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040245101  MANNISVOINIWIADNRAADS 3(3-0-6)
(Principles of Computer Language)
040245102  AMAAIEASAIWSUINGINITADUNIULADS 3(3-0-6)
(Mathematics for Computer Science)
040245103  MIIANUIULTIAAY 3(3-0-6)
(Numerical Computation)
040245104  NSENLUULAZIASIETURDUIRBIndinenans 3(3-0-6)
(Mathematical Algorithm Design and Analysis)
040245105  @UNUINNANAAIEASITIAINGINITABLN MBS 17 1(0-3-1)
(Mathematics with Computer Science Seminar 1)
040245106  @UNUINNASAAIEASITNINEINTADNRIABS 2 1(0-3-1)
(Mathematics with Computer Science Seminar 1)
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(Research Methodology)
wnewn ¢ selvimindnvinaudesamedowsou wilidumheinlundngns
Tnefin1sUseidunanisiSeukuy s (S) eluriu (Uwinidu



NYMINUS (WKW A LUU A 2)
SN Fosredwn JUURUAA
040245109  ne1nus 12
(Thesis)

Asiwus (uuy 2)
WV FosreIun FIUIUNUINA
040245108  @1sinus 6
(Master Project)
WUINIVADN

Unfnwanansaideniseuneiviluusasngudvn (Fenlauinndt 1 nqu) Tauudilidesndn 12 wiefn
dmSU whu n wuu n 2 waghidesndi 18 wiefa dmsuunu v

1. AFUIVINTMIANKNIENFALBLNITAIUAY
(Subject Group of Optimization and Control)

FWERY V9318391 JuunIein (Ussee-Ufua-Anwdienuia)
040245211 35vasAtinmansUsvens 3(3-0-6)
(Methods of Applied Mathematics)
040245212 mimmmmxﬁqm@aﬁuaeﬂ 3(3-0-6)

(Numerical Optimization)

040245213 wﬁﬂmwmmimmmmmsﬁqm 3(3-0-6)
(Principles of Optimal Control)

040245214  N1IAUINAINLIIVUAIANINTIING 3(3-0-6)
(Biologically Inspired Computation)

040245215 L%"adﬁmawwmﬁmmimmLifimzﬁqml,l,azn'ﬁmmu 3(3-0-6)
(Selected Topics in Optimization and Control)

2. nqudvleyyusshvg
(Subject Group of Artificial Intelligence)

FWEIY Fosrein Juundlein (Ussee-Ufua-Anudienuias)

040245231  AFINFNEAATEIUSUINGINITABUNAADS 3(3-0-6)
(Logic in Computer Science)

040245232 UyauseAvguaslusunsudunudaniey 3(3-0-6)
(Artificial Intelligence and Intelligent Agent)

040245233 ﬂ’]iL%‘EJuilﬂJaﬂLﬂ%aﬂﬁlﬂi 3(3-0-6)
(Machine Learning)

040245234  msviuvilesoya 3(3-0-6)
(Data Mining)

040245235  vuTiansaumekaznIsUszend 3(3-0-6)

(Bioinformatics Theory and Application)
040245236  \FesAnnIenIulyyIUseivg 3(3-0-6)
(Selected Topics in Artificial Intelligence)
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(Subject Group of Computational Mathematics)
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040245241  yguRNITAIUIN 3(3-0-6)
(Theory of Computation)
040245242 FBdlavdmsuaunsieuius 3(3-0-6)
(Numerical Method for Differential Equation)
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(Mathematical Modeling and Simulation)
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(Numerical Linear Algebra)
040245245  \FosdmanzynwuAdamansideuIn 3(3-0-6)
(Selected Topics in Computational Mathematics)
4. AFUIVIFINAALNITRUIIAIUIN
(Subject Group of Computational Business and Finance)
FWEIY Fasredn IuunIein (Ussee-Ufua-Anudienuia)
040245251  NISAUIUNNNITREY 3(3-0-6)
(Computation in Finance)
040245252 @un1sLBseUNuSalaLAaRN 3(3-0-6)
(Stochastic Differential Equation)
040245253  ANAAIERINITIRU 3(3-0-6)
(Financial Mathematics)
040245254  @nuUAMAAIEATUTE AU 3(3-0-6)
(Actuarial Model)
040245255  Gesdmamiznsnugsnauaznsiudadiuim 3(3-0-6)
(Selected Topics in Computational Business and Finance)
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040245104  N1sDONLULLAEIAS W TUReWIRIBIndinAans 3(3-0-6)
(Mathematical Algorithm Design and Analysis)
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XXX ATUABN 3(x-x-x)
(Elective)
XOOOOXXX ATNADN 3(x-X-X)
(Elective)
391 9 wenn
I 2 anamsAnedi 1
WY Fosredun FTUIUAUNA
040245106  &ULUMNALAMEASITINGIN1TABUAUADS 2 1(0-3-1)
(Mathematics with Computer Science Seminar II)
XXX ATNADN 3(x-X-X)
(Elective)
XXX ATNABN 3(x-x-X)
(Elective)
XOOOXXX ATUABN 3(x-x-x)
(Elective)
391 9 wienn
I 2 anansAnendi 2
IWEIYT Fosreivn FIUURUIAA
040245108  @13inus 6
(Master Project)
39 6 wienn
nnewmg iﬂ&%%ﬂﬁﬁﬂﬁﬂwmﬂﬂuﬁmawsLﬁauﬁ&m walitiumbefalundnans
TneiinsusediunanisiSeunuu s (S) wisliiu (U) wihity
AN95 U8BV
040245101  “ANNITVBINTWIABNNUADS 3(3-0-6)
(Principles of Computer Language)
dsAuneu  : Lafl
Prerequisite  : None

NSANITUUI HUT B UTDI NWAUZ A UYDINTHIADLUAADS NTDONLUUNWIABNR MBS LAZNTVINIA
AANaN I Utd s UNNeduius AL TTOMARS WUUTINZUDINWIADNTIMES WINAALNULAENANNTT
YoINWIABNR MBI TINALY NsWsulusunnsilendu madsulisunsudsdydnval nsiWeulusin
Banssnen1seulusunsudmiuteyauasssy waesnsdeulusunsandedng

Comparative study of computer language features,computer language design and
implementation, formalisms for specifying syntax and semantics of computer language, core
concept and principles in contemporary computer language, functional programming, symbolic
programming, logic programming, programming with abstract data type, and object-oriented

programming.



040245102

040245103

040245104

040245105

AINAENTAINSUINEINITADUNIN DS 3(3-0-6)
(Mathematics for Computer Science)
Jadunew ¢ Ll
Prerequisite  : None

Weddunanuila anuduiusiowiangunsn 91e91utazn1slie Mgufvein1siasIeiiie
ALUUNSATIN Nyadlnyduaun1sigeeyiusadsy seuvaun1igeuiusidaduandiy aunisids
auiuskuUllBud S mah R dudadusaznguiiabosam

Generating function, recurrence relation, graph theory, network and flow, theory of network
analysis, computation model, Boolean algebra, ordinary differential equation, system of ordinary

differential equation, nonlinear differential equation, linearization method and stability theory.

NISANUIUTIFNAY 3(3-0-6)
(Numerical Computation)
Aledunow ¢ Ll
Prerequisite  : None
msnziarainedeuluizidsiiey nawasvesaunislidadu nsuszanaelugaiuaznis
UTEUUANTINIUIN NMIBURUSLAZNITIUSHUSLTIRIAY HARALTIRILAVURITEUUTLE NaLaaY
WILaUYRIARINZRAZLINMDTIANIE MQUNITUTEUMAT HalRaUTLavYRIaNnNSRUNUS
Error analysis in numerical method, solution of nonlinear equation, interpolation and
polynomial approximations, numerical differentiation and numerical integration, numerical
solution of linear system, numerical solution of eigenvalue and eigenvector, approximation

theory, numerical solution of differential equation.

nseRNUULLAY AT it Une IS Bendinmand 3(3-0-6)
(Mathematical Algorithm Design and Analysis)
wdadunew ¢ Ll
Prerequisite  : None
Anudutouresiunouds mylnzinsdindouarnadigean matasudiu Ageaauazasingalungy

Y9
v v
o

TURRLISNTM Avuan e §n TuseIS LN TuReIBRuiANUSYsHlB ke umeITWUUILY
Complexity of algorithm, analysis of mean and maximum cases, ordering, maximum and
minimum in group, graph algorithms, dynamic programming, polynomial-time algorithm, NP

algorithm, NPcompleteness and parallel algorithms.

funuIAanAmEnsIiIngINsAeURIneS 1 1(0-3-1)
(Mathematics with Computer Science Seminar 1)
Jeedunew - Ll
Prerequisite  : None
matvauetitefithaulansadinmansidineinisreufinnesluiosduuun nsdounaznisds
enuddnnsfiseubsandeditiaue
Presentation of interesting topics in mathematics with computer science in class, writing and

submission of an academic report on the presented topics.



040245106

040245107

040245108

040245109

FUNUMIAEAAERNSITINYIN1SABNAILABS 2 1(0-3-1)

(Mathematics with Computer Science Seminar II)

JdeRuney 040245105 FUNUINNANAAIEASITNNYINITABNRIABS 1F

Prerequisite  : 040245105 (Mathematics with Computer Science Seminar 1)
mstauetdeiivralansedinenans@aveimsrenfiamesluiesduau madeulaznsdeeny

FAmmsTiSeuEsmndediviaue Tnedemiiviauemssietestuidoriaulslumsihee
Presentation of interesting topics in mathematics with computer science in class, writing and

submission of an academic report on the presented topics.Seminar topics should be related to

students’ research field.

530Uty 1(0-3-1)
(Research Methodology)

adunow ¢ Ll

Prerequisite  : None

ada o a

Wdewaridiveddnermans nsdeulaseienudsy 3535 luanviadinaiansidainenas
Aoufinned Minwelunisdearsdmsunisise N13AUAUTRYAANTAUNA NITINEUNTIIUITELALANS
Uszilunaauiay

Issues and methods of scientific research, research proposal writing, research methods
inmathematics with computer science, communication skills for research, information retrieval,

research dissemination and peer review.

anstinus 6
(Master Project)
IsAuneu ¢ sewiwirtiAuegetey 9 wiiefin
39 1nEAULAUTOUTDINIAIY
Prerequisite  : Pass core courses at least nine credits,
or Department’s Permission
Anwazduairluidofiiraulafefuiymmeiuadamanfidsineinisaeufiames Faog
meldruugivesenssivsnulasenu
Studying and conducting research on an interesting problem in mathematics with computer

science under advisor’s supervision.

WITNUS 12
(Thesis)
Itaduney ¢ AewiAvitiAuegatey 9 wiilein
39 1AEAULAUTEUTDINIAIY
Prerequisite  : Pass core courses at least nine credits,
or Department’s Permission
Anwnazpunirdgnifiaulanisduadamansiddneinisaeufinnelasldisnisidenis
adinmanfiiineinsneuiined neldmsmuauuadliduinuvesenansdivinu
Study and investigate an interesting problem in mathematics with computer science using
research methods in mathematics and computer science. The candidate must be advised and

supervised by a thesis advisor.



040245211

040245212

040245213

040245214

Wueandinmansuszyna 3(3-0-6)
(Methods of Applied Mathematics)
Jadunew ¢ Ll
Prerequisite  : None

HoymAisusudadu mauasandaesamasiuvoynsy Jamaveuidaudu Jnmeananizeynsy
WiSesnguianiu-dgIanisnszareanduanisilandureinsuaunisuuuliilady ngufadesam
landufonyuenaunsiieyiusdes

Linear initialvalue problems, Laplace transform, series solution, linear boundary value problem
eigenvalue problem, Fourier series, Sturm-Liouville theory, eigenfunction expansion, Green’s

function, nonlinear equation, stability theory, Lyapunov function, partial differential equation.

MsmANNE gAY 3(3-0-6)
(Numerical Optimization)
IdeAuney ¢ 040245103 N1SANUILTIAILAY
Prerequisite  : 040245103 Numerical Computation

msmAmngigauuUlsiidedie msdumidaduiasisudnaidululd favnensdum Finsieud
FyauuuliiBadu Bveaiafu dymeamnefigauuuiidedin Gouluilvansiian fvuanisiidsaes
\Bediu AU RangUuesfugy Byamelu ﬂ'liwm'mmuwﬁqﬂ’m*ﬁ’m

Unconstrained optimization, line search and feasible region method, search direction,
nonlinear conjugate gradient method, Newton's method, constrained optimization, optimality
condition, sequential quadratic programming, reduced and full space method, interior point

method, global optimization.

MENNSYBINNTAIUAMMLNE TR 3(3-0-6)
(Principles of Optimal Control)
WdeAuneu ¢ 040245211 JFvesadinenaniuszyna
Prerequisite  : 040245211 Methods of Applied Mathematics

funeuiBnisdumideinay nsemuguuuuneInsalld fvuaniswain uAaAATLUIHUAIANY
MAEeNTUdU N1IAIVANLULLBYRTUA MANNITEIEAVRINOUNTIE1AU N ufaniladu-uilad n1s
Usganauenanugiving fian

Numerical search algorithm,predictive control, dynamic programming,variational calculus,
linear quadratic regulator, H-infinity control, Pontryagin’s maximum principles, Hamilton-

Jacobitheory, optimal state estimation.

ANSAUIUNLTITUAAN TN 3(3-0-6)
(Biologically Inspired Computation)
Jefefuriou ;040245104 n1sERNLULLAEIAS I TLUReWIRBndinmans
Prerequisite 040245100r Mathematical Algorithm De5|gn and Analysis
ﬂﬁmmmuuummma LLUULLNUU@’]&VI’N‘U’J’JMEH suumamﬁnmmmi OREDELE L‘Uﬂi’mﬁ]\‘l
21UNTNTUA fﬂi‘Vl’W’ﬂLW&J']%V]@WLLUUEJJ@EJHJH?N mimmmuwwaaﬂiumw ﬂ]%@]ﬂiuﬂ‘h@ Lﬂuﬂiga‘wi
msfwnuuuiede ssuunfiduifulssivg
Classical and biologically inspired computation,evolutionary algorithm,swarm intelligence,
ant colony method, particleswarm optimization,neural computation,artificial  life,artificial

chemistry,membrane computing,artificial immune system.



040245215

040245231

040245232

040245233

L%"aaﬁ’ﬂLawwmqéfmmﬁmmmmxﬁqmazmsmmm 3(3-0-6)
(Selected Topics in Optimization and Control)
Jdsuneu  : legAuiuYeureInIAIYn
Prerequisite  : Department’s Permission
hdedsululuusazdnmsinwmunruadlevesin@nwuazdaeu Tnshdoazaseunquitannns
suafeludosiifeafunsmanngfigauaznisenuay
Contents vary from year to year according to interest of students and instructor in charge.

Typical contents include contemporary developments in optimization and control.

ATINFNENIENNSUINYINISABNAULADS 3(3-0-6)
(Logic in Computer Science)
Jderuney Ll
Prerequisite  : None

n3snNANERsIsUsEnatl assnAnansaALansSuSunil n1siigatuaznislisde ANULTINTI AN
U3ysal mnunszdu Jamitlianansadaaulals assnenansmauansduiuans nquiunanaliviysel
Yoalnaa ATINAERSITILEAN

Propositional  logic, first-order predicate logic, proof and deduction, soundness,
completeness, compactness, undecidability problem, second-order predicate logic,

Godel’sincompleteness theorem, temporal logic..

Jyausshvguaviusunsusiunudanies 3(3-0-6)
(Artificial Intelligence and Intelligent Agent)
dsduneu
Prerequisite  : None

Fupeuasnisdum damanufawelauvuiidosidanguiiny nadeulysunsudwnssng n1s
thiausasAany mslimananuuiidmnesuasuuuiuedousetoys nadulusunsudeiutung
WeudRvanvesdygyiuseiivg Meuidndnisseus Iennssuesaanuilusunsusiunuwuudasenis
Uszgndveadygusehivg madeulusunsulyyiusshivg

Search algorithm,constraint satisfaction problem (CSP),gametheory, logic programmingknowledge
representation, goal and data-driven reasoning,practical rule-based programming,principles of artificial
intelligent (Al), vision, learning, knowledge engineeringautonomous agent,applications of Al

Al programming.

mMsFeuivesniosdns 3(3-0-6)

(Machine Learning)

wdedunew ¢ il

Prerequisite  : None
Ns3ImuLsURERRn1seuiwuuiinsmiuguanisissusuuulliimsmiiuguangufnsiseus n1s

Bouifstaduuaznsauguuuuuiuasuld msuszendnisifeudveandosing msmiunurusud

msviuniiesdoya n1sthnednluli® Sransaune n1s3didyanisussaanadidnusuasdoyaiiu
Statistical pattern recognition;supervised leamning, unsupervised learning, leaming theory;

reinforcement learning and adaptive control; applications of machine learning, robotic control, data

mining, autonomous navigation, bioinformatics, speech recognition, text and web data processing.



040245234  nsviuvilesteya 3(3-0-6)

040245235

040245236

040245241

(Data Mining)
dsAuneu  : Lill
Prerequisite  : None

LA sviuvilestayanisinmilesdeyauazadiinisiunilosdeyauavinaluladansauma n15vh
willosdayauarnistesiudeyadiuyana n1sdrsrauazniswseudeya n1slddeyadandlygiznisi
willeadaya NM15IATERdademsiaTIEingy T8n153MUNUTENNLAEN1TAIALAT N15UTEYNAYBINTS
Vvilosdoya

Data mining concept, data mining and statistics, data mining and information technology,
data mining and protection of personal data, data exploration and preparation by using
commercial data, data mining method, factor analysis, cluster analysis, classification and

prediction methods, applications of data mining.

NI TAUmIARAEN1TUTEENA 3(3-0-6)
(Bioinformatics Theory and Application)
dsduneu o
Prerequisite  : None

FaRugnssuaTUTITINNNITTARLIMUUE T ULazEdR LassasesiiduenarngefUy 1nssasn
Wsfusazisnadadsninlagitsnuinmnwaznguiinsv ssuudanimuasunsnia wv3ndenunse
WAETYINGUTINYANN aTaUmNANITIN

Genetic codes, biological sequence, sequence alignment and statistics,structure of DNA and
knot theory,protein structure andtopological geometry, biological network and graph

theory,biological system andfractal, Hadamardmatrix and algebraic biology,cognitive informatics.

Sesfmarymeimutyyseivs 3(3-0-6)
(Selected Topics in Artificial Intelligence)
Jdsduneu  : legAuiuYeuYeInIAIYn
Prerequisite  : Department’s Permission
hdewdsululuwiazdnmsnwmueuavlavesin@nwinaziaeu Tnsvhieazaseunquiinmnns
suafeluFesiAnafutlyyseivg
Contents vary from year to year according to interest of students and instructor in charge.

Typical contents include contemporary developments in artificial intelligence.

NOWRNITATLIN 3(3-0-6)
(Theory of Computation)

deduneu il

Prerequisite  : None

golaumsafe dnadasinaue nwaiiaue selauimiwuunaas awildfisuiun eslauian
gauladadu Meiausun 13esdnsiise anwuastulduuuiug muidnaulalalld feidunis
mua mwasaangUldrududondinsfuin anuuiyseldud

Finite automata, regular expression, regular language, pushdown automata, context-free
language, linear-bound automata, context-sensitive language, Turing machine, recursively
enumerable language, undecidable language, computable function, reducibility, computational

complexity, NP-completeness.



040245242

040245243

040245244

040245245

WadnardmsuaunsiBeoyius 3(3-0-6)
(Numerical Method for Differential Equation)

JudsFuney  : 040245103 NISAIUILTIAILAY

Prerequisite  : 040245103 Numerical Computation

4

Wwnavdmivaunslieyiusaiagitounsumdiaes 1830e-Ann 35dwinne-fuTu FBuuy

Q q
a o o

yaeduneudadu anudosty magiuasaiiosnim Fideiavdmivannsdeoyiusdon Tonasing
duidles

Numerical method for ordinary differential equation, Taylor series method, Runge-Kutta
method, predictor-corrector method, linear multistep method, consistency, convergence and

stability, numerical method for partial differential equation, finite-difference method.

NNSESNAILUUNADNAEASLAENITINaBY 3(3-0-6)
(Mathematical Modeling and Simulation)
Idsduneu  c 1l
Prerequisite  : None
wpdiaveinisadisiuuuidsiunuasiwuuidsalaunainduuunahisadesuuunaaiies
N3IATIERBIRaN NTDsT ULl udunsTIaesenouiames n15nseRtymasatufinuunig
AMAAIEAS N1TIATITALATNNSUSUMILUU
Technique of deterministic and stochastic modeling, discrete time model,continuous time
model, qualitative analysis of nonlinear systems,computer simulation,analysis of real-world
problem and mathematical model, analysis and fitting of model.

NYAALTIAUTIA A 3(3-0-6)
(Numerical Linear Algebra)
dsAuneu  : Ll
Prerequisite  : None

avsnduazanmesidienin uesu MsuenALeNg L MsLenfszneuAenstazidsansiosiian
NNALATTUIUNTUNTU-RAN STUUTLEULAENSIIALUUINEN TS 19 Ia NLED 5N TNIBINITANAA
wuumd nsuenduszneunuuleaan Jaymananiz nmsangulilusvuuuisamuueinviawuning
AULLBE HaMSLadaTIRNSTe e N STe RNy

Orthogonal vectors and matrices, norms, singular value decomposition, QR factorization and
least square, projection, Gram-Schmidt process, linear system and Gaussian elimination, pivoting,
stability of Gaussian elimination, Choleskyfactorization, eigenvalue problem, reduction to

Hessenbergform or tridiagonalmatrix, Rayleigh quotient, iterative and inverse iterationmethods.

Sosfaamzsinuadamaniismiuin 3(3-0-6)
(Selected Topics in Computational Mathematics)
Ideduney  : lnganuiiureureInInIu
Prerequisite  : Department’s Permission
FiteuusasuluudazdnsAnununiuaulevesin@nwinaziaeu Inesideazaseunqunis
Wanmsswadeludesiiieafuadinmansidsmuin
Contents vary from year to year according to interest of students and instructor in charge.

Typical contents include contemporary developments in computational mathematics.



040245251

040245252

040245253

NISATUIUNIINITRY 3(3-0-6)
(Computation in Finance)
Jadunew ¢ Ll
Prerequisite  : None

AYIUENIN15TY AUldLuUNIWIY MSAIMUATIAIATIFISTANTAMUUAGIANITEY N1TaTI%avEY
nMsaeauvuteuinilatBidavdmiumudaunindeyiusalaunainedesiedmiunisian
NN

Financial derivative, binomial tree, option pricing, model of financial market,generating
random number, Monte Carlo simulation, numericalmethod for solvingstochastic differential

equation,tools for financial computation.

aun1sLouNuSalaLAaRN 3(3-0-6)
(Stochastic Differential Equation)
dedunow o lud
Prerequisite  : None

nsrvunIAlauAaRnlunarelies nsdeuiiunaieu Uitudalaunain Usiuslolauavuswus
ansnludy gasvedleln ngujvesaunisdeuiusalawnain nawasuuussukazLUULTmMgufun
nsiinalasuazilliiewaRaeifey nouunaliniaznszuiunisaie

Stochastic process in continuous time, Brownian motion,stochastic integral, 1t6 integral and
Stratonovich integral, Itd6 formula, theory of stochastic differential equation: weak and strong
solutions,theorem for existence and uniqueness of solution, limit theorem and limit process.
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(Financial Mathematics)
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Portfolio theory, portfolio construction, transaction costs, performance analysis, characteristic
portfolio theory, discrete models of asset pricing, binary tree model, general discrete models,
arbitrage, martingale measure, forwards and futures, continuous time asset pricing, It6 calculus,
Girsanov and martingale representation theorems, interest rate model, random process and

stochastic calculus, Black-Scholes equation.
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(Actuarial Model)
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Mathematical model of insurance process, actuarial modeling, random variable and
preference of individual, individual risk model for short period, conditional expectation,
collective risk model for short period, counting and compound process, Markov chain, modeling
of claims and cash flow, Brownian motion and martingale, global characteristics of surplus
process, paying dividend model, survival distribution, life insurance model, annuity model,

premium and reserve, reinsurance and co-insurance.
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(Selected Topics in Computational Business and Finance)
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Contents vary from year to year according to interest of students and instructor in charge.
Typical contents include contemporary developments in business, insurance, economics and

financial mathematics.



