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322-501  HiwAMlMTUTY 3((3)-0-6)
Linear Algebra
Wigiinnmesiiatiia msulauudu dadmua USgiinagunely auawe
uaznnwesmmiy JUuTyajavesuau
Finite dimensional vector spaces; linear transformations; determinants;
Inner product spaces; eigenvalues and eigenvectors; Jordan canonical forms
322-511  WHAAAMINEIIN 1 3((3)-0-6)
Abstract Algebra I
n31 njdueadu nqufundlad s loda suiinfalawu Tawnledayudidn Tawu
uendtlszneu Idedu@en Sawyuilad
Groups; group actions; Sylow theorems; rings; ideals; integral domains;principal ideal domains; unique
factorization domains; polynomial rings; fields
322-512  NYANAMINGTIN 2 3((3)-0-6)
Abstract Algebra II
51ITIAUNOY : 322-511 H301ALANMAUTOUVOINUZNIINNITUIHITHANGAS
Prerequisite : 322-511or consent of the curriculum administrative committee
fladnnvens nouimadd
Extension fields; Galois theory
322-513  NQUYNUIMTINYAAN 3((3)-0-6)
Algebraic Number Theory
518IDTIAUNOY : 322-511 1301 ABANMAUTOUVDINMULNTTHNMIUIHISTHANGAS
Prerequisite : 322-511 or consent of the curriculum administrative committee
flassuou Hadmasaes Wad lsTalnia Tamwawaus msuenditlsznouvedledammz luilad
mavens njdnanaleda nguunnite msuendnlszneuvedledammz lumavnovesmard msdszynd
Number fields; quadratic fields; cyclotomic fields; Dedekind domains; factoring of prime ideals in extension

fields; ideal class group; unit theorem; factoring of prime ideals in Galois extensions; applications



322-514 ﬂqyﬁﬁangﬂa%aﬁmﬂﬁﬂ 3((3)-0-6)
Algebraic Semigroup Theory
waRayag MangUmsutas fangiiFaRer fengd o-FuReanangudsnd fengunniu auma fangl
pams anuduiuiveansu msnalfenallvesiangUmsiszend
Elementary concepts; transformation semigroups; simple semigroups;0-simple semigroups; regular
semigroups; inverse semigroups; congruences; quotient semigroups; Green’s relations; generalizations of semigroups;
applications
322515 ﬁan;ﬂ%ff«n i 3((3)-0-6)
Fuzzy Semigroups
$1e3NTIAUNBY : 322-514 130 IAEANUHUYOUVDINVUZNTTHMIUIHITHANGAS
Prerequisite : 322-514 or consent of the curriculum administrative committee
wadsiognismivingdesismnie TeRadsmis fngliBuferisnie aumnaifmis fangwams
Afis msdsvgnd
Fuzzy sets; fuzzy points; fuzzy subsemigroups; fuzzy ideals; fuzzy simple semigroups; fuzzy congruences;
fuzzy quotient semigroups; applications
322516  nguYIHa 3((3)-0-6)
Coding Theory
51ITIAUNOY : 322-501 1301ALANMAUTOUVDINULNTTUNMTUIHISHANGAS
Prerequisite : 322-501 or consent of the curriculum administrative committee
msasravuazud lumhamandeunsiisiauas msneasiasimFuduveuavessia Hadsita
sWaiginsuazsaiginsfiry nmsdszgng
Error detection and correction; encoding and decoding; linear codes; bounds of codes; finitefields;cyclic
codesandspecial cyclic codes; applications
322-517  ngunal 3((3)-0-6)
Graph Theory
sl Tansl §u'ls Sreamm anmigonTog MITUY NIMBITEUI MITLNET L5ailn Mstaiauaza
aon Tngsuns
Graphs; digraphs; trees; networks; connectivity; matching; planar graphs;
coloring; covering set; graph labeling and graph decompositions
322-518  AMIAAMAASITINIIIA 3((3)-0-6)
Combinatorics
mananin Tammgatanumaiita FEenmning iy mssenuuniFamssa mamaumingiiga
' lideriies
Enumeration; extremal problems on finite sets; probabilistic methods;combinatorial design; discrete

optimization



322-531  MITIATIZHTI039 3((3)-0-6)
Real Analysis
anyes USiusimewn mimeyiutuazlsius
Measure; Lebesgue integral; differentiation and integration

322-532  misuAnztianyuiTa 3((3)-0-6)
Functional Analysis
$1e3NTIAUNBY : 322-501 130 IAEANUAUYOUVDINVUZNTIUMIUIHITHANGAS
Prerequisite : 322-501or consent of the curriculum administrative committee
U3giineszezna sgianlszd WS giinagaunelu nguunvdnyadmsulsgianlszd
Metric spaces; normed spaces; inner product spaces; fundamental theorems on normed spaces

322-533  MTIATIZHITITOU 3((3)-0-6)
Complex Analysis
WasFudmaed mamalswus srduuazeynsy dauandiauaz Twa madenauuy
Analytic functions; integration; sequences and series; residue and poles; conformal mappings

322534 noweladild 3((3)-0-6)
General Topology

QD aa = Jou 1 4 4 o o &Y o
Vigiimanewe Taduazlanduaeriion anu¥eulowazarunszdu danaimsin lduagdonasing

HenAY
Topological spaces and continuous functions; connectedness and compactness; countability and separation
axioms
322-535 ﬂqyf]i‘immﬁﬁmiwﬁ 3((3)-0-6)
Analytic Number Theory
Wantuavadla %qyauwagmgﬁmﬁumimmmmmmihmumww PUNTURIIADLAZHANIDDUIADS
Arithmetic functions; elementary theorems on distributions of primes; Dirichlet series and Euler products
322-536  W3HusuuUIvadion 3((3)-0-6)

Henstock Integral

Y A

UsziamansvealiiusiSiusuuueuadon-nsaiaSiutuuuuuawunguunmsguiiignaiug
Psiusuuuieuaden-adadase

History of integrals; Henstock-Kurzweil integral; McShane integral; Controlled convergence theorem: CCT;
Henstock-Stieltjes Integral
322-537  unillWladveyiusla 3((3)-0-6)

Differentiable Manifolds

o o

a 4 v Y a o ' I a J o o Jd o a 14 a
Lmuiv\laﬂmagwuﬂﬂ ‘lﬁﬂullﬁlllﬂﬁ L’.]ﬂmﬂﬁ“l/‘lﬁﬂ DUINDIVU FULUDIVU LDULUAAT INULBDT gﬂ!,!,‘U'ULGIN
4 A a s o 1A ~ a A
auWus Mamfinusuuuuii lad umihgangduasNwadiag
Differentiable Manifolds; tangent spaces; vector fields; immersions; submersions; embeddings; tensors;

differential forms; integration on manifolds; introduction to Lie groups and Lie algebra



322-538 wm3ndangy 3((3)-0-6)
Matrix Lie Groups
Fredraunmindangy Anunszsu anudouTes angd fvaded iaduguezaudugn myduavy
AGR mqyaﬁmmu‘lﬁu;ﬁm nuazimin
Examples of matrix Lie groups; compactness; connectedness; Lie groups; Lie algebras; homomorphisms and
isomorphisms; exponential mappings; basic representation theory; roots and weights
322-539  ngunvlidn 3((3)-0-6)
Wavelet Theory
53 NTINDABY : 322-501 HI30IABANMAUBOVVYBIAMLAIINMSUIHISHANGAS
Prerequisite : 322-5010or consent of the curriculum administrative committee

s Jd

a P 3 VA I a I P S o
MINTHYiTes mavlasridauuudeiios mautasidauuniga anuiuilsnalsawesnums

utlawlida msudasiindretumsudasarlida
Fourier analysis; continuous wavelet transforms; discrete wavelet transforms; Holder regularity via wavelet
transforms; similar transforms
322-551  aumsiBaeyius 3((3)-0-6)
Differential Equations
mafiegusaaslifiemilufervesnamas suvaums fetlaymawey anunades mesmesiuduves
TEUVTUMT
Existence and uniqueness of solutions; linear systems; boundary value problems; stability; perturbation of
linear systems
322-552  aumsiBeeyusden 3((3)-0-6)
Partial Differential Equations
F1e3NTIAUNBY : 322-551 130 IAEANUHUYOUVDINVUZNTIUMIUIHIFHANGAS
Prerequisite : 322-551or consent of the curriculum administrative committee

a v Jd a o Jd a 4 a
TUNTIIBDYNUDYDY ’ﬂiy“ﬁ1"’IJ’E'N’diJﬂﬁL%QﬂuWHﬁﬂﬂﬂLlUﬂW'ﬁ'ﬂ‘Uaﬂ ﬂQJ)?i']LL‘]J‘]JllEILWfJST‘]Jaﬂ ﬂiym;mu

gaailan
Partial differential equations; parabolic-type problems; hyperbolic-type problems; elliptic-type problems
322-553 e IMgEMIMIANHINZHiga 6((5)-2-11)

Module: Optimization Theory
o o an Y R Aaaas = data o ata o AR A o ' A

LlﬂZ’IﬂaﬁWQWﬂﬂ’JLLﬂi’J‘ﬁﬂuWWWNQNﬂ HINTAYUAITUIAUITNANWAIGAITIIUIAUMTIAUNVIENGA
a o a o Aa o 3 4 1 { [ 4 [
FnounndmruamsFuduimuamaaiuudumisunmmgansmawingigauuy ligetiosmsnin
mnzauigauuungueyma mamaunzauiganuuiugy mssnauuuIaums mssiaeemseumiion

Multivariable calculus; one-dimensional search methods; gradient methods; Newton’s method; conjugate
direction methods; quasi-Newton methods; convex optimization; linear programming; integer programming; local search;

discrete optimization; particle swarm optimization; stochastic optimization; evolutionary computation; simulated

annealing



a S d
322-554 miamiw‘mmﬂammunzmiﬂizqnm 3((3)-0-6)
Numerical Analysis and Applications
m3tszmamusisunnzuaznnmesame BmaFidavdmiuaumaFoyiusanin 3B
fmvdmivaumsieyiuties Jminaaeduiio
Approximation of eigenvalues and eigenvectors; numerical methods for ordinary differential equations;
numerical methods for partial differential equations; finite difference methods
322-555  NyANAMATUITIA Y 3((3)-0-6)
Numerical Linear Algebra
an s w a 9 o o y A a g Y a 9
ATATITINTUTSULBUTY ﬁmummmamuaﬂﬂqmmmu ﬂ?iLLﬂﬁmﬂTi%UﬂL‘]ﬁLﬁu
an o 3 '
Tagdsmse Toyriauame
Direct methods for linear systems; linear least square problems; iterative methods for solving linear systems;
eigenvalue problems
=S | 3
322-556  ngERANNAziy 3((3)-0-6)
Probability Theory
] < a o @ 1 @ 1 1
mmummﬂmmﬁ%waﬁ ﬁ?tlﬂiqutlﬁ%ﬂ?ﬂlﬂﬂ!.li]ﬂ"’llﬂﬁ@]’]!.lﬂifjﬂ NITATINUNIY NITLHINLIITIV NITLAN
J v @ 1 19 @ 1 = aa 4 [l 4
memﬂaﬂ%ummmuﬂﬁqu mﬁgmmmmuﬂﬁqu NYHHUNANAFUINAN QﬂT“ﬁLl‘]J‘]_IiJ”IiﬂE]W
Axiomatic treatment of probability; random variables and distributions; expectation; joint distribution;
distributions of functions of random variables; convergence of
random variables; central limit theorem; markov chain
a a dJ a
322-557 yadnanuezilusazadinaanimsity  9((6)-6-15)
Module: Probability and Financial Mathematics
] I a o L4 = Jd o ' [ A 1 A o 1 @
anuzIursdanay NYYHUNUDILVY ﬁamJ5qmm‘u”hmamamammmamm muﬂiqwmﬂm

a9 o o a

Jdou 1 o Aa o Jd o @ [} 1 a a =
LL‘]Jiﬂ\iﬂ%uﬂ’ﬂﬂ%uﬂiumuﬂﬂﬂﬂ%u“ﬂ’t’Nﬂ’JLL‘]JiﬁjiJ msuilas HANIWNUATULIAN Nusel Qun WusUas nssuaiuan

u

Ay o 4

wosamsaanumIadgiiguiu anaseywus
Axiomatic treatment of probability; Bayes theorem; discrete and continuous random variables; multivariate

random variables; moment generating functions; function of random variables; transformations; time value of money;

annuities; loans; bonds; cash flows; portfolios; immunization; derivatives

322-558  gyvmneiu 3((3)-0-6)
Inverse Problems

$1e3NTIAUNBY : 322-532 1Az 322-554 HIBlALANMAHYIUVBINMNITUNTUIHITHANGAS

Prerequisite : 322-532and322-554 or consent of the curriculum administrative committee

Y
o

aumsdadifiumndudu dduiumslsnd 3dsnddeiios T5Usnad Tnuen33usndvin
Linear operator equations; regularization operators; continuous regularized methods; Tikhonov regularization;
iterative regularization methods
322-559  §RUUUITIAANManS 3((3)-0-6)
Mathematical Model
aumaBeniiug nszuaumsadedanuy mssuunduuy myadeianu lideritiounzmsingzd

o ' 4 a s a o s D
i!ﬂﬁllﬂa ﬂ'ﬁﬁ'%)'N@]'JLL‘]J'U@]ﬂlﬁﬂﬁlmxﬂ?iﬂlﬂi'lzﬁﬂﬂﬁuﬂﬁ mmmaww‘lmﬂmmmu



Differential equations; process of modeling; model classification; discrete modeling and steady-
state analysis; continuous modeling and steady-state analysis; bifurcation analysis
322-560 ﬂtiiﬂmaﬂ%ﬁluﬂqyfﬁuﬁ’uﬁmwﬁ"ﬂﬂ 3((3)-0-6)
Mathematics in General Relativity
uwil TladiazmuesmugeSiuasnoywus Innissuduazioomananu Idseyiusagiluuuss
ayusuazgluuuisnmian
Manifolds and tensors; metric tensors; covariant derivative and geodesics; curvature; Lie derivative;
differential forms and Cartan formalism;
322-561 MHUAMSITATH 3((3)-0-6)
Linear Programming
fmuamaFudu 2 1d aeunnd Indeast jUuunasgu wamaﬂﬁyugmuazﬂmﬁuﬁﬁ ANURNIBF
svndinvessuansFadu JFFumand azgiu msinszvannla FuouFuwand
Two-dimensional linear programming; convex polyhedra; standard form; basic solutions and their properties;
geometric view of linear programming; simplex method; duality; sensitivity analysis; nonsimplex method
322-562  szuwvmfEiusla 3((3)-0-6)
Integrable Systems
szuvaumsatiaduaums lvdneumsulasmsnszianndudumuanuyIfgudaumasauagms
aAnNouU
Hamiltonian systems; soliton equations; inverse scattering transform; zero curvature representation; Lie
symmetries and reductions
322-563 mﬁﬁmamuuuﬁﬂmju 3((3)-0-6)
Soft Computing
assnenaasuuVIfNTe AnuduiusuuuIsmivlassununismis aumsuuuisnie Tnsenelszam
Moy IFINUFATIY VunewTHiEe3 s
Fuzzy logic; fuzzy relations; fuzzy functions; fuzzy equations; artificial neural network; genetic algorithm;
evolutionary algorithm
322-581  ¥hvedilaNMIndinmans 3((3)-0-6)
Special Topics in Mathematics
wdeipiiaulademduiiuiiauloluaindiamans wieadamansssynd
Special interesting topics in Mathematics or applied Mathematics
322-591 UM 1 1(0-2-1)
Seminar I
Funiewn q anaulylugiadiamand sheuelszneumsenilsie
Self study in Mathematics with a presentation on the topic for discussion
322-592  @uNM 2 1(0-2-1)
Seminar I1
Funnisesa q mhaul luaadiemans uaueilszneumsenilse

Self study in Mathematics with a presentation on the topic for discussion



322-593 @u3M1 31(0-2-1)
Seminar III
o A ' o a J o a
AUUUUIDIAN 9 Wumﬂﬂummmmﬁmam Wuauelsznaunmsenisie
Self study in Mathematics with a presentation on the topic for discussion
322-5943nenTinus
Thesis
= Y 9 ) a ¢ v o =
MIANEIAUAI NN UAUAFTNT fﬂfﬂﬂﬂﬁ@,Llauagllu%uﬂlﬂ\?ﬂm$ﬂ§illﬂ1i1/]
Winyinonfinug
Independent research work leading to a thesis on a topic or topics in
Mathematics approved by the thesis committee
322-595Inenfinus
Thesis
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