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Note : Answer any five questions. All computations may
be done upto 2 decimal places. Use of calculators is
not allowed. Symbols have their usual meanings.

1. (a) Find an interval of unit length which
contains the real root of
fix) =x3 - 5x+1=0.
Construct a fixed point iteration x = g(x),
which converges. Verify the condition of
convergence. Take the mid-point of this
interval as a starting approximation and

iterate twice. 5
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(b)

(e)

2. (a)

(b)
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Determine the spacing h in a table of equally

spaced values for the function

fix)=2+x% 1<x<2,
so that the quadratic interpolation in this
table satisfies | error | < 107,

Prove that

1
—(A+V)=pd.
2( )=

Find the spectral radius of the iteration
matrix, when the Jacobi method is applied
to the system of equations :

Xy +2%3=-1
Xy —2%X3 =5
Xy —Xg +Xg=—3
Perform three iterations to verify that
the iteration does not converge to the

exact solution (x,, x,, x3) = (1, 3, ~-1) with
x9 =10, 0,07

Find the Newton’s forward-difference
interpolating polynomial for the following
data :

X 1 2 3 | 4 5 6

flx)| 10 | 19 | 40 | 79 | 142|235

Hence, obtain the value of f(1-5).
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3. (a) Using LU-decomposition, find the inverse of

the matrix
50 107 36
25 54 20
31 66 21

(b) Using fourth order Taylor series method,
find y(0-1) for the initial value problem

g.xlzx2y-1, 7(0)=1, taking h = 0-1. 4

4. (a) Applying Gauss — Seidel iteration method,

solve the system of equations :
20x+y—-2z=17
3x+20y—-z=-18

2x — 3y + 20z =25
Perform two iterations with zero vector as

an initial approximation. 3
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(b)

(0

5. (a) .
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Applying fourth order Runge —Kutta

method, find the value of y(0-2) for the initial

value problem % =x+y, y(0)=1.

Take h = 0-2.

Using divided differences, show that the
data

x |-3[-2|-1| 1 2 3

fix)| 18 | 12 | 8 6 8 | 12

represents a second degree interpolating

polynomial. Hence, obtain the polynomial.

Find the truncation error and the order of
the method

1
f'(xg) = %[—3 fxy)+4 f(x, + h) - f(xg + 2h)]

Using this method and the Richardson’s
extrapolation obtain the best value of f(2)

from the following data :

x | 21 8| 4| 6 | 10

f(x) 9 28 | 65 | 217 | 1001




(b)
6. (a)
(b)
7. (a)
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5

Evaluate dx 5 using Simpson’s rule
1+x
1
with h = 2 and 1. Improve the result using
the Romberg integration. 5

" Derive the Regula-Falsi method to find a

simple root of the equation f{ix) = 0. 5

Estimate the eigenvalues of the matrix

1 -2 3
6 -13 18
4 —-10 14

using the Gerschgorin bounds. Draw a rough
sketch of the region which contains the

eigenvalues. 5

Perform three iterations of the inverse
power method to obtain the smallest

eigenvalue in magnitude of the matrix
1 1

. Take the initial approximation
-3 5

to the eigenvector as [0-9, 1.0]T. 4
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(b) The polynomial equation
9x3 +6x2+6x+4=0

has a root close to — 0-6. Find this root using
two iterations of the Birge — Vieta method.
Hence, obtain the deflated polynomial and

find the remaining roots.
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1. (F) Theh T3 oAl I8 a0 Fia Hifwe S
ppic |

fix)=x3-5x+1=0
% arifash qo @l afase w7 | Faa g
AR x = gx) T Hifg, S AvEia @ |
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(@) ®eF fix)=(2+ %% 1<x<2 % aught aFi
&I ATt ¥ T WET FR h 7@ Hive Sew
for 3o arferem o fguma f@dwm | 36 | <1078
I GG HT 7 |

(m) fog Hifsre

1
—(A+V)=pd.
2( ) =

2. (%) urfie fm
X, +2xg=—1
Xy — 2%3 = 5
X —Xg + X3 =—3
W et oy @m fe 9m W gwEf

s i wWeght B wa w1 d=

AT & (x;, Xg, Xg) = (1, 3, 1) H AR
rfirafia & et stef x@ = [0, 0, 017

(@) Frafafaa siiwsl & fiw ~a sma sadem
SEUS T T :

X 1 2 3 4 5 6

fix)| 10 | 19 | 40 | 79 | 142 | 235

31d: f(1.5) 1 HH 9T <hIfST |
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AR
50 107 36
25 54 20

31 66 21

1 Yok T HIRT | 6

(@) h=0-1éa;{aﬁﬁanaﬁf%wévﬁféﬁ1w
T HTh anfe = quE
d—yzxzy—l, y0)=1 % faU y0-1) ¥

dx
Hifv | | 4

4. (%) TE -Hew gwgfa At @ w1
FrafaRea e Feem &1 5@ T HifT -
20x +y—2z=17
 8x+20y—z=-18
2x — 3y + 20z = 25
= afem & TR g T W A
grgft i | 3

MTE-10 9 P.T.O.



(@) onfe 7= awen %=x+y, y0) =1 % foTT
h = 0-2 o 9gd HI T - Fga Fafy an
Fh  y(0-2) 1 WH F1d HIFAT |

(@) famfa sl =1 s o, fewmge fr i

x |-3|-2|-1] 1 2 3

flx){ 18 | 12 | 8 6 8 | 12

fgdfter o siqave sgue # Fefia =@ €
31d: 9g9G W I |

5. (%) fafy
£0xg) = 213 £0x) + 4 £ + 1) — £0xg + 2h)]
H Hife 3R w7 I 7@ Fifw | 3@ fafy 9k

frade sfedwm =1 v3m =& F=fefaa afwet
I {(2) 1 GaH AW 9T HIfST -

X 2 3 4 6 10

fx) | 9 28 | 65 | 217 1001
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(@) h=2 3R 1 &% fou fmem fm gmo
5

dx
1+x

1
g aiygar # gun i | 5

5 1 TR I | el aHTeReH

6. (%) "I fix) = 0 1 WA G Fd B & g
fe-feufa fafyr sgeae fifSie | 5

(@) mFNiE ufeyl & ey

% AP 3MTehferd HIT | 38 T2 &1 UTH

(wéﬁ)waﬁaﬁﬁmf@aél 5

7. (%) Soam ww@ fafs K 7 gogfat =@

1 1
3113&@[ }a;rqmwﬁagaw
-3 5

AFE U AT | ufRes gl
mgEew [0-9, 1017 @ sy Hifw | 4

MTE-10 11 P.T.O.



(@) wgae THER
9x3 + 632+ 6x+4=0
1 - 0-6 % Tehe Th I B | 51 — fawen fafy
H q gt F I8 g9 F1d HIC | 7
Fuehld SguE Ww hivTg IR WY A I
Hifm | 6

MTE-10 12 3,500



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

