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New random number generators, including Mersenne Twister as the default RNG.
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generate y random numbers

in interval (0,1)

generate y random numbefs

ininterval (1,1)

binom

binomialdist
binomialprob
binomialrand

y has 2 elements p,n:

normal

normalprob
normalrand

y has 3 or 4 elements:

0 = mean of distribution

1 = standard deviation

2 = minimum result

3 = maximum result
(rand) with meagr0, stan-
dard deviatioe1.

Box Muller method

gammarand

y has 2 elements p,n
0 = power parameter
1 = number of trials

if p=1 this is the exponent
tial distribution

betarand

y has 3 elements p,q,n
p is probability of success
in one trial

gis1l-p

n is number of trials

V(X) =

1

Mgw
S0= 50

f(x) = xP1(1 - x)a1

P9

(p+0*(p+qg+1)
I'(p)I'(q)

I(p+0q)

B(p.q)
(p- 1N -1)!
(p+qg+1)!




poisson | poissondist | y has 2 elements:
poissonprob | 0 = mean of distribution
poissonrand | 1 = maximum value to
show

e.g. poissondist 2 10

= list of probabilities of val-
ues from O to 10

in poisson distribution of
mean 2

exponentiaexponentialrapavith mean=1. F(x)=1-"-x
y = number of trials

cauchy | cauchyrand | F(x) = 0.5+ (arctanx)%o0.1
y is number of trials

1.2 00O

binomialrand=: 3 : ®

binomial random numbers 'pn’=. y

r=. 2147483647

binomialrand 0.4 20 s=. <:p*r
11111011100111011600680 s>7n#<:r
)



normal random numbers

Box Muller Method
00000000000 Up,Up
Z; = /-2logU;cog27Uy)

Z, = \=2logUssin(2zU,)

'stick’ plot 100 histcount normalrand 10000
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poisson random numbers

e
f(x) = .

‘bar’ plot 100 histcount poissonrand 3 10000

3 4 5 6

0 2 poisson

nl
1 2

I-;—J-,—.T__r_ ,,,,, R
[ T T

normalrand=: 3 : 0

(2 0. +: 0. rand®1 y) * %: - +:

)

Z1iscos
without parameter

poissonrand=: 3 : 0

'mn’=. vy

roll=. -@".@rand01

r=. b=. m >: t=. roll n

i=. i.n

while. #i=. b#i do.
b=. m >: t=. (b#t) + roll #i
r=. (b+i{r) i}t r

". rand®l y



exponentialrand=: 3 : 0
exponential random numbers -".randd1 y
f(X) = 17 )

f(x) = e

'stick’ plot 100 histcount exponentialrand 10000
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gammarand=: 3 : 0
I' random numbers ) '
109 = - xe(-%) e
BT (a) B r=. n#0
k=. p-i=. <.p
gammarand(p,n) if. k do.
pisid(=e), pODOOO r=. betarand k, (-.k),n
p=1is exponentialrandd OO O0O0O0O r=. r * -".rand®1 n
upooooooonoooood n00000Uapg
1 .
a:lDDDDDDﬁDDDDD(J:B) if. i do.
«00000000DD0000OODOOO0 r-".*/rand®l i,n
m
a:E,ﬁ=2DDDDDDD mOy?00 end.
)
‘'stick’ plot 10 histcount gammarand 2 10000 'stick’ plot 10 histcount gammarand 3 10000
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B randomnumbers
f(x) =

where B(a,b) = [ t3-1(1 - t)>1dt

betarand(p1,p2,n)
plisAy, p2isd;

'stick’ plot 10 histcount betarand 2 3 10000

X211 — x)°>-t

zzzzzzzz

06 BAy=2 1, =23)

betarand=: 3 : 0

‘'pan’=.y
if. (I>p) *. 1>q do.
b=. n#l
r=. n#0
whilst. 1 e. b do.
m=. +/b

x=. (rand®1 m) "%p
y=. x+(rand®1 m) "%q

t=. 1>y
z=. (t#x)%t#y
i=. t#b#i.#b
b=. 0i } b
r=. (z+i{r) i } r
end.
else.

s%(gammarand g,n)+s=. gammarand p,n

end.

)
'stick’ plot 10 histcount betarand 4 6 10000




cauchy random numbers

NB. random numbers in a cauchy distribution "7

NB. with F(x)=0.5+Carctan x)%o0.1
NB.

NB. y = number of trials
cauchyrand=: 3 : 0

3 0. o. _0.5+rand01 y

D)

discreterand ((i.4);0.1 0.3 0.4 0.2);10
1131122232

'stick’ plot 100 histcount cauchyrand 10000
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