nangasIngrmansuminugn  arvndviadinaansussend (MMA)
(angnsuTuUse w.A. 2555)
\WUageunan1sAnei 1 Uns@inw 2555
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M.Sc. (Applied Mathematics)
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040235101  vguijvesaunisilveynusandoy 3(3-0-6)
(Theory of Ordinary Differential Equations)
040235103  NTILATIEALTIFIAY 3(3-0-6)
(Numerical Analysis)
040235104  NITAATIEINIALIAATERS 3(3-0-6)
(Mathematical Analysis)
040235106  dunumNeAdinmansUTEENd 1 1(0-3-1)
(Applied Mathematics Seminar |)
040235107  duumnepdinmansUssand 2 1(0-3-1)
(Applied Mathematics Seminar II)
040235108  seileuinide 1(0-3-1)

(Research Methodology)



a a -4
MYIUNUS (BNU N LU N 2)

SEYN Jo51873%1 FUUNRUILAA
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1. nguivatinransuazatinAansUssend

9

FWERY Jase3un Iuundaein (Ussene-Ufia-Anedienuies)

040235211  pAdlamansdumiieuaznsuszans 3(3-0-6)
(Discrete Mathematics and Applications)

040235212 NUANAUILGIIH 3(3-0-6)
(Abstract Algebra)

040235213  vewelad 3(3-0-6)
(Topology)

040235214  nsBATIEATTu 3(3-0-6)
(Complex Analysis)

040235215  @un1silseuiusyesuazn1sUEENd 3(3-0-6)
(Partial Differential Equations and Applications)

040235216  @un1sLOUNUSALAE 3(3-0-6)
(Delay Differential Equations)

040235217  nsiAsIsifeilenidu 3(3-0-6)
(Functional Analysis)

040235218 fwAdindadulszand 3(3-0-6)
(Applied Linear Algebra)

040235219 Ahludioiawud 3(3-0-6)
(Finite Element Method)

040235220  WAAARAYBINTUUTHY 3(3-0-6)
(Calculus of Variations)

040235221  aunseUTiusuasn1sUssend 3(3-0-6)
(Integral Equations and Applications)

040235222 V58 UDIAUNILBMNALN 3(3-0-6)
(Theory of Difference Equations)

040235223  SEUUTINATN 3(3-0-6)
(Dynamical Systems)

040235224  FBdwlavdmTuauM e yus 3(3-0-6)
(Numerical Methods for Differential Equations)

040235225  FBdsaNNnsEmsUaNN ey RuS 3(3-0-6)

(Symmetry Methods for Differential Equations)


patsron
Underline


040235226  MISASI9PRLUULTIAIRAERNS 3(3-0-6)
(Mathematical Modeling)

040235227  NISMANALETAATGIAY 3(3-0-6)
(Numerical Optimization)

040235228  wuiina g 3(3-0-6)
(Advanced Graph Theory)

040235229  \FesAmanzvnaduadnmaniUszegnd 3(3-0-6)

(Selected Topic in Applied Mathematics)

1a a

2. NANIVIANAAIEATLTIATUIN

q

WAV Fosredn IIUNUILAN (UsTee-UUR-Anedienuias)

040235231  AAAAASLTIATUIN 3(3-0-6)
(Computational Mathematics)

040235232  NuAmRNABNNILADS 3(3-0-6)
(Computer Algebra)

040235233 vguisviauaznsussend 3(3-0-6)
(Coding Theory and Applications)

040235234  AN3EENUULLAEMITIATIETURENTS 3(3-0-6)
(Design and Analysis of Algorithms)

040235235  olmnauazdunen’s 3(3-0-6)
(Automata and Algorithms)

040235236  mssnAansHed 3(3-0-6)
(Fuzzy Logic)

040235237  Uyausshivg 3(3-0-6)
(Artificial Intelligence)

040235238  adlafansamsulaseneUszam 3(3-0-6)
(Mathematics for Neural Networks)

040235239 guN1T3INFULUULAEAITIUN 3(3-0-6)
(Pattern Recognition and Classification Theory)

040235240  ARIRANAASEINSTUNITUTELIARRAARATYIE 3(3-0-6)
(Mathematics for Digital Speech Processing)

040235241  adiamanidmiumsUssananan maiatugs 3(3-0-6)
(Mathematics for Advanced Digital Image Processing)

040235242 adiamanidmivneuiunoinifinddugaaznimadoulm 3(3-0-6)
(Mathematics for Advanced Computer Graphics and Animation)

040235243 AdlaenaRsamsusTUUASaUmMAIAans 3(3-0-6)
(Mathematics for Geographical Information Systems)

040235244  BZasfnanzmainuadinenansideuin 3(3-0-6)

(Selected Topic in Computational Mathematics)

1a a

3. NANIYIANAAIEASIAINTTULAZINYIAIEATAILATN

q

FWERY Fasredn IUIUNUILAN (UsTe-UUR-Anedienuias)
040235251  mdaransvesnaransvodlna 3(3-0-6)
(Mathematics of Fluid Dynamics)
040235252  waransuuvatu 3(3-0-6)

(Classical Dynamics)



040235253

040235254

040235255

040235256

040235257

040235258

040235259

040235260

040235261

AmAFERSYREUULLWan TN
(Mathematics of Electromagnetics)
NaA@AIAIOUAN

(Quantum Mechanics)
namansidsatALazauvnaans

(Statistical Mechanics and Thermodynamics)
namansnzseiie

(Continuum Mechanics)

duinsawiily

(General Relativity)
ARIAANANTYBITEUUAIUAL

(Mathematics of Control Systems)
waransveslralenuin

(Computational Fluid Dynamics)
nsasesuuukaniig-luandiul
(Lattice-Boltzmann Modeling)
Sosmamznssuadamansisanssy
(Selected Topic in Engineering Mathematics)

a

4. nguAYIANiNAEASTING N13RU wazUsziude

9

e
040235271

040235272

040235273

040235274

040235275

040235276

040235277

040235278

040235279

040235280

Hoseinn
NMFIATIERUNIUIAMAENTUTEENA
(Applied Time Series Analysis)
ngefenuinzdulasues
(Probability and Measure Theory)
nsyuuNsalvuAaRnuazn1sUsEENd
(Stochastic Processes and Applications)
aunseyusalnuAaRn
(Stochastic Differential Equations)
ANAANANTNITRU
(Financial Mathematics)
fnuuAdiamaniuseiudy
(Actuarial Models)
AdulnuvaunuaziLuUalnweadn
(Loss and Stochastic Models)
N133ANTITLAZNITIATIEVINITANY
(Investment Management and Analysis)
NI iialgauniu
(Supply Chain Analysis)
Fesfaarymeiuadamanigsna

(Selected Topic in Business Mathematics)

uundgin (Ussene-uj
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=
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0402352xx

a2
040235104

040235106

0402352xx

0402352xx

a3
040235107

040235110

0402352xx

SHa2YN
040235110

I 1 anamsinedi 1
Fovrein
Vo vesaNnsBeyiusandy
(Theory of Ordinary Differential Equations)
MTUATIEAT LAY
(Numerical Analysis)
s2il8uI5748
(Research Methodology)
N
(Elective)
371 10 wuq8nA

I 1 anamsAnendi 2
Fosrein
MTUATIEANAUAFERNS
(Mathematical Analysis)
dunwmeadinaansuszynd 1
(Applied Mathematics Seminar 1)
N
(Elective)
N
(Elective)
324 10 wuqeAn

I 2 mamsinendi 1
Fosrein
dunwmandinaansuszynd 2
(Applied Mathematics Seminar II)

Ineinus
(Thesis)
Jden
(Elective)
39U 7 WA
I 2 anamsAnend 2
Fosedw
Inefinus
(Thesis)

S 9 %UwNA

AMUIURULAAN
3(3-0-6)

3(3-0-6)

1(0-3-1)

3(X-X-X)

MUIUAULBNA
3(3-0-6)

1(0-3-1)

3(x-x-x)

3(x-x-X)

FUIUNULLARN
1(0-3-1)

3(x-Xx-X)

AMUIURULLAAN
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LAY U

U9 1 aan1sAnen 1

WY Fosedm FIUIUNUIAA

040235101  guvesaun1sidoyiusandy 3(3-0-6)
(Theory of Ordinary Differential Equations)

040235103  MITIATIEATIAUAY 3(3-0-6)
(Numerical Analysis)

040235108  sz4U8uidIvY 1(0-3-1)
(Research Methodology)

0402352xx AW NADN 3(x-x-x)
(Elective)

5931 10 %ULeAn

I 1 aansAne® 2

IWEIYT Fosrein IIUAURUIAA

040235104  NITIATIENNALAFERNS 3(3-0-6)
(Mathematical Analysis)

040235106  dunwmnAdinAansUszyna 1 1(0-3-1)
(Applied Mathematics Seminar 1)

0402352xx A @9N 3(x-x-x)
(Elective)

0402352xx A @9N 3(x-x-x)
(Elective)

591 10 uUqehn

I 2 aansAne® 1

WY Fosedw FIUIUNUIAA

040235107  dunwmnAdineansUseyng 2 1(0-3-1)
(Applied Mathematics Seminar 1)

0402352xx W UADN 3(x-x-x)
(Elective)

0402352xx AW UADN 3(x-x-x)
(Elective)

0402352xx A ADN 3(x-x-X)
(Elective)

5931 10 %UQeAN

I 2 mannsdnendi 2
IWEIYT Fovrein FUIUAUNA
040235109  @1sinus 6
(Master Project)
3791 6 wuqeAn



AND5UNY518739

040235101

040235103

040235104

040235106

o vesaNnsBeyiusandy 3(3-0-6)
(Theory of Ordinary Differential Equations)
wnderunen o Ll
Prerequisite : None

ngufunnsinalaasegadsuaziifivmiafon nguiuniluifsfuaunadseyius szuvaunis
Weyiusidadunarliideduy pnuaiiesvemaiany flaidudenuen nmsindudadu iwesiesiudu
VDITTUUMAUAU AT ETVDINALRAULUUATY

Existence and uniqueness theorems of solutions, general theorems in differential equations,
systems of linear and nonlinear differential equations, stability of solutions, Lyapunov functions,

linearization, perturbation of linear systems, stability of periodic solutions.

NTIATISALTIFNAY 3(3-0-6)
(Numerical Analysis)
adunew - Ll
Prerequisite  : None

nMslnsimaanndeulusadeuitdiuan namasvesaunisliiBadu nsUszanumlutiuas
n1sUsganua gl dunnuiy eyiusi3inavwasUSHUSITRIAY NARAELTIANAVVBITEUY
AUNTUAU NALALLTIRUAVTDIANANIZUAZINNDSIANIZ NOBHNITUTZUINAT NALRALLTIRILATVDA
AUNTLTIDUNUS

Error analysis in numerical methods, solutions of nonlinear equations, interpolation and
polynomial approximation, numerical differentiation and numerical integration, numerical
solutions of linear systems, numerical solutions of eigenvalues and eigenvectors, approximation

theory, numerical solutions of differential equations.

NTIATIZIANNALAFENS 3(3-0-6)
(Mathematical Analysis)
dsduneu o
Prerequisite  : None

szuudmIuase danatinnuuiysel drdunazeynsuvesdiuiueie dlauazauseos n1sm
ayius YSiuswuusiul msguiiensy Usgleada U3iusnd Usginanmunielu Usad LP

The real number system, completeness axiom, sequences and series of real numbers, limits

and continuity, differentiation, Riemann integral, uniform convergence, Euclidean space, normal

space, inner product spaces, LP space.

dunwmaadinAansussynd 1 1(0-3-1)
(Applied Mathematics Seminar 1)
deduneu ol
Prerequisite : None

msiaushieiiaulansadinmaniUszgndludesdinun msdsunasmsdsnsnudannsd
FouiSesnnSesiitiaue

Presentation of interesting topics in applied mathematics in class, writing and

submission of an academic report on the presented topics.



040235107

040235108

040235109

040235110

040235211

dunwmandinaansuszyndg 2 1(0-3-1)
(Applied Mathematics Seminar II)
JwdeRuneu 040235106 duuuvnepdiamansuszand 1
Prerequisite  : 040235106 Applied Mathematics Seminar |
maiauetideiinaulansedemaniUszgndluiosdiuuun madeunaznisdssenudaivnisd
Baudsmnidesiiaue Tnaifomiltiauemswsiorestumdeiiaulalunsiise
Presentation of interesting topics in applied mathematics in class, writing and submission of an

academic report on the presented topics. Seminar topics should be related to students’ research field.

sutlBUinTY 1(0-3-1)
(Research Methodology)

tadunow ¢ Ll

Prerequisite  : None

WIT0IAZIITOTINGIAIEnT N9 WsulATI9UITe seLleuidideluaivitientss vinwgluns
doansdmIunsiTe myFuAutoyaansauna N1sHeLNINUITY Larn1suseilunaaidy
Issues and methods of scientific research, proposal writing, research methods in relevant discipline,

communication skills for research, information retrieval, research dissemination and peer review.

astnus 6
(Master Project)

Jdsduneu  : dewudvUiduedaties 10 wihein violasuauiureueInIAYN
Prerequisite  : Pass core courses at least ten credits, or Department Permission

Anwduairluiidemiraulaifgiiulymmeinuadamansuszend Jeegnigldduuziives
9191997USn w1 lAT9U
Studying and conducting research on an interesting applied mathematical problem under

advisor’s supervision.

Werdnus 12
(Thesis)

Fdsduneu  : Aewuivviduedaties 10 wihein wiolasuauiureUTRINIATY
Prerequisite  : Pass core courses at least ten credits, or Department Permission

autunisfnwauairluiiveniiaulaneiiulymnisiiuadinmansuszgnsd musduuusay
BmsITeneadnmans melansaivguuaglidilineveserarsdiiiinm
Study and investigate an interesting applied mathematical problem using research methods

in mathematics. The candidate must be advised and supervised by a thesis advisor.

AdaAAnSANMELaENUTEYNA 3(3-0-6)
(Discrete Mathematics and Applications)
wdadunew ¢ Ll
Prerequisite : None

e assneans autazidu nMsuaaiuladsdany lsidunenide anuduiusiiewia nguj
N5l Peukaznsiia nguinsieseitienu fuuunsawn fvadinyiu

Sets, logics, probability, combinatorics, generating functions, recurrence relation, graph

theory, network and flow, theory of network analysis, computation models, Boolean algebra.



040235212

040235213

040235214

040235215

NYANHUIUTTTY 3(3-0-6)

(Abstract Algebra)
Aedunow ¢ lud
Prerequisite  : None

n3U nguundlad 59 lofia Sawyunu lawuwiwendiusenauliiisamiiafes Naduasilanninvene
VuN18d
Groups, Sylow theorem, rings, ideals, polynomial rings, unique factorization

domains, fields and field extensions, Galois theory.

newslad 3(3-0-6)
(Topology)

Adadunoy ;040235104 N1FIATIZANWIANAAIENT

Prerequisite  : 040235104 Mathematical Analysis

U3giinewalad Usgideszeenauwuuuiysal USplinaguuazusginams danaunistduld danay
Nsueniu ANUweNles AUNTEdU NMsguingvs Usgielendu
Topological spaces, complete metric spaces, product and quotient spaces, countable

axioms, separation axioms, connectedness, compactness, net convergence, functional spaces.

NTIATITAT U 3(3-0-6)
(Complex Analysis)
deduneu o
Prerequisite  : None

Handuliasen Usiusaeuins vufunlad gasuswusled wqufjunlugdaunngn  eunsumndiaes
waraunsulases nmzenguvasilandulinTent nguuniavvdetasnsuszgndlunsmaUIiug ns
demsgUuarnisudauAvdudadug vdnvesensiwus  nguunnisdsdul  ansyinse - evalaviva
Handuiiay aynsugaduniiiu

Analytic functions, contour integral, Cauchy’s theorem, Cauchy integral formula, maximum-
modulus theorem, Taylor and Laurent series, isolated singularity of analytic functions, residue
theorem and applications to the evaluation of integrals, conformal mapping and bilinear
transformation, argument principles, Riemann mapping theorem, Schwarz-Christoffel formula,

special functions, asymptotic series.

aun1sdeyiusesuazn1sUszaNd 3(3-0-6)
(Partial Differential Equations and Applications)
wdeRuneu 040235101 ngufvedaunsiieunusanday
Prerequisite  : 040235101 Theory of Ordinary Differential Equations
aunsdseyiuddessudunils aunsdeeoyiusdosidadususuass nnsduun sUuuuTydA
aunsuYTies Yyvnvesansu-dia T8n1suendiuds Inmsuuaudesius feaiduveniu 3nsuds
Aulun1smnaeasvesaunIseyiusdy
First-order partial differential equations, second-order linear partial differential equations,
classification, canonical form, Fourier series, Sturm-Liouville problem, method of separation of
variables, integral transform methods, Green function, variational methods in solving partial

differential equations.



040235216

040235217

040235218

040235219

auN1sTeUNUSALaY 3(3-0-6)

(Delay Differential Equations)

FwdeRuneu 040235101 ngufvedaunsiieunusanday

Prerequisite  : 040235101 Theory of Ordinary Differential Equations
Aaduuuifumiouazieiles Amduuuiminuagimiea aunmsdseyiusfiadidadu audimluua

ANNEDETVOINARAY 3§§aﬂmuaWLL‘UUMiﬂ aumi@aaigﬁuéamsﬂzj WONWLS HAINABLUUATULAZAIAY SHUU

Faduiifirunuuiueslalulia nawaeiifveunvessruudadunuuiiuoolplulfa ssuulifaduiidany
Discrete and continuous delays, retarded and neutral delays, linear delay differential equations,

general properties and stability of solutions, direct Lyapunov method, non-homogeneous delay

differential equations, periodic and almost periodic solutions, non-autonomous periodic linear systems,

bounded solutions of non-autonomous linear systems, periodic nonlinear systems.

N5ATIZRTIA AT 3(3-0-6)
(Functional Analysis)
Adadunow ;040235104 NIFIATIZANWIANAAIENT
Prerequisite  : 040235104 Mathematical Analysis

Uipfinnmesuedy ddudunadadu nquiunitugnilumsinssideilaisu nquiunemiv-uine
nuiunuine-aladieond Usgisauuse uazUsill i

Normed vector spaces, linear operators, fundamental theorems in functional analysis, Hahn-
Banach theorem, Banach-Steinhaus theorem, Hilbert space and dual spaces.

Huadingadulszynd 3(3-0-6)
(Applied Linear Algebra)
Idshuneu ;o Ll
Prerequisite : None
Yginnmes Usiinanuniely nMsHaRInUeenAed Msulandadu wvindiBadeann wning
wesidu AnamzLazNwesaINE Nguunvesyes nMsviluaumdndvueay mamsisdd suwuutygh
299985UAY miLLEmﬂ'WLaﬂgm wvisndendlliuulealazanianes miﬂizqﬂﬁmmﬁ‘mzﬁm@uﬁu
Vector spaces, inner product spaces, orthogonality of vectors, linear transformations, linear
operators, orthogonal matrices, Hermitian matrices, eigenvalues and eigenvectors, Schur’s
theorem, diagonalization, Rayleish quotients, Jordan canonical form, singular value

decomposition, matrix exponential and stability, applications of linear algebra.

Wnludioiaiud 3(3-0-6)
(Finite Element Method)
JdeAuney 040235103 NISIATIZATIELAY
Prerequisite  : 040235103 Numerical Analysis
Arwiitugiunsadamanidmiuisinludiowaus nsa¥iaums nuaesau Blludiewaiud
Tunfladf wiilesdy Iludomuudlugedii ssuuiitauuuamsfiuasuuuianite wdnnisulsiu ns
Uszgnaldiulamnase
Mathematical backgrounds for finite element method, Galerkin formulation, finite element
method in one dimension, shape functions, finite element method in two dimensions, local

and global coordinate systems, variational principles, applications to real-world problems.



040235220

040235221

040235222

040235223

WARANEYDINTTLUSHY 3(3-0-6)
(Calculus of Variations)
deduneu ¢
Prerequisite  : None

Agatnveadeilerdu aunsessiani-ansud ndnveseiiasy Uiiusiitleyiussusugauazvany
fruvs JayviRedudeuladudleetd sguainsiud ndnnisAigeaauazaidingn msasgnsidauds
Hureslgmataniz Iveusda-snd

Extrema of functional, Euler-Lagrange equations, Hamilton’s principle, integral involving
higher derivatives and several variables, problems involving sub-sidiary conditions, Lagrange
multipliers, maximum and minimum principles, variational formulation of eigenvalue problems,
Rayleigh-Ritz method.

auNsBaUSHusHarn1sUTEENA 3(3-0-6)
(Integral Equations and Applications)
FwdeRuneu 040235101 ngufvedaunsiieunusanday
Prerequisite  : 040235101 Theory of Ordinary Differential Equations
MIFLUNLALHIBENasENN1BIUIILS aunsideuiwusiueninesiuald F5nsuseanaduides
Nousalaay N15UsTNATUANNITTIRURUS LABSIUALTELNIAT aun1sTaUsiusiongIu F5umes
wosiuudmiuannsausnus
Classification and examples of integral equations, integral equations with separable kernels,
method of successive approximations, Fredholm theory, applications to differential equations,
symmetric kernels, singular integral equations, perturbation methods for integral equations.

VO ¥ URIENNTNARN 3(3-0-6)
(Theory of Difference Equations)
edunew ¢ Ll
Prerequisite  : None

AUNITINAAINTATY FTUVANNTBIRARATLEY nuanuaiies TTuduiiv aun1sigaduy
wuuyniului Jyvnagsu-deia Jymarvevvesaunsldidadu aun1sigananiisluguuming n1s
Uszgnadmiumsiinseideiiay

Linear difference equations, linear systems of difference equations, stability theory, asymptotic
methods, self-adjoint linear equation, Sturm-Liouville problem, boundary value problems for
nonlinear equations, matrix difference equations, applications to numerical analysis.

FLUULTINAIN 3(3-0-6)
(Dynamical Systems)

JdeRutieu 040235101 ngufvedaunsiieunusanday

Prerequisite  : 040235101 Theory of Ordinary Differential Equations

LARYRsITUUBIaTR UUIIE 9arss el uswesnsiugn sruvselalusTauazduselalua ia
s uludosuazauila ﬁigmv-’hﬁuﬁu mamaaﬁﬁagjﬁ%m:ﬁLﬁamﬁﬂlﬁm ﬁgﬂau@aLLazmiLLﬂaﬂﬁLﬂut:%ﬂ
W iifimusagmsudadidudadu ﬂ’]ﬂﬁﬂﬂ’ldmLiLLaxﬂ’liﬁldUNﬂ’lLiLLNﬁIWamﬂLQJLL‘lJiL‘iJgEJumSaGQIﬂLLaz
wofnsaluszerem wutirddomuen luesinduvesnsddunilsdd uarlumesinduresmsiva

Concept of dynamical systems, trajectories, fixed points, periodic orbits, basin of attractors,
autonomous and non-autonomous systems: phase portraits in the plane and higher
dimensions, initial value problems, existence and uniqueness of solutions, equilibria and
linearization, periodic orbits and linearization, Poincaré sections and the Poincaré map, invariant
manifolds, attractors and long-term behavior, Lyapunov exponents, bifurcations in one
dimensional maps, bifurcations of flows.



040235224

040235225

040235226

040235227

Waanardmsuaun1sTouius 3(3-0-6)
(Numerical Methods for Differential Equations)

Jadunou ;040235103 MFIATIRLTIRIAY

Prerequisite  : 040235103 Numerical Analysis

s ad & o

WwnavdmSvaunalseyiusandiy  IBounsumdiaes T8339e- AN LazIBAIIuNY-Aa
Uuud FiBadunuumanstuney amnudesiu Mgt uazauiatios iBsiavdmivaunind
auiiudeion Tuasnaduiiles

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

and stability, numerical methods for partial differential equations, finite-difference method.

WBaunnsdmsuaun1s oIS 3(3-0-6)
(Symmetry Methods for Differential Equations)
JdeAuneu @ 040235101 vgufvesaunsiveuiusandsy
Prerequisite  : 040235101 Theory of Ordinary Differential Equations

ANLALIAT ANIANNATLUVAYRIANN S EseyRusa TS udunils aummseaLUUEYeIaNN1SLEe
oysiudansty Anguiithinsfimediuier ruannasuuuanininesnates naRasvosaunside

]
a

ayiusasiyfifiansunaenisiives mnuamnnsgauuuavesaunadeyiusdes Fmalaasusiu
M3IRIENNTTIRUN LS oY

Symmetries, Lie symmetries of first-order ordinary differential equations, Lie point symmetries of
ordinary differential equations, one parameter Lie group, Lie symmetries with several parameters,
solution of ordinary differential equations with multi-parameter Lie groups, Lie point symmetries of
partial differential equations, exact-solution methods of partial differential equations.

NTASIFLUULITIASIAAER S 3(3-0-6)
(Mathematical Modeling)
Idsduneu  c ldd
Prerequisite : None
n19aAsIeRnieda nsvuasilandy nsadisduuuidadinmansingldaunisigeeyius was
AUNITLTINAFT FILUULTIANAFIERNTNIINGIANENT N1TIATISANGRNTTUVDINALRAL VDI UULTA
AMAFNERNS NTNAFDUMLUUTIAAAAIEAT oNALITENTUNITNINALRa8 VIR UULTIALAAERNS
Dimensional analysis, graphs and functions, applied differential equations and difference
equations to develop mathematical models, scientific mathematical models, analysis of
behaviour of solutions of mathematical models, testing in mathematical models, software for
the solutions of mathematical models.

msmmmmzﬁqmsﬁaﬁuam 3(3-0-6)
(Numerical Optimization)
adunou ;040235103 MFIATISATIAIAY
Prerequisite  : 040235103 Numerical Analysis

é'haEhwaﬂ‘fjiymmimﬂ'ﬁmmzﬁqm mimﬂ'ﬁmmx‘ﬁiqmLLUUhJﬁC‘i'auvLﬁuﬁdﬁ’U: NIAUNLTILEULALTD
Ansgivinadululd famamsdum Binsfeuddsgauuulidadu Bvosddu Jameamng
ﬁqmuwﬁﬁaulﬁuﬁnﬁu L‘q"aulsummmmgﬁqm nslsunsufdaendediiu BUsglanguuazifugy
FBaamelu mamemngiignianii

Examples in optimization problems, unconstrained optimization: line search and feasible
region methods, search directions, nonlinear conjugate gradient method, Newton's method,
constrained optimization: optimality conditions, sequential quadratic programming, reduced and
full space methods, interior point methods, slobal optimization.



040235228  ngufinamidugs 3(3-0-6)

040235229

040235231

040235232

(Advanced Graph Theory)
Aurdesuneu - budl
Prerequisite  : None
a o & YR Y
NINLaENIINIZYNANIS SNty n1sidusyuu N1339UA N1THEN FIUTznauYeInT vl N3
RERF ok LLas{]zymﬂ'wmmzﬁqﬂwqwﬁﬂsww
Graphs and digraph, connectivity, planarity, matching, graph decomposition,

graph parameters and optimization problems on graph theory.

Bosiaamzmeiuadnaanuszgnd 3(3-0-6)

(Selected Topic in Applied Mathematics)

Fdsduneu  : legAuiureuveInIAivn

Prerequisite  : Department Permission
hiteuusivasulundazdnisAnununinuaulevesindnwinaziaeu Inesideazaseunqunis

fimunnsswatludesifeiuiivadin Mgzt 1sviade newelad uazadinmaniuszgnd
Contents vary from year to year according to interest of students and instructor in charge.

Typical contents include contemporary developments in algebra, analysis, geometry, topology

and applied mathematics.

ANNAANSITIAIUI 3(3-0-6)
(Computational Mathematics)
dsduneu ;o
Prerequisite : None
unAnvesndnmandiisinunm Aunadoudeiing sevifiniuaddaseisiugussssuudmivaig
fuuvdsndeudinun Tnsadudmdlnmansuartunedsdmiumansidansin nssifnen
Concept of computational mathematics, computational environment, software and basic
structures of systems for modeling computational environment, mathematical structures and

algorithms for computational science, case studies.

HuAdnTgIneUTIAT 3(3-0-6)
(Computer Algebra)
ndsduren  : Lidl
Prerequisite  : None
Gﬁgumau'“a%'l,%mé’ﬂga Gﬁgumau'“a%'l,muqﬂaﬂ Gﬁgumauﬁ%'ua@aﬁuasmﬁﬂiammﬁﬂumd MInaeL1n57 38
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Vingvesiiadu nsUszdluamunuegudaznisuszanaailugag nsuendaussnaunuuuuilan
$1vm nnmesaulusaniie nMswenfiustnous iy mamUsTuS B sidnvaluasmsudedadnue]

Fundamental algorithms, Euclidean algorithm, modular algorithms and interpolation, fast
multiplication, Newton iteration, fast polynomial evaluation and interpolation, factoring
polynomials over finite fields, short vector in lattices, integers factorization, symbolic integration

and symbolic summation.



040235233

040235234

040235235

040235236

ngusviawaznsuszend 3(3-0-6)
(Coding Theory and Applications)
Jedunew ¢ Ll
Prerequisite  : None
Y3glinnwesuuilandndn ngufasauna svadady nisidnsialasnisaensianigsiadadu
SHaRIUe SaLaude sauTysal Saandiu sviaindng sWa BCH sWa MDS n1suUseendivesmne e sia
Vector spaces on finite fields, information theory, linear codes, encoding and decoding of
linear codes, dual codes, Hamming codes, complete codes, Latin squares, cyclic codes, BCH

codes, MDS codes, applications of coding theory.

10ONUUULAYNNT AT URDUAS 3(3-0-6)
(Design and Analysis of Algorithms)
dsduneu  : Ll
Prerequisite  : None

Anududourestuneuds melnneinsdiedouasnsdgen madadesdidu naaigeganay
sngalungy TuneudBnsm malusunsdmatn suneiBmu-nm fursudswunauuulitmun
FuneriBnu-nauuulifmunwuuaysal SuseuTBuuuouny

Complexity of algorithms, analysis of mean and maximum cases, ordering, maximum and
minimum in group, graph algorithm, dynamic programming, polynomial-time algorithms, non-

deterministic polynomial-time (NP) algorithms, NP-completeness and parallel algorithms.

selpumuazduneuda 3(3-0-6)
(Automata and Algorithms)
IdsAuneu ;o Ll
Prerequisite : None

9alau1a19119 aalauindindannuakazdslinivun nwUnfuasnguiunaeIniy n1s
Jipswituneuitedugidmunming n1sintes nswlanfumisiaznisuiasSiesedinsinis
Uszgndvesaalauim

Finite automata, deterministic finite automata (DFA) and non-deterministic finite automata
(NFA), normal language and Kleene’s theorem, analysis of fast algorithms for matrices,

permutation, discrete and fast Fourier transforms, applications of automata.

AFINAANIHIT 3(3-0-6)
(Fuzzy Logic)

edunew ¢ Ll

Prerequisite  : None

wakuualulkavienile® wurdailed Anuduniusied asaumavazanulsitiueuy assnaansied
JrUUTlaLasn159naes seuumuRNiled Nsussendvasmssnaansiled
Classical sets and fuzzy sets, fuzzy arithmetic, fuzzy relations, information and uncertainty,

fuzzy logic, fuzzy systems and simulation, fuzzy control systems, applications of fuzzy logic.



040235237

040235238

040235239

040235240

Uy Usehivg 3(3-0-6)
(Artificial Intelligence)
Idsduneu  c ldd
Prerequisite  : None
@d-Ua lolausd MsrumuuUengy MsruvnuuudRaia anufienelawuullFeulvdsdu msfumuuy
weiiuazalnueafneudiBmssny msaiuarmsligummdiBmssns nsnus eudidmguims
sodula mnendu Tanun nszuumsiedulanseen arudodmaTawadlaseenssnduls
Search-based agents, uniformed search, heuristic search, constraint satisfaction, local and
stochastic search, logical agents, building and using logical knowledge bases, planning, decision-
theoretical agents: probability, belief nets, Markov decision, dynamic belief and decision networks.

AdnAmEnsamsUlasIteUszaIm 3(3-0-6)
(Mathematics for Neural Networks)
deduneu Ll
Prerequisite : None

LLu’mﬂWM%’iu‘U@ﬂIﬂiﬂ‘U’iEJU‘i gaN ﬂQﬂWiLiHUiLU@iLQ}UWi@u ﬂgmm&rumwmam m;]ﬂ”l'iLi‘c’J‘US
qumam‘wﬂ‘d Iﬂiﬂ“U’iﬂLﬂaiLGUUGii’eJULLUU‘Via'iEJ‘Uu ’Jﬁﬂ'iiLiEJ‘LJiLL‘UUEJ@‘LlﬂaU ﬂ’iSLiEJUﬁLLUUL‘U’eJiJIEN
Iﬂiﬂ‘ﬂ’iﬂﬁﬂﬂ‘ﬂuEWULLUULiLGiEJaL‘U"?Jﬁ ﬂ’iii‘ULLauﬂ’iiUiuQﬂGﬁ,ﬂiﬂ‘mEJ‘Uiuﬁﬁ'Vi

Fundamental concept of neural network, perceptron learning rule, delta learning rule, general
delta learning rule, multi-layer perceptron network, back propagation learning method, associative
learning, radial basis function networks, implementation and applications of neural network.

NOUYNTIIFURUULEENITTIUN 3(3-0-6)
(Pattern Recognition and Classification Theory)
deduneu ;- fl
Prerequisite : None
ﬂ’ﬂiﬁL‘UENGi‘lJLﬂEJ’Jﬂ‘Umii"U’iiULLUULLa‘”miRHLLUﬂ‘TJEJJJa ‘Vi’J“UE]WﬂULﬂEJ’Jﬂ‘Umii"ﬂ’iiULLUULLﬁ“’ﬂﬁiﬁ]WLL‘uﬂ‘UEJiJa
miiﬁ]’]iULLUULLa”T\]WLLUWUE]:LIaLL‘UUGNLfﬂJJ miiﬁ]'ﬁULLUULLa“mﬁﬁ]1LLumJauai@r&ri%ﬁszj%LLa“IﬂinﬁuW&JUS”GW‘W s
‘IJS”EJﬂGiKIu@’mﬂ’ﬁi‘\i’iLﬂEN MTIATIERAN ﬂ"lﬁ?]’il,‘fj’i‘i/iii’iﬂ ﬂ’iﬁi‘\i’iiﬂ’l@ﬂ‘lﬂi miimmamue msr-mmm
wuanUaeu ﬂ'iiﬁ]ﬂa’iﬂUﬁiLE]‘ULE] ﬂ’iiﬁ]U@Iﬂiﬂﬂi’iﬂIﬂiﬁm ﬂ’iiiﬁi‘i’Jﬁ]"\]Uﬂ’iiﬂﬂ?ﬂLﬂi@%?ﬂ‘U@HaLLaﬁﬁi’iu@u"]
Introduction to pattern recognition and classification, general topics on pattern recognition
and pattern classification, classical pattern recognition and classification, pattern classification
and recognition using fuzzy logic and neural networks, applications in speech recognition, image
analysis, target recognition, character recognition, fingerprint recognition, fraud detection, DNA
sequence alignment, protein structure matching, network intrusion detection and others.

ARlnAARSAMTUNITUTEIIANAATYARATYIA 3(3-0-6)
(Mathematics for Digital Speech Processing)
ladunow ¢ Ll
Prerequisite : None

N9 uf UNLazn15UTEENANITUTEUIANARTAv T IUAINA WUUTIA0IAMAFIARSYBINITHEN
deomauywd nalnn1ssu wuudiaswingg uagnisnsesuugelansiin n1suszgndlunisdunsigs
A M33TuuUnluiR wavgunsaleils

Some theorems and applications of digital processing of speech signals, mathematical
models of human speech production and perception mechanisms, models, and holographic
filtering, applications to speech synthesis, automatic recognition and hearing aids.



040235241

040235242

040235243

ﬂzﬁmmam%ﬁm%’umsﬂismawamwﬁ%ﬁa%uqa 3(3-0-6)
(Mathematics for Advanced Digital Image Processing)
Aedunow ¢ lud
Prerequisite  : None
LWIAAYBITTUUNITUTELIANAN AR sAUTENBUYRINITTUTAN mwﬁ%ﬁa%uqa MsUIEUBN N
WA¥NISUITENY NMSUUaININ NMSUSUUTIAAIN 983N MISENAUAIN Nsnsiann nstudanin
suUsinnm msUszgndlunsioans nmvwamsuwne wealuladsuriususd uassaiimendsnmeonm
Concept of digital image processing system, elements of visual perception, advanced digital
image, image representation and description, image transformation, image enhancement, image
restoration, image encoding, image compression, image segmentation, applications in

communication, medical image, robot technologies and physical geography.

AdinmansdmiuaoufiumenTiindtugauazamaioulm 3(3-0-6)
(Mathematics for Advanced Computer Graphics and Animation)
eduneu - Ll
Prerequisite  : None

AUABINITNNATUBITALIT LAz NALITUDITEUUABLNINDINTINN A1 LTens N gunsalsy
ToyauartiTaawmduuedssuy AnnsiinaewazaIuiin n1sudasgunsasuain nsuduiusveely
aoufinnesluiatuuuiud wadaneufinnesnsifindarufifidniuniseonuuuninisuas
amadeulmn ulfsuesiui Suneuisnmstinfindivousy malinlsnsliuasase

Hardware and software requirement of the computer graphic (CG) systems, graphical
languages, input devices and workstation for systems, 2-D and 3-D graphic pictures, geometric
transformations, real-time computer-user interaction, 3-D computer graphics techniques for
picture and animation design, curves and surfaces, hidden-surface elimination algorithms,

shading and radiation techniques.

AdlRFanTdmTuTEUUASAUIAgAEnS 3(3-0-6)
(Mathematics for Geographical Information Systems)
dsduneu Tl
Prerequisite  : None

vhdemadussuumsaumanieansuazgutoyadeiui nsmsmadndildangiudoya madeu
wuil giimans Aoufawednaiin Basihdaitudeya snadaiBsiuin msuszinanin Tasaaiig
Sﬁayja mMwildlunisiusunsy nssiaesuuunsideuunuil vdnnisveanisidouunuil F5veasvada
Feiuan nénnisvesgrudoyaideiiui BBn1sdidwuarlasiadadoyaideiui anitnenssuves
gmﬁa;ﬁa@aﬁuﬁ wasEUUasaumAiamans

Topics in geographic information systems and spatial databases, integration of related
results from databases, cartography, geosgraphy, computer graphics, file access methods,
computational geometry, image processing, data structures, programming languages,
cartographic modeling, principles of cartography, methods of computational geometry,
principles of spatial databases, access methods and spatial data structures, architecture of

some existing spatial databases and geographic information systems.



040235244

040235251

040235252

040235253

SosdmaniznaiuadamansiBadiuam 3(3-0-6)
(Selected Topic in Computational Mathematics)
Faduneu  : 1AEANULTIUYRUYDINIAIY
Prerequisite  : Department Permission
FhiteuusvasuluudazdnsAnuinuninuaulevesin@nwinazdaeu Inosideazaseunqunis
Waunssnaieludediifeatunsiuanadamansvioadamaniidsmuinuazaiisaiily
Uszgnaldlumaimenmansideiuin aeuiimes wasmalulagadelminsadnmans
Contents vary from year to year according to interest of students and instructor in charge.
Typical contents include contemporary developments in computational science and modern

technological mathematics.

ARnAERITRINaAansTdlAa 3(3-0-6)
(Mathematics of Fluid Dynamics)
L RIS GTAL VAR FUY
Prerequisite  : None
aunsvesmspdeuiivesvedlvaiilifiauviouasienuvin aunsndsnu wamansvesnisina
vosvedlva ansuiliiduresvedlnatavynauna Andidedeuluaedlf uelsveos gonauasden nouj
unvesag-asalania nsndeufinuunesva msluafidanusnniuazmiiendtauidudes
Equations of invicid and viscous fluid motions, Energy equation, dynamics of fluid flows,
stream function of fluid and equilibrium, complex potential in two dimensions, aerofoil, sources

and sinks, Schwarz-Christoffel theorem, vortex motion, subsonic and supersonic flows.

WaFNANSUUUATU 3(3-0-6)
(Classical Dynamics)
dsduneu ol
Prerequisite : None

namansuuuianu aunisainsesd MsUssendldaunisainsesd aunisuaiany nouluweianu-an
1ot nsuvaswuutndf nquimesmesiudusuulydh n1sadwaunisainsiaieusasuasilaiou
dwiuszuusialos

Newtonian mechanics, Lagrange’s equations, applications of Lagrange’s equations,
Hamilton’s  equations, Hamilton-Jacobi theory, canonical transformations, canonical

perturbation theory, Lagrangian and Hamiltonian formulation of continuous systems.

ARIAAERSYDEUNLLIWAN TN 3(3-0-6)
(Mathematics of Electromagnetics)
adunew ¢ Ll
Prerequisite  : None

nsldnnimesunagdaluausliiirafinuazauuusimdnlii auslwiuazaususimanlniniugs
AIULIAN {Jiymﬁagjhgﬂaumimﬂm% nszualnfiuavauuudivanlai aunisuunnadiazuaiaagy
nsuRsed nsunsvesrdulusnansfideideuarlddeiiios

Static electric and magnetic fields using vector calculus, time varying electric and magnetic
fields, problems in Laplace equations, current and magnetic fields, Maxwell’s equations and

solutions, radiation, wave propagation in continuous and discontinuous media.



040235254

040235255

040235256

040235257

040235258

NAAIANIAIOUF 3(3-0-6)
(Quantum Mechanics)
IdsAuneu Ll
Prerequisite  : None

flerdundu aunslusianes gunsaldusnsuedadadu vdnmsves namaniadu usadigaudnans
warlusududay oznoulelnsiau alulusudindayy nquiunwesimesiuduiladuiuine 38ms
Uszanuen Wentzel-Kramers-Brillouin(WKB) n15n52318

Wave function, Schrédinger equation, linear harmonic oscillator, principle of wave mechanics,
central force and angular momentum, the hydrogen atom, spin angular momentum, time-

independent perturbation theory, the Wentzel-Kramers-Brillouin(WKB) approximation, scattering.

nafmansIteatALazaUVINaAEanS 3(3-0-6)
(Statistical Mechanics and Thermodynamics)
deduneu Ll
Prerequisite  : None

Wnnadiamansuazaifdmsvguvnarans adfnamansvesoynia guNnamansLiaia
WITTADSUUVUNAIALALITNITIN N15UTEYNAVBIRUNNG-ANERTUUUNYIAIA

Mathematical and statistical methods for thermodynamics, statistical particle dynamics,
statistical thermodynamics, macroscopic parameters and their measurements, applications of

macroscopic thermodynamics.

narmaninzsoiiies 3(3-0-6)
(Continuum Mechanics)
Jderuney Ll
Prerequisite  : None

nMseTzimuged ngilugiuvesnamaninnedeiios arudandudadu nsluaveseslua
wuulaifemuniln nslwaveswedwanuuiifinnumila

Tensor analysis, fundamental law of continuum mechanics, linear elasticity, flows of inviscid
fluid, flows of viscous fluid.

duivsamiialy 3(3-0-6)
(General Relativity)

dsiuneu  : Ll

Prerequisite  : None

Fuivsamiivay nsheszinuges aunisauiylevale nawasidanunuienisnieninees
aunlordalon nus aduruliuas Inssainansesigi-nan

Special relativity, tensor analysis, Einstein’s field equation, physically significant solution of
Einstein’s field equation, black-hole, gravitational wave, global structure of space-time.

ARIAFNANTUBITEUUAIUAL 3(3-0-6)
(Mathematics of Control Systems)
IdsAuneu Ll
Prerequisite  : None

nadounduuazszuumuAy sTULBUNE/ABIANG SEUUNIALANMYIY AnuauIsalunsdnduay
n1sauauld auausalunisavaulavuuligadu naloundunaznissnuwatosnin drduns
uazradeundunatn unthwesmsmuauianzdign

Feedback and control systems, input/output systems, discrete-time systems, reachability and
controllability, nonlinear controllability, feedback and stabilization, observers and dynamic
feedback, introduction to optimal control.



040235259

040235260

040235261

040235271

waransveslualeaui 3(3-0-6)
(Computational Fluid Dynamics)
Jndeduneuy  : 1l
Prerequisite  : None

woAnssuvesvetiva aun1snuay Adaladuldeily nsaienia nislvanuulifianunie nng
Tnausnatulndveu mslwaveweslvafitaruniauuuiusnlduazdusnldld Senansduiiones
warnansvedlva Anuadies n15gidn LarnTIAzimAaneEoY

Fluid behavior, governing equation, generalization curvilinear coordinates, grid generation,
inviscid flow, boundary-layer flow, incompressible viscous flow and compressible viscous flow,

finite difference methods of fluid dynamics, stability, convergence and error analysis.

nsasssuuuwaniie-luandiiul 3(3-0-6)
(Lattice-Boltzmann Modeling)
deduneu ;- lfl
Prerequisite  : None
wagaseslaun uanfisnieaganseelauni aunmsluandiiuil nsnsyangdalusn-leudaan-uanusy
Muvulanfig-luandiiud msuszgndvesiuuuuasie-luarddulmeniinermansuagimnssumans
Cellular automata, Lattice gas cellular automata, Boltzmann equation, Hilbert-Enskog-
Chapman expansion, Lattice-Boltzmann models, applications of Lattice-Boltzmann models in
science and engineering.

Sesdmamgmadinuadamansimnssy 3(3-0-6)
(Selected Topic in Engineering Mathematics)
Fdsiuneu  : legAuiuYeuYeINIAIY
Prerequisite  : Department Permission
Fhiteuusasuluusazdnisdnuinunnuaulevesindnwiaziaeu Inesideszaseunqunis
Wannnssateludesifentuadamandimnssy
Contents vary from year to year according to interest of students and instructor in charge.
Typical contents include contemporary developments in engineering mathematics.

s

NFIATIEoUNIUIaMAENTUEENA 3(3-0-6)
(Applied Time Series Analysis)
dedunew ¢ Ll
Prerequisite : None

Auasd eelalanaiseud anadu funundaunesy nsvuneuazuinnssy NN IULAY
AMEUINA FILUULTLEL: FILUU AR WaZAILUU MA Lag@auu ARMA ﬁ"aulsummmﬁuazﬁauvlfums
fBu9sd LazN19RTINERU N1FUTEUIUAIMITITAOTIUAILUU ARMA Uazn15aguna fauuy ARIMA
WAZABUUUUDNG-LAUAUE N1TYIUBLUULIBULAR AILUUAAT-ALUTLATAINTOIAALNY AILUU ARMA
WUUTANEAILYS

Stationarity, auto-covariances, spectrum, spectral representation, prediction and innovation,
singularity and regularity, linear models: AR, MA and ARMA models, stationarity and invertibility
conditions and checking, estimation of ARMA model parameters and inferences, ARIMA models
and the Box-Jenkins approach, recursive prediction, state space models and the Kalman filter,

multivariate ARMA models.



040235272

040235273

040235274

nguianuazidulasiaiyes 3(3-0-6)
(Probability and Measure Theory)

Furdesuney - hudl

Prerequisite  : None

RS TULEUATILAYTEUIU LwasSABUaN Wwawesla wiresia-lun wanweslidla Nsada
Fnun wiwes wiwesauandu fddunwesle dudsdu Heidusgrsieuiiusiasiun UsWus
Wisufueesimly Aaaniwesiindsdy nquiunnsgiimadien uaznisuszgnd anudeliies
duysaluaznniy  eng1u ngufunsaeu-dladuilsidunnumuuiuauiianiy

Measure in the line and plane, outer measure, measurable sets, Lebesgue measure, non-
measurable sets, sigma-algebras, measures, probability measures, measurable functions,
random variables, simple functions, Lebesgue integration, integration with respect to general
measures, expectation of random variables, monotone, convergence theorem and applications,

absolute continuity and singularity, Radon-Nikodym theorem, probability densities functions.

nsruIuNIsalnuAaRnuaznIsUTEENA 3(3-0-6)
(Stochastic Processes and Applications)
dsAuneu ;o Ll
Prerequisite : None

5”U3Uﬂ’]ﬁfj’ésdﬂ‘1/lll@(§]§’1ﬂﬁ'1/l ﬂi”U’JUﬂﬁ“fj’JS{JﬂNLE]ﬂ‘W‘lJﬁLLauﬂiuU’JUﬂﬁﬁ’Jsﬁﬁﬂiuﬂa‘U ‘VIE]‘U{]TU’J’J’PJ@
aﬂI%u’]iﬂaW ﬂﬂJﬂ’]iLL‘ij‘WLLﬂJu ﬂaaiuimaw miﬁmmﬂ‘umaqamuv WQH{]U‘W&&IG} ﬂ’]iL‘UﬁEJ‘uﬂﬂ']‘Ll”
S%WJ’N“U‘U mimaawmn—mau ﬁaﬂmiamau ﬂﬁiﬂi%%’]ﬂ‘u@ﬂﬂ’]’gﬂﬁj(ﬂ Uiﬁ’]L‘uEl‘Ll‘UiW\]

Poisson process with constant rate, non-homogeneous and compound Poisson processes,
renewal theory, Markov chains, Chapman-Kolmogorov equations, classification of states, limit
theorems, transitions among classes, Brownian motion, reflection principle, distribution of the

maximum, Brownian bridge.

aun1sdeuuSalnLAERAN 3(3-0-6)
(Stochastic Differential Equations)
Jderuney Ll
Prerequisite  : None

Aszuaunsalnuaainlunatiisewdlos nisindeudiusiadeu Uswus dlnueain Usiusleln uway
USiusansnnluda gasvesleln naufvesaunisiseyiusalniaadin nalaeuuuIALagwuuansos
(nsiinaRavegasuasiifiomiaien) nqufunaiinuaznszuiunisade

Stochastic processes in continuous time, Brownian motion, stochastic integral, It6 integral
and Stratonovich integral, It6 formula, theory of stochastic differential equation: weak and

strong sense solutions (existence and unigqueness), limit theorems and limit processes.



040235275

040235276

040235277

ARAFARNSNITIRIU 3(3-0-6)
(Financial Mathematics)
IvsAuneu  : Lill
Prerequisite  : None

nguwesalndle nsadranesaluale AuvugINTsy N1TATIENRUTEANEA N Nufnasalnale
Snwaiane fuuulideidemoimatinaduning fuuusuiilidmine duuulddeiiosily
msflsanndiusmesansisnares (Anuienduresminudesdiunans) é‘i’z:yzyﬂs‘??ama
dravih Makamduningvesszuuaseies lelaunaada vgufundunuinossuen-usiana
FuuusnTeonide ﬂizmuﬂmwuejmasaiwLmaammagﬁa nslaunvesauUnsuUaALYa

Portfolio theory, portfolio construction, transaction costs, performance analysis, characteristic
portfolio theory, discrete models of asset pricing, binary tree model, general discrete models,
arbitrage, Martingale measures (risk-neutral probability), forwards and futures, continuous time
asset pricing, 1t6 calculus, Girsanov and Martingale representation theorems, interest rate

models, random process and stochastic calculus, derivation of Black-Scholes equation.

ALuuAtaFanTUTEAUNY 3(3-0-6)
(Actuarial Models)
dsAuneu  : Lifl
Prerequisite : None

fuvuadamandidesfuresnszuiunsussiufouas s fudin AUsdunarAnvuaLRnIg
yAAa sf'hLLUUm’mL?iaat,awwqﬂﬂaﬁm%’uswsnmg’u Aeanisuvuiidouly Muuunsusssivesany
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1M5n5218MINITN FanuuUseiudin fauvutused Weussfufouazitudises nsuseiused
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Basic mathematical models of insurance processes and actuarial modeling, random variables
and preferences of individuals, individual risk model for a short period, conditional
expectations, a collective risk model for a short period, counting and compound processes,
Markov chains, modeling claim and cash flows, Brownian motion and Martingale, global
characteristics of the surplus process, models with paying dividends, survival distributions, life

insurance models, annuity models, premiums and reserves, reinsurance and coinsurance.

AdulnaLuLazAILUUalLAERAN 3(3-0-6)
(Loss and Stochastic Models)
Jdeduney  : 1add
Prerequisite  : None
fruvuAdulmaLUTIN MInsEaneAdUlninauy é’hLLUUmwmﬁmaauqﬂﬂauazmmLﬁmi’m ¢
wuunsrUIUnsalnueain vislginsaen mswdeufiumadiou fuuuiuady nssiassdam n1ssiass
vesinlsdulsisaifodneduneuiimaduminasgu mesaesmesusduraidedasitetdunniu
Aggregate loss models, loss distributions, frequency distributions, individual and collective
risk models, stochastic process models, Markov chains, Brownian motion, ruin models,
simulation, simulation of discrete random variables via a standard search algorithm, simulation

of continuous random variables via inverse functions.



040235278

040235279

040235280

N139ANTTLAZNNITIAATIENNITAINY 3(3-0-6)
(Investment Management and Analysis)
Jadunew ¢ Ll
Prerequisite  : None
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NamoULNUAIANTY AMLAsILaznITieTginedalnale nisUssifiudiunulunisdiiugsia
UszAnSnananisnann nMsdwsisiidanade ndnmsndiidaenids aaneendu n13é naneuwuLay
ASANUATIAT AAIALAZNITATLUBUIAR

Investment environment and process, security markets, return and risk concept, expected
returns, risk and portfolio analysis, equity valuation, market efficiency, technical analysis, interest

bearing securities, options markets, trading, returns and pricing, futures markets and trading.

NI iilga Uy 3(3-0-6)
(Supply Chain Analysis)
Jdeduney  : 1add
Prerequisite  : None
AUNLEYBINIIFUNIU NITIUKUT AT ﬂﬁsmuﬂﬁmﬂf‘dqﬂmuﬁﬁﬂszﬁw%ﬂ’lw A
é'faqmﬁﬁm%’umsmumﬁﬁ’;qisziégﬂmuﬁﬁﬂszﬁwﬁmw ﬂ’lSLLaﬂLU?{aumﬂsdqﬂmu AU uduluns
MyuaunuIMkarANUSURAteUTalga Uy mﬁfﬂﬁﬁﬂiz%w%mwLﬁaaﬂuaﬂguﬂizmumﬁ
Definition of the supply chain, integrated business planning, robust supply chain process,
requirements for a robust supply chain process, supply chain tradeoffs, need to define clear

roles and responsibilities of supply chain, meaningful measures to support the process.

Besinamzmesuadnaansyin 3(3-0-6)
(Selected Topic in Business Mathematics)
JrdsRuneu  : TnepuAuTIUYeINIAIY
Prerequisite  : Department Permission
Hhieudsiasulundazdmsinwimuaiuaulavesindnuinazdasu lnsvdorzaseunqunis
Waunnsswaelubesiifsrtuadinmanssiiansseiudin iesvgmansuaznisbu
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.
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