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BRAENIGEHRLI,

Ring and Module Theory
NTIATIZAUNTNG

Matrix Analysis
NYANNLTINABLEU

Multilinear Algebra
yquiinguiuge

Advanced Group Theory
NOWNAILUVBINTUTIA
Representation Theory of Finite Groups
neuifangULdefivndn
Algebraic Semigroup Theory
WdoAunIsNTan

Special Topics in Algebra
nounIMLazNISUTEYNA
Graph Theory and Applications
o ufsBemeniuImesn
Combinatorial Theory

Vo i) TNy AR

Algebraic Coding Theory
INYINITIRANY

Cryptography

nusdluadud
Noncommutative Ring Theory
NyAflnLTIsoNelad
Homological Algebra
dunslaleunulmiaudmgs
Exponential Diophantine Equations
VBT NUIUTINYALIS
Algebraic Number Theory
nsUseyndvasilaninnie

Applications of Finite Fields
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Mo THATNYANA TG
Advanced Algebraic Coding Theory
eI TIRASUITIALINAIENS

Mathematical Cryptography

nguivIAdinAansUzENa

252551

252552

252553

252554

252559

252561

252562

252563

252564

252565

252569

252650

252651

nanaunsouusaday

Principles of Ordinary Differential Equations
GG R LINIE RS

Principles of Partial Differential Equations
NTIATIZIATIAUAY

Numerical Analysis

NTATNFLUULTNAIAAERS

Mathematical Modeling
Wdefiawnnaadinmansussynd

Special Topics in Applied Mathematics
miﬂmﬂ'wmmgﬁqmluﬂm%ui?umLﬂ%lml,t,az{]zyagwizﬁwﬁ
Optimization in Machine Learning and Al
danesfuuazadnmanilunisSeuivesnios
Algorithms and Mathematics in Machine Learning
nann1seRainmansvestynuseRvgrieasng

wazn13UsEens

Mathematical Principles of Generative Al and Applications

BnsnuedamansdnunsfinUssansnnuesnn
Mathematical Methods for Image Enhancement
TBNINAANMARS LN TIATIENUBLADUNTULIAT
Mathematical Methods in Time Series Data Analysis
WtofiAunaNTIneIN ey

Special Topics in Data Science
amm%amgﬁuﬁ‘mﬁig%’juga

Advanced Ordinary Differential Equations
rnuhazdunazauiunsiugy

Probability and Stochastic Process

3(3-0-6)
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3(2-2-5)
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3(2-2-5)

3(2-2-5)

3(2-2-5)
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252890

252891

252892

252893

252894
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FILUULTAFUUTEYNA
Applied Linear Models
AUNITRYNUSUAL TEUULTING IR
Differential Equations and Dynamical Systems
GHOREEA DI ERREMIGN
Advanced Partial Differential Equations
TINFIUVBINTIHUTVBAUATOUALTAN DTN
Foundations of Machine Learning and Algorithms
Ty UseAugulsasIalaguuuingeIgIusIn
Generative Al and Foundation Models

& 1 a 1 U 6
LAFUBUTEANTBNVUIR LR 01U
Infinitely Large Neural Networks

= 1 I
N EHANUILLTY
Theory of Probability
wwltdudagtulunisieuivednsos
Current Trends in Machine Learning
a Y a < 6

NI IBULTANLaZUNUTEYNA

Deep Learning and Applications

WPIINUS 1 W 2.2
Dissertation 1, Type 2.2
WNYNANUS 2 U 2.2
Dissertation 2, Type 2.2
WPIINUS 3 W 2.2
Dissertation 3, Type 2.2
WYIINUS 4 W 2.2
Dissertation 4, Type 2.2
WIINUS 5 W 2.2
Dissertation 5, Type 2.2
WYIINUS 6 W 2.2

Dissertation 6, Type 2.2

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

AU 48 NUINR

6 MUIAR
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9 MUYAR

9 MUYAR

9 UUIYAR
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3) Ay1ueAuNbitunlleia AU 6 WUINR
252580 syidguisivulundineans 3(2-2-5)

Research Methodology in Mathematics

252681 @uuun 1 1(0-2-1)
Seminar 1

252682 duuun 2 1(0-2-1)
Seminar 2

252683 duuun 3 1(0-2-1)
Seminar 3

wurewe Gdneraldsunisiansaniiamzidewinfuaniuauiuyeurese1ansdy
AuANINeinus wielasuauiiureuIInAnenIIuNIsUsEIMangnsvetUs v e Undin

ANVALAAANS
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3.1.4 WAUNISANYI

3.1.4.1 WNUNISANYIFIMSUBNY 1.1

i1
AMANSANYIAU
SHEIY A1
252690  ANYITRNWUS 1 whu 1.1
Dissertation 1, Type 1.1
593
AAn1sAnwIUane
SHEIY A1
252682  dunun 2 (ludumiiein)
Seminar 2 (Non — credit)
252691  ANYIRWUS 2 Wiy 1.1
Dissertation 2, Type 1.1
593
JuVT 2
AANISANEIAU
SHEIY A1

252683  dunun 3 (Widunuaein)
Seminar 3 (Non - credit)

252692  ANYITUNUS 3 W 1.1
Dissertation 3, Type 1.1

EILY

u28nn

6  uehn

6  HUIWNA

NU28nH

1(0-2-1)

6  uuehn

6  HUIWNA
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9  UIYAA

9  %UIWAA
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MANsAnyIUang

WTNUS 4 i 1.1
Dissertation 4, Type 1.1
ERE]

FUUN 3

= 1%
AIANTIANYINU

TNUS 5 i 1.1
Dissertation 5, Type 1.1

EREl

=
AAn1sAnwIvane

ETNUS 6 i 1.1
Dissertation 6, Type 1.1

ERE

u28nn
9  uuIehn
9  wuUWAR

NU28nH
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9  wuUlwWAR
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3.1.4.2 BWNUNISANYIFIMSUBNY 2.1

i1

= 1%
A1ANTIANWYIAU

shdendinaansdugs
Advanced Mathematics Topics
¥ den

Elective Course

Aa9N

Elective Course

34

=
n1ANIsANEIUanY

A deN

Elective Course

duuun 2 (aitdunihein)
Seminar 2 (Non - credit)
YTNUS 1w 2.1
Dissertation 1, Type 2.1

EILEY

FUUN 2

= 1%
AIANTIANYINU

dunun 3 (lidumiiein)
Seminar 3 (Non - credit)
WeTINUS 2w 2.1
Dissertation 2, Type 2.1

EILEY

u28nn

3(2-2-5)

3(x-X-x)

3(x-X-x)

9  wuUlwWAR

u28nn
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1(0-2-1)

3 e

6  HUIWNA

NU28nn
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6 i
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MANsAnyIUang

WTNUS 3 i 2.1
Dissertation 3, Type 2.1
ERE]

FUUN 3

= 1%
AIANTIANYINU

WTNUS 4 i 2.1
Dissertation 4, Type 2.1

EREl

=
n1ANIsANEIUanY

INeTNUS 5 iy 2.1

Dissertation 5, Type 2.1

EILEY

u28nn
9  uuIehn
9  wuUWAR
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3.1.4.3 WNUNISANYIFINSUBNY 2.2

U 1
ANANITANEIAY
A wuqeAn
ANTIATIZATINIATU 3(2-2-5)
Functional Analysis
NYANATREULAENO B UNIND 3(2-2-5)
Linear Algebra and Matrix Theory
seifeuiidelundinmans (llifuniiein) 3(2-2-5)
Research Methodology in Mathematics (Non-Credit)
Aa0N 3(x-X-x)
Elective Course
594 9  wUlwAn
aan1sAnwIUane
Ao wienn
¥ den 3(x-X-x)
Elective Course
a0N 3(X-X-x)
Elective Course
a0N 3(X-X-x)

Elective Course
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PUUN 2

= 1%
AMANTIANTYINU

shdndinmanitugs
Advanced Mathematics Topics
I deNn

Elective Course

dunun 1 (bidunmhein)
Seminar 1 (Non - credit)
WNPIUNUS 1 UN 2.2
Dissertation 1, Type 2.2

EIEEY

=
n1ANIsANEIUanY

dunun 2 (aiduniheiin)
Seminar 2 (Non - credit)
WNUEANUS 2 W 2.2
Dissertation 2, Type 2.2
37U
U7 3

= 1%
AMANTIANYINU

dunun 3 (lidumiiein)
Seminar 3 (Non - credit)
NGTNUS 3 W 2.2
Dissertation 3, Type 2.2

ERE

BnA

3(2-2-5)

3(x-x-x)
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6  uehn
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NU28nH
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MANsAnyIUang

WGTNUS & U 2.2
Dissertation 4, Type 2.2
ERE]

FUUN 4

AANISANYIAY

INGTNUS 5 iy 2.2
Dissertation 5, Type 2.2

EIEEY

=
AAn1sAnwIvane

AINGIRNUS 6 iU 2.2

Dissertation 6, Type 2.2
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3.1.5 AN95UYS1829

252511 U3 3(3-0-6)
Measure Theory
fugnun1slieseiidenss wivesnsuaniaeiun wananeedld uazwiesiaeiun
Hendunesla Stutduaziaeiunduiinda nismeyiusveaiandurasnskusHuLuuTvoUws

a a

Uigiwes msguiluives anudeldesduysal Uigiivea—it mifiafevesmnuiesiduiuy
wiluladanmiudiendiin nsudduvesriiuiazdy wweinaga n15ginlunIswantadwas
nouunvadlalisen UNUsEynAUINeE LU INATYTAIARS ALY NIATYEANERNS
Foundations of real analysis, the Lebesgue outer measure, measurable sets and
lebesgue measure, measurable functions; Riemann and Lebesgue integrals; differentiation
of functions of bounded variation; measure spaces, convergence in measure, absolute
continuity, Lp spaces; the existence of nonatomic countably additive probabilities, transition

probabilities; product measures, convergence in distribution and Skorohod’s theorem; some

applications in econometrics and in economic theory

252512 NI9IATIZRALA 3(2-2-5)

Set-Valued Analysis

afinvoaan mudelilesvesilaidudnian msdidunaidineunndla aunauazngud
unganis nquiuniladdunnduitiduieuly faidumafeuasilsifunafolnggn eusiug
Yosilenduagn n1sinwaznsmusiusvasilanduage

Limit of sets, continuity of set-valued functions;, closed convex processes,
equilibrium and fixed point theorems; constrained inverse function theorem, monotone and
maximal monotone functions; derivatives of set-valued functions; measurability and

integration of set-valued functions

252513 Suneuismamanmngdian 3(2-2-5)
Optimization Algorithms
LU IMSIAINE TR TunewIsvindnanuariEnIsUsrana S5TunaReus 33013
UszanauAuuunatent suneudsnislndides maiaunaaeluiuneuismandumngiige
Optimization models; iterative descent algorithms and approximation methods;
subgradient methods, polyhedral approximation methods; proximal algorithms; recent

development on optimization algorithms
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v v

252514 mimmmmsﬁqm’imua 3(2-2-5)
Fuzzy Optimization

e AydeuaznssnAansinvly nisdnaulavatenaeiinydy waraddvdy nsmen

a

WieNgaifvle wenaisvledmsunismanvagnanisyty Mussenald lunsusmsdnnms

Fuzzy set and fuzzy logic; fuzzy multicriteria decision making; fuzzy optimization;

fuzzy reasoning for fuzzy optimization; applications in management

252519 WhdefivAyn1aNTIaTIzY 3(2-2-5)
Special Topics in Analysis
deidenassaniinisiiasgimhauladufivryduasinlugnsiide

Special selected topics in Analysis leading to interested research topics

252521 nanalad 3(2-2-5)
Topology

a

U3nii@anenelaguiusssy U3oiiwnsn grunasgiuges Usginann UsQiinams e

<3

L L3

ANTBIAENITEYT Aesalladazan udygIL danaUnIsuen N1sweu NMInsedy
Abstract topological spaces; metric spaces, bases and subbases; product spaces,
quotient spaces; nets, filters, convergence, continuity and homeomorphisms; separation

axiom, connectedness; compactness

252522 ANTIASIEITIHINTU 3(2-2-5)
Functional Analysis

a s

U3nilwnin YsgiuesuuazU3giviuna ddndunsdadu naaunigluwazyingisa
\U3a nquunanviuuiunm ngeunveanisiveuvawuuieniy nquunnisdada nguiunngv
Un

Metric space; normed spaces and Banach spaces; linear operators, inner product
and Hilbert spaces, Hahn-Banach theorem, uniform boundedness theorem; open mapping

theorem, closed graph theorem
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252523 MU InnsIkaznITUTEENd 3(2-2-5)

Fixed Point Theory and Applications

noufInn3dulsgdiunsn nquunyansedmsunisdwuulivensluligiidauuse
isvAdnvesUigiiuiune nqufunganssmsdwioideaarnmsduuulivensluligiunne neud
unyansiludigiinnmesidmenslad wasnsUszanueuuurheuesaras

Fixed point theory in metric spaces; fixed point theorems for nonexpansive
mappings in Hilbert spaces; geometry of Banach spaces, fixed point theorems for continuous
mappings and nonexpansive mappings in Banach spaces; fixed point theorems in topological

vector spaces; iterative approximation of fixed points

252530 HYANATLEULATTIOU VSN 3(2-2-5)

Linear Algebra and Matrix Theory

mMsulandaduuaziuving Usgldestiues fledduliadadu msuvassmindilulmidy
wnindieaazgluuulydivesansuau Usginanmuniely qﬁm‘it,amu‘%m?l,%q&?mm Funeuds
N3 10-YAR JURUULTAEUE

Linear transformations and their matrices; invariant subspaces; linear functional,
diagonalization, Jordan canonical form; inner product spaces; unitary and orthogonal

matrices; Gram-Schmidt algorithm; bilinear forms

252531 fivAdinunusTsutugs 3(2-2-5)
Advanced Abstract Algebra
n3U Nuunandugiu nMswertuvaingy nqudunalad 39 leda Tanmuny lawunis
wuNagRed Nan n1sveneilan ngufunniaid
Groups, isomorphism theorems, group actions, Sylow theorems; rings, ideals,

polynomial rings, unique factorization domains; fields and field extensions; Galois Theory

252532 Handnin 3(2-2-5)
Finite Fields
lassashavasilandnin wuumileandnin uazn1suendiusEnouvaImyUY
Structure of finite fields; polynomials over finite fields and factorization of

polynomials
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252533 Nuf3uaziena 3(3-0-6)

Ring and Module Theory

UDAALAYNDAALBY HUFIUVBINDANA HIUVBINAUINATI NAUINATILALHAAUATIVEY
uaga N15UNYesTs MmInedudauaznisnediiadiuier vegauuuieidula veniAauas
ishnea Reoulugnly wegaiidunalszneuveteynsy Juvuiddula Juuulaneauasiuuues
i

Modules and submodules, homomorphism of modules; direct summands, direct
sums and products of modules; decomposition of rings; generating and cogenerating;

semisimple modules; socle and radical; chain conditions; modules with composition series;

semisimple rings; local rings and Artinian rings

252534 MTIATIBIUNING 3(2-2-5)
Matrix Analysis
N1INUNIUANINT NUFIUNIRYAA LT LAY NI nduUdIn USed Aan1g nuiy

v a

AULTIANAT VUINVBIUNI NG LUNI N VRANLAY LUNSNFUINR AL

=)

wnInduazgunuudyai
PNATIVINVOUNVENG Laleslsiotulas oaunSIBaunsng

Elementary linear algebra review; partitioned matrix, rank, eigenvalues; matrix
polynomials and canonical forms; numerical ranges; matrix norm, special types of matrices,

normal matrix, positive semidefinite matrices; majorization and matrix inequalities

252535 NuAmaLTanaeLdu 3(2-2-5)

Multilinear Algebra

nunuRgadadudu Augiunguidunuvesnsudde deddudmaeidunas
Usnfimulwes amamueesidaauanns Hadtuamindnaienaly unuszgnduaznisidely
UJaqUu

Review of linear algebra; basics of representation theory of finite groups; multilinear
maps and tensor spaces, symmetry classes of tensors; generalized matrix functions;

applications and current research
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252536 niquiinguiug 3(2-2-5)
Advanced Group Theory
lgaailaniy naufundesiau-gawns njuias n1sdndnuunvesiladniavey nguiun
nadkagNIsUsEENA
Solvable groups, Jondan-Holder theorem; free groups; classification of extension

fields; Galois theory and applications

252537 MU MILNUYeINTUINie 3(2-2-5)
Representation Theory of Finite Groups

a s

nyUkaznisueatuuulen n1skeatuveinIluudigidinmes ddunu Weadangy

Y

1
§ A (4

nsanveuldog1sanysal noufunvesunard undaveayd Ausneed auduiusideiaann
nsfdanagnsmilenth fuuvesnsUanimns msUszgndvemguifuuveinguiida
Groups and their actions on sets, actions of groups on vector spaces;
representations; group algebras; complete reducibility; Maschke’s theorem, Shure’s lemma;
characters; orthogonality relations, restriction and induction; representations of the

symmetric groups; applications of representation theory of finite group

252538 nauffenguidsiivad 3(2-2-5)
Algebraic Semigroup Theory
LLuaﬁm%agﬂumaﬁmqﬂ ANUFUNUSVRINTY F’NﬂgﬂL%qLﬁmuazﬁmqm%uﬁmqué
ﬁaﬂqﬂwﬂﬁu LLazﬁaﬂqﬂﬂ13LLﬂaa
Elementary concepts of semigroup; Green’s relations; simple and 0- simple

semigroups; inverse semigroups and transformation semigroups

252539 yideiivAynisiivaiin 3(2-2-5)
Special Topics in Algebra
deidenasimivadafuiauladuiryduasiinlugnisinide

Special selected topics in Algebra leading to interested research topics



41

252541 ngunINLazNIsUTEENA 3(2-2-5)
Graph Theory and Applications
gl nsdulsl anudenles msdug nsmessiand nsmusiiafu ns1miaszuty
NsuwenIUsENaUYeInI Il N133eUnednsn nTvseyfian1e U ngufnsviiadn
Graphs; trees, connectivity; matching; Eulerian graphs, Hamiltonian graphs, planar

graphs, factorizations; colorings; digraphs; networks; algebraic graph theory

252542 nguiBenauduImesn 3(2-2-5)

Combinatorial Theory

ﬁagmﬁmﬁ’unwu%ﬂu N13L3844AZNISLE0N UENNITITIUNTTIV NQUHUNUDI bIULEE
wannsifisiiuazdaeen fsiduieduin anuduiusidouda mssenuuuidensda nguiun
Yolnay

Enumeration problems, arrangement and selection; the pigeonhole principle;
Ramsey's theorem; inclusion-exclusion principle; generating functions; recurrence relations;

combinatorial designs; Polya’s theorem

252543 Mo SVALIIvANe 3(2-2-5)
Algebraic Coding Theory
wnAMAIR U W TTa sV uLayIiadiu Samvuw leda s1iaingans AmaTdndny
VBITHAININT
Concepts of coding theory; linear and dual codes; ring polynomials; ideals; cyclic

code; classes of powerful cyclic codes

252544 INYINIIVASU 3(2-2-5)

Cryptography

LUIAMAEITUIMENNNTSHASY STUUTHASULUUANEdN SumaudamsidisiasuLuy
AUUINTUAZLUUDANNAT ’3qmaam§ﬁm,az§‘1/\1ﬁLﬁaﬁLLuu ANYINNTIHATUN YUIATT U
syUUMsSKNSWadUensSieae ataduRIaLasileiduney

Concepts of cryptography; classic cryptosystem symmetric and asymmetric
algorithms; discrete logarithms and Diffie-Hellman; public-key cryptography; the RSA

cryptosystem; digital signatures and hash functions
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252551 wianaunsaseynusandsy 3(2-2-5)
Principles of Ordinary Differential Equations
wANGmguivesaunsiBseyiussusuiiniuarsuiuas szuvaunmsdudusudiu

fintls audRafosnmuasliiafiosnmvesszuvanmadseyiusidadunas iidadususuini
Theoretical concepts of first and higher order differential equations, systems of first

order linear equations; stability and instability properties of first order linear and nonlinear

systems of equations

252552 wianaunsiieyiustay 3(2-2-5)
Principles of Partial Differential Equations
nuiunvesaumsidseywusdossuduiindadaduuazliifady nsdnunauniads

sutuddesdufuanduassiuls dymildmualiegrstaaudvivaunisndulagaunisa

Youlunlaid aunsaangluszuiu
The theory of linear and nonlinear first-order partial differential equations;

classification of second order partial differential equations in two variables; well-posed

problem for the one dimensional wave and heat equation, the Laplace equations on the

plane

252553 N19IATIZATLATY 3(2-2-5)

Numerical Analysis

HARAEYDIANNTTIITNEY N15UsTINUATUTIMAZNITUTELIUNUIYN NITIBYNUSIT
ALY MIUTNUSIBIFNAY N1THATEUVANNTIAEY NaLRaeLTailavuataunIslsoyiusansay
HARAULTIRILAVTDIENNIT T YR US oY

Solution of nonlinear equations; interpolation and polynomial approximation;
numerical differentiation, numerical integration; solving system of linear equations;
numerical solution of ordinary differential equation; numerical solution of partial differential

equation



43

252554 N13A5NAILUULTALAAIEAT 3(2-2-5)
Mathematical Modeling
WINAARILUULTIAMNAIENT NIZUIUNITATNAIMUVUITIAUAAIEAT ALUUITIALAAIEAT
fugeilldaunindeoyitus manneiduuudndamaniidamnin msdszgndldmuuuids
ALIAATENTLUAERNSAS )
Concepts of mathematical modeling, process of mathematical model formulation;
advanced mathematical model with differential equations; qualitative analysis of

mathematical model; applications of mathematical model in other fields

252559 hteiiAynalamansussend 3(2-2-5)
Special Topics in Applied Mathematics
deidenassaniadinaaniuszgnaniauladufimeduaziilugnisinide

Special selected topics in Applied Mathematics leading to interested research topics

252561 nsmAmEeRgalunisiseuivesasaar Uy 1Useaivg 3(2-2-5)
Optimization in Machine Learning and Al

a

mi‘vnﬂ'wmmsﬁqms{?uﬁugmuawfuga MsiFeuivedaies MImALINEAaaLUY
Sunaifeud mMaedeuamuanuty MaadouamunNTULLUEL FUFulssLuUeRy e
Avnsigaideayy mamamsnsfigauuuiideuls msthluldaudelnseu msuszgndldlulan
93¢

Foundational optimization; advanced optimization; machine learning; gradient
based optimization, gradient descent, stochastic gradient descent (SGD), Adam optimizer;

convex optimization, constrained optimization; python implementations, real-world

applications

252562 anesniuwarANAAIENTUNSISEUIVDLATO 3(2-2-5)

Algorithms and Mathematics in Machine Learning

1%
I~ a

flugrumsadnenansvosnisisoudvennies maisouduuviidasu nsinszsinig
annosldadu mylnnevinisanaseidaeiafn wissnmesatuayu msiseuduuuliiifaou
N53nNEN N1sandiaveya wwietneUszamiiied mallan155ulung

Mathematical foundations of machine learning, supervised learning, linear
regression, logistic regression, support vector machines; unsupervised learning, clustering,

dimensionality reduction; neural networks; ensemble techniques



44

252563 wiannInedaansvesdyussivitieaiawasn1sussynd 3(2-2-5)

Mathematical Principles of Generative Al and Applications

ngufrnuinandu dudnsiadaludfuuunlsiu wseviegreduieasn wuuiainis
wns eulnsy laesauddawin-laviaes Wedduaugaids druusidues n1sas1ateya
dunmen nsiluteya Jrygsevgdivasne dmsvaswassanudaly auns Jeanu wazns
2ONUUY

Probability theory, entropy, Kullback-Leibler divergence; variational autoencoders
(VAEs), generative adversarial networks (GANs), diffusion models; loss functions, latent
variables; synthetic data generation, data augmentation; generative Al such as art, music,

text, and design

252564 F3nsnadinanidviunsiinyseansnmuesnin 3(2-2-5)

Mathematical Methods for Image Enhancement

MMIESULUUTIaRIMNANaAERS N1sUTEIaNanIn Wwallan1snses (Nddeu 551
NINTA) NMsuUasliFesuasandn aunsileyiusges nsilinmSeuidou nsandeyyio
JUNIY maﬂ‘%’u&ma%ﬁimmim MafinAuALdaveIn I NMsIRszRedUsznaundnnIsanis
foya mIaraaudnvaz Msuasmwmeadamans msdieszilulamuaud wasndnnisms
ALIAATENTLUATNVIINITUNNE

Mathematical modeling, image processing; filtering techniques (Gaussian, median,
bilateral); Fourier and Wavelet transforms; Partial Differential Equations (PDEs); image
smoothing, denoising, histogram equalization, contrast enhancement; Principal Component

Analysis  (PCA), dimensionality reduction, feature extraction; mathematical image

transformation, frequency domain analysis, and mathematical principles in medical imaging
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252565 Fsmsnadinenanslun1sinsizvideyasunsum 3(2-2-5)

Mathematical Methods in Time Series Data Analysis

BUNTUIAT NIININTE wuudaeIn1sanneeuuusaluTRnfinsIuAadsnsndeud
wuudraesnsanaosnuusmlusiAnfinissuAladonisiedeuiiifaggnia uuudiasanninedlds
annesuUUSITR wuuTaewnmesidsnnesuuusaluiaifnissuAedensindoud msiy
wuuda aanuzda mnuduggnia HleiduandniudidssnluiAuisdiunusiansaumaveioznsd
Ny MIdATiaude Msfeudidein deddessnemhauderezenszerdu lassde
Usramiileuuuudeimuinis Tasstneussamionuuunitennusissezenissesduianis
DANYERLUNA LagluudIaemsudnesuues lnsou Insiwa nsneinsalonlud® senwy
WANU N1TRY N1TRTITUANIURAUNR

Time series, forecasting; autoregressive integrated moving average (ARIMA),
seasonal autoregressive integrated moving average (SARIMA), seasonal autoregressive
integrated moving average with exogenous variables (SARIMAX), vector autoregression (VAR),
vector autoregressive moving average (VARMA), random walk; stationarity, seasonality, partial
autocorrelation function (PACF), akaike information criterion (AIC), residual analysis; deep
learning techniques, including long short-term memory (LSTM), convolutional neural
networks (CNN), autoregressive long short-term memory (ARLSTM), and transformer models;

python, prophet, automated forecasting; sales, energy, finance, anomaly detection

252569 MidefiAynNTIngIn1steya 3(2-2-5)
Special Topics in Data Science
deidenassanisinginstoyaiiauladuievduazinlugnisviiidy

Special selected topics in Data Science leading to interested research topics

252580 seilpuinivulundnaians 3(2-2-5)
Research Methodology in Mathematics
AUNNNY dnuwale wazlUInuIguINITINe NTEUIUNITYNIRE N1snInuatgyurin1sidy
N1SVUNIUITIUNTIU NFA5NTBAINNITAUNIDAULRFIUNITITENWANNAIENT N15T8U 1AT9519
HAZIIBIIUNITINY NT91BINaNU M auenasuIdelulduselestiuazassonussu vestinide

& o LY

wallAIsnTelamznadinaans lsknsunndinmansiaslgyausedvg dmsunside
Research definition, characteristic and research goal, research procress, research

problem determination; literature review, conjecture or assumption construction; proposal

and research report writing, reference writing; research applications, eithics of researchers;

research techniques in mathematics, mathematical program and Al for research
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252611 nuuiniiviuia 3(3-0-6)
Banach Space Theory
ANAZTIOU MeaNaladuuugau Lazvonaladanisuuueau N1IZABULING Layn1e
USUiSeu wensarasnizAsunndkaznvdsuteu nsdinizaiu alauiuna Mnaelaunsn
NsUsEENAveINIsAfl fdunisuudiniivesy nquunnisiaswenaniduuigiviun
Reflexivity; weak and weak* topologies, convexity and smoothness,
modulus of convexity and smoothness; duality mappings, Banach limit, metric projection;
application of contractions, operator on normed spaces, existence theorems of fixed points

in Banach spaces

252612 sedlguismMImAvsEign 3(2-2-5)
Optimization Methods
Tymnismamunsiian Seulumuneiign Tansimeus 35veslianu TaAanansiaeud
dega nMsmAnmInziganuuiouladesfudamnaly wwavnanisiaunuidesudyminismen
Qq'
Wz iEn
Optimization problems, optimality conditions; gradient methods, Newton's method,

conjugate gradient direction method; constrained optimization in general form; approaches

for advancing research in optimization problems

252613 WeulvAlmagNgnlun1smALENgalnaunIng 3(2-2-5)
Optimality Conditions in Convex Optimization
a i A a ¢ ¢ A i A vay o o
WeulvAnmunignveansadaeviu Weoulvannusngalagusaainauauditednin
Reulvanuvunziigadaiu dunuvesenidululd Reulvanwninzigalaguszaia n1smean
winenaadansetudneuIng anreunngdlunismenvaneigadslinouind
Fritz John optimality conditions, optimality without constraint qualification,

sequential optimality conditions; representation of the feasible set; approximate optimality

conditions, convex semi-infinite optimization, convexity in nonconvex optimization
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252614 \5UARIRYRIUTYIUD TG 3(2-2-5)

Geometry of Normed Linear Spaces

AMEABUNTLATNITUTULTIY ﬁaﬁalﬂmmmamaunﬂ%LLUUL@ﬂgULLazm’JW%’UL%'EJ‘U
WUULENIU NOARAYDINITABULINTUAZN1ITUTUIS U N1Tden1IzA Y n1zauusYaIueTy
nsUszyndvesandilsvndinuuyUsgivesudaduy

Convexity and smoothness, generalizations of uniform convexity and uniform
smoothness, modulus of convexity and smoothness; duality mappings, differentiability of

norms; applications of geometric properties on a normed linear spaces

252615 mi‘mmmmzﬁqmmwmammsﬁ 3(2-2-5)

Multicriteria Optimization

L%ulsummzauﬁqm ‘UszLﬂmaqﬂﬁgmmsmﬂ'wmmzﬁqmwuwmammsﬁ AR
Uszansamuazdneuldlnmsiu 3n1suuudrnimdn weladeanarduazdsnisuuslianans
JayvnismAvsnsfigauuumaneinaeiadu mamamnsfigauu uiasmdiivansinmst a3
Uszgndldauasaeslaymnismanmingausuunaeine

Optimality conditions, classification of multicriteria optimization problems;
efficiency and nondominance solutions, weighted sum method, scalarization and
nonscalarizing method; multicriteria linear programming, multicriteria combinatorial

optimization, practical applications of multicriteria optimization problems

252621 NowalagiganyAn 3(2-2-5)
Algebraic Topology
U3gilaqu naufunsenslnl njUseuslnl seueladuarlngeuslad

Covering spaces; homotopy theory, homotopy groups; homology and cohomology

252622 \SUIAALTIRURUG 3(2-2-5)
Differential Geometry
wuiililadiBeeyius Iruestuiia 1svadavesIiug nadenloswvunonld ns
Suiinsavuundlviad Viglnnes nyduasfivadndidesiu
Differentiable manifolds; fibre bundles, Riemannian geometry, affine connections,

integration on manifolds; vector fields, introductory Lie groups and Lie algebras
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252631 nquisliadui 3(3-0-6)
Noncommutative Ring Theory
Jewvuiewes afudeulvgnlsuuuanas nguiunlassaiananefidfudmiuuiis
\wilgsla %waamamiLLaz‘%ﬁia‘ﬁmaé’ﬂwmzLawwé’awaaauu’%aﬁ?u
Noetherion rings, rings with descending chain condition; Wedderburn structure

theory for semisimple rings, rings of quotients and rings charaterized by their modules

252632 WyAdinLegalag 3(2-2-5)

Homological Algebra

UBNAUUTI NagUWILLYES wazngUvedaiadugiu wAniinesuasilsines adimes
gouslad wegalusiaarinuazduaniin Hsdimasounms lauslad drdudsanasunaznis
Uszgnel

Modules over a ring, tensor products and groups of homomorphisms; categories
and functors, homology functors, projective and injective modules; derived functors,

homology, spectral sequences and applications

252633 aumslalowrulnmiavtings 3(2-2-5)

Exponential Diophantine Equations

asUil ugrumengud Suiudafivade isUssanavessduvudaduluasniii
aunislalownulniiaed Mdsuvuud ddudsuianiniadudu 2, 3 war 4 aunisveare
aun1syUesdaduiin aunsyie-uiaes Mmasauysalluddudeuinninia

Reviews of algebraic number theory; estimates of linear forms in logarithms, purely
exponential equations; binary recurrence sequences of orders 2, 3 and 4, Thue equation,
superelliptic equation, Thue-Mahler equation; perfect powers in binary recurrence

seqguences

252634 NUYIUINTIRYANN 3(3-0-6)

Algebraic Number Theory

a

FIUIULTINFAMABAL I UNTAL A AIUFURUSTEMI9Tl9ATUnT Sne e FuUseans

Y

vosilsifulinszivesiliiduiuuadou uazaruduiusFouia Suullswazaudiiugu
POITIWIUAINGT NITUATIZAN-LOAN

Algebraic numbers and algebraic integers, relations among rational functions;
coefficients of analytic functions of one complex variable and recurrence relations; Pisot

numbers and their basic properties, p-adic analysis
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252635 n1sUszenAveIlandnin 3(2-2-5)
Applications of Finite Fields
n1suenaavsEnavrasnuInileladdiin nyunaaveulilawiefaddningiu
nsuszyndvailaninia
Factoring polynomials over finite fields; irreducible polynomials over finite fields;

bases, and applications of finite fields

(%
1Y

252636 Mo uIVELdeivANnTugs 3(3-0-6)
Advanced Algebraic Coding Theory

[

wluiAlvessialiduy siainins sainginslsavuassiaininsidearnsdamiloan
Ffinuarsesiinadud saRfiuwaz iz iulum svezaid iy sELaznIsenuasiin

Concept of linear codes, cyclic codes; negacyclic codes and constacyclic codes
over finite fields and finite commutative rings; dual and self-dual codes, importance distance

of codes and weight distributions

252637 ANYINSIRASUTAIRANENS 3(2-2-5)
Mathematical Cryptography

v v

LUIAMLTINVAMAF NS UINGINTTVEAU TUABUITNSUITN AR UUUANLIN AL LUU

[y

PANNINT LAULANTIIG INLINTIRATUNHIANS 1T IAZADNITTIN LN SPUUNISITHATUNS
LaELeLaYNTLENAIUTENDUT LAY

Algebraic concept for cryptography, symmetric and asymmetric algorithms; elliptic
curves, public-key cryptography and discrete logarithms; the RSA cryptosystem and factoring

integers

252650 amm%qagﬂ’uﬁ‘mﬂﬁyéﬁy’uqa 3(2-2-5)
Advanced Ordinary Differential Equations
nguiunnisiiasuasinnuduldegiuien aunsdeyiusifeduseslidadu ssuy

AuUNITIRYNUST AU NuduniadusnimuwarliiadusnInuessuuaunI STy USITLA UL

Laligavdu
Existence and uniqueness theorems; linear and nonlinear differential equations,

linear systems; stability and instability theory of linear and nonlinear systems
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252651 Anudnazilusazauiunsilugy 3(2-2-5)

Probability and Stochastic Process

anuautfilowuvessuuuamuandy aududase fulsduuasnisuaniasesi
Wy muthasdunuuideuly ngavvnediwiuann ngufundadidanans wundudegy
anlduvuindaeviuazmsedeulmuuusafsunasundssenddaassunades

Basic properties of probability models; independence, random variables and their
distributions, conditional probability; law of large number, central limit theorem, random

walk, Markov chains and Brownian motion, and selected applications

252652 fwuuLTRduUsEgNg 3(2-2-5)

Applied Linear Models

N13AARRELILAUNY N1TIATIERAUWUTUTIN MsuUastoya wazmseaimdnlusa
wuuldadu mInanesasiandmiudeyanevaussuuuni fuvuiladuinily msussanauas
nseyuufi3E MU TuRdsininuuuhdaesiosiian nmsnanssuuuties duvuidadu
LUUADNAIMTUAI519N1595 Fauuudmiuteyanisegsen wasmadanisanoasliidudu n1s
Uszgnel

Multiple linear regression, analysis of variance; transformations and weighting in
linear models, logistic regression for binary response data; generalized linear models,
estimation and inference using iterative reweighted least square (IRLS), Poisson regression,
loglinear models for contingency tables; models for survival data and nonlinear regression

techniques, applications

252653 @UNSARUNUSLALTEUUTINA N 3(2-2-5)

Differential Equations and Dynamical Systems

nuivlvressruudadu noufaneivesssuuliiady wilwadiadosuaznguiun
YBIFITNRUU-NTOULNY NuY NIz uuliiidady nsdauulnunns nqudunwuilnan
Lt saIMIUAIULADIHAT VO B UNNUS-LUURANGE

General theory of linear systems; local theory of nonlinear systems, stable manifold
and Hartman-Grobman theorems, global theory of nonlinear systems; Poincare maps, the

stable manifold theorem for periodic orbits, Poincare-Bendixson theory
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252650 annaiveyiusdendugs 3(2-2-5)
Advanced Partial Differential Equations
ndnn1stugeuesaunmsdseyiusdesduduiiviaduduuarliiadu nanavedsdeu

N13TMUNAUNITTIPYRUSERETUAUARY AaNTRvewARagd M UANNITTNNS WBannsluan

wazidslameslualufifvhly
Advanced concepts of linear and nonlinear first-order partial differential equations;

weak solutions, classification of second order partial differential equations; properties of

solutions for elliptic, parabolic and hyperbolic equations in general dimension

252660 smgmsuaﬂmﬁL'%EJuifﬂJaaLﬂ'%'aaLLazéJaﬂaﬁﬁu 3(2-2-5)
Foundations of Machine Learning and Algorithms
nsanA1ANIABudsssdndlvangn nsseuigndedlasuszananinuitazdy

ANUAINIaluNITSUsenyU NsananueuldgsiuANTUY Y ALARIALAG BUNTST

UszanauuazalndlAes 718 msanrianuidadslassaiisliman svhuneidady n1syan N3

ARLERNLAZNITAOUMULUUTIADY N558USITIRauing miaﬂmmﬁmﬁamaL%amﬁiylﬁméﬂqﬂ

nMstsardenAdetazialiosnm Anedeuasmninfeud Fiedeuawnannsifeuddes 35

\ndeuaInuNsRsudgesuuLalnuAaRn Funeninmesuuady
Empirical risk minimization, probably approximately correct learning; uniform

learnability, the bias-complexity tradeoff, estimation and approximation errors; the VC-

dimension, structural risk minimization, linear predictors, boosting; model selection and

validation; convex learning, regularized loss minimization, fitting-stability tradeoff; gradient

descent algorithms, stochastic gradient descent algorithms, support vector machine
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252661 Ty UseRvgiieaiauasuudnasdgIusn 3(2-2-5)

Generative Al and Foundation Models

aumsifseyiusaniyuuulssamiiion wwudrasansivaidsdndeidos auniada
puuSHUUdNgRUIAMTaNNTTEUlAA N1TRNLUUTIADIRIENITTIUAALIUY WUUTIADINITUNS
wwunalideidos msaadadeuls wuuhassmsuninszarenuuidoniunivng fugiuns
UTZINaNanI¥IsIINYIR WUUTIADINIITUIALYAGY mima‘lauﬂé’uLLazﬁmmwﬂisﬁwﬁﬁmwﬁﬂﬁa
1523 uuudrasadeUigiianiuy uvudrasadenlenm-n1w

Neural ordinary differential equations (NODEs), continuous-depth flow models,
reverse time stochastic differential equations (RTSDEs) with code implementation; training
models via score matching, discrete-time diffusion models, conditional generation, text-
guided diffusion models; natural language processing (NLP) fundamentals, large language
models (LLMs), backpropagation and hardware-aware Al, state-space models, vision-

language models

252662 1A3ev18UTEaiENvUa R olius 3(2-2-5)

Infinitely Large Neural Networks

N EINTUTTINUARUUEING TEN1TARTIUA MISEUIANANYAEEY NMTIATIENIAT
Aol 04909N158AAIVOINTA U Lﬂ'%'@su'wﬂismwLﬁamﬁ"«j’ﬁaaﬂugﬂmzmumil,mﬁl,%u
AR AR Uszanmifisuvedlasaned faunineetud nsiesgdideaunuaie
Anwuanansolunisiinveslasstngdszaniiioufifianudnedud auniadseyiusaniyuuy
Uszanniiguuasiuudnaniauna

Universal approximation theory, kernel methods; random feature learning,
continuous-time analysis of gradient descent, neural networks modeled as Gaussian
processes, the neural tangent kernel of infinitely wide networks; mean-field analysis,

trainability of infinitely deep networks, Neural ODEs and equilibrium models

252680 WlondinAansTugs 3(2-2-5)
Advanced Mathematics Topics
Widendineanitugilunduliaseyt ivadn wazadinenansussens

Advanced topics in analysis, algebra, and applied mathematics
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252681 &uuun 1 1(0-2-1)
Seminar 1
AMSENAUATY A58 N1TAAILATIZI NITUNEAUBLAZEAUTIINAIIUITEY WIDUNAIILNI
Fmsmendamanifimasegluauauls
Practice researching, reading, critically analyzing; and presenting current

mathematical research or academic articles

252682 #un 2 1(0-2-1)
Seminar 2
msiauelazeAUTenaAfeitaulamndamanfidmguivielasznd
Presentation; and discussion of compelling research in theoretical and applied

Mathematics

252683 &UuUU1 3 1(0-2-1)
Seminar 3
maaqﬂﬂzymLLazmiﬁwLauaLLmLLﬁlﬁUT,améﬂzgmmﬂamuﬂizﬂaums

Summarizing problems and presenting solutions to issues from the workplace

252690 INETNUS 1 e 1.1 6 YUIYAA
Dissertation 1, Type 1.1
AnwosrUsznauinendinus duait numuenaskasudtefiieades fmuaUssiy
Tand/Mvoineinus
Studying the components of a dissertation; reviewing related literature and research

studies; and determining the dissertation topic/title

252691 ANgINuS 2 Uuu 1.1 6 MEnA
Dissertation 2, Type 1.1
WALLONATHARIALARTIVEBAIBR UINETnuS (Concept Paper) wagdavinanis
Fuaswienarswarauitefiiades
Developing a concept paper and preparing a review of related literature and

research studies
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252692 INGUNUS 3 Wi 1.1 9 UULAA
Dissertation 3, Type 1.1
Waunasesdionarisnisise davhlasesidinerinug etiauerenmznssunis
Developing research instruments and research methodology and preparing a

dissertation proposal to be presented to the dissertation committee

252693 Aneiinug 4 uwu 1.1 9 yhein
Dissertation 4, Type 1.1
NUsIUTINdeya S1euAiTIiIeinusiesn1sEiusnw e inug

Collecting data and preparing a progress report to be presented to the dissertation

advisor(s)

252694 INNTNUS 5 Wi 1.1 9 MUYAR
Dissertation 5, Type 1.1

[ [

ALY NN USatUINa

Y

Analyzing data and preparing a draft of the dissertation

252695 ANeINUS 6 Wil 1.1 9 wihenn
Dissertation 6, Type 1.1
iwusineinusuazasuiina Saviinerdnudanysal uazunauITouioffu
LNEJLLW%IG]’]ZLILﬂm%ﬁ’u%‘ﬂﬂ’]iﬁﬂ‘l‘i}’]
Presenting the dissertation work in a dissertation defense; and preparing a complete

dissertation and research articles for publication according to the graduation criteria

252790 NETNUS 1 ey 2.1 3 UUYAA
Dissertation 1, Type 2.1
AnwosrUszneuinendinus dunit numuenaskasuitefiisades funUssiiy
Land/ Mo neiinus
Studying the components of a dissertation; reviewing related literature and research

studies; and determining the dissertation topic/title
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252791 ANeHNUS 2 Wi 2.1 6 NEnn
Dissertation 2, Type 2.1
WALLONANTHARIANARTIVEBABIRUTINETINUS (Concept Paper) wazdavinanis
Fuarvienarswavitefiiades
Developing a concept paper and preparing a review of related literature and

research studies

252792 ANeNus 3 wuu 2.1 9 Wiefn
Dissertation 3, Type 2.1
Wauedeailonazizniside Sailasessinedinus e iausdennznssuns
Developing research instruments and research methodology and preparing a

dissertation proposal to be presented to the dissertation committee

252793 Anelnus 4 uWu 2.1 9 I8nn
Dissertation 4, Type 2.1
Nusauswdeya Jnseideya dnviiveninusatusig

Collecting data; analyzing data; and preparing a draft of the dissertation

252794 ANINUS 5 Wi 2.1 9 Menn
Dissertation 5, Type 2.1
e inednudiazasuuinian davininendnudatuanysal uarunanuAdeiiteffiu
IWELNTAUN T EUTINTTAN SN
Presenting the dissertation work in a dissertation defense; and preparing a complete

dissertation and research articles for publication according to the graduation criteria

252890 NY1TINUS 1 WHY 2.2 6 YUBAR
Dissertation 1, Type 2.2
AnwnosrUszneuiInendinus duait numuenasarudtefiieades fmunUseiy
Tand/Mvoineinus
Studying the components of a dissertation; reviewing related literature and research

studies; and determining the dissertation topic/title
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252891 ANNUNUS 2 WU 2.2 6 MU2E7n
Dissertation 2, Type 2.2
NAUNDNEITLANIAUANTIVEBALNLIAUINEITNUS (Concept Paper) WazdnyiNans

AUATILINDNATHALINUIFLNLNYIVD

Developing a concept paper and preparing a review of related literature and

research studies

252892 ANYIINUS 3 W 2.2 9 wihenin
Dissertation 3, Type 2.2
Waunesoslonazisnisise dnvilassaivednug Wiethauesonuznssunis
Developing research instruments and research methodology and preparing a

dissertation proposal to be presented to the dissertation committee

252893 ANETINUS 4 Uy 2.2 9 I8nn
Dissertation 4, Type 2.2
NusIuTdeya s1eaumuinIvinIveinusiesn1sdiusnw e inug

Collecting data and preparing a progress report to be presented to the dissertation

advisor(s)

252894 FNYTUNUS 5 Wi 2.2 9 NUIYAR
Dissertation 5, Type 2.2

[ [

ALY InYININednusatuIng

Y

Analyzing data and preparing a draft of the dissertation

252895 ANUNUS 6 WU 2.2 9 Mqefin
Dissertation 6, Type 2.2
e inednudiazasuuinian davivinendnudatuanysal uarunanuideiileffiu
IHELNIANLLNENEUTINSANY
Presenting the dissertation work in a dissertation defense; and preparing a complete

dissertation and a research article for publication according to the graduation criteria
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255511 ngefAnuuiazdy 3(2-2-5)
Theory of Probability
Uigfimnuunasdu mnhasduwuuiifeulvwazmnuiidaszidealaunadn fuusdu
HendumunuuuuauungiduLarfl s TunITHANLAY AAIArIIELazANNLUSUTIU Tendu

o a

Aofuiln N1suanuvesilanduvesiulsdy Mrdudnuasianie Usennueansgidn veanys
du nouunindnindiunans wavdatifousy

Probability space; conditional probability and stochastic independence, random
variables; probability density function and distribution functions, expectation and variance;
generating function, distribution of a function of random variables, characteristic function,

types of convergence of random variables, central limit theorem, and order statistics

279535 wualthudagiulumsiFeudveaaies 3(2-2-5)

Current Trends in Machine Learning

AwsImressieuveun’ ssasieluy fegratu Tnsseussamuvunouligdu
AnuLdeveaietieiiedn msdisleanisiFens msiFeusuuusalutd maeuiuuulidlaon
WWedn wAlATSNITITUTITIEN N1TUTEUIANADUNTULIA NTLTEUS HUULATUN ST AN
weundindudmiunisiSouiveaniesalieln Ennmswieueiesilouazlavaniildamiunis
Boufvouniesadvlm) duresmuaiaiedou mudereunieriodein nisauedetneuuy
Tmlla MsUssananadayaileunsy NsRgusasunaugdn weundindudmiunisandndes
wounaAtudmsuszuunsiiauzd nsdesiun1snTaduauRaUng LoUnaTY AoufLADS
FWie

Overview of modern machine learning methods, for examples: convolution neural
networks, deep belief networks, transfer learning, automatic learning, deep unsupervised
learning; practical techniques for deep learning models, time series processing, deep
reinforcement learning, machine learning applications (practice in preparation environment
of recent trends machine learning tools/library), residual layers, deep belief networks,
generative adversarial networks (GANs); time series processing, deep reinforcement learning;

speech recognition application, recommendation systems application, anomaly detection

application, computer vision systems application
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279541 MsiSgusilanuarunUsEYnd 3(2-2-5)

Deep Learning and Applications

TaseneUsvamitendady mesiwunsounatetu nsidenuuusiass MIunsnszane
TUdrmi msunsnsgedoundu n1sAuInMsSeuiin lassiigdseam Weuwuuaeulig
Fu Tasseusvamifisuuuuiugn msussgndldluneuinmesiviad Transaumna fuma A
Uaondunaleiues uagin

Linear neural network; multilayer perceptrons; forward propagation; backward
propagation; model selection; deep learning computation; convolutional neural networks;
recurrent neural networks; application in computer vision, bioinformatics, fintech,
cybersecurity, and games

o
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WY 2 vanegds ngxivmenalad

WY 3 vnehe nguIviYAie

WY 4 wnedia naudnadismansiiuneias gl sia
WY 5 vneds naudvAdaaansUssand

WY 6 g NENIYINeINTsveya

WY 8 ey nauIwsedeuisivy Mdeiay wazduun
WY 9 gD naudyInendnug

2.3 LaYSIARINY (MANYUIL) UARIDY BUNTUYDITNLIN
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a = 4

¥ - UENa ALY LasANAin1sANYIVRI19158

q

a = (54

3.2.1 Y9 - UINANA AUnLe wazAnfAinIAn¥IvatR1sESURnvRUNaNg NS

9 9

A15TNNSEIU
. - Y ade < | (@u2u vu/dUR/
4 4 AU A - d5an15AnEN Undnsa .
7 Yo-wwana - . #1019 . Usend . Ynsfne)
N19IYINS A15AN®EN R GARI] A15AN®EN
. Wala
doqiu | | 4
nangasil
YIYUSUNS w55t ANAN158 M.A. ANFAENS UINeaeT el Ine 2548 6-8 6-8
M. AtAFEAS UINYeTeslvl g 2544
AA.U. AtAFAEAS U INYIRYULTAT g 2541
WAk s0ALNA 509ANANI19159 Ph.D. Mathematics The University of United 2553 6-8 6-8
Sheffield Kingdom
. Utudin 79N158DU UWINYIRLULTFIT Iny 2548
M. ANFAERS LUINYIRBULTAIT Iny 2547
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AN3TNNTHDU
o o'
4 g RIIN AaRA - du5ansAnen Vg | UM w /e
] Fo-uwana R - GRLMEL . Usene - Uns@nw)
N193IYINT N1SANYN NETY N13ANYA
Wain
dagtu | | 4
néangnsil
3 | wedssnd uauna TOIANENTIANTE Ph.D. Computational and Old Dominion University United 2556 6-8 6-8
Applied Mathematics States of
America
M.S. Applied Mathematics Ohio University United 2550
States of
America
Ml ANAAANTUTTENA andumaluladnszaoy e 2545
NERIAUNIMTAINNTET
WU ALAFNANS UMINYIRYULTAT ne 2541
4 | weensy nelde HYemans1aNss | . AlnFAERSUTEENG wnineaemalulad vy 2551 6-8 6-8
q7u13
Ml ANAAANTUTTENA wnedemnalulad e 2546
q7un3
MU Wand NIV ULIADS e 2541
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N138N1369U
s . - . - (v3/dUn )
. . RN AR d1159n15AN®11N L. o I =
ﬁ %9 - YWEHNA - s #1013 . Usene Vg3 watn
N93Y1N15 NSANEN da1Uu s | Uaqid wingas
fudn
1* | weusuns weslsa ANER519158 M. AMAFNERS | UWTINeaeLTeeln g 2548 6-8 | 6-8
WA AMAANERS | ANINedudeslnd g 2544
QAT AMAFNERNS UNINYNRYULIAIT ne 2541
2 | wesyidou J9@3 ANER519158 M. AMIAFERNS UIMINYIUULTAS g 2550 6-8 | 6-8
M. AMAFNERS | UWTIVEReLTesln ne 2545
M. AMIAFERNS UIMINYIUULTAS e 2543
3* | wEAIA TeAmNA FOIANANTIANTY Ph.D. Mathematics The University of United Kingdom 2553 6-8 6-8
Sheffield
U.Utudin NNNITADU UAINYNRYULIAIT ne 2548
M. AMIAFERNS UMINYIUULTAS e 2547
4 | wenuNgy 9RnAnsENa | S09ANARINTY MN.A. ANIAAANT UNINYNTHULTADT e 2551 6-8 | 6-8
U.Utudin NNNITADU UAINYNRYULIAIT ne 2546
.U AMIAFERNS UAINYIRYULTAT g 2545
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NM3TNT6DU
s . - . - (vav/dUandh)
4 y AIWAU AR - d59n135AN¥IRIN e o T
n YD - UIUENA - 1917391 o Ussine Unans sBLUn
N9IYING n1SANEN aadu oo | Uaqid wingas
fuga
5 | wiednsnge ndudey 3O9ANANT19159 .. ANRANERS | unTIneaedesinl ne 2553 6-8 | 6-8
M. paamEns | unIvendeidesing ey 2549
neA.u. ALAFNANS NIV ULIADT e 2547
6* | wiedasni uauna FOIANANTINNTY Ph.D. Computational| ~ Old Dominion United States of 2556 6-8 | 6-8
and Applied University America
Mathematics
M.S. Applied Ohio University United States of 2550
Mathematics America
M. paamans | aodumalulagnee ey 2545
Uszyna FDUNGUINAUNIT
GAGIEEAN
M. ALAFNANS NIV HULIADT ne 2541
7| wede i wuuia JIFNEANTI5E M. ANAANERT | PIBINTAUNMTINEG S e 2545 6-8 | 6-8
ML ANAANENS | PUIBINTNNTINGISY ng 2539
M. ALAFNANS NIV ULIADT ne 2536
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ATNFEDU
s . - . - (va/dUnni)
y y RGN AN - d5an5An®1IN o o o
n YD - UIUENA P P 1917391 - Ussine Unans ) L“ua'» f
msAnen | J930Y wingas
&y
ud
95U Tuznad 39IAIANTIA5E Ph.D. Mathematics | University of Warwick United Kingdom 2552 6-8 | 6-8
Biology and
Biophysical
Chemistry
M.Sc. Mathematics | University of Warwick United Kingdom 2548
Biology and
Biophysical
Chemistry
B.Sc. Mathematics | University of Warwick United Kingdom 2547
UNTAUINT T9AT 509AEN19159 WA ARAAERS UUAINYNABULIAIT ne 2551 6-8 | 6-8
ML AAAEAS UPINYIFYULIAT ey 2548
M.L. ARAAERS URVINGIRYULIAS ne 2543
WNEIFAINT qUiaTey I8IMANTIANTE WA Adlaenans | unninendeinalulad vy 2552 6-8 | 6-8
Uszyna gsuns
ML ARAAEAS | UIne1sulesln ne 2546
Uszyna
M.L. paaAEns | unninenauidesivg ne 2544
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NM3TNT6DU
s . - . - (vav/dUandh)
4 y AIWAU AR - d59n135AN¥IRIN e o T
n YD - UIUENA - 1917391 o Ussine Unans sBLUn
N9IYINS n1sANe GhRINY Ay | D990 wingas
fuga
11| wNaMogvdd uiasey FOIANENTINNTY M.a. paamans | unnivendoidesing Ty 2549 6-8 | 6-8
M. ANAFANENS | unTINERedesinl ne 2542
M.V ALAFNANS NIV ULIADT e 2538
12 | weaigna 9198731 HY8AaNT1975E Us.a. ANAANERT | UVINEIRUULTADS e 2563 6-8 | 6-8
M.V ALAFNANS NIV ULIAD e 2558
13 | weendy wanedsna HYI8AEANT1A75E Us.a. ANAAANT UNINYNTHULTART e 2556 6-8 | 6-8
M.V ALAFNANS NIV NAUULIADT e 2552
14* | wielensy neide HYI8AEaNT1A75E M. ANAAERS | unnIngndewmalulag e 2551 6-8 | 6-8
Uszyna gsuns
WA, AdAFERs | unnaneaemalulad ne 2546
Uszyna g3uns
M. Wand NIV IUULIADT ne 2541
VAR * 11888 819158 URAYOUNENGNT

3.2.3 819159 NLAY - baid
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P~ a v o ¢ ) =
RUON 4 Naﬂ’liLiEJug?Jawaﬂqm ﬂﬂq%ﬁﬂqiﬁ]ﬂﬂqiﬂﬂ‘iﬂq

ad a
LAZATNITUISLUUND

1. WNUNLEAINIINTEANYANUTURAYIUIATTIUNANSISBUTIINUENGATEI183¥7 (Curriculum Mapping)

AU3 Minwe 7YTITU | ANWLUAAR
NaN1SIeu3 (K) (S) (E) (Ch)
PLO1 PLO2 PLO3 | PLO4 | PLOS5 PLO6
NUINIY
252511 NQufYes o ® o
252512 N15ATIZRANYA o o o
252513 JunauismamAsangdiga ® ® ® ®
252514 msvAviangigaisvle o o o o
252519 WadanitAEnN19anI5ATIEN ® ® ® ® ® o
252521 newalad ® ® ®
252522 N13AATIITAINTU o o o
252523 Ngufynnseazn1suszend ® ® ® ®
252530 WyANATuduLAZNgUUNEING o ® o
252531 fiuAdinuINsTINTUgY o o o
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NANISIIEUS

(K)

Y
AINUI
v

YNy

(S)

385554
(E)

ANWULYAAR
(Ch)

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

252532 Wanang

252533 NIQuf3aLaUna

252534 N15WATIZAUNING

252535 NYAMAGINAILEY

252536 Nufingutuge

252537 NOEHANUvaINTUINe

252538 nnuinanguileiadin

252539 0Nt AYNIaNYAMa

s

252541 ngeninuaznisuseend

252542 noufidenandumein

252543 NOusHaLIaNYANN

252544 AINYINSTAGAU

252551 NaNSNNISLTIDYNUSETny

252552 NANENNIITRYHUSEDY

252553 N153LASIZWLTIRAY

252554 A15E519AMUULTIAUAAIENS
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NANISIIEUS

AU3
K

YNy

(S)

385554
(E)

ANWULYAAR
(Ch)

PLO1 PLO2

PLO3

PLO4

PLO5

PLO6

252559 vindeaniAunisaiinfansUszend

252561 MIMIANMNNENFATUNTIREUI VR IATIAS

Uyauuseheg

&«

252562 dana3nnuazatinAEnslun1sieuivaATes

252563 nann1sneaninAansvaslygyiUszhvgisainuaz

n1suszgna

252564 35n15N19ANAAIEASEINSUNISINNUSLANS N INVRINN

252565 Fen1ameasiaAanslun1TInszidayaaynsuIan

252569 vindaniAEn1N1sINgIn1sioya

ada v

252580 seiiaulsivelunnindnans

252611 ngufusiiuug

252612 s2108U3sNIsMANMNNEEn

252613 RaulvAmanggalun1smAnmanzigadenauiindg

252614 1591ANAYRIUT NV ST ALY

252615 NSIANANINFARUUARIELNAIN

252621 nNawalagidanvafin
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NANISIIEUS

Y
AINUI
v

(K)

YNy

(S)

385554
(E)

ANWULYAAR
(Ch)

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

<

252622 \3UIANALTIBYNUS

252631 nnui3slaiadui

252632 WYAMAYIgaNalat

3
[

252633 dun1sbalannulniiiavanias

252634 NHYHINUIUBINYANIA

[

252635 N15Usz8NAYRINanINNA

24
[

252636 NOUYSEINYANATUES

Y

252637 NYINTTNAAULTIANAAERNS

252650 1N BIDYNUTATYUUES

252651 anuinaztiunazyuaunsiiugy

252652 AakuULBIduUsZENd

252653 AUNTYIDYNUSUALITUULTINGTR

252654 81N15LB90YRUSEDETUGY

252660 5INFIUVBINTITIUIVBAATRUATSANDENY

252661 Jayay1UszAugUiea519uazuuudneadgIusn

252662 AsarngUszaLiisuvualigatiug
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NANISIIEUS

Y
AINUI
v

(K)

YNy

385554
(E)

ANWULYAAR
(Ch)

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

252680 vindonfinAENSTUUES

252681 duuu 1

252682 duuu 2

252683 duuun 3

252690 INYIUNUS 1 bWy 1.1

252691 INYIUNUS 2 iy 1.1

252692 INYIUNUS 3 iy 1.1

252693 INYIUNUS 4 wHy 1.1

252694 INYIUNUS 5 Wy 1.1

252695 INYIUNUS 6 iy 1.1

252790 INYITNUS 1 iy 2.1

252791 INYIUNUS 2 UHy 2.1

252792 ANYIUNUS 3 WHy 2.1

252793 INYITNUS 4 iy 2.1

252794 ANYIUNUS 5 Uiy 2.1

252890 INYITWUS 1 iy 2.2
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AU3 Vinwy 7YFITU | AnwaLyAAa

NANISIIEUS (K) (S) (E) (Ch)

PLO1 PLO2 PLO3 | PLO4 PLO5 PLO6
252891 INYIUNUS 2 WY 2.2 [ [ [ o o ®
252892 INYIUNUS 3 Wl 2.2 [ [ [ o o o
252893 INYTUNUS 4 WY 2.2 o o o o ® )
252894 ANYIUNUS 5 WWu 2.2 ® o o () () )
252895 INYIUNUS 6 WAY 2.2 o o o o ® o
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2. nagnsnisiamsanu idulumunasnsmsieuivamangasluusasau

wWuY 1.1

HAAWSNTSISEUS

YaIangns (PLOs)

fanssunsiseunsaau

ad =
29n15UssLUNE

PLO1 dAs1eutliamanse
PANNALAAIEAS LA DEN93]

I
L‘VWJN@LL@BL‘UN?%UU

(1) NMSIANITLSUNITEOULUY
mMsnavenuiiladua ez
nswaFanuLilaLanaoy
ANUAATIUNIUS UL
WAL NG INUS

(2) MIEOUNY TENIN9HEN
Lare1913567Us e Lilein
Vinwen1sUuRase SImhens
IAYTIBULEENITULEUD
NAITUNIUI BB FUL UL

Ingdwus

(1) UseslunHave9InIs
Y AUDNAIIUADDIINTIUT NN

ANYIUNUS

PLO2 @3199AndasIvaing
AWINTAUHFANANUIIEN
Adlneanslaogelinuninly

SLAUUIUITA

(1) NMFIANMTTEUTNIUIIYIN
dunuuazIneinusingldnig
Wendugiu (Research-Based
Leamning) @eieuilunumly
NSUANNAIUSNIUNITA
A0NU NMSANYIAUAT LaL
A aov 1 [

nsasdieideegraduszuu Loy

4 o

a v @ 1 a ¥
Taoulugiuzd daasul
U o AN TR L PITa Y
nsundeym waznsiseus
DYNANT

(2) maFeuduuulasanudy
91U (Project-Based Learning)
= a I A o
Fatunsseuiunsasion
1A59971U939 TABLiiunns
WAty NISVINUTINAU LAz

ANSWAIUIIN LN

(1) Ysgiiuannainy
AUVINAUNAVDINITOBNHUY
IBUALNITANNITAINAANS
Tngo191589US AW INeInNus
(2) UsziliuannAunInyes
naATeTlasunsmewnsly
uwdstoyaihindede lngld
wuuUssiiuifinaeinnsTy

AZLUUANTUIA
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HAAWSNISISEUS

Yaangns (PLOS)

fanssunsTeunsaaU

AnsUsziliung

USTAUNITURNTI LU A15I
wuensuilelamauss
anuUsEnauM STl LEue
NUSI8IVFULULSY
INYITINUG

(3) msaeunulunisin

a wa [y 1

UJURnsYinIdeRIunseu

av o d %

JMUIIYNENYIVBDILAL A TLEUD

o

wwIAaluN1sAsyanUITLING

GNCRRFGRIR

PLO3 femenednndug

AfnAIanS g udusTUUAIE

a v

waluladnIiaaenad

YLaNsnIN

(1) NMSIANTTIUNITAOUNIUY
ST UNUALING1TNUS
HuNSENUGUR nsduwwn
N159AY1151897U agns
Yauenth ey

(2) msaauau (Coaching)
funnsdeansuindudounas
nsuauenanulunsUsEYy

aa o

unsieeldimaluladfiiva

(1) Usgiiiuannnisuiaus
NauATiaER e uNe UMY
Tago191589US AW INeINuS
(2) UsetuannIsSiueus 189y
TA59319 wazidsineninug s
AMelneguazn1woang el
SNYLTNYING Wep1a1se
USnwineniinus

(3) Usgidiuannnisuausly
NS Imee11sdusnm

ANYIANUS

PLO4 Twmalulagansauwmely
nskaaniveRuIAN3ln

Iaag1efiuseansnn

(1) M3IANTTEUSHIUTIEIN
dununazinerinuslagld
NSYUIUNITAULENY (Inquiry-
Based Learning) lazaiusny
uanudsuiFeusifeaiunsld
welulaglunisuaismanug

Tyl

(1) Usziiiuannnisensdaiay
nsUseynaldinalulag
ansauma Jgygusshivg wse
TUsunsusing o leluseg
Wmsnevesudismun Tag
219159US AW N nNus

(2) UsgLiiuannn1seeaumas

AuATTaYaualaarN1T
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HAAWSNISISEUS _ . » -
5 faNIsUNISLIBUNTTADU wMsUszliuNa
Yaeangns (PLOs)
(2) MsaeusU (coaching) Tu | Uiwaluladansauwmea

n1sEnURURNsHUALNLITY
LATNSVINTENS LRI
dleffiuinanuAde

(3) MILBUMINENULile

NNSANYIAUAIINILAULDS

Uszgnaldivauide lag

219158USNEINLTNUS

PLO5 Ui URmumnanAnisssy
38555 WarasIeusIally

AN5IYBYILATIATA

(1) NSADALNINUAZENFIDEN
nsdlnwAetestunmss
wazasusssulusedvndumun
wagINeINUS

(2) nsuEUNINEULe
NSANYIAUAIIAILAULEY LY
NSUNAUDNANUHIUT 18IV
FUNULAYINTNUS

(3) MslAALUEILUY
eyAna TumMuIsTEsIIUNS

LN DLESUAS 19PN

wazmsUsEEnAlingnaas

(1) Usziiuannanugnsadiu
nsoedauvastoya Nl
aamﬁauuwmaﬁm{ﬁu way
nstshnserilausly
Nufiidalssuteunine Tng
219159US AW AN INUS

(2) Usziiiuannnisdang
WoRANTIUVONETEU Ineenanse

USnwInedwus

PLO6 vhauduitusaududau
lapg 19t Usedns naw nny
UNUINHALAUIN 9 b7 SU

UBUKUNY

(1) MTONKUVAINTINATT
ISeusuuuTIile (Co-
operative and Collaborative
Learning) U189 EUNUN
wazdnenfinug Atunns
duasumnusuingoutse
auleavsangulunsaing
OO C P TLRDRE Tk
USNwInenfinus

(2) Mm3damsiseuslagly

a ¥ o [
JULUUNMTSBUFHUUNIIULTY

(1) Uszslluaniinwen15vineau
Wudueunisuszfiulaewiiou
ungulusedvduuumvse
fal ¢ a a ¢
219158NUS NN TNUS
LAZINNAGNEVDIAINTIUNEY
WU NISYINIASIIUY NNSULEUD
NASIU BAEN159AUIIETIUNY
Tungulusedgduun
(2) UsesiiuanyiAauafved
YV £%
seulaglduuuasuniy N3

(% L3

duniwal ¥Ien1TEUAN
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HAAWSNISISEUS

Yaangns (PLOS)

fanssunsTeunsaaU

AnsUsziliung

i (Team-Based Learning)
NUSEITAULUNTB AU
219158NUSNWINGTNUS

(3) 919158 NUS N INe 1 TNUS

a

UDUMNIBIU IANANTIH

a

wanagussusTuRaN TNy

Y

U LNadNANGANTINNIT

MUY

woAnssufLansean 917 N3
WasumnuAaifuvesdu ms
aﬁuauuumﬁmauﬁau
I LATNNT AN
Frewasluanunsaiiin
ANNTALgTlusgIvdUNUN
waglage9158UTnY
INYITNUG

(3) Useliuannnisvingu
fusEMINe191587US W
Iednusuaznuiidn Tng

& =2 a a s
971971958UINYNINYIUNUT
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HAANSNT5ISEUS

YaInangns (PLOs)

fanssunsseunsaau

A5nsUsziliung

PLO1 duAs1zsitilomansy
PANNALAAIEAS LA DEN93]

I
L‘VWJN@LL@BL‘UN?%UU

(1) NMSINNITHTIUNTADULUU
UssEenuNsuduiusiv
ALTEU LU NSAIANLAE
a a & )

wanUaguANuAAALLLTY
Seu

(2) msdamsiseusuuuiindy
(Deductive reasoning) ke
U1y (Inductive reasoning)
Tneadelyniuaznsaidng

< v 5 12

Jugu nieunsldnszuiuns
ﬁmmzmmmﬁﬂuuu’mw
(3) N13aauIU (Coaching) Le
Hnvinwen1suonase sauns
ANSIAVIT I URAENS

YNAUDHNAITUADNUNTUS LU

(1) Usziiliuannnaseningseu
nanena wazUanenia lagly
TNsVedeUTaINNaNgFULUY
laun nsaeutelley N1saeu
UUR msaeunlan way
MstELeHANURBUTIT
Sou Inglduwuuusziiiug
AuaLnaeinsagLuLly
sULUUIUIA

(2) UizLﬁumﬂqmmwmamuﬁ
fJanlasuneunune laglgiuy
UszdiufidmusnasinnsTy

azuunlugUuuuuia

PLO2 @3199AndnasIvaing
AINTAUHFANANUIIEN
Adlneanslaogelinuninly

SLAUUIUITA

(1) msdanisiseuslagldnig
?J”EJLfJugm (Research-Based
Learning) @ugleuilunumniuy
NSWANNAIUINIUNITH
ANDU NSANWIAUAIN LAY

A aov 1 =1
nsasliodduesradussuu Ing

[ o

fifaouduguuzin daadul
\AnN1TARDE1SENA TR
nsundeym waznsiseus
oeaAnis

(2) maGeusuuulassnudy
37U (Project-Based Learning)

FudunsFeudiunisadien

(1) Ysziiiuannainu
AULVRAUHAYDINITOONLUY
IBUALNITAINNITAINAANS
Tnglduuuussdiufidnasnis
IingiuUUgUSA

(2) UsziliuannAunInes
narATeTlaTunsmeunsly
uwdstoyaihindede lngld
wuuUssiiuifinaeinnsTy

AZLUUATLFUIA
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HAAWSNISISEUS

Yaangns (PLOS)

fanssunsTeunsaaU

AnsUsziliung

1AT99U939 LaeLiunis
wAteynn A1TYINUTINAY Ly
NIWAIUYINYZAN
UsEaunNITalng

(3) n15@eus1U (Coaching) Tu
MU iRnsinATeLite

ldnislaundsesaanuiln

PLO3 femenednndnug
AfnAIanS g udusTUUAIE

waluladndIaaenadl

YLaNsnIN

(1) NMIINNTLTUNITAOUNIU
NSHNUHUR n1sdmrinsieanu
Laznstauenth TSy
(2) msaauau (Coaching)
Funnsdeansuindudounas
nsuauenanulunsUsEYy

ABINNT

(1) Usgliiuannnisuiaus
NauATiaER G uLe UMY
Tnglduuuussdiufidnagnig
IAAZLUULUUTUSA

(2) Usetiuannsiegus ey
TA59319 wazidsineninug s
AMelneuazn1wdangulu
SNWULITMYING lge1a1se

PUINE N TNUS

PLO4 Towmalulagasaumely
nskaaniveRuIAN3lnd

2 1 = a a
Iaagnadiusz@nsnn

(1) msdansiseuilagld
NIYUIUNITAULENY (Inquiry-
Based Learning) lazaiusny
uandsuiSeusifeatiunsld
walulaglunisuaiomanug
Tl

(2) n5aouIU (coaching) Tu
n1sUnURURNSHUAUINLITY
LAEMINITANSATANAN
ledfiuinanuAde

(3) MsuBUmNBLLTlE
NSANIAUATINIYAULDY WA

ANSUAUDNANUNTNTULS EU

(1) Usziliuainn1so19dauay
nsuseynaldinalulag
ansauwme Jgyusehivg e
TUsunsusng 4 Lleluseg
Whunevesuiidue Tag
9N AUS IS
(2) Usziliuannnso19dunas
Auphteyaiiindedeuazns
Umaluladansauwme
Uszgnaldiunuide lng

217159 US NN
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HAAWSNISISEUS

Yaangns (PLOS)

fanssunsTeunsaaU

AnsUsziliung

PLO5 Ui URmunanAnsssy
385951 haraTIeUTIaLly

ANSIYDYILATIATA

(1) NFADALUNINUALHNFAIDLT
nsdlAnwAetesuanss
Lazasesssuluomnisiseu
N13ADUVDITIIV

(2) nsueUNINEULiTe
NSANYIAUATIAILAULDY LAY
nMsthiauenasuniduEey
(3) MR g ULUY
s18uAAa (Coaching) lumu
PSusssumIteiiieasuadng
anuitlanagnisUssendlid

LGN
Y

(1) Usziuannaugnsodiu
nsnedaunastoya Nl
AONBIULUUNANUEDY Uaz
nshsinseRilaus Ity
yuidaaldsuneunine lag
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252622 Wyndiniivgauelad 3(2-2-5) | 252632 Wwetndvgavelad 3(2-2-5) | - Wasusanwin
252623 awmslalowiulyiiandings  322-5) | 252633 aunnslalowilndiandngs  3(2-2-5) | - Wibusasein
252624 NQWHTUNLTRVALN 3(2-2-5) | 252634 NQuTmNTHvALN 3(3-06) | - WabusiaTein
252625 msUszendvesitadinge 3(2-2-5) | 252635 msUsvgndvesiladinin 3(2-2-5) | - Wasusanwin
252626 vufisadeivadetiugs 3(2-2-5) | 252636 vaufisiabeivadaiugs 3(3-0-6) | - WasusaseIn
252627 Angnmssiaduideadinmans  3(2-2-5) | 252637 Amennssiadudedinmans  3(2-2-5) | - Wasusiasein
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252661  Uyausehvgaeadng 3(2-2-5) | - Wiusgin
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252792 Ane1dnus 3 wuu 2.1 9 wihefn | 252792 Aneinwus 3 uwu 2.1 9 niwAn | - USuAesuleseiv
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5. swvvsauladuninein - 31wy 3 wdheia | 4. sedvndsauladduridiein | 31uau 4 wdaeia

252682  &unun 2 1(0-2-1) | 252682 &unun 2 1(0-2-1) | - AsAY

252683 Ul 3 1(0-2-1) | 252683 dunun 3 1(0-2-1) | - USuAesunasneivn
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252515  Malasizigeileidu 3(2-2-5) | 252522 msles1zAdeileidu 3(2-2-5) | - WasuswaTin
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3. 3y den laioandn 12 wiaein | 2. 3vuden laifoanda 15 wiaeiin
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252519 %umauiﬁmimmmmzﬁqﬂ 3(2-2-5) | 252513 %umauﬁ%‘msmﬁwmmsﬁqm 3(2-2-5) | - Wasusanuin
252583  ndafiAunNnITIATIen 3(2-2-5) | 252519 vhleiAunen1singiei 3(2-2-5) | - WasusHaTIEin
252611 vgufiuiniiuiua 3(2-2-5) | 252611 wguu3giviuna 3(3-0-6) | - USumheiin
252612 sefeuiBnsmdwmneiian  3(2-2-5) | 252612 suleuBmemamanziign  3(2-2-5) | - audu
252613 ﬁaulmﬁwmmxajm 3(2-2-5) | 252613 ﬁaulmv-ﬁmqum 3(2-2-5) | - Aufiu
TumsmAnmngigadsrounndg Tumsmanmngiiagndineurind
252614 \suadiavesUiiiuesudady  3(2-2-5) | 252614 snedsvenl3giuesulBuduy  3(2-2-5) | - Audu
252615 ﬂﬂimﬂ'ﬁmmxﬁqm 3(2-2-5) | 252615 msmﬂ'ﬁmmxﬁqm 3(2-2-5) | - AgLfi
WUUMABLN AU WUUVIANELAI
252661 ewsladidiiyndln 3(2-2-5) | 252621 vewelagdeiyniin 3(2-2-5) | - Wasusiasein
252662  SUAATOURUS 3(2-2-5) | 252622 suadindeyius 3(2-2-5) | - WasusaTIEIN
252521 viewslad 3(2-2-5) | - dreunanindediu
nguIvHvAdin nguIvIivAdin
252520  NgufAiunuveingudnin 3(2-2-5) | 252537  wgufiiunuveanguinin 3(2-2-5) | - WasusaTIEIN
252521  fipdindaaneidu 3(2-2-5) | 252535 WiwAdindevianadu 3(2-2-5) | - Wabusasein
252522 AangUidde 3(2-2-5) - fiasgdn
252524 ANTRATIRAVIENG 3(2-2-5) | 252534 ATRATIAUVENG 3(2-2-5) | - WasuswaTein
252525 ﬁmﬂfﬁmmuﬁiimﬂguqd 3(2-2-5) | 252531 ﬁﬂjmﬁmmmiiu%uqﬂ 3(2-2-5) | - Wabusiasein
252526 vquifsngudsivadna 3(2-2-5) | 252538 wquifangUisiivadia 3(2-2-5) | - WasusaTIEIN
252527 viguf3naziana 3(2-2-5) | 252533 vufSauazuega 3(3-0-6) | - Wagusaein
252528 Wadd1iin 3(2-2-5) | 252532 Wandiia 3(2-2-5) | - WabusHanein
252529 wiqufingUiugs 3(2-2-5) | 252536 wquiingUiugs 3(2-2-5) | - WasusvaTIEIN
252530  ngufIaLgaivAdn 3(2-2-5) | 252543 nnufjsiadeivadn 3(2-2-5) | - Wabusiasein
252531 Mguidenendumngsn 3(2-2-5) | 252542 wguiareuiumesn 3(2-2-5) | - WasuswaTin
252532 AngnTIiaau 3(2-2-5) | 252544 TneIN1IIVEAU 3(2-2-5) | - WasuswaTin
252534 ngufnsmuaznsUszend 3(2-2-5) | 252541 wnnufnsvuaznisUszend 3(2-2-5) | - Wagusasein
252577  ngufjansauwme 3(2-2-5) - iR
¥AENITBBNUUUTHEA
252582  vhtaiiAuivAdn 3(2-2-5) | 252539  vhteiaunisiivadn 3(2-2-5) | - Ysueesuneseinn
- Wasuswanein
252621 vauiiidlsiadud 3(2-2-5) | 252631 nquij3dlsiaduil 3(3-0-6) | - WabuswaTIwIN
252622  fypdingegeslad 3(2-2-5) | 252632 Wivndinidegonslad 3(2-2-5) | - WasuswaTin
252623 aumslalowiulnliatiinds  3(2-2-5) | 252633 aumslalewriulmliediinds  3(2-2-5) | - Wisuswasein
252624 NQWRIUNLTIRYALN 3(2-2-5) | 252634  guiiunsTnvAdn 3(3-0-6) | - WabuswaTIn
252625 msUszendvesitadinge 3(2-2-5) | 252635 msUszendvesiladinia 3(2-2-5) | - Wasusanwin
252626 viufisadeiivadetugs 3(2-2-5) | 252636 wqufisadeiivadetugs 3(3-06) | - WabusHaTEIn
252627 Anemssiaduidendamans  3(2-2-5) | 252637 Inenswiaduideedamans  3(2-2-5) | - Wasusanein
ngaivadinAansussand nauIvadinAansUssend
252500 sngIuveINEFeuuRNAieY  3(2-2-5) - finsnedn 252540
252541 msiFeuiuelAdes 3(2-2-5) - finsnedan 252541

dwiuinernisdeya
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252502 affdmiunsFouivonnies  3(2-2-5)
252552 AAAEATN1IARIUN 3(2-2-5)
252553 MI0eNLUULAY AT TUNBUAS 3(2-2-5)
2525764 wianaun1siiveyRusasiy 3(2-2-5)
252575 vidnaun1sidveyiustos 3(2-2-5)
252576  MsESIHMUUTRIAdaAERs  3(2-2-5)
252579 mMTieswiidedioey 3(2-2-5)
252586  vhiefimuadinmanissand  3(2-2-5)
252640 FngILvEINIFEUTURAASEY  3(2-2-5)
uazdanadiiu
252641  nsi3eudunaiiesiugs 3(2-2-5)
252670 aunsisoyiiusaniiytugs 3(2-2-5)
252671 avwtazdusazauiunsilugy 3(2-2-5)
252672 msweTziduUsUsseng  3(2-2-5)
252673 fnuududulszgnd 3(2-2-5)
252674 aun1seeuiusEoednsUNITRN3(2-2-5)
252675  nafansaeusTIndinmans  3(2-2-5)
252676 wuudasuAsugiiftugs 3(2-2-5)
252677  AUNTBRYRUS 3(2-2-5)
uAETEUULTaNaTn

252678 awnsideyiustoniugs 3(2-2-5)
252679 syuunaindwmsuiATugi 3(2-2-5)
NGUIVIEDA

255523 nslasensmulInUssgnd  3(2-2-5)
255571 adflderinumnarnsUssend  3(2-2-5)
255573 nslaseteyavuaive) 3(2-2-5)

252551
252552
252554
252553

252660

252650
252651

252652

252653

252654

252561

252562

252563

252564

252565

252569
252661

252662

255511

nanaun s seuRusady 3(2-2-5)
nanaun e yiusdey 3(2-2-5)
msafduuudndinmans  3(2-2-5)
MTRATERTWNAY 3(2-2-5)
INFIVBMITTIUTURUATEY  3(2-2-5)
uagdanadiiy

aunsdseyiusansdayduas 3(2-2-5)

Aruhasdunazvuiunadiugy 3(2-2-5)

Fuuududulszend 3(2-2-5)
AUNILTI0YRUS 3(2-2-5)
UATITUULTINGIR

AN dseyiussesdugs 3(2-2-5)
MIMANMLEER 3(2-2-5)

lunsiSeusveaniauazdynuseivg

danesnuLazAtnEns 3(2-2-5)
TunsiBeudveanios
pANNINAERFERS 3(2-2-5)
voslgygussivgtisasnauasnisuszend
Wnsneadaeans 3(2-2-5)
dwumsiiaussansnnuesnn
Wnsneadaeans 3(2-2-5)

lunslieseidayasunsusian

hdetimumenisinenisteya 3(2-2-5)

Yy szfugieasns 3(2-2-5)
HAZLUUTIABIIUIIN
n3eUeUszamiey 3(2-2-5)
Yunlvgatiud

nguinnuiozdy 3(2-2-5)

- Ang83Y 252542
- A3 252552
- Aing8IW 252553
- Wabuswaseiv
- Wasusiaseiv
- Wasusiaseiv
- Wabuswaseiv
- AngEIW 252586

- Waguswas eI

- ANg83YT 252641
- Wabuswaseiv
- Wabusaseiv
- AngNE3Y 252672
- Wabuswaseiv
- AingNEIY 252674
- Ang83Y 252675
- fins187Y7 252676

a o a
- WagUsHET 1870

- WagusWasT eI
- fins187397 252679

- Linse3en

- NS890

- 18790

- 18790

- 18790

- 18790

- 18790

- 18790

- W18

- fT3v1 255523
- fins1e39n 255571

- fins187397 255573
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4. gnfinus 37U 48 nuein | 3. Inendnwus 71U 48 nuein

252890 Anenfiwus 1 wuu 2.2 3 weiin | 252890 Anendiwus 1 uwu 2.2 3 udwin | - UsuA1esuieseivn
252891 Aendwus 2 Luu 2.2 6 e | 252891 INENTWUS 2 WU 2.2 6 nwin | - UsuAresuleseiv
252892 Anenfiwus 3 wuu 2.2 9 wihefin | 252892 Anendiwus 3 uwu 2.2 9 nwhn | - UsuAresuieseivn
252893  ANAWUS 4 LUU 2.2 9 wihefn | 252893 INeNTWuS 4 Wy 2.2 9 niwAn | - USuAesuieseiv
252894  Aedwus 5 LUU 2.2 9 wihefn | 252894 INeNTWUS 5 WU 2.2 9 niwAn | - USuAesuieseiv
252895  AnNefiwus 6 Luu 2.2 9 wiefin | 252895 Anenfinus 6 uwu 2.2 9 nwhn | - UsuA1esuieseivn

5. srgdvdeaulsituriieiin 31w 4 wdaefin

252681 dunun 1 1(0-2-1)
252682  duun 2 1(0-2-1)
252683 duuun 3 1(0-2-1)
252684 duuwn 4 1(0-2-1)

4. srevdenulsidunminefin  31uau 6 waehn

252580 seileudsiselundinenans 3(2-2-5)
252681 duuun 1 1(0-2-1)
252682  dUNU1 2 1(0-2-1)
252683  @uuu1 3 1(0-2-1)

- YSuduindadulaitiu
NBAn

- AALAY

- AALAY

- YsuAasunesneivn

- fasgivduuun 4

2. mdisuiisuaedunesedvivemangnsuiul e w.e. 2564 AunangnsuTuuge w.A.2569

nangnsuIuuse w.A. 2564

nangasuIuUse w.A. 2569

a1sensuTulge

252511 smAnANETigaseung  3(2-2-5)
Convex Optimization
WARBULING VU UNAITUEN NTI8 LB
v ' s fu & o v <o
wateni Heanduasuing Hendunadadu dendu

AU antRnusieles autRouus unagaadeis

o o -

aunius Maridunsuging anandidediin Weoulv
nsmAINETign nauiesa-au-iniaes nqui
ungARusn Anwgiy

Convex sets, separation theorems,
cones, polyhedral sets, convex functions,

sublinear functions, support functions, continuity

properties, differentiability properties,
subdifferential calculus, conjugate functions,
constraint  qualifications,  Karush-Kuhn-Tucker

optimality conditions, saddle point theorem,

duality

- finge3vn 252511
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252512 m'ﬁmﬂ'ﬂmmm’?’iqmiﬁ"nﬁa 3(2-2-5) | 252514 msmﬂ'ﬁmmxﬁqm?ﬁﬁjﬁﬂ 3(2-2-5) | - Wabusiasedv
Fuzzy Optimization Fuzzy Optimization
waddvdauazassnaiansinydy a3 waldvdauazassneiansinvdy a3
sindulavaneinawidsvly manadsvily fndulavaneinaeiisude mnnalsuly
nsmAmngignidvde wanadsvdedmiuns | msmAwmneigaisuds wanadsviedmiuns
wAzfigaifus nsusegndld Tunsuims | manmngiigadfuds nsuszgndld Tunisuims
N3 NS
Fuzzy set and fuzzy logic, fuzzy Fuzzy set and fuzzy logic, fuzzy
multicriteria decision making, fuzzy optimization, | multicriteria decision making, fuzzy optimization,
fuzzy reasoning for fuzzy optimization, | fuzzy reasoning for fuzzy  optimization,
applications in management applications in management
252513 Mguiuiees 3(2-2-5) | 252511 wnufjunges 3(3-0-6) | - WasusaswIn
Measure Theory Measure Theory
Nugrunsheseiidenss iwwesnouen fugrumsleneiidenss wwesaouen
BeLUN LwRIRSlA BBLUN LURMIILYRSIA
waziwesiaoun MeAduniuresla duduaziae | wazluweseeiun Heidunuesls Sdullasiae
wnduiinda nsmeyiusvesileiduresnsudsidy | wndudinda nsmeyiusvesileiduvenisulsiu
wuudlveuwn Usplanyes msguiiluiimes aaw | wuudveulwn U3giwives nsgidnluinges A
seidlosduysal Uigiiuea—ii n1silafevesanuineg | derlesduysal Uigiiuea—i n1siiasewasmmniiey
Wunvvususpeufiamimudiendin nswuddu | iWuwvuuousyaeudanmiudionddin nsuddu
voarnuizdy unwesnagu nsgidilunisuan | vesnnuinandy wiwesnagm n1sgiiilunisuen
watkagnguiuntedlalssen unUssgnduied e | waduaznguiunvedlalisen unussynduiegng
TunaAsugransuasNg B M uAsYgAans TUNALATHEAERSHAZNG B NUATYEAERNS
Foundations  of real analysis, the Foundations  of real analysis, the
Lebesgue outer measure, measurable sets Lebesgue outer measure, measurable sets
and Lebesgue measure, measurable functions, | and Lebesgue measure, measurable functions,
Riemann and Lebesgue integrals, differentiation | Riemann and Lebesgue integrals, differentiation
of functions of bounded variation, measure | of functions of bounded variation, measure
spaces, convergence in measure, absolute | spaces, convergence in measure, absolute
continuity, Lp spaces, the existence of | continuity, Lp spaces, the existence of
nonatomic countably additive probabilities, | nonatomic countably additive probabilities,
transition  probabilities, product measures, | transition probabilities, product measures,
convergence in distribution and Skorohod’s | convergence in distribution and Skorohod’s
theorem, some applications in econometrics and | theorem, some applications in econometrics and
in economic theory in economic theory
252515  n1sansemidailendu 3(2-2-5) | 252522 nFIATIERTeTeATY 3(2-2-5) | - Wagusasein

Functional Analysis

Y3gfiwesn Uipfiuesuuasusgliununa
fAfiunsdadu maganmeluuag
Uigligailsn ufunewiuuiuim nguiunvesnis
Typulauuuengy naujunnisdaia
Nuunnsmin

Metric spaces, normed spaces and
Banach spaces, linear operators,
inner product and Hilbert spaces, Hahn-Banach
theorem, uniform boundedness theorem, open

mapping theorem, closed graph theorem

Functional Analysis

U3glimdn Uigiuesuuasusgliununa
faliun1sidady maganeluuay
U39igadsn nyufuneniuuinin nguiunvenis
Tvauwwaiuuleniy noufunnisdain
NuHUNNTMYN

Metric spaces, normed spaces and
Banach spaces, linear operators,
inner product and Hilbert spaces, Hahn-Banach
theorem, uniform boundedness theorem, open

mapping theorem, closed graph theorem
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252516  ANTIATIZAALTR 3(2-2-5)

Set-Valued Analysis

afinvenen Anudadieswesilardusien
nssdunsdreuindla aunauasnguiunya
w3 nqufuniladdunnduiivsdudouls feddunig
Wenazilandumadedlvgdn suiusvasilaidue
wn MyiauaznsmMUINusTesHeiduALYn

Limit of sets, continuity of set-valued
functions, closed convex processes, equilibrium
and fixed point theorems, constrained inverse
function theorem, monotone and maximal
monotone functions, derivatives of set-valued

functions, measurability and integration of set-

valued functions

252512 ATIATIERALR 3(2-2-5)
Set-Valued Analysis
Finvonan Anusoewwasilaiduran

nsandunisdereuindle aunawazngufunyn

o

a3a nquuniladdunnsuiitedudouls feddunis
Weawasiindumudedlvgjgn syiusvasileidud
wwn MsTaLaznsMUIIUSvesHanduaen

Limit of sets, continuity of set-valued
functions, closed convex processes, equilibrium
and fixed point theorems, constrained inverse
function theorem, monotone and maximal
monotone functions, derivatives of set-valued
functions, measurability and integration of set-

valued functions

d' o a
- WagusiaTeIn

252517 Mguijeesauasnisussend  3(2-2-5)
Fixed Point Theory and Applications
nufynnieluligiiwnin nguiunan

asedmTunisdauulyvengludigdgadsn

vrdinresusgduiuia nguvunyanienisds
seowarnisdauutlivensluligiuine nauj
unaansdduuigidnnmesidanenslad uaznis

UssnauAuuur e Rt
Fixed point theory in metric spaces,

fixed point theorems for nonexpansive mappings

in Hilbert spaces, geometry of Banach spaces,
fixed point theorems for continuous mappings
and nonexpensive mappings in Banach spaces,
fixed point theorems in topological vector

spaces, iterative approximation of fixed points

3

252523 nguiInnTanaznsusegne 3(2-2-5)
Fixed Point Theory and Applications
nuanneluuigiiunin nquiunan

asedmTunisdsuulyvengludsgdgaidda

sIAdiareIUIgduiuin nguunynnienisds
setflowarnisduuilivensluligfiviue nauj
unyansaduvigiivninesifanenalad uagnis

UsssnauAuuurieuesgeanss
Fixed point theory in metric spaces,

fixed point theorems for nonexpansive mappings

in Hilbert spaces, geometry of Banach spaces,
fixed point theorems for continuous mappings
and nonexpensive mappings in Banach spaces,
fixed point theorems in topological vector

spaces, iterative approximation of fixed points

a o a
- WAgUSHES 183U

252519 JupouiBnsmaAnmgiian 3(2-2-5)

Optimization Algorithms

. o
a o

an Tunpuls

(]

WUUIIABINITVIANNUNE
VsnanuazisnmsUsanas TRdunsiious
35 n15UsranaAwuunatemit Yuneuisnis
Tndifies nmawmunargaludunouisnismemng
fa

Optimization models, iterative descent
algorithms and approximation
methods, subgradient methods, polyhedral
approximation methods, proximal algorithms,

recent development on optimization algorithms

252513 JupouIsmsmAnziian 3(2-2-5)

Optimization Algorithms

Han Tuneuis

(]

LUUTIADINISWIANTANNY

v
o o

yegnanuazisnsuszua BdunsReud
35n1sUszunaALuunatendn Y unouisnns
Tndifies msimuargaludunouisnismeamny
o

Optimization models, iterative descent
algorithms and approximation
methods, subgradient methods, polyhedral
approximation methods, proximal algorithms,

recent development on optimization algorithms

N o o
- WAUIVETEIT
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252520  Mgufunuvesniuinin 3(2-2-5) | 252537  vufiunuveanguindn 3(2-2-5) | - WasusHaTeivn
Representation Theory of Finite Groups Representation Theory of Finite Groups
nduaznisweAtuuLLn NsueAtuves nduagnisueatuuLen n1sieAtuves

nsvuuUiniinnwes funy fivadinngy nsduuUsgiinnes funy Ryadinngy

nsaavieuldessanyzal nquiunvewuuasd unds | msanveulfegsauysal nquiunvesusand unda

03y3 Ausnned ArduSFsRanns i ouys Ausnined ewdiiusiBskainnistii

waznwiienn FunurenUaunnng n1suszend waznITwiend FunureniUauunns n1sussans

VBN HUNUTEINTUIIR YW WHANUVDINTUTIAR
Groups and their actions on sets, Groups and their actions on sets,

actions of groups on vector spaces, actions of groups on vector spaces,

representations, group algebras, complete representations, group algebras, complete

reducibility, Maschke’s theorem, Shure’s lemma, | reducibility, Maschke’s theorem, Shure’s lemma,

characters, orthogonality relations, restriction characters, orthogonality relations, restriction

and induction, representations of the symmetric | and induction, representations of the symmetric

groups, applications of representation theory of groups, applications of representation theory of

finite groups finite groups

252521  fiwadinndaianeidu 3(2-2-5) | 252535  fiwAdiniTananeidy 3(2-2-5) | - Wagusanein

Multilinear Algebra

numuiivedadadu fugiungud
fhunureingudnnin Midudmaedunazuigl
MULEDT AANANULTDIITENNNRS TeAduum3ngans
tovhlu unUszgnduaznsidelutagli

Review of linear algebra, basics of
representation theory of finite groups, multilinear

maps and tensor spaces, symmetry classes of

Multilinear Algebra
MunIURYARNLTLEY WUgIUNGUE

s A

funuvanguinin Meidudamanedunazuigil
WIULes AMEMUTDIAsaNNIns Heidumm3ngdn
Hevilu unuszgnsnasnsidelutlagiu

Review of linear algebra, basics of
representation theory of finite groups, multilinear

maps and tensor spaces, symmetry classes of

tensors, generalized matrix functions, | tensors, generalized matrix functions,
applications and current research applications and current research
252522 fanguisulie 3(2-2-5) - finsgivn 252522

Fuzzy Semigroups

WAy N1sedun1sTe LR InYTY

= R A awv o A au o
ﬂﬂﬂ‘{ﬂ?ﬂ‘ﬁuﬂ lofiaifule lofad iy

leRaneluisuls aed-ledadsuie ledagsialy

ity auneddvidy Anguisudelufanguusnd
Fuzzy sets, operations of fuzzy sets,

fuzzy subsemigroups, fuzzy ideals,

fuzzy bi-ideals, fuzzy interior ideals, fuzzy quasi-

ideals, fuzzy generalized bi-ideals,

fuzzy

fuzzy congruences, subsemigroups in

regular semigroups
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252523 fwadadudunaznquiuming  3(2-2-5) | 252530 RvadindaduaznguuvEng  3(2-2-5) | - WasusaTein
Linear Algebra and Matrix Theory Linear Algebra and Matrix Theory
msulandadunaziuming Usgldesdu nsudandaduuaziuning Usgligesdu

pe flerduiadadu msuasamndly pe flerduiadadu nsulasamingiily

WiduwaninddewasgunuutyaRvesnesun iduansndideumasgunuutyaRvesnesun

Uinlinanmunelu gﬁm?uauﬁm&%mxamﬂ funau U3giinanmunnely Qﬁm?uauﬁﬂ%@nﬁ"ﬁmﬂ unou

Tnsw-ufind sULvuLBudue Wnsw-vlind JURUUTLFUA
Linear transformations and their Linear transformations and their

matrices, invariant subspaces, linear matrices, invariant subspaces, linear

functional, diagonalization, Jordan canonical functional, diagonalization, Jordan canonical

form, inner product spaces, unitary and form, inner product spaces, unitary and

orthogonal matrices, Gram-Schmidt algorithm, orthogonal matrices, Gram-Schmidt algorithm,

bilinear forms bilinear forms

252524 nISIATIEAUNEAG 3(2-2-5) | 252534 n1saATIRALUMENG 3(2-2-5) | - Waguswamein
Matrix Analysis Matrix Analysis
nsnumuAT§ugusisadadadu nsnumuATL§ugusiisadaiadu

YBNAUUEI USIA AN WL WYRNAUUEI UIIA AaE NYjUNY

wnduazUwuuldR AdulTeiuay aunves wvEnduazgUwuuTtyelR Adoideiuay auinves

Wvsng Lmsndudadivay wWvsngusnd anudiia wWvang Lidndudaiiay wWvsndusnd audiin

WBauanvesuvisng wireslaedulazoaunndaum | Wesuinveaun3ng wieeslsiwdusezoaunisiieum

3n% 3nd
Elementary linear algebra review, Elementary linear algebra review,

partitioned matrix, rank eigenvalues, matrix | partitioned matrix, rank eigenvalues, matrix

polynomials and canonical forms, numerical | polynomials and canonical forms, numerical

ranges, matrix norm, special types of matrices, | ranges, matrix norm, special types of matrices,

normal matrix, positive semidefinite matrices, | normal matrix, positive semidefinite matrices,

majorization and matrix inequalities majorization and matrix inequalities

252525 ﬁmﬂﬂmmmiim%u@q 3(2-2-5) | 252531 WYANAUINGTINIUGS 3(2-2-5) | - WasusATIEIN
Advanced Abstract Algebra Advanced Abstract Algebra
N3y nguunaudng nsueatures n3U nguiunaudgiu nsuentures

U naufundlad 59 lefasmmuy n3U nufundlad 3¢ lefadmmuny

Taunsuenegiuien fad nsvereilad ngufun | lawunisuenegiudes Had nsveeflad nguiun

nddidesdu nddidesdu
Groups, isomorphism theorems, group Groups, isomorphism theorems, group

actions, Sylow theorem:s, rings, actions, Sylow theorems, rings,

ideals, polynomial rings, unique factorization ideals, polynomial rings, unique factorization

domains, fields and field extensions, domains, fields and field extensions,

introduction to Galois Theory introduction to Galois Theory

252526  viquifanguidivada 3(2-2-5) | 252538 wqufifanguidsiivadia 3(2-2-5) | - Wabusiasein

Algebraic Semigroup Theory

wnAsyagILesingy Anuduiuses
n3u AansuidafeinasinguiBafeigue Aangy
N LLazﬁqﬂgﬁJmiwaa

Elementary concepts, Green’s relations,
inverse

simple and 0- simple semigroups,

semigroups and transformation semigroups

Algebraic Semigroup Theory

wnAnyagIuesiingy Anuduiuses
nFu Awnguiafonasisnguidadiqud Aangy
Hneu LLaxﬁaﬂgiJmsme

Elementary concepts, Green’s relations,
inverse

simple and 0- simple semigroups,

semigroups and transformation semigroups
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252527 iguiauazuens 3(2-2-5) | 252533 vufj5auasuega 3(3-0-6) | - WasusHaTIEivn
Ring and Module Theory Ring and Module Theory
vegauarienatey duguvemena LenauazionALey dug YRR
AIUVBINAUINATI NAUINATIUALHNAAMATIVOWMDAR | HIUVINAUINATI NAUINATIUALNAAATIVRILDNA
nsuenvesis nsnefiakagnsnefidasiiien | n1susnvesds nsredudauaznisnetidadiuien
vegauuueiiBuavenifauazisinea Heulugnls | uegauvuedituilavenifauazisinea Heulugnls
uegafilunaUszneuveseynsy Juvueituda | uegaiidunaUszneuveseynsy Juuuediduda
Swuulanvauas3suueiiiy Jwuulanoauas3euuuensiu
Modules and submodules, Modules and submodules,
homomorphism of modules, direct summands, | homomorphism of modules, direct summands,
direct sums and products of modules, | direct sums and products of modules,
decomposition  of  rings, generating and | decomposition of rings, generating and
cogenerating, semisimple modules, socle and | cogenerating, semisimple modules, socle and
radical, chain conditions, modules with | radical, chain conditions, modules with
composition series, semisimple rings, local rings | composition series, semisimple rings, local rings
and Artinian rings and Artinian rings
252528  Fladdniin 3(2-2-5) | 252532 Waddiin 3(2-2-5) | - Wabusasein
Finite Fields Finite Fields
lAseaswesflandnnen wiwmwiofad lAseasveflandin wiwwdefad
$in wagnsuendiUsznouremum 1R Lagn1suenfUsenauTe LY
Structure of finite fields, polynomials Structure of finite fields, polynomials
over finite fields and factorization of over finite fields and factorization of
polynomials polynomials
252529 Nguingutugs 3(2-2-5) | 252536 wquiingUiugs 3(2-2-5) | - Wasusanin
Advanced Group Theory Advanced Group Theory
Tgaaidansy nguiunieiuau-tdauns Tgaroifany ngufuniesunu-dauns
nguias nsdaduunvesiladninrete ngufun | nsdiad n1sdndiuunvesiiadniaveny nguiun
ndduazn1suszand mMdvduazn1sUssand
Solvable  groups, Jondan- Holder Solvable  groups, Jondan- Holder
theorem, free groups, classification of extension | theorem, free groups, classification of extension
fields, Galois theory and applications fields, Galois theory and applications
252530  Mgufjsiadeivadin 3(2-2-5) | 252543 nnufjsiadeivadn 3(2-2-5) | - Wabusiasein

Algebraic Coding Theory

wwrAnAefunguisia sadaduuay
sWariu lassaievesiladdndn Sonnuiu ledia
siaiging aanafidWamessiiaiging

Concept of coding theory, linear and
dual codes, structure finite fields, ring
polynomials, ideals, cyclic code, classes of

powerful cyclic codes

Algebraic Coding Theory

wurAAAeTunguisia sadadunay
swariu lassadsvesiladdndn Sonnuiu ledia
sWaindng amafidiauessiiaiging

Concept of coding theory, linear and
dual codes, structure finite fields, ring
polynomials, ideals, cyclic code, classes of

powerful cyclic codes
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252531 nguiidsnaudumesn 3(2-2-5) | 252542 vgufidareuduinesn 3(2-2-5) | - Wasusasein
Combinatorial Theory Combinatorial Theory
Yoy gatunisuanidu n19i5oeuaznns Yawuieatunisuandu nsi5eauasnis
Won Hann1sTIunisIu Nguunvedwsuied | Ldean ndnn19TIunmsIu Nudunasusueg
wann1sii wd uazdnoen Mernduneniia | ndnnisi wduazdneen Waddunanuia
ANuduTUSIewAn N150aNLUULBINITIA Nguiun | Anuduiuditewin n1seenwuuliainisdn nguiun
voslnae Yadlnagn
Enumeration problems, arrangement Enumeration problems, arrangement
and selection, the pigeonhole principle, Ramsey's | and selection, the pigeonhole principle, Ramsey's
theorem, inclusion-exclusion principle, generating | theorem, inclusion-exclusion principle, generating
functions, recurrence relations, combinatorial | functions, recurrence relations, combinatorial
designs, Polya’s theorem designs, Polya’s theorem
252532  MeN1sIEay 3(2-2-5) | 252544 AnenIIRaaU 3(2-2-5) | - Waguswanein
Cryptography Cryptography
wnAnfafuineinssadu svuusia wuAnifeafuineinissadu svuusia
Fuuuupaadn Suneuisnisdnstaduuuuans | Sukuurmadn TuneuitnisisEduLUUALIIRS
wAzLUUBANNIAT Fgnaani3unasaniliaduny | uazuuueaunIns Jgnasn13iuazAnTidaduy
INYINTIRATUNYUIATITUE TEUUNITTTaTY | Ineanissiadunauaansisae seuunsidisadu
91iieale anerfundviauazilsiduney 91310810 anawdunIvaazilaiduney
Concepts of cryptography, classic Concepts of cryptography, classic
cryptosystem  symmetric  and  asymmetric | cryptosystem  symmetric and  asymmetric
algorithms, discrete  logarithms and Diffie- | algorithms, discrete logarithms and Diffie-
Hellman, public-key cryptography, the RSA | Hellman, public-key cryptography, the RSA
cryptosystem, digital  signatures and hash | cryptosystem, digital signatures and hash
functions functions
252534 ngufnsmuaznisussnd 3(2-2-5) | 252541 wgufnsmuazn1sussend 3(2-2-5) | - WasusATIEIN

Graph Theory and Applications
P 4 < v v
UWIAAN UG IUTDING W) N9 nsdule
o PV '3 a o
AMuLTaNles N139UA NI WBRELaRs NI WLalasu
N3 FIsEUIU M1TwendaUsENoUTeINTIl N3
< - ‘ <
TeURANI M NTUTEYNANIY U189 eI
S a
NUALUR
Basic concepts of graph theory, trees,
connectivity, matching, Eulerian graphs,
Hamiltonian  graphs, planar graphs, graph
factorizations, graph colorings, directed graphs,

networks, algebraic graph theory

Graph Theory and Applications
o & - v v

wwIRaf ugIuvemguinsvl ns WUl
Anudenles n1sdug nsmlessiaes nsmlueliady
AFILEFITEUIV N1SHENAUTENBUVBINTIN N5

- - . -

seU19EnT I NN TEYNANIS 989U eI
NgAgin

Basic concepts of graph theory, trees,
connectivity, matching, Eulerian graphs,
Hamiltonian  graphs, planar graphs, graph
factorizations, graph colorings, directed graphs,

networks, algebraic graph theory
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252500 IngIUvRINSITEUIVRAARDY  3(2-2-5)
Foundations of Machine Learning
wsudsnn1sieusideada nsanm1A

Foadeuszdndliman nsiFeufgndedagyssana

auandu anuanansalunseuiiony n1s

dsgamueudsatuanududou anuamaindou
nsUszanauazalndlAss 3738 msanAeEs

Balaseasslishgn faviiuneidadu nisyad ns

AnfenuaznisaunILLULINaes nsiseudidmeu

¥nd n1sanarmnudemedansdalisiigs nns

ANMAANUARAARBILALENETNIN
Statistical learning framework, empirical

risk minimization, probably approximately correct

learning, uniform learnability, the bias-complexity
tradeoff, estimation and approximation errors,
the VC-dimension, structural risk minimization,
linear predictors, boosting, model selection and
validation, convex learning, regularized loss

minimization, fitting-stability tradeoff

- finge3vn 252540

252541 msi3BuiuelAdes 3(2-2-5)

dwiuinenisdeya

Machine Learning for Data Science

AMsTunUsEandeyadeduneasy
nnwmasuuadu 3nseeida Yymnisvhunenaiy
nauuazdudou fuliiadula duneuislndidsan
QUERINGGH

Support  vector machines, kernel
methods, multiclass and complex prediction
problems, decision trees, nearest neighbor

algorithms, clustering

- fingne3vn 252541

252502 adfdwiunsFeuuenados  3(2-2-5)
Statistics for Machine Learning
anudandu fAudsdu aruuiazdu

wouiieulonazaududasy draaniauas

aaun1susAevl ArANLUsUTIY paun LT

Herdunanndaluluusd oaun13v0gaNms N1uan

BAINIUNY DAUNITVDIUNALFSUNY NITUIIIIWUY

Usn@ eaunislvigjan

Probability, random variables,
conditional  probability and independence,
expectation and Markov’s inequality, variance
and Chebyshev’s inequality, moment generating
functions, Hoeffding’s inequality, binomial
distribution, McDiarmid’s inequality, normal

distribution, maximal inequality

- fins18797 252542
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252552 AAAARSN1SAMN 3(2-2-5)
Computational Mathematics
amsLA Bafuadamans n1sAau

anmwIndounisanui 9939 gensiuad way

Tassadsitugiussuudmsunisadisanmuandey

Wamnun Iﬂiaaéuwaﬁyugwut,%aﬂiﬁmmwam% uagLda

FUABUITAMTUNITAST1NENINLINS DULT AN

nIfiAnw

Overview of computational
mathematics, existing computational
environments, software and systems
infrastructure  for  building  computational

environments, mathematical and algorithmic

infrastructure  for  building  computational

environments, case studies

- finge3vn 252552

252553  N50ONLUULALTLASIEATUADUFE 3(2-2-5)
Design and Analysis of Algorithms

Iassasedeyatuge Tunauisnsn

> o
o ad o <

Tunoudsaruiu Tunsuisisviade Jgyniaie

1)

gnusz JuneuiTuuvauu WBuiiuiysel

Advanced data structures, graph

algorithms, arithmetic  algorithms, geometric
algorithms, string problems, parallel algorithms,

NP- completeness

- finge3vn 252553

252561 vewelad 3(2-2-5)

Topology

a a

U3gfiBananalaguiusssu Usgdunsn

3

FuLazgIuges Uiginanm Usginams
918 Fansesuaznsgiin anzdeliesuazannudny
51U dnavnisuen nmaden msnsydu

Abstract topological spaces, metric
spaces, bases and subbases, product spaces,
quotient spaces, nets, filters, convergence,
continuity and homeomorphisms, separation

axiom, connectedness, compactness

252521 viewelad 3(2-2-5)
Topology
U3giiBananelaguiusssu U3gdumsn

Fuuargugey Uiginagu Usginams 9he M
nsoauarn1sgLin nazdeideanazanudygiu
Famatmsuen e n1snsedu

Abstract topological spaces, metric
spaces, bases and subbases, product spaces,
quotient spaces, nets, filters, convergence,
continuity and homeomorphisms, separation

axiom, connectedness, compactness

- Waguswasedn

- ghengusedn
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252561 msmdﬁmmxﬁ:jmiuﬂﬁ 3(2-2-5)
BoufveaaieuazlyyUseivg
Optimization in Machine Leamning and Al
mimFhmmzﬁqm%uﬁugmuaz‘ﬂzuqaﬂ’ﬁ

Fouueaaies msmAvneTigauuudansiieus

A9LAG DUAMILAMLTY N3G BUAIAINAILTY

WuUdH Fuuusuuuedy nsmAng figaida

yu nsmaAumngiganuuiitouls msluldo

felnseu nsuszendldlulanads

Foundational optimization, advanced
optimization, machine learning, gradient-based
optimization, gradient descent, stochastic
gradient descent (SGD), Adam optimizer, convex
optimization, constrained optimization, Python

implementations, real-world applications

- Wiusredvlnd

252562 daneidiuuszadamanslung  3(2-2-5)
a o a‘
Soudveunses
Algorithms and Mathematics in
Machine Learning
AUFIUNNAGAAIARNT VBN BUTVO
1309 N1siSusuuuiaeu Mlasginisanaey
Waldu n1931AT181nN50n008L 9003 @R 1A B4

5w

nnwesatuauy nsseuiuuuliiifaoy nsdangy
nsaniiideya w3evieussamiiie inallAnssn
Tuoa

Mathematical Foundations of
Machine Learning, Supervised Learning, Linear
Regression, Logistic Regression, Support Vector
Machines, Unsupervised Learning, Clustering,

Dimensionality Reduction, Neural Networks,

Ensemble Techniques

- Wil

252563  MANMSNNARAMERSYDS 3(2-2-5)
Yayauszivgvisadtuaznisussynd
Mathematical Principles of Generative
Al and Applications
ngufauiezsdu dudrsiasnluld

wuuwUsHAY 3 eUneRRedYIeasne uuuTIaeInig

uns teulnsd lanesiauddauin-latviass erdu

Anugede dudsiBauls nsafedeyadunsiei

msialudeya JyyruseAvsyivaie dmsy

a¥nassAnuAals aums 40A11N LaTANTEBNLUY
Probability theory, Variational

Autoencoders (VAEs), Generative Adversarial

Networks (GANs), Diffusion models, Entropy, KL

divergence, Loss functions, Latent variables,

Synthetic data generation, Data augmentation,

Generative Al such as art, music, text, and design

- Wiusredvnlnd




148

nangnsuiuuss w.A. 2564

nangnsuFuuse w.A. 2569

d1sensuTulse

252564 BN 1sN9RdnAEnIEIniU 3(2-2-5)
msnUsEAnsnmYeInm
Mathematical Methods for
Image Enhancement
A1TES1ULUUTIABIN AL AFIEAT NS

Uszanananm wallansnses (nddeu Toegu

WA MswdaaliFesuaziavidn aunisdeyius

goo nsvliawSeudeu nsandygimusuniu

nsUsvaunagalaunsy msinauALERTeInIw
mMmszesrUsEneunannsaniifdoya nsafia

AMAN YL AMSWUAINANARAAERS NITIATIENR

Tulamunud wazndnnismndinenansluninm

ALY

Mathematical ~ modeling, image
processing, filtering  techniques  (Gaussian,
median, bilateral), Fourier and Wavelet
transforms, Partial Differential Equations (PDEs),
image smoothing,  denoising, histogram
equalization, contrast enhancement, Principal

Component  Analysis (PCA), dimensionality

reduction, feature extraction, mathematical

image transformation, frequency domain analysis,

and mathematical principles in medical imaging

- Wiusredvlnd

252565  I3n1svendarnansly 3(2-2-5)
mﬁmiwﬁ%’a;&aauﬂsunm
Mathematical Methods in Time Series
Data Analysis
DUNTULIAN 158150l ARIMA SARIMA

SARIMAX VAR VARMA N15LA UMUUE 1 @n1ue il

anudugania Auduiusoalud®f PACF AIC 113

Tesgiiamnde n13i3eusidedn (Wu LSTM, CNN,

ARLSTM, Transformer) twsau Tnsin n1swensal

Salud® 89a218 WKW N15RU A1IRTIATUAL

AaUnG

Time series, forecasting, ARIMA,

SARIMA, SARIMAX, VAR, VARMA, random walk,

stationarity, seasonality, autocorrelation, PACF,

AIC, residual analysis, deep learning (LSTM, CNN,

ARLSTM,  Transformers),  Python,  Prophet,

automated forecasting, sales, energy, finance,

anomaly detection

- Wuseiv i




149

nangnsuIuUse w.A. 2564 nangnsuIuUse w.e. 2569 d1sznsuiulse
252569 vhidlefievnansineinstonas(2-2-5) | - useiuilm
Special Topics in Data Science
vhiaidonassamdineinisdeyaii
waladuiievduanilugnsiide
Special selected topics in Data Science
leading to interested research topics
252574 vidnaun1sdeeyusaniy 3(2-2-5) | 252551 wianaun1siGeuiusansiay 3(2-2-5) | - Wasusanin
Principles of Ordinary Differential Principles of Ordinary Differential
Equations Equations
uwIRAT Mg uivetauN B yTusSudy wwIRALB Mg uvosaun TR YRUsSuiU
ﬁuﬁmaxé’uﬁuqa szuvaunsiiadududuiinis ﬁwﬁmaxﬁuoﬁ’ugq szuvaunaidadududuiinia
duifiatesnmuarldiaiosnmeessyuvauniads | audfadesamuayliiafosnimeesssuuaunisids
oyiusBaduuarliBadususuiinis syiusidudunagliiBadususduiins
Theoretical concepts of first and higher Theoretical concepts of first and higher
order differential equations, systems of first order | order differential equations, systems of first order
linear equations, stability and instability | linear equations, stability and instability
properties of first order linear and nonlinear | properties of first order linear and nonlinear
systems of equations systems of equations
252575  vidnaunisiliseyriusees 3(2-2-5) | 252552 vidnauns\seutiuston 3(2-2-5) | - WasusHanin
Principles of Partial Differential Principles of Partial Differential
Equations Equations
nqufunvesannsdeyiusdesdudud nquiunvesannadeyiusdessusui
wiadaduuarlidadu nsduunaumadeoyius | viladadunarlidadu nsduunaumadeouius
dovdunvaosluansinys Ygmaa-lnadmsu | desdudvasiuassiuds Jgma-lnadmiu
aunsrdunaraunisarufoulunid el auntsan | aunisedusazaunisausoulundsds aunisan
Uanaluszunu Yanaluszuu
The theory of linear and nonlinear first- The theory of linear and nonlinear first-
order partial differential equations, classification | order partial differential equations, classification
of second order partial differential equations in | of second order partial differential equations in
two variables, well-posed problem for the one- | two variables, well-posed problem for the one-
dimensional wave and heat equation, the | dimensional wave and heat equation, the
Laplace equations on the plane Laplace equations on the plane
252576 nisaseduuudsadinmans  3(2-2-5) | 252554  nsasuinuuileadadians  3(2-2-5) | - YsurieaSuiesiedn
Mathematical Modeling Mathematical Modeling - Wabusaseie

wUIRARILUUTIAaAAIERS NTTUIUNTT
areiuuuidsadamans fuvulndamanii
geildaunisiBeeyiusuaznnsiesgisanuuid
adamansi3adn Muvudndaaansildaunis
NARNY

Concepts of mathematical modeling,
process of mathematical model construction,
advanced mathematical model with differential
equations and the in-depth model analysis,

mathematical model with difference equation

WUIAAFIMUULTIAGINATEAS NTZUIUNIT
afadnuudndamans duuudndamanitu
gaft ldaunisifeeyius nsieseviduuuid
Aiad1ansidannnIm N1sUsEgndlddanuule
ARAAEASLUATERIA 9

Concepts of mathematical modeling,
process of mathematical model formulation,
advanced mathematical model with differential
equations, a qualitative analysis of mathematical
model, applications of mathematical model in

other fields
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252577  Mguasauneuae 3(2-2-5)
ANTODNLUUTHE
Information Theory and Coding Design
WnRAAEITUNg iansaume ngeiainy
' & & aa a & an
gy TuneuiSueuiaisla Tuneuisusnzuas
pulunsanans veelnaarsa toulnst aaudu
auysal ngefanududou wufnieiiungudsa
J
AsTUIUNSLaznsReAsE NsnsIaduLasuily
JoRanan sausluteRanain sTaSLduRLAwUNS

VUM

Concepts of information  theory,
probability theory , collision algorithms and
meet-in-middle  attacks, Pollard’s method,
entropy, perfect secrecy, complexity theory,
concepts of coding theory, error detections and
corrections, error-correcting codes, encoding and

decoding algorithms, some special linear codes

- finseivn 252577

252579 MISIATIRANALaY 3(2-2-5) | 252553 MsRATIRMTISNETY 3(2-2-5) | - YSufesuesgin
Numerical Analysis Numerical Analysis - WabusHasein
NALRAULTNAIATVDITTUUANNITLEY WA NaLRALYDIAUNTRILTEY MTUsTIM

wasgaiavresaunsliidudunamandiany | lugimaznssUssanammung nsmeuiusidwiigg

YesaNMsieuRus a1y naasdiaiarves | nsmUTRusBeiuay n1suissuvaunsidadu wa

aun1sieyiusyey nad1sd1inuaznIsUssaua | wasdsiawvesauniadieyiudandey naasds

Tugaa nsmeyitus nsmusiusuaznsmawIn | fMiavvesaun1sileoyiustoy

y03ayNTY waw sideuistulsznausin Solution of nonlinear  equations,

Numerical solution of linear systems, | interpolation and polynomial approximation,

numerical solution of non-linear equations, | numerical differentiation, numerical integration,

numerical  solution of ordinary equations, | solving system of linear equations, numerical

numerical ~ solution of partial differential | solution of ordinary differential equation,

equations, finite differences and approximations | numerical solution of partial differential equation

to interpolation, differentiation, integration and

summation of series and finite element method

252582  WhidafiAiunafigadn 3(2-2-5) | 252539  shdeiaunnsivadn 3(2-2-5) | - UsufeSuiesiein
Special Topics in Algebra Special Topics in Algebra - Wabusaseie
Fowsiivadaiuraulafuiiayduay hdeidenassamaiivadiniunauladu

Wlugnaiide uAyduagilugnsiide
Special issues in Algebra leading to Special selected topics in Algebra

interested research topics leading to interested research topics

252583  WhdafitAiunansinsiei 3(2-2-5) | 252519  shdefiaunnan1siAsIzi 3(2-2-5) | - Usuresunasieian
Special Topics in Analysis Special Topics in Analysis - Wabusaseiv

&

o - ed s
Fowmnanmsiesevinuraulalufiawsy
ahludgnsinide
Special issues in Analysis leading to

interested research topics

Widadenassanenisiasziiuiaula
Wulrvduazillgnisiide
Special selected topics in Analysis

leading to interested research topics
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252585 idefiAuadiaf1ansn1saMun  3(2-2-5)
Special Topics in Computational
Mathematics
Fewndiaemansnsaaniiviauladu

Meyduazilgnisviiade

issues in

Special Computational

Mathematics leading to interested research topics

- finge3vn 252585

252586  Wdefiviiuvnendinansuszand 3(2-2-5)
Special Topics in Applied Mathematics
Fommsadnmaniuszgnadiinaulaidu

Meyduazilgnisviiade
Special issues in Applied Mathematics

leading to interested research topics

252559 Wdefiaunendinanansussynd 3(2-2-5)
Special Topics in Applied Mathematics
hdaidenassanandnmaniUszyndi

waladuiievduanilugnsiide
Special

selected topics in  Applied

Mathematics leading to interested research topics

- YSuAesuIesIein

- WaguswaseIn

252580  szilpuitidulundinenans 3(2-2-5)
Research Methodology in Mathematics
AMUNUNY anwg lastd1uungvesnis

398 n2UUNITYINITY Useanniside n1sivun

JYn1n15398 NITNUNIUITIUNTIN 119851970

AIANTTRIVS eaNLAgINN1TITENNAdinAERT N5

WWaUlATITINLAIIBIIUNITINE N1T99BINAIIU NS

dnausnanuiIdeluldUsslominazasseussuves

N9 wiallaisn9ideaniznendinengns

Research definition, characteristic and
research goal, research procress, research types,
research problem determination, literature
review, conjecture or assumption construction,
proposal and research report writing, reference
research eithics  of

writing, applications,

researchers, research techniques in mathematics

- Linse3en

252611 nuiuigiiuiuna 3(2-2-5)
Banach Space Theory
AT oU Noneladuuugau wavne
weladamsuuuesu AIzABULING
wAZN1IEUSUISEU NeRFaTBINTITABLULINGLAZNTIE
Uiudeu nsdenizdiu Alaumna nmanelaum

a ¢

36 nsUsggndvesnIvai Andiunmsuud3ol

wesy npuiunnisiissevesyassdluligiviuem
Reflexivity, weak and weak™ topologies,

convexity and smoothness,

modulus of convexity and smoothness, duality

mappings, Banach limit, metric projection,

application of contractions, operator on normed

spaces, existence theorems of fixed points in

Banach spaces

252611 guiuigiunna 3(3-0-6)
Banach Space Theory
AUEEYOU MNensladuuugau Layne
woladamsiuueeu AMzABULING
UAZN1IEUSUIBEU NBRFATEINTITABULINTLAZN1IE
Y3uBeu nMsdsnmizaiu Alaunna amaieidam
3nd nsUszgndvesntsvadl Anliunisuudigl

uesy nouunnisiivsevesansdluyigivina
Reflexivity, weak and weak” topologies,

convexity and smoothness,

modulus of convexity and smoothness, duality

mappings, Banach limit, metric projection,

application of contractions, operator on normed

spaces, existence theorems of fixed points in

Banach spaces

- YSunmiieia
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252612 sufeuBmsmawmngiian  32-2-5) | 252612 sufeuBmsmewmngiian  3(2-2-5) | - Audy

Optimization Methods Optimization Methods

wuuTaedadakazafauuuUIsuiieu wuudaesaiauazadaiuulseuiiey
warpuNduazilsidui1 mamAmngiigauuy | weesunduagilaituin mamAmngiigauuy
e unUszandiuTegAansgane atin unUszendiuiATugmManigania

Static models and comparative static, Static models and comparative static,
convex sets and concave functions, static | convex sets and concave functions, static
optimization, applications for microeconomics optimization, applications for microeconomics
252613 (ouluAuvanzan 3(2-2-5) | 252613 (GeulvAnvanzan 3(2-2-5) | - Asifi

TumsmAnmngiigadsrounnd TunmsmAnmngiigadsaounnd

Optimality conditions in Convex Optimality conditions in Convex

Optimization Optimization

FoulvAmngiigavesesiuning Fouly Foulvemngiigavesesiuning fovly
Az iigalasusanauantadediia Feulvd | Aunsiigalasusaneueaifdediin Seuluem
wanzfigaiedidiu unuveswatodaia Heulvar | wansfigaidedidiu unuvessatodaie Heulven
mmzﬁ'qmlﬂaﬂﬁzmm m'ﬁmﬂ'ﬂl,wmxﬁgjml,%ﬁmau mmzﬁqﬁﬂ,maﬂixmm msmﬂ'wmmzﬁqm%ﬁmau
nndlsifiiduan ermdursunndlunismdwmng | Lndlifiidugn anudursunndlunsmeaung
fanidslsinouand figadslinounnd

Fritz  John  optimality = conditions, Fritz  John optimality  conditions,
optimality  without constraint  qualification, | optimality —without constraint  qualification,
sequential optimality conditions, representation | sequential optimality conditions, representation
of the feasible set, approximate optimality | of the feasible set, approximate optimality
conditions, convex semi-infinite optimization, | conditions, convex semi-infinite optimization,
convexity in nonconvex optimization convexity in nonconvex optimization
252614 isvndinvesligiuesudadu  3(2-2-5) | 252614 sviedinvesdSofiuesududy  3(2-2-5) | - Aufu

Geometry of Norm Linear Spaces

AeAsunNdLaznMzUTuSey devily
ﬂaam’;maunn%uumaﬂgﬂuasm'smﬁ‘uL%’EJULLUU
o3y maqa“'amaam';zﬂaunﬂfz?LLa:m’;mJi"UL%Em
nsdInIzaiy AveuusveIuesu nsUszend
vosantRisvadinuuuigliuesudadu

Convexity and smoothness,
generalizations of uniform convexity and
uniform smoothness, modulus of convexity and
smoothness, duality mappings, differentiability
of norms, applications of geometric properties

on a norm linear spaces

Geometry of Norm Linear Spaces

AmeAsunnduaznMzuFey tovialy
‘UadmazﬂauL’m‘ELLUULaﬂaﬁLLazm’mU%ﬂﬁ'ammu
wn3u uaﬂﬁaﬁua&m’wﬂaunﬂsﬁLLazm’wﬂ%ﬁ'ﬂU
nMsdan1zaiy nveuiusveIuedl nsUszens
vasautAlsvIAdiauuUsiiuesudadu

Convexity and smoothness,
generalizations of uniform convexity and
uniform smoothness, modulus of convexity and
smoothness, duality mappings, differentiability
of norms, applications of geometric properties

on a norm linear spaces
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LUUMANELN U LUUAABLN T
Multicriteria Optimization Multicriteria Optimization
L?"auvlfummzﬁa;ﬂ Usganaaslgminism fa"auvlﬂlmmzﬁ?jm Uszmaaalgminism
Fhmmzﬁqmwuma’mmm% AmouUssansnInuasy ﬂ'ﬂmmzﬁqmmuwammm‘ﬁ AnauUsEansnInias
fmeulsllanwiu Fan1suuudhaimn meilade fmeulilansiu F3n1suuughanimin madadea
wnans Bnsuuuldanans Jywnsmanmng wnans Bnrsuuuldanans dywnsmamng
ﬁqmmuwmﬂmméﬁ@ué’u ﬂiymmimmmmzﬁqm ﬁqmwu%awmmmﬂ%uﬁu ﬂiymmimmmmz‘ﬁqm
wuUmaENeIBINISIR sUszensveatymns wuUMANEN e TINITIR NsUszandvestyminig
mﬁ’lmmsﬁqmwuma’mmm% mmmmzﬁ?jmmuwammm%
Optimality conditions, classification of Optimality conditions, classification of
multicriteria optimization problems, efficiency multicriteria optimization problems, efficiency
and nondominance solutions, weighted sum and nondominance solutions, weighted sum
method, scalarization and nonscalarizing method, scalarization and nonscalarizing
method, multicriteria linear programming, method, multicriteria linear programming,
multicriteria combinatorial optimization, multicriteria combinatorial optimization,
practical applications of multicriteria practical applications of multicriteria
optimization problems optimization problems
252621 vuifidliadui 3(2-2-5) | 252631 vuifidliaduil 3(3-0-6) | - Wagusasein
Noncommutative Ring Theory Noncommutative Ring Theory
FawvvwamiFou Ssiuiieulugnlduuy Fsuvuiwemiou Safuifeulugnlduuy
anas nuiuntassasisanmesidsu dmsusuuse | anas ngujuniasiasieinnesiisy dmsuwuuse
izl Savewwams warieiesuiednuaziane | wiidunda Swewams warieflesunednuazians
Fevegauuieiu fhevegauuiaiy
Noetherion rings, rings with descending Noetherion rings, rings with descending
chain condition, wedderburn structure theory for | chain condition, wedderburn structure theory for
semisimple rings, rings of quotients and rings semisimple rings, rings of quotients and rings
charaterized by their modules charaterized by their modules
252622  NundinTssonslad 3(2-2-5) | 252632 TWpdiniTigouslad 3(2-2-5) | - Wasusasein

Homological Algebra

UONAUUSY HaRULYES uaznsUTes
anfiadugi uinfinesuazilsiimes fsimesoousla
8 weqalusianiin wegalusanfivuazBulaniin
Warmasewiing levelad, dvuidsannsuuagnis
Uszand

Modules over a ring, tensor products
and groups of homomorphisms, categories and
functors, homology functors, projective and

injective modules, derived functors, Homology,

Spectral sequences and applications

Homological Algebra

UBRAUUSY HARDINULYES uasnIUves
anfiadnugu uiniinesuazilsiines leimeseouela
8 wegalusianiin uegalusianiinuazBuianiin
Harfimaseniing lavelad, Sduidsanasuuaznis
Jszgnd

Modules over a ring, tensor products
and groups of homomorphisms, categories and
functors, homology functors, projective and

injective modules, derived functors, Homology,

Spectral sequences and applications
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252623 aumslalowlmiandimgs  3(2-2-5) | 252633 aunslalowriulmiandmgs  3(2-2-5) | - Wasusiasein
Exponential Diophantine Equations Exponential Diophantine Equations
asUilugumeguisudivede n1s asUilugumeguisiuudeivad nns

Ussmnawesguuuudaduluaeniisiu aunislale Uszmnawasguuuuiladuluaeni3fin aunislale

widlmiiae?iduuuud SuSeuiainmesudy | widlmlasdiduuu seudewiainasusu

2,3 way 4 aun13vedyie aun1sygesdadun 2,3 uay 4 aun1sveayie aun1syiesdaduin

aunsyie-usiaes Mdsauysalluddudowda aunsye-uiaes Mdsauysalluddudowda
Reviews of algebraic number theory, Reviews of algebraic number theory,

estimates of linear forms in logarithms, purely estimates of linear forms in logarithms, purely

exponential equations, binary recurrence exponential equations, binary recurrence

sequences of orders 2, 3 and 4, Thue equation, sequences of orders 2, 3 and 4, Thue equation,

superelliptic equation, Thue - Mahler equation, superelliptic equation, Thue - Mahler equation,

perfect powers in binary recurrence sequences perfect powers in binary recurrence sequences

252624 VguHIIUTRYALR 3(2-2-5) | 252634 VUi unudeivade 3(3-0-6) | - Wagusasein
Algebraic Number Theory Algebraic Number Theory
Sudfigadauazsuiuduivamn Frunudeivadiauazsnnudufivade

AU sTrneilaitunssnes dudsvavdves muduiusseeilaidunssnes duusyavdve

Hesiduwinsesivesilanduduusitetou uas Henduinszivesilandududsidsdou way

Anudiiusidouin Suoleussautiiugues | mwduiuidewdn Swundlsuaraniiiugiuves

FWIUAINE NITWATIZAN - Lofin FIUIUAINE NMTAATIZAN - Lofn
Algebraic numbers and algebraic Algebraic numbers and algebraic

integers, relations among rational functions, integers, relations among rational functions,

coefficients of analytic functions of one complex | coefficients of analytic functions of one complex

variable and recurrence relations, Pisot numbers | variable and recurrence relations, Pisot numbers

and their basic properties, p-adic analysis and their basic properties, p-adic analysis

252625 nsUsegndvesfiaddniia 3(2-2-5) | 252635 msUszandvesitadinin 3(2-2-5) | - WasusATIEIN
Applications of Finite Fields Applications of Finite Fields
msuenusenevvesnunIvioflad nsueniUsEneuvesLwioTlad

i wnuasveulildviieladdnria e wpwaavewlildiviieRaddniia

U NsUszEndvesitaniiin 14 nMsUszendvesiiansiin
Factoring polynomials over finite fields, Factoring polynomials over finite fields,

Irreducible polynomials over finite Irreducible polynomials over finite

fields, bases, applications of finite fields fields, bases, applications of finite fields

252626 nquiisiadsivadadugs 3(2-2-5) | 252636 wnufisiadeiivadatugs 3(3-06) | - WabusiaTein

Advanced Algebraic Coding Theory

lwimdvessiadadu swadging saly
InNTaU way sEindnsdeenasdiunieadsiin
wagsrnadui sragiuwaesiag iyl
iwwwﬁﬁﬁmaﬁaumﬂmwmmﬁmﬁﬂ

Concept of linear codes, cyclic codes,
negacyclic codes and constacyclic codes over
finite fields and finite commutative rings, dual

and self-dual codes, importance distance of

codes and weight distributions

Advanced Algebraic Coding Theory

dluimdvessiadudu siadning siaiy
InNTeau wae siEipInslernasduniefadsdin
wardeiinadui sviaduuazsiagilud
iwwwﬁﬁwﬁmﬁaua:miLLﬁmLLﬁmfwﬁﬂ

Concept of linear codes, cyclic codes,
negacyclic codes and constacyclic codes over
finite fields and finite commutative rings, dual

and self-dual codes, importance distance of

codes and weight distributions
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Mathematical Cryptography Mathematical Cryptography
winfngaigadind sUIngn1ssREay winAngaigAdnd miUINgNsIRERU
%ﬂﬂauagﬁ'ﬂﬂiLﬂ?ﬁﬁﬁﬁﬂLL‘U‘UﬁlI?J'lGﬁLLa%LLUU %UGIE]Lﬁ%ﬂWiL‘sﬂlﬂiﬁaﬁULLUUaﬂu’lﬁliLLﬁgLL‘UU
281195 EULAWTNS Inenssiadunaus 2auNnT LEULANTNS Inenissiadunaus
asssRazIgnaenIsiy szuunsdnsiadues assasazIgnaenI3iy ssuuntsdnsiaduens
wawarn1swendUsEnau LAY aeLarnseniUsznaus vy
Algebraic concept for cryptography, Algebraic concept for cryptography,
symmetric and asymmetric algorithms, symmetric and asymmetric algorithms,
elliptic curves, public-key cryptography and elliptic curves, public-key cryptography and
discrete logarithms, the RSA cryptosystem and discrete logarithms, the RSA cryptosystem and
factoring integers factoring integers
252640 sngIuvEINNEFEUTURNASEY  3(2-2-5) | 252660 sngIuveasBeuveaeies  3(2-2-5) | - Wasusiasiein

Lazdanaariy

Foundations of Machine Learning

and Algorithms

m'iaﬂﬂ'wmmL?ml,%qﬂﬁxﬁﬂﬂﬁﬁwqm N9
Seufgniedaeyszananruinadu anuanse
lunsiSeusiensy nsannaadmeudesiuaiy
Fudou mnuaaaAdsuNITUsTInaaT AN
138 nsandrauidsaddassaidliishan
uedadu Msyat nsdndenuarmsdeuniu
wuudiaes nsseudiderewing nsanAiey
Gemeidaaniigliishan matnamiuaenndos
wazadesnm Tiedouamnuunsifioud FBindouas
munsieustes FRedouatmunsiieudtey
wuvalnupain FunesnninesuuATy

Empirical risk minimization, probably
approximately correct learning, uniform
learnability, the bias-complexity tradeoff,
estimation and approximation errors, the VC-
dimension, structural risk minimization, linear
predictors, boosting, model selection and
validation, convex learning, regularized loss
minimization, fitting-stability tradeoff, gradient
descent algorithms, stochastic gradient descent

algorithms, support vector machine

wazdanedny

Foundations of Machine Learning

and Algorithms

mMsanAAudsRTsEInElngn s
- v k3 Il [
Beudgneadlagdszinunnuinasdy Anuaun
TunsiFeusiensy msnunanmewdesiuaiy

v v

Fudiou ANuAAIAAAIUNTUTELNAMAEATINALAYY
aada ' o a o v o o
038 nsanrAudsLdlasaselinign 6
yuglady nsyan nsiadonuasnsaaumy
wuudiaes n1sBeudBeewing nsandiay
Weomedsendayliiagn nsaananiudanndes
- an a2 coam
LLAZLADNYININ ITLARDUAINIULNILAYUA ITLATDUN
a e am a e
AUNILAYUAYDY ITLAFDUNRNULNILAY UL DY
wuvalnuaain dunesninmesiuadu
Empirical risk minimization, probably
approximately correct learning, uniform
learnability, the bias-complexity tradeoff,
estimation and approximation errors, the VC-
dimension, structural risk minimization, linear
predictors, boosting, model selection and
validation, convex learning, regularized loss
minimization, fitting-stability tradeoff, gradient

descent algorithms, stochastic gradient descent

algorithms, support vector machine
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Advanced Machine Learning
msduunUssinndeyadedunaiv

nnnesuNATY Wnsieerla Jywinisviune

vannguuazdudou sulidinaula grulndidesiian
lasseUssamidien N1sLUINgy N15anvuIniia
nsasIazNIAnEendn Yy

Data classification with support vector
machines, kernel methods, multiclass

and complex prediction problems, decision

trees, nearest neighbor, neural networks,

clustering, dimensionality reduction, feature

selection and generation

- finse3vn 252641

252661  Uyausehvgaieadng 3(2-2-5)

UALLUUTIABIFIUTIN

Generative Al and Foundation Models

aunaseuiusadyuuuUssaiviey
wuusaasnslvadednseiiios auniaids
auuswuvdNgauIamTaun s Teuldn n1sin
WUUTRDWIINTTUAAZUUY LUUTIABINITUNS
wwunailideiiios msaadadouly wuudaeins
undnszareuuuidomunimie fuguns
USTUIBNANTHISTIUYIR LUUI@0INTUIA LG
mstheleunduuasynssAvsiinsemiings
g19au33 uwuudaesdeUigiianiug wuudiaes
Bealoanm-n1wn

Neural ordinary differential equations
(NODEs), continuous-depth flow models, reverse
time stochastic differential equations (RTSDEs)
with code implementation, training models via
score matching, discrete-time diffusion models,
conditional

generation, text-guided diffusion

models, natural language processing (NLP)
fundamentals, large language models (LLMs),
backpropagation and hardware-aware Al, state-

space models, vision-language models

- Liuse3en
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252662 \A3eUeUsTAmITiDY 3(2-2-5)

Yunlvgatiud

Infinitely Large Neural Networks

nguin1sUszanaAuUaInNg 33n11Aes
wa nsSeusauansMrdl N33R
naweifleweinsanamannsiious wieve
Uszamifioufisraadugunszuaumsimdde 1wes
waunausUsraifisivedlasstneiiianuniig
athud MITAssidsauueds anvaunsalung
Hnvedlassneuszamiflendifieniadnetiug aunns
Weeyiusanlyuuulssaniisuuaswuudiaes
auna

Universal approximation theory, kernel
methods, random feature learning, continuous-
time analysis of gradient descent, neural
networks modeled as Gaussian processes, the
neural tangent kernel of infinitely wide networks,
mean-field analysis, trainability of infinitely deep

networks, Neural ODEs and equilibrium models

- N8990

252661 vewsladiisiivadin 3(2-2-5)
Algebraic Topology
U3giiunaqu ngufjunseselnd njlse
woln¥ gousladuazlngouslad
Covering spaces, homotopy theory,

homotopy groups, homology and Cohomology

252621  vewsladiafivadin 3(2-2-5)
Algebraic Topology
Uigliunagu ngufjunseselnd njlee
wolnl gousladuazlngouslad
Covering spaces, homotopy theory,

homotopy groups, homology and Cohomology

a o a
- WagUsHES 187U

252662 13V IAEATOUIIS 3(2-2-5)
Differential Geometry
wuilnladimeyiusld westuda

suAsinvessiul wevlwinewuadu ns

o o AT ¢ e ¢ A o

dudnsauuuudlias Nasnnmes nyUaLazNgAdn

ad v

AlUosau
Differentiable manifolds, fibre bundles,

Riemannian geometry, affine connections,

integration on manifolds, vector fields,

introductory Lie groups and Lie algebras

252622 \SVIAINTRRUIS 3(2-2-5)
Differential Geometry
willrasfivneyiusld Iuestuda

- S0 o« « o
sndinvessiuy wenlineuwady ns

Differentiable manifolds, fibre bundles,
Riemannian geometry, affine connections,
integration on manifolds, vector fields,

introductory Lie groups and Lie algebras

- WaguswaseIn
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Advanced Ordinary Advanced Ordinary
Differential Equations Differential Equations
nguiunnisiaswasiinuduliagag ngefiunnsiaswasiinnudulsogn
Wied aunadeuyiudidudunarlidadu ssuu Wen aunadseniusiduduarlidadu szuu
aunsBeyiusiBudu nguiuniadesaimuasly aun1aBeuiusiBudu nguiunadesnmuasla
wtgsnmvesszuvaunIndeyiuddudunaslide | wlesnmussszuvaunisidieyiusidadusazliids
W 1
Existence and uniqueness theorems, Existence and uniqueness theorems,
linear and nonlinear differential equations, linear | linear and nonlinear differential equations, linear
systems, stability and instability theory of linear systems, stability and instability theory of linear
and nonlinear systems and nonlinear systems
252671 wnazidukazauiunsiiugu 32-2-5) | 252651 anmnazidusassuiunsifiugy 32-2-5) | - WasusaTein

Probability and Stochastic Process

Auasidosuasinuuninasdu
arundudase fuusguuaznisuanuaswassauUsey
anutasdusuuideuly NYIPETIULN
ngufunlindiianans wuaAudsdn glguuy
wdrerluagnisiadeulminuusdioy. unuszend
Aassunades

Basic properties of probability models,
independence, random variables and their
distributions, conditional probability, law of large
number, central limit theorem, random walk,
Markov chains and Brownian motion, selected

applications

Probability and Stochastic Process

Auanifidosuesinuunniesdu
Aruudasy fuUsduuaznisuanuaswassauUsgy
aaagdusuuiteuly NI IIULN
noufundndninnans wunfudedy gnlduuy
indaovaznsiedeulmuuusilioy undszgnd
Aaassunaies

Basic properties of probability models,
independence, random variables and their
distributions, conditional probability, law of large
number, central limit theorem, random walk,

Markov chains and Brownian motion, selected

applications

252672 mTieseRRuUTUssand  3(2-2-5)
Applied Multivariate Analysis
nswanuasUnAvesiuUIHy n1siley

namidayamulsng n1slAT1EiANulsUTIUYeN

faudsng Mmsleseiduungy Bnnsannse
wuvaedain nisieTwianduiusailuiinea n1s

- c e o - s

ApzesrUsEnaundn n1sAselade n1s

TnTevidnngy nsdnaduiiuuuny Wsunsu

° 3 aa &

d393UneEns nsdszgne
Multivariate normal distribution,

multivariate data plots, multivariate analysis

of variance, discriminant analysis, logistic

regression methods, canonical correlation

analysis, principle component analysis, factor

analysis, cluster analysis, multidimensional

scaling, statistical packages, applications
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Applied Linear Models
n1s0nABELTUAUNY N1TATIZIAIY

wlsuUTIw suUastoya wagnseasimin

luduuuilandu nsannsgaedafndmiudoya

PEVALRILUUN Fuuuidadurialy nnsUsvanm

LLazﬂ1ianmwuﬁaﬁ%msﬁuﬁ'smafwmﬁﬂLmuﬁﬁa

aaaﬁaaﬁqm nsanaesnuutdres MuuuTduy

wuvdendmiumsnain1ses fuuudmdudeyanis

agsan waznaliansaanesliidady msUszend
Multiple linear regression, analysis of

variance, transformations and weighting

in linear models, logistic regression for binary

response data, generalized linear models,

estimation and inference using iterative
reweighted least square (IRLS), Poisson
regression, loglinear models for contingency
tables, models for survival data and nonlinear

regression techniques, applications

252652  fuuuigadulszand 3(2-2-5)
Applied Linear Models
N30AABELTUAUNY N1TATIZIAIY

udsusIu nsuUastoya wagnseanimiin

Tufuuudadu msannssaeiafndnsudeya

FRUALBIMULYT Fuuudaduriily nnsUszanu

LLa:ﬂﬁaqmuﬁ'ssﬁ%'ﬂWiﬁuﬁadaaﬁmﬁmwuﬁwﬁq

aaqﬁaﬂ‘ﬁqm nsanapeluuadues Muuuidadu

wuudendmiumsanises sauuudmiudeyanis

agsan uazmpaianisanneslidadu nsuszend
Multiple linear regression, analysis of

variance, transformations and weighting

in linear models, logistic regression for binary

response data, generalized linear models,

estimation and inference using iterative
reweighted least square (IRLS), Poisson
regression, loglinear models for contingency
tables, models for survival data and nonlinear

regression techniques, applications

= o a
- WagusiaTein

252674 aun1sseuiusEoednsUNTRN3(2-2-5)

Partial Differential Equations

for Finance

msmmsmuqmﬁmwmu AslUshATY
Wewarans aunisusdaduailed nawas
AU mimuauﬁmmzamﬁudu KipRelole
wuusaLosuanfiumie aunsuefiafu-alad-
WALNY MINTIRA0UNTSIANEY aun1siveyius
Wiugugnsildiutde namgatds nquiuniam
uol aun1swisludn Nal,aamﬁug’lu JgynAveu
wdnnaAggn undssgndifeatunsiusasiant
mnseuINzaNLaznaentnsden

Deterministic optimal control, dynamic
programming, Hamiton - Jacobi
equations, viscosity solutions, stochastic optimal
control, discrete and continuous time, the
Hamilton - Jacobi - Bellman equation,
verification of arguments, stochastic differential
equations, Ito’s lemma, backward and forward
Kolmogorov equations, the Feynman - Kac
formular, stopping times, Girsanov’s theorem,
parabolic equations, fundamental solution,
boundary value problems, maximum principle,
applications to finance including portfolio

optimization and option pricing

- finTe3Yn 252674
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Mathematical Quantum Mechanics
sUtefienvasnamanseaauiy s

suileuiinendinmanivamguimeusiu

ﬁawaﬁﬁugmmaaﬂamam%mauoﬁ“mazammimi

\doud sudoudtnsussinauasngu]]

nsnszany nasnanieneusudedining deadu
Formalisms of quantum mechanics

including mathematical methods of

quantum theory, basic postulates of quantum

mechanics and equation of motion,

approximation methods and scattering theory,

introductory relativistic quantum mechanics

- finge3vn 252675

£
o

252676  wuudaoATugiindugs 3(2-2-5)
Advanced Econometric Models
sITHMAveNATYgHALAzTayA N3

AinTgvinisannesiedeyauwuuinuin

MTIRTEinIsanneYretayALUaLNTHLIAN
The nature of econometrics and data,

regression analysis with cross sectional data,

regression analysis with time-series data

- GRSV 252676

252677  @uN1sLveYIRUS 3(2-2-5)
LAZIZUULTINA TR
Differential Equations
and Dynamical Systems
a o a v a a
wqwgwﬂﬂmmssummmu NN
vosszuuliBadu willvadafiesuasnguiunves
g1V NTBULIY NufanTsesszuuliBadu
- a cu
799 UNAT Luuangdau
1ndnsdlin nsdwuuUnnus lumesindu
General theory of linear systems, local
theory of nonlinear systems, stable manifold
and Hartman-Grobman theorems, global theory
of nonlinear systems, Poincare-Bendixson

theory, limit cycles, Poincare maps, bifurcations

252653  @uN1vRYINUS 3(2-2-5)
HAZIZUULTINATHR
Differential Equations
and Dynamical Systems
ad s v - o
nguiinluvesszuudadu noufanizd
. AT 6 <
vasszuulidudu willadiatiesuazvguiunves
g1 NTBULI Ve iiweszuulidady
- A cu
999 Y9N Luunngsu
Tndnsdlin nisdsuuutaenns Tuesiadu
General theory of linear systems, local
theory of nonlinear systems, stable manifold
and Hartman-Grobman theorems, global theory
of nonlinear systems, Poincare-Bendixson

theory, limit cycles, Poincare maps, bifurcations

- WaguswaseIn

- USuAesuIesIein
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252678 aunsiiseyusgesiuga 3(2-2-5)
Advanced Partial Differential Equations
wannstugaesaumsSseyiuseos

SusuiindadudunagliiBady nanavetiseou

nssunauN1dveyiustessuiuaes AaauTR

YoNARALEMTUANNTS

B9 WansluawasddamesTualuiidvly
Advanced concepts of linear and

nonlinear first-order partial differential

equations, weak solutions, classification of
second order partial differential equations,
properties of solutions for elliptic, parabolic and

hyperbolic equations in general dimension

252654 ammn%myﬁuésiaa%uq& 3(2-2-5)
Advanced Partial Differential Equations
wanmstugmesannsiseyuseos

susuiiniadudunagliBady nanavotnseeu

nsRuUNauNsveyiustsssuiuaes AaauUR

YoHaRasdInTUANNIS

B0% @anslvawezddemesuatludifvily
Advanced concepts of linear and

nonlinear first-order partial differential

equations, weak solutions, classification of
second order partial differential equations,
properties of solutions for elliptic, parabolic and

hyperbolic equations in general dimension

d' o a
- WagusiaTein

252679  seUUNA NI ULATUEHA 3(2-2-5)
Dynamical Systems for Econometrics
LLmﬁ‘m“ﬁugwuuaxixwaan% FEUUNAIR

Tiiffgauarunlszgnd unkugtveInIIAYINE

flauuunain unuszgndvaamsmeAnmngiian

wUUNaIn

The basic concepts and scalar systems,
dynamical system of higher dimensions and
some applications, an introduction to dynamic
optimizations, some applications to dynamic

optimizations

- T3V 252679

252680 Vhdefiauadinaanidugs 3(2-2-5) | 252680 vhitondnmanitugs 3(2-2-5) | - Wasudenein
Special Topics in Advanced Special Topics in Advanced
Mathematics Mathematics
Anvuagliazivhdondnmansiuge Anvuarliaszivhdondnmansiugei
wawla iaula
Study and analyze topics in advanced Study and analyze topics in advanced
mathematics that are of special interest mathematics that are of special interest
252681 & 1 1(0-2-1) | 252681 dunun 1 1(0-2-1) | - Yiueduesedn

Seminar 1

ANSENAUATT N158IU ASARILATIER NS
auouaraAUTIINANUITY WEIBUNAINNIY
Fmsmsadiaenansiideglummaula

Practice searching, reading, critical
thinking, and giving oral presentations of

research or academic articles of current interest

in mathematics

Seminar 1

MMSRNALATT ANT87U NSARILATIZA NS
dausnazeAUTENaUITY WIoUNAIUNIY
Fmsmendiaeansiiideglumwaula

Practice researching, reading, critically
analyzing, and presenting current mathematical

research or academic articles
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252682 duuun 2 1(0-2-1) | 252682 duuun 2 1(0-2-1) | - YSufeSuesein
Seminar 2 Seminar 2
msthiauekazaAuTeramuITed msthiauekaveAuTeramITed
Waulansndinmansidamgufviedalszand aulanepdiamaniidmgufviedalszans
Presentation and discussion of Presentation and discussion of
interesting research in the theoretical or applied | compelling research in theoretical and applied
mathematics mathematics
252683 duuun 3 1(0-2-1) | 252683 duuun 3 1(0-2-1) | - YFudesuesein

Seminar 3
msthiauskazeAUMaieiunande
mqmﬁmmamﬁuﬂwﬁﬂmu,smmmmsuﬁmﬁ
uanaafiuly amsudunuimienisyininednus
Presentation and discussion of current
research in different fields of
mathematics for being the direction in doing the

dissertation

Seminar 3

msaguligmuaznisiiaueuuiudly
Tangdgymananudsznaunisel

Summarizing problems and presenting

solutions to issues from the workplace

252684 duuun 4 1(0-2-1)
Seminar 4
AIENTBULAZUILEUDIUITINIS

ARAAEARS
Practice how to write and present the

research in mathematics

- fasgivduuun 4

252690 Aneniiwus 1 uuu 1.1 6 waein | 252690 Anendwus 1 uwu 1.1 6 mhedn | - USumesulesedn
Dissertation 1 Type 1.1 Dissertation 1, Type 1.1
fnwesrusznouIneniinus Auat AnwasRusenouineniinus Auai
numuenaIkazITeTietes suaUstiiy NumuenasHar It iReates fmuaUseiiu
Tand/deingniinus Tand/deinerdnus
Studying the elements of a thesis; Studying the components of a
reviewing literature and related research; and | dissertation; reviewing related literature and
determining the thesis title research studies; and determining the dissertation
topic/title
252691 Anefinus 2 Luu 1.1 6 wiwin | 252691 Anendiwus 2 wwu 1.1 6 wwhn | - USuA1esuneseivn

Dissertation 2 Type 1.1

WL enasLanmILAnTIuEaAIIU
Aneniinus (Concept Paper) wagdnvimanis
Funseienansuazaideiifeades

Developing a concept paper and
preparing a summary of literature and related

research synthesis

Dissertation 2, Type 1.1

WRILONATUANIALARTIVEDAREITU
Anefinus (Concept Paper) wazdnvimans
Fuamzsienansuazanideiiiedos

Developing a concept paper and
preparing a review of related literature and

research studies
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252692  Ane1inus 3 Luu 1.1 9 wiwAn | 252692 ANendwus 3 wwu 1.1 9 whedn | - Usumesulesiedn
Dissertation 3 Type 1.1 Dissertation 3, Type 1.1
Waniesosdlonaziinside davilaseans Waneiesionayisnsite davilasedn
Ineniinug ilorhiaueronngnssing neniinug iothiauedonngnssing
Developing research instruments and Developing research instruments and
research methodology; and preparing a thesis research methodology and preparing a
proposal in order to present it to the committee | dissertation proposal to be presented to the
dissertation committee
252693 Aneiinus 4 wuu 1.1 9 wiein | 252693 Anendwus 4 unu 1.1 9 mhedAn | - USumesuiesiedn
Dissertation 4 Type 1.1 Dissertation 4, Type 1.1
unusndeya yecuaruiTmi Wiunusindeya esuanuimni
Inenfinusiea1nssiivinuineing Inenfinusrea1aseivsnuvineniinug
Collecting data and reporting the Collecting data and preparing a
progress of the thesis to the thesis advisor progress report to be presented to the
dissertation advisor(s)
252694 Anelnus 5 uuu 1.1 9 wieAn | 252694 AMeNTNUS 5 unu 1.1 9 whefa | - USuAesuiesigiv
Dissertation 5 Type 1.1 Dissertation 5, Type 1.1
Aaszvideya davivinendnusadusie Tinszvideyn Ivivingninusatuiie
Analyzing data and preparing a draft of Analyzing data and preparing a draft of
the thesis the dissertation
252695 Aneiinus 6 wuu 1.1 9 wiein | 252695 Anendwus 6 uwu 1.1 9 whedn | - USumesulesedn
Dissertation 6 Type 1.1 Dissertation 6, Type 1.1
Faviinenfinusauysaluazunauide aueinefinusuazaeutinian Javt
WleAfsnieunsmanasid3ansin Ineniinusanysal warunanuIdoiiofuimeuns
Preparing a full-text thesis and a AsLnueidSaNsANYN
research article in order to get published Presenting the thesis work in a thesis
according to the graduation criteria defense; and preparing a complete dissertation
and research articles for publication according to
the graduation criteria
252790 Anefinus 1 wuu 2.1 3 waein | 252790 AMendnus 1 unu 2.1 3mhedn | - YSumesuiesiedn
Dissertation 1 Type 2.1 Dissertation 1, Type 2.1
finwesdusznauineniinug duai finwesdusznauinendnug Auain
nUUENAIkaEUITETREITeY fvuaUsuiiy NueNasHas AT RALITes fmuaUssis
Tand/mdaIneninus Tand/mdeinendnus
Studying the elements of a thesis; Studying the components of a
reviewing literature and related research; and | dissertation; reviewing related literature and
determining the thesis title research studies; and determining the dissertation
topic/title
252791 Anefinus 2 Luu 2.1 6 wAn | 252791 Anendinud 2 wau 2.1 6 mhedn | - Usumesulesedn

Dissertation 2 Type 2.1

NAUNDNATUANIAINANTIVI DALY

Y

Ineniinus (Concept Paper) uazdnvinans

A od v

Fupszienaisuazuideiiietes
Developing a concept paper and
preparing a summary of literature and related

research synthesis

Dissertation 2, Type 2.1

NAUNDNATUENIANANTIVEDALNEINU

o

Aneinus (Concept Paper) uazdnvinans

aw o4 v

fFupszienansuazuiItenieItes
Developing a concept paper and
preparing a review of related literature and

research studies
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252792 Anefinus 3 Luu 2.1 9 wiwAn | 252792 Anendiwus 3 wnu 2.1 9 whedn | - Usumesulesiednn
Dissertation 3 Type 2.1 Dissertation 3, Type 2.1
Wannedeslowasisn1ide davilaseng Wanededlonasiin1ide darilaseng
Inendinus iloriauerenmnIsun Inendinus iiothiauesenmenssunng
Developing research instruments and Developing research instruments and
research methodology; and preparing a research  methodology and preparing a
thesis proposal in order to present it to the | dissertation proposal to be presented to the
committee dissertation committee
252793 Aneniinus 4 wuu 2.1 9 wieAn | 252793 Anendwus 4 unu 2.1 9 mhedAn | - USumesuiesedn
Dissertation 4 Type 2.1 Dissertation 4, Type 2.1
Wiususdeya sneeuauiImi Wiunusdeya Aesizsideya davh
Ineninusreessiivinuineniinus Ingnfinudatiusis
Collecting data and reporting the Collecting data; analyzing data; and
progress of the thesis to the thesis advisor preparing a draft of the dissertation
252794 Aneinus 5 uuu 2.1 9 wieAn | 252794 AMeNTwus 5 unu 2.1 9 whefa | - USuAesuiesigiv
Dissertation 5 Type 2.1 Dissertation 5, Type 2.1
Faviinendnusatuanysaiuarunaiy waueinelinusuazaoutnian davih
Weidloffamimounsnannaridnianisfinw Inendwusatuauysel uasunanaieuioffn
Preparing the full-text thesis and | WBWNIABIAMIIENSANSANW
research an article in order to get published Presenting the thesis work in a thesis
according to the graduation criteria defense; and preparing a complete dissertation
and research articles for publication according to
the graduation criteria
252890 Anednud 1 wuu 2.2 6 waeAn | 252890 AINENTINUS 1wy 2.2 6 mhedn | - YSumesuiesieIn
Dissertation 1 Type 2.2 Dissertation 1, Type 2.2
Anwesrusznavineriinug Auni Anwesfusznauinerdinug Auaii
nunmuenasuazIeiiAates fuauszsiy numuenaTuaziefiAeates fvuauszisiu
Tand/deingnfinus Tand/deinerdnus
Studying the elements of a thesis; Studying the components of a
reviewing literature and related research; and | dissertation; reviewing related literature and
determining the thesis title research studies; and determining the
dissertation topic/title
252891 Aneniiwus 2 wuu 2.2 6 wiaein | 252891 Inendiwus 2 uwu 2.2 6 mhedAn | - USumesulesedn

Dissertation 2 Type 2.2

WamenansuansnNARTIVEaaiEaty
Aneiinus (Concept Paper) wagdnyi
nansduATERenasuarAfefiAeate

Developing a concept paper and
preparing a summary of literature and related

research synthesis

Dissertation 2, Type 2.2

A eNaNLANIANNARTIVBAIAEIT
Anefinus (Concept Paper) wazdnyi
HansdATERenauarITeTiAedes

Developing a concept paper and
preparing a review of related literature and

research studies
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252892  NYIINWUS 3 LUU 2.2 9 wihwfAin | 252892 Amendiwus 3 uwu 2.2 9 whedn | - Usumesulesiedn
Dissertation 3 Type 2.2 Dissertation 3, Type 2.2
Waniesosdlonaziinside davilaseans Waneiesionayisnsite davilasedn
Ineniinug e iauesenmnITNg Aneniinug ieriauesonmenssunis
Developing research instruments and Developing research instruments and
research methodology and preparing a thesis research methodology and preparing a
proposal in order to present it to the committee | dissertation proposal to be presented to the
dissertation committee
252893  Anefinud 4 WuU 2.2 9 wiaein | 252893 Inendiwus 4 uwu 2.2 9 mhedAn | - USumesuiesiedn
Dissertation 4 Type 2.2 Dissertation 4, Type 2.2
unusndeya yecuaruiTmi Wiunusindeya esuanuimni
Inenfinusiea1nssiivinuineing Inenfinusrea1aseivsnuvineniinug
Collecting data and reporting the Collecting data and preparing a progress
progress of the thesis to the thesis advisor report to be presented to the dissertation
advisor(s)
252894  ANYITWUS 5 LUU 2.2 9 wihwfin | 252894 Anendiwus 5 uwu 2.2 9 wihedn | - Ysumesulesiedann
Dissertation 5 Type 2.2 Dissertation 5, Type 2.2
Aaszvideya davivinendnusadusie Tinszvideyn Ivivingninusatuiie
Analyzing data and preparing a draft of Analyzing data and preparing a draft of
the thesis the dissertation
252895 Aneiiwud 6 WUy 2.2 9 waein | 252895 Inendinus 6 uNu 2.2 9 whedn | - USumesulesedn

Dissertation 6 Type 2.2

o a a

Foviivendnusatuanysaivasunaig
a2y & da ¢ ' co =
IYULWDEIWUWLNG LLWIRTLLNEUNGLIINIANYN

Preparing the full-text thesis and a
research article in order to get published

according to the graduation criteria

Dissertation 6, Type 2.2

usIeniinusiazaaulinilal davih
Inendinusatiuauysel uarunaAdeiitofiu
WEUNIABINATIE NS an 1SRN

Presenting the thesis work in a thesis
defense; and preparing a complete dissertation

and a research article for publication according to

the graduation criteria

255511 nguijauinozdy 3(2-2-5)

Theory of Probability

U3gfianuinasduanuiravidunuudl

P aa a a o '
Reoulvwavanuddasudealaunaindiulsdy
flafduanunuintuauutasidulazieaidunis

LANKIS ANANANLIBLAEANNLUSUTIW Handu

o A

Aeflia Nsuanuasvesileiduvessiuusdu Haidu

Snvmuzaniy Usznnuean1sgidivesiiuysgy

v o

Nuiuniadnindiunans uassiadfsuiu

Probability space, conditional

probability and  stochastic  independence,

random variables, probability density function
and distribution functions, expectation and
variance, generating function, distribution of a
characteristic

function of random variables,

function, of convergence of random

types

variables, limit theorems, and order statistics

- e 255511
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255523 msmsgidauUsuyussend  3(2-2-5)
Applied Multivariate Analysis
N13HANUWIUINANAAIMYS NTMdUTU

Foyavanouus mssyumuiadfitunnmes

Auadglussanavianguuazasings n1siase

AuLUsUSIUAERILYS N1saAsIEidIulsEnau

wan nmsdnseitade nsheszddunngy n1s

Aaseiuiingy nsanananedf uaznisuszend
Multivariate normal distribution, graphs

for multivariate data, statistical inferences about

mean vectors for one and two populations,
multivariate analysis of variance, principal
component analysis, factor analysis, discriminant
analysis, cluster analysis, multidimensional

scaling and their applications

- finge3vn 255523

aa a o

255571 adgadimuanmasn1sUssgnd  3(2-2-5)
Computational Statistics and
Applications
wmadanssundiviuadslumansmei

aa as o o oA °
da06 DEUAWLLﬁmiﬂLLaa‘ﬁLLf\]ﬂ‘LUW w3esdinlunisfiuan

{34

2

ugs NM3dnaestoya wallanoudaisla uasnis

[«

szEnd

Modern computational techniques in
statistics, Bootstrap and Jackknife methods,
intensive computational tool, data simulation,

Monte Carlo techniques and their applications

- finge3vn 255571

255573 myieswideyaruinive 3(2-2-5)
Big Data Analytics
ANUNUUALANAN YU YDITDYATUIN

gy n3dnn1stayavunalvg Lﬂ?mﬁaﬁugmuaz

msinwSeudaya nsvinnuazeIndeya N5y
mstaya nsudastoyauasnisanneutoya n15v
wilasdeyaiiomnguiuungenudsius nssuun
doya n3dnnqudeya lasseUsvamifiendmiy

Joyavunalng warn1suseynd
Overview and characteristics of big data,

big data management, tools and data

preprocessing, data cleaning, data integration,
data transformation and data reduction, data
mining  for  patterns and  associations,
classification, clustering, neural network for big

data and their applications

- fins18797 255573
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279535 uuniltuiagiu 3(2-2-5)
TunsiBeuivoanio
Current Trends in Machine Learning
awsamveansiieuivend ssafelvsl
Hegratu Tasselszamuuunouligiu anude
vauasav1eiedn n1sangleanisiSeus nsiseud
wuudnludi® msseuiuuuliidaeu 13980 wade

=

Wn19iTeuiiTedn NsUTEIIANABYNTULIAN NS
Weusuuuasumdudedin ueundiadudmiunig
\Fouivaaniesaelni @nnisniouaesdle
waglavan3ilddmiunsiFouiveandesasfelmi)
Furesnrunmadou pndevennieteidedn
msasranseiewuy Tidude nisussaanadeys
WBaaynsd N1sleuiiasuidudedin weundiaduy
dmiunmsandn e weundiedudmiussuumsTi
Az Msdaatuninsinduanuiinund waund
Fu paufiunasivial

Overview of modern machine learning
methods, for example: convolution neural
networks, deep belief networks, transfer learning,
automatic learning, deep unsupervised learning,
practical techniques for deep learning models,
time series processing, deep reinforcement
learning, machine learning applications (practice
in preparation environment of recent trends
machine learning tools/library), residual layers,
deep belief networks, generative adversarial
networks (GANs), time series processing, deep
reinforcement  learning, speech recognition
application, recommendation systems
application, anomaly detection application,

computer vision systems application

Afiusneinn 279535
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279541 MsiBsuiiddnuasunUssend  3(2-2-5)
Deep Learning and Applications
TrsswneUsvamiiudadu wesiwunsou

waredu n1sidenuuuTiaes n1sunsnszanely

TN NITUNINTZABTOUNGU NITAIUINNIT

Weuil¥edn laseeuszam Weuuuuaeuligiu

TassgUszamiiisauuuiugy nsdsegneldly

paNRLAEIIIAY Trasaumnd Fuma anulasady

malatues waviny

Linear neural network, multilayer
perceptrons, model selection, forward
propagation, backward  propagation, deep
learning computation, convolutional neural
networks, recurrent neural networks, application
in computer vision, bioinformatics, fintech,

cybersecurity, and games

Afiusneiv 279561
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AEA519158 As.gWn aduld

wuuasURaNIsRANTaNININYRaNgasUTYYIn B UndIn aru1dvintinatans

nangnsuTuUge w.A. 2569

1. SEazdeaNeINUNITUMTINNENEaNgnsUSIIRulUndin anu3vadammans

A

Do FLATEININ AT s e
Rl YAy N N T o OO
daio....AYANAMENT ANLINIAIENT UMTINETTEIA oo
< ! [ v 1 = 1 v 1 =1
2. AWWsievangns 1 TUT9) Fawlmannssaluil
2.1 vianed 1 Toyanall
Junangnsfifinuasnadesiufianisuleuisiasgnsmans n1swaunIdiauYes
Useina uazaennnosnuiiusiananvesaniduiiaenndssiunisianguaniiugaufnw
v =3 < ! [ v -:l' a o a Y o 1l o ® '
vangasidanuInsuiulsmanansivendndudinliviulangalnidanudndu lngs1unis
IAN15 58U N UTUUTIT N ngnsUsuUTel e 2564 Wineliieulailanialald
walulaglu o Wusiedvadaiansiazaanieng q MiNeide9 wazinyeaug iy
weussuiieysanmsglanaieuents dnviszidulenmaves {iieulunisysannisausiv

[

Tymvedannigueniiietlugnisudananuidendnuninuazaoulandnisiaudseinag

a 1 1

1 vdnamslalinnudrdyionisiasuwdasaanalulad 1wy Jaya1usehvg (A) wazseuy

Slusl@ Fadeadnisiiasgrideyauasszuuiinsziveyavuialug (Big Data) uag loT
(Internet of Things) nangasiiAludenAR o3 UIFe A vRIAMELATUNIINGITE 1Y
wEngmTIneAansnuitudin anviviadamans sjadumsiaundadialidaudeiny
Fagungquiuarnsuszgndldadnmanslumanising 4 aaeaauannsntaiuliuuld
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J., Petrot, N., Ruanthong, W., Punyodom, W., Topham, P. D., Tighe, B. J., & Ross, S.
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elongation: Investigation of miscibility, morphology, crystallinity and modelling.

Polymers, 15(2), 303. (Scopus)
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generation, and loss using 5 MWh BESS - A statistical and economic approach. /EEE
Access, 12(2024), 73620-73632. (Scopus)

Sisarat, N., & Wangkeeree, R. (2024). Necessary and sufficient optimality conditions for

reverse quasiconvex programs. Carpathian Journal of Mathematics, 40(2), 431-442.

(Scopus)
Wangkeeree, R., & Preechasilp, P. (2024). Characterizations of €-approximate solutions for
robust convex semidefinite programming problems. Carpathian Journal of
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Namnak, C., & Rodtes, K. (2025). Generalized matrix functions and some refinement inequalities.
Linear Algebra and its Applications, 704(2025), 123-131. (Scopus)

Gatephan, P., & Rodtes, K. (2024). Idempotent factorization on some matrices over quadratic integer
rings. Communications in Algebra, 52(4), 1360-1373. (Scopus)

Rodtes, K. (2024). Chollet's permanent conjecture for 4x4 matrices. Linear and Multilinear Algebra,
72(16), 2633-2638. (Scopus)

Rodtes, K. (2024). Some remarks on permanental dominance conjecture. Advances in Applied
Mathematics, 160(2024), 102758. (Scopus)

Rodtes, K., & Anwar, M. F. (2024). Permanents of block matrices. Linear Algebra and its Applications,
698(2024), 94-101. (Scopus)
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Artsawang, N., Plubtieng, S., Bagdasar, O., Ungchittrakool, K., Baiya, S., & Thammasiri, P.
(2024). Inertial Krasnosel'skii-Mann iterative algorithm with step-size parameters
involving nonexpansive mappings with applications to solve image restoration
problems. Carpathian Journal of Mathematics, 40(2), 243-261. (Scopus)

Chaichana, N., Ungchittrakool, K., & Poonpaiboonpipat, W. (2024). The development of
critical thinking ability through ARCS model learning activities on the sequence and

series of grade 12 students. Journal of Education and Innovation, 26(1), 177-190.

(TC1 2)

Thammasiri, P., Berinde, V., Petrot, N., & Ungchittrakool, K. (2024). Double Tseng’s algorithm
with inertial terms for inclusion problems and applications in image deblurring.
Mathematics, 12(19), 1-17. (Scopus)

Thammasiri, P., Wangkeeree, R., & Ungchittrakool, K. (2024). A modified inertial Tseng's
algorithm with adaptive parameters for solving monotone inclusion problems with
efficient applications to image deblurring problems. Journal of Computational
Analysis and Applications, 33(7), 782-797. (Scopus)

Ungchittrakool, K., & Artsawang, N. (2024). A generalized viscosity forward-backward
splitting scheme with inertial terms for solving monotone inclusion problems and its
applications. AIMS Mathematics, 9(9), 23632-23650. (Scopus)
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Kanlaya, A., & Klin-Eam, C. (2023). Constructing double cyclic codes over Fo + uFp for DNA
codes. Journal of Computational Biology, 1(1), 1112-1130. (Scopus)
Klin-Eam, C., & Sriwirach, W. (2023). Reversible complement cyclic codes over Zg4 + uZy +

vZ.4 for DNA computing. Discrete Mathematics, Algorithms and Applications, 15(7),
2250157. (Scopus)
Inchaisri, T., Phuto, J., & Klin-Eam, C. (2022). Negacyclic codes of prime power length over

the finite non-commutative chain ring pM[u] (u2>. Discrete Mathematics, Algorithms

and Applications, 14(1), 2150091. (Scopus)
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and Computational Mathematics, 9(2023), 119. (Scopus)

Thongtha, A., & Modnak, C. (2022). Optimal COVID-19 epidemic strategy with vaccination
control and infection prevention measures in Thailand. Infectious Disease Modelling,
7(4), 835-855. (Scopus)

Wattanasirikosone, R., & Modnak, C. (2022). Analysing transmission dynamics of HIV/AIDS
with optimal control strategy and its controlled state. Journal of Biological
Dynamics, 16(1), 499-527. (Scopus)
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Namnak, C. & Rodtes, K. (2025). Generalized matrix functions and some refinement

inequalities, Linear Algebra and its Applications, 704(2025), 123-131. (Scopus)

Sawatraksa, N. & Namnak, C. (2024). A Note on Maximal and Minimal Elements in
Semigroups of Partial Transformation Preserving Order and Contraction. Science
and Technology Nakhon Sawan Rajabhat University Journal, 16(23), 76-86. (TCl 2)

Namnak, C., Phanmun, C., & Laysirikul, E. (2023). Enumeration of numerical semigroups {0}
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Nakhon Sawan Rajabhat University Journal, 15(22), 123-130. (TCl 2)
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DaengkongKho, S., & Viriyapong, R. (2025). Within-host model of an HTLV-1 infection of
CD4+ T-cells incorporating an adult T-cell leukemia development: stability analysis
and optimal control by prevention and two treatments. J Math Comput SCI-JM,
39(2), 160-191. (Scopus)

Viriyapong, R., & Inkhao, P. (2024). Severe acute respiratory syndrome-coronavirus-2 (SARS-
CoV-2) infection of pneumocytes with vaccination and drug therapy: Mathematical
analysis and optimal control. International Journal of Biomathematics, 17(2),
2350021-2350037. (Scopus)

Viriyapong, R., & Laokhetkid, B. (2024). Stability analysis and optimal control for HIV
infection within-host model with immune response and antiretroviral treatment.
Journal of Applied Science and Emerging Technology, 23(2). e254013. (TCI 2)

Yosyingyong, P., Viriyapong, R., & Moore, E. J. (2024). Optimal control of a multiple delay
model for hepatitis B virus infection of hepatocytes with DNA-containing capsids,
immune response, and drug therapy. J Math Comput SCI-JM, 35(2), 182-207.
(Scopus)
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Klinsuwan, T., Ratiphaphongthon, W., Wangkeeree, R., Wangkeeree, R., & Sirisamphanwong,
C. (2023). Evaluation of machine learning algorithms for supervised anomaly
detection and comparison between static and dynamic thresholds in photovoltaic
systems. Energies, 16(4), 1-22. (Scopus)

Sisarat, N., Wangkeeree, R., & Wangkeeree, R. (2023). Strong duality in parametric robust
semi-definite linear programming and exact relaxations. Carpathian Journal of
Mathematics, 37(3), 477-490. (Scopus)

Kerdkaew, J., Wangkeeree, R., & Wangkeeree, R. (2022). Global optimality conditions and
duality theorems for robust optimal solutions of optimization problems with data
uncertainty, using underestimators. Numerical Algebra, Control and Optimization,

12(1), 93-107. (Scopus)
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Jantakarn, K., & Kaewcharoen, A. (2023). Strong convergence theorem for generalized
mixed equilibrium problem and Bregman totally quasi-asymptotically
nonexpansive mappings in reflexive Banach spaces. Thai Journal of
Mathematics, 21(1), 153-169. (Scopus)

Darvish, V., Jantakarn, K., Kaewcharoen, A., & Biranvand, N. (2022). A convergence
theorem for solving generalized mixed equilibrium problems and finding fixed
points of a weak Bregman relatively nonexpansive mappings in Banach spaces.
Acta Mathematica Vietnamica, 47(2), 553-569. (Scopus)

Jantakarn, K., & Kaewcharoen, A. (2022). A Bregman hybrid extragradient method for
solving pseudomonotone equilibrium and fixed point problems. Journal of

Nonlinear Functional Analysis, 6(2022), 1-17. (Scopus)
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Artsawang, N., Plubtieng, S., Bagdasar, O., Ungchittrakool, K., Baiya, S., & Thammasiri, P.
(2024). Inertial Krasnosel’skii-Mann iterative algorithm with step-size parameters
involving nonexpansive mappings with applications to solve image restoration
problems. Carpathian Journal of Mathematics, 40(2), 243-261. (Scopus)

Artsawang, N., & Ungchittrakool, K. (2024). A generalized viscosity forward-backward splitting
scheme with inertial terms for solving monotone inclusion problems and its
applications. AIMS Mathematics, 9(9), 23632-23650. (Scopus)

Nimana, N., & Artsawang, N. (2024). A strongly convergent simultaneous cutter method for
finding the minimal norm solution to common fixed point problem. Carpathian

Journal of Mathematics, 40(1), 155-171. (Scopus)

1.3 MNEBNIUIINIUIRY

2. 7131

3. l9de

Aaa ¢

4. UNANNIYVINTG (Szuguteyanafiu

5. NAIUNIIVINISG lUANBULDU

5.1 HAIUNIIVINSLNAFINNTTY




204

a ¥ o =
NAIIUNIIVINTEIUNAY 5 U

5.2 KRNIV TNNAUINTITBUNTHRULASNTSITIUS

5.3 NAIUNIGIBINISENDNAIUIULGUIYAISITUS

5.4 nsalAnu (Case Study)

5.5 uda

5.6 WAUIYNTH A191UYNTH UILIYNTH wazauIvIn1sduludnuue
WEINU

5.7 NAIIUES198IANUINEAERSazinAlulag

5.8 nasuaseasIAGUguUYSEE Aavs

5.9 @nsuns

5.10 YaNALIS

6. NAUNIITIN5SUTTdIAY

vadusasimanumaIvInistnediu ldlddumisvasnisineniesudiagyn WJu
¢ o

HA9IUNI9IVINITA LA TUNI SRS Anunaninaei i nrualun1sNaN T 9 iy AAaRAI5

o ] a < a N v [ =
ALK UININIVINTT Lﬂuwamummmm'ﬂuiau 5 Ygaunag LLﬁL’L‘UEJuGI’]NEULLUUU’i’iﬂJ’]LgﬂiﬁJ

({4 28A180519158 A3, algwa 9198919)

LNVDINAIUNIEIVING



205

HAIIUNNIYINITYB9D19158UTEIMANGATAINUTENIA N.N.D.

¥o - uwana (Mwlne)  : fUdeAansnasd aslafnn drsen

(NMe189ngw) : Assistant Professor Dr.Sopita Khamrod

a v L =
NAUNIIYINTEDUNAY 5 U

1. 9498

1.1 51897UN1578

1.2 unAuAde (seygudeyaiafiu)

Khamrod, S. (2024). Partially Invariant Solutions of the Navier-Stokes Equations by Using the
Polar conical Coordinate System. International Journal of Difference Equations,
19(1), 79-95. (SIR)

Kaewmanee, C. & Khamrod, S. (2023). Symmetries, Conservation Laws and Invariant
Solutions on One-Dimensional Gas Dynamics in Lagrangian Coordinates.
International Journal of Difference Equations, 18(1), 59-71. (SJR)

Khamrod, S. (2023). Partially Invariant Solutions of the Navier-Stokes Equations by Using the
Cylindrical and Spherical Coordinate Systems. International Journal of Difference
Equations, 18(2), 343-361. (SJR)

Khamrod, S. (2022). Partially invariant solution of the Navier-Stokes equations by using the
polar coordinate system. International Journal of Difference Equations,

17(2), 225-243. (SJR)
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Laysirikul, E., Sripon, K., & Chaiya, Y. (2025). Naturally ordered transformation semigroups
preserving an equivalence relation on an invariant set. Carpathian Journal of
Mathematics, 41(3), 673-685. (Scopus)

Sripon, K., Laysirikul, E., & Chinram, R. (2024). Maximal and Minimal Congruences on the
Semigroup Tg(X). Science & Technology Asia, 29(4), 32-38.

(Scopus)
Sripon, K., Laysirikul, E., & Sommanee, W. (2023). Left (Right) regular elements of some

transformation semigroups. Mathematics, 11(10), 2230. (Scopus)
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Sompong, J., Thailert, E., Ntouyas, S. K., & Tshering, S. (2025). Existence of solution and
Ulam stability of Hilfer-Hardamard sequential fractional differential equations with
multi-point fractional integral boundary value problem. Journal of Applied Analysis
and Computation, 15(3), 1536-1562. (Scopus)

Sompong, J., Thailert, E., Ntouyas, S. K., & Tshering, S. (2024). On coupled systems of Hilfer-
Hadamard sequential fractional differential equations with three-point boundary
conditions. Carpathian Journal of Mathematics, 40(2), 423-438. (Scopus)

Tshering, U. S., Thailert, E., & Ntouyas, S. K. (2024). Existence and stability results for a
coupled system of Hilfer-Hadamard sequential fractional differential equations with
multi-point fractional integral boundary conditions. AIMS Mathematics, 9(9), 25849—
25878. (Scopus)
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252615 MIANVIETIGALUY
AL

252621 Noweladiganyadin
252622 \3UANATRUNUS
252631 nuizaliladu
252632 Wsadiatgenslad
252633 aunslalownulmiand
A8

252634 N IIUTINYANN

[

252635 N13UsEENAvRITandin
252636 ufjsiadaivadadugs
252637 INYINTIRANULY
AIAAEAS
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252651 Auaziduuas
UM S ug

252652 FkUUGLEUUTEYNA
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252653 AUN1TTDYNUSHALTEUY
\Banadn

252654 aunsLdeyiustesdugs
252660 INFIUVBINITHILUIVOS
\n3esuazSaneaiiy

252661 UyayruseRugaeasng
WAZLUUIIABIFIUTIN

252662 \A30U8UsEAMLTIEIUN

Tnejotiua

(%
1Y

252680 UaAnFanTIUES
252681 duun 1
252682 duuun 2
252683 dUun 3
252690 INYIINUS 1 Wi 1.1
252691 INPINUS 2 W 1.1
252692 ANYIINUS 3 Wi 1.1
252693 INYIUNUS 4 uHy 1.1
252694 INYIINUS 5 W 1.1

252695 ANYNUNUS 6 b 1.1
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252790 ANYNINUS 1 Ui 2.1
252791 ANPINUS 2 Wi 2.1
252792 ANYINUS 3 W 2.1
252793 INYINUS 4 Ui 2.1
252794 INYIINUS 5 Wi 2.1
252890 INYIUNUS 1 UKU 2.2
252891 INYNINUS 2 KU 2.2
252892 INYNINUS 3 KU 2.2
252893 INYIUNUS 4 UKU 2.2
252894 INYNANUS 5 UKW 2.2

252895 INYTUNUT 6 bt 2.2
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