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DATE APPROVED (COMPLETED AT UNIV LEVEL)

COURSE PREFIX/NUMBER |!SC 5228

COURSE TITLE Markov Chain Monte Carlo Simulations

PRE OR COREQU |SITES MAC 2311, 2312, Scientific Programing (ISC5305), or consent of thel REPEAT CODE 00

LIST COURSE OBJECTIVES:

AT THE CONCLUSION OF THIS COURSE THE STUDENTS WILL BE ABLE TO DEMONSTRATE THEIR
MASTERING OF MARKOV CHAIN MONTE CARLO (MCMC) METHODOLOGY THROUGH PERFORMANCE OF THE
FOLLOWING SKILLS: INSTALLATION AND USE OF PORTABLE PSEUDO-RANDOM NUMBER GENERATORS.
PERFORM ORDINARY MONTE CARLO (MC) CALCULATIONS. STATISTICAL ANALYSIS OF DATA AND
ESTIMATION OF MODEL PARAMETERS. RUN MCMC SIMULATIONS EMPLOYING METROPOLIS-HASTINGS,
HEATBATH, AND OTHER UPDATING SCHEMES FOR APPLICATIONS IN A VARIETY OF SCIENTIFIC FIELDS.
USAGE OF THE MESSAGE PASSING INTERFACE (MPI) OR A SIMILAR ARCHITECTURE FOR PARALLEL
SIMULATIONS. THE ABILITIES OF THE STUDENTS WILL BE TESTED THROUGH THE SUBMISSION OF
ASSIGNMENTS, BY CLASSWORK, AND BY AN INDIVIDUAL PROJECT THAT WILL BE PRESENTED TO THE
CLASS.

OBJECTIVES SHOULD BE BROADLY STATED TO ALLOW FACULTY DIFFERENCES AND ALLOW CHANGES IN MODE OF
DELIVERY. ENOUGH DETAIL SHOULD BE GIVEN TO DISTINGUISH FROM OTHER COURSES iN ASSIGNMENT OF A SUS
COURSE NUMBER. COMMITTEE APPROVALS ARE REQUIRED FOR A CHANGE IN OBJECTIVES.

GIVE BRIEF OUTLINE OF TOPICS TO BE COVERED (NO DATES):

SAMPLING, STATISTICS AND COMPUTER CODE

ERROR ANALYSIS OF INDEPENDENT RANDOM VARIABLES

SIMPLE MONTE CARLO (MC) SIMULATIONS AND SELECTED APPLICATIONS
ESTIMATION OF PARAMETERS (FITTING)

MARKOV CHAIN MONTE CARLO (MCMC)

METROPOLIS-HASTINGS UPDATING ALGORITHMS

APPLICATIONS OF MCMC SIMULATONS

ERROR ANALYSIS OF MCMC DATA

PARALLEL COMPUTING FOR MCMC SIMULATIONS AND OTHER ADVANCED TOPICS
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EVALUATION CRITERIA. CHECK ONE (CHANGE IN EVALUATION CRITERIA REQUIRES THE
DEPARTMENT TO SUBMIT A NEW SYLLABUS FOR THE FILE)

EXAMS ONLY (THE NUMBER AND WEIGHT OF EACH TO BE REFLECTED ON THE STUDENT
SYLLABUS)

J | EXAMS AND OTHER (SUCH AS LAB REPORTS OR ASSIGNMENTS, TERM PAPER OR WRITTEN
PROJECT, ORAL PRESENTATION,; THE WEIGHT OF EACH TO BE REFLECTED ON THE STUDENT
SYLLABUS.

NO EXAMS - ONLY ASSIGNMENTS (TO BE DESCRIBED CLEARLY ON THE STUDENT
SYLLABUS)
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