a4y 2.5 EULER'S METHOD

It's on algorithm that produces approximotions fo the soltion of
y'=Fles), Yo)=Yo.

INPUT: o funclion £(t,y) (slope feld) OUTPUT: o sequence Yo,%s,Y%g, %31 (Y = Y(kh))
Qo ?0'\1\‘\' (‘\Zo.‘do) (‘“‘Jﬁa\ condition) PROCEDVRE : 'tK-H = ‘EK'l"e\
o positive number & (siep size) Yree = i+ B FlYe)

EXAMPLE: consider the TVP  9'=y™+t® , ylo)=41.

Find on approximation To 4(0.2) vsing Euler's method with step size o.4.
Let Yy and Yy be approximotions Yo Yl0.4) and y(0.2), respectively. Let £lt)y):= '3’1-}{?
Y, = a+048(04) = 4 +0.4 (0%+42) = 14

ua=4g 404 (04,44 ) =44+04( 047+ 4.4%) =144 0423 =1.223



EXAMPLE: Consider 3'=2Y9,94(0)= 4. Compule appoximations to 4(F) using step sizes 0.5 and 0.4,
and compare The vesults with the twe valve of 4(%).
Step size 0.25
4(0.25) % Ys = L+0.25x(2x1) = 1.5
4(0.5) % Ya=1.5 +0.25 x(2x4.5) =2.a5

Step size 0.4
Y(0.4) %Y4=14+0.4x(2x4L) =4.Q
4(0.2)%Ya=1.2 + 0.4x (2x1.2) =444
Y0.3)3 Y3 =144 +0.4x (2x4.44) = 1.328
Y(0.9)%%4=1.328+0.4x (2x1.328) =2.033%
u(0.5)%%5 = 2.0336+0.4x (2x2.0136 ) = 243833



IMPROVED EULER'S METHOD:

INPUT: o function fet,y) (slope field)
o point (to,Yo) (initia) condition)
o positive number % (step size)

OUTPUT: o sequence Yo,%s,Yg,%srr (Y = Y(KRY)

PROCEDURE :
taaa = Tt h
Uges:= Gkt h & ('tx,‘a K 3 (Evler QPProxima‘\'ion )

Yera= Y + B 4:("“'%'3*- Hreuthin) (improved Evler approximaction )




