
 

Lecture 5

has a nice shape

WiWjinS

mathbbDleftArightfracArealeftArightArealeftSright

A

S

Buffon's needle 1777 a method to compute pi

lat
l

atheta

x fracl2
vdotsx

xleqfracl2sintheta
Sleftxthetaright0leqthetaleqpi 0leqxleqfraca2

A needle intersects with a line

mathbbDleftAright

Aleftleftxthetarightxleqfracl2sinthetaright



theta

pi Arealeftsrightpifraca2
ArealeftAright

int_0pifracl2sinthetadthetal
mathbbDleftAright

t
1t1 beginmatrixleftArightleftSrightfrac2lpiaendmatrix

xfracl2sintheta
A

fraca2x0

fracnNapproxPleftArightfrac2lpia
piapproxfrac2lNna

Monte Carlo Method

Bertrand's paradox

Choose a chord of the unit circle at random

What is the probability that its length exceeds

the side of the inscribe equilateral triangle
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vagueness from verbal description

The modern definition
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Then mathcalL is called G algebra event field
elements in L are called events
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Properties of probability
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