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(Weightage 70%

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

1. (a) The iteration method 5

\ 3
1 3N «x
Xpi1=—| 6%, + ——L—|,n=0,1, ......
n+1 8[ n xn N ]
where N is a positive constant, converges
to some quantity. Determine this quantity.
Also find the rate of convergence of this
method.

(b) Set up the Gauss-Seidel iteration scheme in 5
matrix form for solving the system of

equations

4 0 2||x 4
05 2(ly|=|—-3
5 4 10| |z 2

Does this scheme converge ? If yes, find its
rate of convergence.
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2. (a) Find the truncation error and the order of 5
the method.

f(x0) ——[ 3f(x0) + 4 f (xg+h)~f(xo+2h)]

Using this method and the Richardson’s
extrapolation, obtain the best value of f'(2)
from the following data :

x | 2| 3| 4 6 | 10
fx) | 9 | 28 | 65 | 217 {1001

(b) Evaluate _[ x2 4 y4+1 using trapezoidal rule 5
1

with 2 and 3 nodal points. Obtain the
improved value using Romberg integration.

3. (a) Using the classical fourth order 6
Runge-Kutta method, find the approximate
value of y(0.4) for the initial value problem
y'=x2+xy—2, y(0)=0
with the step size h=0.2.

(b) Using Stirling’s formula, find the value of 4
f (1.35) from the following table of values :

x 11 | 1.2 | 1.3 | 14 | 1.5
fix) |—0.87|—0.68{—0.43|-0.12| 0.25
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4. (a) Find the approximate value of y(1, 1), y (1,2) 5
and y(1, 3) as solutions of the differential
equation.

dy 2
D =x+y?, y1)=02
I Y y(1)

using Euler’s method with step size h=0.1

(b) Using the Gauss-elimination method with 5
* partial pivoting, find the solution of the
system of equations

2x+3y+4z=-5

x+4y—2z=9
4x—-y+2z=1.
5. (a) Show that 3+2
. A(&-) _ &AMk Ag,
A 8t Sun
AV
0 A+V=2 -2
(ii) v 2

where A and V are the forward and the
backward difference operators, respectively.

(b) The error equation of an iterative method 5
to determine a simple root of the equation
f(x)=01is givenby 3, ,,=C3 3 _,,
where C is a constant. Find the order of the
method.
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6 (a)
(b)
7. (a)

(b)
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Using the third order Taylor series method
find approximate value of y(2. 2) as a
solution of x%yl=x2+y2, y(2)=1, h=0.2.

Estimate the eigen values of the matrix

1 -2 3
6 —-13 18
4 -10 14

using the Gershgorin bounds. Draw a rough
sketch of the region where the eigen values
lie.

Find an internal of unit length which
contains the negative real root of
f(x)=8x3—x+3=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 once.

If f (x)=3x*~2x3+5x -4, then compute
divided differences

f[-2,1,0,3,4]and f[-2, -1,0,1, 2, 3]

5
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1. (a) TAugha fafy 5
3
Xp+1 _1 6xn+ﬂ——xn— n=0,1, ...
8 x;, N

W&l N Teh O STeR &, T IfAm ) iR stfvafa
A ¥ o7 afo 9@ st 39 fafa w
arfirERor € oft I S

(b) wHIE Frewm 5
05 2

x 4
y|=|—3
5 4 10|}z 2

F T FE F AU g €9 § TRE-HEd
Tgfa demn wenfia Sifel o 98 @S
A 82 afg & @ 39 &t st R @
HITT

MTE-10 5 P.T.O.

4 0 2




2. (a) Tafy

F (o) =5 =3f (x0) + 4f (xo+h)=f (x0+21)]

1 e Ffe ik wife 9@ wifsw| 39 fafy ok
fradam afedym =1 v = Frfafaa stiee!
& feTu £ (2) 1 WalaH | 1 S

x 2 3 4 6 10
f(x) 9 28 65 | 217 | 1001

(b) 2 3R 3 9uE fog aF wwaet faw g1

j- xdx

1x2+x+1 ] HF TG HIFST | T GHHAT

B 9o § guR ARl

3. (a) UMW deE h=0.2 dw Ferufafea =gd wife
wm-gg fafu & snfs am wen
y'=x2+xy—2,y(0)=0
& TAT 4(0.4) T Whhe M I HIfST

(b) wfdn g7 ¥ freafafaa afeaw 9@ | £(1.35)
1AM T HIfoT |

X 1.1 112113 |14 ] 15
flx) |—0.87|-0.68{—0.43|-0.12} 0.25
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4. (a)
(b)
5. (a)
(b)
MTE-10

WA @9 h=0.1% fau st fafawmryam 5
T IFHS GHIHIO %=x+y2, y(1)=02

FERAFEIH YL, 1),y (1,2 M y1,3)F

'H&mmaﬁﬁml

aTiferw wieea g TRE-faaiys fafu @ 5
gt

2x+3y+4z= -5

x+4y—z=9

4x—-y+2z=1.

1 5 T HT )

ﬁ@g‘q & 3+2

i A(ik_) - 8. 8f—fi A8,
® &k 8k Skn1

AV
ii A+V=———
(ii) v A

& A 3RV FHw: SR iR uvEidR el
TR T

FHHR f(x)=0F WA A R T HFA & D
fore gt fafa & 3fe et = 79 &

¥frmsies@es, ,,=C3, 3, C
T =R ?1 fafy =1 Fife T wifem)
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6. (a)

(b)

(b)
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qara wife TR goft fafa @ x2yl =x2+42,
¥(2)=1,h=02% T % TIH y(2, 2) 1 AlThe
HA F1d IS |

TRINRA aReEl &1 T ik TR
1 -2 3
6 —13 18
4 -10 14

& SFANTAN AThied HITTCI ST S TH
oo ¥ 39 woW 1 Tya o sFRT)

f () =8x3—x+3 =0 T RIH% TTH &
st @1 e foig TREM x=g(x) fafan
<t sifvEia At ¥ sfre shey #@ S
HIT | 39 ST F Hea-foig 1 onfe i
AR, T TR

AR f (x) =324 — 243 +5x — 4, 79 fawifsa X

fl-21,0,3 4] 3R f[-2, -1,0,1, 2, 3]
I S
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