nangnsusygqullnugn arv1dvintinaransussend Mangnsn1e1denge) (E-DMA)
(Mangnsina w.6. 2555)

FoUsguan: Uvanauiivadio (adnmansuszgnd)
Us.a. (adlamansuszynd)
Doctor of Philosophy (Applied Mathematics)
Ph.D. (Applied Mathematics)

INUIUNUILAANABANANE AT 48 waein

laseasnevamangns
WuvU 1.1
ANINIYIUIAU 48  wu2wAn
Aduuun 1* (ldAnniein) 1 wiiedn
Aduuun 2* (ldAenein) 1 wiiefn
Inefinus 48 wiawnn

FIUNRDANENGAT 48 wUdefin

Wuu 2.1
ANINIYIUIAU 39 wu2eAn
108U 3 wehn
Aduuun 1* (ldAeniein) 1 wiedn
Aduuun 2* (ldAnnein) 1 wiedn
Ineinus 36 wein
ANINIVFDN 9 niqefin

FUARRANANGAT 48 Waefin

WINBWA * SEAUATRUUNNENwLlesURe S (@aunu/duiinela) vse U (@auliniiu/liduiinela)

seezalunN1sANYn
Wulumudeadasuuminedumeluladnseasundinssunswila 11een1sanwseautugindnm

s1e3vlunangns
NUINIYIVIAU
AY1U9IAU
Wuu 1.1
BV G Y7183 IuunIein (Ussee-Ufua-Anudienuia)
040257111 duuun 1* (Ldsfumisenn) 1(0-3-1)
(Seminar 1)
040257112 duuun 2* (Ldsfumisenn) 1(0-3-1)
(Seminar 1)
Angtwus
SUEIY Ja51873%1 FMUIUNUILAAN
040257121  Anenfinus 48

(Dissertation)
WINBWA * SEAUATRUUNUNAEN®LlesURD S (@aunuw/duiinela) vse U (@auliniiu/liduiinela)



wuu 2.1

E G Fasredn WIUNUILAN (Us5818-UUR-Anedienues)
040257111 dunwn 1* (bidumhefn) 1(0-3-1)
(Seminar I)
040257112 duuun 2* (aidunaein) 1(0-3-1)
(Seminar II)
040257101  MFIATIMTIUTLENG 3(3-0-6)
(Applied Analysis)
NYITNWUS
HEIY Fosre3n FTUIUAUNA
040257122 Anednus 36

(Dissertation)
WIENR * sEAuUALUUnTnAnwazlasude S (@auriu/dufinels) vse U (@auliiiu/laiduiinela)

nuInIvuaen (Electives)
thAnwansadenseuldnnnguinuareylunasiiiavete1asdnuinm

1 a a

1. nauYIAMNAIEARSIB9ATUIA (Computational Mathematics)

9

ARV Fasedn Ui (Ussee-Ufua-Anudienuia)

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

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

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

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

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

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

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

040257208 L%"aﬂﬁmawwmaé’mmﬁLﬂswﬁ@qé’maﬂuﬁv’uqa 3(3-0-6)
(Selected Topic on Advanced Numerical Analysis)

040257209  \SoefmRnIENIIdIUNSAuaIERdamans 3(3-0-6)

(Selected Topic on Mathematics Computation)

2. NFUIVINTAATIZATIAAAEAAS (Mathematical Analysis)

E G Fasrein Juundlein (Ussee-Ufua-Anudienuias)

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

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

040257223 wgufn1siiegasavesaunmageuiusansdaylaigadu 3(3-0-6)
(Existence Theory for Nonlinear Ordinary Differential Equations)

040257224 (FesfmanIEIfuNTIATEidestend 3(3-0-6)

(Selected Topic on Applied Analysis)



3. NFUAYINTAUANLUUIMLNEFUTEA (Optimal Control)
E G Fasredn WIUNUILAN (U55818-UUR-Anedienuies)

040257231  MquinsMUANLUUIVINZaNTign 3(3-0-6)
(Optimal Control Theory)

040257232 msmAvINzaNTiganUUsiiiles 3(3-0-6)
(Continuous Optimization)

040257233 #ENN1389N15AIUANKUL LT REY 3(3-0-6)
(Nonlinear Optimal Control)

040257234 VHEYNITATUANKUUAINY 3(3-0-6)
(Robust Control Theory)

4. nguivIiauuuLBeaiinAans (Mathematical Model)

ED G Fasedn WIUNUILAN (Us5818-UUR-Anedienues)

040257251  MsaRUUTIaasAlamanskaznsUsTens 3(3-0-6)
(Mathematical Modeling and Applications)

040257252 isuuwai’m%uqq 3(3-0-6)
(Advanced Dynamical Systems)

040257253  WUUTIAINALAAIEASALALAARN 3(3-0-6)
(Stochastic Mathematical Model)

040257254  AUNITWATAUULIATLIAN 3(3-0-6)

(Dynamic Equations on Time Scale)

5. NGUIVIAAAFAIFATUIANG (Pure Mathematics)

BV G Fasredn IuunIein (Ussee-Ufua-Anudienuia)

040257271  nsBATIeAGsHeAtuy 3(3-0-6)
(Functional Analysis)

040257272 wigufuiesuazauuazdy 3(3-0-6)
(Probability and Measure Theory)

040257273 vguivesaunisilieyiuseay 3(3-0-6)
(Theory of Partial Differential Equations)

040257274 vgunsmluasiasaung 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)

BV GO Fasredn IuunIein (Ussee-Ufua-Anudienuia)
040257281  AAINITUNTHU 3(3-0-6)
(Financial Engineering)
040257282 upaRGAALALAHFN 3(3-0-6)
(Stochastic Calculus)
040257283  MITASNULUUTIARILATNITIATIERTEUUALALAARN 3(3-0-6)

(Modeling and Analysis of Stochastic Systems)

040257284  AMAAIERTNITRULTIAIUIA 3(3-0-6)
(Computational Mathematics for Finance)

040257285  N13IATILVOUNTUIAMALNITNEINT 3(3-0-6)

(Time Series Analysis and Forecasting)



040257286

040257287

BHUNISANE
WuU 1.1

SHEIYN
040257111

040257121

e ¢ Undnvmnausgdesamadouionind wilihmbefsumivdiedisanisfine

a2
040257112

040257121

wnewe  * Unfnvmnausrdesamedewsowivil wilihmhefauduidiedisanising

a2
040257121

e
040257121

SHE2YN
040257121

SEYN
040257121

nouinudiBeuiusuarnsussynd

(Differential Games Theory and Application)

\RIARLANIZN A UANAMAR SN TRULaSLATYgAERS

(Selected Topic on Mathematics fro Finance and Economics)

dunun 1*
(Seminar 1)
Ineinus

(Dissertation)

dusun 2%
(Seminar 1)
Ineinus

(Dissertation)

Ineinus

(Dissertation)

Aneinus

(Dissertation)

Ineinus

(Dissertation)

Ineinus

(Dissertation)

U9 1 aan1sAnen 1
Io51839

9% 3 WU2WAA

U9 1 aan1sAnen 2
Y9518

593 9 UUWAN

U9 2 aAnsnen 1
I8

593 9 wUWAN

U9 2 aMAnsAnwN 2
Y2583

593 9 wUWAN

U9 3 aAn1sAneN 1
I8

9% 9 wUWAA

U9 3 aAn1sAneN 2
Io51839

593 9 wU2WAA

3(3-0-6)

3(3-0-6)

FUIUNUIARN
1(0-3-1)

AMUIURULAAN
1(0-3-1)

AMUIURULLAAN

9

AMUIURULLAAN
9

AMUIURULLAAN
9

FUIUNULLARN
9



wuu 2.1

SWEIYN
040257101

0402572xx

SWEIYN
040257111

040257 2xx

0402572xx

040257122

e * Unfnwmnausgdesamadouienind wilihmbefsumivdiedisanisfine

SHE2YN
040257112

040257122

wEwe  * UnAnwivnauazdssameiiouseuivd weliiirdsinunduiiedisanis@nw
- 9 9

SHE2YN
040257122

a2
040257122

SHE2YN
040257122

7 1 mensanendt 1
Fosre3w
NMTIATIEMTIUsTENA
(Applied Analysis)
Juden
(Electives)
39U 6 WU2LNA

7 1 mensanendi 2
Fosre3wn
duuun 1%
(Seminar 1)
v uden
(Electives)
v uden
(Electives)
Ineinus
(Dissertation)

593 9 wUWAN

7 2 mensAnend 1
Fosre3wn
duuun 2%
(Seminar 1)
NeInus
(Dissertation)
39U 9 WuUleAR

I 2 anamsAnend 2
Fosredwn
YIRS
(Dissertation)
39U 9 WUqLAR

I 3 anamsinedi 1
Fosredwn
Inginus
(Dissertation)
39U 9 WUleAn

37 3 mensAnendi 2
Fosredwn
Inefinus
(Dissertation)
39U 6 WUAN

FUIUNUILARN
3(3-0-6)

3(3-0-6)

FTUIUNUIBAAN
1(0-3-1)

3(3-0-6)

3(3-0-6)

AMUIURULBAAN
1(0-3-1)

AMUIURULLAAN
9

AMUIURULAAN
9

AMUIURULLAAN
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AND5UNYIBIUN

040257101

040257111

040257112

040257121

NMIIATIEMTIUTTENG 3(3-0-6)
(Applied Analysis)
IdsAuneu ;o Ll
Prerequisite  : None

U3iinnmes U3giinnwesileuesu Yiglinagunigly nmsudasdady nsudasdadunuuili
1A UM ATAE AMATuMITLEURUUTIRINR SEUUTRYRUSWAY SsUUgmanagad
ﬂ’]’iLL‘LJa\‘iL%szdaﬂﬂLLﬁSﬂ’]iﬂ'ﬁ%ﬁﬂmmLLaMWa@jm

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* (bidundiein) 1(0-3-1)
(Seminar 1)

dsiuneu ;o Ll

Prerequisite  : None

HnAnvdesinuduniidesing 4 MierdestuarvfiBeuaindis unanudvinig enans
%wmﬁl,t,é’aajﬂﬁmﬁau% thiaueluduSouaveivnesiudy

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.

Fuuun 2* (dumdiein) 1(0-3-1)
(Seminar i)

FJydeAuney : 040257111 duuuwn 1

Prerequisite  : 040257111 Seminar |

Tnfnwdesdnwduaiisenaniznie iierdestudediaviinerinug arnenasinistu
UseinAuazansseine LLﬁ?ﬂéUL%iaﬂﬁﬂuiﬂ thiauelutudsunaveiusedauiu

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.

NITNUS (WU 1.1) 48
(Dissertation)

dsAuneu  : Ll

Prerequisite : None

Sndnndewhinerinusaelifuuzivesenasdivinnitldsunsusd daetadininende
tinAnufes foRmunguasdotsfuiiduunlaeniainuasindisingdueaasinia

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

Inentinug (wuu 2.1) 36
(Dissertation)
deduneu o lud
Prerequisite  : None
SnAnudesiineinusmeldmuurihvesenansdivinunildfunsustlaedudiedingds
tihAnufes foRmunguaztodsduiidmunlaenainuayindisingdueuiasinia
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.

MTIATIZATIFNAY 3(3-0-6)
(Numerical Analysis)
udeduneu o lud
Prerequisite : None

mmseieaanedeulussdouiBildsiiey msmdmeuvesannts lidadu nsUszanae
Tuga9kazNIsUTTUIUAINIAUIN N1IMIBUNUSLTIFaTLaZNITUTHUSTIR e seidaudBige
Aavdmivuissuvaun1sdudy seileuinliuavdniuaianIzuasINnasianis nquang
UTEU0NAT MIMAINBULTIRLAUYRIENNTSTRUYNUS

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.

namaninnzsioiiles 3(3-0-6)
(Continuum Mechanics)
dedunen o lud
Prerequisite  : None

nsATEimuees seuuiindadulAs an1usreenuiy IamansveInsuuagy vannis
luvasnamansuaznamansaiuden a:umiﬂaua&aaﬁv\lmaammﬁwsjuﬁLﬁmmﬂﬂmmaagﬂmaq
sevuiifivuelvey LLaxﬂamM%mjuLﬁaaé’u

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.

waransveslraldsriuin 3(3-0-6)
(Computational Fluid Dynamics)
IdsAuneu ;o Ll
Prerequisite : None

Waranivedla auNIAIUAN NENNISTBINTMIAINDUTRIANNIAIUAN NMTILRLUSHT MTIesly
nan nsaanuusassnuiutiu nMsiessiiteuluveu wedanisiss ndnnisresnisadinga
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

Fidwavtugedmivaunindeoyius 3(3-0-6)
(Advanced Numerical Methods for Differential Equations)
deduneu o lud
Prerequisite : None

seifauisnadnsduilemazsedouiinludiomuudd nivdymeansuduiasYymia1veu
AENTR ANATRIRRY N13g N ANUETEININ N15BYSNY UWasnANNEanTln

Finite difference and finite element methods for initial value problems and boundary
value problems; properties, consistency, convergence, stability, conservation, and principles

of discrete maximum.

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

desduneu ¢ lud

Prerequisite  : None

AMesaludAuuusite wazn1wUnd anwdldfisuiun wdesdnsiase Hedduwdsuiin
Weinusveadss msdadulals nmsansulduasanuauysal Anududeudaiaiuazauaysel
WUULBUN

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.

AIAUIUTIT I 3(3-0-6)
(Evolution Computation)
Adedunow Ll
Prerequisite  : None

fumeuiBidetugnasuninie uwAnuariiugudomgud taslulsuuasiugnssy mslofivdeu
nsnaneug uarn1sAniden nagnsidaia Jymereuduwivedua uanduiiauysal Jymnis
LUV BRI

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.

polauInuazA YUY 3(3-0-6)
(Automata and Formal Languages)
dsiuneu  : Ll
Prerequisite  : None

AMsaludRAI AT mUn dnatun® nUnd waznrealudRdin ngsaludAdnmdeld
faun nedrlufRdiaddisimuauaun waeinadund vguiunvesedu nwiliund undailis
waznMmesmluiRnaas Meildfisudun

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

Bosfmamemeiunsiinnsiidsiiariug 3(3-0-6)
(Selected Topic on Advanced Numerical Analysis)
rdeAunou  : Lidl
Prerequisite  : None

UnAnwdesdnwAuainmis unaaiinig na1sivinis wasivleaniwnunsiinseiida
Favtugs eidenthtofiaulaudfinuidediniagldtumuugininernssiivinm

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.

Sosfnamzmaunmsmwandndamans 3(3-0-6)
(Selected Topic on Mathematics Computation)
Jndsduney il
Prerequisite  : None

YnAN¥IADIRNWIAUATIFIST UNAINTIBINTT 1ONE5IY1N1s kas i UleRn1esnun1sALIanTs
adinenans dedeniidefiaulowdr@nuddnlngldsumuuzinneinisefiusnwm

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.

M3 mgailsidulssand 3(3-0-6)
(Applied Functional Analysis)
dedunou ¢ Lidl
Prerequisite  : None

n1suanKae Ugiianse Usgileluian nawagegeauvesdymearveuwiinguuazundssynd
wadadmsuundgmnsiangiliady

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

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

NUANITNIARNI 3(3-0-6)
(Oscillation Theory)
dsAuneu  : Ll
Prerequisite  : None

nsniaunisuaznishiniaunisvesaunisideoyiusardiydadu inusinisniaundiuudade
sashmiinuasuuAeaeUsTus aunsniauniefiinsmiuazuuudedu aunisniaunieads
syiussusunilanuuiiimiisnaiuazuvuifunans tnusinisniaunisvesaunisidseyiusids
Handudusiuge nsniauniswesszuudiliidady

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

nyufnnslegasavesaunisileyiusandaylidadu 3(3-0-6)
(Existence Theory for Nonlinear Ordinary Differential Equations)
rdeAunou  : Ll
Prerequisite  : None

NOUHINATS HaymansuduwasYamuvuarudusunds nannsilegassdmsulymavauien
5 JauIndlnunazdgymiadndlnu Jymnisduiiesaznishiduies nguinisilogaieves
aunslseyiusuutsinszdunashingstu aunsdeeyiusluuigliBeunusssu

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.
Bosimamzmafunsiieneidassgnd 3(3-0-6)
(Selected Topic on Applied Analysis)
deduneu o lud
Prerequisite  : None

UnAnefesfnmAuAiIEIs unaNInnig lenasIvnig wastivleanieiunisinsziids
Uszgnd ileidentinderiaulaudAnwidednlaeldduduuziianenansdivinm

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.

mwﬁmsmmmwummxauﬁqm 3(3-0-6)
(Optimal Control Theory)
deduneuy ¢ ladl
Prerequisite  : None
nMsmUAuLUUIMIEaLTigadmiuszuuiinaveideuasliseilos vdnnisergegeausnienu
waznquiusniiasiu-alat nguivesmsuTuuisuuusngiian MsUszinamanuzLaiINToIes
uaauLufinseswsaauutuunailisoiles Bnsdunadmiuszuumuaumnzandign n1s
nsesnEaLTign szuumuUANiitvatefuys amnslronsnsEdulasALAUYEITEUY
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.

ﬂ’ﬁwwhmmzamﬁqmLLUUGiaLﬁm 3(3-0-6)
(Continuous Optimization)
dedunou Ll
Prerequisite  : None

yuiuaztuneuisdmiumamamneaufiaauuusaidediiadu nememnzauiigauuylaid
Roulydsdy Brmansidsuddaga sudouiBuuuivumeswuuisdiu Jymidsaeniosaaitliifadu
mi%ﬁﬁ’]mm%‘ﬂmﬁ@ﬂLLUUﬁﬁEJul‘UﬂlﬂﬁU ﬁ'aulﬂumaﬂmmmmzauﬁqm nslusunsuidsaens 3ganielu
nslusunsulagafiu

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

wannnsveInsAIuANkUUli g 3(3-0-6)
(Nonlinear Optimal Control)
dsduneu ¢ ldl
Prerequisite  : None

AunuUinlaniug yaauna woAnssuanfyvesszuuiilidadu wadaszuumlauasnsiingei
wgsnnvasssuuliladuiemanesman Bnsliadudouen Iensavesdennuen nslasen
wipsnmidaduiiuanie nuivesseura nquiunenalshafiosnm 19880 feidunssan duneu
vl dudaduwuudunaeowinmdoundu watamelu waingud seuuliGaduifiviadosan

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, slobal 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.

NOUANITAIUANLUUAINY 3(3-0-6)
(Robust Control Theory)
dedunen o lud
Prerequisite  : None

anuliiutiuouuazamAmureIUUTIans Heiduilwonisnsedu Jamuduusiaialy naufun
aueainuiar H_ anulinuusuvesszuu sidavesanuld-wiusy anuliviuouluunismmsn

Anylisiuouwuulilulasiadne l@iesnmueIninuaAImny duTTOUSTRIAIIUAINY N1THENTEUL
WUUTIE09MSIULUY HARAYDUUTIABINSFULUU N1508NLULEREINMYBIAINAmY Al
AonNTsNIERuRUUNEY Amaured H, Amdanaisuuulassaine maliasen g wasnsduasied 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, g —analysis, g —synthesis.

nsasuuTaesrlinmanstaznsUssend 3(3-0-6)
(Mathematical Modeling and Applications)
JndsAuney ol
Prerequisite  : None
wATAveIN1sas UL Iaendaiivun wuusiaswatliseiies wuudiaswaideiiion n1s
ATIERNGANTTUTIAUAINVBITLTUVANNT N1TUTEYNANNTTING W T29INT TIINU1T2AUAER
Anrnen warUseaINeImans N1591a8ILUUAEABNAIADS N1TIATILILAENISUSUS UL a8
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

iwuwai’m%uga 3(3-0-6)
(Advanced Dynamical Systems)
deduneu o lud
Prerequisite  : None

auMIBeuRusaiyNLLDudusvIAdn UNLAMSEL U ALATULARTIRE oY msilegaTeuay
W@REINNVBIAALNALALIAUA NTIATIATIRUNNTBIANNTBYRUSTUT LU guianueaiu
seuuglalnideu Msussandnaildnd Imnssu I7iven dueiven waglaswnedulssam

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.

WUUAIBDINIALIRAENTALALAGRN 3(3-0-6)
(Stochastic Mathematical Model)
Adedunou ¢ Lidl
Prerequisite : None

é’hLLUi?juLLazwqwﬁmmﬁmmﬂu a:,mﬁﬁugméww%’mazmumsa‘lmmaaﬂ AUNITUIAADS ID
WeiardnSUNaRagUeaNN1TINAWeS aun1sseyiusalauaain I dRadmsuann1sia
auusalawAaRn N15UsEENANIAIAINTTY N15RU 1Al TN uasildnd

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.

AUNITNATAUULINTLIAN 3(3-0-6)
(Dynamic Equations on Time Scale)
deduneu o lud
Prerequisite  : None

LAARdAULIIASAT aumsidadusudunils aunisBadududivass aunisyniuluiy seuy
aunsdadunazaunisduduge saumswatn stuunaindenlowuuiadu

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.

NTIATIEAT ey 3(3-0-6)
(Functional Analysis)
wdeduneu o dl
Prerequisite  : None

U3iln3n Usiiusiasiun Usgiuesu Uiglinanunigly Ysalidawuse dduliunisiBadu a1y
AfukAEN U UNVBIMIU-UIWIA Mmdnliun1suudiniisadsndaiiunisnsedu aunisiiseuius
wazaNNI9LTI UIWUS

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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040257273

040257274

040257275

Ve wesuazauinzdy 3(3-0-6)
(Probability and Measure Theory)
deduneu o lud
Prerequisite : None

fyadingnin el wiwes wwesuTysal wiwesund wiesaguen WwesALNAL
Ju wwesiaaun wwesiaaun-afawa faiduniwwesly Heidudafes fudsdu Usiusiiey
fuesmly nsgiidasiwes nauiunvessneu-dladu Uigifladdu

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.

nouvesaun1sleyiusden 3(3-0-6)
(Theory of Partial Differential Equations)
dsAuneu  : Ll
Prerequisite  : None

fadiumsdnd fadidiunisnsuns Mdidunisedu nisilegaiauazienninusanalaay A
w@lies AnuUsnd euluveuresiiuad vesussiul vedlstu FFvesnsuendauls Hadduveeniu
HaMIuUadyises

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.

NOENIMLaTLATUE 3(3-0-6)
(Graph and Network Theory)
dedunen o lud
Prerequisite  : None

n3muaznImszyfianie n1sdug nsuendiusznaurensy asmiwisfiwesvesnsm madu
ssuw dgnemnzaniigelunquiingm  efetisnnudenlowuasdedeld nslavessdete
warnsUszendluesetisneuiiumes nsednensiy

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.

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

Idsiuneu ;L

Prerequisite  : None

n5U nauiundla 3¢ lofia Jewyuin Tawunisusnesduszneuldifisands msveneilad ngui
UNYeIARL-LFauns nsIkunilanniavens ngen1as SauUewmes Uega

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

rings, modules.
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040257282

040257283

040257284

IMINTTUNTEY 3(3-0-6)
(Financial Engineering)
dsduneu ¢ ldl
Prerequisite  : None

nauivannindnisamu Basdanisuazusziiunisdanmsudnminditnisiedouln wudias
wuulsderiesdmiunisussifiunmauning nsfvunsin asaiseyiusieisueunidna
nMsdseifiunaduninduuunardedes uuudaesdasaende N13MNUATIAINTIATOUNUS
dmsusnmaondeuuualauaain

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.

whandaalaLAaRN 3(3-0-6)
(Stochastic Calculus)
deduneu ¢ lud
Prerequisite  : None

nszvaumsalanaain usRananaznisuganan Suiinfaalauaain nszurunisisalauaain
U grsvesdlanaziuuunisdu msduundnvazivuiaivesnsindeufinuvusiadou ns
Wasunawesnsindeuiivuvusiiiou nquiunvounssiuen aunsidseyiiusalauaain n1s
NTOSAlALAARN DANNITVDINTOUINAE AINTOILAALIL Lma@é’aaimLLﬂﬁﬁﬂLLUUMG}'@Lﬁ@J

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.

MMIASIUUUTIADIUAENTIATIERTEUVELALAZRAN 3(3-0-6)
(Modeling and Analysis of Stochastic Systems)
JdsAuneuy bl
Prerequisite  : None

nszvIuNsalaLAaRnLUUaeLeazLuuna iserles wuudiaswsaen nsvuaunsiaeg
WUUSIa0sAeNYBIsTULLAMeaIies wuusiansnsaenily wuusiasuaIney n1snAoud
wuuusnLlgy MaUszgndveswuuaesalaLaafn

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.

ANAANANTNITRUTIALIN 3(3-0-6)
(Computational Mathematics for Finance)
Adeduneu o lud
Prerequisite : None

ABnsAnadmnsuLndgnmisinuadinanansnisidu 3%'L%q€fuamﬁu§m ANNDULTIRINAVUDY
aunI1sgeeyusgReUUNIILUEN ms@jnﬁmamaaaimw ARoULTIRIaYTeENNTLUAA-lYad
Foulvveuvesiudeniuuewifu BuuwiAuluuniuuasuuugy

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.
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040257286

040257287

NTIATIRVOUNTUIA WAL TNEINTE] 3(3-0-6)
(Time Series Analysis and Forecasting)
vsAuneu  : Ldl
Prerequisite  : None

m’gwqmﬁq golalawaioud anasu fuwnudaunasy msiunsuazuinnssy deulunnie
%qmﬁmazmiﬁﬁumﬁu AMsUTENUAIMNTTNBS UL UUTIaD9 ARMA warn1saTUNe Wuudnaes
ARIMA Uag3sn1suend-lauiud nisviunsuvudewin wuuitaesigianiug dinsouAaunuy
WUUAN@D9 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.

o nudBeuRusLasnIsUsEYNg 3(3-0-6)
(Differential Games Theory and Application)
Jdeduneuy o lad
Prerequisite  : None

wnARgTuINAGEdanandmain Bdmguinimuny aumsueiadu-onlad-wadun auna
VBIUY VAR YRUSHasTIeyRusuuvalauaain nagnskuuinsladeuwasuuulilyunsiaiou
aunaveARUDNLaraLAnARIUIN aunawuuInUaLazuuUratoundy

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.

FesfmaremeiuadamaninisdulasiAsugamans 3(3-0-6)
(Selected Topic on Mathematics fro Finance and Economics)
deduneu o lud
Prerequisite  : None
UnAnwidesdnwiAuaiifis unaudvnis wna1sivIns wasivladnissitundinaians
nMsRunaiasugaani eldenvtefialand@nwvidsdnlngldsuduuzihaneransdiivinm
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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