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SECTION A

Answer all the questions.

J) The midpoint method is of the form
'  h h ^(i) Yi-I =yi+w! t; +-,yi +-f(ti.yi)

(ii) yi^i =yj +hf(ti +h,yi -FhfCtiA'i))
..... h/ h- h '
(iiO vt-i = yi ti + -.yi +-^(^i.yi)

(I)

(iv) yi_i =yi +-f(ti +h,yi +hf(ti,yi))

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

(i) yi^i = yi +^[f(ii.yi)-3f(ti-byi_i)]

(ii) yi^i = yi +;^[f(ti=yi)+3f(ti_i,yi_i)]
(iii) yi+i =yi+^[3fCti,yi)+f(ti_i,yi_i)]

(iv) yi^i = yj +-^[3fCti,yi)-f(ti_i,yi-i)]

(1)

3) \1  3 -kThe limit of the sequence x'^= l,2 + -,^,e sink with respect to the
V  it k-

Ix norm is .
(i) x= (1.2.0.1)^
(iii) x=CU2,3,0)^

(ii) x=(1.2.3.1)»
(i<r) x= (1,2,0,0)^

(1)

4) .  in
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The expression of Tj in the matrix form of the Jacobi iteration method is

(i) Ti=(D-L)-iU.
(iii) Tj = D-KL-U)

(ii) T, =(EHL)-iU
(iv) Tj = D-^L-U)

5) In the followng, which one is the nonlinear second - order boundaiy - value
problem'!^
(i) y" = 100y,0 < x < ly(0) = Lyd) = e"^^
(ii) y" = < x < Zy(l) = 0, y(2) = ln2

■  (iii) y" = 100y,0<x<.hy(0)=hy'(0)=e"^® '

y =-e ">'T<x<Zya) = 0,y'(l)-ln2

The centered difference formula for y'(xj is of the form

(i) y'(Xi) = —[y(xi_i)-y(xi_i)] (ii) y'(xi) = 4j-[y(xi^i)-y(xi_i)]
2h h

Ih

-'

(iii) y'(xi) = -;:^[y(xi_i) + y(xi_i)] (iV) y'(xi) = i[y(xi^i)-y(xi^i)]

(1)

(1)

7)

8)

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

The order of convergence of the Crank- Nicolson method is
(i) O(k-h)
(iii) O(k--h)

(ii) 0(k-hd
(iv) 0(k--hd

(1)

(1)

9) The condition of a = a k h for which the explicit Finite - Difference
method for the wave equation to be stable is
(i) l<>v<2 , (ii) L<2
(iii) >-<l (iv) >. = 2

(1)

10) Polynomials of linear type in x and y are of the fqrm
(i) 4i(x,y) = a + bx^+cy^ (if) 4)(x.,y) = a + bx"-t-cy^^dxy
(iii) (J)(x.y) = a-fbx+cy . (iv) ({^(xa') — s + + cy-i-dxy (1)

SECTION B

Answer all the questions.

1) Use the modified Euler method to approximate the solution of y(2.5) to the
initial value problem y^= l-(t-y)^2 < t < 3. v(2)= lwuthh=0.5. . (5)

a) "

^  Use the Runge- Kutta method of order four v,ith h=0.1 to.obtain approximate
■solution ofy(0.Dtotheinitial valueproblemy^ =y-t--U0<t<Ly(0) = 0.5 (5)

12) (5)
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a) ' .

Determine the 1^ norm of A =
1  1 01 ^
1 - 2 1 .

-1 1 2J

I  [OR] iterations of the Jacobi method for the following linear
b) system using 0 ; 10xi-5x2=6, 5xi-l 0x2-4x3=25, -4x;-8x3.X4=-n.

-X3-5X4=-1 1.

Derive the centered - difference formula for v' '(xj

..7
C"U C"Ua) • —p + —- = 0, 0 < X < 1, 0 < y < 1;
c\' dy'
uCx.O) = 0, u(x,l) = X. 0<x<l:

~ 0, uCLy) = y, y < 1,

[OR]

b)

a)

[OR]
b)

SFXTIONC

Answer all the questions.

Consider the initial value problem y'=y-t^ h-KO < t < 2, y(0) = 0.5. Use .
the exact values given from y(t)= (t-!-l)'-0.5e^ as starting values and h= 0.2

•. to compare the approximate solution of y(0.6) from the implicit Adams. ~
Moulton three-step method.

b)

(5)

13). Showthat the boundary value problemy"^e-*>'-sin y =0, for 1< x < 2, with

y(l)=y(2)=0, has a unique solution. Also convert the boundarv-value (5)
problem into the initial-value problems.

a) .

[OR]
......... ............ ,

I

14) Using Finite - Ehfference method with h= k=0.25.,Awite down the form of
the linear system of equations for the elliptic partial differential equation.

(5)

Using the forward - difference method with m = 5 , T=0.02, N=l.
approximate the solution . to the parabolic partial differential

equation. 0<x<l.0<t: '
^ dx'

u(0,t)=u(l-t)=0, 0<t, u(x.O) =sinjTX, 0<x<l;

Discuss the procedure of numerical solution of wave equation using ilnite
difference method. (5)

Obtain a linear polynomial N(x,y) of each vertex of the triangle T with
verticesyi(Ul),V2C-l,2) and V3(d,0). (^)

(8)

[DR] Ar>nlv ttiP Artam<; fniirth-nrflpr nrpdiftor rnrrector method with h=0.2 andApply the Adams fourth-order predictor corrector method with h=0.2 and

starting values from the exact solution vCt) = - t + —e to
®  ■ 5 2^ 25

obtain the approximate solution of yCO.8) to the initial-value problems
y^=te-'^-2y,0<t< l, yC0) = 0.
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a)
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b)
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Find the first four iterations of the Gauss- Seidel techniques for the
following linear system using x'^^=0: 10x!-X2-2x3=6, -Xi-llX:-X3-3x4=25.
2Xi-X2-10X3-X4=-11., 3X2-X3-SX4=15.

Find the first four iterations of the SOR method with co = 1.25 for the
following linear system using : 4xi~3x2=24. 3xi-4x2-X3 =30.
- X--4X;= -24.

(8)

(8)

8)

a)

Use the Non linear Shooting Algorithm h= 0.5 to approximate
tt , ^

the solution to the boundar\' value problem y = - (y-)--y^lnx.

I<xi2,ya) = 0,y(2)=ln2.
(8)

[OR]

b)
The boundar\' value problem y" = 4(y-x). 0< x < l.y(O) = 0,y(l) = 2has the
solution v(x) = e-(e"^-1 -e--*)-x. use the Linear Finite difference method
with h = 0.25 to approximate the solution, and compare the results to the
actual solution.

(8)

19)

a)

"Use the Poisson finite - difference method with h=k=0.5 to approximate the
solution to the elliptic partial differential equation. .

C~U C~\x , ̂  ^ ^
—r^ + —^ = 4, 0 < X < 1, 0 < y< 2;
c\.~ dy~

uCx.O) u(x,2) = (x-2)-, 0< X < 1:

u(0,y) = y'.,u(Ly) = (y-l)^0< y < 2 .

(8)

[OR]
b) . Using the backward - Difference method with m=4. T= 0.1 and N=i

approximate the solution to the partial differential equation

cm

->

c~u
^—r. = 0. 0 < X < 2. 0 < f:

at cx'

u(0,t) = u(2,t) = 0, 0<t u(x.O) =sin-x\ 0< X < 2:

(8)

20)

a)

Using the explicit Finite - Difference method wdth m=4, N=4 and T= 1.0,

a~ u a"u
approximate the solution to the wave equation —; = 0,0 < x < f 0 < t;

at" ax'

0<f u(x,0) =sin7rx, 0<x<I; .

(x,0) = 0, 0 <x <1. .

u(0,t)=u(l,t)=0,
oi

at

(8)

[OR]

b)
(8)
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Use the Finite - Element method to approximate the solution to the partial
differential equation.
c

dx

2 cu

dv
-yu =-x.(x,y)€D,

u(x,0.5) = 2x, 0< X < 0.5, u(0,y) = 0, 0.5<y<iy. .

y^^cosOi + —cos9? = —(v-x) for(x. v) e S-> .
cx " cy ' 2 ' " ~

LetM=2; Ti have vertices(0.0.5). (0.25.0.75). (0,1); and T-- have vertices
(0.0.5), (0-.5,0.5) and (0.25, 0.75)

-End-

... ..

'  • *
s

. I. • • .t'
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