





3 Numerical Differentiation and Integration
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3 Numerical Differentiation and Integration  The Trapezoidal Rule Simpson’s Rule
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3 Numerical Differentiation and Integration

Example 1.

Use the Trapezoidal Rule with 7 = 6 to approximate [ sin’zdz.
0

Solution. [f(z) = 5111237, a=0, b=m.

The Trapezoidal Rule

Simpson’s Rule
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We can also determine the exact value of the integral: — e
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3 Numerical Differentiation and Integration The Trapezoidal Rule Simpson’s Rule

Example 1.

8
Use Simpson’s Rule with n = 4 to approximate the integral [ \/zdz.
0

f(z0) = £(0) = /0 = 0;

z; = {0,2,4,6,8}.

f(z)=f(2)= \/55

flza)=f(4)=Va=

f(z3) = f(6) = /6;
f(zs) = f(8) = vV8=2V2.
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The true solution for the integral is
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3 Numerical Differentiation and Integration The Trapezoidal Rule Simpson’s Rule

EXERCISE SET 31

.

LY RYT)

2 2
a. f xIlnxdx, n=4 b. f e dx, n=4
12 2 _J%
C. f dx, n=6 d. f x’cosxdx, n==6
0o X*+4 0
2 3 x
e. f esin3xdx, n=3~8 f. f dx, n=238
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