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3. Numerical Solution of Ordinary Differential Equation
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3.1 Euler's Method
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Example (1): Fmd the solution of differential equation by using Euler's Method

atx = 0.25, > 2 1 ifit's known thatx =0,y =4, h=0.05.
—=x +4x- —y, o o
dx
Solve: i x; |yi (Num)| y;(Ana.)
Vi1 =Yithy; 0/ 0 4 4
1 1]0.05 39 391
Yir1 = ¥i +0.05 (x:® + 4x; — 0 21010 381 3.82
31015 3.73 3.76
X0 =0, yo=4
. 410.20 3.67 3.70
y, = 41005 ((0)> +4(0) = _(4) =39 || 5] 025 3.62 3.65
2
X1 = 0.05, Y1 = 3.9
1
y, = 394005 ((0.05)” +4(0.05) — _(3.9)) = 381
2
x; = 0.10, y, = 3.81
1
= 3.81 + 0.05 ((0.1)2 +4(0.1) — _(3.81)) =3.73 ...... continous
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H.W: use Euler's Method, solve the following differential equation at x = 2

y =2+\fxy, usex, =1,y,=1, h=0.2.

H.W: Solve the following differential equation by wusing Euler's Method,
at x =2, y=x+sinx+y, usex, =0, y,=0.5 h=0.5.

3.2 Taylor Series Method
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Example (2): Find the solution of differential equation by using Taylor Method

atx =0.1, y = x+ y, ifit's known that x, = 0, y, =1, h = 0.05.

Solve:

gy v 3 _ar. 3 X, Vi
y(xi, yi) h_l_y(xuyl) he + Mxi, yi) 3
1! 2! 3!

Yis1 =Yi +
i=0: (x,,¥,) — (0,1)

‘xo, 0 3 ‘\xc‘u O)
y( y)h+y(x0,y0)h2+y( yo) |

_ 3
Y1=Yot T 21 31
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Yo =1
Y(XaYo) =x+y=0+1=1

o, Vo) =1+p=14+1=2

éz(xo,yo)=0+j?=2

oy =14+ L0.05+20.05 +20.05
1! 2! 3!
¥ =1.0525

i=1 (x1,y1) - (0.051.0525)
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"(x,, "(x,, "(x,,
. =y1+y(11! ), Y (leyl)h2+y (31! %) s
y1 = 1.0525
y(x1,y1) = x +y = 0.05 + 1.0525 = 1.1025
1 X Vi
Wy, v1) =14y =14+ 11025 = 2.1025 01 0 1
0.05 | 1.0525
W1, y1) =0+y =2.1025 2 1010 1.1103
Y, = 11025+ 2192 5, 21029 52, 221025 3
1! 21 31
y; = 1.1103

(x2,y2) — (0.1,1.1103)
Problems:

1. Use Taylor Method to solve the following differential equation at x = 4.1

dy 1
dx x%*+y

, usex, =4,y,=4, h=0.1.

2. Use Taylor Method to solve the following differential equation at x = 0. 2

d
y:xzy—l, usex =0,y =1, h=0.1

dx (1] ]

3. Use Taylor Method to solve the following differential equation at x = 0.4

dy
— =-2x—y, usex,=0,y,=—1, h=0.2.
dx
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