬁw feat @ @I
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Nz

0).

(e

The sequence ((-1)n) is a Cauchy

sequence. c (True or False)

| ,((flj") SR W W (T ).

Write down the range of the sequence "

0,2,0,2,0,2, ..

0,2,0,2,0,2 )Wﬁlﬂtﬁﬂﬂ"
State the completeness property of R.
R 3 F~efefol 4afCol forf|

Define monotone increasing sequence.
FREN S ke a3
If the series Zx, converges, find

lzm(xn)

W Zx @mﬂﬁﬂl@@, (AJJA] llm(xn)

T W e

When is a series said to be condmonally
convergent ?

@Waﬁwﬁiﬂca%mwwﬁﬁ
qﬁm’@?
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| O 2TIRY Ty fal s (R hoby)
| (a) Define closed set and give one example.

Wﬂﬁﬁzﬂm%mwm%mqﬁm

n—w

-

(b) Show that lzm( 1 =0
o n2+1

n—wm

st @ lzm( 21 ) 0
nc+1 :
(c) Let a, b, ¢ be any elements of R. Then
show that
i) If a>b and ¢>0, then ca>ch.
i) If a>b and-¢<0, then ca<cb.

 @Ta,b cRY ﬁmmﬁ/ﬁfrmmm
oryedl @@

i) IM a>b o= c>0 S ca>cbl,'

(ii) ?lﬁ a>b 155 c<0, (5% ca <chb |

| 1 | |
(d) S-= {; neN}, show that supS—l

and infS>0.
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2.  Answer the following : iany JSive) 2x5=10 _

| .S={i:neN}; @S @ sup S =1 9<%
J7 ) . ‘
infS>0.

(e) Show that the ;sequence (1-}(—1)"‘) is

not a Cauchy sequence.
el @ (1+(—’1)") ! SRS W

{) Show that Z = dlverges
© n=1 1

e @ {'2;11_ ITICB! o |
’ 'n=1 . . _'

3. Answer any four : "  5x4=20

ﬁzwmwﬁm@eaﬁm

(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
zsuch that x<z<y .
3+2=5
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P Rq Bt Sy Sepieaf® S?WW

4. Answer the «folloWing questions : 10x4=40 - - - B T @ o | 3@‘1 ARS
| O MR Oew fim s L | o RRfS ST T A u (B S
(a) (l) g :ﬁ;\h};;hat V2 is not a ratlonal' 1. | " £>0 I A@ s, €S AW TS
' o - —-£<s, | |
TN B ARom R A | u—e<s, S
(i) Write down all the algebraic (i) I xé_l =, 0 o

.. Properties of R.. (1+x)" >l+nx Vn e_N

5+5=10 - _ o |
R 3 et RewifiSl wbng ) A={xeR|x2+x>2) IR |
Or / g3q- 3 ' - | - el ' , e .
() Define supremiim of a nonempty _ (b ) State and prove Squeege theorem. Show

‘subset S of R, o that the sequence (x,), where -
Prove that an upper bound u of a B | 1 1
onempty set S in g is the | : S

; . = + g et 2
Supremum of S iff for every | T (n+1)2 (n+‘2) .(zn)
£€>0, 3 an S; €S such that '

. converges to zero. ‘
S s e T2 Botolr Tl W e 1 (YA
() If X >-1, then prove that ° - | . o | N e

(1+x)n21+nx VneN 3 _ ' 1 + 1 Forn 1
(i) Determine the set S Xy = e 2y Gy
A={xeR|x2+x>2} S g | o
| 3 (Sem-4/CBCS) MAT HG/RC/G - 9 | Contd.
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Or / 994t
Deﬁne monotone sequence. Prove that
4 monotone sequence of real numbers

is convergent. if and only if it is |

bounded

~®ﬁ§ww\wﬁmlwqwmw |
w\wﬂwﬁ@wwxzﬁm'

: ’{‘est the convergence of sequences.(x )

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

limit 1f emsts for each. 5+5=10

vwﬁmww‘@mwm( ,) I
(yn) a%ﬁmwwﬁ—iﬁ

| Wﬁﬁ%ﬁﬁﬁ‘ﬁlmﬂ
) x,=3nt2
n+l

AN s il

,
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Or / a4l

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

not be convergent. 8+2=10

»zmmw mwﬁrﬁw@wm

o mlmw«m@mﬁmﬂﬁﬁﬁw

(d)
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«ol Wﬁﬂ‘rﬁ T8 9{1@|
Test the convergence of the followmg
series : o 5+5=10
wFR (TR Sl AFr 3 8
i L
Conl
(®) ,§, (n+1)(n+2)

Contd. .
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Or / gq

s:;ue); (x,) and v= (¥.) be real

n c;es and_ - Suppose that for some
€ < <

e Xy 2Y, forn> K then prove

(a) the convergence of 2y, implies the

lveérgence of ZX
S n-:

divergence Of Zy

W X= (x)wws

Y= (y)zﬁwwm
WRS
o 7, n T N2 K (o0

@ 3y, oot g £x, o =

-4

—_—

12

th . . N A ' : . ’
e d1verg¢n<;e of ¥x,implies the

1.

OPTION B

(Numertcal Analysis )

Paper : MAT-HG-4026

Answer the following questions : 1x10=10"
et Al ersaie Tes I ¢ ‘

(@) In Gauss Ehmmatmn method for .

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

-

Gauss Elimination s, AX=B |
T ST LA FCACS T A (IO
- ollel AR W2 | .
f) . Upper triangular matrix
() Lower triangular matrix
s R GTere=
(uz) Dlagonal matrix
3 Gler e
(iv) None of the above
82[<q OIS T
' (Choose the correct option)
(9% GeIor A Csdr)
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| | o /m Newton’s forward‘
{b) 'What is the dlfference between direct . () Write ﬁzzgnNg)rmula
methods- and iterative methods for ' - interpo 1%'{?11!
solving a system of Linear equations ? - . ﬁ@%ﬂa Wﬁi"’iﬁ TR &Tﬂﬁi
| 3
TR TR (oI5 T =l mﬁﬁws | (g) State the formula for Slmpson s 3th
| TS RfE ANt e (A L _

rule.

e Deﬁne*.operator A and E. v .
A 9% E AR Tl ) bk
(d) Find Amixn < 9

| e ! S T
~ (h) What do you mean by Numerical
Differentiation ?
L R e
An+1xn§ﬂﬁ§ﬁ'f€§]‘| , . R WW

x ‘i(i) Where is Euler’s' method used ?
(e) The Value Of -"0/4 1&

7 is - juler ’'s method ¥ I I A? ,
o | ! )  What is the disadvantage of Taylor
% _dx o | ' O o series. method in differential equation.
5 Lex? $A9 ] "Wﬁ@«m—mmﬁm :
@ 0 o o B ﬂqﬁmﬁs’- |
(i) 1v } - A Ariswer .the'foﬂOWing questi'ons . 2xk5=10
i) 2 " - 2 |
(iv) None of the abovg | - @ Prove that E I+A, where I is the
ST 9GBI8 wzy : : |

identity operator :

(Choose the correct option) A FAN A E=1 +A TS 451 : = !

(% Gy u shea)

, ' : o Contd.
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 (b) Show that the thirq divided difference

of the function f(x) =% with

argument-? a»b’c’d v
?lﬂ‘f(x)—"@laﬁﬁsaia,b c, daW‘f

YN Reiftrs e g L =

abcd
rysqt

(c) Express f (x) 2x3 = 352" +3x-10 into

factonal notation.
f(x)=2x3_3y2 +3x-10 aﬁmmﬁﬁ-
S e A Y|
(d) What-are the advan

(e) What is CXtrapolation 7 -
- €Xtrapolation method,

Extrapolation Ry

e @py e;(trap_olation
Rfe= am frar

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

: . rom the
: , tions from
3. Answer any four questions . 5x4=20

‘following :

WWWW%@W°

ation
- (a) Solve the followmg system ofd equ
by Gauss elimination metho

aﬂ% Wiﬂﬂ
Gauss elimination #&f® W |
W ‘0

2x—y+‘32 =
| x+y+z =
'x—y+Z =

N OO

(b) .Prove that (29I =1 ()

. ' X
A2 ex‘Ee ,
e* = E | AZex

| here ‘K’ is the interval of differencing.
wher . |

ﬂ,@ ¢h’afﬁ?i@w@|

Find the polynom1al f(x) by using
“(c) Fin

d hence find
formula an

£3) for :

Ontd.



f(@)ﬁ N A0 IR IR q2ei

X am@%@mm

] 7(3) = T i » dx

B | o of I — by takmg six ordinates.

] Us_e‘ Trapezoidal Rule fo ﬁnd the value .

ty

I 1+x 3 W fdfa Wl

4. Answer any four questlons from the
following : : A ]_Ox4—40

—mﬁmmwﬁﬁrmww»

(a) Solve the system of equation correct to.
-3 decimal places using Jacobi’s

iteration method

. mem . .m‘ﬁawq gmwmswﬁﬁmﬁﬁ@m
Wﬁsy(O) ’ szﬁﬁy(x) . Emeai: |
qmﬁ‘ﬁw, g R
. . .0 x#1Ty-2z = 48

1 . 30x-2y+3z2 =75
2x+2y+18z = 30
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(b} Derive Newton- Gfegory forward

dlfference 1nterpolat10n formula Use it -

to obtam ‘an 1nterpolat1ng polynomial
for given data

Interpolate at x=0-25
ﬁ;@%a—caﬂé’r RN SR AT 2y el
| BRI TRR IR Sty AT Sfeneqy |
L x= ozsaam%f%wn

x [01]02 0304 55

)10 15¢ 176 12-00 [ 2-28

(¢ (i) .P.rove that the divided differénces

are i
Symmetrical ip their

arguments. o 5
T @ Reifrs R Fimes x 3
RISIGIEE (arguments) TS |

3 (Sem-4/CBCs) MaT HG/RC/G™ o0
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(u) "Construct a divided difference -
table for the following data : S -

- wers il e A 3 ;

()] 22[30]82]106 | 216

Determine the function whose first

difference is

: .x3+2x9+5x+12
ot o el T TS Waww
T 53 +2x2 +5x+12

i) Given that (I <)

5 -

<in45° = 0-7071, -sin50°=0-7660
<in55° = 0-8192, sin60°=0-8660

‘Find the value of sin52°. S

TS sin52° 3 T AT

¢ 21 Contd.




X

:f(x)

IS 19 !
33755 43

(e) How can you find formulas for higher | |
,~deﬁvatives in numerical methods ?
Name a technique for improving the |

accuracy of a low order approxnnatlon- _
. formula '

“ Find. the ﬁrst three derivatives of the

functlon tabulated below at point
x=25,

O X ||§|33|a A1 f'(2 5) fﬂ(zs) o
.f@a)ﬁmmo

59 |

3375 6055 T3 68 T g3
13 625 29 368 | 73-907 _19_6—5'7’;
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1+1+8=10

s rd rule.

(9)
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~Déﬁne humérical integration. Obtain a

general quadrature . formula for

: ;j'b f(x)dx . Hence deduce Simpson’s

© 1+5+4=10

s o I B e [ F()dxe T

5ﬁmaqaﬁ§aﬁa@ﬁniﬁ%@m|3§ﬁ1$ﬁﬁ?wmaa
q 3 i

%Eﬁxﬁmwai@ﬁﬁiﬁ§e .

: ' 2_dx 3 oy’ .

Evaluate ."o' 214 using .R_ombe‘rgs

method.

| o o
7
Romberg’s e I R Io x2 +4

T T 1




(h) - Solve by Euler’s method the followmg
~ differential equation at x=0-1 correct
to four decimal places

dy _y-x

dx y+x
‘with one initial condition y(0)=1
SRR SEA RS TS T T SR
FREINE x=0-1 R vgd ™I gWeT
YN T TS y(O):

dy _y-x
dx y+x -
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