« For the initial value problem
y'=51@y), yt)=,
we begin by approximating solution y=4¢() at initial
point ¢,.

« The solution passes through initial point (7, y,) with slope

f(,¥,). The line tangent to solution at initial point is
thus y=y,+ 7t v, t~1,)

y = yo + f(to. yo)(t — to)

y = ¢(t)
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For a point ¢, close to 7, we approximate ¢(z,) using the
line passing through (z,,»,) with slope 7(#,,) :

Vorsw +f(t1>J’1)(t2 _t1)
Thus we create a sequence y, of approximations to 4(z,) :

=Y+ o '(tl_to)

=yt '(tz _tl)

yn+1 :yn +f;1 .(tn+1 _tn)
where £, =7(t,.y,).

For a uniform step size h=¢,—¢,,, Euler’'s formula
becomes

yn+l :yn+fnh9 n:O,l,z,...




« To graph an Euler approximation, we plot the points

(0,0 ) &.,) -+.(¢,,»,), and then connect these points
with line segments.

yn+1:yn+ﬁ1.(tn+1_tn)’ Where fn:f(tn’yn)
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For the initial value problem

y'=5-0.5y, y(0)=2
we can use Euler’'s method with #=0.1 to approximate
the solution at ¢=0.1, 0.2, 0.3, 0.4, as shown below.

(1) By using Newton’s method,

v =y, + fo - h=2+(5-1)(0.1)=2.4

V= + fi-h=2.4+(5-4)0.1)=2.78

y, =y, + fo - h=2.78+(5-(0.5)(2.78))0.1) = 3.141
y, =+ f-h=3.141+(5-(0.5)3.141))0.1) ~ 3.48
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(2) Exact solution
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Euler approximation and Exact solution

4 . . .
y() -©-Euler method

- Exact solution
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