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Measure Theory
252514 MFIATIEMLTITaU 3(2-2-5)
Complex Analysis
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Set-Valued Analysis
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Fixed Point Theory and Applications
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Distribution Theory
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Equilibrium and Optimization Theory
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Fuzzy Theory and Applications
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Matrix Analysis
252525 WYANAUINETIHTUGY 1
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Algebraic Semigroup Theory
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Ring and Module Theory |l
252529 ﬁﬁtjﬂﬂimumasiwﬁy’ugq 2

Advanced Abstract Algebra |l
252534 nNaufnsvluagnisuszend

Graph Theory and Applications
252582 MaUaNLAENUALG

Special Topics in Algebra

nauIvIAdinAanIUsZENd

252535 MITIATIERANUAALUULTUNIGATT
Formal Concept Analysis

252552  AMAANEASNITAIUN
Computational Mathematics

252553  MS0RNUUULAT AT URBLTS
Design and Analysis of Algorithms

252572 Fn1svespainmansussynd
Methods of Applied Mathematics

252574 ﬁumiﬁqauﬁuﬁ‘mﬁaﬁuqq

Advanced Ordinary Differential Equations

252575 @umsidseyiusdey
Partial Differential Equations
252576 MSESNMUUTIADUTIANRAERS
Mathematical Modeling
252577 HwAdadadulssynd
Applied Linear Algebra
252578 UAAARAYBINITLUTHY
Calculus of Variation
252579 MTIATIZATIANAY
Numerical Analysis
252585 HUofilAvANAAI@AIAIIANUN

Special Topics in Computational Mathematics

252586 vtafiAuAlnfansUsEyna

Special Topics in Applied Mathematics

11

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)

3(2-2-5)
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3.1.5 AN95U15187W1 (ﬁanwﬂwal,l,a:ané’qnqw)
252513 qufives 3(2-2-5)
Measure Theory
ﬁugmmﬁmﬁwﬁ@qﬁq LLYBSNEUBNLABLUN LANUYRSLA WAZILYESIAD
wn fenduranesld Siuduasiaaiunduiinda nsveuiusvesilenduranIsUsiuwuul
voulwm Uinfunees magiilumes anwsioidlesduysal Uigiuea-il msiaswesanuinae
Duwvuinulafiamudiendiin niudduresenuinnady  wwesuaga nsgidilunis
LANUIMAENE W UNTBILALTTER UNUTEgNAUIRE1eluNINATYSMANSHAEIOU NS
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

252514 n19IAIITATEDU 3(2-2-5)

Complex Analysis

fugruesnshnszidsdeu fledulelaesTinuasileidulinmet nouguvlad
gnsUSiuslatiuaznisuszend nouundiuanae annsuenddatan ndzleng1u feiduaisue
UNUaLNTAIAUY BUNTUANAY miévﬁﬂLL“UULaﬂgiJLLazwqwﬁuwﬂﬁ@JL“i’h%ﬂaLLEJ%ﬁG]iWaﬁ AU
feileslingz

Foundations of complex analysis, holomorphic and analytic function,
Cauchy's theorem, Cauchy's integral formula and applications, recidues theorem, principle
of maximum modulus, singularites, harmonic function and conformal mapping, power

series, uniform convergence and Weierstrass convergence theorem, analytic continuation

252515 MSIATIZMTININTY 3(2-2-5)

Functional Analysis

U3ilumsn UspliuesuuasUSnliviuna dmaniunmsidadu nagauniely
wazUTNEauRUse Nauuneviu-uiua guunvesnsiveulakuueniy nguunnsdaln
MU UNNIT TR

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

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

Set-Valued Analysis

dlavesun Anreallesesilsiduden nsdidunndineunndla aunauas
nuiunaanta nqujunilsidunnduiviiuieuly feidumadeuasilsddunaielnajan
ayRusvasleiduAen N1TinkarnIsmUsiusvasleidua L

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
252517 MguiInesauasn1suszend 3(2-2-5)
Fixed Point Theory and Applications

o Insulliwesn nguuninnssdmiunsdauulidvengludingiisa
WUSA L5UANRYeIUSQIIuIUNA U unaesinisawiailiosasnsdsuuldvengludialiviue
nouunansdlulinlinneesidmenalad uarn1sUTEINAILULYINGIY099ANS

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

in topological vector spaces, iterative approximation of fixed points

252518 MQUHNITHINUAN 3(2-2-5)
Distribution Theory

Handulausa-inanuazarnuresnani Henduedlenuasainuaaasiion
TINTUNAFOULANITUANWIINAEFHILUT TNTULTUAULATNITHINLAL AIRURUNITULAITHAN
W9 N138U1IVBINITUINUAT N8R V8N TY-lolulanvean1suanias HanumsawazdainuIns
YINITLINWAY

Dirac-delta function and Delta sequence, Heaviside function and
Heaviside sequences, test function and distributions of several variables, linear functionals
and distributions, operations on distributions, convergence of distributions, Schwartz-

Sobolev theory of distributions, direct product and convolution of distribution

252519 MU UNARLANLATNITNAMLNE AR 3(2-2-5)
Equilibrium and Optimization Theory
Tayedesiign  naufunnmsussann deduden nguunveaniueg eyius
a ¢ o ¢ ¢ a a e fu a |1a ¢ - )
Wedosveailandunauang  unuudAkaznsieund  Inshudvesilanduandndianisinndenaly
NPUNVBAAUTNA-TlAlA AEUNINTBLATHIANEASHAMIANT NG UYSIAL-YIneS
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Minimization problem, the proximation theorem, conjugate function,
Fenchel’s theorem, sub-differential of convex functions, tangent and normal cone,
generalized gradients of locally Lipschitz functions, Debreu-Gale-Nikaido theorem,

equilibrium of dynamic economy, the Leray- Schauder theorem

252523 NYAMRLTUAULALNG W UVSND 3(2-2-5)
Linear Algebra and Matrix Theory
msulasdadunaziviand Uinldesues fleitulaiadu msuvasamindimly
T dusmindideuasgunuutydivesetuay  Uiginaguniely  glwiuasuindideisann
fupouitnsnu-adied sUuuuTudug

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

252524 ANSIATIEAUNING 3(2-2-5)
Matrix Analysis
MsuenfUsEnouveyEng WwvEndvdaiitay nguuming daunduild
y0u5-nulsa Yosuvenuvang s deRaann Ausie HafMlATIUALABSILAYDIANINS
W3NS
Matrix factorizations, special types of matrices, matrix groups,
Moore — Penrose generalized inverse, norms for matrices, orthogonal matrices,

definiteness, Kronecker and Hadamard product of matrices, Hadamard matrices,

252525 fivAdinuinsTaiiugs 1 3(2-2-5)
Advanced Abstract Algebra |
n3U  vgufjunaudugiu Uinsennsy  vaufundlal 31 lefla Sewnunu
Tniumsuenegnaden  flad nsveneflad nguiunmdddesiu
Groups, isomorphism theorems, group actions, Sylow theorems, rings,
ideals, polynomial rings, unique factorization domains, fields and field extensions,

introduction to Galois Theory

252526 nauifenguidsiivade 3(2-2-5)
Algebraic Semigroup Theory
LLuaﬁmgagﬂumaaﬁaﬂqﬂ ANENNUTVDINTU ﬁﬂﬂgUL%ﬂLaaaLLasﬁﬂﬂqﬂ
0-LgaLfen ﬁaﬂgﬂwﬂﬁu LLazﬁaﬂ§UﬂWiLLUaa
Elementary concepts, Green’s relations, simple and 0-simple semigroups,

inverse semigroups and transformation semigroups
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252527 nNuf3uaziena 1 3(2-2-5)
Ring and Module Theory |
UBAAUAYNDNALRY HIUFIUVBINBAR EAIUVDINAUINATY  HAUINATILAYNARNATY
Yowoga Msuenvesi Matedudauazmsnedidasiuifer segauuueidTa
yonlAauazisinea Feulvgnld wegaidunausznevveseynsy Juwvuei@uda Juuulanea
LAESHUUDISI

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

252528 vou3eaviena 2 3(2-2-5)
Ring and Module Theory I
flawes  weganuulusiaaiivuaianen s  wegawuuduaATNLazfInanLin
$21AEN WuwesilanmosuazuogaluuLHan ANILALUUNDTAY Sawuuueiines
Sawvueiiosunn Swwuulesiin Sewuumed-Indided LaySawuudisea
Functors, projective modules and generators, injective modules and
cogenerators, tensor functors and flat modules, Morita dualities, Noetherian rings,

semiperfect and perfect rings, Quasi-Frobenius rings and serial rings

252529 fAdinunusTTitugs 2 3(2-2-5)
Advanced Abstract Algebra Il
nsundeymingy noufaesuau-dawas n3Udase n1sdndwunvesilanniavene
nguiunmMdiugiu
Solvable groups, Jondan-Holder theorem, free groups, classification of

extension fields, the fundamental of Galois theory

252534 nounTMkarn1sUTEYNe 3(2-2-5)
Graph Theory and Applications
nsw nsmges suldl madenles Fhuariging nsdug dwoussaia
wRDATTULALATN NURWINTS NIWITEUIU NTMTEYRANIG NunT YAl
Graphs, subgraphs, trees, connectivity, paths and cycles, matchings,
chromatic number, independent sets and cliques, Ramsey theory, planar graphs, directed

graphs, algebraic graph theory

252535 A15IASIERANUAALUUIUNIGNIS 3(2-2-5)

Formal Concept Analysis
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ﬂ’liLau@@EJ"NL‘ﬁ]ui3‘U‘U“UEN5’]ﬂi;'mL%ﬂﬂﬂjG]ﬁ’]ﬁ@]%LLazlJVlU'ﬁ%EgﬂGlﬁLuaﬁ/lEJ”lﬂ’]ﬁ
poufiused  Inolanzegiddumslinseideyauasmsuszanananug sInguLasnguives
wanily wIRATBIARTITAINNTEUEEY Touuariiumu fuszneukavduges WIRATDINTS
JauarmsiFeuiisunseuSes

Systematic presentation of mathematical foundation and their applications
in computer science, especially, in data analysis and knowledge processing, Lattice—
theoretic foundations, concepted lattices from contexts, definition and representation,

parts and factors, comparing contexts and measuring concepts

252541 ngufuminviuwazn1sussend 3(2-2-5)
Fuzzy Theory and Applications
MU UNERIAYIY  MIAEuMITULEiYly  asInmansitanviowasnNeg
WUz AnNduRusIAYly WUUdIaeIssuudadyiuasnsiesemiadesnin n1sAIuAY
MIINANANSAIA e
Fuzzy set theory, operations on fuzzy sets, fuzzy logic and approximate

reasoning, fuzzy relations, fuzzy system modeling and stability analysis, fuzzy logic control

252552 AfIAPFIENINITAML 3(2-2-5)

Computational Mathematics

ANTINAITUASAAIERSNNIALLT ANTNWIRGENNIALUITITISS Yandus wae
Tassadaiiugruszuudmiumsadsanminadondeenn  Tasadeiiugudadamans way
Fetumeuisdmsunsadisaninuindendnann nsdAne

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 M3EENLUULAYIIASIEATURTS 3(2-2-5)
Design and Analysis of Algorithms
Tnssadredoyatugs dunouitnam duroudsdnn tureuiBisnadn dam
anednusy SumeuiBuuuuny WSufiudysal
Advanced data structures, graph algorithms, arithmetic algorithms,

geometric algorithms, string problems, parallel algorithms, NP- completeness
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252561 viewolad 3(2-2-5)

Topology

fuguvemquiion  flerdunazeuduiud  wedufunisn undweswesy
Upiameneladuiusssy  USgiwesn giusazgiuges mMIgidn Minsedwasinedidu danal
TN mawiaﬁamazamuﬁfggm mMsdon nswen Msnszd

Elementary set theory, functions and relations, partially ordered sets, Zorn's
lemma, abstract topological spaces, metric spaces, bases and subbases, convergence,
filters and nets, separation axioms, continuity and homeomorphisms, connectedness,

separability, compactness

252572 BMsvesrdinaansuszand 3(2-2-5)

Methods of Applied Mathematics

WYSNg ANANYS  JUMUUYRIIAsERLalERTiigY AamzANEueInl
flafdunasdgmanu-agiad urandaveansuUsiu  aumsessiaes - ansesd Reulvldy
mulseauang  vgqufansy - dedad  aumsduiinda, Weiduniu vquisauusn - viliad
naulsalady aunsduiinalongiu

Matrices, equivalence, quadratic and hermitian forms, eigenvalues,
invariants, function spaces and Sturm-Liouville problems, calculus of variations, Euler—
Lagrange equations, constraints, variable endpoints,  Sturm-Liouville theory, Integral
equations, Green’s functions, Hilbert-Schmidt theory, Fredholm theory, singular integral

equations

252574 amm%ﬂauﬁuﬁ‘mﬁaﬁugq 3(2-2-5)
Advanced Ordinary Differential Equations
VQuRUNNISHeSe auniseuiusadulazlidadu  Jymeaveudsnadagien
s uiadssnimuessruudadusarliiBadu  sudeuitiasmedlatiuen ouiisviada
UNGH ISP ARV AT EARLY
Existence theorems, linear and nonlinear differential equations, regular and
singular boundary value problems, stability theory of linear and nonlinear systems,

Liapunov’s second method, eeometric theory of differential equations in the plane

252575 aunsiiouiuseay 3(2-2-5)
Partial Differential Equations
Jymladdmsuaun1sideeyius n1sdnwunaunslioyiustasladudunuaad
AauTRvemNaRaudmMTUANNMTTNS  Wnsluatuazdslameslual Msiasavenalnay
dmSuauNs oY RuSHauiNgG  JULUUTeSesharnsUataUany nqudng fenduves
nSu aunsduiinda Usileluiavl uazn1suanuaaginse
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The Cauchy problem for partial differential equations, classification of
second order linear partial differential equations, properties of solutions for elliptic,
parabolic and hyperbolic equations, existence of solutions for elliptic partial differential
equations, topics from Fourier and Laplace transforms, potential theory, Green’s functions,

integral equations, Sobolev spaces and Schwartz distributions

252576 ATAS1LUUIIADUTIAUAAERS 3(2-2-5)
Mathematical Modeling
wnAndesduisfuuuusiassdndnmans wuusiasaudns nszUILNS
$1a09 msdaedlaglitona msUsunuudaes uuudaesiildaunisdeyiué uuudiaesdild
AUNTTNAFN
Fundamental concept of Mathematical modeling, graphical modeling, process of
modeling, modeling using data, adjusting  the model, model using differential

equations and model using difference equations

252577 fvadingadulssend 3(2-2-5)
Applied Linear Algebra
wisnduarszuuivadinady maguangluuazuesy mMyUszaine
fdsaestioiian n5RIRN AUAR ANANBAANIZLASINNDTANIE TEUUTINATN
Badu sruuladunuuring
Matrices and linear algebraic systems, inner products and norms,
minimization and least squares approximation, orthogonality, equilibrium, eigenvalues

and eigenvectors, linear dynamical systems, iteration of linear systems

252578 LAAANAYDINTHUTHY 3(2-2-5)
Calculus of Variations
mawdsiuresilsffudaiitueg fuiladfunisiuds maudsiuresiteddu
ueafituagfuilsifulamaue n fefdu mauUsiuvesileidutafituegiuitsidumans
s Basdlulamnisuusiu 1iun Auadsduiilosetossiaes 38594 wardsuaulnlsiv
The variation of functional depending on function of one variable,
the variation of functional depending on n unknown functions, the variation of functional
depending on function of several variables, direct method in variational problems such as

Euler’s finite difference method, Ritz method and Kantorovich method
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252579 MTIATIZALTIAIAY 3(2-2-5)

Numerical Analysis

HALAAYLTNAILATVRITTUUALNTTUEU NalaasiTaiilauvesannIgluldedu
HARAULTIRILAVUDIENNIT T YT USAIN DY HARALLTIRILAYVRIANNITTRYNUSE DY Nasr1duny
waEN1I5UTERIUATTLYIT N1IMIDYRUS N1IMIUTHUSLAZNITMINAUINUBIBYNTY kag seileudd
Fulsvneusaiin

Numerical solution of linear systems, numerical solution of non-linear
equations, numerical solution of ordinary equations, numerical solution of partial
differential equations, finite differences and applications to interpolation, differentiation,

integration and summation of series and finite element method

252580 duuun 1 1(0-2-1)
Seminar |
MSEUNAUATY ATETU ATAAILATIZY LAazNTUILEUBNEUITY USOUNAIUNIG
Fnsmsadinmansiiidsegluauauls
Practice how to search, read, critical thinking and give oral presentation of

research or article of current interest in mathematics

252581 duun 2 1(0-2-1)
Seminar |l
mauskazeAUTenasATeiaulimndnmanflimguiviedasynd
Presentation and discussion the interesting research in the theoretical or

applied mathematics

252582 vefimuivnis 3(2-2-5)
Special Topics in Algebra
Anwhdeinalansiivadn 1wy nouifengy noufivega nquiduiuiiad
$fin wazitedu o Aiuites
Study the interesting topics in algebra such as semigroup theory, module

theory, number theory, finite fields, and other related topics

252585 MUaiilAvANAAIENTNITANU 3(2-2-5)
Special Topics in Computational Mathematics
Anwideiithaulansadamansnisaaun wu sadeuiiiulssneuduns

waTavaslnadnam uaztedu o MAvites
Study the interesting topics in computational mathematics such as finite
element method, computational fluid dynamics and other related topics
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252586 Wtpfiaunninmansuseynd 3(2-2-5)
Special Topics in Applied Mathematics
Anwwihdeihiaulansadamaniuszgnd 1wy msaianuuiasudsadamans
mMsmANNETan wagihdedu 9 MAuates
Study the interesting topics in applied mathematics such as mathematical

modeling, optimization and other related topics

252590 Fngnfinus 1 WUy N2 3 ydlenia
Thesis 1 Type A2
msunilugudeyasis o Gaaztilugmainuuanlmi 9 msfianuenuide 71
amuAgtesiudefiauls sroauagunanisduail wazn1ssesuaufiviiveanisii
WEINUSHRAMENITUNITUIINTNENGRT
Literature review in different data bases, which will generate new
idea/concepts, following works relating to the interested topics, summary report of the

literature search and progress report to present to the committee of this program

252591 ANginus 2 LUy n2 3 N8N
Thesis 2 Type A2
MsAdunudde msaisesdanuslusimendamans nseRusieanuiildi
H3eav1gy msaeulassdinednud  uagnsenuaminivesnsiinednusdenms
NITUMMTUIMTNGNGAS
Conducting research, establishment of novel mathematical knowledge and
discussion with the related experts, thesis proposal defense, summary report of the novel

knowledge and progress report to present to the committee of this program

252592 ANeNiINuS 3 WUU n2 6 NUEAN
Thesis 3 Type A2
mMsdnauesnAdedenuszyuiviniameadaaians niansdimanuidoiile
NATAUANUNLUINTANTNIIVINITNNAANAIENT N1TTEUINEITNUSHAZNITADUINYITNUSNIY
wardnfiniluguiduieusey
Oral presentation in academic meeting or conference or article publication

in the mathematical journal, thesis writing and thesis defense

VMG NSHIUTIEIY 252590-252592 Fnenfinus wuu n2 lvigananauinssylilu
uma. 3 (lulsendaseiv)
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