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4 | sedvveauldduniaein - - 5
IuIunieinNnaeanangns  Litdeendn 36 36 36




18

3.1.3 57929 luUnuIAAIg 9

U193 laidaenin 24 U28NA
- AY1U9AU AU 3 MUY
252530 NUANATLAULAS NG BuNIND 3(2-2-5)

Linear Algebra and Matrix Theory
- 3y den MUY 21 wiaein

Yaa A a a I~ I a 1 Ady [ o [ | 1 a
Tiddndensouneividentunguivideldd saududmulidesndn 21 wiiefa
laglvidndonimannguivitanguivmilslunquiiednulidesndt 9 miiein wagaiuise
donmaznguivlalumbeiafivde aeldanuiiureuane1asdnuineivendnus

NGNAIYINITIATIEN

252511 MQufuiYes 3(2-2-5)
Measure Theory

252512 ATIATIZAAINYH 3(2-2-5)
Set-Valued Analysis

252513 %gumau'i'%msmmmmzﬁqm 3(2-2-5)
Optimization Algorithms

252514 mimmmmgﬁqm%ﬁﬁuﬁfﬂ 3(2-2-5)
Fuzzy Optimization

252519 UaRANINAITIATIZN 3(2-2-5)

Special Topics in Analysis

252521 vawnalad 3(2-2-5)
Topology
252522 ANSIATIZIATIHanTU 3(2-2-5)

Functional Analysis
252523 Mufynnsearnsussend 3(2-2-5)

Fixed Point Theory and Applications
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nguIvINYANIN

252531

252532

252533

252534

252535

252536

252537

252538

252539

252541

252542

252543

252544

fiyadiounnssudugs
Advanced Abstract Algebra
Wand1in

Finite Fields

VRV RNIGERGEI,

Ring and Module Theory
NTIATIZAUNING
Matrix Analysis
NYAMLTINABILE
Multilinear Algebra
ngufingUiugs
Advanced Group Theory

N B FINUVINTUTINA

Representation Theory of Finite Groups

nuffangUldeiivndn
Algebraic Semigroup Theory
WtoiiLAYN19NvALs

Special Topics in Algebra
nounIMLazn1sUsEYnd
Graph Theory and Applications
N uiBnauiuImesn
Combinatorial Theory

Vo uf VAT yAn

Algebraic Coding Theory

ANYINIITREAU

Cryptography

nauIvadinAansUszEne

252551

252552

nanaunseyRusansley

Principles of Ordinary Differential Equations

nanauNSBeUIUSRY

Principles of Partial Differential Equations

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)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



252553

252554

252559
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NTUATILATIANAY

Numerical Analysis
NMTASNAILUULTIARIAAERS
Mathematical Modeling
WteiiAynRtineanTUsEyNa

Special Topics in Applied Mathematics

NguIYIININTSUBYA

a s

252561 msmAsngigalunsGouiveanieuasdagUszivg
Optimization in Machine Learning and Al
252562 SaneiunazadinmanslunisiGouiueanios
Algorithms and Mathematics in Machine Learning
252563 nanmMsnuatamaniveslyyussivgiivainuaznisussynd
Mathematical Principles of Generative Al and Applications
252564 Fmsnuadamansdmiunisifitussansainveanmn
Mathematical Methods for Image Enhancement
252565 35N1sNIANnAMERIIUNTIATIERUaYaUNTUNAT
Mathematical Methods in Time Series Data Analysis
252569 vvafikAun1aNTINeINSToua
Special Topics in Data Science
255511 wguijanuiiazdy
Theory of Probability
279535 winliuiagtilunsiSouivennies
Current Trends in Machine Learning
279541 nsSEUSTEnLazUNUIELNA
Deep Learning and Applications
entinus
252590 ANeninwus 1 Uauw 17, 2
Thesis 1, Type A 2
252591 ANeninus 2 Ui 17, 2

Thesis 2, Type A 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)

3(2-2-5)

3(2-2-5)

3(2-2-5)

MUY 12 U287

3 1UIBAM

3 U1UIBAM



21

252592 INYIAWUS 3 Wel 1 7. 2 6 NUIBAR
Thesis 3, Type A 2

sngAv1UIAuldituniaein UM 5 wena
252580 seilaulsiveluntinaans 3(2-2-5)

Research Methodology in Mathematics

252581 duuun 1 1(0-2-1)
Seminar 1
252582 &uuun 2 1(0-2-1)

Seminar 2
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3.1.4 WHUNISANYI

3.1.4.1 UWHUAISANEIENRSULAUY 1 2. 2

FUUN 1
AANISANYIAY
SREIY P23 wUenA
252530 NUANATLAULASNGBWNIND 3(2-2-5)

Linear Algebra and Matrix Theory

252580 szilpuisivulundaeans (Widumiein) 3(2-2-5)
Research Methodology in Mathematics (Non-Credit)

OOOXX Y NEDN 3(2-2-5)
Elective Course

XOOOXX AYUEDN 3(2-2-5)

Elective Course

574 9 wiqenn
aAnsAnYIUanY

SRAIYN Fodn RN

XXX ATUGDN 3(2-2-5)
Elective Course

OO ATUGDN 3(2-2-5)
Elective Course

OO AT UGN 3(2-2-5)
Elective Course

XXX ATUGN 3(2-2-5)
Elective Course

252581 duuun 1 (liduniheiin) 1(0-2-1)

Seminar 1 (Non-Credit)
252590 ANeniwus 1 Uau 17, 2 3 NEAn

Thesis 1, Type A 2

593 15 %80
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PUUN 2
= v
AMANSANYIAU
SWEIY Rkl
XOOXX  ATLABN
Elective Course
252582 duuun 2 (adunilein)
Seminar 2 (Non-Credit)
252591 INGIAWUS 2 wel 1 7. 2
Thesis 2, Type A 2
593
MANsAnyIUane
FVGREE FBIUN

252592 INGIAWUS 3 Wel 1 7. 2
Thesis 3, Type A 2

34

28nA
3(2-2-5)

1(0-2-1)

3 UUIBAM

6 wUWNR

Mienn

6 MUIBAR

6 WUIWNA
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3.1.5 ANSUIYSI8IYN

252511 Nguuwes 3(2-2-5)

Measure Theory

ﬁugmmﬁmwﬁ@w%a LLYBSAHUBNIABLUN WANLULYESLA wWaTlLYasaaLUN
Henduniuiresls Sduduaziasiunduiinga n1snieynusyaIlanduranIswysiuLuull
voulwn Uigdunwed nsgiiluiived anwudeidosduysal Yinfiuea-fi nsiasaves
anuzduiuuniulafianmiudenddivn s udduvesnnuinanilu wiesuagu n13gin
TuNIsHANLALAE N UNvelalsaan unUseynsu1ead 1 luNIuATYEAansLasNa BN
LATUFANENS

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 NI9IATIZRAILLN 3(2-2-5)

Set-Valued Analysis

afinvesien mrudsiesvosiiaddudin nsdudunsifeneuindle augauay
nguiunaanis ngufunilsidunnduiivifudouly didumadenasilaidumadenlnagn
auusvesilanduAen n15TawaznIsUSHuUsvelanduLLn

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
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252513 GUABEIBNTMALMLIENER 3(2-2-5)
Optimization Algorithms
LUUTIABINITUIANMNEN A TUABUITYING1aAuarITNTUTENIM ITFULNTLALUA

BNFUTZLIUAMUUTAI 89T TURBUITNTINAABY N1IHAWIEIEAUTUABEITNIIMIAMNNE

=

dan

Optimization models; iterative descent algorithms and approximation methods;
subgradient methods, polyhedral approximation methods; proximal algorithms; recent
development on optimization algorithms
252514 msmANNgiigad s 3(2-2-5)
Fuzzy Optimization

v v a

e NyeLagnsInAmaniidydy n1sandulavatenaeiidyly waradduly n1m
Aumngiigaddvde wguadsuddmiunsmanunngianidunie nsuszgndldlunig
UIMIIANIS

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

fuzzy reasoning for fuzzy optimization; applications in management

252519  $UaNLAENINITIASIEA 3(2-2-5)
Special Topics in Analysis
v Y = a a1 < a [y ) | 0 Aawv
Wdaidenassmamsieseimhauladuiawduaziilugnisyiiie

Special selected topics in Analysis leading to interested research topics

252521  vawalad 3(2-2-5)

Topology

YsnilBaneneladuiusssy USQiunin grukazgiuges Usginaan USinams

U8 FINTBI MIGT NIzratilosavaudygiu dnatnisien Mven n1InTEy

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

axiom, connectedness; compactness
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252522 n9IATIZALgailanduy 3(2-2-5)

Functional Analysis

Y3nilwe3n Usgiiuesunazusgiivnwe dadiunisidadu nanunieluwazdingd
gaUsn MU UNEU-UINA QBN UNVINTHVEUALUUENTU Naufunn1sdudn guiun
nsNUm

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

252523 MguiInnsakan1sUssend 3(2-2-5)
Fixed Point Theory and Applications

Mo Inns Ul Qiwnsn Ngufunganssdmsiunsdauuulivenslulsgigadse

q

a a

suesnveslIgduiune nguunyensedimiunisdaaiiodwaznisduulivensluyuind
a = a a & a = 1 o 901 =
UUIA WQ@{]Uﬂﬁ;@WiﬂiUﬂiQﬂL’JﬂLG]E]iLGUQVIE]WE]IaEI LL@%ﬂ’ﬁ‘Ui%NWﬁWﬂLLUU‘VI']GZJ'VU@Q"\!G]G]N
Fixed point theory in metric spaces; fixed point theorems for nonexpansive
mappings in Hilbert spaces; gseometry 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  uAdaTuduLasNauvsndg 3(2-2-5)

Linear Algebra and Matrix Theory

a v a ¢ a _a = sy o a v a s o

NNSLUAILTUAULAZLUNING ‘UiﬂUZLIEJEJEJEJuEJQ NINTULALYILEY ﬂ'ﬁLLUﬂﬂLﬂJV]iﬂ%W’JlU&LM
& a ca v wa ¢ a a a o a ¢a o o
LUULUNINDYLRB EULLUUU@@J@‘U@Q%@?LL@U ﬂigma@mmaiu QULLVﬁLLagLiﬁﬂ%L“U\W}\‘]Q’]ﬂ VUKNDU
TNTW-vHAN JULUULDLEUR

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
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252531  fivadinunusTutugs 3(2-2-5)
Advanced Abstract Algebra
n3U nguf unaudugiu n1swertuveIngy nqudundlad 59 lofa Sanmuny T
N13HeNaENAE fan Nsveneilasn ngudunniad
Groups, isomorphism theorems, group actions, Sylow theorems; rings, ideals,

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

252532 Wandin 3(2-2-5)
Finite Fields
lasasevaaiandnin wunwmtiefladinia wazn1suenfiiusenauveInyuy
Structure of finite fields; polynomials over finite fields and factorization of

polynomials

252533 MQu3arNena 3(2-2-5)

Ring and Module Theory

ma@auazma@as}aa Waﬁ%’uamué’m@mamaaa AIUTDINAUINATY NAUINATILAY
HAAMATIVOINDNA NITUNYDIFT msneffliauaznisieninsiuien NonakuuwdTuYa
gonlRauazisAnea [eulvgnld uegailiunauszneuveseynsy Juvuefiduda Juvulanea
LaLSAUUUDNTAY

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  AFIATIZAUNINGD 3(2-2-5)

Matrix Analysis

NIINUNIUAMUTNUFIUNNYANALT AU WNTNTUUIEIY WA ANENIE WU

va a o a o

wnsnduaz iUt Adedeiaey vuinvenuning wnindydadivay wn3ndusna
AMUIAALTIVINTOUNVING LLaeslsiwdunagoaunIITBaunIng

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
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252535  fUAsINvansLEy 3(2-2-5)
Multilinear Algebra
mumufisadaidadu Rugrunquiifunuesnsudite fluidudmasduuasyiph
e Aaamuedlisauines aituavindnedoialy unssgnduasmaideluiagiu
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

252536 wiuiinguiug 3(2-2-5)
Advanced Group Theory
loateidangy nguiuniesuau-dauns njUEs nsdndnuunvasilanninvens ngul)
unNdduazn1sUszend
Solvable groups, Jondan-Holder theorem; free groups; classification of

extension fields; Galois theory and applications

252537 e uYenIuingng 3(2-2-5)
Representation Theory of Finite Groups
NIULAENITWOATUUEA N15HEATUYBINTUUNYTYIINKDT Aunu fvAdangy
nsaanauldoesauyal nquiunvossand undsresys ausnned Aruduiusideian
msifpnazmsmilenth dunuvesnglannas msUszgnduemnuifunureansuinin
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 vguitanguidsiivadin 3(2-2-5)
Algebraic Semigroup Theory
LLuaﬁﬂgag’lu%aﬁﬂﬂqU AUFUNUSVOINTU ﬁﬂﬂﬁqﬂL%dLﬁ&J’JLLazﬁmqﬂL%ﬂLam@ué
Aengunnify wagAangunsudas
Elementary concepts of semigroup; Green’s relations; simple and 0 -simple

semigroups; inverse semigroups and transformation semigroups
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252539 vhdeiiAynisiivaiin 3(2-2-5)
Special Topics in Algebra
daidenasinefivadinniiauladuiiiavduaziilugnisinide

Special selected topics in Algebra leading to interested research topics

252541 ngunsnuaznIsUEeNa 3(2-2-5)
Graph Theory and Applications
3wl nsmdulsl anuidesles nsdug nsmessiass nywluediafu nsiBsszuty
N13HeNAIUTENBUYBINTIN NT5EUNEEANTIN AT MTEUAANIN D189 NeudnTvivadin
Graphs; trees, connectivity; matching; Eulerian graphs, Hamiltonian graphs,

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

252542 e enauduimesn 3(2-2-5)

Combinatorial Theory

Payvifedunsuaniiu madeaagnisden wdnmIfaunisu nguiunvesusued
vannsiinduaginoen flsidunefnin anuduiusdouia n1seenkuudanisdn nguiun
vaIlnay

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

combinatorial designs; Polya’s theorem

252543 MU IvELeiiyAin 3(2-2-5)
Algebraic Coding Theory

wuIAAL i UNgu s a Al adunazsian iy Smvuiu leda sWatgdns

[ v v

amaddyvesTaining
Concepts of coding theory; linear and dual codes; ring polynomials; ideals; cyclic

code; classes of powerful cyclic codes
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252544  3Ng1nNSIRERU 3(2-2-5)

Cryptography
WUIAALNGINUINGINITINADU SEUUSHASULUUAANAZN TUADUITNITHUSHASULUU

[y

AUNNTULAZLUUDAUNNT 3&4maaﬂﬁﬁmLLﬁsﬁWWLﬁaa‘Lmu 3%8’1ﬂﬂiiﬁaauqiymmﬁﬁmz ALY
nsnsiEaUeIsioae auduRIanasilandunesy

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

252551 wianaumsiseyusandsy 3(2-2-5)
Principles of Ordinary Differential Equations
mnAndmnuivesannsoyiususuiiviuassuiugs seuaunmadadusudy

fnls audefosnmuarliiefosnmvssszuuaumadeyiusiBadunas bidadususuiinis
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 vianaumsiseyiustes 3(2-2-5)
Principles of Partial Differential Equations
naufunvesannsiseyiusessusuimiadadutarliidadu msduunaunsid

syusdosduduandluansiinls Jymidmualiegndniaudmivaunmsaduiazaunsaiy

Youluvdlaid aunsandangluszuiy
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
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252553 N19ILATIZALTIRAIAY 3(2-2-5)

Numerical Analysis

HARAEYIENNTILTAEY N15UTEIIAATIUYIMAENTTUSTINUNALIYN NTMOUNLS
WIAaY NIMUTIUSITILEY NTUATEULANNTRAEY RARAULTFIATVRIANNITBI0YNUS
andiey NaLRALLTIIaTYRIENNTeYTUSE 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

252554 NTASNAILUULITNARAAERS 3(2-2-5)

Mathematical Modeling

LUIAARILUULTIAEIAMIENT NTZUIUNITATNAILUULT IR AAIEAT AILUY
Faadinaranddugaiildaunindeoyius mshinnedduuudendaamansifenmuain
nsUsynAldFuuuRtinmmansluaansaig o

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 vhdefiAunvadinmansussens 3(2-2-5)
Special Topics in Applied Mathematics
vhieidonassmendamaniuszgndmiauladuiimssuaziilugnisinide
Special selected topics in Applied Mathematics leading to interested research

topics
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252561 mi‘mﬂ'wmmzﬁqmlumsl,%u%;maqLﬂéaaLLasﬁmmwﬂizﬁwﬁ 3(2-2-5)

Optimization in Machine Learning and Al

mi‘mﬂ'ﬂmmsﬁqm%mﬁugmuazsﬂguqa ﬂ’]iL%EJ‘uijﬁJ’eJﬂLﬂ%i’e]ﬂ msmﬁﬁmmz‘ﬁ'qmwu
dansifoud n3iedouasmINANTY N9LAA DUAIMINANMNTULUUY FUFULAILUUBdY
mMsmAnmIEAgaianeuang msmamngiaauuuiideuly nsinlUldaudelnseu
nsUszgnaldlulanass

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  SaneifuuazadinmanslunisiGouveasios 3(2-2-5)
Algorithms and Mathematics in Machine Learning
flugumsedamansvosnisSeudvonaios maFouduuuiifaeu mstisgsintg

annouiBady Msllnnpinisanneeldeandain desnimesatuayy ns3euduuuliddaeu

N3IANGY miamﬁﬁ%’aga WwSeTIUsTAMTIBY WAAnsTmluwea
Mathematical foundations of machine learning; supervised learning, linear

regression, logistic regression, support vector machines; unsupervised learning, clustering,

dimensionality reduction; neural networks; ensemble techniques

252563 viann1sneadinenansvaslyuseivgiivainsasnsussgnd 3(2-2-5)
Mathematical Principles of Generative Al and Applications
ngufiaruiiasdu ddhsiadaludfuuuuysii w3etneeseduisadng uuuiiaes
nsuns Leulnsd lanesiuddauin-laviaes faiduanugayde dudsidurs nsasedeya

a s

duasigd msiasuteys Jyanuseivgdivaing dwsuaiiassanufads auns 1ennu way
ARFLRRIRNTY

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
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252564  A5NSNNANNANERSEINSUNISIALUSEANS A NYBININ 3(2-2-5)
Mathematical Methods for Image Enhancement
AFAS1LUUTIADIMNAEAAIENS N15USELEaNaNN WATANISNTeY (NATeu
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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

252565 Tnsnuedinaanslunisiaseidoyasunsuia 3(2-2-5)
Mathematical Methods in Time Series Data Analysis
BUNTULIAT, NITNEINTE, LUURIA8INNT0AARELUUSIILTRTII N5 TIuARAe N15nEoud
LuUTaeInsannesuuUSluATinsuAnadensiadeud WenaN1a LUUTIRDLINIAD T
0ANEERUUSHLLLR wuuTasanwesidsannssuuusaluiifiinissuanadonsndeudi s
Funuud aanuzils avsnduggma fledduavduiusiBeslusiRudin inasiansaumavadle
lning N1sTeseiiawnie n19Seusigedn Fesuidaseieniieanusissezesezay
TnswheUszamiionuuudeinuinis Tasehedssamiiounuumhennusisserenssozduidl
N30A00USRLUITR uazLUUTIaRIwIUdANDTuLeT Insou Tnswe n1sneInsaldnlulf veanviy
WHNIU N1TREY N1TRTIVTUANURAUNE
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
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252569  YhdeiilAun1ansIngIn1sieya 3(2-2-5)
Special Topics in Data Science
L% A a v a I a [y o 1 0 Aaw
‘VI’JGUEJLaE]ﬂﬁii‘Vl’N’J‘Vlmmﬂ’a%aﬂ/}uﬂﬁ‘lﬂ,ﬁ]LUUWLﬂM@UquﬂquiWﬂﬁ]H

Special selected topics in Data Science leading to interested research topics

252580  seidpuinivuluadinaans 3(2-2-5)

Research Methodology in Mathematics

AUVINY AnwE kazlUIniNeYeInITINY NTEUIUNITIIAEY nsmnuadyninis
798 NISNUNIUITIUATTU miﬁ%’Néﬁ@mmmﬁaj‘vf%aamﬁgmmﬁ%’wwmﬁmmam‘ NS Y
1AS9519AESI89IUNTIVY 11597199 9WaU N1sdaueranulTeluliuseloviuasassenussa
Y93UNITy wallAIsn193TeanIznRdaa1ans lUsunsunsadamansiazyyiussivg
dnsun193dY

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

252581  duuun 1 1(0-2-1)
Seminar 1
NMSENANAIT N1981U NSANILATIEN NS LEUBLAEAUIIENENUITY SBUNAINY
ymAnmMaeadineaninfdsedluanuaila
Practice searching, reading, critical thinking; and giving oral presentations of

research and academic articles of current interest in mathematics

252582 @ 2 1(0-2-1)
Seminar 2
NsULANBLALRAUTIEHNANUITUNNAMNFANSIT NG ¥ S OB U TR NA LA INT Y

diliiuvauauazumdumsimunanuideluideiiaula
Presentation; and discussion on some interesting research topics in the aspect

of literature reviews
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252590  ANINUS 1 WHU 1 9. 2 3 YUYNA

Thesis 1, Type A 2

AnwesrUsznauinerdnus wiefaeg193nerdnusluaiv3eivi 8299
ArvuaUssiaulang/steine inus Waulenaisuaninudnsiugeniisaduine inus
(Concept Paper) wardnvnanIsdanszionaisuasnuideiiieitos

Studying the components of a thesis or samples of thesis studies in related

fields; determining the thesis topic/title; developing a concept paper; preparing a review

of related literature and research studies

252591  ANYINUS 2 WWY 1 7. 2 3 uehn
Thesis 2, Type A 2
Wawesediowarisnsidedarlasesdinedinus Wetausronmuznssums
Developing research instruments and research methodology and preparing a

thesis proposal to be presented to the thesis committee

252592 ANEINUS 3 uNU 1 7. 2 6 Yidaenn

Thesis 3, Type A 2

Ausiusndeya Aleseddeya davisnuanuiminauesooianssiuinwm
Ineninud laueinendnusuazasuuinian dmiinendnusatuauysaluazunanaiseiile
ARUMHELNTAIUNUIIENSINITAN Y

Collecting data; analyzing data; preparing a progress report to be presented to

the thesis advisor(s);, presenting the thesis work in a thesis defense; and preparing a

complete thesis and a research article for publication according to the graduation criteria
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255511 gefAnuuiazdy 3(2-2-5)
Theory of Probability
U3gfianuinasdu mnuezduwuuiGeulunasanuiidaszdealaweadin dauds

A1 9T UAIUNUILUUAMUUIL D ULAETHIATUNITHINLAY ANAIANLNELAEAINLUTUTIU
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Handunennda n1suanuaswesianduvesiiulsdy fedudnuuzianie Usennueanisgdn
YBIUUTEN NYEYUNTAIINAEIUNAN waLFIadRsUAU

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 wwliutagtlumsSeuiveseios 3(2-2-5)

Current Trends in Machine Learning

AmsImvenssudveaniosaielval fetadu lassiieuszamuvuneuligdu
mnudeveanietiedsdn nmsteleansFous maSeuiuuusaludd madousiuubiddaey
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weUndlatudmiumsiSeudveansesasislni @nnmswieueiesiiouarlavan3ilddmsunns
Foudveaatosadioln) fuvesnuainnieu anuideveusdotieiddn meaaatetiouuy
inuda nsUszaanadoyaisounsy n1seuiiasumaudedn weundadudmiunisandd
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W@e9 woUnALATud msuszuun AUzl n15U03AUN1I05193UANNRAUNGA Lo UNATY
ADUNADTIVIAL

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  MISBUsAANkarUNUITEYNA 3(2-2-5)

Deep Learning and Applications

TasarreUszami o udu e guasounatgd u n1sidenuuuinaes
nsunsnszgludiamin nMsundnszatedoundu nMsAwIiNsSeusdEn lassieyssay
ouuvuaouligdy Tassdnedszamiiisnnuuiugy nmsdszgndldluneufinnesistend
Fransaune e anudaondenigleuss wazin

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
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1. LNUNLEAINIINTEANYAMUTURAYIUINATTIUNANSISBUSIINUENGATEI183¥7 (Curriculum Mapping)

AU3 i 35

HaN13iTeus

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6

NUINIV

252511 MgufL¥e3

252512 ANTIASILRALYR

252513 JURDUITNITUIAMALNZNER

9

252514 nMsmAwsggaifvle

252519 F9aNA¥NINNITIASIZA

252521 nonalad

252522 ANSIASIZIALTIHINTU

252523 N ufannsaasnsusEend

252530 NYARATATULAZNGYYUNING

252531 WyAfinuNsTIdUge
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AU3 Vinwe SRTICEEH

HaNISIseus

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6

252532 Waddnfin o o
252533 Mgui3auazaena o o
252534 MTIATILAUNIND ® o
252535 NyAtinLTaaneLay o o
252536 NauingUTuge ° °
252537 N iunuraenguinnie ® o
252538 nquifsnguidsiivadin ® o
252539 FtaikAun1enyALn o o
252541 Naunsmuaznsuszend ® L
252542 g ufsaneniuIvnesn ® o
252543 Mg uf AN YANN o o
252544 NgNIIREaU o o
252551 ianaun1sigaeyiusanday ® o
252552 Hanaunseyustay ® o
252553 MTIATILATIRLAY o o L
252554 MIASNFIMUUTIANNAENT ® o
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PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLOT
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252559 9o iAunNALafAIansUsseng

9

252561 MsmAnInEaatun1sseuiveunIstuazUyanUseivg

252562 danesiiuuazadinmanslunsiseuiveuaTes

252563 nann1snepdinenansvestyniusshviteainauasns

Uszgndl

252564 3515 NANNANEASTA NS UNISHNUTEANSAINUDININ

252565 35115 NANAAERSIUNITIATIZNTBUABUNTULIAN

Y 9

252569 Wideilaun1an1sIngIn1sieya

252580 seileuisidvlunmineans

252581 duuun 1

252582 &uUuu1 2

252590 N1 TNUS 1 iy 1 7. 2

252591 INTWUS 2 Wi 1 7. 2

252592 INGTUNUS 3 Wi 1 7. 2

255511 nguijanuuiaziiu

279535 wwildutagdulunisiSeuiveunies
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ANAANENS

(1) msussenelutuFeunuud
Uduus 1wu n1sauney

(2) M3dansiseuiuullste
guile laeld Jgywn -
nsdlfnwndugiu 14
NILUIUNITAULEIEM
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(3) Nsaauanu (Coaching)
TunsEnUfuR viseau

YLAUDNTUNTUS U

(1) UszuseEnInaseu na1ena
wazUanena laglenis
NAFDULUUTDLIEY doU
UAUR @audnidan 13
Yiauenthtudeu wasns
dunangAnssunsiseus

(2) Uimﬁumﬂammwwamuﬁ
Hanlasuneunune Tngld
wuuUssiiuifnasinnsTi

AZLULLUUIUIA

PLO2 T1AT18% T2 UAUNTUAT Y11

'
o

mepdlamansigudouldetagnaes

Wuszuu

(1) MsUssEeluTUSsULU UL
Ufduius wu n1sauney

(2) ma%’@miﬁaufuwﬁiﬁa
guile laeld Jgywn -

= = <
NIeUFANYILTUZIU
TanszuIunsduLaem
AMYS
Y

(3) ns@9uIY (Coaching)

TunsHnU{UR viseeu

YAUDNUTUS YUY

(1) Uselusemingseu naenia
wazUanena laglensnageu
wuudelleu @auujun deu
Unnidn nsiauentigu
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(1) Msdanisiseuilegldnig
3981 ug1u (Research-
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2 Tasanudugu (Project-
based leaning)

(3) n19apUIU (Coaching)

TumsinudRn1svinide

(1) Yssdiumnuasivmaunaly
N30ONLUUNTIVYLALNNT
AaNsaiNaans Lagldinan

a aa 3 1%
WUUUsEunEnueini s

AZLUULUUSUIA
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NSANUHUR vis1eeu
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wUUUsEuNTnueins L
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519 hazLaNINeaNUS Tu
mMwlversaniwsinguly

WU

PLO5 Tl UswNSUAUAINFERSUS D
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(1) MSUsSEBLUUA ST
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QIURDU
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MUY

(3) NM5@UIU (coaching) Tu

NsHnURURANS

(1) USZLUTETIINNIIU NANNNTA
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v a a wa
wuuTaey aauufun
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collaborative learning)
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(2) NMIIINTSHUTUUUNIS
e duiin (Team-

based learning)
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252501 fumiaigadu 3(2-2-5) - AingneYn 252501
Linear Algebra
wnsnduagszuvannisifadu n1s

funismunaanedy Rvadauming wnsnd

NARY ANBDTTUUUA NISWINALRABVBITYUVANNNT

a

Wadu Usnlinwes Usglides gruuasiiivesusy

pnd )

vnees Amuanisdadu Jywieiu nsdssend
vaafigadadadulugnlguuunninen peuiiunes
nsmAAkazadnranslulsaiou

Matrices and  systems of linear
equations, elementary row operations, matrix
algebra, inverse matrices, determinants, solving of
systems of linear equations, vector spaces,
subspaces, basis and dimensions of vector
spaces, linear programing, dual problems,
applications of linear algebra in Markov Chains,

computer graphics and mathematics in schools

252502  L5U1AdiR 3(2-2-5) - fAnseiY 252502

Geometry

\501AdlAYeIYARA 90 LAY A1UIMA B
AMUARTY AUNIA BIAEN 2anay gﬂwmam?{w
MIAEMATVIAEN NMSLUAIWNATIAGIN NASNST
dAguarnsiigatireasvinlinuuugada Lsv1Adn
WUURAR mmilﬁaaﬁwmLimﬁmﬁmwuauqﬂam
nsUszgndvadislulsaieou

Geometry of Euclid, points, lines,
triangulars, similarity, congruence, quadrilaterals,
circles, polygons, geometric constructions,
geometric transformations, important results of
Euclidean geometry and their proofs, coordinate
geometry, introduction to  non-euclidean

geometry, applications of geometry in schools

252503 #WAdin 3(2-2-5) - fing183Y1 252503
Algebra
uluaiidosfundlassadradeivada

ondnuaiiivadn IUIUTTOU NUINLALANNIS

WU sz'gumaumsmmawqwﬁ‘uaqwmum 19

Uszgndfivadinlulsaiou
Elementary concepts in algebraic

structures, algebraic identities, complex numbers,

polynomials and polynomial equations, division
algorithm  and  theory of  polynomials,

applications of algebra in schools
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252504  nITIATIEATIAanAEnS 3(2-2-5)

Mathematical Analysis

STUUTIUIUS Lom tagilandu anunay
DUNTUVDITIUIUITY BUNTUTTATILAY AALAZAITY
feLiios ouius UTWuS wagnisussgndnisinses
Wendamanslulsasou

Real systems, sets, functions,
sequences and series of real numbers, special
type series, limits and continuity, derivatives,
integrals, applications of mathematical analysis in

schools

- finse3vn 252504

252505  NguiTuIU 3(2-2-5)
Number Theory
wlueidosdumamguisiuau nismsag

7 Fruuang $3TImNn faRusIutey au

ma Hsndutavade dunislalownulnd drunndis

Mdsaesuazngvesdlunndeiasaes n1suseynd

nguisnululsaioy
Elementary concepts in number theory,

divisibility, prime numbers, greatest common
divisors, least common multiples, congruence,
arithmetic  functions, diophantine equations,
quadratic residue and quadratic reciprocity law,

applications of number theory in schools

- finse3vn 252505

252506  eduNswazaNnsIdeHandu 3(2-2-5)
Inequalities and Functional Equations
ulupiiCosdureserunis eauniseade

LBUAEA-15UIAGR pAUNISIAT-YSY DaNNISINAIY

n39aL389 I n1snnalaagvesaun1 sl s du

aunsideiladdulafuaznisusyyndvesaunisida

Wardulad n1suszyndeaunisuazaunsgailanidu

Tulsa3au
Elementary concepts in inequalities,

arithmetic mean-geometric mean inequality, the

Cauchy-Schwarz  inequality,  earrangement

inequality, methods for solving functional

equations, Cauchy functional equations and
applications of Cauchy functional equations,
applications  of inequalities and functional

equations in schools

- fins187397 252506

252507  vidnyavesilaiduefidy 3(2-2-5)
Fundamental of Transcendental
Functions
Amsamesilenduiinszat Heidufivada

wagilsituondy audivesilsrdusadeiiugiulu

Fruusswaznuddou Handuaslnudfuaz i

nnEu fadduaanisiuuazinnedy feddulameaslu

- finse3vn 252507




88

nangnsuiuuss w.A. 2564

nangnsuFuuse w.A. 2569

d1sensuTulse

Snuarsanndu fesifufiewmeamsieseiid ey
msUszgndianduendelulsaiou

Overview  of analytic  functions,
algebraic  and  transcendental  functions,
elementary transcendental functions and their
properties in both real and complex aspects,
trigonometry  functions and their inverses,
logarithmic ~ functions and  their inverses,
hyperbolic  functions and their inverses,
introduction to special functions of analysis
applications of transcendental functions in

schools

252508  npwiAuandunazaia 3(2-2-5)
Probability Theory and Statistics
NUNIUAILYANTY F0ULYR kazUselow

0939180R se1dsuiTn1ImMmeadd ad@ LBanssan

mifﬁ’ﬂ‘wﬂgjuazﬂﬁ’iﬁ‘&lﬁﬁ’ULUgﬂu anutnazilu fuls
du mslneidonin mmunhanduiazadn ms

Beunsaeunnuhavilunavadalaeldnsddnwm
Review concepts, extent and utility of

statistics, statistical methodology, descriptive

statistics, ~ combination and  permutation,
probability, random variables, analysis of syllabi
for probability and statistics, learning and
teaching of probability and statistics based on

case studies

- finge3vn 252508

252509 s lwazasuduImnesn 3(2-2-5)
Graph and Combinatorics
anufifostuieatunsin namessiaes

waznsmuadady ns1vidaszuunazAza i A3

syurednsm vannsiuidesiu msidesduidey
waznsdamy dudszAviviun vdnmsifisdide
09N NANNITTIUNNIIU Wen Funemidauay

Anuduiusidewin nsuszandnsmuas Aeudum

a3nlulsasou
Introduction to graph, Euler and

Hamiltonian graphs, planar graphs and duality,

graph colorings, elementary counting principles,

permutations and  combinations,  binomial
coefficients, inclusion-exclusion principles, the
pigeonhole principles, generating functions and
recurrence relations, applications of graphs and

combinatorics in schools

- fins187397 252509

252511 AImANETigalsReung  3(2-2-5)
Convex Optimization
LWAABULING MQUHUNNITUEN NI LA

@

waneuin Hendunpuing Henduiudadu Hendu

- fins1eYn 252511
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mimﬁhmmsﬁej@ VgufAga-au-inaes nguun
e uh nmeeiu
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
252512 m'ﬁmﬂ'ﬂmmxﬁqmiﬁmﬁa 3(2-2-5) | 252514 msmmmmzﬁa;ﬂ?ﬁ%ﬁﬂ 3(2-2-5) | - Wagusia
Fuzzy Optimization Fuzzy Optimization
R AYBuazATINAIENT I ATY N1T el Aydeuaznsineiansinvde s
ndulanaginaaiduley wnnaldvds nsmen | dadulavaienasiisyds meuaddyds nsman
wanzfigadfvily anaddvdudmsumemanng | wanefigaifuls anadsddmiunsmanving
flamifalis nsuszgndld lunisuivmsdnns figeAsais msUsegndld Tunisuimsdnns
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 viquijuanyes 3(2-2-5) | 252511 vgufunves 3(2-2-5) | - Wasusvia
Measure Theory Measure Theory
ﬁuﬁ']umﬁ,ﬂswﬁ@aﬁd wiasneuan ﬁyuﬁmmﬁl,ﬂswﬁlﬁaﬁa wiasneuen
LABLUN WAMLULYDIL Lavliuwasiasiun Heidunn | 1aewun waniwesld waziwesiaoiun HeAdum
wwesld Siutluaziaeiunduiinda nsmeniusues | wiwesld Stwluaziaeiunduiinda nismeyiiusves
Warduvaanisuusiuuuuiveuwn Usgiwwes n1s | lsdduvesnisudsdunuuiiveuwn Usgliwwes nns
giflunnes mnwdeesduysal Uigiiuea-i s | guirlusives mnusieresduysal Uiniuea—ii nns
faswesmnuhazfusuuniluladanmiviesd | Sa3wesmnuunazifusuuunlulpdiaeimiudiend
W nemdduresninuinezdu wiveswagm n1sg | AW neudtuvesnnuiiendu wwesiagu n1sg
wilunasuanuakaznguduneeddalsgan un | wW1lunisuanuauazngudunvedlalsgan un
Uszgndunsegdlumaasugaansuasnguinie | Ussgnduisegrdlumaasegaansuasnguinig
WITHFANERS LTUgATENS
Foundations of real analysis, the Foundations of real analysis, the
lebesgue outer measure, measurable sets and | Lebesgue outer measure, measurable sets and
lebesgue  measure, measurable functions, | lebesgue measure, measurable functions;
riemann and lebesgue integrals, differentiation of | Riemann and Lebesgue integrals; differentiation
functions of bounded variation, measure spaces, | of functions of bounded variation; measure
convergence in measure, absolute continuity, Lp | spaces, convergence in measure, absolute
spaces, the existence of nonatomic countably | continuity, Lp spaces; the existence of nonatomic
additive probabilities, transition probabilities, | countably additive probabilities, transition
product measures, convergence in distribution | probabilities; product measures, convergence in
and Skorohod’s theorem, some applications in | distribution and Skorohod’s theorem; some
econometrics and in economic theory applications in econometrics and in economic
theory
252515  n5AATIZALTeilenduy 3(2-2-5) | 252522  n1sanseABailandu 3(2-2-5) | - WAbusHa
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Functional Analysis Functional Analysis
Y3gdn3n Usgiiuesunazuigiuiua U3ndnin U3gliuesuuazuigiivina
fannfunisdedu nanunsluuazuigiidaldin | dadudunsdadu nagunelunazigidadse
VQUHUNMULILIA NOBHUNTBINTTVOURALUY | NOUHUNTMUUIUIA N UNUeIn1sTiveuwnwuy
1on3U noufunnsdutia ngufunnsnta ton3uU ngufunnisdala nuiunninla
Metric spaces, normed spaces and Metric space; normed spaces and
Banach spaces, linear operators, inner product | Banach spaces; linear operators, inner product
and Hilbert spaces, Hahn-Banach theorem, | and Hilbert spaces, Hahn-Banach theorem,
uniform boundedness theorem, open mapping | uniform boundedness theorem; open mapping
theorem, closed graph theorem theorem, closed graph theorem
252516  MISIATIZRAILH 3(2-2-5) | 252512 msiATIiAen 3(2-2-5) | - Wagusa
Set-Valued Analysis Set-Valued Analysis
Afinveian AnudeLiosasileriduaien afinvoaan Ausealilesvasilaitudan
nssduniadeneunndle augauasnguiunia | nsandunisdmeuindlea aunauasnguiunn
w39 ngufuniladdunnduiitidudouly fadduns | a3 nquiunitaddunnduiitedudouly fafdunis
Wearilsidumadelvajan syiusvesilsddud | Weouagilidunadedlnggn suiusvesileiduen
Wi Nyiakazn1smUIRusvesilanduan W NinkaznIsmUiusvesilaituaen
Limit of sets, continuity of set-valued Limit of sets, continuity of set-valued
functions, closed convex processes, equilibrium | functions; closed convex processes, equilibrium
and fixed point theorems, constrained inverse | and fixed point theorems; constrained inverse
function theorem, monotone and maximal | function theorem, monotone and maximal
monotone functions, derivatives of set-valued | monotone functions; derivatives of set-valued
functions, measurability and integration of set- | functions; measurability and integration of set-
valued functions valued functions
252517  ngufinnsawarnisuszend 3(2-2-5) | 252523  vufjaneTaarn1sussend 3(2-2-5) | - Wasusvia
Fixed Point Theory and Applications Fixed Point Theory and Applications - ESJ"WEJﬂa:m’lEﬁ‘lj’l
nguiannsslussniiunin ngufunanese nguiannsdlusiniiunin ngufuninnse
dwfunsdwuvldveglud3gfidawusn wuade | dusunsdwuulivensluligidauuse suada
vasUinivun wqwﬁquam?amsdmalﬁmLLaz LNAER FUTRITRE] mwﬁqumm?nmidam‘aLﬁaaLLa:
nsdsuulivengluuigiviue ngufunaensdly | msdwuvlivesludiafiviun nguejunyaeidy
Yginnwmesifmenelad waznisuszanaaiwuy | Uglinnnnesidaenalad uasnisuseunamiuuy
vhivs9anSs Fevesqenss
Fixed point theory in metric spaces, Fixed point theory in metric spaces;
fixed point theorems for nonexpansive mappings | fixed point theorems for nonexpansive mappings
in Hilbert spaces, seometry of Banach spaces, | in Hilbert spaces; gseometry of Banach spaces,
fixed point theorems for continuous mappings | fixed point theorems for continuous mappings
and nonexpensive mappings in Banach spaces, | and nonexpansive mappings in Banach spaces;
fixed point theorems in topological vector | fixed point theorems in topological vector
spaces, iterative approximation of fixed points spaces; iterative approximation of fixed points
252519 fumeuiBmsvnAugdian 3(2-2-5) | 252513 ‘ﬁzumaﬁ%’mimmmwﬁqm 3(2-2-5) | - Wasusva

gl

Optimization Algorithms

o
< aa

wuudiassnsmAumngign dunewl
WtanuarisnisUsvana Saduinsiieud 35013
Uszanausuuunanenti Suneusinstndides s
wannageludureuisnmemenmngitn

Optimization models, iterative descent
and methods,

algorithms approximation

Optimization Algorithms

>
< aa

wuusiaesnsmAumngige duneul
VeanuarisnisUsvana I5dunsieud 3501
UsssnauAuunanenii Jusewisnistndifes n1s
Wannagaludumeuisnmamane i

Optimization models; iterative descent
algorithms  and

approximation ~ methods;
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subgradient methods, polyhedral approximation | subgradient methods, polyhedral approximation
methods, proximal algorithms, recent | methods; proximal algorithms; recent
development on optimization algorithms development on optimization algorithms
252520 nguijfiunuraeniddnnin 3(2-2-5) | 252537 wgufiiunuveanuinin 3(2-2-5) | - Wasusia
Representation Theory of Finite Groups Representation Theory of Finite Groups
n3UduaznIsueaduuuen N1sheaduves nsluaznIsieAtuuwen N1sLoAtuves
nsvuuUEgiinnmes fun fwadiangy nsaaney | nsduudiginnnes dunu fivadinny nsanneu
Igogsanysal nquiunvesuuasd undaasys a1 | Idessauysal vguiunvesusuand undevess an
wsnmed Auduiusidedsainnisiitauasnts | wsnimed aruduiusidadaainnisiiauaznis
wileath FaunurengUauuins n1sUssyndves wilgath FunuveIngUauuIng n13UssynAves
nuiiunuvainguinia NOUHHNUVRINTUIA
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 and | characters; orthogonality relations, restriction and
induction, representations of the symmetric | induction; representations of the symmetric
groups, applications of representation theory of | groups; applications of representation theory of
finite group finite group
252521  fiuadinndaianeidu 3(2-2-5) | 252535  fiwAdiniTananeidy 3(2-2-5) | - Wabusvia

Multilinear Algebra

numuitvadadadu fugumgquifaun
voangUTin HeidudmaredunasUsgimuees
AmaugeddauIas Hafdummindnateiily
unuszgnduaynsidelutlagdu

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

maps and tensor spaces, symmetry classes of

Multilinear Algebra

numuitsedadadu fugrumguifaun
veansuin deddudmaneidunarUsgimuees
panaugefdvaNes dardumvindinadeily
unUszgnduagn1sideluiandu

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 fsnguisulie 3(2-2-5) - finsgivn 252522

Fuzzy Semigroups

o o

Wiy n1sadunisveaeninyiy A

o A mamu W

nsUIAwe ledainvie lefaminyd

v

3 lofanely
av o P~ A awv o P R
Aty eed-lofiaidvle lefagialuisuily auna

LY

Afidy Asnguismislufanguusnd

Fuzzy sets, operations of fuzzy sets,
fuzzy subsemigroups, fuzzy ideals, fuzzy bi-ideals,
fuzzy interior ideals, fuzzy quasi-ideals, fuzzy
generalized bi-ideals, fuzzy congruences, fuzzy

subsemigroups in regular semigroups

252523  Wwadiadadulasvguiamsng  3(2-2-5)
Linear Algebra and Matrix Theory
nswlangaduuaziuning Ysgligesdu

g4 Haridufadadu nisudassmindialulnduam

a

Sndidsuarsuuuutyafveansuau Usnlinanm

Y

252530 #wadiadadulasvguiumsng  3(2-2-5)
Linear Algebra and Matrix Theory
nsudandaduuaziuning Ysgligesdiu

o4 Haridutadadu nisudasamindialuliduan

a

Sndiduauarguuuutyafvestesuny YSolinanm

Y

- WagusYd
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aelu gﬁm%‘uam%ﬂiﬁ%ﬁamﬂ Fumeuisnsu- | mely gﬁl,wil,am?m&%wzqmﬂ FumouIsnsu-
wliad sULUUTdE wilad sUBUUTUE R
Linear transformations and  their Linear transformations and their
matrices, invariant subspaces, linear functional, | matrices; invariant subspaces; linear functional
diagonalization, Jordan canonical form, inner | diagonalization, Jordan canonical form; inner
product spaces, unitary and orthogonal matrices, | product spaces; unitary and orthogonal matrices;
Gram-Schmidt algorithm, bilinear forms Gram-Schmidt algorithm; bilinear forms
252524  NISIATIBANNING 3(2-2-5) | 252534  MSAATIBANNING 3(2-2-5) | - Wagusa
Matrix Analysis Matrix Analysis
nsnuvueEugIusivadndadu nsnuvuATIE g U siadndadu
WIVSNFUWUIEIU USIA ANAWIE WALIUVENGUaT | lVSNduUsdIl WS9A ANaWIE NAUIUNINduay
sUuuUTRaR Adeideiaae vunveauning m | sUwuudygd Adeideinan tuinvesuning
Sndydafitay WningUsn@ aAudinalauinaes | Sndeilafiay wnindusn@ arudinadauanaes
wvsng wieslsiwdusazreaunisduuning wWvsng wieslawduazeaun1sidauming
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 ﬁmmﬁmmmaiim%uqd 3(2-2-5) | 252531 ﬁﬂjmﬁmmmiiu%uqﬂ 3(2-2-5) | - YSudeSuesgin
Advanced Abstract Algebra Advanced Abstract Algebra - Wabusa
n3U Nufunaudugiu n1swentuves n3U Nu unaudugiu n1suentues
n3U naufundlad 3¢ lofa Sammunu tawunsuen | n3U naefundlat 39 lefa Samuiu Tawunisuen
st Wad maveneflad nquiunnidddesiu | edhadien ek msveeiied nauiunndad
Groups, isomorphism theorems, group Groups, isomorphism theorems, group
actions, Sylow theorems, rings, ideals, polynomial | actions, Sylow theorems; rings, ideals, polynomial
rings, unique factorization domains, fields and | rings, unique factorization domains; fields and
field extensions, introduction to Galois Theory field extensions; Galois Theory
252526 nufifanguiieiivadin 3(2-2-5) | 252538 wquiiangUisiivadia 3(2-2-5) | - Wasusvia
Algebraic Semigroup Theory Algebraic Semigroup Theory
wAsyaguesingy Anuduiuduea wnAnyagiuvesingy anuduiuduea
n3u AanguiBadeinasinguiBafonqud Angd | n3u AwnsudadeinasinguiBafonqud Aang
b LLﬂzﬁqanﬂwsLLﬂaq NN LLﬁsﬁ"m'ygﬂmiLLﬂaﬁ
Elementary concepts of semigroup, Elementary concepts of semigroup;
Green’s  relations, simple and O-simple | Green’s relations; simple and O-simple
semigroups, inverse semigroups and | semigroups; inverse semigroups and
transformation semigroups transformation semigroups
252527  MQui3auaziens 3(2-2-5) | 252533 wu3uaziega 3(2-2-5) | - Wasusva

Ring and Module Theory
199AUAYNINALDY FUFIUVBINENA dU
VBWAUINATY NAUINATIUALHAAMATIVOINENA N5
LENYBIse Nsnendauaznsnendasiuied
wogakuueiTula vonfauazisinea Houlvanly
o a aa & _ a
veganidunalsznauveteynIu SauuliduUa 39

wuulanoakaysawuuensnu

Ring and Module Theory
1DRAUATNRAALDY FUFIUVRILDAR dIU
YBIHAUINAT HAUINATIALHARAMATIVEINOAR N3
LenYBIse Nsnefdauaznisnendasiuied
veganuueddula vendasazisinea Neulvanld
o a aa a _ a
uaganlunausznauretaynsu Ssuuuwliduta 39

uuulanoauayiuuueninu
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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  Fladdnrin 3(2-2-5) | 252532 Haddiin 3(2-2-5) | - Wabusvia
Finite Fields Finite Fields
lassasvesfladdiin wiuiumieilad Trsead1evesfiandnin wiumieflasn
0 uaznsiendUTENaUYRIN Y in wazn1suendUsEnauTRINIIL
Structure of finite fields, polynomials Structure of finite fields; polynomials
over finite fields and factorization of polynomials | over finite fields and factorization of polynomials
252529 gufinguiugs 3(2-2-5) | 252536 wquiingUiugs 3(2-2-5) | - Wasusia
Advanced Group Theory Advanced Group Theory
lgatordansy ngufunvesuau-1dauns laterdansy nguiunvesuau-idauns
ngdias nsdaduwunvesiladniavens nguun | n3dias n1sdndiuunesianninvens ngufun
ndduasn1sUszend ndduayn1sUsEend
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 wguijswaLganivaain 3(2-2-5) | 252543 wvqufjiviadeivadn 3(2-2-5) | - YSuredunesgin
Algebraic Coding Theory Algebraic Coding Theory - Wabusa
wwaRmRsafungufisia swadaduuas wAmfsafungufisia sWadaduuas
swag iy Taseasrsvesfladdain Sanyunu leda | sviaeiu Soyuw lofla swaindng aanafiddaues
sWaigdng eanafiddoessiaiging sWadndng
Concepts of coding theory, linear and Concepts of coding theory; linear and
dual codes, structure finite fields, ring | dual codes; ring polynomials; ideals; cyclic code;
polynomials, ideals, cyclic code, classes of | classes of powerful cyclic codes
powerful cyclic codes
252531 Mguiisneudumesn 3(2-2-5) | 252542 wgudareuiumesn 3(2-2-5) | - Wasus¥a
Combinatorial Theory Combinatorial Theory
YmiAerfunisuantu nsideauaznns YymiAeatunisuantu n1sieanaznns
WEan NaNNITTIUATIIU OB unves wsued | 1den naNNITTIUATIIU MU UNved wInLed
wann1sii wduagdnoen e dunaniia | udnnisi wduasdneen Waddunaniia
AMuFITUSIEwAn N15eRNLUULTINITIA Nauiun | Anuduiusitewin N159enwuuliinisin ngufun
yodlwagn Yoslwagn
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 Anginissiasu 3(2-2-5) | 252544 Angnissiadu 3(2-2-5) | - WAbusa

Cryptography
wwaRAAIfUINEINISIREdU SYUUTHa

dunuumanadn TunauISN1sisHASULUUANNAS

Cryptography
LWIAALABIAUINGINSSHESY SEUUTIA

Fuwuumanadn JuneuIsnsisWaduLUUANLAS
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wazLUURANNIAT Jgnaani3Tiunasaniliiaduuy | wazuuvsauuns Syaaon3nuwazivilidaduay
INeINTIHATUNYURAASITUE TEUUNSITHASU | INNITTRARUNYRIASITUE TEUUNSIUNSHATY
015108t anedundvianazilesidunsy 9131081 aneLgunIvaLazilsiduney
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 Mguinanuaznisussyng 3(2-2-5) | 252541 wgufinsvuaznisUszend 3(2-2-5) | - YSuredunesgin
Graph Theory and Applications Graph Theory and Applications - Wabuswa

a & a PR

wuIAaf ugIuemguinsv nssduld

= Y s a o
Anudeules n1sdug nsmlessiaes nsvuedadiy
AFILTITEUIU NsuenfUsEnaueInsIwl A

o - ‘ o
T8U9ANI M NIUTEYNANIS B89 eI

fivAgin

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

factorizations, graph colorings, directed graphs,

networks, algebraic graph theory

n31l nsmdull anudeules n1sdug
P - o

N517998La03 NI1WLalanu N1WLTITEUIU AT
wendUsEnauveIns I MITEUIEdnT I nsvlsey
" . o oo
N9 D18 NunINAvAdn

Graphs; trees, connectivity; matching;
Eulerian  graphs,

Hamiltonian graphs, planar

graphs,  factorizations;  colorings;  digraphs;

networks; algebraic graph theory

252540  MNFWVDNNSTEUTVBUATEY  3(2-2-5)
Foundations of Machine Learning
wsudsnnsiseusideadd nsanA1AIm

A a 9 DR 8 v v

Heudausgdnsliidngn nsiSeuigndedlaguszanm

1 <) a v

ARzl Anuansalunsiieuiionsu n1g

> a

aunanuedsiiuaududou AunaalATey
nsUszanaasAlndifies 8578 nsandinnades
Walassadslisngn daviuneidadu nsyani n1s
AnfanuaznsaRUNILLULIIEeY N1siSeudidmou
ind nisandnudemeidsansialisnngn nns
ANAAAIUABAARDIUAZIANLTAN

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

- fins18797 252540

validation, convex learning, regularized loss
minimization, fitting-stability tradeoff
252541 nnsiFpuiueaaiesdmsy 3(2-2-5) - finggdun 252541

sty

Machine Learning for Data Science

n13IunUsEIAnd ey anudunain
nweskuadu I5n1sieeida Jymnisiunewany
nauuazdudou dulddaduls funeudslndidean

MsUUINgY
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Support  vector machines, kernel

methods, multiclass and complex prediction
decision trees,

problems, nearest neighbor

algorithms, clustering

252502 affdmiunsiFouivonnies  3(2-2-5)
Statistics for Machine Learning
auu1azdu dudsgu audrendu

wouilideulowazarududase Araantouay

paNN1TNISARN AIANLUTUSIU saunsteSLaw

Hlendunofudalumugd saun1svesgenis n1suan

LAWY DAUNITVBIUNALFYSHNY NITUIILIINUY

Usn@ eaun1stnggn
Probability,

random variables,

conditional  probability and independence,

expectation and Markov’s inequality, variance

and Chebyshev’s inequality, moment generating

- fins187Y7 252542

functions, Hoeffding’s inequality, binomial

distribution, McDiarmid’s inequality, normal

distribution, maximal inequality

252552 AAAARSNISAMLN 3(2-2-5) - AN 252552

Computational Mathematics
AMNTIULA BRI AATERS NI TAMUN
ANNUWINGDUNITAUUIT T959 YoNiUIsT uas
Iassadaiugussuudmiunisasianimiing sy
el lassasianugnudendnmans wagids
Fupouiddmsunisasisaninuwingoudanmun
o
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

252553  N500NLUULATLASIEATURDUIE 3(2-2-5)
Design and Analysis of Algorithms

Iassas1edeyatugs Tunauisna

>
o ad o o

TunoudsauId Tunouisisuiaan Jyniaie

P
o

dnvsy dumeuiBuuuauu WBuiiudysal

Advanced data structures, graph

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

NP- completeness

- finge3vn 252553

252561 vnewelad 3(2-2-5)

Topology

a a

U3gfiBanenalaguiusssy Usgdunsn

FuuargIudey Uigiinaan Usginanis 91y /i

252521 vawelad 3(2-2-5)

Topology

a a

U3giBamenelaguiusssu U3iwnin

Fuuarguges Uigiinanu Usginams 91y fa

- WagusYd

- Shengusedn
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ﬂi@ﬂLLa%ﬁﬂﬁi@;L‘ﬁﬂ AeaeLl swmarauy Feygnu
Fanavmsuen nsden nsnsedu

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

axiom, connectedness, compactness

niml,l,axmszj;lﬂlyﬁ maw‘mﬁamaxamuﬁmgm
Fanavinsuen nsden nsnsedu

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

axiom, connectedness; compactness

252561 ﬂ’ls%’lﬁﬁmmzﬁejmlumi 3(2-2-5)
Swi’maam‘%aame’]igiywﬂizﬁwﬁ
Optimization in Machine Learmning and Al
mimFhmmzﬁqm%uﬁugwuLLaz‘fuq&ﬂWi

L%'ﬂui‘uaam?m mwnﬂ‘wmmxﬁqmmu@amﬂﬁaué

AM9LAG BUAININATNTY N154AF DUAIAINAINTY

wuugy fusuusauuvedy msmemneigaids

yu msmAnmngiganuuiifouls nsululdo
melnsou nsUszgndldlulanass

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

- Wuseiv v

252562 danoifiulavadamanslun1s  3(2-2-5)
a 1% =
ETALNEERN
Algorithms and Mathematics in
Machine Learning
AUFIUNNAGAAIERS VOIS U VDS
309 NsiSeuiuuuiidaeu mslasizinisanaey
Wadu n193esisinisonnoBasiain Las oq

s o

nnwesatuauy nsseuiuuulififaoy nsdangy
nsaniiideya w3evieUssamiiien inallAnssn
Tuog

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

unsupervised learning, clustering, dimensionality

reduction; neural networks; ensemble techniques

- Winsneivlug

252563  MANNISNNALAAIERSUD 3(2-2-5)
YoyayuseAvgyaeasawaznisussynd
Mathematical Principles of Generative
Al and Applications
nguimudiezndu dadrsiadnlud®

wuuUsHAY 3 evneRreduieasne uuudiaeInig

uns ulnsd lanesiuddaudn-laviaes Heidu

Anugads dudsigauds nmsafideyadunsign

nsasuteya JaygruseAvgdieasne dnsu

@519assAnuRals AuRs TaANY LaYN1SRALUY

- Wil
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Probability theory, entropy, Kullback-
Leibler divergence; variational autoencoders
(VAEs), generative adversarial networks (GANSs),
diffusion models; loss functions, latent variables;
synthetic data generation, data augmentation;

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

252564  35n1IneAdiaransdnsu 3(2-2-5)
MsifinysyavsnInuesnm
Mathematical Methods for
Image Enhancement
N158519MUUTIA0IN AT AAIERNS NS

Ysgananann wallan1snses (nddeu dsegu

VinA) nsudasyiSesuazanidn aun1sileyius

goy Nyl wSeudisu nsandygiasuniu

nMsUfvaunadalaunsy msifiumnuaudavesnin
nsAsgiesAUszneunannisanifdeya nsafia

ANENBME NTLUBINMNNANAATERS N13ATIZN

Tulamannud wazndnnsmsadaamansluniwma

NISUNNE

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

- Wuseiv v

252565 33n1snendarnansly 3(2-2-5)
MITBATIZRdoYADYN TN
Mathematical Methods in Time Series
Data Analysis
BUNTULIAT, NITNEINTAL, WUUTIABINISG

annesLUUSAlud A fn1sauAnad onisiad eudl

wuuaeInIsannesuuUSIluATInsTILA iy
msmﬁauﬁ%m;ﬂma wuudaenmesiianaey
wuUsAlul® LUUTIa9 NS LTI0ANDELUY

SaluiAidnisruAadonmaindoud malAuuuugy

aaueds anuduggnia Hedduanduiusids

dnludAunsdiu tnusiarsaumeaveslolaing n1s

Ansesiaunde, nsi3ouiidedn Semfdasmie

mieanussrezesvezdu lassteussamiiion

LUUAITAUINTS 1ATIU8UTEEN M JULUY

mhemnussrerensTezauRinsannossnlua

uazhuuTaemsudrasiues lnsou Insia ans

- Wiusredvnlnd
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neNTloRlulA sanu1e WA N15ISU ANS
ATITUAIURAUNG

Time series, forecasting; autoregressive
integrated moving average (ARIMA),
seasonal  autoregressive

(SARIMA),

integrated  moving

average 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  vhdefiauniansivennisdeya 3(2-2-5)
Special Topics in Data Science
ﬁ’ﬁaLﬁaﬂaiiﬂwﬁﬁwmmﬁagaﬁmaﬁlﬂ

Wuiewduanillgnsinide
Special selected topics in Data Science

leading to interested research topics

- Wil

252570  udnnssunazvalulad 3(2-2-5)
NMandinAEns
Innovation and Technology in
Mathematics
goniursmendnmansid oy n1s
ﬁﬂmmmﬁwmmam‘ﬂﬁwﬁuﬁ’m nsunudeyauay
nsdsulusunsy nsfla nsldwonsyiuasnis
adamansiiewaundonisaou
Introduction to the mathematical
software, basic scientific computations, data
representation and programming, graphics, using

mathematical software for instructional media

development

- fins187397 252570

Ada o

252571  s2idouisivenny 3(2-2-5)
ASANWIANAFAERS

Research Methodology in

Mathematics Studies

nann13veeseideudside inaldanis
28ALUUNNTITY MIIn wagivailannsgudiene nns
wUaKa N1INAdBUANNAFIN N15TLATIEYAIY
wUsUsau msdmseinateiiuys Waknsudnusagy

neadfienisussend n1sussyndatalunuide

- fingne3vn 252571
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NUARAAIEATANYT ITENN1TTIUNITADU NS
Felutu Seundamans

Principles of research methodology:
design, measurement and sampling techniques,

interpretation, test hypothesis, analysis of

variances, multivariate analysis, trend and

estimation, statistical packages for applications,
research in

applications  of  statistics in

mathematics education

252572  mfnadanslulsaiou 3(2-2-5)
Mathematics in Schools
Tszitgmnisaoutazuudlvuluily

MIEeUINADAAENT

Analysis of problems and trends of

Mathematic teaching

- fins187Y7 252572

252573 lassnuasfudnyinag 3(2-2-5)

N1590NLUUAINIIUASIAAIERS

STEAM Education Projects and

Mathematics Activities Design

ASYIUINITINGIAIEns inalulad
Imnssud1ans Aadzuasadinaiansglaseny
mATeTitestuasiindne nseenuuuinnssy
AdnAEnssERuseuAnw

Integration among science, technology,
engineering, arts and mathematics (STEAM) into
projects, research about STEAM education,

mathematics activities designed for secondary

- finseivn 252573

education
252574 wanaunisiseyiusandoy 3(2-2-5) | 252551 wanaun1sdeuiusansioy 3(2-2-5) | - Wabuswa
Principles of Ordinary Differential Principles of Ordinary Differential
Equations Equations
wuIRATIMg BivetaN TR YRUSSUsU wWIRALT MG ve AN TR YRUSSUFU
Andaazdudugs seuvaunsiBadududuivds | Andauarduduge svvvaunisidadusuduiinia
auifiadesanuarliaiosnmaesssuvaunade | audfadesanwasliafosnmassssuuaunisids
oyiusBaduuar i dadususuiinis syiudidudunagliiBadususduiins
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  vidnaun1sdveyiustos 3(2-2-5) | 252552 wmdnauneuLSERY 3(2-2-5) | - Wasusvia

Principles of Partial Differential

Equations

nquiunvesamsidseyiusgossudui
viludadunaslidaudu nisduunaumsieeyius

dovdunvaosluansiuls Jgynia-Inadmiu

Principles of Partial Differential

Equations

nuiunvesaumsidsouiusdossudui
wiladadunarliBady nsduunaumsideeyius

vovdunuaosluaesiiuys Jguia-lnadmiu
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aunnsrdunaraunisanufoulunidedid auntsan | aunisedunaraunisauioulundeda aunisan
Uanaluszuu Uanaluszuu
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  msasusmuLUuTadamans  3(2-2-5) | 252554 misasiduuudademans  3(2-2-5) | - Ysufedutesiedn
Mathematical Modeling Mathematical Modeling - Wabuswa

WUIARRILUULTIAEIAATERS NTEUIUATT
aSrefuuuidsadamans fuvulndamaniiu
geildaunisiBeeyiusuaznisiesgimanuuid
aAdnmansi3adn Muvudndaeansildaunis
NARa

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

WUIAARILUULTIARIAAEAS NTZUIUNT
aremuuudsadamans fuuuilendamaniiu
gafi Idaunisifeeyius n1siessvidnuud
AlaA1ansITIANAIN N1UTEYNA LT M ILUULE
ARAAERSIUAIEATA 9

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

252577  MiQuijensaumneuay 3(2-2-5)

AN5RNLUUTHA

Information Theory and Coding Design

wAnAUguiasauma i
Yandu funeudtuouiansla Tunouiiusnzuas
wulunsenans 35veddnaaisa toulnst Anudu
auysal nquianududou uuAnAsatunguisia
nsEUINNSILagN1saensia N1snTIaTuLasLile
JoReanan swaudledefinnatn sHadaduRtAwUIg
¥ila

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

- fins187Yn 252577

252579 AITIATIMTIANEY 3(2-2-5)
Numerical Analysis
HARABLTIFUAYVBITEUUANNTBUA HA

wasdeiiavresaunsiiifudunanasidiaey

Yeeaun1s 8o usaly naaededaav1e9

AUNSLTI0UNUSERY NaF19IAnkAZNTUTEINUAY

Tug9 N1smpyILs NsmUsHusuarn1sMINaUIN

YatounIy uar suideuistulsznaudiin

252553 MITAATIEITIANEY 3(2-2-5)
Numerical Analysis
nanapvesaNNsligady nsuszne

Tugiawagnszussanamuin Mseyiusidade

NIMUTHUSBIFaY n1suiszuuaunsdudu e

wasdinarvesaun sy usansliy nanasid

flarvataun1seeyiustoy
nonlinear

Solution  of equations;

interpolation and polynomial approximation;

- YSuAesuieseivd

- WaguSE
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Numerical solution of linear systems, | numerical differentiation, numerical integration;

numerical solution of non-linear equations, | solving system of linear equations; numerical

numerical solution of ordinary equations, | solution of ordinary differential equation;

numerical  solution of partial differential | numerical solution of partial differential equation

equations, finite differences and approximations

to interpolation, differentiation, integration and

summation of series and finite element method

252580 duaun 1 1(0-2-1) | 252581 duuun 1 1(0-2-1) | - Waeusia
Seminar 1 Seminar 1
AsEnAUATY N158U N1SARASIEI NS nsRnAUATY N1587U N1SANILATIZA A3
YausuazeAUsIeNadIuIde u3e | YnausuazafUsienasnuIvy u3aunaIunIg

uwmmmﬁmmsmqﬂmjmmam‘ﬁﬁwé“&agﬂumm %ﬁmimqmﬁmmam%ﬁﬁwé’qag”Lummauh

aula Practice searching, reading, critical
Practice searching, reading, critical | thinking; and giving oral presentations of research

thinking and giving oral presentations of research | and academic articles of current interest in

and academic articles of current interest in | mathematics

mathematics

252581  duwun 2 1(0-2-1) | 252582 duuun 2 10-2-1) | - wWaeusita
Seminar 2 Seminar 2
15U LAUBRALDAUTIENAUTITENIS 15U EUBLALDAUIINAUTTENIS

adiamansidmguiviedussgndluameimiiold | ademandidmauiviedassgndlunmsiuiiold

Wiureuwauazuumslunstaunwideluiaded | Wweuwauaruimsdunistannauideluided

aula aula
Presentation and discussion on some Presentation; and discussion on some

interesting research topics in the aspect of | interesting research topics in the aspect of

literature reviews literature reviews

252582  sdofiAunsiivan 3(2-2-5) | 252539 tHidefiAunsiivan 3(2-2-5) | - Usureduiesieiv
Special Topics in Algebra Special Topics in Algebra - Wabusita
Fewnsivadaiuauladufievduee widaidenassameivadinfiuraulady

ludnsiide Auaydurzihlugnisinide
Special issues in Algebra leading to Special selected topics in Algebra

interested research topics leading to interested research topics

252583  vdoflAwn19nTIATIER 3(2-2-5) | 252519 WitefiAun1anN1sIATIER 3(2-2-5) | - Y5umesuiesnedn
Special Topics in Analysis Special Topics in Analysis - Wabuswa

P a el 1 & A o

Bowsmsieszifivnaulaiduiiayou
anllugnmainide

Special issues in Analysis leading to

interested research topics

Mdodenassan1ensiasginuiaula
Wulmsduazilugnisiide
Special selected topics in Analysis

leading to interested research topics

252584  Whdefirvlunisdoundamans  3(2-2-5)
Special Topics in Mathematics Teaching
Seslmiluiadasis q Auraulanianis

doundinenansilufivduarilugnisiive
Special issues on topics of current

interest in any area of teaching mathematics

leading to interested research topics

- finseivn 252584
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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  widefimunendinansussand 3(2-2-5)
Special Topics in Applied Mathematics
widoidenassanandnmansussgndd

wauladuiimyduazihlugnsiide
Special

selected topics in  Applied

Mathematics leading to interested research topics

- YSuAesuIesIein

- WagusE

252587  dunuindiamans 1 3(2-2-5)

Seminar in Mathematics 1

ASRAAUATT NT1TBIU NNTARILATIEH NS
dauslareAUs19NaIUATY NIBUNAIUNIG
Ternrsuiraulanisadnenans g angud wie
ARAAEASITINTEOU

Practice searching, reading, critical
thinking and giving oral presentations of research
and academic articles of current interest in

theoretical mathematics or teaching mathematics

- finseivn 252587

252588 dununfnAEns 2 3(2-2-5)
Seminar in Mathematics 2
ATUNLAUBLAZ R AUIIIRNAIIUITENS

AdnA1ansdamg vl wiondamansidanisaeuluy

amsaiteliiiuveuanarwuanislunsiamn

Adelwhderiaule
Presentation and discussion of research

results on theoretical mathematics or teaching

mathematics as a whole in order to overview the

scope and guideline in research development on

interesting topics

- fins18797 252588

252589  seiduuiniislundinaans 3(2-2-5)
Research Methodology in Mathematics
AUNNNY anvale kaztdInuIgueng

398 N52UIUNITITY UseAnn19398 N15AIAUA

JYu1n15398 N1TNUNIUITIAUNTIN N158351990

AIAN1SAINS RANLAFIUNTITENNAEAAIERS N1

ToulAsITINAYIIgNUNTINY M58 HAIU NS

duauenanuideluldusslominazassonussuves

N9y WweliAIdmsIteaweneaAdnmans

Research definition; characteristic and
research goal; research procress; research types;
research problem determination; literature

review; conjecture or assumption construction;

252580  seileuitidulundinanans 3(2-2-5)
Research Methodology in Mathematics
AUNLNY dnway LazltUnuueueanig

398 NITUIUNITYINITY N1simualgriniside n1g

MUNIUITIUNTIU N13a51danIAnIsaivEoauuRigu

AsIdEneAaEnAEns N15ITeulATITILAEIIB9TY

A15398 NM59198maU MsdauenanuAdeluld

Usglortinazasso1ussavesinide wmadaisnisidy

nEneAnnr1ans lUsunsunsaAdnAansLay

YyyruseRvgdmiunside

Research definition, characteristic and

research goal, research procress, research

problem  determination; literature  review,

- wa susWanayusu

ANBBUYIIYIUN




103

nangnsuiuuss w.A. 2564

nangnsuFuuse w.A. 2569

d1sensuTulse

proposal and research report writing; reference

writing;  research  applications;  eithics  of

researchers; research techniques in mathematics

conjecture or assumption construction; proposal
and research report writing, reference writing;
research applications, eithics of researchers;
mathematics,

research techniques in

mathematical program and Al for research

252590 Anefiwus 1 uWu n wuu n 2 3 wihein
Thesis 1, Type A 2
finwresrusznauIng1inus wiefaeg1s

Anerinugluainninnd i eates favuadseiiu

Tand/Mad9ine1dnus WauenasLanIaLAn

sgenfEatuIneadnug (Concept Paper) way

Favhwansdaunzmenaswasaddeiiiedes
Studying the elements of a thesis or

thesis examples in the related field of study;

determining the thesis title; developing a concept
paper; and preparing the summary of the

literature and related research synthesis

252590  INEIWUS 1 uNW 117, 2 3 NwAn
Thesis 1, Type A 2
fnwresAusEneuIngiinus wiamegng

Snerdnugluavninndiieates fvuadseiiu

Tand/Fadaine1dnus WauenaIsLaniauan

sgemieatuinerinug (Concept Paper) way

Fovhmansduansmenaswarnddefiiedes
Studying the components of a thesis or

samples of thesis studies in related fields;

determining the thesis topic/title; developing a

concept paper; preparing a review of related

literature and research studies

-Usud esuTvnay

AN95UIET18T%

252591 Anednud 2 WU A WUU N 2 3 wddedn
Thesis 2, Type A 2
o A A aa av o o '
WGllu’]Lﬂi@ﬂiJ@LLﬁ$'Jﬁﬂ"|5'3ﬂilﬂﬂ1/|’]1ﬂiﬁ§’]ﬁ
ngndinug el lauononmznITuNIT
Developing research instruments and
research methodology; and preparing a thesis

proposal in order to present it to the committee

IeTInus 2 uau 172, 2 3 viagnn

Thesis 2, Type A 2

252591

Wamnaiesdiouaritnsitedavinlasesne
Inendinus ethiauedenmenssuns

Developing research instruments and
research methodology and preparing a thesis
proposal to be presented to the thesis

committee

-Usud o879 uay

ANBBUNYIIHIW

252592 ANgdANuS 3 uNU N UUU N 2 6 nlefin
Thesis 3, Type A 2

v o

Wiusausandeya Ansisideya davi

$18971UANUA1INY 1LEUR 8019158 1 US nw

o

wenfinus davhinerfinusatuanysaliazunaiy

o

A aa e ! o & =
YLNDANUWLNYLLWIRTULNEUNFLIINTITANYN

Fe))

Fe))

Collecting  data; analyzing data;
preparing a progress report in order to present it
to the thesis advisor; and preparing the full-text
thesis and a research article in order to get

published according to the graduation criteria

252592 INeinus 3 uNu 119, 2 6 NN
Thesis 3, Type A 2
Wivsausindeya Awesizddeya dnvh
$7891UAUA1INT AU R 88191587 USnwn

°

Inenfinug wwusineriinudiavaeulinial davh
Ingriinusatuauysaitasunaruideiiioffa
LNELNTAINLN AT INTANY

Collecting  data; analyzing data;
preparing a progress report to be presented to
the thesis advisor(s); presenting the thesis work in
a thesis defense; and preparing a complete thesis
and a research article for publication according to

the graduation criteria

-Usud es1eT v uay

ANBBUIEII8IN

252593 n1sAupddase 1 3 whefin
Independent Study 1
LEUBWIT BN ISANYIR 18R UL TRV

sgnuasduwIAandelasesmieonduauese

AIENIIUNTT
Presentation of topic of self-study,

report on a concept paper and proposal towards

committee

- finTe3vn 252593
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252594  AsAUAINDEsY 2 3 whgin
Independent Study 2
diauanan1sITeunasuni1sedusiena

wardoiauonusitoluld wandsuuszaunisel

MsAnwIMLAULDY Suilsdainndainamugnssunis

results,

Presentation of research

conclusion, discussion and suggestion with
implication, exchange on experience about self-

study, getting criticism of committee

- fins18797 252594

255511 wuijanuuandu 3(2-2-5)

Theory of Probability

a a

Uigdanuasiduanuiiasdunuud

P aa a a o '
Reoulvwavanuddasualaunafndulsdy
flafduanunuintuauutasidulazileaidunis

LANLIY ATAIANLIELAEAINLUSUSIU THan Fu

o A

Aeflia nsuanuasvesileiduvesiuysdu faddu

Snvauzianig Yssianeinsgidivesdiudsdy

v o

Nuiuniainfindiunans uazdainsuiu

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

- e 255511

255523 msieseimulinUssend  3(2-2-5)
Applied Multivariate Analysis
AFHAINKIUINANAIBAIMUT N5 E MU

Foyavanuiuus mseyuudadaistunnmes

Aadglulszmnanianguuazasngy nsinsz

AULUSUTIIATEAIMUS AsIATIzREIUUSENDU

wan n1sdnsiedade n1sdnsiendauunngy n1s

TATeiuUIngy mMsanavianeda uasn1suszans
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
cluster multidimensional

analysis, analysis,

scaling and their applications

- fins18797 255523

aa a o

255571 af@gsdimInwasn1sUssgnd 3(2-2-5)
Computational Statistics and

Applications

- fins1e3Y7 255571
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wallansunuivualslumansniainu

N

aa ag o A oA °
a6 ’JﬁUMVILLﬁG]iﬂLLagLLﬂﬂ‘LUW Lﬂi@ﬂm@Iuﬂ’ﬁﬂ?u’Jm

(34

2

uge n1sPaesteya wadavoudaiila uasn1s

[l

szand

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

Monte Carlo techniques and their applications

255573 myieswideyaruinive) 3(2-2-5)
Big Data Analytics
ANUNINEUAZAMEN YUz ITRYATUIN

gy n1sdnn1stayavualng Lﬂ?aqﬁaﬁugmuax

MsdnwSeudeya nsvhanuazeindaya n1sysan

nsfeya nsudasdeyauagnisanneudeya n1svia

- v

wilesdayaiiemzyuuungauduiug n1sduun

v o

doya N3dnnqudeya lasseusvamifiendmiy

U
%

Joyavunalng waznsuseend

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

279534 hdetugilumsiFouivoaedor 3(2-2-5)
Advanced Topics in Machine Learning
wadadugdlunisFeudvonadsuarns

Uszgnaldiulgmlulanuisaauduais ade

%

#1089 Idun nsadrauuudassiiduiad oudae
doya nsaadudeya YywinisiSeuduvuneuind
msvilfdunesgiutasenuatios fvihuievany
Nga N13AATUIA NTLEBNUATNITAS AR YL
wuudnanns i lumauinow aqu'mwmmé
Weou Maseuiuuuatuige uagn1siseudidedn
Advanced topics in machine learning
and their applications to real-world problems,
sample topics include data driven modelling,
data assimilation; convex learning problems,
regularization and stability, multiclass predictors,
dimension reduction, feature selection and
generation; graphical models, hidden Markov
models, Gaussian random field, reinforcement

learning and deep learning

- fins1879n 279534
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279535 wwildudatulunisisens 3(2-2-5) | 279535  wwildndagdulunisisens 3(2-2-5) | - vy

TouATeq SERIGEGY

Current Trends in Machine Learning Current Trends in Machine Learning

ANTIVRINTIBUTVeLAT B ATl Awsamveansiieuivonn’ ssaslmi
fhegratu Tassneuszamuuuasuligiu mude |fegraty Tassisussamuuuasuligiu mmude
vauA3aY1ediedn n1saneleansiSeuy naiSewi [veaasetieiddn nsmeleanisiseud nsSeuiiuy
wuudnludid niseudwuulddaowdedn weia |Saluld nsSeuiuuvliddaewdedn wmalinins
AFn191TeuiBean n1sUIENIAKABUNTIIAT N1 [SRiiBedn n1sUssnaNaayN LAY NMTSuiiuY
Foufuvuiasuindadedn woundedudmiuns |eiuidadedn woundndudmsunsSeuiuesados
Feugveaadesadeluny @nnisinioueiesle |afelmi Annswdsueiesfiouaslavanidlddmsu
wazlauan3filddmiunisSeudvonndesadolm) [n1si3ouiveaniosasislu) Fuvesmuainiaiou
Furesmumandou mnuidevennieteidiin [arudevenaietiodein nsadaaderionuuls
nsasuasednsuuulinila nisUszananadeya |Aula n1suszananadeyaidiounsy nsleusiasy
LWBaaunsy Nsleuslasuiaudedin weundiady |Mdudedn weundindudmiunisandndes weundia
dmiunmsanindes woundndudmiuszuunisli [Fudwiuszuumsiduuzi nsdesiumsnsadu
Auuzih M3tosiunsnsadumuRaUn® wound |PuReUn@ weunddunsuiiinasivial
Fupsumesivial Overview of modern machine learning

Overview of modern machine learing | methods, for examples: convolution neural
methods, for examples: convolution neural | networks, deep belief networks, transfer learning,
networks, deep belief networks, transfer learning, | automatic learning, deep unsupervised learning;
automatic learning, deep unsupervised learning, | practical techniques for deep learning models,
practical techniques for deep learning models, | time series processing, deep reinforcement
time series processing, deep reinforcement | learning, machine learning applications (practice
learning, machine learning applications (practice | in preparation environment of recent trends
in preparation environment of recent trends | machine learning tools/library), residual layers,
machine learning tools/library), residual layers, | deep belief networks, generative adversarial
deep belief networks, generative adversarial | networks (GANs), time series processing, deep
networks (GANs), time series processing, deep | reinforcement learning, speech recognition
reinforcement  learning, speech recognition | application, recommendation systems
application, recommendation systems | application, anomaly detection application,
application, anomaly detection application, | computer vision systems application
computer vision systems application
279541 m3SeuiiddinuasunUszgnd  3(2-2-5) | 279541 msSeusi@ednuasundssend  3(2-2-5) | - Aufi

Deep Learning and Applications

TasseUszamiisudadu inesiaunsou
wanedu nsidenuuusiast nasunsnsvanely
4191101 N1TUNTNTE8GTRUNSU N1TAIUIUNTST
Beouiigedin lassngdszamiivnuuuneuligdu
TassgUszamiiisauuuaug nsdszgndldly
ARNNIMRSINAL Fransaumna e Auvasnie

mluiues waviny

Linear neural network, multilayer
perceptrons, model selection, forward
propagation, backward  propagation, deep
learning computation, convolutional neural

Deep Learning and Applications

TassneUszamiisudadu inesiounsou
waredu nsdenuuudiast nasuwsnsyanely
419U NMSUNINTEAEDUNAU NITATUIUNIT
Beuiigedn lassiguszamiiivauuuneuligdu
TassgUszamifivunuuiug nsvssgndldly
pouRnaIIVIAY Fransauna Huwa Auvaondy
msleiues waginy
neural network;

Linear multilayer

perceptrons; forward propagation; backward
propagation; model selection; deep leaming

computation; convolutional neural networks;
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networks, recurrent neural networks, application | recurrent neural networks; application in

in computer vision, bioinformatics, fintech, | computer  vision,  bioinformatics,  fintech,

cybersecurity, and games cybersecurity, and games

279553 Amnssunisiiuiveanios 3(2-2-5) - fins1edw 279553

Machine Learning Engineering

femvesininssunisiieuivesndes
fregansesnuuUsEUIUMSISBUFueA3ITER UG
msaunaznsuiUlinsideuiveanies gudoya
ilenunsi3euiveanies mawmuiuLenwaLAdy
iionunsi3ouveandes nsdidnwinisldauns
Fougvoaas sanuuasuieas lasaauiy
wovmAAduitenumsGouiveaies

Machine learning engineering definition,
high-level machine learning system design
examples, machine learning development and
deployment, databases for machine learning,
machine learning web application development,
studies,

end-to-end machine learning case

machine learning web application project

279561 meuumesWiAluaEN1S3N  3(2-2-5)

Juuuu

Computer Vision and Pattern

Recognition

#ANNISABUNIABIINAY 15715293V
AMANYME N13TUAAMENYME N153AI1TAE NI
pseinarinmunmsiadoulm nsdifnwviuayns
Uszgndldnoufianesiviad in3esslonensiniuas
s Weuldsunsuamiunisueadiupeufiomes ns
aTRduRMENdR NMsdugnuaudR n1sandrdng ns
AinTzinazn1sinnunisindeuln fegwwoey
NGIGKN

Principle of computer vision, feature
detection,  feature matching,  objection
recognition, motion analysis and tracking, case
studies and applications of computer vision,
software tools and programming for computer
vision, feature detection, feature matching,
object recognition, motion analysis and tracking,

examples of applications

- finge3v 279561

279563  AsUszanaNalaznIsiAIN 3(2-2-5)
ngdeyamenm

Visual Data Processing and
Interpretation

v

nsUssInakaLaEInTIgitayanisnm
n1samdszuy NsUszanana Lazn1sindney
n1371Ad71a - N1TYIUINITIINAUTIUNNAY

adinAans 35151 T3emta matanisiaaulusunsy

- RT3V 279563
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Ardostunsuszgndlilugnaivnssy Mg
dwfunisldnuaznisussinanadeyasenm 33
Wenouamesdmsunisasisanandf n1sdn
nuIany Yoy auazn1suysdrud18am 35139
poufimasdmiunsseuslnenisldaemuaznis
Uszgnaldlunsiaseisuuuy

Visual information processing and
analysis, image acquisition, image processing, and
to interpretation/understanding, integration of
mathematical foundations, numerical algorithms,
and programming implementation techniques
related to industrial applications, fundamentals
for pictorial data acquisition and processing,
computational method for 3D reconstruction,
visual data categorization and segmentation,
computational methods for visual learning and

their applications in pattern analysis
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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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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)
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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}
U [a, b] U [c, o) with same embedding dimension. Science and Technology
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).
(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. (TCl 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)

1.3 wilsdefdsuainauide

2. 7131

3. Wl9de

Aaa ¢

4. UNANNIVINTT (Szuguteyanafiu




139

a k74 (4 =
NAIIUNIIVINTTEIUNAY 5 U

5. NAIIUNIITINTT AN HULDU

5.1 NA9WNIYVINSINDYAGMNTTA

5.2 NasUNIEITINEINAIINSSEUNsFRULAT N3 IuS
5.3 wasumainnsiieiauuleueassae

5.4 nsalAnu (Case Study)

5.5 ¢uuda

5.6 WAUIYNTH AN UINYNTH wazauIvin1sauludnuue

WEINU

5. NAIIUNI9IVINIT AN WULDUY

5.7 NAIIUES198IANUINEAERSazInAlulag
5.8 NAUATNATIAGIUGUNIEY Aaus
5.9 @nsuns

5.10 YaNALIS

6. NAIUNI9ITIN5SU TG daAY

yasusasimanumaIvnistnedu Talddunisvasnisfneniosusagn Wu

]
o

HA9IUN19IVINTA LA TUNISIHEBUWS Anumaninaei i nrualun1siansaua IR liyuaAasIse

o 1 a < a =y ¥ LY =
AUNLINIIBIN15 LTURAUNIIBINTTIUSBU 5 Ugaunag LLa&’L"UEluﬁl']&lg‘ULLUU‘Uiim"ﬁéﬂiﬁJ



140

(509A18A519158 A3.5801 F38TNA)

LINVDINATUNIEIVING



141

HAIIUNIYINITYB9D1158UTEIMANFATAINYTENIA N.N.D.

¥o - wwana (Mwlve) @ 999A1EA1158 AT SAUINT T9RT

(mmé’anqw) : Associate Professor Dr.Rattanaporn Wangkeeree

a v L =
NAUNIIYINTEDUNAY 5 U

1. 9498

1.1 51897UN1578

1.2 unAuAde (seygudeyaiafiu)

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). (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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Suksern, S., & Tammakun, S. (2025). Conditions for Linearizing Fourth-Order Ordinary
Differential Equations through Point Transformation and Applications. IAENG Journal
of Applied Mathematics, 55(5), 1377-1390. (Scopus)

Suksern, S., & Sookcharoenpinyo, B. (2023). Applications of point transformation on third-
order ordinary differential equations. IAENG International Journal of Computer
Science, 50(2), 662-672. (Scopus)

Tammakun, S., & Suksern, S. (2023). Linearization criteria for a system of two second-order
ordinary differential equations via generalized linearizing transformation. IAENG

International Journal of Computer Science, 50(2), 484-497. (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, 2022(2022), 6. (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)
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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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