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206724 neuiengUiBefsacln 3 wiaefin
206725 NEAARING 3 niaefin
206729 neunIMIBsNsAtia 3 wiaefin
206730 N B IARTIUATN1TUTTLNA 3 wiaafin
206732 A19IATILAIBI9F9 2 3 nafin
206733 ANTAIATIERI I T e 3 wiagfin
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Type 1.1 : Student with Master’s Degree

Total credit 48 credits
A. Thesis 48  credits
206898 Ph.D. Dissertation 48  Credits

B. Academic activities

1) A student has to organize and present a seminar on the topic related to
his/her thesis once every semester for at least two semesters and students
have to attend seminar every semester that the course is offered.

2) The whole or part of a thesis must be published/accepted for publication in a
journal or published in an academic print material with peer review which is
acceptable by the program at least two papers and one of them is an
international publication. Moreover, at least one paper must have student’s

name as the first author.

3) A student has to report thesis progression to the Graduate School every
semester, for approval by the Chairman of the Graduate Study Committee.

C. Non-credit Courses
1. Graduate School requirement a foreign language
2. Program requirement - none -

D. Qualifying Examination

1) A student must complete a qualifying examination to evaluate his/her ability
before presenting a thesis proposal.

2) An unsuccessful examinee may take re—examination within the following
regular semester.

3) An unsuccessful examinee will be transferred to Master’s Degree studies with
the approval of the Graduate Program Administrative Committee.

E. Comprehensive Examination
Having submitted a request form to the Graduate School, approved by general
advisor or major thesis advisor, a student must then complete a comprehensive

examination.
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Type 1.2 : Student with Bachelor’s Degree

Total credit 72 credits
A. Thesis 72  credits
206897  Ph.D.Dissertation 72  Credits

B. Academic Activities
1) A student has to organize and present a seminar on the topic related to
his/her thesis once every semester for at least three semesters and
students have to attend seminar every semester that the course is offered.
2) The whole or part of a thesis must be published/accepted for publication in
an international journal or published in an international academic print
material with peer review which is acceptable by the program at least two
papers. Moreover, at least one paper must have student’s name as the first
author.
3) A student has to report thesis progression to the Graduate School every
semester, for approval by the Chairman of the Graduate Study Committee.
C. Non-credit Courses
1. Graduate School requirement a foreign language
2. Program requirement - none -
D. Qualifying Examination
1) A student must complete a qualifying examination to evaluate his/her
ability before presenting a thesis proposal.
2) An unsuccessful examinee may take re-examination within the following
regular semester.
3) An unsuccessful examinee will be transferred to Master’s Degree studies
with the approval of the Graduate Program Administrative Committee.
E. Comprehensive Examination
Having submitted a request form to the Graduate School, approved by general
advisor or major thesis advisor, a student must then complete a comprehensive

examination.
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Type 2.1 : For student with Master’s Degree

Total credit a minimum of 48 credits
A. Course work a minimum of 12 credits
1. Graduate Courses a minimum of 12 credits
1.1 Field of concentration courses  a minimum of 12 credits
1.1.1 Required courses 6 credits
206997 Mathematics Seminar at Doctoral Level 1 3 credits
206998 Mathematics Seminar at Doctoral Level 2 3 credits
1.1.2 Elective courses a minimum of 6 credits
Select from the following courses
206891 Special Topics in Mathematics 1 3 credits
206892 Special Topics in Mathematics 2 3 credits
206893 Special Topics in Mathematics 3 3 credits
206894 Special Topics in Mathematics 4 3 credits
206895 Special Problems at Doctoral Level 1 3 credits
206896 Special Problems at Doctoral Level 2 3 credits
1.2 Other courses - none -
2. Advanced Undergraduate Courses - none —
B. Thesis
206899 Ph.D. Dissertation 36  credits

C. Non-credit Courses
1. Graduate School requirement - a foreign language -
2. Program requirement - none -
D. Qualifying Examination
1) A student must complete a qualifying examination to evaluate his/her
ability before presenting a thesis proposal.
2) An unsuccessful examinee may take re—examination within the following
regular semester.
3) An unsuccessful examinee will be transferred to Master’s Degree studies

with the approval of the Graduate Program Administrative Committee.
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E. Academic activities
1. A student has to give a talk on the topic related to his/her thesis at least one
time in a national or international conference
2. The whole or part of a thesis must be published/accepted for publication in a
journal in or published in an academic print material with peer review which is
acceptable by the program at least two papers and one of them is an
international publication. Moreover, at least one paper must have student’s
name as the first author.
F. Comprehensive Examination
Having submitted a request form to the Graduate School, approved by general
advisor or major thesis advisor, a student must then complete a comprehensive

examination.



Type 2.2 : For student with Bachelor’s Degree

Total credit

A. Coursework

1.

Graduate Courses

1.1 Field of concentration courses

a minimum of
a minimum of
a minimum of

a minimum of

1.1.1 Required courses

74
26
260
26
17

credits
credits
credits
credits

credits

Select courses from the two following groups. Selected courses must

come from the same group.

1.1.1.1 Mathematics group

206713
206720
206731
206791
206792
206997
206998

Topology

Algebra

Real Analysis 1

Seminar in Mathematics 1

Seminar in Mathematics 2
Mathematics Seminar at Doctoral Level 1

Mathematics Seminar at Doctoral Level 2

1.1.1.2 Applied mathematics group

206743
219731

219753
219791

219792
206997
206998

1.1.2 Elective courses

Theory of Differential Equations

Applied Analysis

Numerical Analysis

Seminar in Applied Mathematics 1
Seminar in Applied Mathematics 2
Mathematics Seminar at Doctoral Level 1
Mathematics Seminar at Doctoral Level 2

a minimum of

N AN N

—_

3
9

credits
credits
credits
credits
credits
credits

credits

credits
credits
credits
credits
credits
credits
credits

credits

Select from the courses number (206...) or (219...) level 700 at least

3 credits and the courses number (206...) level 800 at least 6 credits from

the following.

206714
206721

Algebraic Topology
Theory of Finite Groups

3
3

credits

credits
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206722
206723
206724
206725
206729
206730
206732
206733
206734
206735
206736
206738
206745
206746
206751
206771
206772
206783
206789
206891
206892
206893
206894
206895
206896
219741
219761
219765
219766
219767
219781
219789

Field Theory

Ring and Module Theory 1

Algebraic Semigroup Theory
Universal Algebras

Algebraic Graph Theory

Fixed Point Theory and Its Applications
Real Analysis 2

Complex Analysis

Functional Analysis

Distribution Theory and Applications
Graph Theory and Applications
Combinatorics

Nonlinear Differental Equations
Fourier Transform and Its Applications
Advanced Numerical Analysis
Theory of Probability 1

Theory of Probability 2

Operational Research Techniques 1
Selected Topics in Mathematics
Special Topics in Mathematics 1
Special Topics in Mathematics 2
Special Topics in Mathematics 3
Special Topics in Mathematics 4
Special Problems at Doctoral Level 1
Special Problems at Doctoral Level 2
Partial Differential Equation
Mathematical Modeling
Mathematics in Quantum Mechanics
Mathematical Control Theory
Mathematics in Electromanetic Theory
Foundation of Optimization

Selected Topic in Applied Mathematics

A A3 A3 3 3 3N YYD

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits

23
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1.2 Other courses —-none-
2. Advanced Undergraduate Courses —none-
B. Thesis
206898  Ph.D. Dissertation 48  credits
C. Non-credit Courses
1. Graduate School requirement - a foreign language -
2. Program requirement - none -
D. Qualifying Examination
1) A student must complete a qualifying examination to evaluate his/her ability
before presenting a thesis proposal.
2) An unsuccessful examinee may take re-examination within the following regular
semester.
3) An unsuccessful examinee will be transferred to Master’s Degree studies with the
approval of the Graduate Program Administrative Committee.
E. Academic activities
1. A student has to give a talk on the topic related to his/her thesis at least two time in
a national or international conference
2. The whole or part of a thesis must be published/accepted for publication in an
international journal or published in an international academic print material with peer
review which is acceptable by the program at least two papers. Moreover, at least
one paper must have student’s name as the first author.
F. Comprehensive Examination
Having submitted a request form to the Graduate School, approved by general
advisor or major thesis advisor, a student must then complete a comprehensive

examination.

Note : Courses in the field of concentration are (206..., MATH...) and (219..., AMATH...)
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(Fixed Point Theory and Its Applications)
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(Real Analysis 2)
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206896 tleymiileyrsUlZeyeien 2 o ° ° o o
(Special Problems at Doctoral Level 2)
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(Ph.D.Dissertation)
206898 AneninutUIgyoen ° ° ° ° o ° °
(Ph.D.Dissertation)
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(Ph.D.Thesis)
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(Partial Differential Equation)
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(Mathematical Modeling)
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219766 NOEATUANTIATIAAARS o o | o ° o o
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ANANKIN

1. ABBUIYRNYHLNTLUIWIYT

(1) ANIAIYILIAU

2.A88. 713 (206713) nawalad 3(3-0-6)
Topology

Aﬂl dl L 1 1 =S %

WaulaffiasnNtunan ATNATHIINIB UV H FEY

BgR@menaladl nensladnagmansi@en anndonlesuazaandenlssnnnid
Towmdiindmanalad danarinisuan nsgudin Arensedy
Topological spaces, cartesian product topology, connectedness and path-connectedness,

identification topology, separation axioms, convergence, and compactness.

1.A84.720 (206720) Naaein 3(3-0-6)
Algebra
Jeulafifasinuian ANATTHITUY BB NE Y

AU ATIEANgNN uaTnqUEeY UBSUNAR NTUNAIT NARATUATY WATHALINATY NqL
3 39 Tofta nsusndnusznauludemdun Sesaun fad : mssneRiad Aafuuuay
Aniaaziadanin

Groups : Homomorphisms and subgroups, normality, quotient groups, direct products and
direct sums, free groups, rings : ideals, factorization in commutative rings, rings of polynomials,
fields : field extensions, and splitting fields and finite fields.
2.AM.731 (206731) NSAATITALTIFI 1 3(3-0-6)

Real Analysis 1

Roulafidiasiunian AINAIHITUTBUIBS N FDY

nsAneluuAnAeaduiatiasie Turd ddu aynsuuaznisgiinainase ayiug
WALV ABIUATIY9BUTANTTY

Rigorous treatment of topics such as sequences, series and uniform convergence, and

differentiation and lebesgue theory of integration.
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2.AM.743 (206743) NYEHINNITBIDUNUE 3(3-0-6)
Theory of Differential Equations
= Ao 1 1 =4 o
Waulafifiasitunay ANNAINTNTBLYBIHNEY
FLUUANNS RN TN YA uAAsinuuATY ANSHAINDLADITEULANNTT

annsdsiusaiyiulamudedow nseena@aduiniy  efesnwessiiaey aug
WBIMBTIUTY  NOBHUWNANIT-WWHANTAN  NOu]ansu-ag3ad
System of linear equations with constant periodic coefficients, existence solutions, ordinary
differential equations in complex domains, asymptotic expansions, stability of solutions,
perturbation theory, poincare-bendixson theorem, and sturm-liouville theorem.
1.A%W.791 (206791) NHNHIANAAINAS 1 1(1-0-2)
Seminar in Mathematics 1
Saulafidaswitunan UnANEITFIRFANEN
SunlagiinfAnunluindefiihanlameadinmans Aadmouiuazlazyng

Seminars presented by students on interesting topics in theoretical and applied

mathematics.

2.A%.792 (206792) ANNUIARAATNAS 2 1(1-0-2)
Seminar in Mathematics 2

Seulafifasunan HnAnETnAnEn

s lagrinAnunluwiadsfihaulanadiamans vaBmguiuazszynd

Seminars presented by students on interesting topics in theoretical and applied

mathematics.

2.A94.997 (206997) NNNWIARAATINASszAULS ey eyan 1 3(3-0-6)
Mathematics Seminar at Doctoral Level 1

Rowulafidiosiunien AINATTHITIUYBLVBI N AEY

afdsalwindendiamaninimaul] uazn1sUszendlasannensd uazanneisd
Fpe TINANEWINNISANEIFEAEY WEBNTILAUDTIENY

Discussion in theoretical and applicable mathematics topics by the departmental staff and
other experts. At least one prepared independent study must be presented by each student in

seminar.
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2.A94.998 (206998) ANNWIARAAINASsZAUUS BN 2 3(3-0-6)
Mathematics Seminar at Doctoral Level 2
Seulafifesunan 1.AD4.997 (206997)
afvswlindantiamansmmeul uaznisuszgndlnennnetsd uazamnanse
Ay SNANEYINITANEEEAES WEDNTILANEIILIT
Discussion in theoretical and applicable mathematics topics by the departmental staff and

other experts. At least one prepared independent study must be presented by each student in

seminar.

1.A1.731 (219731) mMsaaszilszand 3(3-0-6)
Applied Analysis

Rowulafidiasiunian AINATHITU BB AEY

mafgel ReadimBaduyagiu U3giuesn U39RBalsm unagaatusnfiumnn

Proofs, elementary linear algebra, normed spaces, hilbert spaces and calculus in banach

spaces.

2.A1.753 (219753) ANSILASIILTIANRY 3(3-0-6)
Numerical Analysis

d' d' L 1 1 =4 [

Waulaffiasniunan ATNANTHIIUIB LU FEY

ANTATHITIEIAILAY NITATUIDUNYIZNS ANNITRAATIA (HIBILEW N19UTEH1 N9 T

Computing with numbers, matrix computations, nonlinear algebraic equations, approximation of

functions.

2.a1.791 (219791) AuNWIARAIERTszand 1 1(1-0-2)
Seminar in Applied Mathematics 1

Seulafigaswinunan HNANHITUARFAN LA

funuBsaisnalwiaisadamaniBmguiuasadiaraniidalssyns
Topics in theoretical and applied mathematics are to be discussed.
1.A1.792 (219792) AuNRIATAAIERT sz N 2 1(1-0-2)
Seminar in Applied Mathematics 2
tﬂl a:' 2L [l 1 LY =1 % a
Saulafifiaiuna UnAnEUunAnEN
AunnBenfilanalwiaisadamaniiBmguiuaadinaaniidalszand

Topics in theoretical and applied mathematics are to be discussed.
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2.A4.897 (206897) AnglinusU3yynan 72 wiqsfia
Ph.D. Dissertation
Sanlafifiaswitunau THsueuidvindalasssnsuds wiaawadounianeuifiradalaseng

2.7%1.898 (206898) Anglinusl3gysynan 48 wiqufia

Ph.D. Dissertation

Roulafisiasiunian THsueuidindalasssnsuda wiaawadeunianeuifiradalaseng

2.AM.899 (206899) AINLTHNWEUIYeyHan 36 wiaufa
Ph.D. Thesis

Seaulafioswiunen THsumTinaiinlasesnuia visamudoundansyaiiialinlasesns

9

(2) WHIATAADN
2.A8.714 (206714) nawaladidaRzadio 3(3-0-6)
Algebraic Topology
Rowulafidiasiunian 206713 W3BRINAHITIUIELYIBIHNEY
BunABeanesnand  Bundnd  wedlnd nisdBunABes  gnlduazdnans
nqUgenaladdning ardumens-Aness nouisenslnd nsdvsenalnd  nisdanan
waznsaandn nqUndnya nqUsansnBsuAUgs Nguiunuan-uANmW
Simplicial complexs, polytopes and simplicial mappings, chains, cycles, homology groups,
relative homology and the mayer-vietoris sequence, homotopy mappings, homotopically
equivalent mappings, fundamental groups, covering spaces and the van-kampen theorem.
1.A4.721 (206721) naufngUIne 3(3-0-6)
Theory of Finite Groups
Seulafiowitunen 206720 WEBATNAHITWIDUIDIENDY
wRmAgfungl Aexmanduardungl nqUwefawmiy Aunquuuadend ngu
#lad warnquindssuananiy  nqUendiden doferufin uazAandnius nqUdasy
warngULBeII ANy
The group concept, complexes and supgroups, groups of permutation ; invariant

supgroups, sylow groups and prime power groups, abelian groups, genertors and relations, free

groups and combinatorial groups.
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2.AM.722 (206722) nguiAas 3(3-0-6)
Field Theory
Rowulafidiasiunian 206720 W3BRINAHITIUIE LB HNEY

uAnAeaBALad  Herfudiouuy  USgRnnmed uasnuin nsBanenseeg
Wad uazn1suenddlsenaueesnyuin Naen1dd  Wedduneauuusiungueesilas uasu
LATINGT UATARIEBIUNA nsUszendifsaduiiadindn niafiavene uuullaalnfin nis
dpaeneamduasnan vgufuneesiise nsadwlneldussin wazasden wazwmNuUL
fanina

Concept of rings and fields, homomorphisms, vector spaces and polynomials, extensions
of fields and factorization of polynomials, galois theory, automorphism of fields, norms and traces,
and normal classes, applications to : finite fields, cyclotomic extensions, cyclic extensions,
wedder burn’s theorem, ruler and compass construction and generic polynomials.
2.AM.723 (206723) wquﬁ%wazu@g}a 1 3(3-0-6)

Ring and Module Theory 1

Rowulafidiasiunian AINATHIFIUYE LB ND Y

Sauazlalonesidunedds wegauazduneaga laluuedAdn nsuenusauasdadu
Tnnesidy dunsgafiduesonesuazmUoingds HARMUATIUAZNALANATIAULELTFS
wazlalumeisic wegaRdnda loAa uazsina Lﬁi@ufmgﬂiﬁﬁ' annsnaan InAFuLas
ANENIAEN N AT

Rings and their homomorphisms, modules and submodules, homomorphisms, exactness
and endomorphism ring, essential and superfluous submodules, direct products and direct sums,
generating and cogenerating, semisimple modules, the socle and the radical, the chain conditions.
composition series and composition length.
7.A.724 (206724) nquifenguideRzadin 3(3-0-6)

Algebraic Semigroup Theory

Roulafidiasiunian AINATHITIUYBLVBIHED Y

AR uensiiengl Tofauazanudiiisansniu fenqunni fenql 0-Baden
u3yIod LLﬂ:ﬂﬁ‘a‘LLﬂﬂ"amﬁeﬂ@U

Basic properties of semigroups, ideals and green’s relations, inverse semigroups,

completely O-simple semigroups and decompositions of semigroups.
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2.AM.725 (206725) NrAHARIN 3(3-0-6)
Universal Algebras
& A2 1 1 4 o
Laaufwwm@euﬁuﬂﬂu WWNWQWNLW%%QU%QG@N@H
= a = a 1 1 o =N =Y a 1 o/ o '3 o/
NEAUE WHATKRAMEBYLRIEZNITADNTIUAVDINT ARG DL ATTHANNUTRNATARNT
Anfiunste uaznisdenlasnidad nguiunlslunesfdn  uaclolonssfdn nagonss
warnaRmaTtas (i (anuds wariradiadasy (Bweslownuds warlndnanlsh
Algebras, subalgebras and generation of subalgebras, congruence relations, closure
operators and galois connection, homomorphism and isomorphism theorems, direct and subdirect
products, varieties, identities and free algebras, hyperidentities and solid varieties.
2.AM.729 (206729) nquHnINIBIN TR 3(3-0-6)
Algebraic Graph Theory
P A2 ' ' =4 [
Raulafdaniunan ATHAITNIAKADLABINFDY
naERmMsuaznI N HERAN1 nTuazNyEng n1aRiunnananiAreInI W LAT
noalazNiead naniesiag
Directed and undirected graphs, graphs and matrices, binary operations of graphs,
categories and functors, cayley graphs.
2.AM.730 (206730) NuInnzIuazn1slszand 3(3-0-6)
Fixed Point Theory and Its Applications
P A2 1 ' =4 @
Naulafdawiunan ATHAITNALADLADINFDU
NuLMIRnEeEgRUIALAUE)RBALLSR Neenes uBgRweEn quiien
paauBnRBauLSn NqEUNessIuEgRuIWIA LaTNSUSEINANIBIgARE
Review the concepts of banach spaces and hillbert spaces, fixed point theory in metric
spaces, fixed point theory in hilbert spaces, fixed point theorems in banach spaces and
approximation of fixed points.
9.AH.732 (206732) NSAATITRLTITI 2 3(3-0-6)
Real Analysis 2

1
=1

Waulafifiaswunan 206731 WEBAMHANHIANTE UL DI AEY
3 QI/ 2 =Y -4 -4 =Y ¢ o/ a o/ < QI/ a o -4
wredal s UsgRuiresd wesiadaierddu n1smauiiusiall nnemnuFing
vuiunnisgidiniall  wwediedesminie  voudunnisusneessin vquiunaeasaeui
Tofind Y3gRueai wweiuazmreiniewen ; wigefislad  vgufjunnieeeny Buinia

WABIUAN- ARRALSE  WRSNARD: e uneesDi
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General measure : measure spaces, measurable functions, general integration, general
convergence theorem, signed measures, hahn decomposition theorem, the radon-nikodym
theorem, Ip spaces, measure and outer measure ; outer measure, measurability, the extension
theorem, lebsegue-stieltjes integral, product measures, fubini’s theorem.
2.AM.733 (206733) N93LATIERITNINTIT DY 3(3-0-6)

Complex Analysis
P Ao 1 1 @ v
Naulafdaswiunan ATHAITNLADLADINFDU

AodaNTFIdafNrsfeifudiATIed uEiunAsEae NgeunnITRIuuLEIUl n1g
R S AT G P EA N[ aTea R EAR NGl

Preliminary properties of analytic functions, the residue theorem, the riemann mapping
theorem, analytic continuation.
9.A0W.734 (206734) N153LATIT RTINS AU 3(3-0-6)

Functional Analysis
P P 1 ' = @ (%
Naulaffiaswiunan 206731 NIRATHAIINIAUADLUDINNDY

2 a -3

U3nHuag

U

a _a - a g a A ) a !
UHUEREAUUSR NOUHUNENAN-LIHNA NOEHUNANNTIALLIAENIENS  NOEUNNNTEY

U

nuazlEniunn UsgRnaganelu USgRBauude nisunwessieiduia

Wa nquiunnsmide noufidesnasieesannfiunsidaduiulEgivess
Normed spaces and Banach spaces, inner product spaces, hilbert spaces, representation of
functional on hilbert spaces, hahn-banach theorem, uniform boundedness theorem, open mapping
theorem, closed graph theorem, spectral theory of linear operators in normed spaces.
1.A4.735 (206735) nquifansiatuuaznislszynsd 3(3-0-6)
Distribution Theory and Applications
Seulafifiaswitunan AINANINITHBD DI FDY

o
o a

fenuuarAnaNTRiugIs unagaauesiassieii Aansladuresalalnem aouingdu
AsuwdasiBesresianiteti nisudasandanseessianadodu
Definitions and basic properties, the calculus of distributions, distributions of slow growth,
convolution, the fourier transform of distributions, the laplace transform of distributions and
applications.
q.AH.736 (206736) quﬁﬂiﬂmmzﬂﬁiﬂizqﬂﬁ 3(3-0-6)
Graph Theory and Applications

P A ] 1 =4 (%
L\‘iﬂ%?’ll‘i’lﬂ’ﬂ\‘lﬁd"luﬂﬂu WWNV’W"INLVH?T'EJU?I'EN@N‘BH
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na Tasaimanan Aawsidasdiuracnsan vd nsmuuussiaediEen uazuLL
gafalmian Wa1wn3f uaraaadsl n1sszunedeesns n1sdug n1sdszandeesnsan
madsrgndraslasamansam

Graphs, directed graphs, basic concepts of graphs, trees, eulerian and hamiltonian graphs,
planarity and duality, the coloring of graphs, matching, application of graphs, application of
directed graphs.
2.A9.738 (206738) aandiunasng 3(3-0-6)

Combinatorics
Roulafidinsnitunan ANHANTNTALTI YD FDY

unsiAgadupaadidesdu ABnisiuialusesdsiuadtennisdn uaznnadanleii
DUHBLERY  ANNANRUTIADSTNTE  NAnn1TesBuRgiuLAziendAgtil  Ngun1TiLYeY
WAREHT FIUIULTHLAS]

Preliminaries, general counting methods for arrangements and selections, genersting
functions, recurrence relations, the principle of inclusion and exclusion, the polya theory of
counting, ramsay number.
9.A04.745 (206745) ANNTSIEIYNNE (i1 B dn 3(3-0-6)

Nonlinear Differental Equations
Soulafidasiunian mmmﬂmﬁummméﬂﬂu

Fppuidsdiaay B wazdviisnsirasaunadeeyiug hidadududunis
AENGIN  ANANTARR  ANNIIBDYANE HIBudusuduaey  annisuaneenea suluuds
ArszirasmsUssinmdneesiineufiduay  sudoudfeesnesnediudi Ataestaens
WULNITRRRSIUNIARN  ANNNSERE  ANN1TNNTee  ABNMTRNRNALASUNITUAENN19IB
aniuslliBaudn ABuasdnfinda) aunisllidaduensanniadeaniustnsdudnil

Numerical, graphical and analytical solutions of first order nonlinear differential equation,
singular points, limit cycles, second order nonlinear differential equations : van der pol's equation,
analytic methods of approximation to periodic solutions, methods of perturbation, the small
parameter method of poincare, hill's equation, mathien's equations, the reversion method for
solving nonlinear differential equations (integral transform method), nonlinear equations of first

order partial differential equations.
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2.ATW.746 (206746) mMsudasizesuaznisissynd 3(3-0-6)
Fourier Transform and Its Applications

Aﬂl tﬂl L 1 [ =4 o
WarlaffasHIvnau ANNAINAUTB LB N

nawdaaiBed  wansUsrau Weiduiidndey  wardgyanmolduiad  vigudun
fugnuuazanslamn gluoueanliin  aulaesi  wasiawed  nsulavaans  nns
Uszgnd

The Fourier transform, convolution, some useful functions and impulse symbol, the basic

theorems and the two domains, electrical wave forms, spectra and filters, laplace transformation,

applications.
%4
2.AM4.751 (206751) MSAATIEABTIANRVTUGS 3(3-0-6)
Advanced Numerical Analysis
P PR 1 1 =4 [
Waulafifiasiinnan ATHAITHINLADULDINEDY

wquum‘jmﬁ’]W@Uﬂmﬂum‘jL%dméﬁ'u‘ﬁ'l,mumﬁmml,l,mmmm‘j:uuL%dL,%m ANNTT
waseduiiles  fgmideeuen  nelesisiBedalanensannnsBeeniustinniBendd 13
Wi9luan wandelamesluan A19iRTsiEdies wavn1TUTEHIMANRANGTIA NTTUTENID4AN
Turasmasnfadedinny nsduiinaamanenss nsufifdedaeedu aunnsBuiinda (inafa
NTLLTH)

Review of the solution of ordinary differential equations and sets of linear systems,
difference equations, boundary value problems, numerical analysis of elliptic, parabolic, and
hyperbolic partial differential equations, analysis of stability and error estimates, numerical double
interpolation and multi-integration;numerical treatment of integral equations (variation techniques).
2.A%W.771 (206771) qu‘lslﬁﬂ'nm‘i'wztﬁu 1 3(3-0-6)

Theory of Probability 1
Rowulafidiaiunien AINATTHITIUYBLVBSAEY

a A

U398 uanirad Wrfiumenida uasduiiingdu U3gRaanmdianiu uasdoulsgs
WINTUNI9NTLa8Y UATANATULALINIADZABIN
Measures, measurable spaces, integration, probability spaces and random variables,

distribution functions and characteristic functions.



74

2.AM.772 (206772) wquﬁmw%&wuﬁu 2 3(3-0-6)
Theory of Probability 2
Seulafidowiunen 206771
naUAnYpsFuLsuULgNARs:  Tomnadingdiunan  uwAsifeetuatineziiu
wwudenlannfnna noufwedlndn Mediugusuduans
Sums of independent random variables, central limit problems, concept of conditioning,
martingales, ergodic theorems, second order random functions.
7.AM.783 (206783) WMIARANISIFENTTAHENIT 1 3(3-0-6)
Operational Research Techniques 1
Reaulafidasunan mmmwlﬁmjﬂmméﬂﬂu
535HAYDIN1TATENTA AN TUsunsmBadn veellglisunsusiuais
noudmades uasleiaaiu sufsuitueninila
Operations research modeling, linear programming, network analysis, integer programming,
decision analysis, deterministic inventory models, queuing models.
2.AD.789 (206789) WadialRanassluAmnmans 3(3-0-6)
Selected Topics in Mathematics
Rowulafidiasiunian AINATHIFIUYE LB ND Y
Lﬂuﬂﬁﬁﬂ‘i‘iﬂ’m?‘uﬁ/’ﬁ@?‘ﬂﬂiﬁi’st Fehalalneadineans  nzuadnaiaisisn
snzdewiuaziumhefn Famsuiadefiuansdieiu
|ecture series are offered on topics of current interest in any area of Mathematics. This
course may be repeated for further credits on different topics.
2.A%.891 (206891) WdiaNiAunAsamans 1 3(3-0-6)
Special Topics in Mathematics 1
Saulaiigasimnawn N3rUNArTEAUTMTARNEBE9TaY 12 widiafia
WIDATHANTHNANTE VBN FEM
sindafimmadiamansiiiuiugnudmiunmsianeines Tuuunfouasin g9
NPAT AN NTTUAD
Approved selected mathematics topics which are the bases for dissertation in both

horizontal and vertical aspects.
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2.A™:.892 (206892) HIaNLAENNARAAIEAS 2 3(3-0-6)
Special Topics in Mathematics 2
Raulafifassiunan N3rUNArTEAUTMTaRNENBE19tag 12 widiafia
= 4 o
VEDATHANHIANTDUIDIN NN
viadafirunadinmansiiiuingdmsumsinanenfinus Tuuanssuazdn @
AR (AR NETTUAN
Approved selected mathematics topics which are the bases for dissertation in both
horizontal and vertical aspects.
7.A0.893 (206893) WaaNL AN NARAAIERS 3 3(3-0-6)
Special Topics in Mathematics 3
Raulafifassiunan N3rUNArTsAUTMTaRNENaE9tag 12 widiafia
WIDATHANTNANTELIVBI R aa
o Y A a oA & A ° o o a a 4 o = S
WaNiAen A aR I IUNNgINENTUNITNANENINUE TuwIndauardn o
NPAT AN NTTUAD
Approved selected mathematics topics which are the bases for dissertation in both
horizontal and vertical aspects.
7.A0.894 (206894) HaNLAENNARAAIEAS 4 3(3-0-6)
Special Topics in Mathematics 4
d' li'ﬂo ] 1 a o a 1 v 1 a
Raulafifasrunan nTzUIMATI T AL TR ANUNBENSTias 12 B fi
= 4 o
VEDATHAMNHIANTDUIDIN NN
vadafirunadinmansiiduingdmsumsinanenfines Tuuuanssuazan @
AR (AR NRTTUAN
Approved selected mathematics topics which are the bases for dissertation in both
horizontal and vertical aspects.
7.A08.895 (206895) HeywrAryszaudIgyyan 1 3(3-0-6)
Special Problems at Doctoral Level 1
Raulaiifiasriunan nezUNATNTzALTMRIRANENag1eHag 12 niaefie
= 4 o
VEDATNANHIANTDUIDIN NN
vadafirunwadinransiinnasag naanalaluiiagiudmnenieden Ffidenassuda

nAnuesiasinunfagmueinieifinisauaueesenasd uasinAnunfeanssneaunies
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vafinraseutinan susnanazfesiidudumilnenisitnednuiviedse ielaue
Jud3tyeyuan
Approved special selected topics of current interest. This is an independent study course
studied by student under supervision. Report and oral examination are required. This study is not
to be a part of the dissertation
7.A93.896 (206896) HeywiRaeszaul3gagnan 2 3(3-0-6)
Special Problems at Doctoral Level 2
Saulaiigasimnan N3rUNArTEAUTMTaRNEBE9tag 12 widiafia
WIDATHANTNANTE LB N A
sindafirumadiamansididsngtunasalatuiagiudmisnisia Hidonassud
inAnunezfnsinunfiasauesnslinisnauaneesenansd uazinfnuidesauasiaaunias
afinraseutinan susnanazfesiidudumilenisvianeinug wiedde Welaus
Jud3tyeyuan
Approved special selected topics of current interest. This is an independent study course
studied by student under supervision. Report and oral examination are required. This study is not
to be a part of the dissertation
2.71).741 (219741) AN BB RNUStiaY 3(3-0-6)
Partial Differential Equations
Joulafidiasiunian AINATHITIUYE LB ND Y
annaseiLSdanauA Uil aunadveyiusdosdudugs aun1adaURn aunisla
wasluanuazannsnisluan Uagalsluia
First order partial differential equations, higher order partial differential equations, elliptic
equation, hyperbolic and parabolic equations, sobolev space.
2.A1.761 (219761) ANFINRDILULLAIARAATINAS 3(3-0-6)

Mathematical Modeling

1 1
= a 2

Saulafidaswiuna AINATHITIUY BB DY
ygurnsannsBnastBaduuas Widadusygndiuszuniiauta RHICRREN

A aa . . oA 4

fpifies ABwamanuarnaRaBRnnIn  ngUsvgnsussuuusanssaifiasiuszuniianls

ANINTARAUAZITUUNITUNINTA
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The theory of linear and nonlinear difference equations to the systems of interest,
continuous models, phase-plane methods and qualitative solutions, applications of continous model
to the systems of interest, limit cycles and oscillation systems.

2.71).765 (219765) ATAFTRAS IUNAFNASAIBUAN 3(3-0-6)
Mathematics in Quantum Mechanics
Roulafidiaiunian AINATTHITU BB EE Y
noudiendamaniiaamiaiy - auniardunsefend  Aediudnsoamizuazan
NNz ANN1TAALTN 3 37 sufeuAtnisUssiad LA IeLEn

The mathematical theory of wave packets, the schorrdinger wave equation, eigenfunctions
and eigenvalues, wave equation in 3-dimensions, approximation methods for bound states.
1.A11.766 (219766) NEHAILANITIAHAAINAT 3(3-0-6)

Mathematical Control Theory
Roulafidiasiunian AINATTHITIUY BB EBY

nouenand Ananiy uuudgyaifireseeiiau JUluunRIResLargUuILIE SR
NALRAELNYIINTUDITLULITILAW Nmﬂ@mmﬁzuuﬁfﬂﬁmw’guLmz‘j:uuﬁmuqm FEUULIRLS
AUUAZIZULIATRaA3A TsUuAIUANBIAY Lafiusnin inasifgadauazinodi indadad
FmiusruniBadu nouilayuen narsuauimsnziign

Matrix theory: eigenvalues, jordan canonical form, quadratic and hermitian forms, matrix
solutions of linear systems: solution of uncontrolled and controlled systems, time varying systems
and discrete time systems, linear control systems, stability : algebraic and nyquist criteria for linear
systems, liapunov theory, optimal control.
2.m1.767 (219767) ARAAIERS N uusinan Wi 3(3-0-6)

Mathematics in Electromagnetic Theory

1 [
=

Jeaulzfidaswinunan ANHAIHITUTBUYBS N FDY

nsmIzAnmes iusruuRtAnsInszuanuasiiansInan  ansdnausiin g
209gaaH] AYNIWIWHINANS (W0 ngeand uasann1sil 1 289uNnFIad WAKIHLAY
o & o o a & a < 1 1 & o
And dan InBidnvian uwazanqgWin auniailadens uazannsalas auINumANALY
nguesdled-a1a1sd  uarngaeasreuanuls  usawndn damusndnuazaansmilaain
LHAN AHINUIPHALAZINNTUNNFIRE
Vector analysis in cylindrical and spherical coordinate systems, electric field intensity:

coulomb's law, electric flux density:gauss's law, maxwell's first equation, energy and potential,
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conductors, dielectric and capacitance, poisson's and laplace's equations, the steady magnetic
field, biot-savart law, ampere's circuital law, magnetic forces, materials, and inductance,
timevarying fields and maxwell's equations.
2.71).781 (219781) s'nﬂgﬁummmsmﬁhmm:ﬁqﬂ 3(3-0-6)
Foundation of Optimization
Roulafidiasiunian AINAITHITUY BB FEY
FMUANITTNEN N1FIATIERININ FUANITBIN19REeS NM9AATIEY IRTIEne
AmuanIaBsd i NN iga Bl namATEnsigauuLnatad
Linear programming, sensitivity analysis and parametric programming, network analysis,
integer programming, nonlinear optimization, multi-stage optimization.
2.71).789 (219789) viadimRenassiuadinmanilszynd 3(3-0-6)
Selected Topics in Applied Mathematics
Soulafidiasiunian AINATHITUBLIBS N FBY
msussseluintialmifinaulabuowsineg  neadiamans  nazundmiansns
awzduguaziumioefn Femnsuidefiuansneii
Lecture series are offered on topics of current interest in any area of mathematics. This

course may be repeated for further credits on different topics.
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3. NAITRVINILINIG N1SAKATT 398 2DIB19158U5231

ATASI975E A5, FLIN auls

a a o
NRITHANHNN

1.

10.

11.

12.

13.

Suantai S., Maligranda Lech and Petrot N., On the James constant and B-convexity of Cesdaro

and Cesaro-Orlicz sequences spaces. J. Math. Anal. Appl. 326 (1), (2007), 312-331.

Suantai S., Malkowsky Eberhard and Mursaleen M., The dual spaces of sets of difference sequences
of order $m$ and matrix transformations. Acta Math. Sin. (Engl. Ser.) 23 (3), (2007), 521-532.
Suantai S. and Nammanee K., The modified Noor iterations with errors for non-Lipschitzian
mappings in Banach spaces. Appl. Math. Comput. 187 (2), (2007), 669-679.

Suantai S. and Thianwan S., Weak and strong convergence of an implicit iteration process for a
finite family of nonexpansive mappings. Sci. Math. Jpn. 66 (1), (2007), 73-81.

Suantai S., Youyen S. and Thianwan S., Some convexity properties of Orlicz-direct sums of

Banach spaces. J. Math. Anal. Approx. Theory 2 (1), (2007), 60-71.

. Suantai S. and Cholamjiak W., Approximating common fixed point of a finite family of generalized

asymptotically quasi-nonexpansive mappings. Thai J. Math. 6 (2), (2008), 315-322.

Suantai S. and Onjai-uea N., Common fixed point of modified Noor iterations with errors for non-
Lipschitzian mappings in Banach spaces. Thai J. Math. 6 (3), (2008), 115-132.

Suantai S. and Nammanee K., Convergence theorems for asymptotically nonexpansive

mappings in a Banach space. JP J. Fixed Point Theory Appl. 3 (3), (2008), 219-236.

Suantai S. and Petrot N., The criteria of strict monotonicity and rotundity points in generalized
Calderén-Lozanovskii spaces. Nonlinear Anal. 70 (6), (2009), 2206-2215.

Suantai S. and Imnang S., A new iterative method for common fixed points of a finite family of
nonexpansive mappings. Int. J. Math. Math. Sci. 2009, Art. ID 391839, 9 pp.

Suantai S. and Kangtunyakarn A., Hybrid iterative scheme for generalized equilibrium problems and
fixed point problems of finite family of nonexpansive mappings. Nonlinear Anal. Hybrid Syst. 3 (3),
(2009), 296-309.

Suantai S. and Kangtunyakarn A., A new mapping for finding common solutions of equilibrium
problems and fixed point problems of finite family of nonexpansive mappings. Nonlinear Anal. 71
(10), (2009), 4448-4460.

Suantai S. and Klin-eam C., Strong convergence of monotone hybrid method for maximal

monotone operators and hemirelatively nonexpansive mappings. Fixed Point Theory Appl. 2009, Art.

ID 261932, 14 pp.
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