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Sec 4.9: Euler’s Approximation Method for Systems of Differential Equations. )
Suppose )7(75) is a the solution to the 1st order system: ) «)
n
— — — — /
YIZF(t7Y), Y(to)ZYO Y 6&) - yl (é.)
\
We can extend the Euler’s Approximation Method to approximate ?(t*) as follows: :
e For a given step size h = (t* —tg)/n, define the grid points tg, t1,- - ,t, = t* by the formula t;, = to+kh y“_‘({')
where 0 < k < n. :F(‘t ?é-))
e Compute Y11 ~ V), + h- F(t},Y},) where 0 < k <n — 1. R

—

o Y, ~Y(t*).

Ex1 [Fall 2013] You solve the initial value problem 3} = 3+ 32,95 = 4t — y1,%1(1) = 1,92(1) = 3 using the
Euler method with A = 0.05. Then the approximation you find for Y(l 05) is:

(a) ¥ =1.6,y> =3.15 \( F(‘éy) < =‘7f+*)§)

) y1 =16,y =3.16

h
(¢) y1=1.6,y2 =295 I/\’
{
(d) 31 =22,y = 3.3 3,3) &GJ +* oy
s + 0.0% (_-éo) )
y ()2 yo°* 327, +0.05F (&4 J=(s] ¢ 00 (‘M‘N \Y ():,_(t))‘(3)
D

Lzo o0t

Ex2 [Spring 2015] You solve the initial value problem yj = y2 + ¢, 95 = y1 + 1,41(0) = 1,y2(0) = 3 using
the Euler method with h = 0.1. Then the approximation you find for Y (0.2) is:

) S, & |)
a FlanY'= (%4 Yoo (s
(a) (1.6, 3.4) Y Vo )
(b) (1.65, 3.431) h=o.l
h=2

(c) (1.62,3.43) (é ) ’Y(O e Y Y 1 0.l F("'o)’o) ( )‘“”(14-! s’:)
63, 3.43) ( ,)\\o. (8 2tar), 1.63
Y(*H-) y(u_)wy y+0lF(ﬁ1)‘) s I B I















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































