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4.4.4.2 uwu 2.2 fidrfnerdnianisfine U.e3

Un1s@ne 1

AALBEUN 1

A.8x0 V1UIAU 3 wileAn
A.8x0 V1UIAU 3 wieAn
393 6 WUWAR
Aaeud 2
A.8x0 3V1UIAU 3 wileAn
A.8xX %%ﬁag 3 WA
A.890 dununusu (laduniiena) 1 wiehn
EREV 6 wUwAn
Ymsdnendi 2
Aaeud 1
A.8x1 3V1UIAU 3 nwileAn
A.8xx  AHeN 3 wenn
A.891 duuun 1 (lutumiaenin) 1 whein
59 6 WUWAN
aaeud 2
A.8xx  IaeN 3 wenn
A.8xx  IGeN 3 wenn
A.892 duuun 2 (lutumiaein) 1 whein
EREV 6 wUwAn
#aUINAUEUUR
YmsAnendi 3
aaeud 1
A.893  dunun 3 (lddunulein) 1 mheie
A.901 INYITNUS 12 wiaehe
393 12 wiawna
AMaeudi 2
A.901 INYITNUS 12 wiaehe
ey 12 %u8nn
doULAlASIINYTNUS
Ymsinendi 4
aadeud 1
A.901 ANYIUNUS 12 wuene
393 12 widawia
Aaeud 2
A.901 LTINS 12 wiaghe
593 12 wuL8nn

daudaanuinginus
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4.4.5 AN95UYS183YN

1) FUNAIUNNELAIUNITIAY

A.890 AUNUIVUAY 1 (0-0-4)
MA890  Basic Seminar Taitfunenin

msedusefeItunuitenadamansuazideiifsrtestuuuimenisiaise
TngtindAnvduginauenanisdnwainunaiaidslunsassefuuuniafeglugiuteyaaina
wieuvidnitnuy msldimalulafasaumdlumsaduayunisieidde wasiasuadeasosssumenis
FelunsdrdamanuiagmufiRnuideidenss

Discussion on mathematical research and related topics as a foundation for
research work, with students presenting their findings from research articles published in
international journals indexed in global databases. Additionally, students will develop skills in
using information technology to support research activities and cultivate research ethics,

particularly in proper citation and conducting research with integrity.

A.891 dunun 1 1 (0-0-8)
MA891  Seminar 1 Lidumihefn
FsRunaudmsutnAnwau 2.2 : @aula A.890
Prerequisite for students in Plan 2.2: Have earned credits of MA890
mMseAUsIEifeIfuNUITenadamansuazideiiisrtestuuuimenisieise
TngtindAnwduginauenanisdnwainunaiaidslunsamssefuuuniafeglugiuteyaaina
wouidiniinuensldmalulafasaumelunsaiuayunshauide uenaduadeaissmmams
FelunsdrdmanuiagnuiiRnuieidenss
Discussion on mathematical research and related topics as a foundation for
research work, with students presenting their findings from research articles published in
international journals indexed in global databases. Additionally, students will develop skills in
using information technology to support research activities and cultivate research ethics,

particularly in proper citation and conducting research with integrity.

A.892 duuun 2 1 (0-0-8)
MA892  Seminar 2 latiunuaein
FrsRunau : @oauls A.891 we AnwImIauiuiu A.891
Prerequisite: Have earned credits of MA891 or Taking MA891 in the same semester
mseAuseifeItuuitenadamansuazideiifsrdestuuuimenisieise
TnesnAnwiduiiiauenansfnwanunanuidelunsassefuumunnaieglugiudeya Scopus
%30 Web of Science wiauvitiniinuznislimaluladansawmalunisatuayunisiianuide uas
iesuaTisTamnansidslumsdadwanuaznsufiReuideiivense
Discussion on mathematical research and related topics as a foundation for

research work, with students presenting their findings from research articles published in
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international journals indexed in Scopus or Web of Science. Additionally, students will develop
skills in using information technology to support research activities and cultivate research

ethics, particularly in proper citation and conducting research with integrity.

n.893 duuun 3 1 (0-0-8)
MA893  Seminar 3 laitfunuaein
F10sRuneu : aouls A.892 Wive Anwmsauiuiy A.892
Prerequisite: Have earned credits of MA892 or Taking MA892 in the same semester
msedusefeItunuitenadamansuazideiifsrtestuuuimenisiaise
TaethdAnwudufinaussans@nwmainunaniidslunsamssssvuumafeglugiudeya Scopus
%30 Web of Science wiauvisiniinuznislimaluladansawmalunisatuayunisiianuise uas
ieuaisatesTINendelunsidesanuam U iinuidenivenss
Discussion on mathematical research and related topics as a foundation for
research work, with students presenting their findings from research articles published in
international journals indexed in Scopus or Web of Science. Additionally, students will develop
skills in using information technology to support research activities and cultivate research

ethics, particularly in proper citation and conducting research with integrity.

A.894  duuwtuga 1 1 (0-0-12)
MA894  Advanced Seminar 1 Taiundaenia

Ftaduneu : aauld A.893 w3e Anwmiauduiu .893
Prerequisite: Have earned credits of MA893 or Taking MA893 in the same semester
nsefuseierfunuiteneadiamaniuaridefifedestuiuimenisinuide
Taethdnwndudiaussanisinumainunaniiselunsassssivuunmafieglugiudeya Scopus
30 Web of Science wagmstnauauumslunsiaulugauidelivesmuios wieuisninuy
nsldmalulagansaunelunisativayunisaide waseiuainniosssuninNTelunisesds
NarLarnsUFTRNLATNTenTe
Discussion on mathematical research and related topics as a foundation for
research work, with students presenting their findings from research articles published in
international journals indexed in Scopus or Web of Science, and the presentation of directions
for developing their own new research. Additionally, students will develop skills in using
information technology to support research activities and cultivate research ethics, particularly

in proper citation and conducting research with integrity.

A.895 AuNUITUG 2 1 (0-0-12)
MA895  Advanced Seminar 2 Taluniaena

Audsrunau : @auln 1.894 U3 Anwnsauniuiu A.894

Prerequisite: Have earned credits of MA894 or Taking MA894 in the same semester
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nseAuneifefunuitensedamaniuasideifsitestunuimenisienuise
Taethdnwududiausnanisdnumainunaniidslunsassssvuunnafeglugiudeya Scopus
130 Web of Science wagmstnauauumslunisianilugauidelmiveanuios wiouidninue
nstdmaluladansaumnalunsaiuayunmsyinnuide waseiuainansesssuninidelunse1sds
NaULaEN1TUFTRNLATNTene

Discussion on mathematical research and related topics as a foundation for
research work, with students presenting their findings from research articles published in
international journals indexed in Scopus or Web of Science, and the presentation of directions
for developing their own new research. Additionally, students will develop skills in using
information technology to support research activities and cultivate research ethics, particularly

in proper citation and conducting research with integrity.

2) KUINIYIUIAU

A.810  WYANAUINSTIY 3 (3-0-9)
MA810  Abstract Algebra

n3U Nsnsgvihvesngluuen nguiundla nsudnia 39 lefa Tanvuiu lawuns wend
Usznauldednaien Tawulefayvddny fad waznisveneilan

Groups, group actions, Sylow theorems, finite groups, rings, ideals, polynomial rings,

unique factorization domains, principal ideal domains, fields, and field extensions.

A.811 ﬁ%ﬂﬂim%y’uqa 3 (3-0-9)
MA811  Advanced Algebra
dsduneudmiuin@nwineuy 2.2 : aauld A.810
Prerequisite for students in Plan 2.2: Have earned credits of MA810
nannshluvueauazafined 3¢ lefia uega nylendideudnda fvadmdudunas
fyadiavaelsduuuegadase JUkuuTnyaR
Generalities on Sets and Categories, Rings, Ideals, Modules, Finite Abelian Groups.

Linear and Multilinear Algebra on Free Modules, Canonical Forms.

A.820 N15AATIZIALTIDI 3 (3-0-9)
MA820 Real Analysis

FANveITIWIUITE N13AT1NTEUUTININATY USiBeszevn1e USgiluesu audh Wme
weladvesUigidssrosmanazyinfiuesy alnuavaiwseideswesiladdum 93¢ msgidrvesddiv
WazaUNTH BUNUEVRIlaATUAI9Se wazUIiusuuuIiuY

Axioms of real numbers, construction of real numbers, metric spaces, normed
spaces, topological properties of metric spaces and normed spaces, limit and continuity of
real- valued functions, convergence of sequence and series, differentiation of real-valued

functions, and Riemann’s integral.
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A.821 n'li%t,ﬂs'wﬁ%”’ugq 3 (3-0-9)
MA821  Advanced Analysis
FdsduneudmIutinAnwiunu 2.2 : @auls A.820
Prerequisite for students in Plan 2.2: Have earned credits of MA820
AWTINYRIUTTIBsTzEEe UigiiBanewelad Hladdusioiesluuiniidanenelad
UinfunwnauarBadin Yiginnmesdmenelad nquiunituglumslinssiideilaitu Uiius
Fuasiudn nquiuniugulunguiuses mameyiusvesilsiduuuuinivesy sufusvoansid
waznlad uudlvand sULuUeURUS
Overview of metric spaces, topological spaces, continuous functions in topological
spaces, Banach and Hilbert spaces, topological vector spaces, basic theorems in functional
analysis, Lebesgue integral, basic theorems in measure theory, differentiation of functions on
normed spaces, Fréchet and Gateaux derivative, Taylor’ s theorem, manifolds, differential

forms.

A.830  WyAMATwdY 3 (3-0-9)
MA830 Linear Algebra

Uiglinnines nauInnse wausmuaznsiudassidadu grundnuasiiivesuipd
nnwesd Mswlandady audugiu dunuunsndg agadgveuuvsng Usgidiu Alanizuaz
wnwedianiy JULuunwesEvan suuulydivesuau Yiniinanu nely nsedafen Q)
unn1sany FRliun1sung ngu)laseasedimiuii andun1sund nguunidsanasy wag
JUWUULG AL Ue

Vector spaces, direct sum, spanning set and linear independence, basis and
dimension of a vector space, linear transformation, isomorphisms, matrix representations,
similarity of matrices, dual space, eigenvalues and eigenvectors, diagonalization, Jordan
canonical form, inner product spaces, orthogonal projection, projection theorem, normal

operators, structure theory for normal operators, spectral theorem, and bilinear form.

A.860 NNAATIZATAAY 3 (3-0-9)
MA860  Numerical Analysis

MIATZiAAaIAAGeY NaLRaEEIRYYBITEUANN T ERd UL sEuUaNnsTl 1
LU NIAUIMITIALAVVOIAILANIZULAZLINIADSIANIZUDUUNTNG A1TUTENIMAT AU n1Tin
auiusgaeLlay NMsmUTiusdeavluraeli nawasdsavdmsuaunisieyiusanday
wardaymanisusy

Error analysis, numerical solutions of systems of linear and nonlinear equations,
numerical computation of eigenvalues and eigenvectors of matrices, function approximation,
numerical partial differentiation, multidimensional numerical integration, numerical solution

for ordinary differential equations, and initial value problems.
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3) KUINIY AN

YNFUIINFIUNAUAAIENS

806  assnAaniifvouasienifetsdugs 3 (3-0-9)
MA806  Advanced Fuzzy Logic and Fuzzy Sets

AIINANERNTINYTY VULl NYTl ANUFNNUSIENINNTINAIEanTIAvTEwAT N B9
Affdy nouianauinasdu nqufenuindeds warnguienudululsd muduiuuueni s
nsUszynAvensInAnaniifuty n1sussyndvasienisutle

Fuzzy set theory, fuzzy logic theory, relations between fuzzy set theory and fuzzy
logic theory, probability theory, belief theory, and possibility theory, fuzzy relations,

applications of fuzzy logic, applications of fuzzy set.

A.807  3INFIUVDIAMAFIGAT 3 (3-0-9)
MA8O07 Foundation of Mathematics

pssnenanssusiufinis 1neduiusuazaumnete nguiunanuuiysaitas ngu
unAUNTEy Nquwanssulawssea danadissiulannsana Wuuin1svemguwawssiula
wilsaiaa dnadnisiden guifsuagnsisuiadetud lavadavesinudedusuiuay i ids
ATUY

First-order logic, syntax and semantics, completeness and compactness theorems,
Zermelo-Fraenkel set theory, Zermelo-Fraenkel axioms, development of Zermelo-Fraenkel
set theory, axiom of choice, transfinite induction and recursion, arithmetic of ordinal and

cardinal numbers.

A.808  wgufszaulalulnluazsingruneadinAansuuvgiinnaud 3 (3-0-9)
MA808  Homotopy Type Theory and Univalent Mathematical Foundations
mqwﬁﬁzﬁuﬁsﬁuﬁwﬁau—@w seAugUily seRulonanual seAudyan izé’uﬁgﬂﬁmmu
dauvggveileandu danadienaim nsavdeulaglddiviefigatienat assnaansaly
U REILAEIINGIUN NANAMARSWUUTI AU
Martin- Lof dependent type theory, inductive types, identity types, contractible
types, truncated types, function extensionality, univalence axiom, verification using the Agda

proof assistant, intuitionistic logic and univalent foundations of mathematics.

A.809  dYrglunsigatuazszuuideguily 3 (3-0-9)
MA809  Proof Assistants and Formal Systems

FINFIUNING Y VOYILNFIY : A19IMNNTT LAaAdawanlni Nyusziuas
1A39INTIVAOUTEAU AsINAIEANTaUsENaY AALARILAEATINANERSANE YA NSRRI
wuuusnes-lefslnalulnsennazmadenloswennedi- 11350 msdmaiieigatuarlaus
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1%
YY)

HYeigal : §Piefigauuenan §YiefigaudeiualasassnAansafutuegs n1suenlusunsy o
adlnduauaTefiutuoukarnsAUI M3UTEEN

Theoretical underpinnings of proof assistants: formal languages, lambda calculus,
type theories and type-checkers, propositional, predicate, and intuitionistic logic, Brouwer-
Heyting- Kolmosgorov interpretation and Curry- Howard correspondence, survey of proof
assistants and proof libraries: Agda proof assistant, Isabelle proof assistant and higher order

logic, program extraction, exact real number arithmetic and computation, applications.

AYNFUANAAIEASLTINYAN

816  RuAdinuInsTITuge 3(3-0-9)
MA816  Advanced Abstract Algebra

Noufunveine-idauas leaodansy Wingu n1sdwunilanninveny ngufnias 39
WUULLBMES Uoga

Jordan-Holder theorem, solvable groups, free groups, classification of extension

fields, Galois theory, Noetherian ring, modules.

A.817  wnujuaiines 3 (3-0-9)
MA817  Category Theory
vsAuneu : deula A.811
Prerequisite: Have earned credits of MA811

fnes uafingd fafimed n1sulassssued undsvasleiuns HAAUBILATINGS  WAAN
JUVDATINGS  wATINOIASTITULULTA Alin AlinTI0 NFLETUVBIAIY NOUFIMNY WANINBIWUY
Tuuoed vquiueiine¥iugadesiusasnguilnmes

Quivers, categories, functors, natural transformations, Yoneda lemma, products,
coproducts, cartesian closed categories, limits, colimits, Kan adjunction, representability,

monoidal categories, introduction to higher category theory and topos theory.

n.818 NyainaINg 3 (3-0-9)
MA818 Universal Algebra

wanily Wyadln Rvadingey Anuduiusaanndoatlalutesidy nanulnensuazdoy
fiug Huadindasy nouiunvendinsen Foulvvesiadiaon assnziBeannis msieurefungud
LUUTIADILAEATING

Lattices, algebras, subalgebras, congruence relations and homomorphisms, direct
and subdirect products, varieties, free algebras, Birkhoff's Theorem, Mal'tsev conditions,

equational logic, connections to model theory and logic.
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APNFUANAAIAASITINITIATIER

A.826  NHUULYDS 3 (3-0-9)
MA826  Measure Theory

Uspfiwaisida wwes wiesiasiudn Medunyeisita nsmusius nisgudnluw
wos manUTiudlsuluaziodn wiwesnagu nqufunves il wivesiedomineuaziyes
Wetou Nawfunvessineu-dladu U3l Lp nsussgndvemgulunyes

Measurable space, measures, Lebesgue measure, measurable functions, integration,
convergence in measure, Riemann and Lebesgue integrals, product measures, Fubini’ s
Theorem, signed and complex measure, Radon-Nikodym theorem, Lp spaces, applications of

measures.

A.827  aumseiendunaznisuszand 3 (3-0-9)
MA827 Functional Equations and Applications

umirgaun1sigailandu nsiaundaseiieansvosaunisi@aileddu I5n1sunaunis
Beflaidu nanasvhlvvesaunsdeiladdu elosnmussaunisideiladdu nmsussgnivesaunisids
ety cuAfoatelnifferdostuaunmadeilaidu

Introduction to functional equations, historical developments of functional
equations, methods for solving functional equations, general solutions of functional equations,
stability of functional equations, applications of functional equations, modern research related

to the functional equations.

828  meemzhdsilsidutugeuaznmauszend 3 (3-0-9)
MA828  Advanced Functional Analysis and Applications

U39iiBasvarme Yiglidaduy Uspiuesuuazysaliviua ddnlunisiladu U3ianu
U3gilazviou nisgiiniuudeu YinlinanunislunazUsgidadsn nauiunemiu-uiua ngugun
nsdeuuiln nqufunnsnile nqujunuiwa-adleawend fvadinuiun ngudEunesy

Metric spaces, linear spaces, normed and Banach spaces, bounded linear operators,
dual spaces, reflexive spaces, weak convergence, inner product and Hilbert spaces, Hahn-
Banach theorem, open mapping theorem, closed graph theorem, Banach-Steinhaus theorem,

Banach algebras, spectral theory.

AYNFUANAAIEASITUIVIANN

A.836  vawaladUuge 3 (3-0-9)
MA836  Advanced Topology
FUsAuney : @auld A.821

Prerequisite: Have earned credits of MA821
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a

Wevenalad Agrailies Usglinann eweladdeu danaumstula danains

Y

U3gdl
wenifuld Unlidenles Uigiinsedu meviilinsedu Uinideszosmauiysal migidvesine Uigd
Harigu

Topological spaces, continuity, product spaces, weak topologies, countability
axioms, separation axioms, connected spaces, compact spaces, compactification, complete

metric spaces, net convergence, uniformities, function spaces.

A.837  3VIAIATRYNUS 3 (3-0-9)
MA837  Differential Geometry

wuillnadneyiusts wesuaziinmesduia Nvadadmateidy auumuees
JURUUsRUITUS Aneayiusatguan nsmuiusuunuillnad nquunvesaland leluladsu
wosu nsideulesnoadanazoyiuslanaFousd wednsuduazanulds fvadandniosa 1suade
aluiues Mmawdunisiause

Differentiable manifolds, fiber and vector bundles, multilinear algebra, tensor fields,
differential forms, exterior differential, integration on manifolds, Stokes theorem, De Rham
cohomology, Koszul connections and covariant derivatives, Riemannian metric and curvature,

Clifford algebras, spinorial geometry, Dirac operators.

A.838 L3UIAIALTINYANIN 3 (3-0-9)
MA838  Algebraic Geometry

AUsRuneu : @auld A.811

Prerequisite: Have earned credits of MA811

§ aaa

U3ildunssa dususnus gruvannsouues fupouiByuueines 383 1lsidunssa ve
woladun3an dugiu n1sdenssnes quin1smdn Sdaunuy lefiasin Sadsadaamauda nswen
Ugunil U3niiennane

Affine spaces, lexicographic order, Grébner basis, Buchberger’s algorithm, syzygy,
affine variety, Zariski topology, morphism, rational maps, elimination theory, resultant, radical
ideal, Hilbert Nullstellensatz, primary decomposition, projective spaces.

4

AYNFUAMUULTIANAAIAATUAZEUNITITIDUNUS

A.846  N1sEIFILUUTIARIAAIEASIAENITUSZNA 3 (3-0-9)
MA846 Mathematical Modelling and Applications
Frnuuidendnaansuuunailiseides uvudndamansuuunaineiiie ssuu
wain ngufiafesnin luesiadu taesa widnia duuulideduluinermanssssueif nng
UszgnagUmnindinaansuagingrmans
Discrete-time mathematical modeling, continuous-time mathematical modeling,
dynamical systems, stability theory, bifurcation, chaos, fractals, nonlinear modeling in physical

and biological sciences, applications with mathematical problems and science problems.

31



847  aunsidsoywusandnydugs 3 (3-0-9)
MA847  Advanced Ordinary Differential Equations
ngufinisieguaziifivmiufeivemaiaas nquinissuniu nquiluaia anaadios
ya35zuulildadu JymarveuunduwaslgmiAiveuiengiu Heanduveiniu n1swanwasilendu
ANWATLANE
Existence and uniqueness theorems, perturbation theory, Floquet theorem,
stability of nonlinear systems, regular and singular boundary value problems, Green’ s

functions, eigenfunction expansions.

A.848  AILUUGIUINIMVRIRYNUSNTRY 3 (3-0-9)
MA848  Quantitative Modeling of Financial Derivatives
mqwﬁmiﬁmum’]mLLUUUimmﬂmwmﬁm FLUUNTana FLuUNIiInuAIa
ATIANTAVBRUUNINIA MTAATITRgRTVOLUAN-Trad N13USuUTIdmuuninim Asasdnsuuy
ouAtu fuvulasnia Bmsdsaisiin msiedeudiuuuusd wrandadlay asiansansma
NIRUTOU ATIENTENDAINE MTIEITANTUUUA LN
Arbitrage pricing theory, one-period model, binomial option pricing model, analysis
of the Black-Scholes formula, refinements of the binomial model, American-style options,
trinomial model, finite-difference schemes, brownian motion, ito calculus, exotic options,

digital options, barrier options.

n.849 fauuuianssun1siudaaandaiilos 3 (3-0-9)
MA849  Continuous-Time Financial Engineering Models
dsAuneu : deuls A.848
Prerequisite: Have earned credits of MA848

nszuaunIdlag wiAsnalutianaideiiies nguivesiferuen n13duludasian
soiled ﬂaqwémié??ama Vli]‘lﬂﬁm‘iﬁ’muwﬁﬂﬁLLUUUiWﬂmﬂﬂ’JWNLﬁIEN m‘iﬂizl,ﬁmdaf-ﬁmé'ﬂm%’wé
ouus suvuuvanlvad msteafumnuidssiuulauniin amrwanysaluuuleuniin nquiflenines-
unasd wannsngselined lassasresasnenidoniuna nguiss-asli-uesiu suuulassads
Saswonidowuumaedii fuuuled suuusad-lav

lto processes, continuous-time martingales, Girsanov’s theorem, continuous-time
finance, trading strategies, arbitrage pricing theory, valuation of derivative securities, Black—
Scholes model, dynamic hedging, dynamic completeness, Fokker-Planck theory, fixed-income
securities, term-structure of interest rates, Heath- Jarrow- Morton theorem, multidimensional

term-structure models, Ho-Lee model, Hull-White model.

Anngumatianisingulanaznguinsm

.856 walulagnisanaula 3 (3-0-9)
MA856 Decision Making Technology
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nouiugiurein1sdndula wellanisandulasng q dmsunsmeainvansnanves
Tymniivaneinae msussgndldmalinsiuiunsediensadiamansiunisinaula
Fundamentals theory of decision making, techniques for multicriterion optimization,

applications and mathematical tools for decision making.

A.857  MRBNY 3 (3-0-9)
MA857  Game Theory

LLmﬁﬂﬁugmmmmwﬁmu wnugUiuuUsnA ndluguiuurene nuiusssuis 1asesne
ﬂ?ilﬂﬁll,ﬂ?ﬁlﬂﬁﬂ’e]ﬂLLTJ?ILL@SN@LQ@EJLLUU?I’JM?TIB mﬂﬁﬂ'mmmu N15ATAUNN L“?I{?]Lﬂaﬂﬁ LAUAAIE ALY
Uad

Fundamental concepts of game theory, normal form games, extensive form games,
games against nature, the Nash arbitration scheme and cooperative solutions, imputations,

dominations, stable sets, the core, the Shapley value.

A.858  NuUHNIM 3 (3-0-9)
MAB858 Graph Theory

LLmﬁmﬁugmmawqwﬁﬂsﬁw nsdesLans nvualadu nsszyianig nsnauld
nsduguaziiuseney anwdenles mslidngm nsmiBeszunu mslvaluiedese

Fundamental concepts of graph theory, Eulerian graphs, Hamiltonian graphs,
directed graphs, trees, matchings and factors, connectivity, graph colourings, planar graphs,

network flow.

AYINGUITAIRAAVULALNITUIANANIENER

q

A.866 nﬂi"‘JLﬂiﬁzﬁﬁNé‘l"}La*‘ULLazmi‘Uizqnﬁ 3 (3-0-9)
MAB866 Numerical Analysis and Applications

nguinsmeUszana Bifedesiulusieaty nsUsrnaidsassiosgadiviy
Uy ligandu Feulvuaziadosnin m'immmmzﬁqm%ﬂﬁua"u nskenAeng Iy Jymeaanig
BiRetesiuigidesndaoyl

Approximation theory, projection methods, nonlinear least- square problems,
conditioning and stability, numerical optimization, singular value decomposition, eigenvalue
problems, Krylov subspace methods.

A.867  sudeuiFaurdndndauasnisuszend 3 (3-0-9)
MA867 Finite Element Methods and Applications

uuAnfiugureIigiifleidu Yymewey ndnmsiiluressudeuisanndndida ns
UszanaAwaasvesdymeaiveuanian NMsUszanamnaeagvaslymaAveauldands MUz
Amalaag eIl AUl TIluaT NalaAgYeITEULANNSIBNAULINIaYAUE N1T3ATIE NAY
AmALARDY FegansUszyndfuligmaie
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Basic concepts in function spaces, boundary value problems, general finite
elements formulation, two-point boundary value problem:s, elliptic boundary value problems,
parabolic boundary value problems, solution of sparse systems of linear equations, error

analysis, real world applications.

n.868 wqwﬁmimmmmzﬁqmazmiﬂﬁzqnﬁ 3 (3-0-9)
MA868  Optimization Theory and Applications
uAnfiugresmamAnefigauuulifideulutifuuasdidoulatedu Fnsdmsu
mMamengigauuylifiuaziifouludifuilefifleddunatednys Avuanisdadu dmuanisl
Badu msuszgnaldiulymanvngiigaselusunsunesiiomes
Fundamental concepts of unconstrained and constrained optimization, methods
for solving unconstrained and constrained optimization with multi- variable functions, linear
programming, nonlinear programming, applications on optimization problems using computer

programming.

A.869  nauRNvuANISWRduLazNITAILIN 3 (3-0-9)
MA869  Linear Programming Theory and Computation

AsEsIsTLUURIMUANSBaEY N ufnseatevn 35Tumand inaliafaudsiiioy a1z
A Mmsnszianuly nsuilymimuenisdadulegldvenduisdnsogy

Formulating linear programming models, polyhedral theory, simplex method,
artificial-variable techniques, duality, sensitivity analysis, solving linear programming problem

by using optimization solver software.

ngunguUNyANng
A.876  NYANAA 3 (3-0-9)

MA8T76 Lie Algebras
Fwdsfuneu : aaule a.811
Prerequisite: Have earned credits of MA811

fvadlauedd lofa afiadugiu lwaeila dswa ngufuna ngufunuouia wanunou
A3y JULUUARAS AuTuden msuenlesuau-1wennd uega fumy aundnadide nquiunid
VOB UNNITRENLAT

Lie Algebras, ideals, homomorphisms, solvability, nilpotency, Lie’s theorem, Engel’s
theorem, Cartan’ s criterion, killing form, semisimplicity, Jordan- Chevalley decomposition,

modules, representations, Casimir element, Weyl’s theorem, Levi decomposition theorem.

A.877 NOBYAMNUVIINYANNT 3 (3-0-9)
MAS8TT Lie Algebra Representation Theory
JdeAunay : @eauld A.876
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Prerequisite: Have earned credits of MA876

fuwnuYed sl2,F) nsuend3nlisin seuusin n3Ulag wun AUy dhwtin fvndingos
A1STNU AyatinUnAgULDNAN

Representation of sl(2,F), root space decomposition, root systems, Weyl group,

Dynkin diagram, weight, Cartan subalgebras, universal enveloping algebras.

p.878  n3Ua 3 (3-0-9)
MAB8T78 Lie Group
FvUsAuneu : gould A.811
Prerequisite: Have earned credits of MA811

nUBIMEng Aunszdu anudenles n3Ud llidnunEng aen13fuuming
fivadindvosnsuiiuving mahlidudeiou maduardimds dunu undegs

Matrix Lie group, compactness, connectedness, Lie group, matrix exponential,
matrix logarithm, Lie algebra of a matrix Lie group, complexification, exponential map,

representation, Schur’s lemma.

AYINFUYANT
A.886 VU INRTLTeTTEINALATNITUTIENA 3 (3-0-9)
MA886 Metrical Fixed Point Theory and Applications

UNMNENURIANTI MENNITUAFIVDIUIUIA NTUTTENAYBIMENNITUAFIVOIUIUIA N3
a'm"lLﬁmLL‘UW@ﬁaﬁaﬁaiﬂiuﬂ%gﬁ%qizﬂ31/1’1@ UNANAITUARITOILUALADS NITAINANEATUUUNAAITE
yhlUluUigiideszgme nufunganidulinfssesmaderll snAdeasielwififeatosiungud
ARTUTITEHENNY

Introduction to fixed point theory, Banach contraction principle, Applications of
Banach contraction principle, generalized contraction single-valued mappings in metric spaces,
Nadler contraction principle, generalized contraction multivalued mapping in metric spaces,
fixed point theorems in generalized distance spaces, modern research related to the metrical

fixed point theory.

A.887 msmma%’ugwwqwﬁqm‘%aL%aszawm 3 (3-0-9)
MA887  Advanced Extension on Metrical Fixed Point Theory
FwTsduneu : aauld A.886
Prerequisite: Have earned credits of MA886

nQuiungansadmivnismedaiging nquiunganiefuszesmeleiluuuuingi
T89EN19 NQUUNRSIaneiA nouiungeuszanaiiiafan uidsatlmifiieadesiunng
VYIYUUN B IANTUTITLEENI

Fixed point theorems for cyclic contractions, fixed point theorems with generalized
distances on metric spaces, multidimensional fixed point theorems, best proximity point

theorems, modern research related to the extension on metrical fixed point theory.
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A.888  YuUMBUITYARIILANITUTEENA 3 (3-0-9)
MAS888 Fixed Point Algorithms and Applications
‘Ummamumamﬁﬁmma miﬂi“ﬂﬂmawumamaﬁmmm msamﬁwmmwmwmmm

ad

TURDUIDIANTI NENNITUARIVDIUIUIA %umamﬁwmim SUUGIBU’Jﬁﬂ'WaIUL""UﬁE‘Iﬂ‘\] GU‘LWIQ‘U’JSLI'TLJ

9
v
U adaa

YUNBDUIBTBYNIIN mumamﬁammﬂamlw QWU’J‘UEJGMEJIWLI‘VILﬂEJ’JGU@QﬂUGUUGlSU’JﬁQﬂG]N ﬂ?iﬂi%ﬂﬂ@ﬂ"ﬁ
fudaymyansamelusunsupeuinaimes

Introduction to fixed point algorithms, applications of fixed point algorithms, error
analysis of fixed point algorithms, Banach contraction principle, Picard algorithm, Krasnoselskij
algorithm, Mann algorithm, Ishikawa algorithm, modern fixed point algorithms, modern
research related to the fixed point algorithms, applications on fixed point problems using

computer programming.

ANFuBIFuNUIUTaTITaNiAENIIANAAEAT

A.896 WindaniAYNIANnAEN TGS 1 3 (3-0-9)
MA896  Advanced Special Topics in Mathematics |
Anwvidefiewnepainmanstuganiaulalutdagdu

Study special topics of interest in advanced mathematics in current.

A.897 WindaniAYNIAInANENTTUEY 2 3 (3-0-9)
MA897  Advanced Special Topics in Mathematics Il
Anwwihteiiawnneptnamanstugeniaulalutagdu

Study special topics of interest in advanced mathematics in current.

A.898 ﬁ"u%'aﬂmwwﬂaimnam%uga 3 3 (3-0-9)
MA898  Advanced Special Topics in Mathematics llI
Anvvhdefimsmandamanidugaiiinaulaluiiagi
Study special topics of interest in advanced mathematics in current.
A.899 ﬁ’qij’aﬁLﬂwmqaﬂa‘iﬂﬂﬂamiﬁy’uga 4 3 (3-0-9)
MA899  Advanced Special Topics in Mathematics IV
Anvirhdefimsmandamanidugaiunaulaluiiagiu

Study special topics of interest in advanced mathematics in current.

4) Ingnnus

A.900 Inenfinus 36 Wu2eAn

MA900 Thesis
mu'i%’amqmimmam‘msﬂ,éfmi@LLaLLaﬂﬁﬁWﬂ?ﬂw’mammzmimmaﬁﬂ%nwﬁmmﬁwué

19z AT0UARNATE5ITUTUNITINIUITULAZINEUNTNA NI TY
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Research in mathematics under supervision of the thesis supervisor(s) including

ethics in research and publication.

A.901  Anenilwus 48 migin
MA901  Thesis
mAdemandinmaninglinsquanazlimuinnvesaaznssunsivineinednug
lngazATauAgNasesTTUlUNTYIITELALIHEWNSHANUITY
Research in mathematics under supervision of the thesis supervisor(s) including

ethics in research and publication.

4.4.6 Tarmuuan15vNINeTnus wazn1saauinnaauUn
1) N5IINeLNUS
(1) SnAnwIway 2 (Wuudnwisieivauazindnendnug) azaanzdewindnerdnusly e
AnTeinasunainurifindngnstivua Tasulwuusazunugesdsl
- UnAnwLEY 2.1 (WUUAN¥ISIEIBLAaEYININeTnus) azanngtleurinineninusle
dladnumednuindlitesnin 2 nmansdneiund wazazdeslvuieinazauly
Touni1 12 mihein Inefianseauedsazaulisnii 3.00
- URARYLEY 2.2 (WUUANENSIEIT LA N Ine1dnus) azaanzileuinineninusle
dladnunednuindilitesnin 4 nmanisaneiund wazazdeslvuieinazanly
Touni 24 wihein Inefianszauedsazaulisngi 3.00
nsdldnAnwinay 1 (wuuriinerinudediuien) awisaameidouindngrdnusladadnin
nsAnwusnidndne uwizaeuidlasineninusldderumsaouTanaaut iy
(2) WnAnwdesininerinusiuntndnge
(3) na91nAANEL o uRIIne1inusiLal dnAnwineuauaiAlasIne 1inusnenuy
N33UNTUINITIATINTIANTSEUN SHOUNANANT USRI el Tudin anvignmdiamans (vangms
uunR) ieldanuinuineimansuazmaluladudenaeansdRuinerinerinug 0191569
U3nendnendinussan @d) waznssumsineninus swlddesndn 5 v Saaslimuusiidndne
suEUATAT RN dnuS uavaouInenidnug
(@) eransEiUineinendinug Wdulunsnasinassiuvdngasszdutadinfnm ves alen.

2) nsaauInednus
(1) ersdfaeuineinug ilulumunasiuasgiundnansssautadindny ves al.en.
(2) myaeuineniinus nduluauszilsunaztoUsAureyninends s55uA1@ns Lagn1s
douineninusfiozldnasesu s seslauiduenduinnausnssunsaeuinendinus
3) MSHBUINANENUR
(1) Unfinen

= o &
bIYU PNU

(%

v
fiavsfazasuinnuauth Weolauaudfidulumudeimuavesudasinunis
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- dnfnwiuay 1.1 Wuuriinginusediafien) aunsnasuinnuaudildfusnng
MsAnwLInTid@n
- sdfnfnwiue 2.1 Wuufnngivuagyiinerinug) favsiezaouianuant e
Iaoun1uT1e39) A.811 w30 A.821 agetioy 3 NI warapUHIUTIEIVIERN
ogatfoy 9 wihein Inefldsyiuindvazanliniind 3.00
- sdfnfnwuen 2.2 Wuufnngivuagyiinering) favsiezaouianuant e
Iaaur1uT1e39) A.811 30 A.821 agetoy 3 NUILAN waraRURIUTIEIYILALN
oghatioy 12 mihein Ineflrseiuiaduazalisinii 3.00
(2) augAngrmansuazinaluladazlaaeuinguandd dudunsaounuutedounazin
Wa1 Un1sfinwae 2 ass TnsanuRaurinemaniuazinelulad Wududsisamgnssunisaoutn
AENUR
(3) nAnwagdesdeutanuautFlilisedu P (d1w) nelu 3 ass fazduargnosudoson
Pnnzileutindny
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AN 5 N13IANTLUIUNTITEUF

5.1 ANTNUEAIAMUTURUTIENIINAANINI5IToUSTEAUNANEAT (PLOS) AUNINTFIUAMIA
FTAUYAUANE W.A. 2565

a

q

HAANSNTSISEUSVIMENEAS
(PLOs)

Usznn

IIYAZIDLANAANTNITTIUTAUNINTFIUAMIA

a

9

STAURANANY W.A. 2565

Ml

(Generic)

LRANWIS

(Specific)

A3
(Knowledge)

YiNW
(Skill)

385554
(Ethic)

ANYUTUAAS
(Character)

PLO1A aSuNgLUIAALAY
yquiveadinmanitugsdi
Aedestiunidsoansms
(LAWIZLAY 1)

v

v

PLO1B a5U1gLUIAALAY
NOUYN AR FANTTUG
(LWIZLLNU 2)

PLO2 28NWUUNITITEN
adnenandiiioutdami
Fudouitadunguiuasns
Uszene

PLO3 a¥130eAmusinainag
ANIRAARSTUERIUNTITY
LATYININSAIUS TN ITDS

PLO4 Uszgnaldivalulad
ansaunalunIsatuayunis
IRYAUANNAIENTBE
WisNza

PLO5 @0an5uiannig
ANINANERSTINTNALASITLY
lﬁasmgﬂéfmmwé’ﬂ%wmi

PLO6 @519d55ANAINUITEAL
PANITTYIUTTUNNNITIVY

PLO7 uane0anfiean1siaun
AULDILAY AL UONTS
A1 WANTENULIUINIUINTS
N5
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5.2 HAANSNITITEUITEAUNANgAS (PLOS) NAYNS/IBTN1T68Y UAT NAYNS/ITN1TIALAZNNST

Uszisiuna
[ 4 =S v s s -4 = ad s a
NAAWSNTITIUTTLAUNANE NS NagNs/Ion1360u AsN15IAnazUsiiung
PLO1A 85UN8LUIARALAE IO WS n3uLEu Toapurlnaseriney
NAAFARITUGINNLITD9 ANSUSTEEWUUI] nsuseiulnglgseeay

AUNUITYLANIZNIG
(RN IZUNU 1)

Ufduiusiugiseu
nsiSsuwuulaady

ANSALTIOUAR

N3UTZIUNTEUIUNTHAE

31U naulaeldinasinsi
PLO1B a%mag;r;ﬁmuasmwﬁ nstsuwuuldtym AuuLLUU3OR (Rubric
YNIAAIAANEARSTLIG L‘ﬂuﬂ’lu scoring criteria)
(RWIZUNY 2) nsefUTIEngy

MOUIUNAUNI
PLO2 98ALUUNTITENI ATULEUD nsUszulaglgsneanu
mjmmamiﬁauﬁﬂaquﬁ%’u%’au ATUTTYULUUY NSELIaUAR

Maiungufuarn1sUszend

Ufduiusiugiseu
nsEnUHURLY
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al [ <
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Wugu
nsefUTIENgY
AoAUTUNAUNIY
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nsHnUURLY
A0NUNTIAD

a 1 I
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N15@UYRINUINGNTNUS
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NAAWSNISISHUTTTAUNANEGNT nagns/3Asn1saau Bnsiauazusziiung
PLO4 Uszendltinalulad N1SUTIEELUL N1sUsEIUNTEUIUNITIAS
asaunAlunsatuayun1TIvY Ufduiusiugiseu nanulagldinaanisli
AUANAFANERTEE LN aY nsEnUHURTY AzWUULUUIUA

GARTRRFDRRIN nsUseliunsitluseauy
nsseuilagly wazN1sUILEUBluNSEOU
walulagiasuy AlASINGTNUSLALNNT
nseAUTIEnNay goutoanuinenfinusiay
FoaS o UNSUNI ASIUNTINGTNUS
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5.3 WHUTILAAINIINTLNIANUTURAYUNATNSNSITBUSTEAUNENgAS (PLOS) g9183v (Curriculum Mapping)

FuP nadwsn1si3oudsziundngas (PLOS)
378391 / ?{ﬂa?ﬂ hag wienn i2enn LN LU BNYW | PLO1 | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT
1.1 2.1 2.2 A B
RUIAIVUFIUTINBEZAIUNITITE
7.890 dmuudy 1(0-0-4) - 1 4 v v
A.891 duuun 1 1(0-0-8) 1 2 2 v v 4 v
A.892 &l 2 1(0-0-8) | 1 2 2 | vV | VY v | v
A.893 & 3 1(0-0-12) | 2 3 3 | V|V v | v
A.894 Fuuuniugs 1 1(0-0-12) | 2 v v ViV v Vv
A.895 é‘mm%’ugq 2 1(0-0-12) | 3 v v ViV | v |V
RUINIYVIVIAY
A.810 NYALAUINTTT 3 (3-0-9) v v
A.820 NITIATILILTIDI 3 (3-0-9) v v
A.830 NUAUALTIE 3 (3-0-9) v v
A.860 NITIATILALTIAILAY 3 (3-0-9) v v
A.811 fiwndniugs 3 (3-0-9) v v
A.821 MFUATIIHUAS 3 (3-0-9) v v
RUINIYNADN
A.806 snAmaniidstouasinifuiiotugs 3 (3-0-9) v v I vV
A.807 5INFIUANNAIENT 3 (3-0-9) v v
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HAANSNSISBUTTEAUNANgAT (PLOS)

bLA U
2.2

PLO1

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

PLOT

1-2

B
v

AN

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

ANENENENANENEANANANENAN

ANENENENANENANAYANANAN

1-2

1-2

518791 / YAV uay NUein N
A.808 NuUsznlalulnUiazsngIun 3 (3-0-9)
ARlRFNanIL UL T LA
A.809 felunsiigatiazseuuegUle 3 (3-0-9)
A.816 fivadiouussaudugs 3 (3-0-9)
A.817 MU WANINGS 3 (3-0-9)
A.818 NyAMInEINA 3 (3-0-9)
£.826 VUL 3 (3-0-9)
A.827 aunaeilandunasnsussand 3 (3-0-9)
A.828 MAnideiliifutuguarnisssgnd | 3 (3-09)
7,836 Newaladtugs 3 (3-0-9)
A.837 L5UANALTIRUNUS 3 (3-0-9)
A.838 L3VIANIALTIT YA 3 (3-0-9)
A.846 N13AT AL UULTIANAFAAATHATNIT 3 (3-0-9)
Uszens
A.847 aunsL¥sauRusasy 3 (3-0-9)
A.848 MLUUTIUTU MR RUNUENTRY 3 (3-0-9)
A.849 FuutimnssunmIiudnaideiilos 3 (3-0-9)
A.856 walulagnissindula 3 (3-0-9)

1-2

1-2

AN

AN NN
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518791 / YAV uay NUein N
A.857 NBLNY 3 (3-0-9)
A.858 Mg uNI N 3 (3-0-9)
A.866 NTIHATIBMTITNAUATNITUTEENA 3 (3-0-9)
A.867 selaulaun¥ndndnnasmsvseend 3 (3-0-9)
.868 wqngmﬁmﬁ'wmmzauﬁqmazﬂﬁﬂizqﬂﬁ 3 (3-0-9)
A.869 NOBYNINUANITLTRAULAZNITAIUIN 3 (3-0-9)
A.876 WYANNG 3 (3-0-9)
A.877 N UFILNUVBINYANNT 3 (3-0-9)
A.878 nyUA 3 (3-0-9)
A.886 M1EUHINATATITEEENMATNITUTZENA 3 (3-0-9)
A.887 misuma%quummﬁqm?u%ﬁzaz‘vm 3 (3-0-9)
7.888 SunauItyariauaznisuszend 3 (3-0-9)
INITWUS
A.900 IneInus 36
A.901 INeNTInus 48

bLA L
1.1

Fuld nadwsn1siSoudsziundngas (PLOS)
WHY | WWW | PLO1 | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLOG6 | PLOT
21 | 22 | A B
1 1-2 v v
1 1-2 v v
1 1-2 v v | v
1 1-2 v v | v
1 1-2 v v | v
1 1-2 v v | v
1 1-2 v v
1 1-2 v v
1 1-2 v v
1 1-2 v v | v
1 1-2 v v | v
1 1-2 v v | v
v v v v v v v
v v v v v v v v
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5.5.1 92947281
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