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An introduction to the theory of finite Markov chain including transition probablity, recurrent states, stationary distribution,
MCMC, Propp-Wilson algorithm.

FEDENERE Learning Objectives

H | AR~/ 7@EHEICEYT 2 ERNEELEET 5,
BR~IILOT7EHEICET 2BRIREOHECEEAMOGTENHEK S,
Z | To understand the basics of finite Markov chains.
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| To become capable of determining recursive states and computing stationary distributions in finite Markov chains.

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | BRvLI7EHOERLHE | BRI 7EHO TSR & HEBHEERITI,
BT
Z | Definition of finite Markov | Definition of finite Markov chain
chain
2 B | @R~ La7EHOBIRE R | BRI 7EHOBREKREBOHEE
% | Recurrence and recurrent | Recurrence and recurrent states
states
3 B | BR<LI7EHOBBEDOZE | BRI 7EHOMEDZE) RED FEHA
) JRAE D B A
% | Limit phenomena. Period of | Limit phenomena. Period of states.
states.
4 H|ERYILAOZ7EHDOERE D | BRVILI7EHOEEHH,MCMC
#,MCMC
% | Stationary distribution, MCMC | Stationary distribution, MCMC
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Z | One step calculation One step calculation. Difference equations.
7 H | BINEBAEFZDO, 18~0OHHE | 1RTy FICL25EEFE-T. 1 A~DOFHEEXRERD D,
% | Probability of visits to a point | Calculations of probability of visits to a point based on the one step calculation.
before the absorbing time.
8 H | BREZNOHFEEEENH | BREZOHRRFE L 05 OBER
DEIR
@ | Expectation of the recurrent | Relationship between stationary distribution and expectation of the recurrent time.
time
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In order to understand the contents of the lecture effectively, students are strongly encouraged to take handwritten notes by
themselves and review them after each lecture.

B | #8E Fickl, /
sEE:

(BR~/L o 7E#HEE) | [MEEREOER] RT7TaLy FE, AE. MK 5000M) CONEOE 1 ZEE 1N HHE 6 HICHE
WLEERZTON., ZTITEEFNHRLMCMC £V > 7Y 7 1E, [RE LWL MCMC AP (Haggstrom &, HIrHkR)
BB T 5,

%= | Reference: Chapter 1, Sections 1--6 of the book by Rick Durrett, Essentials of stochastic processes (Springer Texts in

Statistics), first edition, Springer-Verlag, New York, 1999. Price of the 2012 second edition: JPY5000.
Reference: Chapters 7 and 10 of the book by Haggstrom, Finite Markov Chains and Algorithmic Applications (London
Mathematical Society Student Texts Book 52), Cambridge University Press, Cambridge, 2002, JPY14821.

H | BEMBEICOLWTLR— FORHEZRD, REANBROBRE LRED HEB-NHT EANLSREICTDHET 2 h2HET %,
%= | Grade is based on answers to the quarter-end exercise. The regular attendance at lectures is also necessary.

H | isozaki {at} kit.ac.jp
BRIIELIFTZEDOEREFE->TTI, LAR— FREIL. MICERIL TR,
J—=byavEEHTIC, ARBEMBTE S,

Z | isozaki{at} kit.ac.jp

| perform a lecture using the blackboard of a seminar room. | print and distribute the exercise.
This course does not depend on laptop computers.
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