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This workshop aims to give an introduction to the Monte Carlo method. The
Monte Carlo method was initially developed during the 1940s when the
lectronic computer was just first available. The Monte Carlo method solves
problems that are intractable by analytic or other means. The use of Monte
Carlo methods spans many areas, such as phase transitions in condensed
matter physics, modeling of biological molecules, fluid flow, neutron
diffusion in reactor, statistical Bayesian analysis, optimization, image
processing, bioinformatics, etc.

In these lectures, We begin with the basic principles of Monte Carlo method,
introducing in an elementary way the generation of random numbers, concept
of Markov chain, Metropolis algorithm, and analysis of Monte Carlo data.
We introduce briefly the concept of quasi—-Monte Carlo, and a little bit
quantum Monte Carlo in physics. We demonstrate the use of Monte Carlo
method from applications in statistical physics, statistics, and other
fields. In the later part of the lectures, we’ 11 present more advanced
topics such as efficient simulation methods (simulated tempering,
multicanonical methods, cluster algorithms). We end the workshop with a
few invited review talks on Monte Carlo methods.



LFE R A b
Beijing International Center for Computational Physics

HHEBRREME
—EFEHFFTTHFERALEA
(T ERAYEL T ERFARA, 2003412 A 16-22 8 )

EHHIP
Zhang Shiwei

Department of Physics, College of William and Mary, US
Lin Haiqing
Hong Kong Chinese University, Hong Kong
Dong Jinming
Nanjing University, China

Xiao Hu

Japan computational material science center,
National institute for material science, Japan

PR A

AT ARG BT B R WU BRI U B N T X R GV B 755 R ik, &
FERE BBV RIS E BEE BT T AR T 1 S0 B 7R M R e D S S ST BAR AN
PSR, BRI I RS TG DA R — S D N o Sl — R B2 ST RN, 5
DA B RENS T hris B 1 58 R 2 AR M R I B GS R G b (1 Lo LS, R0
SO T S BE ) L R B 2 INE S 15 2005 A1 50A TT 0 E K bRl S SR S B
TR SR DNV BEAE R AR R W2 o i [ Br B 2L 50K R — i ig
FHR AT BT S FOR o i 2RO A AR AR AT, IR AR L B8

DR R ik



