Demonstation
Y 4 Bhoco proal‘am Fandom _ LLG. cppP

Xy = | , a= /I680¥% , L:Z.s“‘\ = 2 |HZ 483 647
=0 ( Levis - Goedliggu - *T1 (e ~ parauue‘l'"s \
klso a3 , b= 32
c=0 , 3, 4 obse-ve Pen’oJIc:fj

‘?f‘ow\ Klew and Godunov
c-= 65, br 65 S3F | c= 311

~/I‘GM4°"-\—LCG’ a b c w !-u.)\f- \ipr’uw'\' 4’1,$53‘

o | Kmqcace -p P-Posr =
./rauolov-\_LCGn a b ¢ w ] Kmaracz ..P pP-pPar —Lloc,‘t - '-bxj 1

— series  |ools Jaod — shoco kis‘b‘j fang (4¢v:~'l~c‘ous sleocl be
— alows Correlatious wlhen P“’#;"j Granssian }
xn.(.‘ vsS “‘4 ( o/&Xdel{-&l‘\ )

- period:c"bi a shoert F.o.,-:ooltc..'-lj s beo
lm‘a“-(— periodicity i b
Perroal:c.'-\-_j leieles tm as sean ase o uuwber 75 repea;(:eal
es. SFT 4 13 SF 9
However a druly ravdow, sejuamea caw kave repeats
ranel oue | 1315, con [random_ numbers ram!o»a.orJ/ sequtnces
-5:H3n5-l‘|~¢ seed zllowws ws o reproduce s lts

-clm.ndiuj sSee J;u-es aua'HMf r-eelizat fon o{r -(L-r. 8 i latroy //



Aunotter approa.blai Generalized Feedbocl Skt &3.‘4{-# MeHeod

Xn = Kn-p © Xp.g

N, P oawd 4 are imtegers , P” 9

= Ubing Seme approach , Jene,ra.{e P raudonm ?wﬁeaer,s

C’.j. P‘:S > 153 a,,x3

l‘{ lLJ?)Z?/ZO)?(c,

7

R
"

g = Xpoe O KXo = %, ® «

. W\ i .
Lo\a.ere C‘D 1$ execlusve or B 0pe<~4;l-?ou. on b.{'.s

"E?N&Qn‘\‘:v\j o{l’l ..P & .l ’xn-i

e.q. a ® 7 =7 J,= (01602,
+i0 T <O‘ L1 )z
1 e1e o one of , but net both
3 ol L
©Co0|l | ° 3, Pesu.u-d‘c' exclusiwe of
Ay = 3
This is aw e.xample oF bt 5‘4'—(‘(‘;““9 o re,u;res Lt mu:Pula.{-:ou

s

Must choose p and q ca.reﬁo.ﬁj (52! and 168 werle well )

\V\ C/C“"" Ll@)? s 4«7 slhow XOT - PP
TFortran reor < 4, ?) &Mﬁ-base& prograws



C'an COvrn éo'nc +aoo de,n e.ra.'Eol‘s

e.y- use 2 LlGs orf 1 LCG acd 1 bH shuffler

“use RANGL 4o az:&, sy, N =256 R s

- atere w & (ist

-use RNG2Z 4o P.’cl._ o randlowm nuwmber M Letweey, 1 and 256
- reploce MY clenent LJ XN gennrated bd RANG L

—- N |t s&u#(&«g "

lw e end , simulation resals must be inde peadeat of tle

RQG'I - Can c.o-lg:?fm Jhis "J ae,'H:m;rJ Sawvce s lfs
[ART o 28 2 A:ffere.t Re s

Evew if RN passes sintistica] fests, resulbs meay be
Seustive b rare euends
e.y. \F Precass (s seusitive +o numlers i Hha
Fange 6. FN2L % sooel small bias in ROG o\

tl.ﬂ.\){ Ia/‘s e ;"“r&gf o XN rese. (=

Note 'Fl‘om Numerical ‘ZQCQPCS
- Never use LCG
6d =
~ NNever use medthod wo: e periok < 2 - Zx0
= Never nse method Het &:s&iugu..%l«es Letre e
raudonrress F low e~der a-cl Lt.ajl« ord=,~ L.+
T Mever use [uiltcin & and St qecscatess

UPSHOT: 's hard +o be randomn 5?43 affenkon o Ha ROG Yol USR .



Monte Carlo CMC} lm‘l'eara:l-s‘om

Uesual methods [ke

Sinqpaoh’s rwle worlk well i
| er 2 d'neasSsons

Foer Ad- dimensional ivz'/-ejra-l-c’cv\/ ‘(‘Mpe,zoid rule
Was erctor AU 4 , where A js 4 of tn‘learqual evaluatious
- -|/'-
tor ML Me-l'\.\oi) ercor ~NU
- ML

- indepen ewt of

converqe s faster for Ad ? 4

( <+ dicmeusions )

C lassical qPProAcLes
|~

lm €

—— —

n inte-~ vu( S

i i g
——

m

aA-D ‘écP‘A ol ndo )
Scurse of d;m-ens;oqa.l.‘"lb

Ea ‘Prom—‘ Statistical mechanics C‘Xué-}&__>@ (%2, 42)
Conasider 50 atome ou o su.ﬂ(:auz. 1 5

E )v“ (*3, )
u = Pa'l'ew'(ta\ C.MrSy °‘F I—JL\’LQ 531,-[-5“ o—p >0 J®
= L&( x,Y%1, Xy, jr-) nee «s"o; 35‘0 )
A\)-t-ra.ao.

evl.eraj ax 4-<m-pe.ra.-l-ur< e is

3iven !'J



{WUH= 1L K&x, de,f&'x,_gdjl .- j'&xfa j£7>"° W (x,.. Yoo e—'/@"(

QK
£e =
Hie s a = 250700 - Linensond kgT
?u-éesm.(
For elassical method '&cPu. ~ n& (Ie{' n=/ro0 )
=)
~ O
For ~/GH, precessos — & "/oq o?n.r-:‘e.‘o-s /S
Hat does & -C{ops a Jo’° oPS /o
evele
pe J too Po &2
o ops = o s = 52 ¥ yg

0'° ops/s

Mc A?Fraa.c,(a = 1

b
F-= j ‘V(x)a«
2 a

=Fex
/\7 Cx) Grenerate Pails of RN C«G:JS:)

x

o e st. e & x; =L

tunel o %4, £ H  wlee H>{ix)

foral xe t&)L]
Pm‘aa.l-'-l-"lj oo 'Po’m‘l' (x:,4:) = Aree. wundir curve
'r-a.\is under -lfc-x) cur R Area of N atony o
b
NGt . Lt

—

N “ilb-2)



