Dr. Z’s Calc2 Handout for Lecture 9: Numerical Integration
By Doron Zeilberger

Problem Type P9.1: Use (a) The Trapezoid Rule, (b) The Midpoint Rule, and (¢) Simpson’s
Rule to approximate the given integral with the specified value of n

b
/f(ac) dx , n = Evenlnteger

Example Problem P9.1: Use (a) The Trapezoid Rule, (b) The Midpoint Rule, and (c¢) Simpson’s
Rule to approximate the given integral with the specified value of n

Steps Example
1. Find Az = (b — a)/n, and write down 1. Az =(6—-2)/8=.5.
To=a,r1 =a+ Ax,r9 =a+ 2Ax,..., ro=2,21 =2.5,29 =3, 13 =3.5,14 =4,

T, =a+nlAx=>..., x5 =4.5, 16 =5,27 =55, =6

For the Midpoint rule, you also need the T1 = 2.25,T9 = 2.75,Z3 = 3.25, 24 = 3.75,
midpoints of [x;, z;+1] (call it ;) (for i =

Zs — 4.25, T = 4.75, 7 = 5.25, Tg = 5.75,
1,...,n).



2. For the Midpoint Rule the approxima-
tion, called M, is

M, = Az[f(z1) + f(Z2) + ... + f(Z4)]

For the Trapezoid Rule the approxima-
tion, called T, is

_ Az

T,
2

[f (z0)+

2f (1) +2f(@2) + ... + 2f (xn-1)

For Simpson’s Rule the approximation, called
M,, is (now n must be even!)

_Aa:

?[f(xo)‘f‘

Sn
A () + 2f(ea) + 47 (23) + 2 (e) + ...
+2f(xn—2) +4f(Tn_1)

+f(n)]

2.
Mg = (.5)[£(2.25)+f(2.75)+ £ (3.25)+ f(3.75)+

F(4.25) + f(4.75) + f(5.25) + f(5.75)] =
(.5)[1/(2.25)+1/(2.75)+1/(3.25)+1/(3.75) +

1/(4.25)+1/(4.75)+1/(5.25)+1/(5.75)] = 1.0936247 . ..

7 = o) 12 (1251 1(8)+£(35)+/(40)

+f(4.5) + f(5) + f(5.5)) + f(6)]
(25)[1/242-(1/(25)+1/3+1/35+1/4

+1/(4.5)+1/5+1/5.5)+1/6] = 1.10321067 . ..

Sg = ('5)[f(2)+4f(2.5)+2f(3)+4f(3.5)+2f(4)+
4f(4.5)+2f(5) +4f(5.5) + f(6)]
= (1/6)[1/2+4/(2.5)+2/3+4/3.5+2/4+4/4.5+

2/5+4/(5.5) + 1/6] = 1.09872534 . ..



