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Paper V : MME 35 (C): Finite Difference Methods
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(Answer ten questions by choosing any two from each section. All questions carries equal marks)
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(Find the characteristics of the relation V .. —~ 2xyu,, + XU, = “;“.\- +—u, )

A - /‘U/)QLax-RichtmyewiConvergence ‘Statbility Truncation error Consistence 2
(Define Consistence, Truncation error, stability, convergence and Lax-Richtmyer theorem.)
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(Find the Truncation error of o J)
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(Show that the Cranck-Nicolson scheme

n ﬂ‘ m+ Z’ 1+ n+ n+ . . v
Ut ”2“( ) =U," —E(U o =20 U ) is unconditionally stable.)
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(Solve the initial boundary value problem
ou_du

o ox’

u(x,0)=sinzx ; 0<x<1

u(O,t) = u(l,t‘) =0

Using Laasonen method given byU:»Z_E(U,';,:ln+U::‘;)+(1+2’1)U;+1 with
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3 36 4 integrate upto two time steps.)
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(Write the difference scheme for u, =u_ using Richardson's method. )
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(Show that the order of truncation error of 6_? = glzl is (k + hz) )
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(Find the solution of the initial boundary value problem o l; = axbzl subject to the
initial conditions |
u(x,0)=sinzx ; 0<x<1
u,(x,O)::O ; 0<x<1
and the boundary conditions #{(0,1)=0 5 u(L¢ ) =0; >0 ysing explicit scheme
given by Uyt =2 (1 )U:, +r (U wn T ) " w1th perform integration for one
time step.)
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(The differential equation o + i 0 is approximated by U, = (14+r)U, - rU,,
Examine the stability of difference scheme))
av

2,5 £ Dirichlet boundary conditions s45 e 0<%,y <1¢u (x.y)=€"cosy ol _10
ey V= ";’ S g tu, ~Su(u, —u,) =—5¢* cos y (cos y+sin y) L}"? S
ik J 1 / Kéf—/
(Find the solution of B.V.P

Uy +1u, —Su(u, —u,) =—5¢* cos y(cos y +sin y),0 <%¥ <1 with Dirichlet boundary
conditions obtained from the exact solution ”(’“ y ) =e" C08Y {Jse the second order
1

method with #= 5
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(Solve the boundary value problem , + -, +u; = -1, 0<r<l, 1<z<lu=0

on the boundary.Using the five point scheme given by
1 1 2
-2 [2 + _S_z) Ul,m +2 (U/+l,m + Ul—],m ) + ;2_ (Ul‘m—l + Ul,m+1 ) = h~f;,1r; where

S=E,k=h=l_)
h 2
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(Determine the lower order difference scheme for Dirichlet problem for Poission equation. )

3 Laf(‘/ dr'/ J Routh-Hurwitz. -13 (V
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(Explain Routh-Hurwitz criteria. )
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(Write the difference scheme for two dimensional parabolic equation by using
Peaceman-Rachford ADI method. )

(Solve the initial-boundary value problem. ,5/ J’ S V‘f d»gﬁ*‘u“‘? J!}.’L J’“ 5 <15
U, =, U,
u (x, y,0)=sinzxsinzy
u,(x,9,0)=0, 0<x,y<1
u(x,y,t)=0; on the boundary t 20

1

1
Using the D'yakonov split form with 0= 3 perform the integration for

one time step. )

/e bl Poission 13/ § Dirichlet 75 -16
(Determine the higher order difference scheme for Dirichelt problem for Poission
equation. )
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