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3.1.5 AN UYS182%

252501 NYAUALTILEY 3(2-2-5)

Linear Algebra

wrdnduavsvuvaumadady  nsddunsmusandeiu  Rvednwnsnd
WySNERNAY Aesiuuud MINalRasYaIsTUUANNSWudY U3Qiiinmes Usgildey giuwas
fRvesUsginmes Amuanisigady Jymeiu nsussyndvesivadadadulugnlauuuiniaen
AN INTINHALaz AdinAanslul TS

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 problem:s,
applications of linear algebra in Markov Chains, computer graphics and mathematics in

schools

252502 LSUIARIR 3(2-2-5)
Geometry
LSUIANAVBIYATA 90 W anaiden anuedne aunim dwden aenay JUray
wiaey nsaiamasiadin msulasmasiade wadndfidfuarnsigaivoasmndnuuy
grdn isvadinuuuiitn anufidesiumastedauuuuougadn MeUssandsnadelulsadou
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 NyALln 3(2-2-5)

Algebra

uluefidesiumilassaadefivedn ondnuaifivadn Suuddou wiuuuas
ANV TusRUNTSWaENguve MUY nsUssendivadalulsaGeu

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 NTUATIATIAUNFERNT 3(2-2-5)

Mathematical Analysis

FPUUTIIUATY 1on uasilendy S1duwageaunsuvesdnuiuese aunsuvliaiiay
alauazanudeliles eytus Ui uaznsUszgndnsiinneidsedinmanslulsaiou

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

in schools

252505 Al g\ Wy 3(2-2-5)

Number Theory

dweiidesummauismon mewsasth  Swswewz Favnsauann
Moy auna Heiduavadn aunisialewnulng dunnAaiidaeawaznguesdiunndg
Masaes MIUssgnanguinuiululsusey

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

252506 DaEUNITUazANNITITTHIATY 3(2-2-5)

Inequalities and Functional Equations

ulupfidesiuveseaunms  eaun1sAnasuadnsuiadn  eaun1siad-use
PANNITIIMIELNTIAGTE TINIMNaLRaevesEuMaTeilandy aun1swalandulatuaznisussynd
Yosaun s eilandulad n1sussyndeaunswazaun sl dululsasen

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
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252507 nanyavesilaiduaidey 3(2-2-5)

Fundamental of Transcendental Functions

ANTINTOITATWAAT Y lsnduisadiauazilanduedde  audRvesilanduedde
gl ouiuassinudeleu  Huitusdlnafuasdmniy  ilaiduaensiuuasimndy
faitulamosluanuazdmndy  ilaifufiewmamstinneidesiu  mavssgndiladtuendely
159158

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 nguiruinazdulazeaia 3(2-2-5)

Probability Theory and Statistics

NUMIUANLINY  Vouln  wazUselovivesinnadsn seideuidnsvisana  ahn
Fawszan  msdavguarnafosdudey aomniandy Fuvsdn msenesidennin
Aunavilunareada nsssunisaeunnuiaziulazaddlagldnsdlfnw

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

252509 nIMarARNTUINEIN 3(2-2-5)

Graph and Combinatorics

mmﬁlﬁaaﬁwﬁmﬁ’mﬁw nsessaTuAznIINILEafU NTIVIITEUIULAEA Y
Al MIsEUgEns wdnmstiuideadu miL%femé’uﬂ?iauuazﬂ'ﬁ%’wyj duuseAvdyiunm nénns
Wisddaeen vanmsSeuniis  adduedudauazanudiniusidowin  msUssgndnguas
Aoudumeinlulsaiou

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
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252511 mi‘mﬂ'ﬂmmzﬁqm%aﬂaum% 3(2-2-5)

Convex Optimization

LnADUNG quiunnsLen N9y lwavaiewin feidureunnd fleidufadad
faifusqu audfmudeifios aulReyiud ueandadsisouius vidunsuginn  Anaul
fodnfin Feulvmsmavingiian nquimsa-qu-iniaes nufungaensih nnegiu

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 MIAvINEigaifvie 3(2-2-5)

Fuzzy Optimization

waifvleuaznssnaansinvdy nsdndulavansinaeiiiuily wsnaddvily n1sm
Avsngiignifuds  wanaisvdodmiumsmengianiduls  nsUszgndld lunnsuims
AN3

Fuzzy set and fuzzy logic, fuzzy multicriteria decision making, fuzzy

optimization, fuzzy reasoning for fuzzy optimization, applications in management

252513 N uhLLYes 3(2-2-5)

Measure Theory

g unTiATERIE wweineuanaeiun wavuieesld uaziwesiaoiun
fandumangesla  STuduasiaaunduiinda  nismeyiusvesileituraanisulsiuluuiiveun
Uintuwed msgitlumes anudelesdiysal Usnliuea—it msidewesemiazduuuuun
Tlafiavudiendiin ns1udduvesnnuivsiy wwesiaga nsglunisuantauazng bl
Unvadlalsgen uNUszenAu1eeg N luNAATYAanTLaEN UINIBATYTAENS

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
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252515 NTAATIMTIHIATY 3(2-2-5)

Functional Analysis

U3ilesn YipliuesuuazU3giivina madunsidedy nanunielunasysad
gallsn  vuRuNaILUILIA  NquuNTenIsiveulaluulengy Nauunnisdadn Nauiun
n51Ua

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

252516 N1TAATIZRAITH 3(2-2-5)

Set-Valued Analysis

davossn Avwrallemesividudnen nsdidunsdineunndla aunauay
nouiungaess  guiunileiturnduidifuieuls  lidumafenegilaidumaiodlggn
auusvesilanduaAen n1siawaznIsmuTiusvesilandua s

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 N EInTuaznIsUsTENd 3(2-2-5)

Fixed Point Theory and Applications

nouInesdluligliwesn  qujungessedmiunsdauulivegludigiiganuse
isvadavesligiunne vauiungesssnsdwiaidosazmsduuulivergluigfivine nqud
ungansiluliginnwesiidmonelad wagnsUsssnuauunitvesganie

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

252519 FunouiBmamaungiian 3(2-2-5)
Optimization Algorithms
LUURBINIAMINE AR tumeuiBrhenanuayiBnsUsrana TaduInaiReus
FrsUsznaeuuaein duneuiBnislndifes nsaundrgaluduneuisnemanmng e
Optimization models, iterative descent algorithms and approximation
methods, subgradient methods, polyhedral approximation methods, proximal algorithms,

recent development on optimization algorithms
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252520 9w FunuYeIngUTIin 3(2-2-5)

Representation Theory of Finite Groups

nyUuaznIsweAtuuLgn nskeatuvresniluuligiunmes duny fivadinngy
nsaaveuldetneauysal nuiunvomsand undwoss Ausnwed euduiudidatainnis
fauaznsmileanh fumwesngUaunns MsUszgndvemguifumureansudnia

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 groups

252521 NYALALTIVAILE 3(2-2-5)
Multilinear Algebra
yufiredndaudy  Mugumquiunmesnguiin  fvidudmanaduuas
Uinfimuwes amamuwedidsanuns flaiduiuvindnadoll unussgnduasmsidelutlagiu
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

252522 AangUisud 3(2-2-5)
Fuzzy Semigroups
ety nsddunsvesesiduly Awnguidule leAadsue lefagisvdy 1o
faneluisulle med-ledaidvis lofagimluisvls aunaisvde Ansuisulslufanguusna
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 NyANABLAuLaENguUnIng 3(2-2-5)
Linear Algebra and Matrix Theory
mMsulandadunaziuvind Unlidesduss fleddulaiadu nmsudasamindinly
T duamindilesazgluuulygfivesvesuau  Usglinaguniely qﬁm’%'LLazm%ﬂsﬁL%qéfqmﬂ
Funouisnu-viing JUWUULGALEe
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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252524 NTIATIZRUNTNG 3(2-2-5)

Matrix Analysis

msnumuaTadiugumsivadndady wyindutidn ussd Auame wu
wySnduazgunuutaR AdeiBewnmy Aunaveuunsng wrsndvilafiey wWn3ndusni anudinia
WWUINTOINNING Lutgeslsietunaroaun1nTuunIng

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

252525 flyadinuussandugs 3(2-2-5)

Advanced Abstract Algebra

n3U nguunandgiu n1suerdurainiy nquundlal 59 leda Sammuu e
nsugneg1afien ftad nsveeitad nguiunnddidesdy

Groups, isomorphism theorems, group actions, Sylow theorems, rings, ideals,
polynomial rings, unique factorization domains, fields and field extensions, introduction to

Galois Theory

252526 nguitangUiBaivade 3(2-2-5)
Algebraic Semigroup Theory
LnAnyagiuvesisngy mnuduiusvesniu Asnguidafsiwaziangudadeagud
Aengunndiu wazAengunisutas
Elementary concepts of semigroup, Green’s relations, simple and 0-simple

semigroups, inverse semigroups and transformation semigroups

252527 RN ORNIGERGIG 3(2-2-5)
Ring and Module Theory
UDAALAYDAALDY HUFIUVDINDAR FIUVDINAUINATI HAUINATILALHARNMATIVDS
uega MIUENVes3 MInetuianaznsietiiasiuier uegauvuiwiduia seaAauazisinea
Foulugnle uegailunaUsznevveseynsy Tuvuwidula Juuulansauaziuuuenifu
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



33

252528 Wandniin 3(2-2-5)
Finite Fields
lassaisvesilandnie wunauwileladdnin wagnisuendiusznourasmyuny
Structure of finite fields, polynomials over finite fields and factorization of

polynomials

252529 nqufinguiugs 3(2-2-5)
Advanced Group Theory
loaedangy  vguiuniesuau-Bauns n3ldes  nsdndwunvesilanninveny
N UNNITIELAEN1TUTEENA
Solvable groups, Jondan-Holder theorem, free groups, classification of

extension fields, Galois theory and applications

252530 AR GISA TR 3(2-2-5)
Algebraic Coding Theory
unAneiunguisia sadadulassiagiu lassairswesiladdrin Semunm
lofia swtaining aanafiddyuessiaindng
Concepts of coding theory, linear and dual codes, structure finite fields, ring

polynomials, ideals, cyclic code, classes of powerful cyclic codes

252531 V9w BenauTuImesn 3(2-2-5)

Combinatorial Theory

doyifgriumsuantu  msBoazmanden  wanmsiunfinw  vgufunves
W Mdnmsdindnuasdneen flsdtunedudn  aruduiudtewdn  nmseenuuudinisda
Vg W uNYoILNAEN

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

combinatorial designs, Polya’s theorem

252532 INNIIVEAU 3(2-2-5)

Cryptography

WnAREiUANENsITERY STuusaduLLUAaEEn Tuneuisnsdsas UL
ANUOTLASLUUBAUNINT 3qmaam?ﬁmmzawméaﬁumu INYINTIAFRUNYUIFTITUE TTUUNNT
WS UeISiede aelduRIauasilendunes

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

cryptosystem, digital signatures and hash functions
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252534 nouinTvlLazn1sUszynd 3(2-2-5)

Graph Theory and Applications

wRaiugvemguinT i nssuldl ansidenles n1s3uR Ny mleesiaes N3
walladiy NINTITEIY NskendUTEnouveIns Il MITEUedEnTI nsmseyiienng ey
N9 e NINNYALA

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

networks, algebraic graph theory

252540 NgIUYBINSEELiURaATes 3(2-2-5)

Foundations of Machine Learning

wisuisnmsiFouieedn  nsandadsadszndliingn  msiSeudgnies
TngUszanannuandy  anvansalunisseuiiensy  nstmannuewdeivanududen
AmAARAAsuNTUsTINaarATindlAes 1738 nsandiaadsaddassaindiinan dviune
Badu nisyast nsdndenuavnisaeuniukuuiass N1sisEudidneuing msanrAnudEe
Beensflviingn nsesarudenndoslastatiosn i

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

252541 M3Feudveantesdmiuinginmstoya 3(2-2-5)
Machine Learning for Data Science
nsTuunUszinndayanisdunaimianmesiuedy Bmseeila Jyminisviiune

panenguuazdudou duliifaaule duneuislndiAesan nisudsnga
Support vector machines, kernel methods, multiclass and complex prediction

problems, decision trees, nearest neighbor algorithms, clustering

252542 affdmiunsisouivoaaied 3(2-2-5)

Statistics for Machine Learning

mtnandu fuusdy eahesdunuuiideuluwazauidudasy Aiananis
wazodun1IsAeN AAuLUsUTIN saunslion Wsdunanndalumug saun1svogeunma
NTHANLIINIUIY DEUNTITUDILNALAYTUIY ATTUIILAMUUUTNA aaumﬂwaqu

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

normal distribution, maximal inequality
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252552 AIRAIANTNITAMU 3(2-2-5)

Computational Mathematics

ANTINAITUAGAMARSINSAMLT AN IRdauNISALUNTIIASY sendus uas
Tnssadeiiugussuudmsunisaivanmndonden Tasaiiugudedamans uasds
Fumeritdmunsadanmndendinaun 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 13EENKULKAE ATt UROLTS 3(2-2-5)
Design and Analysis of Algorithms
Tnssadredoyatugs tumeuiBng duneuitdwan duneultisuedn Jymane
Snusy tumeuiBuuuruy Iufiudysal
Advanced data structures, graph algorithms, arithmetic algorithms, geometric

algorithms, string problems, parallel algorithms, NP— completeness

252561 yNonolag 3(2-2-5)
Topology

a

U3piifamenelaguiusssy Usglwesn snuuasgugey Uiglnann U3Qinams

Y
[

Y18 fnTedarn1sgiln nesaiotarauudygiu Anatnisuen n1sweu n1snsedu
Abstract topological spaces, metric spaces, bases and subbases, product
spaces, quotient spaces, nets, filters, convergence, continuity and homeomorphisms,

separation axiom, connectedness, compactness

252570 winnssunazivalulagnadnaians 3(2-2-5)

Innovation and Technology in Mathematics

goiussadnmandidowy maswamdneimansduiiugiu nsunudeya
warmsdeulusunsy naila nsldeensiuvisneeadinaandiiowamundanisaou

Introduction to the mathematical software, basic scientific computations,
data representation and programming, graphics, using mathematical software for

instructional media development
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252571 5L leUITIeNINsfneAdinmEns 3(2-2-5)

Research Methodology in Mathematics Studies

nanMsveesslleuinide  wellaniseenuuumside msin  wasmelanisgy
AL NISHUANA  NIINAABUANNATIU  N1TIATIBRANNLUIUIIN MFIATIEIvIaefIlys
TUsunsududasumeaddiiensussend nmsUszgndadiflunddoneadamani@nu 3demans
Sunisdeu msiveluty Seuadneans

Principles of research methodology: design, measurement and sampling
techniques, interpretation, test hypothesis, analysis of variances, multivariate analysis, trend
and estimation, statistical packages for applications, applications of statistics in research in

mathematics education

252572 AmnAanslulsasou 3(2-2-5)
Mathematics in Schools
Anszvdamnsasunazuunludlndlunisaoivedinamans

Analysis of problems and trends of Mathematic teaching

252573 1ASENUEEALAN Y ILAZNTERNLUUAINTTUANAAERNS 3(2-2-5)
STEAM Education Projects and Mathematics Activities Design
NsysaNNITIneImans walulad dmnssumans Aavvuazadinenanidlasany

mAfeTiRsTesiuazfinAneu mseenuuuAanssuadinanisedusisenfng
Integration among science, technology, engineering, arts and mathematics

(STEAM) into projects, research about STEAM education, mathematics activities designed for

secondary education

252574 nanaunsloYusanay 3(2-2-5)

Principles of Ordinary Differential Equations

LuIAMB g wivesannsdsoyiussusiuiiniuazdusugs svuvaunsidadu
Susuiivils autRiadesnnuaghiadosnmussszuannisidseyiudidaduuas liBadususui
ik

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
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252575 nanauNseYR LSt 3(2-2-5)
Principles of Partial Differential Equations
nuiunvesaumaiseyiusossusuiviadadunaslidadu  msduunaunis

\Beoyiusdessusuandluaesimus  JgmnaInadmivaunmsedunazannisauieulunilda

aunsavangluszuiu
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

252576 N19A5 AL UUITIAANAIERNS 3(2-2-5)

Mathematical Modeling

LUIAAAILUULTIAIAAIERNT NTZUIUNITATNAILUULTIALAAIEAT AILUULT
adinaanidugeiildaunisideyiusiarnsinmgifuuuidadamanfiiedn duuuids
adneansildaunisuasing

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

252577 10 W) AN TAUNALATNITOBNRUU T 3(2-2-5)

Information Theory and Coding Design

wnAMABfunguiasauna nguieuinaniy dureuitueuinsla tuneuis
Urnzuaznulussanans Fsvestnaadn teulnst anuduauysal nqujmnududeu uwAnifeiu
VQUAINE NITUIUNITIAZNITABNIIE N159TINTULAZUAlITaRaNa1n SHawAlutaRanaln S
\BaduLABUNTTn

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
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252579 NFIATIZIATIANAY 3(2-2-5)

Numerical Analysis

HALAYLTNFLATVRITTUUALNTTNAY  NalaulTaiarvesaun s liledunanay
AR VRIEUNITRYNUSAT  NaRAUTIRIAYYRIEaNN TR YRUSERY  Nad1aTIAkaENNT
JszanauAilutng nameyitus mamuRusuazmssauInveteynsy way seileuistulszney
Oietale

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 approximations to interpolation, differentiation, integration
and summation of series and finite element method

252580 dunun 1 1(0-2-1)
Seminar 1
MMSENAUAIT  A581U NISARILATIEH  NsUEUeLareAUTENaUIdY  wse
w]mmvnﬁsmmﬁ‘wNmﬁmmam%ﬁﬁwé’ﬂagslummau%
Practice searching, reading, critical thinking and giving oral presentations of

research and academic articles of current interest in mathematics

252581 duaun 2 1(0-2-1)
Seminar 2
nsdLanauare AU eNaNUITeNAdinAan SN wvis Uy nAlun NI
WelifuveunwazuumslunsiaunamAdelurdeiiauls
Presentation and discussion on some interesting research topics in the aspect

of literature reviews

252582 hdeilryilyadin 3(2-2-5)
Special Topics in Algebra
Sewnsitvadaftauladuiiasduaziludgnsinidy

Special issues in Algebra leading to interested research topics

252583 PRVDNAYNIINTIATIEN 3(2-2-5)
Special Topics in Analysis
‘:{I a a1 [~ a [y ) 1 0 awu
LiaﬂmqmmLm'lwwmauiﬁ]LﬂUWLﬂHau%uﬂﬂqmwmﬁ]EJ

Special issues in Analysis leading to interested research topics
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252584 WaiAlunsaoUALNAENT 3(2-2-5)
Special Topics in Mathematics Teaching
Sodlmiluwidedns 1 fuaulannmsaeundaemansilufivieduazilugnis

D
(as]

Special issues on topics of current interest in any area of teaching
mathematics leading to interested research topics

252585 WToRlAYALAAIENTNIIAMUN 3(2-2-5)
Special Topics in Computational Mathematics
Sownepdiaenansnisaaunitauladuiesduaziludgnisvinide

Special issues in Computational Mathematics leading to interested research

topics

252586 WdeiiauatinAnansussend 3(2-2-5)
Special Topics in Applied Mathematics
SownspdineansUszendniauladuiiasduaziilignisinide
Special issues in Applied Mathematics leading to interested research topics

252587 duuuANAAENS 1 1(0-2-1)

Seminar in Mathematics 1

NTANAUATY A58 ASARILATIER  MsUEleLazeAUTIENas ATy 13
UnANNAITINsaulanndineansianguiseatnaan SN 15aou

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

252588 funuintinAEns 2 1(0-2-1)
Seminar in Mathematics 2
nsdLauauaze AU eNaIAITENNAdinManSTmg L] viseAdinAansizanTg

aoulunmmudislifuveuanarunmalunsiaunnuiseluideiiauls
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
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252589 syidauinidulundinanans 3(2-2-5)

Research Methodology in Mathematics

AUYNNE ANwlE WazlUIMNeURINITITY NTEUIUNITININE UTeAnnIsidy Ns
MUty InIsITe NMTNUNIITIUNTIN N1TATNTBAINNITUNIOANNAFIUNITITENIANAFENS
MIREUlATIIUAETIBNUATITY Msonsdwmany asiauenanuidelulduselosinas
AIIUIUTIUVRNININY WATAISMTITERWIENANAAEnS

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

eithics of researchers; research techniques in mathematics

252590 WPINUS 1 WHU A WUU N 2 3 e

Thesis 1, Type A 2

Anwesdusznevinendnus  viedegrdinednusluaviniieades  fua
Usuiuland/deineniinug  Wawnenanswanseudnsiveenientuineriinus  (Concept
Paper) wardmiwanisdunszienasuarnuideiiieades

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

252591 WITNUS 2 KU A WUU N 2 3 e
Thesis 2, Type A 2
Wamnasosdeuariinisidedniilassdinednug Wetiauedenmynssuns
Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

252592 WNYIINUS 3 WWU A WUU N 2 6 e
Thesis 3, Type A 2
fusavsadeya Awmsizideya Favhssauanuiaml aueses1a1se7uSnw
Ineniinug davininerdnusatuanysaiuazunansidoifioffissineunsmuinusidnionising
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
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252593 NSAUAIBATE 1 3 RUWAR
Independent Study 1
EUMITENITANYIMEAULDY JavinsenualunfnnsIdelasesimiauiiaue
POAMENITUNTT
Presentation of topic of self-study, report on a concept paper and proposal

towards committee

252594 NISAUAINDETY 2 3 Wagne
Independent Study 2
dauenan1sITeunaunisenusena uaztoiauaunugiio U1y uandeu
UszaunIsainIsAn®IAEaULed SURIUDININEANAMENTIUNNT
Presentation of research results, conclusion, discussion and suggestion with

implication, exchange on experience about self-study, getting criticism of committee

255523 MTATIERUTNYUSEENA 3(2-2-5)

Applied Multivariate Analysis

nsuanuasUsNAAemLYs  asldwsudeyavanediuls  nseusnuleaia
Rertunnmedaeaslussnailinguuazasingy nsilesgiauulsUnuvatediuls s
AaTevdlsEnaunan MTBATIERlady N1TIATIERTIRUNNGY NMTIATIEARUINGY N1TALNa
vanedA warn1sUsEEnd

Multivariate normal distribution, graphs for multivariate data, statistical
inferences about mean vectors for one and two populations, multivariate analysis of
variance, principal component analysis, factor analysis, discriminant analysis, cluster analysis,
multidimensional scaling and their applications

255571 At wIMLaYNTUTEENA 3(2-2-5)
Computational Statistics and Applications
wadiamsAnaiiuasislumansnisnuadi FByniansuuazudalunl wdosdlely

nsduandugs madaesdeya meliaweuiiaisla uaznsUszend
Modern computational techniques in statistics, Bootstrap and Jackknife

methods, intensive computational tool, data simulation, Monte Carlo techniques and their

applications



a2

255573 nFATIERveYaTIA g

Big Data Analytics

ANUVINELATAMAN YUEYRITaLATIA Ve
fugIukarNIsInwsENteya  MAEazaIntera  N1SYTAINISTeYa  N1shUaIleNARAENIS
anveudeya  nsvmlissoyaemuwuungauduiug - nsduwundeya  N1sInngutoya

lasstheUssamiigudmsudeyavuining wasnisussend

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
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