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Trapezoidal rule:
Z b

a
f (x) dx ⇡ b � a

2n

⇣
f (x0) + 2 f (x1) + 2 f (x2) + · · · + 2 f (xn�1) + f (xn)

⌘

where xi = a +
i(b � a)

n
, i = 0, 1, 2, . . . , n.

Example 1. Use the trapezoidal rule with n = 3 to approximate the integralZ 2

�1

2p
x2 + 1

dx. Given that
p

5 ⇡ 2.236 and
p

2 ⇡ 1.414.
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Simpson’s rule:
Z b

a
f (x) dx ⇡ b � a

3n

⇣
f (x0)+4 f (x1)+2 f (x2)+4 f (x3)+· · ·+2 f (xn�2)+4 f (xn�1)+ f (xn)

⌘

where n is an even integer and xi = a +
i(b � a)

n
, i = 0, 1, 2, . . . , n.

Example 2. Use the Simpson’s rule with n = 4 to approximate the integralZ 2

�2

dx
x2 + 1

.
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