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Buffon’s needle problem (1777)

Georges Louis Leclerc, Comte de Buffon (1707-1788)
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Coordinates in Buffon’s problem

φ

xcenter0 b 2b 3b 4b

rcenter

use ‘reduced pad’
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‘Landing pad’ in Buffon’s problem
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program

procedure direct-needle
Nhits ← 0
for i = 1, . . . ,N do



xcenter ← ran[0, b
2 ]

φ← ran[0, π2 ]
xtip ← xcenter − a

2cos φ
if (xtip < 0) Nhits ← Nhits + 1

output Nhits

computes π.
has a conceptual problem.
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Buffon’s problem (simulation)
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pebble-needle trick

reject

reject
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program

procedure direct-needle[patch]
xcenter ← ran[0,b/2]

1 δx ← ran[0,1]
δy ← ran[0,1]

|x| ←
√
δx2 + δy2

if (|x| > 1) goto 1
xtip ← xcenter − 1

2a · δx/|x|
Nhits ← 0
if (xtip < 0) Nhits ← 1
output Nhits
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tip-center-ear

Interior coordinate of a needle

0 a/2 al





Are the needles more likely
to hit a crack

at their tip, center, or ear?









tip
center

ear



 (circle one).
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Gadget No 1

glue

made up of a black-centered and a white-centered needle
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Buffon’s experiment with Gadget No 1
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Conclusions (1)

{
mean number

of hits

}
= Υ ·

{
length of needle

}
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Cobbler’s needles and crazy cobbler’s needles
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Buffon’s experiment with Gadget No 2
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Conclusions (2)

{
mean number

of hits

}
= Υ ·

{
length of needle

of any shape

}

We need to compute Υ
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Straight and round needles
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Ω

Ω
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Discrete pebble game

i = − 17 i = − 16 i = − 15 i = − 14 i = − 13 i = − 12

i = − 11 i = − 10 i = − 9 i = − 8 i = − 7 i = − 6

i = − 5 i = − 4 i = − 3 i = − 2 i = − 1 i = 0 (now)
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random map

i
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→
→
→
→
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Perfect sampling

i = − 17 i = − 16 i = − 15 i = − 14 i = − 13 i = − 12

i = − 11 i = − 10 i = − 9 i = − 8 i = − 7 i = − 6

i = − 5 i = − 4 i = − 3 i = − 2 i = − 1 i =  0 (now)
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scenic view of a simulation with random maps

i = 0 (now) 

i = − ∞
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