Sec 2.10: Euler’s Numerical Approximation Method

Sometimes getting solution to first order differential equations is very difficult; numerical approxi-
mations or geometric schemes can be just as useful.

Euler’s Method (Algorithm) Given vy = f(t,y), y(to) = yo and t* in the domain of definition
of the solution y(t). Then, we can approximate y(t*) in n-steps as follows.
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4. y, is an approximation of y(¢*).

Idea of the Proof:

y(r)

FIGURE 2.19

The line tangent to y(¢) at the initial point (¢,, v,) has slope f (¢,, y,).
Following the tangent line to time ¢, we arrive at the point (¢,.y,) and have
an approximation, y,, to the solution value, y(t,).































































































































































Ex1. Let y(t) be the solution of the initial value problem y’ = y — 2, y(1) = 2. Using Euler’s
method with step size h = 1/2 to approximate y(2), one obtains he o
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Ex2. Given y' =y + 2 with y(0) = 1, consider n = 3 to approximate y(0.3).

)("’f‘(l:,y)-" YL

y(ﬁu)tl 5()‘;‘60)

t,c0

| o3t My

he 5 =2 Mbcpet
— haal

,yl-_ f('é/y) - )/_02. F{'Y_j/_\/

y (o=l toe te gy
){: ),(-e_o)

Y(é,) )/(O:l)~)/, )/of*olf’(:-,,\};) I'P'Ol[‘ ,_\,2_] /1"63”)8

y("-a.) e (02) ey, =)+ o S(E y,) = 1310, 1[, 34275 143
Y(t‘) ‘)’(0'3) Xy, 2 htolf(s y) =163 tol[1.83¢2] =) qQB!




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































