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Rectangular Rule. The approxima-
tion uses Euler’s idea of replacing the integrand
by a constant. The value of the integral is ap-
proximately the area of a rectangle of width
b — a and height F(a).

b
(1) / F(z)dz ~ (b—a)F(a).

Trapezoidal Rule. The rule re-
places the integrand F(z) by a linear func-
tion L(z) which connects the planar points
(a, F(a)), (b,F(b)). The value of the integral
is approximately the area under the curve L
which is the area of a trapezoid.

b -— a
(2) / F(e)da ~ >




Simpson’s Rule. The rule replaces
the integrand F(z) by a quadratic polyno-
mial Q(z) which connects the planar points
(a,F(a)), ((a + b)/2,F((a + b)/2)), (b, F(b)).
The value of the integral is approximately the
area under the quadratic curve Q.

Y% (P(a) + 4F((a+1)/2) + F(B)).

(3) [:F(m)dm ~

Simpson’s Polynomial Rule. 1f Q) is a
linear, quadratic or cubic polynomial, then

b —a
@ [ Q) =22 @) +4Q(a+)/2) + Q).

Integrals of linear, quadratic and cubic polynomials can be
evaluated exactly using Simpson’s polynomial rule (4).
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