Simpson’s Rule *

The generic form of a parabolais y = ax* +bx+c.

The area of the parabolic region from x=-h to x=h is Y il Y-
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Find vy,, V,,and vy, by substituting the x-values at those points
y, =ah’- bh+c
y==¢
y, =ah* +bh+c

Addthe y, and v,
Yot Yo :(ahz' bh+C)+(ah2+bh+ C): 2ah?+2c

Substituting into the area equation above gives

h
:g(yo"' Y, +4y1)

So, the area of the parabolic region can be found by adding first y-value, Y, , four timesthe middle y-
value, y,, and the last y-value, v, , then multiplying that sum by one-third of the interval width, h.

Thus, given an odd number of x-values, X,,X,,X,,..., X, », X, 1, X, , the area of the region can be estimated
by

h h h h
A= (Yo + Ay + o)+ (Vo + A%+ v )+ S (Y + 4%+ ¥o) 4o+ S (Yot 4%, + V)

Factor out the g , replace h with Dx, and combine like terms to get Simpson’s Rule:

Dx
A:?(yo+4y1+2yz+4y3+2y4+~-2yn.2+4yn.1+yn)



