ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY

UNITV
BOUNDARY VALUE PROBLEMS IN ORDINARY AND
PARTIAL DIFFERENTIAL EQUATIONS

PROBLEMS BASED ON CRANK-NICHOLSON FORMULA

%u _
axz

1. Use Crank Nicholson formula Solve 163—1: 0<x<landt>
0 given u(x,0) =0,u(0,t) = 0,u(1,t) = 100t Compute u(x, t) for one time step
taking Ax ==
aking Ax =7
Solution:
By Using method ,k = ah? = 16 (1—16-) =1
1
Here a=16,«- h = "

We have

1 .
ul"j+1 = Z (U,i+1’j+1 + Ui_1,j+1 + u,:_l_l’j + u,:_ljj) ........................ (|)

— x Direction

j i 0 0.25 0.5 0.75 1
0 0 0 0 0 0
lt 1 0 uq U, u; 100
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1

u2=%(0+0+u1+u3)
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2. Use Crank Nicholson formula ,Solve % = % ,0<x<5andt >0 givenu(x,0) =

Solution :
By Using method ,
ﬁ
J | 5
0 20 20
lt 1 100
We have
1
Uijr1 =7 (Uig1,je1 T Uimgjer + Uigrj + Ui j)
4 Ui j+1 = (ul-+1,j+1 + Ui—1,j+1 + Ujtq,j + ul_ld)(l)
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4“2 = (u3 + 20 +uq + 20)

u, — 4‘“2 +uz = S 1. S (2)

‘ OBSERVE gprimize QUTSPRERY
From(1) * '

‘ 4u; = 20 +20.2 '

u; = 10.05

From (4)

4u, = 220 + 30.75

u, = 62.69

Thus The required values are 10.05,20.2,30.75,62.69
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a2 .
3. Use Crank Nicholson formula,Solve — = Z—lt‘ ,givenu(x,0) = 0,u(0,t) =

dx2
ou(l,t)=t
Solution :
i 2 1V 51
By Using method ,k = ah® =1 (Z) 4
1
Herea=1, - H = -
4
We have
1 .
ui,j+1 = Z (ui+1,j+1 + ui—l,j+1 - ui+1,j + ui—l,j) .................. (I)
x— direction
0 0.25 0.5 0.75 1
l direct 1 0 Uy . ” T
3 0 3
16 T
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u; = 0.0168
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. (2)

Uy = —

u, = 0.005899

L bl
| 3 .
OBSERvE oprimize QUTSPRER”
Substitute u,, r

il (24 56)

1
2 = 554 = 0.0045

1
u, = ——=0.0011

~ 896

us = 0.0.01913

ug = 0.0.05277
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