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Derivatives and Differentials (large dx)

dx = 0.6;

f (x ) = sin(x )

tangent at x1

m = f ' (x1) f (x1) + f ' ( x1)dx

f ' (x1)dx

f (x1) = sin(x1)

dx

f (x2) + f ' (x2)dx

x1 x2
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Euler Method of Approximation (large dx)

dx = 0.6;

f (x ) = sin(x )

tangent at x1

m = f ' (x1) f (x2) ≈ f (x1) + f ' (x1)dx

f (x1) = sin(x1)

dx

f (x3) ≈ f (x2) + f ' (x2)dx
≈ (f (x2) + f ' (x2)dx ) + f ' (x2)dx

x1 x2 x3

Euler Method

Initial Value
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Derivatives and Differentials (large dx)

dx = 0.6;
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Derivatives and Differentials (small dx)

dx = 0.2;
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Euler's Method of Approximation
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Octave Code

clf; hold off;
dx = 0.2;

x = 0 : dx : 8;
y = sin(x);
plot(x, y);
t = sin(x) + cos(x)*dx ;
y1 = [y(1), t(1:length(y)-1)];

y2 = [0];
y2(1) = y(1);
for i=1:length(y)-1
  y2(i+1) = y2(i) + cos((i)*dx)*dx;
endfor

hold on
t = 0:0.01:8;
plot(t, sin(t), "color", "blue");
plot(x, y,   "color", 'blue',  "marker", 'o');
plot(x, y1,  "color", 'red',   "marker", '+');
plot(x, y2,  "color", 'green',  "marker", '*');
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Direction Field (1)
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Direction Field (2)
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