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' SECTION A

Answer aH the questions.

D The midpoint method is of the form
(i) vl_l—\,1+hff +3 i +hf(t1 % )
(i) vi-1=¥j +hf(t +hx +hf(t ¥i )J
(iii) ¥js1 = Vi +hf|t,-i-E \1+hf(t ‘v) W

\ b h

G | .
(1v) ¥iop =yi + o1t + by +hE(t, vi))

-

2) . The difference equatfon of Adams-Bashforth two-step explicit method is

: h
(1) Vi1 = Vi + 5[, vi) = 3F(t -1, ¥i-1)]

e

- h : .
(1) Vie1=V¥i %-E[f (ti, yi)+3f(ti—1,vi-1)] |
& (1)

h .
(i) yijo1 =i+ By + (-1 Yi-g)]

: A h
(V) yiet = vi+5 0300, ) - (G-, yi-0)

3) ' i Qe S L,
The limit of the sequence x®=| 1.2 +§,-’; e Esink 4 with respect to the
. : W
.. norm is ; | (1
1) x=(12,0,1) Gi) x=(123.1%

(it x=(1.2,3,0* (iv) x=(1,2,0,0»

4) (1)
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The expression of T; in the matrix form of the Jacobi iteration method is

@ T =@OLyu - () T, =(D-Ly'U
(if) T, = DUL-1) (iv) T, = D(L-U)

5)  In the following, which one is the nonlinear second — order boundary — value
' problem"

(i) v =100y,0€x S1Lv(0)=Lv(h=e10
(ii) y =—a 2 ,ISXs2_.};(1).:0,}-‘(.-\):1112

(111) y” =100v,0= x £1,v(0) =1, vi(0)= e 10
(iv) y == Y1 £X£2y(1) =0y () =2

9 - The centered difference formula for y'(x,) is of the form

_ 1
1) v'(xj)= h[w(x, 1) = vix;_p)]

E

- y(%i-1))

(h
(iif) Vi(x{) =< - [v(x1 13+ ¥R 1)] (n) v'(x; )_—['v(\{1 1)- x(xi 1)]

7) An example of the elliptic partial differential equation is i
(i) Laplace equation (i) Poisson equation )
(iii) Diffusion equation . (iv) wave equation

8) The order of convergence of the Crank- Nicolson method is
@ O(k=h) (i) Ofk~h?) =
(iii) O(k*+h) (iv) Ok*~k)

9) The conditionof 2 = k h for which the explicit Finite — Difference

method for the wave equation to be stable is
(1) EERET : (i) ~=2 (1)
(1) A £1 (iv) =2

10) . Polvnommls of 11near type in x and y are of the fqrm
(1) ¢(\ vi=a+bx’ +ey? @in L?(:x.,_\),:a+b13+cy3—dxy )
(ifi) ¢(x.v)=a+bx+cy (V) d(x.v)=a+bx+cy+dxy Wipaa
SECTION B
Answer all the questions.
e Use the modified Euler method to approximate the solution of y(2.5) to the
mmal value problem y=1-(t-y)F2=t<3,v(2)=1withh=0.5.. (5)
a)

[[)())R] Use the Runge- Kutta method of order four with h=0.1 to.obtain approximate

- solution ofv(O 1) to the initial value problem vy’ = y-t*~1.0<t < 1L, y(0) = 0.5 (5)

12y 5)
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& ; Bas) 01
Determine the ' normof A= | 1 2
SRR - "’J
LOR] Find the first two iterations of the Jacobi method for the following linear
) system using XY= 0 : 10x;-5%,=6. 5%~ 10x -4%i=25, -4x,-8xX. xy=-11.
“X3;+5x,=-11.
13) . ~ Showthat the boundary value probiem yi+e*r+sin y =0, for 1'< x = 2. with
- y(1)=y(2)=0, has a unique solution. Also convert the boundary-value
) problem into the initial-value problems
a
L())R] Derive the centered — difference formula for v''(x)).
14) Using Finite — Difference method with h= k=025 . write down the form of
the linear system of equations for the elliptic partml differential equation.
a) - C-,+Gu—00<x<10<x<1
C";X; '&'-
u(x.0) = Or'u(xrl) =x, (< x < 1;
u((},y)_= 0, u(l,y)=y, 05y=<1.
LOR] Using the forward - difference method with m = 5 . T=0.02, N=1,
) approximate the solution to the parabolic partial differential
equation_g— c-tl =0. O0<x <0<t
X gxd _
u(0.t=u(1.1)=0, 0<t, u(x0)=sinmx, 0<x<1l;
=t Discuss the procedure of numerlcal solution of wave equation using finite
difference method.
aj=
OR
'l[)) | Obtain a linear polynomial N(x.y) of each vertex of the triangle T thh

vemces\l(l 1). Va(-1.2) and V;(0.0).

SECTION C
“Answer all the questions. ;
16) Consider the initial value problem y'=y—t> +1.0<t<2, y(0)= 0.5 Use
P h e ;
the exact values given from y(t)= (t+1)%-0.5¢" as starting values and h=0.2
a) to compare the approximate solution of y(0.6) from the implicit Adams -
Moulton three-step method.
'-L())R] Api)ly the Adams fourth-order predictor corrector method with h=02 and
: . 1 1 |
starting values from the exact solution v(t)=—t s ;ek +—;—§ e "' to
s ¥ o 2

obtain the approximate solution of v(0.8) to the initial-value problems

y'=tel2y,0<t<1, y(0)=0.
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7 S Find the first four iterations of the Gauss- Seidel techniques for the
following linear sxstemus:nc\33—0 10x, \"'_\1:6 X1 -X=3xy=25, 8)
2%;-X '—10>. -Xy=-11, 3%,-X:-8%,=1

a)

-L?R-] Find the first four iterations of the SOR method with ®=1.25 for the
following linear system using x¥=1: 4%;+3%;=24, 3x;-4x-xa =30, (8)
-X,—4x%:=-24.

18 2 . : :

: Use the Non linear  Shooting Algorithm h= 0.5 to approximate
the solution to the boundary value problem \." == fPRy+ing, (8)

a) 1=xs2y()= O&(“) In2.

[OR] The boundary value problem v'* = 4(v-x). 0< x £ L ¥(0) = 0, y(1) = 2 has the

b) solution y(x) = e?(e*-1)"}(e** —e-**)=x. use the Linear Finite difference method
with h = 0.25 to approximate the solution. and compare the results to the (8)
actual solution.
19) ‘Use the Poisson finite - difference method with h=k=0.5 to apl:;foximate the
solution to the elliptic partial differential equanon
a) C. u & u o
“ox By : (8)
wx.0)=x%x" ux.2)= (x-2)—"‘: 0sx£1;
uw(0.y) = y'i.‘-u(l:y) = (y-1 ¥.05 Ys 2
[OR] , :
b) . Using the backward - Difference method with m=4, T= 0.1 and N=2.
approximate the solution to the partial differential equation
¥ i *
A l_00<x<20<¢t | 8)
ot O s !
w0 =u2HH=0, 0<t. u(x.0) =sin§x'__ 0<x <2 ' ’
20) Using the explicit Finite — thference method with m—4 N=4 and T= 1.0,
approximate the solution to the wave equatlon i_:i— &' =0,0<x<10<t;
ki ot ax?
-u(0.)=u(1.1)=0, 0<t. u(x.0)=sinmx., 0<x<1; (8? :
2 x.0=00xx <l
c)t -
IOR] - (8)
=)
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