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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. HRF2LHK Course Title 543 Introduction to Computational Physics
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Originating Department
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6. AR EUT) 0755-88018268
Instructor(s), Affiliation& | HUANG Li, Assistant Professor, Department of Physics
Contact Rm. 203, No.2 Research Bldg.
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AR, HeRESR HEHUEF T B Introduction to Computer Programming B (CS102B)
Pre-requisites or Other| # 122 541143 | Thermodynamics and Statistical Physics | (PHY204)
Academic Requirements & A3 Introduction to Solid State Physics (PHY321-15)

SRR, HEZEIMH
Courses for which this course | 75 N/A
is a pre-requisite

REERBRARENER |5 ya
Cross-listing Dept.

RN K #¥H P SYLLABUS
#% B 4% Course Objectives

This course provides an introduction to some of the most widely used methods of computational physics, including
numerical solutions of differential equations (initial and boundary value problems), molecular dynamics simulations, and
Monte Carlo simulations. In addition to giving the students a basic working knowledge of these particular techniques, the
goal is to make them comfortable with scientificc computing in general, so that they will be prepared to tackle also other
computational problem that they may encounter in the future. The Fortran 90 and C++ programming languages will be
used.
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ik % > R Learning Outcomes

It is particularly important in this course that the students should learn by doing. The course is therefore designed such
that a significant fraction of the students' time is spent actually programming specific physical problems rather than
learning abstract techniques. Students will be expected to be familiar with basic programming. The goal is to make the
students comfortable with scientificc computing in general, so that they will be prepared to tackle also other
computational problem that they may encounter in the future.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

The tentative schedule for the lectures is the following (the numbers refer to weeks):
TR (BT n oA 58 n A I 1))
1) Introduction to basic knowledge of the Unix operating system (including Shells, Vim, Gnuplot...);
Unix #:1F R RFEREHR, 045 shell wfE. Vim Zi4E2%, =W Gnuplot 283 A/ B %t 145 T .
2) Basic knowledge of C++ language;
IR A CH+ AT

3) Basic knowledge of Fortran 90 language;
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B R BN HFEEA Fortran 90 ZwfEsnili.

4) Data fitting (interpolation and extrapolation);

BEARBUE T BaEE

5) Numerical integration;

HUHARS

6) numerical differentiation;

LUK Vi

7) Numerical solutions of ordinary differential equations (ODE) | (Initial value and boundary value problems);
W T R EUE ML (RIARE IR RN 1 S 17D

8) Numerical solutions of ODE Il (quantum eigenfunctions and eigenvalues);

B 58 15 7 R IR AR AR FTA I 2R PR BB K i«

9) Panel discussion and student presentation on mid-term projects;

i projects F/NH B FIZ AR o

10) Partial differential equations (Elliptic, parabolic and hyperbolic equations)

WA AL Xt R AN AU T3 7 R KA SR A

11) Linear Algebra (Matrix, BLAS, LAPACK ...);

RNVEREL RHITECE EE RAEH

12) Fourier transform for PDEs.

AR R I 4 R B

13) Periodic solids, plane waves, and band structure calculations.
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14) Molecular dynamics simulations (basic schemes for classical many-particle dynamics);
LI T B IR

15) Monte Carlo simulations (Random numbers, Metropolis algorithm for equilibrium statistical mechanics);
SR RIE L.

16) Kinetic Monte Carlo simulations
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There is no required text book for this course. Lecture notes, along with other material, such as homework assignments
and program examples, will be made available during the course. In addition, the following textbooks are recommended
reading: 1. Tao Pang, “An Introduction to Computational Physics“, Cambridge University Press, New York, 1997,
QC20.7.E4 P36 1997; 2. Computational physics. K. H. Hoffmann and M. Schreiber, QC32 .C65 1996.
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MA. +=%%%%%] Letter Grading
OB. =g GE/AEM) Pass/Fail Grading

2 &t REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority

WERHEE SR RS
Education Instruction Committee of Physics department




