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Anyone who considers arithmetical
methods of producing random digits

Is, of course, In a state of sin.
— John von Neumann (1951)

W\\O,'E A‘& Oew Niuweeinn  Wlaw ?

We taw o\‘\sﬂ\x}ui S«L. ht.'l“u)ww ”Wow“
" h
(&zufo vamd e

Poaudoranlon numbns Rade He \oia/ ao(Vm‘rugA
’g Tm@zm’\'Lb'\\*\T_v ) L0 dzbu7j;wc7) CC““H’M(SWS)JC'

afd ~
Aund ’Huj W_-&Iaﬂo—Q ot Comar.

J

But *H.aa Com at a_?Y‘fC.A

Most Do Qo\w a\ a,wk Homl 1S

L]\Y\L&JD Cmqyued’ia&- Cﬁpw&a’v (ch‘)
J

X = @ Xo-t +¢ (mod M)

Uy = 2\'\%\1 s X Uh’mcnm\j distv butsd
in  [o4)

47, Un = Xo . s ~ w«\;wm\j distr buted
(M-O W £°>L1




2.3

, Fost ﬂwﬁ‘y Good mest
0’7C +l-. +:M

LCG)S 4V} Sam.

Cl,\cos'm. co
\A;‘Zoo L e M

Notice Hat X ar in e 0L ¥, <M.

W&%W%XX-mwsfr
\oa Xp-\) auwdl  wil) ?-u«-l\c_ M&W

Ccma[i{\'ons ans éwcwm ’Hxa(’ LnSuv e 'H«;_g Maoc)mwfux}-(,:

‘H\.eorem [Tc.%%:] A LeGg widh ?a/l.au,d'u,g a,e M
Ros M}m«,ﬂ/\ M i au&o«% i f
©  ged (¢, M)=1;

(0 o=l (med P/ fe ey prims p d.vaﬂﬁ ;
vy a=1| O‘M&A‘) l')f M IS a w\uH.p&_ o{ A,

’h\\S meams e 4 all lnggm‘s I Zro, "y M—-l}

i Sem Adiu befou rﬁfw&rt—\m) Hem prielics .
’go{ ‘nm OAL gQw\D S IUY&,'M ,l
ArrdSanns” &/

.. Mo Lot




/R, 4
S\W\Qlt VUCL:(s e wse QNG’S

ornv m SunN wor&&‘(‘a-&‘.o—x«.) Sowma Wowh'm.w
fQHG( 1S wted Ce.v\&w«."”y wt LCg).

3
Mam &w“%; S‘("’aﬁas \(ow.gq, 1S O) ver 2=l = MAXINT
ew;nﬁ ~ |6 ¥ MAXINT

—T-m)lul\-) ) T uses

A mtdude. lwatle Y

grdefine  MAXNT 147 AS3LAT
wdbive.  SEED 12206]

(ovg/n/a,ulo'mC);

dovble U Agdem C )

s doubl T
£t = (dovbhe) randem( Y/ (daoultle ) MAYINT |
3 atupn ; é
or, +/(eb b ) HAXWTH)
~Aoid it — Navdem C ) fov [o)j_)

S Yoadlew ( SEED) |

k

—» Somae of Alis mar be. 575"'2% Weu'fl
= fertability of RNGTS 15 o et M&w

}Jgrenn iel




l2.5

o%koos'.v%, an _integer ¢ budween 1 and N Yandomly :
J

(= | 4+ (imﬁ)( N » uJ_.mHAGW'( ) )-)
uk Eo)i) WS]M)
divide by (MAXINT+1)
N U Yand g

N# U vadom ) s dakle i vawse [0, N)

Gint) Hrumeales Lo O N=~I
+ 1 7Q.+5 4o \... N

— I?c wWe wuSe Co)i] UAS 1 own 04: (A_.\’MJ.QM\—" (J"h&.ou‘(:
of 23% cov, wil 3}.&& N4+

—HA“\S ":‘_ﬂ\ ew@gb.wl
T ow wee Wa—éwkiwg L youull dip cne!

Srom
o Clnsing , & duwrete  distibition:
SUP@WL Wi wolX f(o)—‘ c. 4 \ t P
p()= 03 .43 TP
p3= 0%
‘F(*): 0.1

-t-:: D&_.V‘AM&W();

1§ “<o4) ¢ ¥
e 4 (t<o) § %
oo if (t<oq) f 4
Ase 3




126

o ik a vaudow poirt _n 2D -

‘J‘I+Lt 8 .
| Chease %4 , U YordemC ) Mo

2. chone Y Umifvmn 04'01) G wnifrm 0+ 27

3 WYew + Pie.?b Fo\‘wﬁ‘ﬁ bai Foven 1w T A c_lrcl&.? (r:l/,_)
Yxl),v.‘:hp—wmw, Pads discanded £ outiide

\ Avro. mit airk _ (‘) - 7&5‘%
h l [
?
e—l — \ . e 3D .
ate

. Sku”ﬂx a &ncﬁ_ o:e Cardls:
A‘U SW}A Cards C‘).‘.) CMJ:

-S:ru;:w dewm +o 2

{ @o%mm\w*ﬂﬂ#&ml%j,Suji
'IW'{’mo\naMa,u_ C, ad C; g

ey ches s vk !




12,7

Random number generation is too important
to be left to chance.
— Robert R. Coveyou (1969)
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Random numbers fall mainly in the planes.
— George Marsaglia (1968)
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1.0

Taeuda [Tazas]

Every random

""""""""""""""""""""""""" number generator will fail
""""""""""""""""""""""""""" in at least one application.

— Donald E. Knuth (1969)

1.0 Un

Figure 3.1 A set of two-dimensional points, (4n,tn41),n = 1,...,508, pro-
duced by un = X, /509, where the LCG is given as X, = 170X, _; (mod509).
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Figure 5.1 Tail distribution in the Box-Muller method with the linear con-
gruential sequence, Xn = 16807X,—1 (mod23! — 1), over the entire period.

/\/o:(b a,{So "/mmc&'f.‘ ™ / __.2,&26531 ~ 6.(¢ uQ>€~r éwup(




