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Finite Differences Method for

Solution of Differential Equation
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Ex(1): Solve the following differential equation:

d2
xd7¥+y=0

Subject to conditions y(1)=1, y(2)=2
Solution:
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Wg :F(ym -2y, + yi—l)
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X; (16(Yi+1 -2y, + yi—l))+ Yi = 0
16% y,,, +(1-32%) Y, +16% y,, =0

ole ot Tl a5 o3l Aol i 1 e (=1, 2,3 ) o el ey

Fori=1

16Xy, +(1-32%) Y, +16 % y, =0

o

,and Yy, =1

AP

x, =1
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16=y, +|1-32=|y,+16—*1=0
4y2 ( 4j Yi 4

20y, -39y, +20=0
39y,—-20y,+0y, =20 . )
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Fori=2

16X, y,+(1-32X,)y, +16X%,y, =0

X =1

I N}
o

6 6 6
162 A +(1—322j A +1GZ y,=0

24y, 47y, +24y, =0 . )

Fori=3

16%,y, +(1-32%,) Yy, +16 X, y, =0

X =1

Nlw
NN

7 7 7
162 Y, +(1—322) A +1GZ y,=0
Oy, +28y,-55y,=-5% ... (3

y, =1.35126
y, =1.63495
y, =1.85053
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Ex (2): Given the boundary- value problem

2
%ﬂ(y—X) 0<x<1 y(0)=0,and y(1)=2

Use the finite difference method to approximate the solution with h=1/4.

Solution:
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W = F(ym -2y, + yi—l)
(1=4) Jes sl I3k 3o o)

ool Ailadll 3 (=523 h=1/4 4nd o Cua

16( Y, =2y, +Yiq) =4(Y, — %)
(Yi+1 -2y, + yi—l) = 0'25(yi - Xi)
(Via—2y, —0.25y, +y,,) =—0.25x,
(Vi =225y, +Y,,) =-0.25x,

rSle Jas el g odle) Aabadll A& J gl e (i=1,2,3) @ G gl anyg
Fori=1

(y,—2.25y, +y,) =—0.25x,

5
=— ,and =0
4 Yo
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X, =1

(y,—2.25y,+0) = —0.25%
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2.25y,+y,+0y,=0.0625 ... @

Fori=2

(y;—2.25y, +y,)=-0.25x,

I N}
I o))

X =1
(y;—2.25y,+Y,)= —0.25%

y,—2.25y,+y,=-0125 .. )

Fori=3

(y,—2.25y,+Y,)=-0.25x,

X =1

Nlw
NN IEN

(Y, —2.25y,+Y,)= —0.252

y, —2.25y, +y, =—0.1875

(e deand adall S 45y Hha aladiidy

y, =0.3951
y, = 0.8265
y, =1.3396
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