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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

December, 2022

MTE-10 : NUMERICAL ANALYSIS

Time : 2 Hours Maximum Marks : 50

Note : Attempt any five questions. All computations
may be done upto 3 decimal places. Use of
calculators is not allowed. Symbols have

their usual meanings.

1. (a) Using three iterations of the inverse power
method, find the eigen value nearest to 6 of

|1 6
the matrix .

Also find the corresponding eigen vector.
Assume the initial approximation to the

eigen vector as (%) = [1,1]T. 5

P.T.O.



3.

(b)

(a)

(b)
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Using the third order classical Runge-
Kutta method, solve the initial wvalue
problem :

dy y+2x
— =" y(1)=2
dx y+3x’y()

Find y(1.2), taking h=0.2. 5

Use the LU decomposition method to solve
the system of linear equations : 5

3%, +5x9 + 3xg3 = 4

Find the interpolating polynomial that fits
the data :

x f(x)
-2 - 15
-1 -4
1 0
3 20
Also interpolate f(0). 5

(a) The solution of the system of equations :

3x —6y+ 2z = 23
-4x+y—-z=-15
x—3y+ 7z =16




(b)

(a)

(b)

(©

(a)
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is being attempted by the Jacobi iteration
method with a given initial vector. Find
the iteration matrix. Hence determine
whether the method converges or not. 6

Determine a unique polynomial f(x) of

degree at most 3 such that :
f(x)=11f"(x)=-1
f(x)=2f(%)=0

where x; —x, = h. 4

Prove that : 3
82
2
=1+—
H 4

1
To find an approximate value of 24, use

Newton-Raphson method. Starting with
xy = 1, perform two iterations only. 3
Using the Taylor’s series method of second

order, find the approximate value of
y(0.4) for the IVP

Yy =x%-y%:y(0)=1.
Take the step size h = 0.2. 4

Find the number where the method :

3
X, 1 :%{Gxn +3—a—x—”},n =0,1,.....,

X, O

converges. Here o > 0. 4



(b)

(a)

(b)

(a)
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Find the interval of unit length which
contains the smallest positive root of the
equation x3-2x-10=0. Using the
midpoint of this interval as an initial

approximation, perform two iterations of

the Berge-Vieta method. 6

Estimate the eigen values of the following

matrix using Gershgorin bounds : 4
1 4 -1
A=12 5 2
3 4 2

Using Gauss—Jordan method, find the

inverse of the matrix : 6
2 1 3
-1 -1 2
0 2 1

Evaluate the integral

1
-[02x+2dx

using Trapezoidal rule with 5 subintervals.

4
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(b) Let:

n

w(x) =] (x-x).
k=0
Show that the interpolating polynomial of
degree at most n with the nodes

Xy Xp s eenens , X, can be written as : 6

P.T.O.
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1. (%) A @ fafa &1 99 TR w3,

1 6
1 5

R { } H 6 & fThead SN

T A1 HIfSTT WY B, G S WG
f Jd HIGE| 3T 9y 1 IR

gf=ehed A0 =[1,1] & =ifsm 5
(@) g wife fawfafed s0-gea fafy =1

TANT ich, STCHE U :

ﬂ=y+2x y(1)=2

dx y+3x’
1 BA ST h = 0.2 AR y(1.2) AW
EdlsI 5

2. (&) LU Toaem fafu &1 w@m & aw

R e

3%, +5x9 + 3xg3 = 4

Hl §A HISTT| 5
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x f(x)
2 15
1 4
1 0
3 20

H GHENE & Aren et SgIg 9
SISl Wy €, f(0) 1 WA SAehferd
hIfTT 5

gHR T

3x —6y + 2z = 23
—4x +y—-z=-15
x—-3y+7z =16

# fedt fRu gu wrfvyes ofcer & @i

Septel g fafa 9 ga w9 w1 T

frar S 81 gREf e 9@ wifEw)
30 YR, My sifse o fafy sfaaia
Bt ® & T 6
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(@) W[ Sifyshad 3 ol 98 Afgda 9guR
f(x) 3 ifse fomen fau
f(xo)zl’f'(xo):‘l
fx)=2f(x)=0

&, Sl x —x, = h Bl 4

4. () Tog =INGT f& : 3
82
2:1 e
u +4

(1‘9’)2i FH WAEHS AW F@ FH & faw
=A-twe fafy &1 @ wifEw x, =1
Y Y& &, dada 1 g {3
(M) fgdg wife =t SR gon fafa =1 9=
% IVP:
Yy =x%-y%y(0)=1
¥ y(0.4) 1 Hi-ehe HH F@ hHifQl I
TEE A = 0.2 ST 4

5. (F) 9 TN AG HifQ sl fafy .

3
Xn+l = %{Gxn + 3_(X - %},n =0,1,.....,
n

Fifafid 2t 21 ¥ o > 0 2 4

P.T.O.
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ShiT ofEls ol 98 SIalel A ahifsid

fSTH 9HROT  x3 —2x -10=0 Al

=AaH ¥ Hd Bl 39 SIaud o HeAfag
& IR Gfashed WM, ei-faua

ne

fafa =t < TRl dfew) 6
THMRA qRadl &1 9am e FEfarea

(aWa

SME & 3 AHl 1 3Tehald hIFIT 4

1 4 -1
A=|2 5 2
3 4 2

MIG-Siied fafyr o1 gam ieh e :

2 1 3
-1 -1 2
0 21

1 HcshH A hifSU| 6

5 IY-3FqUA AR GHAS 99 § AR

1
-[02x+2dx

1AM T1d HiQ| 4
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(@) T AT w(x) = [] (x - ) 31 e

k=0

for fosgatl xy, %y, ., x, T EM@ AfHHAH

n OTC SAqERl 9gUR i

B () () 3 - fz)

x —xp )w'(xy)

% ®9 § for@r -1 9 =l 6
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