nangasImenmansutugin a1vniviaiaransuszand (MMA)
(vangnsuSuuse W.A. 2555)

doU3nqn: Ingeansumidin (adaraniusznd)
W4l (AdinmansUszend)
Master of Science (Applied Mathematics)
M.Sc. (Applied Mathematics)

Iuunieinnasanangns 36 w2enA

1A39a31990mang s
WA A WU N 2
NUINIYIUIAY 24 wiaein
Av1U9AU 12 wuene
Ineinus 12 wileie
NUINIVADN 12 w%ud2eha

FIUNRDANANGAT 36  viUIwein

LAY ¥
NUANIYIUIAY 18 wiulenn
Fv1UsAU 12 wuene
a15aNus 6  wiein
RUINIVADN 18 wuawna
FIUNNDANENGAT 36  nUIWAN
szazanlunnsAnu

Wulusudetasuuvminedumaluladnszasunainss uaswiis 1sen1sanessesulnginane

518391 lunangns
RUINIYIUVIAY
Y1U9AY
I Fosedvn Iuumiaein (Ussee-UfUa-Anwiienuie)
040235101  vguijvesaunisilveynusandoy 3(3-0-6)
(Theory of Ordinary Differential Equations)
040235103  NTILATIEALTIF LAY 3(3-0-6)
(Numerical Analysis)
040235104  NITIATIEINIALIAATERS 3(3-0-6)
(Mathematical Analysis)
040235106  dunumNeAEinmansUTEENd 1 1(0-3-1)
(Applied Mathematics Seminar 1)
040235107  dunumnepdinmansUssand 2 1(0-3-1)
(Applied Mathematics Seminar 1)
040235108  seileuinide 1(0-3-1)

(Research Methodology)



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

SEYN Jo51873%1 FUUNRUILAA
040235110  Ang1dnus 12
(Thesis)
a 4
A1TUNUT (WHU V)
SHEIY Ia5193U1 FUIURUIENA
040235109  @nsinus 6

(Master Project)

NUINIYNFDN
Unfinwanunsadenseusgiviluusasnguivn (Fenlduinndt 1 ngu)
S WWU A BUU N 2 Lidesnidn 12 wiede
TR laitlesnin 18 wiuaehin

1 a a i3

1. ngudviadinAansuazatinAansuszend

9

FWERY CREER Iuundaein (Ussene-Ufia-Anedienuied)

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

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

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

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

040235215  @un1sidseuiusyesuazn1sUsEENd 3(3-0-6)
(Partial Differential Equations and Applications)

040235216  aun1sLOUNUSALAE 3(3-0-6)
(Delay Differential Equations)

040235217  n1siAsIsifeilenidu 3(3-0-6)
(Functional Analysis)

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

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

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

040235221  aun1seUTiusuasn1sUssend 3(3-0-6)
(Integral Equations and Applications)

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

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

040235224  FBdwlavdmsuauM L ieyius 3(3-0-6)
(Numerical Methods for Differential Equations)

040235225  FBdsaNNInTEmSUANNSTRYRLS 3(3-0-6)

(Symmetry Methods for Differential Equations)



040235226  AISASI9FRLUULTIAIRAERNS 3(3-0-6)
(Mathematical Modeling)

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

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

040235229  \ZesfmanzynaduadnmaniUszegnd 3(3-0-6)

(Selected Topic in Applied Mathematics)

1a a

2. NANIVIANAAIEATLTIATUI

q

WY Fosrein IuIUNUILAN (UsTee-UUR-Anedienuias)

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

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

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

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

040235235  elmnauazdunen’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  ARIAANAASAINSUNITUTELIARAAARATYIE 3(3-0-6)

(Mathematics for Digital Speech Processing)

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

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

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

040235244  Besfnanienisiundinmansidadiiuin 3(3-0-6)

(Selected Topic in Computational Mathematics)

1a a

3. NANIYIANAAIEASIAINITTULAZINYIAIEATAILATN

q

WAV Fasredn IUIUNUILAN (UsTee-UUR-Anedienuias)
040235251  mdaransvesnaransvadlna 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)
Sosmanznssundamansifanssy
(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)
N3 iilgauniu
(Supply Chain Analysis)
Fesfaarymeiuadamanigsna

(Selected Topic in Business Mathematics)

uundgin (Ussene-uj

Qs

V-

=

£l

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

NYINIUAULD)
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

wieldanuuainuangasseiutadindnuivesuniinetdeniey luesetiegudaududaniadiu

ANPGRS mummn,ﬁwaausummﬁﬁﬁm



LRUN1SANEN

WY N LlUU N 2

a9
040235101

040235103

040235108

0402352xx

a2
040235104

040235106

0402352xx

0402352xx

a3
040235107

040235110

0402352xx

a9
040235110

I 1 anamsinedi 1
Fovrein
Vo vesaNnsBeyiusandy
(Theory of Ordinary Differential Equations)
MIUATIEAT LAY
(Numerical Analysis)
SRV TphpnL)
(Research Methodology)
N
(Elective)
371 10 wuqenA

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

I 2 mamsinendi 1
Fosrein
dunwmandinaansuszyndg 2
(Applied Mathematics Seminar 1)

Inefinus
(Thesis)
Jden
(Elective)
39U 7 WA
I 2 anansAnend 2
Fosedw
Inenus
(Thesis)

S99 %UwNA

AMUIURULAAN
3(3-0-6)

3(3-0-6)

1(0-3-1)

3(X-X-X)

MUIUAULBAA
3(3-0-6)

1(0-3-1)

3(x-x-x)

3(x-x-X)

FUIUNULLARN
1(0-3-1)

3(x-X-X)

AMUIURUBAAN
9



LAY U

U9 1 aan1sAnen 1

WY Fosedm FIUIUNUIAA

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

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

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

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

5931 10 %UQeAN

I 1 aansAne® 2

IWEIYT Fosrein TUIUNRUWAA

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

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

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

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

591 10 uUqehn

I 2 aansAne® 1

WY Fosedw FIUIUNUIAA

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

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

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

0402352xx 3 Wden 3(x-x-X)
(Elective)

5931 10 %ULeAN

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)
deduneu o Ll
Prerequisite  : None

ngufunnisiinanasegiauasiifivmiaion ngufunmluifeafuauniseyius szuvaunns
Weyiusidedunarlidadu anuaiesvemanas Hrdudonmuen msvindudadu mesmesiudu
VDITTUUMAUEU AT EIVDINALRAUWUUAY

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.

NTIATIZALTIFNAY 3(3-0-6)
(Numerical Analysis)
Jeadunew - Ll
Prerequisite  : None

nMslnseimaainedeulusslouifidwine sawasvesaunislidaduy nsussanaailutiuas
n15UsguAlagldianunuL U uEEIAaULasUSNUSITIRaY NARAELTIRIaVVRITEUY
AUNTUAU NALRAUITIFIATVBIALANIZLAZINNBSANIE NQUN1TUITUIUAT NARAULITIRIATVDA
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)
deduneu ¢ Ll
Prerequisite  : None

szuuduIuase danatinuudysel drduuazeynsuvessiuIueie dllauazaiudeides N1
aius YSiuswuusiud msguiniensy U3giuadin Usgiiusni Usgiinananiely Usol 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.

dunwmaadinAansussyna 1 1(0-3-1)
(Applied Mathematics Seminar 1)
dsAuneu  : Lafl
Prerequisite  : None

miﬁ%auaﬁﬁaﬁﬂimﬂﬁlmmiﬁmmaméﬂszqﬂﬂuﬁaﬁmm Msdeuuassadsnudivnisi
FeuSsanizesiitiaue

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 )
wdeRunieu 040235106 duuuvnepdiamansUszand 1
Prerequisite  : 040235106 Applied Mathematics Seminar |
maiiauetdeiiiaulansadamaniUszgndluiosduu nsdeusaznsdssnudainmsi
Baudsmnidesiiaue Tnallomiithauemsesisestumhdeitaulalunsiide
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)

tedunow ¢ Ll

Prerequisite  : None

WIT0IaZIITOTINEIAIER3 N9 WsulATIUITE seileuidideluaiviiiendes vinwgluns
doansdmIunsiTe myFuAutoyaasauna nsHELNS NI Larn1suseiliunauidy
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

Anwduaitluiidemiraulaneriulymmeiuadinaansuseynd Feegaieldduuziives
91919997U3n w1 lAT9U
Studying and conducting research on an interesting applied mathematical problem under

advisor’s supervision.

WeaNuS 12
(Thesis)

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

aullun1sfnwrruairluiideniaulafeitulyminisdiuadinmansdszgnd ausduuusay
BmsITensadnmans melansaivguuaglidiyineveserasdiiinm
Study and investigate an interesting applied mathematical problem using research methods

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

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

e assneans anuiazidy nsuasiuidaisdany deidunenide anuduiusiiewia nguj
N5l Yreukarn1siie NguinITIATIERIBIL fkuuNISAIN AeAdnyay

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

NYANNUINTTIN 3(3-0-6)
(Abstract Algebra)
vsiuneu Ll
Prerequisite  : None

n%U nouiundlad 3¢ lefta Jemmunu nwuiinendlseneuldifismiafen faduagiladnirvene
VunN1ad

Groups, Sylow theorem, rings, ideals, polynomial rings, unique factorization

domains, fields and field extensions, Galois theory.

ewslad 3(3-0-6)
(Topology)

Adadunoy 040235104 N1FIATIZANIANNAIENT

Prerequisite  : 040235104 Mathematical Analysis

U3iinewelad Usgidessevmanuuuiysal Usolinaguuazuiginams danaunistduld danay
Nsueniu ANUweNles AUNsEdU N13guingvs USgiigailendu
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)
dsduneu
Prerequisite  : None

Handuiasen Usiusaeurns vaufunlad gasusiusled vqufunlugdaungn  aunsumdines
wavaunsulasesd nmwlenguveslanduiiase nquuniawviouazn1sussendlun1smAIius n1s
demsguuarnsudauavduliadue vianveseniiuwud  nguunnisdsdul  ansyinse - valavivia
Handuiiay aynsugaduniiu

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.

aun1sdeeyiusesuazn1sUszeNd 3(3-0-6)
(Partial Differential Equations and Applications)
FwdeRuneu 040235101 ngufvedaunsiieunusanday
Prerequisite  : 040235101 Theory of Ordinary Differential Equations
aunsidseyituddossudunils aunsdeoyiusdondadususuass nssuun sunuuTydR
aunsuysies Yayvnvesaniu-deia T8n1suendiuds IBnmsulaudelsius feaiduveniu 38nsuds
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

auN1seuNusALaY 3(3-0-6)

(Delay Differential Equations)

wdeRuneu ;040235101 ngufvedaunsiieunusanday

Prerequisite  : 040235101 Theory of Ordinary Differential Equations
Aaduuufiumieuazieiies Amduuuiminuaziomiea aumsidseyiusfadidadu aud@mlua

AN ETVDINALRAE 3%§aﬂmuaWLLuumﬂ aumﬂ%daqﬁuéﬁLaanhjl,aﬂﬁuﬁ‘ NARABLUUAURAZTIAY S2UU

Faduiifinuwuuiueslalulia nawaeiifiveunvessruudadunuuiiueoilulfa ssuulidaduiifiany
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.

NTIATIEAT ATy 3(3-0-6)
(Functional Analysis)
Adadunow ;040235104 N1FIATIZANWIANAAIENT
Prerequisite  : 040235104 Mathematical Analysis

Uipfnnmesuesy dsiumadadu vqufuntugulumseneiidaisidu nguiunewiv-uine
nuiunuine-alaliend Usoisauuse uazUsl A

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
Y3ginnmes Usgiinanunigly MsHaRInYesnmed Msulandadu wvindiBedann wWnsng
wesidu Atanzuasnwesiane ngufunveutes nMsviluavindvuesyy namsisdd JuwuulyaR
299985UAY miLLEJﬂﬂ'WLaﬂgm wrsngendlliuulealazanuaies msﬂizqﬂﬁﬁuaﬂﬁﬁzjﬂﬂiml,%ﬂlﬁu
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.

Wnludioiaiug 3(3-0-6)
(Finite Element Method)
JdeRuney 040235103 NISIATIZATIELAY
Prerequisite  : 040235103 Numerical Analysis
arwdiugiunsadinmanidmiuisinludionwud msadsauns nuaesau Flludiewmimud
Tuniladif ety Wludioeuudlugedd ssuufifauuuanesiivasuuuianine ndnmsudsiy 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

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

AgaTnvondeilaitu aunisessians-ansiud vdnvesusiadu Uiiusiteyiussuiugaazvans
shuvs ymiReduieuladudleets sguainsiud nénnisAigeaauazaidign msaiagnsidauds
Hureslgmataniz Aususda-sng

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
MITLUNLariIeg et BaUIILS aundeuitusiueninesiuald FBnnsusenaduides
N ufsalany N1sUsEENARUANNITTRYNUS nesualliauung aun1sigeusiusiengiu smes
WosiududmiuannIsausnus
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 ¥ URIENNTANAR 3(3-0-6)
(Theory of Difference Equations)
adunew - Ll
Prerequisite  : None

AUNITINAAINTAEY TTUVANNTTNAR10TLEL nulanueiies WTuduAU aun1sigady
wuugniulud Jgyvansu-dgla Jymarveuvesaunisliladu aun1sidananislugumming n1s
UszgnadmSunmsiinssideiiay

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.

FLUULTING TN 3(3-0-6)
(Dynamical Systems)

JdeRutieu ¢ 040235101 Mgufvedaunsiieunusanday

Prerequisite  : 040235101 Theory of Ordinary Differential Equations

LnANvBITUUR AR LWUAAR 9anse 2aiidiay ussveansiagn seuvselrlusTauaziusslalulfa ia
s nlugosayauiln ‘fjiymﬁﬁuéfu NaLaa?JﬁﬁaeuiﬁﬁaLLazﬁ Wewiafen f\;ﬂauﬂaLLazmiLLﬂaﬂﬁLﬁm‘?ﬁﬂ
Wy fifiruuazmsuuaddudady ﬂ’]ﬂﬁﬂﬂ’ldmLSLLazmiﬁﬁﬂ’NmLiLmﬁIﬂaﬁﬂﬂLLUiL‘U?iIEJumiaﬁQG]LLax
ofnsalusverem wudindsdomuen lumesiaduvesnsdduniladd uarlumesiaduasnislva

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

Waanardmsuaun1sTouus 3(3-0-6)
(Numerical Methods for Differential Equations)
adunou ;040235103 MFIATISALTIRINAY
Prerequisite  : 040235103 Numerical Analysis

WBavdmivaunisdeyiusaidy Beunsumdiaas 155918- ANNI waLITFIMIUNL-AI
Usuud Fdadunuunansdunou anudestu nsgidn uaranuiafies BBsiuavdmivannind
oywusgey Fnadnaduiiles

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.

WaunInsdmSuauN1S oIS 3(3-0-6)
(Symmetry Methods for Differential Equations)
JdeRuneu 040235101 ngufvedaunsiveuiusandsy
Prerequisite  : 040235101 Theory of Ordinary Differential Equations

ANLALAAT ANIANNATLUVAYe AN TEveyusa TS udunils aummseaLUUAYeIENNISLEe
oyiusansTy Anguiinmiivesfufer miuauesuUUATTNIwe vaief HalasesaNnITa

9

ayiusaTyifiansunaensiives miuamnnsgauUUdTesaunTiseyiustes Bmualaasusiu
M3IRIENNTTRUN 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.

MTASIFLUUITIARIAANER S 3(3-0-6)
(Mathematical Modeling)
Idsduneu c 1l
Prerequisite  : None
N5 seindieda nsmluasilandy nsadeduuudadinmanslasldaunisigeeyius was
AUNIFTINAAT FILUULTIANAFIENTNIINGIAIEAT N1TIATIZANGFNTTUVDINALRAL VDI UULTA
ALAFNERNS NTNAFDUMLUUTNANAAIEAT oNALITEINTUNIITNIHALRAYD IR L UULTIAWAFERNS
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)
Jadunou ;040235103 MFIATISATIRIAY
Prerequisite  : 040235103 Numerical Analysis

Megavestlyynismaimngiign mamamzfigauuulififeuludsdu: msfumidaduunayis
Anngiuinamdululd fansmsdum Binnfewddauuulidadu Buesiadu Jymawmng
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ﬁzjml,l,uuﬁﬁaulmﬁ'aﬁ'u: Ldﬁ"auisummmqum nslusunsufdaendedrdu BUsglanguuazifugy
FBaamelu mavamngiigniniis

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, global optimization.



040235228  vigufinalugs 3(3-0-6)

040235229

040235231

040235232

(Advanced Graph Theory)
Furdesuney - budl
Prerequisite  : None
a = I3 YR o
NIULazNIINIZYNANIS A5eules N1susyuiu N139UA N1TLEN FIUTENaUTDINTIN N1
RERF ok LLa:‘i’]zymf"hmm:ﬁqﬂumwﬁmﬂw
Graphs and digraph, connectivity, planarity, matching, graph decomposition,

graph parameters and optimization problems on graph theory.

Bosiaamzmesuadnaaniuszgnd 3(3-0-6)

(Selected Topic in Applied Mathematics)

Fdsduneu  : legAuiuYeuYeInIAIYn

Prerequisite  : Department Permission
hiteuusasulundazdnnsdnununnuaulevesindnvinaziaeu Inesideazaseunqunis

fimunmsswalioludesiiioafufivadn 159esest sada nevelad uasadinmaniuszend
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
Prerequisite  : None
unAnvesadlamansideiiuim Aunndoudernnm senfinsuadlasaisiunuesssuud mivais
fhuuvdsnndeudrinun lnsadudmdlnmansuartunedidmiumansidansin nssifnn
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
Gﬁgumaui%'t,%mé’ﬂga Gﬁgumaui%'l,wuqﬂﬁm Gﬁy’umau’“ﬁma@aﬁl,t,azmsﬂixmmﬁﬂmj”aa M3AREINSI 35
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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)

Furdesuney - budl

Prerequisite  : None
Ynfinnwesuuilandiia nauarsauna siadadu n1sidnsialagnisnonsianigsiaadu
SHaRAIUe Sakaude sauTysal anSaaniu aindng sva BCH s9a MDS nsussendvasmgudsia
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.

A5RNBUULALANTIATITNIUNDUIT 3(3-0-6)
(Design and Analysis of Algorithms)

Jurderunen bl

Prerequisite  : None

mududeurostunoud’ mﬁmﬁvﬁﬂizﬁmﬁ'ma n3ilgagn ﬂ']ifi’f@L‘%ENﬁ']ﬁ'U N1INIANGIEAUAE
ma@ﬂ,uﬂam wmamﬁﬂmw ﬂ']iIUiLLﬂ'iiJL‘lNWﬁ’JG] mumamﬁ‘wmm £381 mummﬁ‘wmm L’Jﬁ’]LLUUhJﬂ’M‘L!ﬂ
suumamﬁ‘wwum LamLLUUl;Jﬂ’mumLUUﬁJJUim FumeuIBLUUTLY

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.

selpunmuazduneuda 3(3-0-6)
(Automata and Algorithms)
euneu - Ll
Prerequisite  : None

9alau1a1911n solauindndndsivuauazi@aliiuun N¥IUNAkaENg¥UNYBIAAY N3
Ainsiuneuitedegidmiuanang nsinites nsudanfumbeuaznisulasiBiusediaiinis
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

wekuualulkavwaile® wurdaile® anuduiusied asaumasazanulsitiueuy assnaansied
JrUUTlELayn139naes seuunIuANile® n1sUstensdvewmssnmansied
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)
Indsduneu  c 1l
Prerequisite  : None
@d-ua 11U MIruniuUiengy nMsfuniuudiaia anufienelawuud Feulvdsdu mafumuuy
ewziuazalunafneuiidmssny msaiuarmsliguamEiBmssns nMsnus RuiEmguims
sodla araniazdu T nssvumsdadulanseen arudedmatnuaslaseiensindula
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.

AdnAEnsansUlAsIteUsEam 3(3-0-6)
(Mathematics for Neural Networks)
vdsduneu ;L
Prerequisite : None

LLu’mﬁiWU%’iu‘lJENIﬂNGU’iEJUi gan ﬂ{]ﬂ?iLiBuiLﬂ@iL‘l]Umi@u ﬂ{]ﬂ’iiLiEJ‘lJiLLUUL@aG]”I ﬂ{]ﬂ'iiLiEJ‘L!i
LL‘lJ‘ULGiaGi’iWJVL‘U Iﬂiﬂ‘u’iEJL‘UEJ?L‘*?JUWS’?JULLUUV@’]EJ“UU ’Jﬁﬂ’iﬁLiEJ‘LlSLLU‘UEJa‘LmaU ﬂ’iiLiEJUiLLU‘LJL‘U’eJZJIEN
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Fundamental concept of neural network, perceptron leamning 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.

NOUYNTIIFURUULEENITIIUN 3(3-0-6)
(Pattern Recognition and Classification Theory)
dsduneu ;o lfl
Prerequisite : None
F‘i’ﬂlﬁ Wowud EJ’JﬂUmiiﬁ]ﬁULLUULLa“mi"U’iLL‘lJﬂ‘UE’JlIa ‘Vi’J‘UE’J‘i’i’Jl‘lJLﬂ?J’Jﬂ‘Uﬂ’iﬁiﬁ]’iiﬂLLUULLﬁ”ﬂ’iSﬁﬂLLUﬂ‘UE)ZJa
miﬁﬁ]'iiULL'UULi,a”f\nLLumJauaLLU‘Ufmmu ﬂ’iﬁ‘\]’ii‘ULL'U‘ULLa”ﬂ’ii‘\]’iLLuﬂ‘U@lJaIfﬂEﬂ.GUW“EISULLa”IﬂNGU’i&JUi”ﬁ’M s
Ui%&mmiﬂ@i’mﬂ’iigﬁ]’imm MTIATIERAMN ﬂ'iig’ﬂ'iLﬂ'i‘i/iiJ’iEJ ﬂ’iﬁgﬂ’iiﬂ’mﬂ‘lﬂi migmmemue ﬂ'ﬁﬂu‘i}i’iﬂﬂ
wanUaes Msdndwuiidue msduelasseidusiu mansadumsyngnisdotnedeyauasiudue
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.

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

N9 ufunkazn15UsrenANITUTEUIaNaRTaveId Y IMAINA WUUTIRDIAMIAAIARSYRINITHEN
deomauywd nalnn1ssud wuudnaswineg uagnisnseswuugelansiiin n1sussendlunisdunsigs
A M33TuuUnluiR wavgunsnltedls

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
LUIAAYBITTUUNISUTELIANANARYIA eAUTENBUYRINITTUTAN mwa%ﬁasﬁzuqﬂ MsuNEUBN N
WA¥NISUITENY NMIUUaININ NMSUSUUTIAAIN 983N MTSENAUAIN NSsHanIn n1sTudanm
suUsinnm msUszgndlunsioans mvwamsuwne wealuladsuviususd 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.

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

AUABINITNIATUBITALIS AT oNALITYDITEUUABNAINDINTIAN A1 dens AN aunsalsy
ToyauariiTaamiuvedssuy Annsiinaeuazauiin n1sudasgunsasuadin nsuduiusveely
aoufinweslunaluuuiuil madareufinmesnsfindaiudfdmiuniseenuuuainisuas
amadeuln dulfauariiui Supeuisnstinfnfivousy wedeisnsliamuazin

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.

AdlRAanTdmTuTEUUASAUIAAEnS 3(3-0-6)
(Mathematics for Geographical Information Systems)
deduneu ¢l
Prerequisite  : None

vhdemadussuumsaumanimansuazgudoyadaiud memumadwsildangudeys n1adeu
uuil giimans Aeufimesnaiin Bnsdhdeuiiudeya svadandedinnn nsUszananm Taseaing
Sﬁayja mwiildlunisTusunsy nmsshassuuunsideuunuil vdnnisvesnisidouunui F3veasvada
e nénnnsvesgrudoyaideitud Bnisdidauarlassaiedeyaideiiuil anndnenssuves
gmﬁa;ﬁa@aﬁuﬁ wagsTUUATaUmAIAans

Topics in geographic information systems and spatial databases, integration of related
results from databases, cartography, geography, 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

SosdmaniznaduadamansiBadiuam 3(3-0-6)
(Selected Topic in Computational Mathematics)
Faduneu  : 1AEANULTIUYRUYDINIAIY
Prerequisite  : Department Permission
FhiteuusdsuluudazdnsAnwnuniuaulevesin@nwinaziaeu Inesideazaseunqunis
Waunsnailudediifieatunsimuanadamanivioadarmanfidsmunuazainsaily
Uszgnalglumaimenmansideiuin aouiimes wavinaluladadislvaneadinmans
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.

ARnAEnITRINaansvdlaa 3(3-0-6)
(Mathematics of Fluid Dynamics)
Jdeduney  : ladd
Prerequisite  : None
aunsvasnsadeufivesvesinadilifinnumilauaziinnumiln aunisndsau warmansvesnisina
vosvadlva anduileiduvesvetlvauazynauna dndidedouluaedid walswoy vodauasded nauj
unvesad-asalanina msedeuiinuuneding nislaiifinnudwniuezmioninanusudes
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 o Ll
Prerequisite  : None

namansuuulanu aunsainsesd Msussendldaunisainsesd aunisuelany nguluweianu-an
1ol nsuvamuulndf nqujwesmesiudusuulngi n1sadvaunisansaieusasiesilalou
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.

ARIAAERSYDEUNLLIMAN TN 3(3-0-6)
(Mathematics of Electromagnetics)
Aedunew - Ll
Prerequisite  : None

nsldnnmesunagdaluauslwihafinuazaususimanlnih aunslifiwazaunuudmnlnihiugs
MIULIAN ﬁiymﬁa&ﬂugﬂaumimﬂaw nszualnfiuavauruudiwanlai aunisuunnadiazualaag
nsuRsed nsunsvesrdulusnansiideideuarlideiiios

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)
Indsduneu  c 1l
Prerequisite  : None

flefdundu aunslusiases gunsaldussueiaiBadu ndnnsves namansndu usathgaudnans
wazlusufuday oznoulslnsiau alulusudundam nguiunmwesimesiuduiladuiuna 38
Uszanr Wentzel-Kramers-Brillouin(WKB) n13n32318

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.

namansIeatALazaUVINaAans 3(3-0-6)
(Statistical Mechanics and Thermodynamics)
edunew ¢ Ll
Prerequisite  : None

Wnuadiamansuazaifdmsvguvnanians adanamansvetounia guvnamansdaia
WITTHDSUUVUNAIALALITNITIN N15UTEYNAVBIRUNNE-ANEATUUUNTIAA

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

macroscopic thermodynamics.

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

nMseTgRmuged ngluguvesnamaninnedeiies anudanduiadu nslravesedlua
wuulaifaunin nslwaveswedlwawuufifinnumie

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

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

dsAuneu  : Lill

Prerequisite  : None

Fuimsaniiey nsinssimueed aunisawiulevala namasfidannunuenisnienimees
aunilevidlnt vaus Aduaailiieg Tasadiaeniweaigi-na

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  : Lll
Prerequisite  : None

nadaunduuazszuuAIVAN STUUBUNA/LIANA SEUULANANVLIY AEIsalunIsnduay
n1sauauls anuausatunisauaulavuuliadu nadoundunaznissnwadesnin drduns
uazradeundunatn unthwesnsniuguianedig

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

warnansvaslnalniuiu 3(3-0-6)
(Computational Fluid Dynamics)
IdsAuneu  : Lill
Prerequisite  : None

woAnssuvesvetlua aun1snruay Adadaduldeily nsadienia nislvauuulifinnunie nng
Tnausnadulndveu nslvavesvedlwafianumiauuutusalduazdusalils Fnadsduiemwes
warnansvatlva Anuadios nsgun LarmMTaTvienanAieu

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.

nsasssuuuwanfie-luandiiul 3(3-0-6)
(Lattice-Boltzmann Modeling)
deduneu o fl
Prerequisite  : None
\wagarseslninm uaniwnivwaganseslauem aun1siuasndidul mnsztedalusn-eudaan-ianusy
muvulanfig-luandiiud msussyndvesiwuuuaniie-luandiulmeinuineimansuae drmnssumans
Cellular automata, Lattice gas cellular automata, Boltzmann equation, Hilbert-Enskog-
Chapman expansion, Lattice-Boltzmann models, applications of Lattice-Boltzmann models in
science and engineering.

Sesdmamgmainuadamansimnssy 3(3-0-6)
(Selected Topic in Engineering Mathematics)
Fdsduneu  : legAuiureuYeInIAIYn
Prerequisite  : Department Permission
ﬁ”;sﬁaLLU?LU?EJ‘LfLuLwiaxﬂmﬁﬁmzmmmmwaﬂwmﬁﬂﬁﬂmLLazr{{aau lngiitearATouAqINIS
Wannnssaateludedifentuadamandimnssy
Contents vary from year to year according to interest of students and instructor in charge.
Typical contents include contemporary developments in engineering mathematics.

s

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

auasil eelalanaiFoud aunau MumuBaunedu nsineuasuianss AgenguLaE
A1EUING FLUUEEL: FIUUU AR kagfuuu MA wazdauwuu ARMA deuluainuasiivaydoulunis
18U LaYN1INTINEDU  NTUTTUIAUAINITIIRBSTURILUU ARMA waLNTATUNR MUY ARIMA
LAZATUUUUNG-LAUAUS N1TITUNBLUULIABULAR ALUVAAY-ALUYLATAINTOIAALNY AILUU ARMA
WUUVAEAIUS

Stationarity, auto-covariances, spectrum, spectral representation, prediction and innovation,
singularity and resularity, 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

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

Furdesuney - hudl

Prerequisite  : None

RS TUIEUATILAYTEUIU LIYDSNNEUBN WANLILYOTLA WIastas-lun wnwweshila Avada
Fnun wnwes wiwesanuiiandu frdumunmesly fMudsdu Heidusgrsieuiiusiasiun Uswus
Weufueesimly Aaaniwesinuusdy nquiunnisgidimaiion uaznisuszgnd anudeiiies
duysaluazaniy  eng1u ngefunseeu-dlafuiaiduanumnuiuanuiasdu

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)
dsduneu Ll
Prerequisite  : None

nsvuInnstaeefifsnsined ﬂiumumﬁi’hmiuLaﬂwuﬁLLauﬂiuU’mm‘i‘fJ’JGﬁﬁU‘iuﬂaU wqwgim:}aa
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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.

aun1spuuSalnLAaRN 3(3-0-6)
(Stochastic Differential Equations)
Jderuneuy Ll
Prerequisite  : None

nszuaunsalnunainlunatiiseilos nisindeudiusadeu Uswus alvueadin Usiusleln uay
USitusansinluda gasvedleln ngufvesaunsidseyiusalnuaadin HaRasuuuIalazhuuansos
(nsiinaRavegasumasiifiomiaien) nquiunainuasnszuiunsade

Stochastic processes in continuous time, Brownian motion, stochastic integral, It6 integral
and Stratonovich integral, Itd6 formula, theory of stochastic differential equation: weak and

strong sense solutions (existence and uniqueness), limit theorems and limit processes.
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AMAAEATNITIRU 3(3-0-6)
(Financial Mathematics)
Jndeduneuy  : 1l
Prerequisite  : None

naunesalnale nisairanesaluale AuvugInTsy MINTIERUsEansnin nqufnesaliale
Snwamiany fuuulideidemoimaiinaauning fuuusuiiliidmine duuulddoiiontily
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dramih MakasAduningvesszuuiasaiies lelauaanda nufundunuinessuen-ursiana
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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 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  : Lafl
Prerequisite  : None
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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.

AdulnvaLuLazAILUUalLAGRAN 3(3-0-6)
(Loss and Stochastic Models)
Jdeduney  : 1add
Prerequisite  : None
fruvuAdulrmaunus NMsnseaeAduliumalnu G?'hLmumﬂmﬁmd’myﬂﬂaLLazﬂ’mJL?ists"m §n
LUUNSEUINNSALAaRn visldisnen nsedeufiunufieu fuuuiuiade nsdaesdamn n1sdaes
vesiudsdulsisaiodneduneuiimaduminasgu 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.
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N139ANTTLAZNNTIAATIENNITANY 3(3-0-6)
(Investment Management and Analysis)
adunew ¢ Ll
Prerequisite  : None

amwLL’mé'aiJmiamuLLazﬂismumi AAIANENNING WA UNARDULIULAZALLEYS
NanoULNUAINYTY AuEBILaEnITIeTzinedalnale nisUszfiudtunulunisdidugsia
UszAndnananisaann mshnseidaneia vannindiidnenids aaneendu n1sdn nameuunuLay
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 iilgaunu 3(3-0-6)
(Supply Chain Analysis)
deduneu
Prerequisite  : None
AUNLEYBINIIGUNIU NITIUKUT AT msmuﬂﬁmﬂeziégﬂwmﬁﬁﬂisﬁwﬁmw A
Fosnsdmiunszuaunsiilsgunuiiivszaniaiw msuanidsuidldguniu anududulunns
MyuaunUIMkarANUSURAveUTRlga Uy mﬁmﬁﬁﬂssﬁw%mwLﬁaaﬁ’uayuﬂizmumi
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.

Besiaamzmesuadnaansyin 3(3-0-6)
(Selected Topic in Business Mathematics)
JrdsRuneu  : TnepuAuTIUYeINIAIY
Prerequisite  : Department Permission
wideudsiasulundazdmsfnwmuaiuaulavesindnuinazdasu lasvdeazaseunqunns
Wannsswailubesiferiuadnmanigsiansuseiudin iesvgmansuaznisiu
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.



