g @ stat- ucla. ed

OH: Tues ., Thurs. 4-5PM , MS 897

Coursework - weehlj HW * f{r\a\ exam on |ast lecture

Topics :  random number  gene rators
Monte (Cpelo Integration
Importanee  sampling
Markov Chain Mente (arlo (Mcmc)

( genetic algorithn, particle Swamp)

Tntroduction

14403 2" WW  Manhatton Project [atomic bombs

First computers
Mont Corlo computation

Femmi . neutom  diffusion « Sampling  randomness

vl U Newmman

Metopolis < Momte (Chelo MEfmpolig o.lgouff'thm (McMmQ)



\r\)‘\‘j Monte  (Carlo ?

() Smaulotien

(2) (n’(ejmﬂo‘n Fer)
Exampe fo fox)dx [-[J—[

owrea under Curvl

< 2t sx
X ~"
owvea of each rectaqgle
sum otin of
\r\’(egro—\ (S devfinea s> tha  timit of ‘areas gy appmaches VR
) &1
. - £
2- dimensional : LJU ‘f[& x2) dr dxz '
AN
N : cells e N
o N , ﬁx\

cl- dimensi;mal : J'J' f’ ][(x‘ Xo ... Xd) dxodre g,
0| 0

I
N cels ., hgh dimensims — Crashes

:)( (X %o Xs. -. %d)

() ) -/ (n)
_X‘ X _)( ~ LUnifem [ 0. l—_)d
n mndow\\g Sampre n pts wl d o and @03, thom
"!ﬁ Z 'J?(:)Cu)) —
=

i to approximatl the in feﬂf‘ul



population —> GAdEN semp/ie

(N cells) (N ponts) d
\s ( UAESR 0T wdimensiswall
|~cl;oo‘oo 500 oo - dmersiona iy

(3) Opti mi2atim
(ibbs distributin
_ - e
/U(,N) = -;Z— e ”r_s sempamtore
lower energy > high pobabiliy TLLv > mone stobie. gyt

lswer temp 7
. re duer temp > Simulorted M

2 ene Sustem
Coo -7enerdy of Sy —> conyeres to Shortest path /

v
10 Start from high temp. then +to
reduce temp. gradually

it in temp.
optimizatim poirt ; [owest enermy gk Cer fain P

Al [ Machine Leorning / Deep Learning
(1) Stochastic 3md',@,¢ descenk

(2) generatey models

) Alpha Go : Moty (arlo tree Search

Gome  Tree breadth —

m \L
N AN depth

rundomly sample  seme. dlirections



PQ"JQ ‘ : Ra’\dcvm numobper generatcm&

Uniform  Fandem number Unf Lo, 1)

\ \
O \

VI | | P S Unif [0.17) indeper\demt)U
Star plot

P e X

°  evenly Spaced

HA+——tHH—t+H X

Hi SfOSV an 7 'j‘t\equxms
ALV [
4 | r I

2D Scattepiot
A.Ut-ﬂ
[
independerdt
0 ( > \Jk
J\U‘t{'\
de‘)er\dex\cﬂ b/w Ut and U <4
0 - >



/:‘ t'. KU"U2uU§), (Vs Us, U0 . ...

|
4
e . '_\.X (Ut Ussts Yt

. Linear  Congruential Method

Start fmﬂ\ Xo Cinteger . seed)

Then iterote

Aipr = O Xe *+b ‘modl\/\,

N/
Car?{ullg chowen ‘.f\tQQ‘?f S
eq. =1  bzo . M: D
. ¥
diwide ‘03 M, targ remainder con ran o oll numbers
0 25\_
_\ = @ mod Y ‘F"W’“ w \r\o-t included

)
Xy e Lo. L 2., ..., @)

Ut z )—(,\;'\ ~~ UN'FCO» ‘]
£ M is lawge

Consider Ut as continuous rea | numbers



Example:  Xo =\ Rest = SX¢ +0
X, = (& Xo + p)mod M

(mod 1)

= (S| *0) mod ] =

X, - (§-5 + 0) mod 1

X3 = (5-4+0) mod

Xg = (5:-6%0) mod ]

N)
I
6
2
Xs = (S240)mod 7 = 3

Yo = (5-2+%0) mod T

()

l

Xe = (.5, %,6.2, 3.1

PSeddo’= rondaiy — CERININSEH® not completely

roandéem

however, if yoa don't Rngw twe,
integer ond  Seed we started uirth,

Yow can treak ¥4 as random.
2. Inyersion Method
Simalate Fair Con
U o~ Unif Co- ()

X:{Heacl AERS
Tarl  f ved



SUimlote Fair Dice
I( 12 Is Iq— L 15

| 1 | \ | {

0 /e 206 36 /6 S/6 |




