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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): Eind the solution of differential equation by using Euler's Method
atx=0.25 7 2 1 jfit'sknownthatx =0,y =4, h=0.05.
—=x +4x—-y, 0 0
dx 2
Solve: | x|y (Num) | y; (Ana.)
Yir1i=Yi+thy; 0] 0 4 4
1 1]0.05 3.9 3.91
Yis1 = ¥i +0.05 (x;® + 4x; — %0, 2010 381 3.82
=0, y, =4 3/0.15 3.73 3.76
) 410.20 3.67 3.70
y, = 4 +0.05 ((0)? +4(0) - 5(4)) =39 ||5/025| 3.62 3.65

x1 = 0.05, V1= 3.9

, = 3.9 + 0.05 ((0.05)? + 4(0.05) — 1(3.9)) = 3.81

y 2

x2 = 0.10, y2 =381

1
.= 3.81 4+ 0.05 ((0.1)%2 + 4(0.1) — _(3.81)) =3.73....... continous

Y 2
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H.W: use Euler's Method, solve the following differential equation atx = 2
y=2+vxy, usex,=1y,=1, h=0.2.

H.W: Solve the following differential equation by using Euler's Method,
at x=2, y=x+4+sinx+y, usex,=0, y,=0.5 h=0.5.

3.2 Taylor Series Method

Tl o) )0 e (AL L Ul s 0y ool i ST 0 0
NS

y(xi’ yl) h_l_:\y(xllyl) h,z +:\y(xi;yi) h3

y(xi, Vi)
1 2l 31 + !

YVit1 =Y + "

if i = 0then;

y(xOI yO) E\)’(Xo; yO) })’(xo; yo) yn(xm yO)
V=Y, + 1 h + o h2+Th3 ......... +Thn

sty gA}MLY\dA‘;MAM\QALBé 39 4 Aini G g (o) Lol -AiaNa

Example (2): Find the solution of differential equation by using Taylor Method
atx=10.1, y =x+y,ifit'sknownthatx, =0, y, =1, h = 0.05.

Solve:

YO y) | Y(x, v Wxi, y)
s =yt i' D g4 N élyl) - ;' D s

i=0: (xmyo) - (0:1)

\x; 3 ) ?\)(x’y)
" =y0+y( ;'yo)h_l_y(xoz'YO) h2 _l_%h}
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Y(x0y) =x+y=0+1=1
Wxo, Vo) =1+y=1+1=2
j/(xo,yo)=0+5‘/=2

1 2 2

-y, =1+=0.05+-=0.05% + = 0.05°
1 21 3l
y, =1.0525

i=1: (x1,y) - (0.051.0525)
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Y, =V, + y,(xv yl) h+ y"(Xl, yl) h? + ym(xp yl) h?
1! 21 3!
y1 = 1.0525
y(x1,y1) = x+y =0.05+ 1.0525 = 1.1025
I X yi
Wap,y) =147 =1+ 1.1025 = 2.1025 0] 0 1
1| 0.05] 1.0525
Wx1,y1) =0+y =2.1025 2 10101 1.1103

Y, =1.1025+ 2'11?25 0.05+ 2'120|25 0.05° +%o.053

y2 = 1.1103
(x2,v2) — (0.1,1.1103)
Problems:

1. Use Taylor Method to solve the following differential equationatx = 4.1

dy 1

dx x2+y

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

2. Use Taylor Method to solve the following differential equation at x = 0.2
dy

=x2y—1, usex =0,y =1, h=0.1.
a 0 0

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

d
—y=—2x—y, usex, =0,y,=-1, h=0.2.
x
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