7.5 Numerical Methods
@ Approximates integrals we can’t evaluate directly, including
discrete data
@ n=number of intervals, Ax = %, X1 = Xj+ Ox
@ Left(4) = f(x0)Ax + f(X1)Ax + f(X2) Ax + f(X3) AX et endpoints
@ Right(4) = f(x1)Ax + f(x2) Ax 4 f(X3) AX + F(Xa) AX right points

left: right:
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left: right:
° 7-rap(4) Left(4)+nght(4)

e Mid(4) =
f(onZrX1 )AX + (4 42-X2 YAX + f(%)AX + (=3 X tXe )AX midpoints

trapezoid: “4 midpoint: }

connect left and right points
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Simpson’s Rule
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Simpson’s Rule
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The shaled area bownded by the parabolas [the thicker sures) is approsimately equsl
to the sres bounled by = F(X)

o Ax
JFeaxe Z[Fin) c4f () 2 Fln) 44705 v fex)]

@ No not that Simpson!
@ Thomas Simpson (1710-1761)
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Simpson’s Rule

¥

% ssch subnterl has Y
wilth A%

The shaled area bownded by the parabolas [the thicker sures) is approsimately equsl
to the sres bounled by = F(X)

; Ax
Jroaxe LR w4 00 2 £0g) + 470D + fe1)]

@ No not that Simpson!

@ Thomas Simpson (1710-1761)

@ Johannes Kepler (1571-1630), volume of a wine barrel

° 2Mid(n)+ Trap(n)
3

@ fits parabolas
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Clicker Question

1. Which is true for y = x? when x > 0?

a) Right(n) and Trap(n) give overestimates
b) Left(n) and Mid(n) give overestimates

c) Right(n) and Mid(n) give underestimates
d) Left(n) and Trap(n) give underestimates
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Clicker Question

2. Which is true for y = e * when x > 07?
a) Mid(n) < [ f(x)dx < Trap(n)
b) Trap(n) < [ f(x)dx < Mid(n)
c) it depends onn
d) no way to tell

)

e) other
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Even More History and Applications

@ Many applications do not have a closed form, so numerical
approximations are needed

@ 2016 analysis—Babylonians used trapezoids under curve
for Jupiter’s speed over time. Area approximates degrees
of movement =

@ 14th century in Europe

THE CHEMISTS METHOD FOR NUMERICAL INTEGRATION:
1. PLOT CURVE ON PAPER.
2. PRECISELY CUT OUT SHAPE.
3. WEIGH PAPER SHAPE WITH HIGHLY ACCURATE SCALES.

spikedmath.com
@ 2010
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