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Consider the ODE y’ = f(y) where the graph of f(y) is displayed below ( flipped

along the diagonal and aligned with the direction field):
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Question: Where are the equilibrium points? Which ones are stable and which

ones are unstable?
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Ex ; a’:a , 3@: 1

n= 0 1 2 3 4 5 6 7 8 9 10

t= 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Yn = 1.000 | 1.100 | 1.210 | 1.331 | 1.464 | 1.611 | 1.772 | 1.949 | 2.144 | 2.358 | 2.594
y(t) = e’ =]1.000 [ 1.105 | 1.221 | 1.349 | 1.492 [ 1.649 [ 1.922 [ 2.014 | 2.226 | 2.460 [ 2.718
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FIGURE 2.5. Euler’s method applied to the initial value problem 3y’ = y, y(0) = 1.0,
with step size h = 0.1.
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Peo ceed a0 Sollouwso:

) Choose a step size h > 0.

) Set n = 0.

) Set yl. = F(tn,yn).

) Set tn+1 = tn + h.

) Set Yni1=yn + Yy, h

) Increase n by one and go to step (2).
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t yapprox yexact error

0. 1. 1. 0.

0.2 2.8 4.50853 -1.70853
0.4 6.832 8.58486 -1.75286
0.6 11.1608 9.78178 1.37897
0.8 8.56977 9.9699 -1.40012
1. 11.0211 9.99592 1.0252
1.2 8.77035 9.99945 -1.2291
1.4 10.9272 9.99993 0.927318
1.6 8.9008 9.99999 -1.09919
1.8 10.8576 10. 0.857553
2. 8.99537 10. -1.00463

Euler's method, h=0.2
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