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2301011 PRECALCULUS 3(3-0-6)
PRECALCULUS
Condition : —
Algebra; polynomials; functions and graphs; exponential and logarithmic functions; analytic geometry; trigonometric
functions; complex numbers; matrices and determinants; systems of linear equations; sequences and series of numbers;

vector algebra in three dimensions; cylindrical and spherical coordinates.
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2301101 CALCULUS1 4(4-0-8)
CALCULUS1I
Condition : —

Limit, continuity, differentiation and integration of real-valued functions of a real variable and their applications;

techniques of integration; improper integrals.
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2301102 CALCULUSII 4(4-0-8)
CALCULUS I
Condition : PRER2301101
Mathematical induction; sequences and series of real numbers; power series; Taylor series; approximation of functions
by Taylor polynomial; three dimensional space; calculus of vector-valued Functions of one variable; curves; calculus of

real-valued functions of two variables; introduction to differential equations and their applications.
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2301103 CALCULUS 1 3(3-0-6)
CALCULUSI
Condition : —

Limit; continuity; differentiation and its applications; integration and its applications; techniques of

integration; improper integrals; introduction to differential equations and their applications.
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2301105 CALCULUSI 4(4-0-8)
CALCULUSI
Condition : —
Vector algebra in three dimensions; limits; continuity; differentiation and integration of real and vector-valued
functions of a real variable and their applications; techniques of integration; introduction to line integrals; improper

integrals.
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2301107 CALCULUSI 3(3-0-6)
CALCULUSI
Condition : —

Limit, continuity, differentiation and integration of real-valued functions of a real variable and their applications;

techniques of integration; improper integrals.
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2301108 CALCULUSII 3(3-0-6)
CALCULUS I
Condition : PRER 2301107
Mathematical induction; sequences and series of real numbers; Taylor series expansion and approximation of
elementary functions; numerical integration; vectors, lines and planes in there dimensional space; calculus of vector
valued functions of one variable; calculus of real valued functions of two variables; introduction to differential

equations and their applications.
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2301111 CALCULUS 4(4-0-8)
CALCULUS
Condition : —

Mathematical concepts and their applications in architecture: functions and their graphs, limits, continuity, derivatives

and integrals.
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2301113 upagad 1 4(4-0-8)
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2301113 CALCULUSI 4(4-0-8)
CALCULUSI
Condition : —
Relations, functions and their roles in modelling biological phenomena; rates of changes and derivatives; antiderivatives
with application to scientific problems; definite integrals and their uses in sciences; first order differential equations with

application in modelling scientific phenomena.
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2301114 CALCULUSII 3(3-0-6)
CALCULUS I
Condition : PRER 2301113
Derivatives and integrals of trigonometric functions, derivatives of functions of several variables, higher — order
differential equations, systems of differential equations and difference equations with applications in modelling

biological phenomena.
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2301115 CALCULUS FOR BUSINESS 1 3(3-0-6)
CALCULUS BUS1
Condition : —
Models and functions; exponential and logarithmic functions; sequences and series; first-order difference equations;
limits and continuity; derivatives; curve sketching; extremal problems of a single variable; integration; improper integrals

and applications in business and finance.
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2301116 CALCULUS FOR BUSINESS 11 3(3-0-6)
CALCULUS BUS 11
Condition : PRER 2301115
Models and functions of several variables; matrices and system of linear equations; system of linear inequalities; vectors
and linear independence; partial derivatives; total differential; extremal problems of two variables; double integrals;

elementary differential equations and applications in business and finance.
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2301117 CALCULUSI 4(4-0-8)
CALCULUS1
Condition : —

Limits and continuity; differentiation and its applications; integration and its applications; transcendental functions;

techniques of integration; improper integrals.
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2301118 CALCULUSII 4(4-0-8)
CALCULUS I
Condition : PRER 2301117
Sequences and series of real numbers; power series; three-dimensional space; vector-valued functions of one variables;
functions of several variables; partial derivatives; polar cocrdinate system; double integrals; introduction to differential

equations.
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2301145 ANALYTIC GEOMETRY 3(3-0-6)
ANAL GEOMETRY
Condition : —
Lines in the plane; conic sections; translation of axes; rotation of axes; quadratic curves; plane curves and parametric
equations; polar coordinates; three dimensional space; lines and planes in space; surfaces; cylindrical and spherical

coordinates.
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2301170 COMPUTER AND PROGRAMMING 3(3-0-6)
COMP PROG
Condition D -

Basic concepts of computer systems; basic concepts of programming; computer ethics and security; applications.
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2301171 INTRODUCTION TO COMPUTER AND 3(2-3-4)
PROGRAMMING TECHNIQUES
INTRO COMP/PROG
Condition : —

Fundamental concepts of computer systems; program development; programming techniques and their applications.
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2301172 COMPUTER AND PROGRAMMING LABORATORY 1(0-2-1)
PROGRAMMING TECHNIQUES
INTRO COMP/PROG
Condition : COREQ 2301170

Basic programming and applications.
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2301181 FINANCIAL MATHEMATICAL MODELS 3(3-0-6)
FIN MATH MODEL
Condition : —

Applications of mathematical concepts : sequences, series, calculus, matrices and probability in financial planning and

asset allocation.

v
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2301201 ADVANCED CALCULUS 4(4-0-8)
Condition : PRER 2301108
Surfaces three dimensional spaces: real-valued functions of several variables: polar coordinate system; multiply integrals;

differential vector calculus; intergral vector calculus; introduction to tensors.
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2301203 CALCULUS 111 3(3-0-6)
CALCULUS III
Condition : PRER 2301102 or 2301104

Surfaces in three dimensional space; polar coordinate system; calculus of real-valued functions of several variables and

its applications; line integrals.
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2301204 CALCULUS IV 3(3-0-6)
CALCULUS IV
Condition : PRER 2301203

Sequences and series of functions; uniform convergence; tests for convergence of improper integrals; vector-valued

functions of several variables; surface integrals.

2301207  unagaw 3 3(3-0-6)
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2301207 CALCULUS III 3(3-0-6)
CALCULUS 111
Condition : PRER 2301108

Surfaces in three dimensional space; polar coordinate system; calculus of real valued functions of several variables and

its applications; line integrals.
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2301215 MULTIVARIABLE CALCULUS 3(3-0-6)
MULTIVAR CALCULUS
Condition :  PRER 2301102 or 2301108 or 2301118
Vectors; curves, planes and surfaces; derivatives of vector-valued functions; partial, total and directional derivatives;
implicit differentiation; maxima-minima; Lagrange multipliers; gradient, divergence and curl; scalar and vector fields;

multiple integral; line integral; surface integral and volume integral; integral theorems of vector analysis.
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2301216 LINEAR ALGEBRA AND DIFFERENTIAL EQUATIONS 3(3-0-6)
LIN ALG DIFF EQ
Condition : PRER2301108,2301118
Systems of linear algebraic equations; linear spaces; inner products; eigenvalues and eigenvectors; principal axis
theorem; higher-order linear differential equations; method of variation of parameters; systems of first-order linear

differential equations; qualitative analysis and dynamical system.
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2301217 CALCULUS III 3(3-0-6)
CALCULUS III
Condition : PRER2301108 or 2301118

Surfaces in three-dimensional space; partial derivatives; multiple integrals; line integrals surface integrals; integral

theorems; applications.
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2301218 CALCULUS IV 3(3-0-6)
CALCULUS IV
Condition : PRER 2301217

Sequences and series of functions; uniform convergence; Fourier series; improper integrals; Fourier transform.
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2301221 PRINCIPLES OF MATHEMATICS I 3(3-0-6)
PRIN MATH I
Condition D=

Elementary concepts in mathematical logic; methods of proof; sets; relations; functions; binary operations.
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2301222 PRINCIPLES OF MATHEMATICS 11 3(3-0-6)
PRIN MATH 11
Condition : PRER 2301221
Elementary concepts in number theory; the real number system; the complex number system; finite and infinite sets;
countable and uncountable sets; proof concerning limit and continuity of real-valued functions and sequences of real

numbers.

a a 4 a a a 4
Course Des .1, @191 AUAAIGAT BASTIVIIVI1INGINITADNN AT 10

Jaya i Tuh 13/02/55



2301223 fawwumazmslfmguaindiamans 3(3-0-6)
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2301223 MATHEMATICAL MODELS AND REASONING 3(3-0-6)
MATH MODEL REASON
Condition : —

Mathematical formulation of real world problems concerning both discrete and continuous models; evaluation or

approximation of their solutions; logic and its applications to proof methods.

2301224 nanndiamans 3(3-0-6)
Qoulusiedn  : 51e79911T9A TN 2301223
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2301224  PRINCIPLES OF MATHEMATICS 3(3-0-6)
PRIN MATH
Condition : COREQ 2301223

Review of proof techniques; proofs of theorems concerning sets, relations, functions, operations, real numbers and

limits.

d
2301225  uMIAAMANYANANAMITAS 3(3-0-6)
4 a o o an a A s
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2301225 FUNDAMENTAL CONCEPTS OF MATHEMATICS 3(3-0-6)
FUND CONCEPTS MATH
Condition : FOR NON-MATH MAJOR

Logic and its applications to mathematics; sets; relations; functions; number systems; mathematical induction; the

well-ordering principle; elementary number theory.
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2301231 ngEfaumsiesnu 3(3-0-6)
d’ a
Qoulviedn -
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qunNg

2301231 INTRODUCTION TO THEORY OF EQUATIONS 3(3-0-6)
INTRO THEORY EQN
Condition : -

Polynomial equations and their roots, particularly cubic and biquadric equations; separation of roots; Diophantine

equations; systems of equations.

2301232 adiamansaaninuazmsilszgnd 3(3-0-6)
ﬂ' a
Qoulvsedn . -

Y
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2301232 DISCRETE MATHEMATICS AND ITS APPLICATIONS 3(3-0-6)
DISCRETE MATH/APP
Condition D=

Counting; advanced counting techniques; graphs; trees; Boolean algebra; modeling computation.

a day )
2301233 AMAFIAAIATNIN 3(3-0-6)
Qoulusedn 51899 11T9A TN 2301223
a = =) A o dy 9 Y 1 o a [ o A a @ @ 4
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2301233 DISCRETE MATHEMATICS 3(3-0-6)
DISCRETE MATH
Condition : COREQ 2301223

Recursive definitions; elementary number theory; generating functions; recurrence relations; relations and digraphs;

graphs; trees; algebraic structures.

2301234 HynainTaau 1 3(3-0-6)
Qoulusedn  : 518391179F T 2301102 W30 2301106 1139 2301108 150 2301118

a A =\ a a Y v 9 1 dy a 9 a o a a 4 a 9
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2301234 LINEAR ALGEBRA 1 3(3-0-6)
LINEAR ALGEBRA 1
Condition : COREQ 2301102 or 2301106 or 2301108 or 2301118

Basic concepts of linear algebra : systems of linear equations and matrices, vector spaces, linear transformations, inner

product spaces, eigenvalues and eigenvectors; applications

2301242 15NN 3(3-0-6)
Goulusiedn 183 mndesaeuniu 2301221 ¥59 2301223 H30 2301225

Y = 9 A Y o o Aaa ¢
mmﬂmimzum "lmm Vl’f]I"]lel@'li NITATNDU NITEADUNNUYUIU NITHYU NITAAYNU mmﬂwuuaz'lumuﬂi

2301242 GEOMETRY 3(3-0-6)
GEOMETRY
Condition : PRER23012210r23012230r2301225

Transformations in the plane : isometries, reflections, translations, rotations, similarities, inversion and bilinear.

2301247  anuhazdunazada 3(3-0-6)
d’ a a d' 9 1 A
Goulvsedn :  51e3mndeseeuniu 2301102 #50 2301106
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2301247 PROBABILITY AND STATISTICS 3(3-0-6)
PROB/STAT
Condition : PRER 2301102 or 2301106

Basic probability concepts; random variables and distributions of random variables; expectation; hypothesis testing;

fitness testing; correlation and regression; non-parametric statistics; descriptive statistics.

a d
2301250  9358UITUADNNINDS 3(3-0-6)
4 -
Qoulvsedn - —
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2301250 COMPUTER ETHICS 3(3-0-6)
COMPUTER ETHICS
Condition : -

Meaning of computer and information technology professional; ethical theory; codes of conduct; legal implications of

being a professional; social impacts; frameworks for evaluation of a moral position.

2301251 AITVIUMIIAINTINANNADINS 3(3-0-6)
A a a ~ 9 1 A
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2301251 REQUIREMENTS ENGINEERING PROCESS 3(3-0-6)
REQ ENG PROG
Condition : PRER 2301206 or 2301271 or C.F.
Essentials of software requirements; roles of requirements analysts; requirements engineering process: documentation,
elicitation, analysis and negotiation, description, modeling, validation, development and management; standards and

models related to software requirements.

2301260  manamIUsunsu 4(3-2-7)
Qoulusedn - TiedndesanurIu 2301171 M3 (2301170 1ag 2301172)

madamsildsunsununlnseade ez Tsunsudaing msdszuanauitudoyauasmsilszgng

2301260 PROGRAMMING TECHNIQUES 4(3-2-7)
PROG TECH
Condition : PRER 2301171 (2301170 and 2301172)

Structured and object-oriented programming techniques; file processing and its applications.

2301261 anuiesdunednuszuudoaums 3(3-0-6)
Goulusedn - TeIndesasuHIu 2301171
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2301261 INTRODUCTION TO INFORMATION SYSTEMS 3(3-0-6)
INTRO INFO SYSTEM
Condition : PRER 2301171
Introduction to organization management theory; information systems and organization; information system development
life cycle; exploiting information technology for organization; information system design and development; information

management and controlling strategic.

2301263 Iassadisdeyanazvunendsnanya 4(3-2-7)
doulusedn - TieImNdesanurIu 2301260 U3 2301271
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2301263 DATA STRUCTURES AND FUNDAMENTAL ALGORITHMS 4(3-2-7)
D STRUC FUND ALGOR
Condition PRER 2301260 or 2301271

Basic data types; trees; abstract data types; basic operations on sets; sorting and searching and memory management.

2301266  ANIASANIMIAUU 4(2-4-6)
Goulusedn - 5 ndesapuHIY 2301118 ag 2301171
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2301266 COMPUTATIONAL MATHEMATICS 4(2-4-6)
COMPUTATIONAL MATH
Condition : PRER 2301118 and 2301171

Computational techniques and programming in calculus; linear algebra; combinatorics; number theory; probability and

statistics by direct method and iterative/recursive methods.

2301268  AMIAMIAAINMIAIMN 3(2-2-5)
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2301268 COMPUTATIONAL MATHEMATICS 3(2-2-5)
COMPUTATIONAL MATH
Condition : PRER 2301118 and 2301171

Computational techniques and programming in calculus, linear algebra, number theory, and probability by direct

method, random method and iterative/recursive methods.

2301271 madiamsidsunsy 3(3-0-6)
Goulusedn - s1edmndesaeuriu 2301171 ¥159 (2301170 tag 2301172)

matdamsi TsunsunuyTassadrae: Tsunsuseing msdszuanauitudoyanazmslszgnd

2301271 PROGRAMMING TECHNIQUES 3(3-0-6)
PROG TECH
Condition : PRER 2301171 or (2301170 and 2301172)

Structured and object-oriented programming techniques; file processing and its applications.
2301272 assadedeyanazdunerdsnanya 3(3-0-6)
Roulusedn :  TwImAdesdeurIU 2301260 130 2301271

Y Y Y
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2301272 DATA STRUCTURES AND FUNDAMENTAL 3(3-0-6)
ALGORITHMS

DAT STR FUND ALGOR

Condition : PRER 2301260 or 2301271
Basic data types; trees; basic operations on sets; sorting and searching; algorithm design techniques; memory
management.

ad a d d
2301273 ﬁﬂ]ﬂﬂmﬂﬂ]ﬁﬂiﬂﬁ%EJﬂﬂ 3(3-0-6)
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2301273 APPLIED MATHEMATICAL METHODS 3(3-0-6)
APP MATH METHOD
Condition : PRER 2301108 or 2301118

Ordinary and partial differential equations; solutions in series form; Fourier series; Fourier transforms; beta and gamma

functions;vector calculus; line and surface integrals; diagonalization of matrices.

2301274 FZUUAONTNUADS 3(3-0-6)
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2301274 COMPUTER SYSTEMS 3(3-0-6)
COMP SYS
Condition : PRER 2301260 or 2301271

Data representation; logic and circuits; combinational circuits; sequential circuits; basic computer organization;

instruction set architecture; central processing unit; memory hierarchy; computer architecture.

2301276 ANAMAANIIAINIITH 1 3(3-0-6)
Goulusedn ;- IMNdesanunIu 2301108
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2301276 ENGINEERING MATHEMATICS 1 3(3-0-6)
ENG MATH 1
Condition : PRER 2301108

Linear algebra; surfaces in three dimensional spaces; polar coordinate system; real—valued functions of several variables;

multiple integrals.

d:
2301277 ANAFAAITIAINTTN 2 3(3-0-6)
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2301277 ENGINEERING MATHEMATICS 1T 3(3-0-6)
ENG MATH 11
Condition PRER 2301276

Differential vector calculus; integral vector calculus; tensors; functions of a complex variable; improper integrals.

2301278 mseuldsunsuszuy 3(3-0-6)
doulusiedn :  1e3mAdesdenAIn 2301260 Wie 2301271
F10IMIAVI N 2301274
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2301278 SYSTEMS PROGRAMMING 3(3-0-6)
SYS PROG
Condition : PRER 2301260 or 2301271

COREQ 2301274
Overview of computer language evolution; language translation process; basic components of systems programming;

operation and performance issues.

A ] a Jd 3 Y
2301279 NS0 UNUABNNANDIIUBIAY 3(3-0-6)
4 -
Soulviedn ;-
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2301279 INTRODUCTION TO COMPUTER NETWORK 3(3-0-6)
INTRO COMP NETWORK
Condition : -

Introduction to computer network; protocol and technologies; infrastructure of internet; direction of computer network

development.

2301286  anuazunazada 3(2-3-4)
Goulusedn - eI NdesaauHIy 2301113 W30 2301107 159 2301117

5183911797 2301170 139 2301171
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2301286 PROBABILITY AND STATISTICS 3(2-3-4)
PROB/STAT
Condition : PRER 2301113 or 2301107 or 2301117
COREQ 2301170 or 2301171
Basic probability concepts; probability distributions; some important sampling distributions; estimation, hypothesis
testing; analysis of variance; regression and correlation; the chi-square distribution and the analysis of frequencies; non-

parametric statistics.

2301302 AdIAdIAIZH 3(3-0-6)
Sou'lvsedn © 518 NAeao Y (2301102 159 2301108 ¥50 2301116
A = =
130 2301118) 11ag (2301222 130 2301224 1159 2301225)
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2301302 MATHEMATICAL ANALYSIS 3(3-0-6)
MATH ANALYSIS
Condition :  PRER (2301102 or 2301108 or 2301116 or 2301118)

and (2301222 or 2301224 or 2301225)
The real number system; open sets and closed sets; sequences and series of real numbers; limits and continuity;

differentiation; Riemann integration.

2301303 M3IAEH 1 4-(4-0-8)
d' a a d' Y T A
Qoulusiedn - edmidesdoudiu 2301118 w3e 2301224
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2301303 ANALYSIS I 4(4-0-8)
ANALYSIS I
Condition : PRER 2301118 or 2301224

The real number system; topology on the real line; sequences of real numbers; limits and continuity; differentiation;

Riemann integration; series of real numbers; sequences and reries of functions.

2301304 MIBATIZH 2 3(3-0-6)
[ou lus1e79 : 13 NAvITeUHIY 2301303
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2301304 ANALYSIS IT 3(3-0-6)
ANALYSIS IT

Topology on Euclidean spaces; limits, continuity and differentiation of functions of several variables.

a da a
2301305  MTIATISHITIIA 1 4(4-0-8)
Aoulusiedn :  s1dmAdesaounIu 2301118 taz 2301224
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2301305 REAL ANALYSIS I 4(4-0-8)
REAL ANALYSIS I
Condition : PRER 2301118 and 2301224

The real number system; topology on the real line; sequences of real numbers; limits and continuity; differentiation;

Riemann integration; series of real numbers; sequences and series of functions.

2301306  MISNATIZHITI34 2 3(3-0-6)
Qoulusiedn ;. eInndesanure 2301305

= n v d a o n
nowe lad R mimmgwummzmimﬂiwuﬂu R

2301306 REAL ANALYSIS IT 3(3-0-6)
REAL ANALYSIS II
Condition PRER 2301305

The topology of R"; differentiation and integration in R".

2301307 MIUNNHITID3UVBIAU 1 3(3-0-6)
Qoulusiedn - Tedndesanuriy 2301118 uay 2301224
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2301307 INTRODUCTION TO REAL ANALYSIS I 3(3-0-6)
INTRO REAL ANAL 1
Condition : PRER 2301118 and 2301224

The real number system; topology on the real line; sequences and series of real numbers; limits and

continuity; differentiation; Riemann integration.
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2301308 Wanduaoiulsisadou 3(3-0-6)

Goulusiedn 183 mndesaauriu 2301207 ¥50 2301217 U3 2301277

o

o a 9 oY o a 4 a J Yy a 9 J = Y J
IUIMUTIFOU WINFUUATIZH UTHUTduIsItou E]Hﬂilliﬂif]\?@] ‘VIQ‘HQ‘UVIL'H‘H@]ﬂﬂ'l\n!,agﬂ']iﬂﬁgfgﬂﬁﬂ'lﬁ

RGBT

2301308 FUNCTIONS OF A COMPLEX VARIABLE 3(3-0-6)
FN COMPLEX VAR
Condition PRER 2301207 or 2301217 or 2301277

Complex numbers; analytic functions; complex line integrals; Laurent series; the residue theorem and its applications;

conformal mappings.

2301309 MIIATIZHIT 993 UL IAY 2 3(3-0-6)
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2301309 INTRODUCTION TO REAL ANALYSIST 1 3(3-0-6)
INTRO REAL ANAL I 1
Condition : PRER 2301302 or 2301307
Co-req 2301234 or 2301333 or 2301335
Topology on Euclidean spaces; limit and continuity of functions of several variables; sequences and series of functions;

Arzela-Ascoli theorem; Stone-Weierstrass theorem; differentiation of functions of several variables.

2301312 aumsarlaiswyen 3(3-0-6)
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2301312 DIFFERENTIAL EQUATIONS 3(3-0-6)

DIFF EQUATIONS

Condition : PRER 2301102 or 2301108 or 2301114 or 2301118
Differential equations with constant coefficients of second order and n-th order; linear differential equations with variable
coefficients; system of linear differential equations;Laplace transforms and its applications; Fourier series; boundary value

problems; introduction to partial differential equations

2301313 aumsiBeeyiusaiiy 3(3-0-6)
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2301313 ORDINARY DIFFERENTIAL EQUATIONS 3(3-0-6)
ORD DIFF EQ
Condition :  PRER 2301102 or 2301106 or 2301108 or 2301118
First order differential equations; differential equations of second order and nth order; linear differential equations with
variable coefficients; system of linear differential equations; Laplace transforms and the applications; boundary value

problem; qualitative study of solutions of differential equations; dynamical systems.

2301314 aumaBeyiustenilosdu 3(3-0-6)
Qoulusedn - TedmndesanurIu 2301312 U3 2301313
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2301314 INTRODUCTION TO PARTIAL DIFFERENTIAL EQUATIONS 3(3-0-6)
INTRO PT DIFF EQ
Condition : PRER 2301312 or2301313

First and second order equations: hyperbolic, elliptic and parabolic equations; boundary value problems; Green’s

functions; approximation methods.
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3(3-0-6)

2301317 METHODS OF APPLIED MATHEMATICS
METHOD APP MATH

Condition : PRER 2301216
series solution; special functions; Laplace transform; Fourier series, Fourier transform and convergence theory; boundary

value problems; linear partial differential equations; introduction to tensors; complex variables; analytic function; line

and contour integral; Laurent series; residue theorem.
3(3-0-6)

adinmansFamsdanazngquins vl
53N NA0IAOUHIY 2301221 130 2301223 130 2301225

2301321
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Y

599
3(3-0-6)

COMBINATORICS AND GRAPH THEORY

2301321
COMBINA GRAPH THEO
Condition PRER 2301221 or 2301223 or 2301225
Basic tools of combinatorics; graph theory; counting problems; existence problems; combinatorial optimization.
2301323 STUUNUIU 3(3-0- 6)
Qeu'lusedn ; e3miidesaouny 2301221 nie 2301224 nie 2301225
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2301323 NUMBER SYSTEMS

NUMBER SYSTEMS
Condition PRER 2301221 or 2301224 or 2301225

Peano’s postulates and natural numbers; construction of integers, rational numbers, and real numbers together with their
operations and orderings, including relevant important properties.
23
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2301331 THEORY OF NUMBERS 3(3-0-6)
THEORY OF NUMBERS
Condition :  PRER 2301221 or 2301224 or 2301225

Divisibility;  congruences; functions in Number Theory; primitive roots; quadratic reciprocity law; RSA

cryptosystem.

2301333 Wyadlalady 3(3-0-6)
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2301333 LINEAR ALGEBRA 3(3-0-6)
LINEAR ALGEBRA
Condition :  PRER 2301102 or 2301104 or 2301106
or 2301108 or 2301118
Matrix algebra; simultaneous linear equations and elementary operations; vector spaces; inner product spaces;

determinants; matrices and linear transformations; eigenvalues and eigenvectors; applications.

2301334 NyAAMTITY 4(4-0-8)
d' a a cs' Y 1
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2301334 LINEAR ALGEBRA 4(4-0-8)
LINEAR ALGEBRA
Condition : PRER 2301224

Vector spaces; linear transformations; matrices and determinants; eigenvalues and eigenvectors; bilinear and quadratic

forms; applications to linear programming, differential equations and computer graphics.
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2301335 LINEAR ALGEBRA 4(4-0-8)
LINEAR ALGEBRA
Condition : PRER 2301221 or 2301225
FOR NON-MATH MAJOR

Finite dimensional vector spaces; linear transformations; matrices; multilinear transformations; determinants.

2301336  Nyasamady 2 3(3-0-6)
Qoulusedn ;- TeINdesan UL 2301221 13D 2301224 158 2301225)
Hay 2301234
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2301336 LINEAR ALGEBRA 11 3(3-0-6)
LINEAR ALGEBRA 11
Condition :  PRER (2301221 or 2301224 or 2301225) and 2301234

Abstract treatment of linear algebra : finite-dimensional vector spaces, linear transformations, determinants,

diagonalization, Jordan canonical forms, inner product spaces.

2301337 NYAMAMINGTIN 1 3(3-0-6)
Goulusedn - S ndesaaurIY 2301224

31 nguunnglaudug ajdmsiSesdunlasu ngdauunes msdszgng

2301337  ABSTRACT ALGEBRA I 3(3-0-6)
ABST ALGEBRA 1
Condition PRER 2301224

Groups; group isomorphism theorems; permutation groups; symmetry groups; applications.

2301338 NBAMAUINTITN 2 3(3-0-6)
Qoulusiedn : eIndesanuriu 2301337
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2301338 ABSTRACT ALGEBRA 1I 3(3-0-6)
ABST ALGEBRA II
Condition : PRER 2301337

Rings and fields; ring isomorphism theorems; divisibility in integral domains; polynomial rings; finite fields;

applications.

2301340 IsvInaiaupulvi 3(3-0-6)
Goulusiedn 5183 mndesaauriu 2301203 W50 2301207 130 2301217
5183¥1T9AUIIN 2301234 150 2301333 M3 2301335
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2301340 MODERN GEOMETRY 3(3-0-6)
MODERN GEOMETRY
Condition :  PRER 2301203 or 2301207 or 2301217
COREQ 2301234 or 2301333 or 2301335
The Euclidean plane; three-dimensional Euclidean space; the sphere; the projective plane; the hyperbolic plane;

manifolds.

2301345 NYAMAMINETINI (3-0-6)
Goulusedn ;- TINdosaounIu 2301222

31 59 Wad uazduiinialawu

2301345 ABSTRACT ALGEBRA
ABSTRACT ALGEBRA 3(3-0-6)
Condition : PRER 2301222

Groups, rings, fields and integral domains.

2301350  mseanuuuaINlszauiuGlY 3(3-0-6)
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2301350 USER INTERFACE DESIGN 3(3-0-6)
USR INTERFACE DSGN
Condition : PRER 2301171

Principles of screen design; development of system menus and navigations; kinds of windows; device-based controls;

screen-based controls; using proper texts, messages graphics and colors; test and retest.

2301361 m{imswﬁuamammm3‘11‘11 3(3-0-6)
A a a ~ 9 1 A
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2301361 SYSTEMS ANALYSIS AND DESIGN 3(3-0-6)
SYS ANAL/DSGN
Condition : PRER 2301260 or 2301271

System analysis fundamental; information requirement analysis; analysis processes; design processes; quality

assurance and documentation.

1] a d
2301362 MI9NULVIASUNLADNN NS 3(3-0-6)
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2301362 COMPUTER NETWORK DESIGN 3(3-0-6)
COMP NETWORK DSGN
Condition : COREQ 2301369
Introduction to network analysis and design; network requirement analysis concepts; network requirement analysis
process; flow analysis; network architecture for design; addressing and routing architecture and strategies; network

management; network performance architecture; security and privacy architecture; network design.
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2301363 OPERATIONS RESEARCH I 3(3-0-6)
OPERATIONS RES 1
Condition PRER 2301247 or 2301286

Probability; simulation; inventory; waiting lines.

2301364 MIIVLAUHUMS 2 3(3-0-6)
Qoulusedn - 5edNdesanurIy 2301247 U3 2301286
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2301364 OPERATIONS RESEARCH 11 3(3-0-6)
OPERATIONS RES 11
Condition : PRER 2301247 or 2301286

Linear and non-linear programming; Monte-Carlo methods; games.

2301365 M300NUULNAZINIZHIUARIDD 4(3-2-7)
Goulvsedsn - s1e3mndesaeuriu 2301263 tag (23012321302301233%592110200)
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2301365  ALGORITHM DESIGNS AND ANALYSIS 4(3-2-7)
ALGOR DSGN ANAL
Condition : PRER 2301263 and (23012320r23012330r2110200)

Algorithm definition and correctness proof; asymptotic notation and algorithm analysis; algorithm techniques; tractable

and intractable problems.

2301366  MIIANSHITIRUAY 3(3-0-6)
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2301366 NUMERICAL ANALYSIS 3(3-0-6)
NUMERICAL ANALYSIS
Condition : C.F.
Numerical solutions of systems of linear equations; interpolation; approximation functions; least square approximation;
numerical differentiation and integration; numerical solutions of algebraic and transcendental equations; numerical

solutions of ordinary differential equations.

% J d

2301367 IEMsuarMsSHANMaITINT SNy 3(3-0-6)
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2301367 SOFTWARE ENGINEERING METHODOLOGY 3(3-0-6)
AND DEVELOPMENT
S/W ENG METHOD DEV
Condition : PRER 2301263 or 2301272
Introduction to software engineering; software process and process improvement; project management; software
requirements; system models; software architectural design; rapid software development; verification and validation;

software testing and quality management.

2301368 msdszananmn 3(3-0-6)
Qoulusedn - TINdesanurIuL 2301263 183¥1T9RVTIN 2301366
2
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2301368 IMAGE PROCESSING 3(3-0-6)
IMAGE PROCESSING
Condition : PRER 2301263 COREQ 2301366

Digital image fundamentals; image enhancement; image restoration; color image processing; wavelets and

multiresolution processing; image compression; morphological image processing.
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2301369  misaeasvoya 1 3(3-0-6)
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2301369 DATA COMMUNICATION I 3(3-0-6)
DATA COMM 1
Condition :  PRER 2301260 or 2301271

Introduction to data communication and networking; data transmission; data encoding; digital data communication

techniques; data link control; switching; local and wide area networks; protocols and architecture; internetworking.

= =) v a d
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2301370 COMPUTER NETWORK PROGRAMMING 3(3-0-6)
COMP NETWORK PROG
Condition : PRER 2301369

Process and interprocess communications; process synchronization; TCP/UDP sockets; client/server architecture;

internet programming; remote procedure call.

2301371 szuwluams 3(3-0-6)
Goulusiedn - 518391179 UTIN (2301263 M3 2301272) Ay 2301274
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2301371 OPERATING SYSTEMS 3(3-0-6)
OPER SYS
Condition :  PRER (2301263 or 2301272) and 2301274

Operating system structures; processes; threads; central processing unit scheduling; process synchronization; deadlocks;

memory management; virtual memory; file systems; input/output systems.
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2301372 ALGORITHM DESIGN AND ANALYSIS 3(3-0-6)
ALGOR DSGN ANAL
Condition :  PRER (23012720r2301263)and(23012320r23012330r211200)

Complexity measures; arithmetic algorithms; matrix algorithms; probabilistic algorithms; sorting algorithms;

searching algorithms; pattern matching algorithms; backtracking algorithms; tractable and intractable problems.

2301373 emdamyuilesdu 3(3-0-6)
Goulusiedn - TedImndesanuriu (2301272 Hag 2301274)
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2301373 INTRODUCTION TO COMPILERS 3(3-0-6)
INTRO COMPILERS
Condition PRER (2301272 and 2301274) or C.F.

Translation of languages; use of formal grammars and finite state machines; translation tools; semantics; code

generation.
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2301374 APPLIED MATHEMATICAL METHODS 3(3-0-6)
APP MATH METHOD
Condition :  PRER 2301104 or 2301106 or 2301108 or 2301118
First order differential equations; ordinary differential equations of higher order; series solution of ordinary linear
differential equations; Fourier series; Fourier transforms; orthogonal functions and application to boundary-value

problems; introduction to complex analysis.
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2301375 DATABASE SYSTEMS 3(3-0-6)
DBASE SYS
Condition PRER 2301263 or 2301272

Database concepts; relational data models; relational algebra and calculus; query languages; database design principles;

storage and indexing; query evaluation.

2301376  M3daszuLLazaMilagnIsNneNNINDS 3(3-0-6)
Qoulusiedn - sedmndesanury 2301274
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2301376 COMPUTER ORGANIZATION AND ARCHITECTURE 3(3-0-6)
COMP ORG/ARCH
Condition : PRER 2301274

Performance evaluation; instruction-set architecture; pipelining; instruction-level parallelism; memory-hierarchy

design.

2301377 AaNTIARI NN 3(3-0-6)
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2301377 COMPUTER GRAPHICS 3(3-0-6)
COMP GRPHCS
Condition :  PRER (2301234 or 2301333 or 2301335)
and (2301263 or 2301272) COREQ 2301366
Computer graphics devices; object representation using lines and curves in two dimensions; object attributes in two
dimensions; object transformation in two dimensions; clipping and hidden line removal; two-dimensional viewing;

animation in two dimensions.
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2301378 ADVANCED COMPUTER GRAPHICS 3(3-0-6)
ADV COMP GRPHCS
Condition :  PRER (2301234 or 2301333 or 2301335)
and (2301263 or 2301272) or C.F.
Three-dimensional graphics; viewing systems; shading models; rendering algorithms; parametric representation of

objects; shadows and textures; ray tracing; animation.

2301379  NYUHARNNANTY 3(3-0-6)
Foulusedn - TeINdesanurIy 2301232 Hay 2301233
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2301379 THEORY OF COMPUTATION 3(3-0-6)
THEO COMPUTATION
Condition PRER 2301232 and 2301233

Finite automata; regular languages; Turing machines; recursive and recursively- enumerable languages; decidability.

2301380  vapmsuazmsdszaamunlilsunsu 3(3-0-6)
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2301380 PROGRAMMING LANGUAGE PRINCIPLES AND PROCESSING 3(3-0-6)
PL PRIN/PROC
Condition :  PRER 2301274 and 2301379

Paradigms in programming languages; concepts in programming languages; scanner; parser; type checking and semantic

analysis; code generation; procedure call and run-time environment.
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2301381 PROBABILITY THEORY 3(3-0-6)
PROBABILITY THEORY
Condition :  PRER (2301102 or 2301108 or 2301118) and (2301247 or 2301286)

Probability spaces; probability laws including those used in statistics; generating functions; moment generating

functions; characteristic functions; laws of large numbers; the central limit theorem; random walks; Markov chains.
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2301382 STATISTICAL METHODS 4(3-2-7)
STAT METHODS
Condition : PRER 2301286

Principles of experimental design; analysis of variance; regression and correlation; analysis of covariance; time series;

control charts; non-parametric statistics; sampling techniques.

2301383 nIzVIUMIAIAUAIANIUDIAY 3(3-0-6)
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2301383 INTRODUCTION TO STOCHASTIC PROCESSES 3(3-0-6)
INTRO STOC PROCESS
Condition : PRER 2301381

Elements in probability theory; discrete-time models, random walks, Markov chains, basic stochastic processes in

continuous time, and applications in finance and security markets.
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2301384 MATHEMATICAL STATISTICS 3(3-0-6)
MATH STAT
Condition PRER 2301381

Sampling distributions; estimation and hypothesis testing; optimum properties of tests and estimates; confidence
intervals; the general linear hypothesis; the Gauss-Markov theorem; selected topics from non-parametric methods and

sequential analysis.
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2301385 STATISTICS LABORATORY 1(0-2-1)
STAT LAB
Condition : PRER 2301286

Analysis of variance; multiple regression; multiple correlation; analysis of covariance.
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2301399 PROJECT PROPOSAL 1(1-0-2)
PROJECT PROPOSAL
Condition : —

Information search and analysis; experimental planning and design; writing of research proposal.

2301403 MIIATIZH 3 3(3-0-6)
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2301403 ANALYSIS II1 3(3-0-6)
ANALYSIS III
Condition PRER 2301304

Multiple integrals; line and surface integrals.

2301404 MIDUNNIMT AaIUTNIUDIAY 3(3-0-6)
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2301404 INTRODUCTION TO LEBESGUE INTEGRATION 3(3-0-6)
INTRO LEBESGUE INT
Condition PRER 2301303

Lebesgue measure on R; measurable functions; the Lebesgue integral on R; L2 —spaces; Fourier series.
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2301411 PARTIAL DIFFERENTIAL EQUATIONS 3(3-0-6)
PARTIAL DIFF EQNS
Condition : PRER 2301314 or C.F.

Fundamental solutions; Green’s functions; quasilinear equations; normal form; Riemann invariants; analytical solution

techniques; perturbation methods.
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2301421 MATHEMATICAL LOGIC 3(3-0-6)
MATH LOGIC
Condition PRER 2301221 or 2301224 or 2301225 or C.F.

Propositional calculus; first-order logic.
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2301422 SET THEORY 3(3-0-6)

SET THEORY

Condition :  PRER 2301221 or 2301224 or 2301225 or C.F.
Axiomatic development of set theory; axiom of choice; cardinal numbers and ordinal numbers; transfinite induction.
2301438 fiwadiniszgna 3(3-0-6)
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2301438 APPLIED ALGEBRA 3(3-0-6)
APPLIED ALGEBRA
Condition PRER [(2301333 or 2301334) or 2301339]W§6 (23012240r2301345)

Selected topics in linear and abstract algebra; their applications.

2301442 15 AdiaTseITus 3(3-0-6)
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2301442 DIFFERENTIAL GEOMETRY 3(3-0-6)
DIFF GEOMETRY
Condition : PRER 2301208 or 2301217

The geometry of curves and surfaces; curvatures; constant mean curvature surfaces; geodesics; metrics and isometries;

Gauss-Bonnet theorem.
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2301444 ELEMENTARY TOPOLOGY 3(3-0-6)
ELEMENTARY TOP
Condition :  PRER 2301221 or 2301224 or 2301225 or C.F.

Topology of the reals; metric spaces; compactness; connectedness and completeness; topology of Euclidean n-space;

general topological spaces.
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2301451 SOFTWARE TESTING 3(3-0-6)
SOFTWARE TESTING
Condition :  PRER 2301367 or 2110423

Fundamentals of software testing; software testing techniques; level of testing; test integration; other testing

perspectives.
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2301452 SOFTWARE DESIGN 3(3-0-6)
SOFTWARE DESIGN
Condition :  PRER 2301367 or 2110423

Fundamentals of software design; architectural and detailed design; software design techniques; other design

perspectives; design evaluation and support.
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2301456 INTRODUCTION TO DATA WAREHOUSE AND DATA MINING 3(3-0-6)
INTRO DW DM
Condition :  PRER 2301375

Data mining; data preprocessing; data warehouse and OLAP technology; mining frequent patterns and association

rules; classification; cluster analysis; applications and trends in data mining.

2301461 SzUUGIUTONATUGS 3(3-0-6)
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2301461 ADVANCED DATABASE SYSTEMS 3(3-0-6)
ADV DBASE SYS
Condition : PRER 2301375
Transaction management; concurrency control; database recovery; query optimization; distributed database
management systems; object - oriented database concepts; object-oriented database management systems; object-

relational database management systems; advanced topics in database technologies.

2301462 szuvlfiamsuvunszong 3(3-0-6)
Aoulusiedn : swimhdesaeuru 2301371
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2301462 DISTRIBUTED OPERATING SYSTEMS 3(3-0-6)
DIST OPER SYS
Condition : PRER 2301371

Distributed operating system concepts; interprocess communication and coordination; distributed processing;

distributed file systems; concurrency and serialization; distributed system security.

a a 4 a a a 4
Course Des .1, @191 AUAAIGAT BASTIVIIVI1INGINITADNN AT 39

Jaya i Tuh 13/02/55



2301463  STUUFIUTOYANVUNIZIY 3(3-0-6)
doulusiedn :  swimiidesaouru 2301375

ﬂami’;ﬁyaaé’ummyu%’ayjmmumzmﬂ amilagnssuvesszuuiamsgiudeyaununszate  nMseonUY

FUTOYAUUUNTZIE  MIAIUAUANINNIBYEITaYE nizuIUMILszananatemnIy Mmsuendomnuazms

fnuadwmisdoya mimﬂ'wmuwﬁqmwﬁ’aﬁwmmmumzmﬂ wﬁnyaﬁumms%ﬂmﬁwnmﬂﬁﬂuuﬂm 13

AAUAIZ NS DUAULLUNTZ1E mmﬁ}aﬁa”lé’ﬁumswu%ﬂmigméﬁ'aymmum:mﬂ M3naus i ldves

gudoya

2301463 DISTRIBUTED DATABASE SYSTEMS 3(3-0-6)
DIST DBASE SYS
Condition : PRER 2301375
Introduction to distributed databases; distributed database management system architecture; distributed database design;
semantic data control; query processing; query decomposition and data localization; optimization of distributed queries;
transaction management fundamental;  distributed concurrency control; distributed database management system

reliability; database interoperability.
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2301466 INTRODUCTION TO MOBILE COMPUTING 3(3-0-6)
INTRO MOBILE COMP
Condition PRER 2301369

Mobile computing architecture; mobile computing through telephony; Global System for Mobile communications
(GSM); message services; General Packet Radio Service (GPRS); Wireless Application Protocol (WAP); CDMA and
3G/4G/5G; wireless LAN; client programming; programming for mobile devices; Voice over Internet Protocol (VoIP);

security issues in mobile computing.
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2301467 NETWORK QUALITY OF SERVICES 3(3-0-6)
NETWORK QOS
Condition PRER 2301369

Network quality of services; QoS metrics; network management; significance of network management; relationships

between QoS and network management; applications of network management models for QoS
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2301468 COMPUTER VISION 3(3-0-6)
COMP UTER VISION
Condition : PRER 2301368
Image representation; binary image analysis; filtering and enhancing images; shading and texture in computer vision;

content-based image retrieval; pattern recognition; artificial neural networks.
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2301469 DATA COMMUNICATION II 3(3-0-6)
DATA COMM 11
Condition :  PRER 2301369
Network architectures; OSI model; network topologies; physical layer; data link layer; network layer; transport and
session layers; presentation layer; application layer; distributed systems management; advanced technologies in data

communication.
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2301471 THEORY OF PROGRAMMING LANGUAGES (‘ii’ﬁ]ﬂ) 3(3-0-6)
THEO PROG LANG
Condition : PRER (2301233 and 2301272) or C.F.

Syntax and semantics of programming languages; program verification.
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2301474 ADVANCED DATA STRUCTURE 3(3-0-6)
ADV DAT STR
Condition :  PRER 2301365 or 2301372

Non-linear data structures; multilinked data structures; advanced tree structures; applications to graph and industrial

problems.

2301475  misindsunsu@anssnzuazmsiusunsansafantu 3(3-0-6)
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2301475 LOGIC AND FUNCTIONAL PROGRAMMING 3(3-0-6)
LOGIC FUNC PROG
Condition :  PRER 2301233 and (2301263 or 2301272)

Procedural and non-procedural languages; first-order logic; unification and resolution; proof techniques; backtracking;

list processing functions; reduction rules; recursion and induction; infinite data structures; applications.
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2301476 ARTIFICIAL INTELLIGENCE AND EXPERT SYSTEMS 3(3-0-6)
Al EXPERT SYS
Condition : PRER 2301233 and (2301263 or 2301272)

Artificial intelligence; knowledge representation; knowledge organization and manipulation; perception; communication

and expert systems; knowledge acquisition; applications.
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2301478 SOFTWARE PROJECT MANAGEMENT 3(3-0-6)
SOFTWARE PROJ MGT
Condition :  PRER 2301367 or 2110423

Essence of software project management, scope of software project; project management approaches; project

estimation; software quality assurance; case study on project life cycle.
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2301479 OBJECT-ORIENTED ANALYSIS AND DESIGN 3(3-0-6)
OBJ-ORI ANAL/DSGN
Condition : PRER 2301367

Overview of object-oriented analysis and design; fundamentals of object structure analysis; fundamentals of object

behavior analysis; object-oriented design.
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2301481 THEORY OF GAMES 3(3-0-6)
THEORY OF GAMES
Condition PRER 2301247 or 2301286

Principles used in decision making; utility; rectangular games; n-person games; games in extensive form.
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2301482 QUEUING THEORY 3(3-0-6)
QUEUING THEORY
Condition :  PRER 2301247 or 2301286

Analysis of queuing systems; derivation of probability generating functions of occurrences in time t; the interval

between successive events; equilibrium; transit time; open and closed queues; Markov chains.

2301483 Inmaadinmanslunguiannds 3(3-0-6)
Qoulusedn - TeImndesanuriu 2301381
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2301483 MATHEMATICAL METHODS IN RISK THEORY 3(3-0-6)
MATH MTD RISK TH
Condition :  PRER 2301381

Mathematical models for risk assessment and their applications, short-term and long-term risk models, ruin models,

reinsurance models.

2301488 '?Jmlf]ﬁ?lmsﬂ1@3nﬂ1mﬁﬂauﬁama‘§ 1(0-2-1)
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2301488 WORKSHOP IN COMPUTER SCIENCE 1(0-2-1)
WRKSP COMP SCI
Condition D=

Research topics in computer science.

2301489 Al fiiamsfedtumnfamendinmans 2(0-4-2)
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2301489 WORKSHOP IN MATHEMATICAL CONCEPTS 2(0-4-2)
WRKSP MATH CONCPT
Condition :  JUNIOR OR SENIOR STANDING

In depth discussion on mathematical concepts from interesting topics or mathematics literature published in journals

2301490 U 1(1-0-2)
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2301490 SEMINAR 1(1-0-2)
SEMINAR
Condition : -

Presentation and discussion on various topics in mathematics or computer science.

v Y A

2301491  FURTANMOINGINIINDNNIADS 3(3-0-6)
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2301491  SPECIAL TOPICS IN COMPUTER SCIENCE 3(3-0-6)
SPEC TOP COMP SCI
Condition —

Current concepts and technologies in computer science, industrial problems and methods of solving problems in

computer science.
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2301492 Fhdeiimumandinmans 1 3(3-0-6)
doulusedn :  dmhamzeyanaliiseu
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2301492 SPECIAL TOPICS IN MATHEMATICS 1 3(3-0-6)
SPEC TOP MATH I
Condition : C.F.

Various topics in mathematics that are of special interest.

v Y a

2301493 WitedauMandinmans 2 3(3-0-6)
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2301493 SPECIAL TOPICS IN MATHEMATICS 11 3(3-0-6)
SPEC TOP MATH 11
Condition : C.F.

Various topics in mathematics that are of special interest.

2301498 TA33UARNTINDS 3(0-9-0)
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2301498 COMPUTER PROJECT 3(0-9-0)
COMPUTER PROJECT
Condition :  SENIOR STANDING
Investigation and organization on computer knowledge in order to analyze, design and create a computer
project.
2301499 Tnssandinnmans 2(2-0-4)
tﬂ' a
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2301499 SENIOR PROJECT 2(2-0-4)
SENIOR PROJECT
Condition : -

Investigation and organization of knowledge in a certain area and/or applying knowledge to a certain problem.

2301510 ﬂé’nmmmﬂﬁﬁmaﬂ%muﬁﬁu 3(2-2-8)
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2301510 FUNDAMENTALS OF ABSTRACT MATHEMATICS 3(2-2-8)
FUND ABSTR MATH
Condition : C.F.

Methods of proofs through the following topics: relations; equivalence relations; orderings; functions; finite sets and

infinite sets; cardinal numbers.

2301520  wanyavesndiamanilsvgnanazInennisaann 3(2-2-8)
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2301520 FUNDAMENTALS OF AMCS 3(2-2-8)
FUND AMCS

Mathematical reasoning; computer programming and algorithms; mathematical software systems.

2301532 nQufstia 3(3-0-9)
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2301532 CODING THEORY 3(3-0-9)
CODING THEORY
Condition : C.F.

Error detection and correction; encoding and decoding; finite fields; linear codes; cyclic codes.

2301551 vanmsa3aldsunsu 1(1-0-3)
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2301551 PROGRAMMING PRINCIPLE 1(1-0-3)
PROG PRIN
Condition : C.F.

Structured programming techniques; object-oriented programming techniques; static and dynamic variables; inheritance.

2301552 wanlnssadeteyanaziunouds 1(1-0-3)
Aoulusedn : eIniauzoyaalitou
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2301552 RINCIPLES OF DATA STRUCTURES AND ALGORITHMS1 1(1-0-3)
PRIN DAT STR ALGOR
Condition : C.F.

Analysis of algorithms; types of data structures; hash table; dictionaries; search trees; sorting.

4 a a d

2301560 1nSesiemananiianeslunuadinmans 2(1-2-5)
Joulusiedn : selnnauzoyaalison
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2301560 COMPUTER TOOLS IN MATHEMATICS 2(1-2-5)
COMP TOOLS MATH
Condition : C.F.
Basic concepts of documents and their structures; mathematical document creation process; concepts of spreadsheet and
its usage, concepts and techniques of presentation; tools to solve mathematical problems.
2301570 M Tasinazmsiszynd 3(3-0-9)
Gouluiedn ;- edniidesdousiy 2301372 w5 2301365
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2301570 EVOLUTIONARY COMPUTATIONS AND APPLICATIONS 3(3-0-9)
EVOL COMPT/APP
Condition : PRER 2301372 or 2301365

Evolutionary programming; evolution strategies; genetic algorithms; genetic programming; ant algorithms; estimated

distribution algorithms; applications.
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2301591  1@AAANE 1 3(0-0-9)
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2301591 INDIVIDUAL STUDY I 3(0-0-9)
INDIV STU 1
Condition C.F.

Special topics in mathematics or computer science that are of interest to both a student and research supervisor.

2301592  1NARNY 2 3(0-0-9)
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2301592 INDIVIDUAL STUDY II 3(0-0-9)
INDIV STU II
Condition : C.F.

Special topics in mathematics or computer science that are of interest to both a student and research supervisor.
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2301598 TasandaszaulSyanas 1 3(0-0-9)
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2301598 UNDERGRADUATE RESEARCH PROJECT 1 3(0-0-9)
UNDERGD RES PRJ 1
Condition : C.F.

Conduct a research work and write a research article to present in a conference or submit to a journal.

2301599  Jassnuddeszauiliyanas 2 3(0-0-9)
A a a ~ Y
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2301599 UNDERGRADUATE RESEARCH PROJECT 11 3(0-0-9)
UNDERGD RES PRJ 11
Condition C.F.

Conduct a research work and write a research article to present in a conference or submit to a journal.
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2301609 ANALYTIC NUMBER THEORY I 3(3-0-9)
ANAL NUMBER TH 1
Condition C.F.

Number-theoretic functions and the distribution of primes; Dirichlet's theorem on primes in arithmetic progressions;
Riemann zeta function and L-functions; the prime number theorem; an introduction to elliptic curves and modular

forms.

2301610  N¥AAATITUUAITIHA LAY 3(3-0-9)
Moulvsedn : swdmhamzeyanaliisou
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2301610 LINEAR AND MULTILINEAR ALGEBRA 3(3-0-9)
LIN/MULTILIN ALG
Condition : C.F.

Basic concepts; linear maps; linear geometry; multilinear algebra; quadratic forms.

d
2301611 Wyndiamaduilszgna 3(3-0-9)
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2301611 APPLIED LINEAR ALGEBRA 3(3-0-9)
APP LIN ALG

Matrices and system of linear equations; vector spaces and linear transformations; orthogonal projections and least

squares; eigenvalue problems; positive-definite matrices; iterative methods for systems of linear equations and

applications.

a a 4 a a a 4
Course Des .1, @191 AUAAIGAT BASTIVIIVI1INGINITADNN AT 50

Jaya i Tuh 13/02/55



2301612 NQUHAINU 1
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2301612 REPRESENTATION THEORY I
REPR THEO I
Condition : C.F.
Representations of finite groups; characters; regular representations; linear Lie groups; topology of linear Lie groups;

exponential maps; Lie algebras; representations of Lie groups and Lie algebras.

2301613  N¥AMAMINGIIN 1 3(3-0-9)
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2301613 ABSTRACT ALGEBRA 1 3(3-0-9)
ABST ALGEBRA 1
Condition : C.F.

Groups; group actions; Sylow theorems; rings; ideals; polynomial rings; unique factorization domains; fields and

field extensions.

2301614  NFAMAUINTIIN 2 3(3-0-9)
Qoulusedn - TeInndesanurIy 2301613
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2301614 ABSTRACT ALGEBRA 11 3(3-0-9)
ABST ALGEBRA 11
Condition : PRER 2301613

Jordan-Holder theorem; solvable groups; free groups; classification of extension fields; Galois theory; Noetherian

ring; modules.

2301615  N¥adiaralanelad 3(3-0-9)
d’ a a d' 9 1
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2301615 HOMOLOGICAL ALGEBRA 3(3-0-9)
HOMOLOGICAL ALG
Condition : PRER 2301614

Brief recapitulation of modules; homology; extension and torsion functors; homological dimensions; spectral

sequences and applications.

2301616  nguPdnjleNragin 3(3-0-9)
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2301616 ALGEBRAIC SEMIGROUP THEORY 3(3-0-9)
ALG SEMIGROUP TH
Condition : C.F.

Elementary concepts; Green’s relations; inverse semigroups; transformation semigroups; decompositions, extensions

and representations of semigroups; introduction to semirings.

2301617  Hivndina 1 3(3-0-9)

Goulusedn . FeIndesasurIY 2301610
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2301617 LIE ALGEBRAS I 3(3-0-9)
LIE ALGEBRAS I
Condition PRER 2301610

Basic properties of Lie algebras; classification theory of finite-dimensional semisimple Lie algebras over the complex

numbers.
A A adv |
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2301618 COMBINATORIAL THEORY 3(3-0-9)
COMBINATORIAL TH
Condition C.F.

Enumeration problems, theorems on choice, combinatorial designs and finite geometry.
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2301619 NgERRMIMTINYAMIA 1 3(3-0-9)
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2301619 ALGEBRAIC NUMBER THEORY 1 3(3-0-9)
ALG NUMBER THEO 1
Condition : C.F.
Integrality and algebraic integers; traces and norms; discriminants; integral bases; decomposition of elements and ideals
in the ring of algebraic integers; ideal class groups; unit groups; decomposition of ideals in extensions; decomposition of

prime ideals in Galois extensions.

a a d
2301620 AUAIUAIITH 3(3-0-9)
A a A A Y 2
Nﬂuvl"’lliﬂl’f]‘]f'] : iwwmﬂmzﬂmy,m“lmwu
J ‘]JQ v JIda Ao

o a a A a o w o a ' 4 o J
TEUUITUIUIIN ‘]Jﬁﬂvlllllﬁﬁﬂ AMAVLASIUNTNUBIVTUIUII ﬂ'J'llWlfJLﬁﬂ\? NMTHIDUNUT UTWUDLBITUUU

"9 2 J o = = J J
ﬂﬁg!ﬁlﬂ!{t‘)ﬂ?’ﬂ NYBYQUNDILEAT — o 1na wqygwaimu - ll’JLLfJ‘i?fﬁﬁﬁff

2301620 MATHEMATICAL ANALYSIS 3(3-0-9)
MATH ANALYSIS
Condition : C.F.

The real number system; metric spaces; sequences and series of real numbers; continuity; differentiation; the Riemann

integral; uniform convergence; the Arzela — Ascoli theorem; the Stone — Weierstrass theorem.

a da a
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2301621  REAL ANALYSISI 3(3-0-9)
REAL ANALYSIS 1
Condition : C.F.

. . . P .
Measures; integration; normed linear spaces; L~ — spaces; Hilbert spaces.
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2301622 REAL ANALYSIS IT 3(3-0-9)
REAL ANALYSIS IT
Condition PRER 2301621 or C.F.

Product measures; signed and complex measures; differentiation; Banach spaces.
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2301623 COMPLEX ANALYSIS 3(3-0-9)
COMPLEX ANALYSIS
Condition : -

Holomorphic functions; complex power series; complex line integrals; Cauchy theorem, Cauchy integral formula and
applications; calculus of residues; maximum modulus principle; conformal mappings, normal families, Riemann

mapping theorem; harmonic functions.
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2301624 APPLIED ANALYSIS 3(3-0-9)
APPLIED ANALYSIS
Differentiable functions; multiple integrals, line and surface integrals and applications; normed spaces, metric spaces,

contraction mapping principles; Banach spaces; Hilbert spaces; Fourier series; eigenfunction expansion.
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2301625 STOCHASTIC PROCESSES 3(3-0-9)
STOCHASTIC PROCESSES
Condition :  PRER 2301620 or 2301624 or C.F.

Probability spaces; random variables and probability distribution functions; conditional expectation; martingale in

discrete time; Markov chains; stochastic processes in continuous time; Ito stochastic calculus.
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2301626 MEASURE AND INTEGRATION THEORY 3(3-0-9)
MEASURE TH
Condition : COREQ 2301631 or C.F.

Lebesgue measure and integration; abstract measure spaces; product measures, Fubini’s theorem; signed and complex

measures, Radon-Nikodym theorem; L -spaces.
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2301629 FUNCTIONAL ANALYSIS 3(3-0-9)
FUNCTIONAL ANALYSIS
Condition : PRER 2301631 or C.F.

Normed linear spaces and Banach spaces; Hilbert spaces; L -spaces; Baire’s theorem; uniform boundedness principle;

open mapping theorem; Hahn-Banach theorem; weak topology; spectral theory of compact operators.
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2301631 TOPOLOGY 3(3-0-9)
TOPOLOGY
Condition : —

Topological spaces; complete metric spaces; product spaces; quotient spaces; countability axioms; separation axioms;

connectedness; compactness; compactifications; net convergence; function spaces.
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2301632 ALGEBRAIC TOPOLOGY 3(3-0-9)
ALGEBRAIC TOPOLOGY
Condition : PRER 2301631 or C.F.

Homotopy; fundamental groups; covering spaces; van Kampen’s theorem; simplicial homology; singular homology CW -

complexes; cellular homology; Eilenberg-Steenrod axioms.
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2301635 DIFFERENTIABLE MANIFOLDS 3(3-0-9)
DIFF MANIFOLDS
Condition : PRER 2301631 or C.F.

Differentiable manifolds, tangent spaces; vector fields and flows; immersions and submersions; Frobenius’theorem;

integration on manifolds, differential forms, Stokes’theorem; introduction to Lie groups and Lie algebras.
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2301641 METHODS OF APPLIED MATHEMATICS 1 3(3-0-9)
METH APP MATH I
Condition : —

Theory of distributions, Green’s functions, operator theory, perturbation method.
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2301642 METHODS OF APPLIED MATHEMATICS 11 3(3-0-9)
METH APP MATH 11
Condition : PRER 2301641 or C.F.

Singular perturbation methods; boundary-layer problems; matched asymptotic expansion; partial differential equations

: Cauchy problems, Dirichlet’s and Neumann’s problems, quasi-linear first order equations; integral equations.
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2301643 INTRODUCTION TO MATHEMATICAL FULID DYNAMICS 3(3-0-9)
INTRO FL DYNAMICS
Condition : PRER 2301653 or C.F.

Conservations of mass, momentum and energy, equations of motion, potential flows, boundary layer theory, Navier-

Stokes’ equations.
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2301644 COMPUTATIONAL FLUID MECHANICS 3(3-0-9)
COMPNL FL MECH
Condition :  PRER 2301643 or C.F.
Fundamentals of finite-difference, finite-volume and finite-element methods : Euler method, Lax method, Lax-
Wendroff method, Leap frog method, Time-centered implicit method, Crank-Nicolson method, ADI, ADE, Thomas

algorithm, SOR and applications to problems of fluid mechanics.
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2301645 LINEAR PROGRAMMING THEORY 3(3-0-9)
LINEAR PRO THEO
Condition : C.F.

Linear programming definition and problem; formulation of linear programming; polyhedral theory; Simplex methods;

interior point method; duality theory; sensitivity analysis.
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2301647 INTRODUCTION TO BOUNDARY ELEMENT METHODS 3(3-0-9)
INTRO BDR ELT METH
Condition : —

Integral equations and Green’s functions, approximation techniques, boundary element method, dual reciprocity

method for Poisson problems, transient diffusion problems.
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2301650 PARTIAL DIFFERENTIAL EQUATIONS I 3(3-0-9)
PART DIFF EQ I
Condition : C.F.

First-order equations; linear second-order PDEs; representation of solutions; introduction to Hamilton-Jacobi equations;

other ways to represent solutions.
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2301651 INFORMAITON TECHNOLOGY MANAGEMENT 3(3-0-9)
IT MGT
Condition : C.F.
Fundamentals of the information systems; enterprise architecture; management information system; vision and mission
of management; IT services; portfolio management; balanced scorecard; value mapping; supply chain management and

supply chain operations reference (SCOR) model; customer relationship management.
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2301652 Numerical Analysis and Applications 3(3-0-9)
NUM ANAL APP
Condition : C.F.

Linear equation systems; approximation of eigenvalues and eigenvectors; numerical methods for ordinary and partial

differential equations; optimization methods and approximation theory; Monte Carlo methods and simulation.
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2301653 NUMERICAL ANALYSIS I 3(3-0-9)
NUM ANALYSIS I
Condition : —
Solutions of systems of linear and non-linear equations, numerical methods for ordinary differential equations, finite
difference methods for two-point boundary value problems and finite difference methods for partial differential

equations.
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2301655 SYSTEMS AND MATHEMATICAL CONTROL THEORY I 3(3-0-9)
SYS/MATH CTRL 1
Condition : C.F.
Elements of classical control theory and controllability; nonlinear stability analysis; direct Lyapunov method; stability of
control systems; introduction to optimal control theory.
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2301656 DATA MINING AND APPLICATIONS 3(3-0-9)
DATA MINING/APP
Condition : PRER 2301286 or C.F.

Structured and unstructured data mining; association rules; meta data; forecast models; knowledge discovery metamodel;

K-means algorithm; data clustering; dimensionality reduction.
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2301657 ENTERPRISE RESOURCE PLANNING 3(3-0-9)
ENTR RES PLAN
Condition : C.F.
Enterprise resource planning and development; customer relationship management; supply chain management; supplier
relationship management; decision support systems; financial management; material requirements planning;
manufacturing; logistics, and inventory control; marketing and strategic management.
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2301658 BUSINESS PROCESS MANAGEMENT 3(3-0-9)

BUS PROC MGT
Condition : C.F.

Business process models; business process design, execution, and monitoring; business process reengineering; process

interoperability; service-oriented architecture; Total Quality Management (TQM).
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2301659 E-BUSINESS MODELING AND APPLICATIONS 3(3-0-9)
E-BUS MODEL/APP
Condition : C.F.
Principles of Electronic Commerce; business and information systems; business models;; business-to-business e-
commerce; business-to-customer e-commerce; enterprise communication and collaboration model; business information

technology; on-line e-business applications.
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2301660 LARGE SCALE SOFTWARE PROJECT MANAGEMENT 3(3-0-9)
L SCL S/W PROJ MGT
Condition : PRER 2301712 or C.F.
Theoretical and practical aspects of large scale software project management; team programming; quality and
productivity measurement, with emphasis on practice of software planning, organizing, and development of

programming system products.
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2301661 PROBABILITY THEORY 3(3-0-9)
PROBABILITY THEORY
Condition :  PRER 2301621 or 2301626
Probability spaces; random variables; weak and strong convergence; distribution functions; characteristic functions;
uniqueness and continuity theorems; solution of the central limit problem; introduction to weak convergence of

probability measures on metric spaces.
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2301662 DECISION SUPPORT ANALYSIS 3(3-0-9)
DS SUP ANAL
Condition : C.F.
Introduction to decision analysis; elements of decision problems; structuring decisions; making choices; sensitivity
analysis; probability basics; subjective probability; value of information; risk attitudes; utility axioms, paradoxes, and

implications; conflicting objectives.
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2301663 OBJECT-ORIENTED DESIGN 3(3-0-9)
OBJ-ORI DSGN
Condition : PRER 2301681 or C.F.

Object-oriented development life cycle; requirements model; object-oriented concepts; object-oriented methodology;

object-oriented testing and project management; research and applications.
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2301664 DISTRIBUTED OPERATING SYSTEMS 3(3-0-9)
DISTR OPER SYS
Condition : PRER 2301681 or 2301732 C.F.

Distributed operating systems concepts; process synchronization and communication in distributed systems; concurrency,

deadlocks, and serialization; virtual memory management; distributed file systems; protection.
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2301665 MATHEMATICAL STATISTICS 3(3-0-9)
MATH STAT
Condition : PRER 2301661 or C.F.

Decision theory : the general decision problem, optimum procedures, hypothesis testing; interval estimation : uniformly
most powerful tests, unbiasedness, sufficiency, invariance, linear hypothesis, the minimax principle; point estimation

: nonparametric and sequential methods.
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2301666 RESEARCH IN COMPUTER NETWORK 3(3-0-9)
RSRCH COMP NETWORK
Condition : PRER 2301732 or C.F.

Requirements for computer networks; physical connections; packet switching; internetworking; protocols; congestion

control and resource allocation; network security; applications.
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2301667  USABILITY AND WEB DESIGN 3(3-0-9)
USABILITY WEB DSGN

Condition : C.F.
Usability; website design process; webpage design; colors; content design; text and messages; graphics; site design;
navigation; intranet design; accessibility for disabilities; international use.
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2301668 INFORMATION TECHNOLOGY FOR KNOWLEDGE 3(3-0-9)
MANAGEMENT
IT KNOWLEDGE MGM
Condition : C.F.
Information systems; information technology infrastructure; managing data resources; decision-support systems;
knowledge framework; accumulating knowledge; knowledge management cycle; information system designing for

knowledge management.

2301669 ﬂ1§ﬂ§$N3@Nﬂ!ﬂaﬁ)uﬁ 3(3-0-9)
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2301669  MOBILE COMPUTING 3(3-0-9)
MOBILE COMPUTING

Condition : C.F.
Current and wireless Technology; mobile applications; wireless transmission; frequencies and regulations; signal
propagation; multiplexing/modulation concepts; cellular system; media access; wireless telecommunication systems;

satellite communication system; broadcasting system; wireless LAN; IEEE standards; mobility support module.

Jd
2301670  ngqunauazmslszgna 3(3-0-9)
d’ a a d' Y
Roulviiedn : swinnamzeunalidiGou
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2301670 GRAPH THEORY AND APPLICATIONS 3(3-0-9)
GRAPH THEORY/APP
Condition : C.F.

Graphs, paths, trees, connectivity, independent sets, covering sets, colorations and network flows.
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2301671  SINGIHVLIMTIWAUUUMST 1 3(3-0-9)
doulusedn :  dmhamzeyanaliiseu

ﬂﬁ?lN;J,‘L]Ll‘]J‘]JﬂEUUWW ﬂﬁﬁ'%)NéhLl‘UU MANAY DY NUYDINTHINARABVINA WDV TN U UANTHA TR

SmuamIsaudy uazduuuFaisiany
2301671 FOUNDATIONS OF OPERATIONS RESEARCH I 3(3-0-9)
OPERATIONS RES 1
Condition :  C.F.
Problem formulation, model construction, some techniques of deriving solutions from models including dynamic

programming, integer programming and combinatorial models.

2301672 SINGIUVRINITIVWAUUUMS 2 3(3-0-9)
d’ a a dlﬂl 1
Qoulusedn - swdmhdesdeuru 2301671
WioswIniauzeyanaliisou
U 1 Q’I‘ U % U a = a ) % L3 nd'
dreanglsssusiillygmdalandy Jaymdunuees ymar Jammsuidu  duvutaznamanile

'l 1d

2301672 FOUNDATIONS OF OPERATIONS RESEARCH 11 3(3-0-9)
OPERATIONS RES 11
Condition :  PRER 2301671 or C.F.

Concrete examples including allocation problems, inventory problems, queueing problems, competitive problems,

model and solutions whenever possible.

2301674  mnuamIaMaNtazmvuamsn it adu 3(3-0-9)
Qoulvsedn - edImnndesaeuniu 2301673

WieImMnamzeynaliisou
@ a a a ° o < o a J J 1 {
fuuuFneniunesnd msadudmuamssauay SuaeudtusugueuauIUA MImAIMINzigaves
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2301674 INTEGER AND NONLINEAR PROGRAMMING 3(3-0-9)
INT/NONLIN PROG
Condition :  PRER 2301673 or C.F.

Combinatorial models, integer programming formulations, Branch-and-Bound algorithm, optimization of a non-linear

function, method of steepest ascent, quadratic programming, separable programming.
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2301675  msaedmuuFndamans 3(3-0-9)
A a a = Y 2
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2301675 MATHEMTICAL MODELING 3(3-0-9)
MATH MODELING
Condition : C.F.
Formulation of discrete and continuous problems drawn from various applications leading to mathematical models,
optimization techniques and solution techniques for integral equations, systems of algebraic equations and systems of

differential equations.

2301676  fwuvalamann 3(3-0-9)
doulvsedn . swinifidesdeudin 2301672
nienedninuzeuyaliisoy
fuvuimuansalaniadn  duvuimuamswaiadanuinaiu golduuuimsaed  duvuuoines
AIZVIUMINAAL
2301676  STOCHASTIC MODELS 3(3-0-9)
STOCHASTIC MODELS
Condition : PRER 2301672 or C.F.
Stochastic programming models, probabilistic dynamic programming models, Markov chain, waiting line models,

birth-death process.

v A v a ¢ A v A
2301677 ﬂ'ﬂllg!‘]]E)Qﬂuiﬂﬂ]i]!ﬂi131"i!W§)ﬂ1§ﬂﬂﬁ’H1§] 3(3-0-9)
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2301677 INTRODUCTION TO DECISION SUPPORT ANALYSIS 3(3-0-9)
INTRO DS ANAL
Condition : —
Introduction to decision analysis; elements of decision problems; structuring decisions; making choices; sensitivity
analysis; probability basics; subjective probability; value of information; risk attitudes; utility axioms, paradoxes, and

implications; conflicting objectives.

2301678 33UV IUTONANDUNIZIIY 3(3-0-9)
4 -
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2301678 DISTRIBUTED DATABASE SYSTEMS 3(3-0-9)
DIST DATABASE SYS
Condition : —

Introduction to distributed databases; distributed database management system archiecture; distributed database design;
transaction management fundamental; distributed concurrency control; semantic data control; overview of query
processing; distributed database management system reliability.
¢ v

2301681  NI5OONUUUMAZINTIZHIUADUID 3(3-0-9)
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2301681 DESIGN AND ANALYSIS OF ALGORITHMS 3(3-0-9)
DSGN/ANAL ALGOR
Condition : -

Advanced data structures, graph algorithms, arithmetic algorithms, geometric algorithms, string problems, parallel

algorithms, NP-completeness.
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2301682 MsAIMANIIOUZFIEzMIIARUN 3(3-0-9)
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2301682 HIGH PERFORMANCE COMPUTING AND 3(3-0-9)
VISUALIZATION
HI PFM COMP/VISUAL
Condition : -

Theoretical aspects of parallel and pipeline computation, time and processor bounds on classes of computations, overall
concept of computer systems, physical models, two and three dimensional data types, visual representation schemes for

scalar, vector and tensor data, isosurface and volume visualization methods.

2301683  MIAIMIUIVVYINY 3(3-0-9)
Qoulusiedn - TeImndesanuriu 2301681
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2301683 PARALLEL COMPUTING 3(3-0-9)
PARALLEL COMPUTING
Condition : PRER 2301681 or C.F.
PRAM algorithm, processing arrays, multiprocessors and multicomputers, parallel programming languages, mapping
and scheduling, parallel algorithms, matrix multiplication, fast—Fourier transform, solving linear systems, sorting,
dictionary operations, graph algorithms, combinatorics search.
2301685  mIsenuUUszULASTainuden NuAANT0q 3(3-0-9)
doulviedn . -
fMunuvesanuAanies msassialuszuuaeuiiuaes nalnmsanmanuiansesluszduaiusumziazlu
seauszun  madamsdalasawunlniluszuudad Tussmaesuaz lunarddudnlszanananuyiueaeale
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2301685 DESIGN OF FAULT-TOLERANT DIGITAL SYSTEMS 3(3-0-9)
DSGN FAULT-TLR SYS
Condition : C.F.

Fault models; coding in computer system; module and system level fault detection mechanism,;

reconfiguration techniques in multiprocessor system and VLSI processor arrays; software fault

tolerance techniques; survey of practical fault-tolerant systems.

2301686  assnenansilad 3(3-0-9)
Seoulvsedn . —
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2301686 FUZZY LOGIC 3(3-0-9)
FUZZY LOGIC
Condition : -

Operations on fuzzy sets, fuzzy relations, fuzzy measures, information and uncertainty, applications.

2301688  msszananadayain 3(3-0-9)
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2301688 SIGNAL PROCESSING 3(3-0-9)
SIGNAL PROCESSING
Condition : PRER 2301653 or C.F.
Discrete-time signals and systems, sampling of continuous-time signals, Z-transform, transform analysis of linear time-
invariant systems, filter design techniques, discrete Fourier transform, random signals.

d

2301689  venulszanilszavs 3(3-0-9)
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2301689 ARTIFICIAL NEURAL NETWORKS 3(3-0-9)
ART NEURAL NETWORK
Condition : PRER 2301653 or C.F.
Elementary principles of neurophysiology, artificial neuron models, single and multiple layer networks, cascade
correlation, recurrent networks, self-organizing maps, bidirectional associative memory, counterpropagation networks,
adaptive resonance theory, spatiotemporal sequences, hardware realization of neuron networks, fault tolerant design
aspects.

2301690 s'%'mﬁmymaﬂﬁmmaﬂ‘fﬁifuga 3(3-0-9)
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2301690 SPECIAL TOPICS IN ADVANCED MATHEMATICS 3(3-0-9)
SPEC TPCS ADV MATH
Condition : C.F.

Various topics in advanced mathematics that are of special interest and might lead to research work.

2301691  (509TiANMINYAAIN 3(3-0-9)
A a A A Y 2
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2301691 SPECIAL TOPICS IN ALGEBRA 3(3-0-9)
SPEC TOP ALG
Condition : C.F.

Various topics in algebra that are of special interest and might lead to research work.

2301692  1599MIANNIIMIIATIZH 3(3-0-9)
d' a a d' Y
Roulvsiedn : swinnamzeunialiiGou
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2301692 SPECIAL TOPICS IN ANALYSIS 3(3-0-9)
SPEC TPCS ANALYSIS
Condition C.F.

Various topics in analysis that are of special interest and might lead to research work.
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2301693  1509TUIANMIATVIANA 3(3-0-9)
doulusedn :  dmhamzeyanaliiseu
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2301693 SPECIAL TOPICS IN GEOMETRY 3(3-0-9)
SPEC TOP GEOMETRY
Condition : C.F.

Various topics in geometry that are of special interest which might lead to research work.
A a a ¢ ¢

2301694 lif’)\i‘w!ﬂ‘klﬂ1ﬁﬂﬂ!ﬂﬂ1ﬁﬂiﬂ§$€4ﬂﬂ 3(3-0-9)
Qoulviiedn : swiniauzeunaliiGou
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2301694 SPECIAL TOPICS IN APPLIED MATHEMATICS 3(3-0-9)
SPEC TPCS APP MATH
Condition : C.F.

Selected topics in applied mathematics that are of special interest and might lead to research work.

2301695  1593NIABMINGINTAMU 3(3-0-9)
A a A A Y=
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2301695 SPECIAL TOPICS IN COMPUTATIONAL SCIENCE 3(3-0-9)
SPEC COMPNL SCI
Condition : C.F.

Various topics of special interest in Computational Science by specialists that might lead to research work.

2301700 NN 1(1-0-3)
4 -
Roulvswin -
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2301700 SEMINAR 1(1-0-3)
SEMINAR
Condition : C.F.

Oral presentation of research works in at least two areas in mathematics.
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2301702 SEMINAR non-credit
SEMINAR
Condition : C.F.

Oral presentation of reach works in computer science and information.

2301703  miseanuuumpIdsunsu 3(3-0-9)
d’ a a d' Y
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2301703 PROGRAMMING LANGUAGE DESIGN 3(3-0-9)
PROG LANG DSGN
Condition : C.F.

Language constructs; extensibility and abstractions; runtime support; language design process.

2301704  MIdamendiamans 1 3(3-0-9)
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2301704 RESEARCH IN MATHEMATICS I 3(3-0-9)

RES MATH I
Condition : C.F.

In-depth presentation of and discussion on research articles in various fields of mathematics.

2301705  MIVENIAAAMAAS 2 3(3-0-9)
d’ a a d' YA
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2301705 RESEARCH IN MATHEMATICS 11 3(3-0-9)
RES MATH II
Condition : C.F.

In-depth presentation of and discussion on research articles in various fields of mathematics.
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2301706 RESEARCH IN MATHEMATICS III

RES MATH III
Condition : C.F.

In-depth presentation of and discussion on research articles in various fields of mathematics.

2301707  MIdamendiamans 4
d’ a a A YA
Roulviiedn : sedmniauzeygaliisou

o a a av 1 a 4
ﬂﬁ“IJHﬁuﬂLﬂfﬂﬁﬂLlﬁ%fJﬂﬂﬁ?ﬂﬂu’]%ﬂqlu?fﬁHﬂN ] VOIAUAFTAT

2301707 RESEARCH IN MATHEMATICS IV

RES MATH IV

Condition : C.F.

In-depth presentation of and discussion on research articles in various fields of mathematics.

] d
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2301708 RESEARCH IN MATHEMATICS V

RES MATH V
Condition : C.F.

In-depth presentation of and discussion on research articles in various fields of mathematics.

2301709  MSIdaMendiamans 6
A a a A YA
Reulviiedn - swwimiauzeygaliiGou
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2301709 RESEARCH IN MATHEMATICS VI

RES MATH VI
Condition : C.F.

In-depth presentation of and discussion on research articles in various fields of mathematics.
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2301710 szUUgIUTeya 3(3-0-9)
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2301710 DATABASE SYSTEMS 3(3-0-9)
DATABASE SYSTMES
Condition : C.F.

Advanced data modeling, deductive databases, object-oriented databases, distributed and multidatabases systems,

emerging database technology.

2301711 15URAATINBANA 3(3-0-9)
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2301711 ALGEBRAIC GEOMETRY 3(3-0-9)
ALGEBRAIC GEOMETRY
Condition : Prerequisite 2301613 or C.F.

Abstract varieties; the spectrum of a commutative ring; coherent and quasi-coherent sheaves; schemes; the cohomology

of sheaves and schemes; the generalized Riemann-Roch theorem.

2301712 sudaudswenidnns 3(3-0-9)
d' a a dlal 1 A a d' YA
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2301712 SOFTWARE METHODOLOGY 3(3-0-9)
S/'W METHODOLOGY
Condition : PRER 2301681 or C.F.

Software engineering foundation, formal representations in the software process, use of formalism in creating a measured

and structured working environment.
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2301717 LIE ALGEBRAS II 3(3-0-9)
LIE ALGEBRAS II
Condition : PRER 2301614 and 2301617
Universal enveloping algebras; the Poincare-Birkhoff-Witt theorem; Serre’s theorem and the existence and uniqueness
theorems for the finite-dimensional simple Lie algebras; and one of the following topics : the representations of finite-

dimensional semisimple Lie algebras, Kac-Moody algebras or Lie algebras over fields of prime characteristic.
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2301719 ALGEBRAIC NUMBER THEORY II 3(3-0-9)
ALG NUMBER THEO 11
Condition :  PRER (2301613 and 2301619) or C.F.
Valuation theory; approximation theorems; completions; Ostrowski’s theorem; extensions of valuations; the following
topics in local fields : unramified extensions, totally ramified extensions, Frobenius automorphisms, inertia groups,

ramification groups.
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2301721 ADVANCED ANALYSIS I 3(3-0-9)
ADVANCED ANALI
Condition : C.F.

Review of measure theory and some topological tools in analysis, topological vector spaces; radon measures; distribution

theory.
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2301723 THEORY OF HIGH-SPEED PARALLEL COMPUTATION 3(3-0-9)
THEO HSPD PRL CPTN
Condition : PRER 2301681 or 2301732 or C.F.
Theoretical and practical aspects of parallel and pipeline computation, time and processor bounds on classes of
computations, data alignment network speed and cost bounds, conflict-free access memories, overall computer system

idea.
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2301724 PARALLEL NUMBERICAL ALGORITHMS 3(3-0-9)
PAR NUM ALGOR
Condition : PRER 2301723 or C.F.

Numerical algorithms for vector and parallel computers, parallel algorithms in numerical linear algebra, numerical

handling for ordinary and partial differential equations, numerical optimization techniques.
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2301725 PARALLEL PROGRAMMING 3(3-0-9)
PAR PROG
Condition PRER 2301723 or C.F.

Issues in design and development of parallel programs for various types of parallel computers, various programming
models according to both machine types and application area, cost models, debugging and performance evaluation of

paralled programs with actual application examples.
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2301723 THEORY OF HIGH-SPEED PARALLEL COMPUTATION 3(3-0-9)
THEO HSPD PRL CPTN
Condition : PRER 2301681 or 2301732 or C.F.
Theoretical and practical aspects of parallel and pipeline computation, time and processor bounds on classes of
computations, data alignment network speed and cost bounds, conflict-free access memories, overall computer system
idea.
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2301724 PARALLEL NUMBERICAL ALGORITHMS 3(3-0-9)
PAR NUM ALGOR
Condition : PRER 2301723 or C.F.

Numerical algorithms for vector and parallel computers, parallel algorithms in numerical linear algebra, numerical

handling for ordinary and partial differential equations, numerical optimization techniques.
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2301725 PARALLEL PROGRAMMING 3(3-0-9)
PAR PROG
Condition PRER 2301723 or C.F.

Issues in design and development of parallel programs for various types of parallel computers, various programming
models according to both machine types and application area, cost models, debugging and performance evaluation of

paralled programs with actual application examples.
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2301732 COMPUTER SYSTEM ORGANIZATION 3(3-0-9)
COMP SYS ORGAN
Condition : C.F.

Computer system analysis and design, organizational dependence on computations, speed and cost, instruct set design,

pipeline and vector machines, memory hierarchy design, systolic machines.

2301735  MTINTTHITUUABNNINDS 3(3-0-9)
d’ a a dlal 1 A a d' Y
[oulusiedan : sednidesdeuri 2301732 Wienwiminuzeyaalizon
4
uTg118909MITAGIAVNIY TUABUITMINUNITI TZVUMIIAMINTNONTHDUHaIw Tsunsy nguRal dmuy

a A 4 a 4 79 9
L%Q’Jlﬂi']$‘lfi"llﬁ]\ﬁ$ﬂﬂﬂ?HJW’JWI?J?LL@%ﬂﬁﬂizfélﬂ@ﬂ“]f\ﬂu

a a 4 a a a 4
Course Des .1, @191 AUAAIGAT BASTIVIIVI1INGINITADNN AT 79

Jaya i Tuh 13/02/55



2301735 COMPUTER SYSTEM ANALYSIS 3(3-0-9)
COMP SYS ANALYSIS
Condition : PRER 2301732 or C.F.

Scheduling policies, paging algorithms, multiprogrammed resource management system, queuing theory, analytic models

of computer systems and application.
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2301736 DISTRIBUTED COMPUTER SYSTEMS 3(3-0-9)
DIST COMP SYS
Condition : PRER 2301681 and 2301732 or C.F.
Distributed systems architecture, remote file access, message-based systems, client server paradigm, distributed
algorithms, replication and consistency, concurrency control, models of distributed computation, distributed operating

systems.
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2301750 AUTOMATA THEORY 3(3-0-9)
AUTOMATA THEORY
Condition : C.F.

Finite state machines, pushdown automata, linear bounded automata, turing machines, register machines, relationship

between computability and formal languages.
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2301751 FORMAL LANGUAGES AND COMPUTATION COMPLEXITY 3(3-0-9)
FML LANG/CPTN CPX
Condition : PRER 2301750 or C.F.
Finite automata and regular languages, pushdown automata and context-free languages, turing machines and recursively
enumerable sets, linear-bounded automata and context-sensitive languages, computability and halting problems,

undecidable problems, recursive functions, Chomsky hierarchy, computational complexity.
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2301750 AUTOMATA THEORY 3(3-0-9)
AUTOMATA THEORY
Condition : C.F.

Finite state machines, pushdown automata, linear bounded automata, turing machines, register machines, relationship

between computability and formal languages.
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2301751 FORMAL LANGUAGES AND COMPUTATION COMPLEXITY 3(3-0-9)
FML LANG/CPTN CPX
Condition : PRER 2301750 or C.F.
Finite automata and regular languages, pushdown automata and context-free languages, turing machines and recursively
enumerable sets, linear-bounded automata and context-sensitive languages, computability and halting problems,
undecidable problems, recursive functions, Chomsky hierarchy, computational complexity.
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2301753  ADAPTIVE FINITE ELEMENT METHODS 3(3-0-9)
ADAPTI FEM
Adaptive finite element methods (AFEM); ALBERTA toolbox for AFEM; implementation of AFEM and applications.
2301755 M3IRsIzRT@mazmslszgnd 3(3-0-9)
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2301755 NUMERICAL ANALYSIS AND APPLICATIONS 3(3-0-9)
NUM ANAL APP
Condition : C.F.
Linear equation systems; approximation of eigenvalues and eigenvectors; numerical methods for ordinary and partial

differential equations; optimization methods and approximation theory; Monte Carlo methods and simulation.
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2301760 DISTRIBUTED DATABASE SYSTEMS 3(3-0-9)
DISTR DBASE SYS
Condition : C.F.
Introduction to distributed databases; distributed database management system architecture; distributed database design;
transaction management fundamental; distributed concurrency control; semantic data control; overview of query

processing; distributed database management system reliability.

2301761  malwladansaumanazmsaoans 3(3-0-9)
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2301761 INFORMATION AND COMMUNICATIONS TECHNOLOGY 3(3-0-9)
ICT
Condition : C.F.
Information technology concepts; hardware/software oriented technology; database technology; information and
networking; history of communication; basic concept of telecommunication; integration of IT and communication world;
business/market trend and drive of telecommunication industry; telecommunication services; applying technology of

ICT; ICT applications for business use.
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2301762 NETWORK ARCHITECTURE DESIGN 3(3-0-9)
NTWK ARCH DSGN
Condition : Preq 2301761 or C.F.
Network analysis and design; network requirement analysis concepts; network requirement analysis process; flow
analysis; network architecture for design; addressing and routing architecture and strategies; network management;
network performance architecture; security and privacy; selecting technology and equipment; interconnecting

technologies used in the network design; case studies
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2301770 ADVANCED DISCRETE MATHEMATICS 3(3-0-9)
ADV DISCRETE MATH
Condition : C.F.

Combinatorial analysis; discrete structures; algorithmic thinking; applications in Science and Computer Science.
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2301771 APPLIED MATHEMATICS AND COMPUTATIONAL SCIENCE SEMINAR 1 1(1-0-3)
AMCS SEM 1
Condition : -

Oral presentation of research works in applied mathematics and computational science from publications.

2301772 dumnasiamanilszgnduazInennisaann 2 1(1-0-3)
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2301772 APPLIED MATHEMATICS AND COMPUTATIONAL SCIENCE SEMINAR 11 1(1-0-3)
AMCS SEM 11
Condition : -

Oral presentation of research works in applied mathematics and computational science from publications.
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2301782 SCIENTIFIC VISUALIZATION 3(3-0-9)
SCI VISUAL
Condition : PRER 2301681 or C.F.
Physical models; methods of computational science; two and three dimensional data types; visual representation
schemes for scalar, vector and tensor data; isosurface and volume visualization methods; visual monitoring;
interactive steering
2301783 ﬁa%’e%uqamaﬁmmﬁﬂ 3(3-0-9)
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2301783 ADVANCED TOPICS IN ALGEBRA 3(3-0-9)
ADV TOP ALGEBRA
Condition : C.F.

Various topics in algebra that are of special interest and might lead to research work.
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2301784 ADVANCED TOPICS IN ANALYSIS 3(3-0-9)
ADV TOP ANAL
Condition C.F.

Various topics in analysis that are of special interest and might lead to research work.
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d’ a a d' Y
deulvnedn - neInhauzeyaaldizeu

@

a A g A : o ! aw 1
Womasvindiamhauludlumasdeerniihigmsiteae'ld

a a 4 a a a 4
Course Des .1, @191 AUAAIGAT BASTIVIIVI1INGINITADNN AT 85

Jaya i Tuh 13/02/55



2301785 ADVANCED TOPICS IN GEOMETRY
ADV TOP GEOM

Condition C.F.

Various topics in geometry that are of special interest and might lead to research work.

2301788  MsANEDILMIANAManS 1
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2301788 RESEARCH STUDY IN MATHEMATICS 1
RES STUDY MATH I
Condition : -

Lectures given by the students on advanced research topics in mathematics.

2301789  misAnIdamendiamans 2
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2301789 RESEARCH STUDY IN MATHEMATICS 11
RES STUDY MATH II
Condition

Lecture given by the students on advanced research topics in mathematics.
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2301790 INDIVIDUAL STUDY
INDIVIDUAL STUDY

Condition : —

Special topics in mathematics that are of interest to both the students and faculty members.
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2301791 SELECTED TOPICS IN MATHEMATICS 1
SELECT TOP MATH 1
Condition C.F.

Selected topics of special interest in advanced mathematics that might lead to research work.

2301792 1599AAMIIZMSAdIAmans 2
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2301792 SELECTED TOPICS IN MATHEMATICS II
SELECT TOP MATH IT
Condition C.F.

Selected topics of special interest in advanced mathematics that might lead to research work.

2301793 Fiveifimumeineimsneniiames 1
[Aoulusedn : selnnauzeygalisou
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2301793 SPECIAL TOPICS IN COMPUTER SCIENCE I

SPC TPC COMP SC 1

Condition : C.F.
Discussion on current research issues in computer science and related topics.
2301794  WvefiAEMIINENMINONNINDS 2
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2301794 SPECIAL TOPICS IN COMPUTER SCIENCE 11
SPC TPC COMP SC 11
Condition : C.F.

Discussion on current research issues in computer science and related topics.
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2301795 INDEPENDENT STUDY IN COMPUTER SCIENCE 3(0-0-12)
IND STUD COMP SC
Condition : C.F.

Self-regulated exploratory study of state-of-teh -art issues in computer science.

2301811  INeNinus 12 vivenn

2301811 THESIS 12 credits
THESIS

2301813 INeNAWUD 18 Hivenn

2301813 THESIS 18 credits
THESIS

2301813 THESIS 18 credits
THESIS

2301828  INeNTINUS 48 vivieda

2301828 DISSERTATION 48 credits
DISSERTATION

2301894 dnnnInniinusszavquiiiadia Tairfurivieia

2301894 DOCTORAL DISSERTATION SEMINAR non-credit

DOC DISSERT SEM

2301896  msaeuiszaiannug Tairfuriiefa

2301896 COMPREHENSIVE EXAM non-credit
COMP EXAM

2301897 MsapUIANMENTA Taitfuniiaeia
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2301897 QUALIFYING EXAMINATION

QUALIFYING EXAM
2301898 msgeumuimaszima

2301898 FOREIGN LANGUAGE EXAMINATION

FOREIGN LANG EXAM
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