Fundamentals of Differential Equations
by Nagle, Saff, and Snider (7th edition)

Section 1.4 (p. 28)- The Approximation Method of Euler

1. dy/dz=y(2-y), y(0) =3
Estimate y at the pts where x = 0.1, 0.2, 0.3, 0.4, and 0.5.
using h =0.1.

New y =~ old y + slope at old pt x Az

3+3(2-3)(.1)=2.7
2.7+2.7(2=2.7) (.1) =2.511

2.511+2.511 (2= 2.511) (.1) =2.383

2.383+ 2.383 (2— 2.383) (.1) =2.292

y(.1) &~ 2.7, y(.2) ~ 2511, y(.3) ~ 2.383, y(.4) ~ 2.292

Finally,
y(.5) = 2.292 4 (2.292)(2 — 2.292)(.1) = 2.225.

dy «x
3. 2 ==,90)= —1.
iy y(0)
Estimate y at the pts where x = 0.1, 0.2, 0.3, 0.4, and 0.5.
using h =0.1.

New y = old y + slope at old pt x Az
0
ylatx=.1)~ — 1+ _—1(1) = —1.000

0.1

=.2)~ — 1. 1) = —1.010
y(at x ) 000 + _&-800( )

= ~ —1.01 ' 1) = —1.030
y(at z = .3) 010 + _&-?910( )

=4)~ —1. ' 1) = —1.059
y(at x ) 030 + _%)-9130( )
ylatx =.5)~ —1.069 + ————(.1) = — 1.097
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Estimate y at the pts where x = 1.2, 1.4, 1.6
using h = 0.2

2

et o=
1
1.4+ 1.4
L4+ =T "02=1.96
1.2
1.96"+ 1.96
1.96+ — 2. 2=2.789
1.4

y(1.2) = 1.4, y(1.4) = 1.96, y(1.6) = 2.789



