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Today: Numerical Di↵erentiation & Integration
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Example 1. (Similar to Exercise 1 on HW) Find the error bound for the

forward-di↵erence formula
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Example 2. (Similar to Exercise 2 on HW) Write a program that

approximates the solution to the following Poisson equation in 1D for

5, 10, 15, 20 nodes:
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, y(0) = 1, y(1) = e, 0  x  1
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Example 3. (Similar to Exercise 4 on HW) Find c1, c2, x1 so that the

quadrature rule

Z 1

�1
f (x)dx = c1f (�x1) + c2f (x1)

is exact for all polynomials of degree less than or equal to 3.
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Example 3. Continued

Z 1

�1
f (x)dx = c1f (�x1) + c2f (x1)
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Example 3. Continued

Z 1

�1
f (x)dx = c1f (�x1) + c2f (x1)
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Special Integration Rules: (needed for Exercise 3 on HW)

Trapezoidal Rule:
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Simpson’s Rule:

Z b

a
f (x)dx ⇡ b � a

6

✓
f (a) + 4f

✓
a+ b

2

◆
f (b)

◆

CbgIf B

lbgaoIF t



Math 151A - Spring 2020 - Week 9

Example 4. The trapezoidal rule applied to
R 2
0 f (x)dx gives the value of

4, and Simpson’s rule gives the value of 2. What is f (1)?
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Questions?

Taylor's
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Questions?

Renard difference
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