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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



30

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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dyaasuniu nMsusuaunagalauwnsy MsAMLANTATEIAIN N5 AT eIRUSENOY
winmsandifdeya msafnaudnuas Msudasmwmeadamans nsieseilulammuaid
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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



34

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 gufanuiiazdy 3(2-2-5)

Theory of Probability

Uinfiennainasidu anuasfuuuuiideuly wesarwildaszdsalaunafin fuus
du Hlefdumnuvuiniuauitazifusasiladdunisuantas ArenuneLazauLUsUsILY
Haddunonda n1suanuasvesileiduvesiedduvesiinlsdy Headdudnwaugianiy
UseLanv0Imsgiinvesiiuusdy nquunindidndiunans uavdatasusy

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 wwliudagtlumsiSeuivesedos 3(2-2-5)

Current Trends in Machine Learning

AmsImvesnssudveaniosaielval fetadu lassieuszamuvuneuligdy
mnudeveanietedsdn nsaeloansious msiSeuiuuudalug@ msseuduuuliddaey
WB9AN ATATTNITIT U NITUTBUIANABUNTULIAT ATETEUS LUULET UASUTEN
weUndlatudmiunsiSeudveanseasislni @nnswSeueiesiiouarlava3ilddmsunns
Foudvouedosattlva) uresnumaiadou mudeveunieriedein msauaterionuy
inda nsUszranadoyasounsy n1seuiasumaudedn weundadudmiunisandd
@e9 waunartud1nsuszuun1siiaLuzdl n13703AUN1TRTI9TUAMNRAUNG Lo UNaTY
ARUNILADIIVIA

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  MISEUsAENLarUNUTEYNA 3(2-2-5)

Deep Learning and Applications

TassrreUsvarmiiend wdu ieswuasounatsd u n154d onwuudians
nsunsnszgludiamin nsunsnszatedoundu nsAuIiNsSeusdEn lassieyseam
Fouuvuaouligdu Tassdredssamiiionnuuiud nsdszgndldluneufinnesisted
Pransaune Auna anudaoadenigleues wazn

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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ML AAAEAS UPINYIFYULIAT ey 2548
MU ALNATERS UNTINYIYULIAT vy 2543
WNEIFAINT qUaTey I8IMANTIANTE WA Adlaenans | umningndeinalulad vy 2552 6-8 | 6-8
Uszyna g3uns
M. paamans | unnivendoidesing vy 2546
Uszyna
M.L. paaAEns | unnivendeidesing ey 2544
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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




45

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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252559 9o iAunNALafAIansUsseng

9
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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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guile laeld Jgywn -
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NILUIUNITAULEIEM
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(3) Nsaauanu (Coaching)
TunsEnUfuR viseau
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(1) UszuseEnInaseu na1ena
wazUanena laglenis
NAFDULUUTDLIEY doU
UAUR @audnidan 13
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dunangAnssunsiseus
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N30ONLUUNTIVYLALNNT
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