
2.4 2.5 EULER'S METHOD

It's an algorithm that produces approximations to the solution of

y ' = fit ,y) , ytto) -- Yo .

INPUT : a function fct ,y ) (slope field) OUTPUT : a sequence Yo , ya ,Ya , Ys . . . . ( Yk = y(Kh) )

a point Cto,yo ) ( initial condition) PROCEDURE : tktn truth

a positive number h ( step size ) yk.ie ykth - f-ftp.yk)

EXAMPLE : consider the IVP y
' =y2tt2 , yco) =L.

Find an approximation to ylo.2) using Euler 's method with step size 0.1 .

Let y , and ya be approximations to yco.tl and y 10.21 , respectively . Let f-It ,y ) :=y2tt?

Ya = It 0.1 f- (0,1) = 1 to. I (02+12)=1.1

ya = yet 0.1 f- (0.1 , Ye ) = 1. It 0.1/0.121-1.12 ) = 1. It 0.122=1.222



EXAMPLE : Consider Y' =2y , y lol = 1 . Compute approximations to YCL ) using step sizes 0.25 and 0.1 ,

and compare the results with the true value of y (I ) .

Step size 0.25

Y(0.2512 Ya = It0.25×(2×1)=1.5

yco . 5) 242=1.5 to.25×(2×1.5)=2.25

Step size 0.1

Y (0.1124=11-0 . 1×(2×1)=1.2

Glo . 21=42--1.2 to. 1×(2×1.2)=1.44

Ylo .3) ay3=1.44 to. 1×(2×1.44)=1.728

Ylo .47=94--1.7281-0 . 1×(2×1.728)=2.0736

Yeo.57=45--2.07361-0.1×(2×2.0736)=2.48832



IMPROVED EULER'S METHOD :

INPUT : a function fct ,y ) (slope field)

a point Cto,Yo ) ( initial condition)

a positive number h ( step size )

OUTPUT : a sequence Yo , Ya ,Ya , Ys . . . . ( Yk = Y(Kh) )

PROCEDURE :

tktn th th

Uni Ykth - f- ftp.yk ) (Euler approximation )

yµ,:=y×thfHnYHtfHkt"4 (improved Euler approximation )
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