Numerical Integration--Simpson's Rule

Simpson's Rule--a numerical method that approximates the value of a definite integral by usmg
quadratic polynomials.

Deriving the formula

Given a parabola with equation y = ax? + bx + ¢ passing through the three points:
(=h, y0), (0, y1), (h, y2).
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Since the points (-h, yo), (0, y1), and (h, y2) are on the parabola, they satisfy y = ax® + bx + c.
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(( Mmmm... \-

Yo= ¢t »\ B —~bht C parabolas

n= C

ve: ohT rhh Y C

Observe thatyo+ 4y1+y2 = o-hy — Lt CtHe T Woabd, C
oz .

Therefore, the area under the parabolais A=z} ¢ 4 “ A%
e - U — L4
L CARIRD) )1) e WOTL‘%* \j)

Yn




We can estimate the integral by adding the areas under the parabolic arcs through three
successive points.
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By simplifying, we obtain Simpson's rule formula.
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Example 1 Approximate J.sin xdx if n=4 and if n = 8. Then find the exact value.
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Example 2  Approximate | x’dx if n= 6. Then find the exact value.

L———{-———i——}—-—’r-—-‘-—ﬂ
ETF R

———

A= 6 i 3 15 \g)? ) =0
2 (s 208 a2 G S )
2 _ E » |
§xlax = %XL\*C - ‘2?\" 740 —
Example 3 | Approximate the integral I f(x)dx using Simpson's Rule: Ei :i
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