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Random number generators

» tHIAFHD—EkELZIMath.random()
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Transformation method

» [ERZE (probability density)
fx)(a<x < b)ICHIT DD

F(x)= j f(z)dz
-ﬁﬁl_ﬁiﬁ(probability distribution)
F(x)DFEEHMNESN D5 .

gl - 1555 F(X)=Ae ,O£x<1,A:a

F(X) = jox f(z)dz= A(1-e™)
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Rejection method
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» randomNumbers/AbstractRandom
Java

» randomNumbers/Transform.java

» randomNumbers/Rejection.java

= java.util.function.DoubleFunction<
R>M#
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Example : Exponential distribution

» randomNumbers/Exp.java

/3EE D MICHIG UTZ DB DR T E R

/] A * exp (-xX)

double A = Math.E / (Math.E - 1);

DoubleFunction<Double> invProDist = (x) -> {
return -Math.log(l - x / A);

¢
/I1EHGE(C R DEEEMD A > AF > X
AbstractRandom aRandom = new Transform(invProDist);




exponential distribution
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Probability and Law of Large Numbers
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Example : uniform

1 —1<x<1
f(x)=1 o'

0 otherwise

1/2

:j”z xf (x)dx = j xdx:sz} yy
1/2 1/2 20

1/2
<x2>:_[1/2 x* f (X)dx = jm x“dx = 1x3 4 1 L
1/2 1/2 37 |, 3 8 8] 12




Law of Large Numbers (mean)
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Pseudo random numbers

» >3 —NTEHZRESES
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Linear Congruential Method

» #{t=:i, = (ai,_; + c)mod m
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a = 2416, c =374441, m=1771875
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a=9301, c=49297, m=233280
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»r < qDFERHFNDE

a(i,modq)—|i,/q|r if not negative
a(i,modq)—|i,/q|r+m  otherwise
ARSI, =xg+y&EITDE

= ay — xr
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Schrage Method (#bin 100, #sample 100,000)
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problems in LCM
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Monte CarlojE
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Example : estimation

» — DR TIDIEFHZ RS 2R TTELER
ZERK : (x,y) (0<x,y<1)
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(x% + yz)% < 1) HEXR
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Estimating n
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Example : finding minima
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Example : random spins
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spinrdDMonte Carlo’x
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