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Answer the QiiestiQns froin ene Option.
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(Numerical Analysis)
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Time : Three hours
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full nuirks for the questions.
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OPtlON-A

(Real Analysis}

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

1. Answer tibe following cjuestioris.: 1x16=10

(a) ' If a 0 and b in M are such that

a, b=l, then b = _^ j..

(Fill in the blank)

a 9t 0 >1145 b M ̂  ^^5 a, b = 1

b = I '

(b) . Stgte triangle inequaiily.

.  wm\ ̂is;§5t«i4 ̂  i

(C) If S = nem|.. Find supS.

S = |l-^:neNj CTO S 4
^«>%l ̂414;?

Vinben. is a .set called bounded ?

^ 44i (41^ ?
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(e) The sequence ((-!)"] is a Caiichy
sequence. (Tme or

({-!)") ̂ 5ig<Fsi#r ^1 m
(f) Write down the range of the sequence

(0, 2, 0, 2, 0, 2, ....)

(0, 2, 0, 2, 0, 2, ....) ^ I

(g) State the completeness property of E.

(h) Define monotone increasing sequence.

i?rf I

(i) l{ the series converges, find

(j) Wheii is a series said to be conditionally
convergent ?

(;^#?rt ̂  C3£t^
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Answer the fQllownig : (any five). 2x5=10

(a) Define closed set and give one example.

m  ̂ %T I

(b) Show that lim
n-Mvn?+l.

= 0

(R lim(
n->oo\^n? +1 y

= 0

(e) Let ct, b, c be any elements of M. Then
show that

(i) If a > b and c > 0, tiien ca> ci).

0i) If a>h and c<0, then caccb.

^^£3^ b, cmn

(TftQ^ (R

(i) a>b c>0, Co^ ca>cb\

(M) ^ a>b c <0, ca <cb \

S = : n € n| , show that sup S = 1
mid m/ S > 0.
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S =.|i: n e I?| ̂ iei^5<S?| C?f sup S = 1 ̂50^
infS^O,

(e) Show that the sequence + is

not a Catichy sequence.

(f) Show that V — diverges.
^1" -

1
CT.2--

3. Answer any four : 5x4

MRPN %II 8

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

(i) there exists a mtional number r
subh that x<r<y

(U) there exists; an irradonai niimbjer
z such ̂ at x<z<y •

3+2'=5
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X "sm y ̂  ^ JC < y ,
SWef ̂  (TT

(i) . (il'St' -SlI^SRI r TltC^

x<r<y^1

(ii)

x<z<y ̂  I

(b) Defifie Cauchy sequence. Show that the

sequence |l + (-l)"| is not a Cauchy
sequence.

^ ^51^555)^ Tf^w %it I (?r^^ CT (i+(-1)"),

(c) Test the convergence and absolute
convergence of

p (-1)
n+1

n=i + 1
4+1=5

vfca
^ -2

iAM+I

nti- n2+l
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(d) Pfpve tiiat a seqiience in M. can have at
most one limit.

^ 1

(e) Show ̂ at (?f)

(it |M-Mls|*-.«I

(ii) |x-i/l<|*|t|j4.

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

.  Y f 1. when X is irrational
^ when X is rational

show that / is. discontinuous at every
point.

<\i&4 '

~ |-1, (7l1^ X

C?f /ApoiHCBl ^<P(.oil

^5r1Wi
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4. Answer the following questions : 10><4=40

^ %lt "8

(a) (i) Show that V2 is. not a rational

number. .

(ii) Write down all the algebraic
. properties of M.

5+5=10

.  i .

Or/^9m

(i) Defme supremum of a nonempty
subset S of M.

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

.ff>d, 3 an s^e S such that

2+3=5

0) If then prove that

' (l+jc)">l + nx: VneN 3'

0u} .Determine the set

A = |,jc6M|x2'+x>2| ' . 2
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(i) m ̂  ̂  s ̂ ̂
. ̂  12(51^ ̂  c^ E ̂

w^ s ̂ ̂  ̂ M c5t s^
5#^ ̂  %ii. ̂  ̂ ̂

sp-O 5 s^eS

u-£ <s^

(n) "W x> -l m C^ 2W®r W C^

(l + x)" > 1 + nx V n € PJ

(iii) A = {XeE1 x2 +x>2}
^1

(b) state and prove Squeege titieorem. Show

that the sequence (jc„ ), where

1  . . 1 1

^ (n-fl)^ (n + 2)^- (2"^)^
converges to zero. 5+5-10'

1%^ ̂  2l5it«t ̂  I (Trt®^

(x„) ̂•14»M05| W

•  1 1 1
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or/

Define monotone sequence. Prove that

a monotone, sequence of real numbers

is convergent if and only if it is

bounded.

1^1 £l^«f ̂  (71,

^  ̂ ^

(c) Test tiie convergence of sequences {x^)

and (y^) as defined below and find the

limit if exists for each. 5+5=10

%IT (x„)

(l/n) ̂  »flNt ̂  ̂ ̂

^ ^«f?r w I

3n + 2

Jii) 2/n =4n+.l-y[n
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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. §+2=10

^  ̂£f@t

^ I c^ilt (?f ^5)^^

(d) Test the convergence of fee following

series : 5+5=10

00 1

n=l '*■ '

00

® „?o(" + l)(n + 2)
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Or /

Let X = (^„) and y = (|/„) be real
sequences and suppose that for some

K € H, 0 < ^ ifn for71 > K then prove

(a) the convergence of implies the

convergence of

(b) the divergence of 2bc„ implies the

divergence Of.
t

m X =(x^) ̂  F = (l/„)

0<x^ <Wn^Kcm

sfsrfef m

(a) ^ ^ I

(b) ^' Si/„ ^ I
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OPTION-B

(Numerical Analysis)

Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10

Rill ^5^ i

(a) In Gauss Elimination ̂ method for

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

Gauss Elimination AX - B

<P0^1(.\s A

(i) Upper triangular matrix

(ii) Lower triangular matrix

(Hi) Diagonal matrix'

(iv) None of the above

(Choose the correct option)

(m ^
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(b) What is the (difference between direct
methods and iterative methods for

solving a system of Linear equations ?

(c) Define operator A and E.

A  E %It I

(d) Find = ?

r% dx
(e) The value of J TTT2
' ' "'o 1 +

dx
J  r—^ ̂ ̂•■o l + x^

(i) 0

(ii) 1

(Hi) 2

None of the above

(Choose the correct option)
(m &3<tcur wff^.
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(f) Write down Newton's forward
interpolation formiila.

I

(g) State the formula for Simpson's #th

-  e

(h) What do you mean by Numerical
Differentiation ?

"smm #r:5i 1% ,

(i) Where is Euler's method used ?

Euler's method ^ W?

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

1%?

2. Answer the following questions : 2x5=10

^551^ Rnt ^ s

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

Sfsffcf ̂ 3^ E-I+A I 1
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Show that the third divided diffetence

of the fimetion f = — with
X

1

"oM-

tM a, b, c, d ?

1

Expresa f {x) = 2x^ - 3x^ + 3x -10 into

factorial notadoh.

'(x) = 2x^ - 3x^ + 3x - IC

21^ I

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

s?tsit€?^ ^[3[te

/e/ What is extrapolation ? Name an
exh-apolatidn method.

Extrapoiation extrapolation
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3. Atjswer mtu four qiiestioins from the

following : 5x4=20

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

Gauss etoiinatiDn

^ S

2k-y-¥Zz = 9

'X + y+z = 6

jc-jz + z ■= 2.

(b) Prove that (SWq ^ (^f)

. E e*
e* = e*

A2,

where 'h' is the interval of differencing,

(c) Find the polynomial f {x} by using
Lagrange's formula and hence find

/(3) for :
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f {x) ̂  m ^ f(3) ̂  m

X 0 1 2 5

m 2 3 12 147

(d) Estimate the missing figure of the

followmg, table :

^5ffro.%f ^ s

X 1 2 3 .4 s

fi4 2 5 7 ;  • 32

(e} Find y-{x) from the following table

given below and hence find 2/'(0),

*  ' •

^ y'(0) "silsf 1^^ ̂ 1

X 0 ■1: 2 3 4

y 4 8 15 7 6
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ff) Use Trapezoidal Rule to find the value

■  f6 dx
of J. -—- by taking six ordinates.

JL H" At

^ "mm tor ^

>6 dx
L 7 Wl■"f? 1 + x

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

^55^ 5/^ snsH ^ W s

(a) Solve the system of equation correct to
3 decimal places using Jacobi's
iteration method :

Cig?^ ^

c^rfs^ 3

o

X + 17y[ - 2z =. 48
30x-2i/ + 3z = 75
2x + 2i/ + 182 = 30
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Derive Newton-Gregory forward

difference interpolation formula. Use it

to obtain an interpolating potynpmial

for given data.

Interpolate at x = 0-25

x= 0*25' ̂  "5TR

X 0-1 0-2 0-3 0-4 0-5

/(^) 1-40 1-56: 1-76 2-00 2-23

(0/ (i) Prove that the divided differences

are symmetrical in. ' their

arguments. 5

2f5|t®t ̂  C?[ :Rv»jRrvs X ̂

(arguments) I
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Construct a divided diffefence

table for the follovdng data : 5

^51^ 05^ ̂  W S

X 1- , 2 4 7 12

/(^) 22 30 82 106 216

(d) (i) Determine the function whose

difference is

+ 2x^ +5x-tl2 ^

(£|'6T^oi«i 2t^

jc^ + 2x^ + 5x +12

(ii) Given that (f?[t

sin 45° = 0 •7071, sin 50° = 0 •7660

sin55° = 0-8192, sin60° = 0'8660

Find the value of sin 52°. 5

Osds sin 52° ̂  "SH^ I
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(e) How can you find formulas for higher

derivaliives in numerical methods •?

Name a technique for improving the

accuracy of a low order approximation

formula.

Find die first three derivatives of the

function tabulated below at point

x=2'5. 1+1+8=10

^  ̂

^0^. vslPl<^N ''M /'(2-5), /''(2-5)

/"'(2-5).^

1-^ ■ 1-5 i 1-9 j 2-5 3-2 4-3 5-9

1 fM 3-375 ' 6-059 ! 13-625
i  , 1 , ■

29; 368 73-907 196-579
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Define numeric^ integration. Obtain a

general qujadrature formula for

j^f[x) dx . Hence deduce Simpson's

•|-rd rule. 1+5+4=10

b

'srtiTr /(^) dx ̂

l

r2 dx
(g) Evaluate ^2^4 using Romberg's

method.

/-N v-N r2 dx _
Romberg's w ^

"siPr <m1 I
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(h) Solve by Euler's method the following
differential equation at x=0-l correct
to four decimal places.

dy _y-x
dx y + x

with one initial condition y[0) — 1.

V001VS

7i%5^«rC5t .JC=0-l

(dy_y-x

dx y + x
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