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Rectangle Midpoint Rule
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f (x) dx ≈ f (xm) · w

w = xb − xa

Newton-Cotes Method of Order Zero

• Approximate f(x) as a constant: f(x) ≈ f(x = xmidpoint)

• area = f(xmid) · w
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Composite Midpoint Rule

1 Break up interval into small pieces

2 Approximate interval area via rectangle

area = f (xmid) · w

3 Add up all of the areas
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Composite Midpoint Method
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∫ xb

xa

f (x) dx ≈ w
n−1∑
i=0

f (xa + w (i + 1/2))

w = (xb − xa)/n
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Trapezoidal Rule
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• Linear f(x) approximation

• Uses both start & end points

• area = w · (f (x1) + f (x2))/2
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Composite Trapezoidal Method
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∫ xb

xa

f (x) dx ≈

w
2

n−1∑
i=0

f (xa + w i) + f (xa + w (i + 1))

w = (xb − xa)/n
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3-Point Simpson Method
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• Quadratic f(x) approximation

• Uses start, mid, and end points

• area = w · (f (x1) + 4f (xm) + f (x2))/6
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∫ xb

xa

f (x) dx ≈

w
6

n−1∑
i=0

f (xa+w i)+ 4f (xa+w (i+
1
2

))+ f (xa+w (i+1))

w = (xb − xa)/n
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