Ordinary Differential Equations, Euler's Method [1-6]
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Euler’s Method to solve the following ordinary differential equation

ay
— = =12y + 77"
dx Ak

=0 from x=0to %=L with the iniia condition y=3 at x={
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The first point of the solution is (0,3), which Is the point where the initial condition is given. For the
first point 1=1. The values of x and y are ;=0 and y,=3.

b :Xi+h:Xi+0.5
Jog =il =g Ly 4703

First step : (1=1)
X9 :X1+05:0+05:05
¥, =+ (<12 + 7705 =3+ (<1253 4+ 7e )05 =47

>> X1=0;Y1=3;h=0.5
h=
0.5000
>> Y2=Y1+(-1.2*Y1+7*(exp(-0.3*X1)))*h
Y2 =
4.7000



Second step : (i=2)
13=2+05=05405=10
Y3 =y + (=129 + 7e7032)05 = 47 + (<12 # 47 + 7e7"3%)0.5 = 4,893

>> X1=0.5;Y1=4.7:h=0.5

h=
0.5000
>> Y2=Y14+(-1.2Y147*exp(-0.3X1))h
Y2=
4.8925
[ 1 2 3
Xi 0.0 0.5 1.0

Yi 3.0 4.70 4.893




Step=h=0.05

>> X1=0.05:Y1=3.17:h=0.05
h —
0.0500
>> Y2=Y 1+(-1.2*Y 1+7*(exp(-0.3*X1)))*h
Y2 =
3.3246




- N\
=>> X1=0.1:Y1=3.3246:h=0.05
h =

0.0500
>> Y2=Y1+(-1.2*Y 1+7*(exp(-0.3*X1)))*h
N = B
| 34648 N\
S— > X =0.15:Y 1=3.4648:h=0.05

h =

0.0500
>> Y2=Y [+(-1.2*Y 1+ 7*(exp(-0.3*X1)))*h
Y2 =

3.5915
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== X1=0.3:Y 1=3.8080:h=0.05
h —

0.0500
== Y2=Y1+(-1.2*Y 1+7*(exp(-0.3*X1)))*h
Y2 =
3.8994

>> X1=0.35:Y1=3.8994:h=0.05
h=
0.0500

>> Y2=Y 1+(-1.2*Y 1+7*(exp(-0.3*X1)))*h
Y2 =
3.9805
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