nangnsusvgqulinuga arvdvediaransussend (Mangnsn1usdenge) (DMA)
(Mangnsina w.6. 2555)

FoUsguan: Uvanauiivadio (adnmansuszgnd)
Us.a. (adlamansuszynd)
Doctor of Philosophy (Applied Mathematics)
Ph.D. (Applied Mathematics)
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NUINIYIVIAU
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Wuu 1.1
BV G Y7183 uumiaein (Ussene-Ujua-Anedaeauied)
040257111 duuwn 1* (Ldsfumisenn) 1(0-3-1)
(Seminar 1)
040257112 duuun 2* (Ldsfumiaenn) 1(0-3-1)
(Seminar 1)
Angtwus
SUEIY Ja51873%1 FMUIUNUILAAN
040257121  Anenfinus 48
(Dissertation)

WINEW * sEauRzwuuitndnwaziesude S (@aunuadufinvela) se U (@auliiiu/luduninela)
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wuu 2.1

E G Fasredn IuIUnIEN (UsTee-UuR-Anerdienuias)
040257111 dunwn 1* (bidumhedn) 1(0-3-1)
(Seminar 1)
040257112 duuun 2* (aiduniaein) 1(0-3-1)
(Seminar 1)
040257101  MFIATIMTIUTZENG 3(3-0-6)
(Applied Analysis)
NYITNWUS
WAV Fovre3n FTUIURUINA
040257122 Aneinus 36
(Dissertation)

WIBNR * sEauAzluuntn@nwazlasude S (@auriuaduiinela) vse U @euldiiu/ldduinela)

nuInIvuaen (Electives)
tnAnwansadenseuldnnnguinuareylunasiiiavete1asdnuinm

1 a a

1. nauYIANAEARSIT9ATUIA (Computational Mathematics)

q

AV Fasredn uumiaein (Ussene-Ujua-Anedaeauied)

040257201  MTIATIEALTIF LAY 3(3-0-6)
(Numerical Analysis)

040257202  namansnnizsaiies 3(3-0-6)
(Continuum Mechanics)

040257203  waransveslialdIAuIu 3(3-0-6)
(Computational Fluid Dynamics)

040257204  FRdsinaviugsdmivannsideoyiius 3(3-0-6)
(Advanced Numerical Methods for Differential Equations)

040257205  WguNITAIUIN 3(3-0-6)
(Theory of Computation)

040257206  NISATUIMLTII T 3(3-0-6)
(Evolution Computation)

040257207 eolnunuarn Uy 3(3-0-6)
(Automata and Formal Languages)

040257208 LéaﬂﬁmLawwzwwaé’ﬂuﬂWiiLﬂswﬁl,%qé’hl,aﬂu%uqa 3(3-0-6)
(Selected Topic on Advanced Numerical Analysis)

040257209  \SosfmRnIENIIdIuNSAwaIndamans 3(3-0-6)

(Selected Topic on Mathematics Computation)

2. NFUIVINTAATIZATIANAAIENT (Mathematical Analysis)

R G Fasrein UL (UTTE18-UJUR-Anwdlenued)

040257221  MFIATIMTIsATuUsEEnd 3(3-0-6)
(Applied Functional Analysis)

040257222 vgun1snIALNI 3(3-0-6)
(Oscillation Theory)

040257223 wgufn1siiegasavesaunageyiusandaylaigadu 3(3-0-6)
(Existence Theory for Nonlinear Ordinary Differential Equations)

040257224 (FesfmanIEFuNTiATEidessend 3(3-0-6)

(Selected Topic on Applied Analysis)



3. NFUIVINITAIWANUUUMENZANNER (Optimal Control)

E G Fasredn IuIUnIEn (UsTee-UuR-Anerdienuiad)
040257231  MquinsMUANLUUIVINZaNTIgn 3(3-0-6)
(Optimal Control Theory)
040257232 mﬁ'vnﬂ"]mu’lsauﬁqml,l,uwialﬁad 3(3-0-6)
(Continuous Optimization)
040257233 #&nN13989n15AIUANKUL LT REY 3(3-0-6)
(Nonlinear Optimal Control)
040257234 VHEYNITATUANKUUAINY 3(3-0-6)
(Robust Control Theory)
4. nguvIRauuuLBeaiinAans (Mathematical Model)
WY Fasedn IuIUnEN (UsTee-UuR-Anerdienuias)
040257251  MsaRUUTIaasRlamanskaznsUsTens 3(3-0-6)
(Mathematical Modeling and Applications)
040257252 isuuwai’m%uqq 3(3-0-6)
(Advanced Dynamical Systems)
040257253 WUUAIADINNALINAIENTALALAGRN 3(3-0-6)
(Stochastic Mathematical Model)
040257254  @UNTNAIRUUNIATLIAN 3(3-0-6)
(Dynamic Equations on Time Scale)
5. nguiTAdiaAansuIans (Pure Mathematics)
BV GO Fasredn uumiaein (Ussene-Ujua-Aneiieauied)
040257271  nsBATIeAGsHeniduy 3(3-0-6)
(Functional Analysis)
040257272 wigufaiesuazauuiazdy 3(3-0-6)
(Probability and Measure Theory)
040257273 vguivesaunisiliveuiustay 3(3-0-6)
(Theory of Partial Differential Equations)
040257274 vunsmluasiaiaung 3(3-0-6)
(Graph and Network Theory)
040257275  NYAMAUINTTIH 3(3-0-6)

(Abstract Algebra)

6. NGUIYIANAAIANTIINY N1 wazUseiudy (Mathematics for Business, Finance and insurance)

SHaY"
040257281

040257282

040257283

040257284

040257285

Fasredn uumiaein (Ussene-Ujua-Aneiaenuied)
IFINTIUNITHEU 3(3-0-6)
(Financial Engineering)
wnaRdaalauAaFn 3(3-0-6)
(Stochastic Calculus)
ANASNUUUIADIMALNNTUATIENTEULALALAGRN 3(3-0-6)
(Modeling and Analysis of Stochastic Systems)
AMIAFNENTNITRUTIAIUI 3(3-0-6)
(Computational Mathematics for Finance)
NTIATIENOUNTUIA AL NI TNEINT 3(3-0-6)

(Time Series Analysis and Forecasting)
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(Selected Topic on Mathematics fro Finance and Economics)
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AND5UNYIBIUN

040257101

040257111

040257112

040257121

&

MIIATIMTIUTZENA 3(3-0-6)
(Applied Analysis)
Fdsduneu ¢ Ll
Prerequisite  : None

U3iinnwes Yglinnwmesilesu Usginagunisly nsudasdady msuvandudunuulia
i A ndun1sdady AalumMIBeduLUUiRIg sEUUReRuUsIILEU SEUURmam B by
mimeL%aé’amﬂLLazmiiJizmmﬁ'nLauwﬁgﬂ

Vector spaces, normed vector spaces, inner product spaces, linear transformations, finite-
dimensional linear transformations, linear operators, finite-dimensional linear operators, linear

differential systems, linear difference systems, orthogonal transformations and amplitude estimation.

dunun 1% (Widunuaein) 1(0-3-1)
(Seminar 1)

JdeAuneu ;- Lfl

Prerequisite  : None

HnAnwvdesinuduaindessing 4 fiierdestuarvfiseuaindisn unanudvinig wenais
3%WﬂﬁLLé”;a§ﬂL§mﬁaﬂﬁ] tiaueluduSouaveivsesiuty

Students are required to research various topics in relation to their field of study from
textbooks, articles in academic documents and journals, and website. Topic of the study

they are interested in must be summarized, presented and discussed in class.

duuun 2 (Litunuaein) 1(0-3-1)
(Seminar 1)

IdeRuneY 040257111 duuun 1

Prerequisite  : 040257111 Seminar |

TnAnwdesdinmduaiisonanznie Mierdestudesdisriinerinug arnenansivnislu
UseinruazsnsUseine LLa”qa§UL§'aaﬁau1a thauelutuiFeunazefuse iy

Students are required to research special topics in relation to their topic of dissertation
from national and internation journals. Topic of the study they are interested in must be

summarized, presented and discussed in class.

eTWUS (huv 1.1) 48
(Dissertation)

Jdsduneu ;- Lidl

Prerequisite  : None

Thdnndewihineinusaeliiuuziveensdivinunildfunsudianesuiiningd
tihdnudesufoRmunguazdotfuiiduunlaeniainuasindisingduesaasensa

Students are required to conduct a dissertation under supervision of advisors appointed
by Graduate School. Rules and regulations for undertaking dissertation set by students’

department and Graduate School must be observed strictly.



040257122

040257201

040257202

040257203

INeINUS (WU 2.1) 36

(Dissertation)
Jderuney  : laidl
Prerequisite : None

Sndnwdesiineninug meldmuuzihvesenansdiivinmilefunsussilae Tudindnende
tihfnufes foRmunguazdodfuiidmunlasnaivuasindisineduegaiasinia

Students are required to conduct a dissertation under supervision of advisors appointed
by Graduate School. Rules and regulations for undertaking dissertation set by students’

department and Graduate School must be observed strictly.

MIIATIATIF A 3(3-0-6)
(Numerical Analysis)
wdsdunew Ll
Prerequisite  : None

menvimeaandeulussdeuiBidadian nsmeAneuvesaunts idadu nsUszanae
Tuga9uaNIsUTLTLIUAIMAUIN N1TNIOYRUSTIANAVRALNITMUTHUSITIRIaY seidaudBigs
AavdmIunissuUaNNITREY selsUTBILavd IS UANANIZUATLINADSANIE NGNS
UTEUIAT MIMANBULTIRILAUYBIENNTTOYNUS

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

theory, numerical solution of ordinary differential equations.

naraninmzsieiies 3(3-0-6)
(Continuum Mechanics)
wdsdunew Ll
Prerequisite  : None

NFIATETnuLeT sEUUiAngadulAs an1uzveinuAl Farmaniveanisulasy wanns
vhlvvenamaniuaznamansauiou aunsneuaRminvesmudangulinannsuasves
szuuiiivualvg) wazenulaiBanguidosiy

Tensor analysis, curvilinear coordinate systems, state of stress, kinematics of deformation,
general principles of mechanics and thermomechanics, constitutive equations of large-

deformation elasticity, introduction to inelasticity.

waransveslrallisiiuin 3(3-0-6)
(Computational Fluid Dynamics)
JdeAuneu ;- Lifl
Prerequisite : None

warnanivedla auNSAIUAN HENNISTRINITMAIMBUYBIENNIAIUAN MFIERLUUIHT NMs3esly
nan Msadawuusassenuiuti nMsinszdlteuluveu mallanisiss ndnnisvesnisadianie
sWaauatu

Fluid dynamics, governing equations, principles of solution of governing equations, spatial
discretisation, temporal discretisation, turbulence modeling, analysis of boundary conditions,

acceleration techniques, principles of grid generation, source codes.



040257204

040257205

040257206

040257207

Fidaruaviugedmivaunadeyius 3(3-0-6)
(Advanced Numerical Methods for Differential Equations)
wdsdunew ;- Lifl
Prerequisite : None
sufouitnadnsduidonarsudeuisinludoawuddmsulgmansudunazdymeveu
AENTR ANATRIRRY NM3gVn ANEREININ N15BYSNY WasnaNNITaanLTIYn
Finite difference and finite element methods for initial value problems and boundary
value problems; properties, consistency, convergence, stability, conservation, and principles

of discrete maximum.

VUM TAUIN 3(3-0-6)
(Theory of Computation)

wdsdunew Ll

Prerequisite  : None

Aedaludfuuudnde waza1w1Und arwadlifiauiun n3esdnsiase fedduiioudn
Weinusveadss madaduldls nsansulduasanuauysal Anududeudaiiaiuazauaysol
WUULBUH

Finite automata and regular languages, context-free languages, turing machines, partial
recursive functions, Church's thesis, undecidability, reducibility and completeness, time

complexity and NP-completeness.

ASANUIANLTIT I 3(3-0-6)
(Evolution Computation)
Jprderunen bl

Prerequisite  : None

¥
=] a

TURDUITLFINUGNITUNINA WAnkas U IUTIngud tastuleuuaziugnssy nslulideu

&3
4

nananeiug uaznisanien nagnsidedim Jymeeuduuivedua uavdufianysal Jgymnis
LAUNNYBILTARIL

Binary genetic algorithms, basic ideas and theoretical foundations, chromosomes and
genes, crossover, mutation, selection, evolutionary strategies, combinatorial and NP-

complete problems, the traveling salesman problem.

palau Az FUTY 3(3-0-6)
(Automata and Formal Languages)
JdeAuneu ;- Lfl
Prerequisite : None

AMedalwiRimdenvun  Inadund Meund waznnzdmludfdnin nzonlud@simdd
nun AgdaludRddadediivuawaun wasinaund noufunvesrdu mwliung undailaidly
waznmzdaluiAneas nmuilifiauiun

Deterministic finite automata (DFA), regular expressions, regular languages and finite automata,
nondeterministric finite automata (NFA), A-NFA and regular expressions, Kleene’s theorem,

nonregular languages, pumping lemma and push-down automata (PDA), context-free languages.



040257208

040257209

040257221

040257222

Bosdmamemeiunmsinmgidsiiariuge 3(3-0-6)
(Selected Topic on Advanced Numerical Analysis)
wdsdunew Ll
Prerequisite : None

UnAnwdesdne1AuAiIfg unAArnig na1sivnis wazivleanisnunsinseids
fautugs Weidenthitefiaulaudfinuideiniagldfumuugininernssiivinm

Students are required to research textbooks, articles in academic documents and journals,
and website on advanced numerical analysis to select a topic of their interest in order to

study in depth under advior(s)’ (s) supervision.

FosfnanznemunsAnadndinmans 3(3-0-6)
(Selected Topic on Mathematics Computation)
Ideduneu - ldd
Prerequisite  : None

UnAN¥IABIANYIALATIIFITT UNANTBINTT LonanTIv1n1s wazivleiniessunisAuiands
adinenans Wedeniidefiaulaud@nuddningldsumuuzihanennsdivsam

Students are required to research textbooks, articles in academic documents and journals,
and website on mathematics computation to select a topic of their interest in order to study

in depth under advior(s)’ (s) supervision.

MIATeMgaeitulszand 3(3-0-6)
(Applied Functional Analysis)
Jdsduneu ;- Lidl
Prerequisite  : None

N15uaNUae Y3nlianse Usgilleluiayl nanasetssauvesdymarveuwiinguuazundssynd
walindwsunndamnisinseilildadu

Distributions, Schwartz spaces, Sobolev spaces, weak solutions of boundary value problems,

semigroups and applications, techniques for solving problems in nonlinear analysis.

nuN1INIANNI 3(3-0-6)
(Oscillation Theory)
Jdsduneu - Ll
Prerequisite  : None

nsndaunisuarnsliniaunisvesaunisidseyiusansiudadu nusinisniauniuudnade
fasthminuasuuuAeasUsTus aunsniauniefiinsmiazuuudedu aunisniauniwends
oyiussusundauuififamiiauazuuufunans tnusinisniaundsvesaunisidseyiusids
Handudusiuga nsniauniswesszuuiildidady

Oscillation and nonoscillation of linear ordinary differential equations, weighted-average
and integral averaging oscillation criteria, damped oscillation and forced equations,
oscillation of first order delay and neutral differential equations, oscillation criteria for higher
order function differential equations, oscillation of nonlinear systems.



040257223

040257224

040257231

040257232

ngufnslegisevesaunisideyiusadaylddady 3(3-0-6)
(Existence Theory for Nonlinear Ordinary Differential Equations)
wdsdunew ;- Lifl
Prerequisite : None

N UHINATS Haymansudunardymuuuausuiunis nannsilegassdmsulymavauien
51 JayuIndlnunazdgymiadndlny Jymmsdurieaznisliduiies nquinisiiogaieves
aumsdseyiusuurisinssdunadlingedu aumsBseyiusludingfideusssy

Fixed point theory, initial value problems and first order periodic problems, existence
principles for singular boundary value problems, positone and semi-positone problems,
resonance and nonresonance problems, existence theory for differential equations on
compact and noncompact intervals, differential equations in abstract spaces.
Fosimanzmafunsiiesgidssgnd 3(3-0-6)
(Selected Topic on Applied Analysis)
wdsduneou ;- fl
Prerequisite  : None

UnAnwfesfnwAuAims unaudninig wna1sannig wastivlednisiiunisinsgiids
Uszgnd ileidentindetialaudinwidednlaeliiuduuziianenansdivinm

Students are required to research textbooks, articles in academic documents and journals,
and website on applied analysis to select a topic of their interest in order to study in depth
under advior(s)’ (s) supervision.

‘mmﬂﬁmimuqmmummzauﬁqm 3(3-0-6)
(Optimal Control Theory)
Fwderunen ¢l
Prerequisite  : None
nMsmUANLUUIMIEaLTigadmiuszuuiinaveideuarlide os ndnnisaigegalsnieniu
waznquiusufiasu-alad nquivesnsuuusiuuumngdign mMIUsznuAanIusLaLFNTowes
uaauLufInseswsstaauuutuunailisoiles Bnsdnadmiuszuumuaumnzandiga ns
nsesimnzauiian szuumuesiiivanefuls aruilirenisnszdunazauAmUYe T U
Optimal control of continuous-time and discrete-time systems, Pontryagin maximum
principles, Hamilton-Jacobi theory, theory of optimal regular state estimation and Kalman
filter, discrete-time Kalman filter, computational methods for optimal control systems,

optimal filtering, multivariable control systems, system sensitivity and robustness.

mi'vnﬂ"]mmsauﬁqml,uwial,ﬁad 3(3-0-6)
(Continuous Optimization)
Jdsdvneu ¢ lud
Prerequisite  : None

uiuertuneuisdmumamemnzaufiganuuseidodiiiadu mamamnzauiigauuulad
Foulydsdy Bmanafeuidge sudeuituuuiduseruuuiaiiu Jymidsaeniosaailiidady
mimmmmzauﬁq@LLUUﬁﬁ"aulﬂuﬁﬂﬁ'U Ldﬂiauiﬂuﬁuaﬂmmmm:amﬁqm mslusunsuindsaes 359anelu
nstusunsulaeasiu

Theory and algorithms for nonlinear continuous optimization, unconstrained optimization,
conjugate gradient method, Newton and quasi-Newton methods, nonlinear least squares
problems, constrained optimization, optimality conditions, quadratic programming, interior-

point methods, sequential programming.

10



040257233

040257234

040257251

wannsveINsAIUANKUU LT 3(3-0-6)
(Nonlinear Optimal Control)
wdedunen ¢ il
Prerequisite : None

FunuUigiianius gaauna noAnssuansyesszuLTiliiBady madaszuumlataznsiiesey
wigsnnvasszuuliladuimemanesivn ImsBaduiomuen Iensavesdennuen nslasen
wipsnmBaduiiuant muiveseeura nquiunealsiaiivsnm 19850 fleidunssan duneu
Fvildudadunuuduns-ewinadeundu watnnelu natagud seuuliBaduiifivadiosan

State space representation, equilibrium points, common behaviors of nonlinear systems,
phase plane techniques and stability analysis of nonlinear systems using phase portraits,
Lyapunov linearization method, Lyapunov direct method, global asymptotic stability analysis,
Lasalle's theorem, instability theorems, limit cycles, describing functions, input-output feedback

linearization algorithm, internal dynamics, zero dynamics, minimum phase nonlinear systems.

NOUNITAIUANUUUAINU 3(3-0-6)
(Robust Control Theory)
wdsdunew ¢ Ll
Prerequisite  : None

anuliiutiuouuazamnmuesuuUTIaes fviduiilirenansedu Jyvuuudeiall nquiun
aueatnuias H_ anuliviueuvesszuu stiavesainulid-uuusu anulisiusuluunisiuin

Auldutuouwuuliilulasiadne @i snImueIniNuaAIny ausTOUYUYRIAIUAINY N1THENTTUL
WUUTIE09MSIULUY HALRABYDIMUUTRDINTITULUY NsBankuuaiiusnInvesnuamy Al
AoNTsNIERuLUUNEY Amauved H, Adanarsuuulasaine msliasen u uaznisdaunsiest u

Uncertainty and robustness of models, sensitivity function, general regulator problem,

small-gain theorem and H_ , plant uncertainty, types of uncertainty, parametric uncertainty,

unstructured uncertainty, robust stability, robust performance, plant factorization, model

matching, solution to model matching, design for robust stability, mixed sensitivity, H,

solution, structured singular values, £ -analysis, 4 —synthesis.

s

nMsasuuTaasnlamanswaznsUsEene 3(3-0-6)
(Mathematical Modeling and Applications)
Ideduneu  : ldd
Prerequisite  : None
wAdlaveIn1sasanuudiasudeiivun wuusiasanatliseiies wuusiasanaiseiiies n1s
AATIERNGANITUTIAUNINVBITZTUUANNTT N15UT2ENANITIINeIUTEINT TAANeIsERUwad
Anngn warUssayINgmans N159aBILUUAEABNTIADS N1TIATILILAENISUSUS UL
Techniques of deterministic modeling, discrete time models, continuous time models,
analysis of qualitative behavior of systems of equations, applications to population biology,

cell biology, ecology and neuroscience, computer simulations, analysis and fitting of models.

11



040257252

040257253

040257254

040257271

‘izuuwafm%u’uqq 3(3-0-6)
(Advanced Dynamical Systems)
wdsdunew Ll
Prerequisite : None

AN BeuiusaiyNLLLDulusv AN wHLAMSE AR LLAAATI R msilegaTeuay
@3N MURIYAALNALALIATUA NTIATLATINUNNTBIANN T BYRUSTUT LA Nguianueaiu
seuugnlalniieu Msussandneildnd Imnssu 37inen duiven uaglasenedulsyam

Ordinary differential equations from geometric perspective, phase-plane diagrams and
related concepts, existence and stability of equilibrium points and closed orbits, qualitative
analysis of nonlinear differential equations, chaos theory, Hamiltonian systems, applications

to physics, engineering, biology, ecology and neural networks.

WUUTIADINNALINAENTALALAGRN 3(3-0-6)
(Stochastic Mathematical Model)
Jdsduneu - lud
Prerequisite  : None

éTQLL‘UifjaJLtawqwﬁmmﬁw&ﬂu amﬂﬁﬁ’ugmﬁm%ﬂizmumifﬂmLLﬂaaﬂ AUNTUALNDT 35
WeANavEMTUNARAEUDIANNITUNAWDS aun1TTeyRUSalauAaRn IBTRardmSuaNn1sia
auiusalauAaRn N15UsEENANISIFINTIY N13RY AL F3INeN wasTldnd

Random variables and probability theory, basic equations for stochastic processes, master
equations, numerical methods for the solution of master equations, stochastic differential
equations, numerical methods for stochastic differential equations, applications to

engineering, finance, chemistry, biology and physics.

AUNTNATAUUUIATLIA 3(3-0-6)
(Dynamic Equations on Time Scale)
wdsduneou ;- fl
Prerequisite : None

uAagdAuUIIAsIAT aumsdadusudunils aunisadusudivass aunsyniuluiy seuy
aunsBadunazaumssudugs saumsnain szuuwaimdenloauuuidady

Time scales calculus, first-order linear equations, second order linear equations, self-
adjoint equations, system of linear differencial equation and higher order equations, dynamic

inequalities, linear symplectic dynamic systems.

MTAATIATINIATY 3(3-0-6)
(Functional Analysis)
Fwdeunen ;- Lidl
Prerequisite : None

U3iwmsn Uiiusiaeiun Uigliuesu Uiglinaaunigly Usglidauuse sdudunisidadu n1ie
AfULAEN U UNVBIBMU-UIWIA Mdnliun1suudiniisadsndaiiunisnsedu aunsiisouius
wazaNNITLTII UINUS

Metric spaces, Lebesgue integration, normed spaces, inner product spaces, Hilbert spaces,
linear operators, duality and the Hahn-Banach theorem, linear operators on Hilbert spaces,

compact operators, differential equations, integral equations.
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040257272

040257273

040257274

040257275

nguiresuazauinzdy 3(3-0-6)
(Probability and Measure Theory)
wdsdunew Ll
Prerequisite  : None

fyadingnun wauiwesle wiwes wivesuiysal wiweTUnd wiwesaneuen wivesAuaY
Ju wwesiaaun wiwesiasiun-afaa iladdunueesly deidudafen sudsdu vswusiiiay
fuigesly nmsguiidasiees nauiunvesneu-dladu Uigiflaidy

Sigma-algebras, measurable sets, measures, complete measures, regular measures, outer
measures, probability measures, Lebesgue measure, Lebesgue-Stieltjes measure, measurable
funcitons, simple functions, random variables, integration with respect to general measures,

convergence in measure, Radon-Nikodym theorem, function spaces.

Vg vesENn1TBeUNuS oy 3(3-0-6)
(Theory of Partial Differential Equations)
deduneu ;- Ll
Prerequisite  : None

faduiumsdnd fadidunisnsuns Mdidunisedu nisilegaiauazienninuenaiaay A
w@lies AnuUsni deuluveuresiiuad vesussiuil vedlstu FFvesnisuendauds fadduveaniu
HanshUasiTes

Potential, diffusion and wave operators; existence and uniqueness of solutions; stability;
regularity; Dirichlet, Neumann and Robin boundary conditions; methods of separation of

variables; Green’s functions; Fourier transforms.

NOENIMLaLLATEUE 3(3-0-6)
(Graph and Network Theory)
wdsdunew ;o Ll
Prerequisite  : None

n3muaznszyfien1e n1sdug nsuendivsenauveansi nsminisfiwesvesnsm maduy
spuv Jgmawmnzauiigalunguingm  eietiennuidelosandetiold mslvaveuniete
warmsuszendluesedisneuiames asenensiy

Graphs and digraphs, matching, graph decompositions, graph parameters, planarity,
optimization problems on graph theory, connectivity and reliable networks, network flows
and applications to computer networks, airline networks.

NYAUAUILTTTU 3(3-0-6)
(Abstract Algebra)

Jdsduneu - lud

Prerequisite : None

n§U nouiundla 3¢ lofta Ssmmun Tawunisuenesduszneuldifismis nsveneilad ngu
UNYeIADL-LFauns N13IUNTIARNIAYENY NEHNIET SUULIWBINES Laga

Groups; Sylow theorems, rings, ideals, polynomial rings, unique factorization domains, field
extension, Jordan-Holder theorem, classification of extension fields, Galois theory, Noetherian

rings, modules.

13



040257281

040257282

040257283

040257284

IFINTIUNTHY 3(3-0-6)
(Financial Engineering)
Fwdeunen ¢ Ll
Prerequisite : None

nauivdnningnisamu BnsdamsuarUssfiumsinnimdnnindiinisadeulm wwudias
wuvlsderilesdmiunsussifiusamauning nsfvuasin1 asaiseyiusieisueunidana
nMstszidumanduninduuunaveides uuusaesdasnenide N13ANUATIAINTIANTOYRUS
dnsusnsmenidouuualaunain

Portfolio theory, methods and issues of active portfolio management, discrete models of
asset pricing, martingale approach to derivative pricing, continuous time asset pricing, interest

rate models, derivative pricing for stochastic interest rates.

unaRaaalALAGRN 3(3-0-6)
(Stochastic Calculus)
Jdsdvneu - lud
Prerequisite : None

nszvrumsalauaadn wsdunauaznsvganan  duiinfaalaunadn nszurunisiaalauaain
il gnIv0IBlakagAILUUNITEY s uundnuuzLULEIveINIsIAdeuTinuuUT By N3
Wasunavesmsiedeuiiuuuusnieu nguiunveanseiuew aunisieyiusalauaain n1s
NT09AlALAARN DANNITVDINTOUIIAE AINTOILAALIL LLﬂﬁQﬁﬁﬂIﬁLLﬂaaﬂLLUUlJJGiaL'ﬁEN

Stochastic processes, martingales and stopping times, stochastic integral, general semi-
martingale processes, It’s formula and financial models, Lévy characterization of Brownian
motion, time change of Brownian motion, Girsanov's theorem, stochastic differential equations,

stochastic filtering, Gronwall's inequality, Kalman filter, discontinuous stochastic calculus.

NMTATIUUUIIADIAE MTIATIERTEUVELALAZAN 3(3-0-6)
(Modeling and Analysis of Stochastic Systems)
Idsauneu  : ldd
Prerequisite : None

nszUunsalaLAaRnLUUaeLemazuuuna liiseiies wwudaswniaen nsvuunsaeg
WUUS a0 s AeNYassTULLIARaLEes uuud1asausaenily wuusiastanay n1siadeud
wuuusLlgu MIUszgndveswuuaealaLaafn

Discrete-time and continuous-time stochastic processes; discrete-time Markov models;
Poisson processes; continuous-time Markov models, generalized Markov models; queuing

models; Brownian motion; application of stochastic models.

ANAANANTNITRUTIAUIN 3(3-0-6)
(Computational Mathematics for Finance)
wdsdunew Ll
Prerequisite  : None

BnsAnadmnsusidynimissnuadamansnisiu "“J%‘L%qémamﬁugm ANNBULTIAINAVUDY
AuNITR YU RERUUNISILUEN migjLﬂﬁﬁLLazLaaaimW Ao ULTIRIav0IENNITWUARA-lvad
Foulvveuvesdudeniuuowifu Buwnfuluuniuuuasuuudgy

Computational methods for solving mathematical problems in finance, basic numerical
methods, numerical solution of parabolic partial differential equations, convergence and
stability, numerical solutions of the Black-Scholes equation, boundary condition of American

options, binomial and random walk methods.

14



040257285

040257286

040257287

NTIATIEVOUNTUIAMALNITHEIN T 3(3-0-6)
(Time Series Analysis and Forecasting)
deAuneu  : Lidl
Prerequisite : None

mawqmﬁq selalawaioud alnasy duwnudaunmsy maihuskazuinnssy deulunnie
quﬁﬂLLazmiﬁﬁmﬂﬁu MM5UTELNUAINNSTNBS UL UUT a9 ARMA waEMSETUNR WUUTNa8S
ARIMA uag3sn1suend-lauiud nisviusuuudewin wuudtaesigianiug dinsesumanuy
WUUANADI ARMA Luuvanesakus

Stationarity; auto-covariance; spectrum,; spectral representation; prediction and innovation;
stationarity and invertibility conditions, estimation of ARMA model parameters and
inferences, ARIMA models and Box-Jenkins approach, recursive prediction, state-space

models, Kalman filter, multivariate ARMA models.

nounuddeuiusiasnisuseynd 3(3-0-6)
(Differential Games Theory and Application)
Fwdeunen ¢l
Prerequisite  : None

wnAnRTuInddadauandmatn BWlmauinimuay aumsueiadu-olat-waduan auna
VYBIUY NUAT YN USHazITeYRusSwuLalauaain nagnsuuvansladeuwazwuulilyunsiaiou
aunaveAsLaNLaraunnAalsn aunauUIakazkUURalauUNaY

Concepts of static and dynamics games, control theoretical methods, Hamilton-Jacobi-
Bellman equation, Nash equilibrium, differential and stochastic differential games, Markovian and

Non-Markovian strategies, Cournot and Stackelberg equilibria, open-loop and feedback equilibria.

FesfnarnemeiuadamaninisdulasiAsugmans 3(3-0-6)
(Selected Topic on Mathematics fro Finance and Economics)
wdsduneow Tl
Prerequisite  : None
UnAnwifesdnwAuninmis unANisInis wnasIvIns wartivleanisiiuadaeans
nMsRuuaziasugmani ieldenitefialand@nwvidsdnlnglifuduuzihaneansdiivinm
Students are required to research textbooks, articles in academic documents and journals,
and website on mathematics for finance and economics to select a topic of their interest in

order to study in depth under advior(s)’ (s) supervision.
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