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@ MCMC - Markov chain Monte Carlo - nastao u Los Alamosu.
@ Stan Ulam - pasijans.

@ -Nojman, Fermi, Metropolis.

Naziv dobio po kazinu u Las Vegasu gde je Ulamov otac ostavio
poprili¢no novca.
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@ Metropolisov algoritam

@ 1. Ako je promena energija AE < 0 prihvatimo izmenu u
konfiguraciji.

@ 2. Ako je promena energije AE > 0 prihvatimo izmenu sa
verovatnoom exp(—é—?).

. v - . . . . . AE

° Uvoc_i|mo slu¢ajan broj & izmedu 0 i 1 i ako je & < exp(—kB—T)
konfiguracija se prihvata (molekul se pomeri unutar kvadrata). Ako
ne vraéamo molekul u prvobitan poloZaj.

Petar Mali Multipath



Metropolisov rad

Petar Mali ultipath



Metropolisov rad

Petar Mali Multipath



Metropolisov rad

Petar Mali ultipath



Metropolisov rad

Petar Mali Multipath



Metropolisov rad

@ Maniac

Petar Mali Multipath



Metropolisov rad

@ Maniac

Petar Mali Multipath



Metropolisov rad

@ Maniac

Petar Mali Multipath



Metropolisov rad

@ Markovljevi lanci

Petar Mali Multipath



Metropolisov rad

@ Markovljevi lanci

Petar Mali Multipath



Metropolisov rad

@ Markovljevi lanci

Petar Mali Multipath



Metropolisov rad

@ Markovljevi lanci

® p(xs5|xa,x3,x3,x1) = P(x5|xs3)

Petar Mali Multipath



Metropolisov rad

@ Usnijmo fiziku

Petar Mali Multipath



Metropolisov rad

@ Usnijmo fiziku
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@ Usnijmo fiziku

@ Avanture gospodina Tompkinsa.

Mr Tompkins
in Paperback
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o Kristali

@ Translatorna invarijantnost
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2d Izingov model

™~

° 2-D Ising Model

e Hamiltonova funkcija (feromagnet)
_F_ _J
H=E=-3) Si:x

X

Petar Mali Multipath



Metropolisov rad

2d Izingov model

™~

° 2-D Ising Model

e Hamiltonova funkcija (feromagnet)
_F_ _J
H=E=-3) Si:x

X

o S5;=+1
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@ 2 ¢vora (2 spina)

°
e prvislutdaj: E=—J-1-(-1)=J
o drugisluéaj: E=—-J-1-1=—J
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@ Beskonacna resetka
o Kriti¢na temperatura za 2d Izing na kvadratnoj resetki @ = 2.269
°

M(T)
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Slika preuzeta iz master rada Milosa Adamovicéa
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@ Monte Karlo srednja vrednost
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@ Monte Karlo srednja vrednost
N
° (A)= ﬁ dim1 A

Petar Mali Multipath



Metropolisov rad

° magnetizaciji/
(M) = ﬁ Zi:l | M|
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@ magnetizacija

(M) = % S5, M|
@ srednja energija

<H> = ﬁ Ei:l Hi
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@ magnetizacija

(M) = 3 S, My
@ srednja energija

(H) = ﬁ >i=1 Hi
@ Binderovi kumulanti

4
U =1- %<<,C,/I2>>2
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o Magnetizacija

Absolute Magnetisation per spin (<|M|>/N) vs Temperature (T)
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Figure 9: This plot shows the differing results of the Magnetization for varying
lattice sizes, L x L.
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@ Srednja energija
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@ Srednja energija
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@ Srednja energija
o

Energy per spin (E/N) vs Temperature (T)
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Figure 7: This plot shows the differing results of the Energy for varying lattice
sizes, L x L.
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Problemi

@ 1. zarobljavanje u neki minimum, koji nije globalni za datu
temperaturu.
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Problemi
@ 1. zarobljavanje u neki minimum, koji nije globalni za datu
temperaturu.
@ 2. korelisani rezultati
Razvoj ralunarske industrije
°

@ 3.paralelizacija procesa
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o Klasi¢ni Hajzenbergov model
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o Klasi¢ni Hajzenbergov model

@ Kubna resetka
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o Klasi¢ni Hajzenbergov model

@ Kubna resetka

@ Spinovi na &vorovima mogu da imaju proizvoljne orijentacije.
Parametrizacija jedini¢nih vektora koji sede na &vorovima se vrsi
pomoc¢u dva ugla 6 i ¢.
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o Kilasi¢ni Hajzenbergov model - Multipath
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o Kilasi¢ni Hajzenbergov model - Multipath

Multipath
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o CESGA - Centro de Supercomputaaon de Galicia
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@ Metropolisov sistem - Multipath
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o Kilasi¢ni Hajzenbergov model - Multipath
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o Kilasi¢ni Hajzenbergov model - Multipath

Multipath
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o L=10,T=1
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0 L=10,T =1
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o L=10,T =1, N = 10000
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o L=10,T =1, N = 10000
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e N =1000

Petar Mali Multipath



Nas rad

e N =1000
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o [ =10, Multipath LS = 10000, SP = 10000, Singlepath
THERM =2 -10°, SO =5-10°
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o [ =10, Multipath LS = 10000, SP = 10000, Singlepath
THERM =2 -10°, SO =5-10°

multipath -
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o [ =10, Multipath LS = 10000, SP = 10000, Singlepath
THERM =2 -10°, SO =5-10°
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o [ =10, Multipath LS = 10000, SP = 10000, Singlepath
THERM =2 -10°, SO =5-10°
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@ lzing multipath
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@ Tarin " Tulipko”
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@ Hvala na paznji!
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