Math 16B
Kouba
Estimating the Value of a Definite Integral

b
Suppose that the integral / f(zx)dz is too difficult (or impossible) to compute, or that

a
you are simply required to estimate its exact value. The following three methods offer
three different ways to compute an estimate.

1.) MIDPOINT RULE

a.) Divide the interval [a, b] into n equal parts, each of length h = —a

n
b.) Let a = zo, 21, 2, Z3, ..., Tn—1,Tn = b be the partition of the interval and let the
sampling points ci, ¢z, €3, .., C» be the MIDPOINTS of these subintervals.
b

c.) The Midpoint Estimate for / f(z)dz is

My =h [f(er) + f(c2) + f(cs) + . + f(en)] -
d.) The Absolute Erroris  |En| < (b~ a)h{ max, |f’(w)|}

2.) TRAPEZOIDAL RULE

a.) Divide the interval [a, b] into n equal parts, each of length h = —a

n
b.) Let a = z9, T1, %2, L3, ..., Tn—1, Tn = b be the partition of the interval.

b
c.) The Trapezoidal Estimate for / f(z)dzx is

To =5 [f(z0) +2f(21) + 2f(22) + .. + 2f(Bn1) + f(@n)] -
2

’ h
d.) The Absolute Error is  |En| < (b— a)—1—2{ max, |f"(:1:)|} .

3.) SIMPSON’S RULE (NOTE: For this method n MUST be an even integer N
b—a

a.) Divide the interval [a,b] into n equal parts, each of length h =

n
b.) Let a = zo, T1, &2, L3, ..., Tn-1, Tn = b be the partition of the interval.

b
c.) The Simpson Estimate for / flz)dz is

S = % 1 (z0) + 4 (21) + 2 (@2) + 41 (23) + -+ 4] (@n-5) + 2f (2n-2) +4f (2n-1) + S (@0)]

h4
1 < —_ — (4)
d.) The Absolute Erroris  |En| < (b a)1 {arélggcb |f (m)l} .



