M16600 Lecture Notes
Section 7.7: Approzimate Integration

B Section 7.7 exercise: see the two bullets below

e Use (a) the Trapezoidal Rule, (b) The Midpoint Rule, and (¢) Simpson’s Rule to
approximate the given integral with the specified value of n. (Round your answers to

six decimal places.)
3
/ Va3 — 1dz, n==~6
1

e Optional exercises: section 7.7, page 654, # 5, 16.

There are situations where it is difficult, or even impossible, to compute f; f(x)dx. Other
times, when a function is determined from a scientific experiment through instrument read-
ings or collect data, there may be no formula for the function. Therefore, it is needful to
have methods for approximating definite integrals.

* The Midpoint Rule for approximating definite integrals
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* The Trapezoidal Rule for approximating definite integrals

- /k}\ n = the number of subintervals or the number of trapezoids
. -
Ax = © _ the height of each trapezoid
n
\ T, = the area of n trapezoids
Ax
Th=—- [f(@o) +2f (1) +2f (2) +- - -+ 2f (Tno1) + f20)]
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Trapezoidal approximation
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Ezample 1: Use (a) the Midpoint Rule and (b) the Trapezoidal Rule with n = 4 to approx-
2

imate the integral/1 édaz. Ol\7 L:Q\ 5 n=uw > Ax = a-\ < |

n

%D:\?'X\:5_7>C=§_ F"af{«l’h\"\?j

w5 I B e —

13:1 9 'XL(:& \ &

H o Ay Ay Ay XLI
Ly= Aoty = 4 . 7)?& = ke = )
N S S 8
R Kyt = B 714 = Lax Ay = 15
= 8 SN R

L O C )

- L 3 94_@,\_:8_
L&&’a\" N 3 (S

\ e oo W= A,
&{'qr‘_\\(‘_ \3+ \5 O éq

|1



Wa = 5+£a34u7

* The Stmpson’s Rule for approrimating definite integrals

Another rule for approximate integration results from using parabolas instead of straight
line segments to approximate the curve.
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n = the number of subintervals. n must be even for Simpson’s Rule.
h—
Az =-2—2 — the length of each subinterval

n
S, = the area under the parabolas by using Simpson’s Rule

S = 52 [ (ao) + AF (00) + 27 (@) + 4 (5) -+ 4F (@ns) + 2 @nos) 47 (5ncr) + F )]

Note the pattern of coefficients: 1, 4, 2,4, 2,4, 2,...,4, 2,4, 1.

/abf(@dmsn

You can read the discussion on page 559-560 of the textbook to see how the formula for S,
is derived.
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Ezxample 2: Use Simpson’s rule with n = 8 to approximate / e da.
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