Section 1.4 - Euler's Method
Flrst realize the followmg
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For example, if our differential equation

O,ki = y1+t
and our initial point is t=0, y=1, then dy/dt at this point is
L= 0=

The equation of the line through this point is 1*(t-t0) = y-y0
with t0 =0 and y0 = 1. So this equationist=y -1 or
y=t+1.

If t is increased by an increment of .1, the new value of t
is 0.1 and we can calculate the new value of yasy =.1+1 = 1.1
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The slope at the point t=.1, y=1.1 1sdy/dt=1.1*1.1 +.1 =1.31
If we increase t by 0.1 again, the new value of tis 0.2 and
y-yl=131(2-.1) or

y-1.1=131(1) whereyl =1.1

The new value of y is 1.31(.1) + 1.1 = 1.231
A pattern emerges.

(new y) = (old y) + (dy/dt at old point)*(change in t)

(new t) = (old t) + (change in t)

Note that the (change in t) quantity above i1s 0.1 in our example. T

quantity (change in t) is called the "step size". The smaller the

size, the better the approximation.
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THe PLOT oF THIS DATA 1S
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As you compute successive values of y and t, you

are generating the plot of the solution of the differential
equation. The smaller the step size, the closer this
generated approximation will be to the graph of the
exact solution. Euler's method is one of several highly
used numerical techniques. Graphmatica uses another
numerical technique called "Runge-Kutta", which is an
improved version on Euler's method.

All numerical techniques introduce error to some extent and
sometimes the error is enough to greatly affect the outcome.

Do the exercises for Section 1.4.
Read the book!
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