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0000 (normal distribution) 2/2
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000 O (exponential distribution)
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f(x) = e ™, (x > 0)
000000 (CDF)
F(x)=1—e
A > 0 : rate parameter
mean : E[X] = 1/, variance : Var[X] = \72
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000000 (pareto distribution)
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gfa+1 0
H(X) (x> kK, >0)

000000 (CDF)
K
F(x)=1—-(-)"
() =1-(5)
K : minimum value of x,« : pareto index
mean : E[X] = %n, (a>1)
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0000 (confidence interval)
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box-muller OO OO OOOOOO

basic form: creates 2 normally distributed random variables, z, and
z1, from 2 uniformly distributed random variables, ug and uq, in
(0,1]

zp = Rcos(f) = v/—2In ug cos(2muy)
z1 = Rsin(0) = v/ —2Inugsin(2muy)

polar form: OO O OOOOOOOO
up and uq: uniformly distributed random variables in [—1,1],
s=ud+u? (ifs=0ors>1, reselect ug,ur)

—2Ins

Zp = Up
S

—2Ins

Z1 = U1
S
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box-muller D OO0 OO0OOOOODOO0O

# usage: box-muller.rb [n [m [s]]]
n = 1 # number of samples to output
mean = 0.0

stddev = 1.

n = ARGV[O0].to_i if ARGV.length >= 1
mean = ARGV[1].to_i if ARGV.length >= 2
stddev = ARGV[2].to_i if ARGV.length >= 3

# function box_muller implements the polar form of the box muller method,
# and returns 2 pseudo random numbers from standard normal distribution
def box_muller
begin
ul = 2.0 * rand - 1.0 # uniformly distributed random numbers
u2 = 2.0 * rand - 1.0 # ditto
s = ul*ul + u2%u2 # variance
end while s == 0.0 || s >= 1.0
w = Math.sqrt(-2.0 * Math.log(s) / s) # weight
gl = ul * w # normally distributed random number
g2 = u2 * w # ditto
return gl, g2
end
# box_muller returns 2 random numbers. so, use them for odd/even rounds
x = x2 = nil
n.times do
if x2 == nil
X, x2 = box_muller

else
X = x2
X2 = nil
end

X = mean + x * stddev # scale with mean and stddev
printf "%.6f\n", x

end 29
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» 0000 10000000000000

#
# create histogram: bins with 1 digit after the decimal point
#

re = /(-?\d*\.\d+)/ # regular expression for input numbers
bins = Hash.new(0)

ARGF.each_line do |linel
if re.match(line)
v = $1.to_f
# round off to a value with 1 digit after the decimal point
offset = 0.5 # for round off
offset = -offset if v < 0.0
v = Float(Integer(v * 10 + offset)) / 10
bins[v] += 1 # increment the corresponding bin
end
end

bins.sort{la, bl a[0] <=> b[0]}.each do |key, valuel

puts "#{key} #{valuel}"
end

31

35



goooobooooobobogd

set boxwidth 0.1

set xlabel "x"

set ylabel "f(x)"

plot "box-muller-histogram.txt" using 1:($2/1000) with boxes notitle, \
1/sqrt (2*pi)*exp (-x**2/2) notitle with lines linetype 3
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