Project No.3 Buffon’s Needle Problem

135761B 0D OO0

20160 10 80O

1 DOO0oO0DDOOoOooooo

gobodobobooboobboooboobboooboobboboboobbooboobboobooo
gboooooooooboboobooo

0000000000000 000ooo0000oo00000Do000D : 00000000 6000
000 10000 ABOOOOIOD00O0O0O0d(d>)00000z+Isind>d0000000O0O0O0ODO
goboobooobo

01 oooo

1
0000000z (0<z<d)000000O0O0O0O0OCOOOOOUOOOOOOODOOODOOOO gD
1
00000000000 00000 D 0LKCALTOOODODOOOOOD —0OD0OO0ODOOO0O2zOAOOODO
T

1

ooooooOooOoOoOoOoOOOO0O0 20000 —dDDDDDDDDDDDDDDDDDDDDDDDDD
T

x+1lsind >d000000000000000 Prlecross|0000000O00DODOOOOOOOOOOO

0000000000 z+1sind >d0000000000O0

T+ lsinf > d

d—lsind <z

d—lIsind <z <d (- 0<z<d)
—lsind <x <0

111

Prlcross] = /Tr /0 idxd@ L /7T sinfdl = L[—cas@]’r _ 2
 Jo—o Jae—tsing 7d -~ 7d Joo nd ¢ wd
21

goboobobdd n=———4do0oboobooooboo
d - Pr|cross]



2 0O0OO

0000000000000 oO00O0O00 20030040000000000000d0O0O0O0O0OI0OO
goboooOobOoO0ooOobooOooo 30oboOooboOoDOoOoOoO0bDOoU0oDbDOoUoOoODOOD rOODODODOO
ooooooooobo o000 r000O0O0000O0O0O0O00O0O000O00

buffon’s needle buffon’s needle
~ - ~
g = 2
g n WWM\»/M\W“ - g
o .
H —
T T T T T T T T T T T T
0 200 400 600 800 1000 0 200 400 600 800 1000
Number_of_throws Number_of_throws
02 00D0DO0OO0O0ODOOOO0O0 (1) 03 00D0D00O0ooooa (2)
buffon’s needle
'\ —
g o]
[ _
™ , v R e——————
‘_| —
T T T T T T
0 200 400 600 800 1000
Number_of_throws
04 00DDDO0OOOOOOO (3)
3 Ooooo

coooooodoobooboboocOobocUooOooOoOobOO0bOOoOobobOoOoOoOoOobOO0obOOobOObOOoOobOOobOOonn
1m



© 00 N O U W N =

NN N NN R = = e e
BW N =H O O 000Ut Ww N = O

25
26
27
28
29
30
31
32

0oo0oo00 1 0Doo0oo0o0oooO0ooO0oo0o ROOOOO

set.seed(3)

### n : the number of throws.

### reduction_radio : this must be less than 1.0.

### d : the interval between lines.

buffons_needle <- function(n, reduction_radio, d, axe, c) {
# initialize
1 <- reduction_radio*d # the length of needles (1 <= d).
x <- runif(n, min = 0, max = d) # 0 <= x <=d
theta <- runif(n, min = 0, max = pi) # O <= theta <= pi
counter <- O # incremented by 1 when needle crosses line
value <- c() # vector for pi

# buffon throws needles.
for (i in 1:n) {
if (x[i]+1l*sin(thetal[i])>=d) {
counter <- counter + 1
}
value <- append(value, (2*ix*1)/(d*counter), after=length(value))
}

# plot a graph.
Number_of_throws <- 1:n
plot (Number_of_throws, value, main=’buffon\’s needle’, type=’1l’, axes=axe, col=c, ylim=c
(1.0,8.0))
uuabline (h=pi, col=’red’)

}

buffons_needle(1000,.,0.2,.4, FALSE, ,’black’)
par (new=T)
buffons_needle(1000,,,0.4,.,9, FALSE, ’cyan’)
par (new=T)
buffons_needle(1000,.,0.9,.4, TRUE, ’blue’)




