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3.1.2.1 Type 2 (Plan A Type A2)

Degree Requirements a minimum of 38 credits
A.  Coursework a minimum of 26 credits
1. Graduate Courses a minimum of 26 credits

1.1 Field of Specialization a minimum of 23 credits

1.1.1 Required courses 11 credits

206743 Theory of Differential Equations 3 credits

219731 Applied Analysis 3 credits

219753 Numerical Analysis 3 credits

219791 Seminar in Applied Mathematics 1 1 credit

219792 Seminar in Applied Mathematics 2 1 credit

1.1.2 Elective courses a minimum of 12 credits

Student may take any graduate level mathematics courses in the following 2
categories

Group 1 Applied Mathematics

219720 Matrix Analysis 3 credits
219741 Partial Differential Equations 3 credits
219751 Finite Element Method 1 3 credits
219752 Finite Element Method 2 3 credits
219761 Mathematical Modeling 3 credits
219765 Mathematics in Quantum Mechanics 3 credits
219766 Mathematical Control Theory 3 credits
219767 Mathematics in Electromanetic Theory 3 credits
219768 Mathematics in Fluid Dynamics 3 credits
219781 Foundation of Optimization 3 credits
219789 Selected Topics in Applied Mathematics 3 credits
Group 2 Mathematics

206713 Topology 3 credits
206714 Algebraic Topology 3 credits
206720 Algebra 3 credits
206721 Theory of Finite Groups 3 credits
206722 Field Theory 3 credits
206723 Ring and Module Theory 1 3 credits
206724 Algebraic Semigroup Theory 3 credits
206725 Universal Algebra 3 credits
206729 Algebraic Graph Theory 3 credits
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206730 Fixed Point Theory and Applications
206731 Real Analysis 1
206732 Real Analysis 2
206733 Complex Analysis
206734 Functional Analysis
206735 Distribution Theory and Applications
206736 Graph Theory and Applications
206738 Combinatorics
206751 Advanced Numerical Analysis
206771 Theory of Probability 1
206772 Theory of Probability 2
206773 Stochastic Processes and Applications
206783 Operational Research Techniques 1
206789 Selected Topics in Mathematics

1.2 Other courses (if any) a maximum of

1.2.1 Required courses none

1.2.2 Elective courses  (if any)  a maximum of

W W W W W W W W W W VW W VW ww

3

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

credits

Student may take any graduate level courses offered by Chiang Mai

University subject to approval of the Graduate Program Administrative

Committee and consent of advisor.

2. Advanced Undergraduate Courses None

B. Thesis

219799 Master’s Thesis

C. Non-credit Courses

1. Graduate School Requirement :  a foreign language

2. Program Requirement : None

D. Academic Activities
The whole or a part of the master’s thesis work must be published or at least accepted to
be published in a national journal listed in TCl Tier 1 database or appeared as a full paper in
international conference proceedings acceptable in the area or a national conference in
Mathematics organized by the Mathematical Association of Thailand under the Patronage of His

Majesty the King (Annual Meeting in Mathematics). The student must be the first author in at least

one of the published works written in English.

12

credits

Note : Course in the field of concentration are courses in graduate level in Mathematics
(206...) and Applied Mathematics (219...)
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219753

219791
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(Theory of Differential Equations)
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dunwirdiaamansussend 2
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aun1sdseyuSoY
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NIV ULTIAAAIERS
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ANAFNERS LUNAMENTAIUAL

(Mathematics in Quantum Mechanics)

VO ¥ AIUALTIRAIRANENT
(Mathematical Control Theory)
AdinAanslung i udwianluih

(Mathematics in Electromanetic Theory)

Aanmanslunamansvodlva
(Mathematics in Fluid Dynamics)
NFILVBIMIAUMNE AT
(Foundation of Optimization)
Wtaidenasstuadinenansussynd

(Selected Topics in Applied Mathematics)

PUIYNA
3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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206721
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206723
206724
206725
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206732
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206734
206735
206736
206738

206751

15

nanelad

(Topology)
nowslagigaivyAtin
(Algebraic Topology)
WyAdis

(Algebra)

nouNIUIINA

(Theory of Finite Groups)
nguflan

(Field Theory)

o 3aviena 1

(Ring and Module Theory 1)
nauifangULdefivndin
(Algebraic Semigroup Theory)
NYANALDNAN

(Universal Algebra)

e NI BIRYAN
(Algebraic Graph Theory)
Ve IANIUaENTUTELNA

(Fixed Point Theory and Applications)

NTIATIZITIR39 1
(Real Analysis 1)
NTAATIZITIRIS 2
(Real Analysis 2)

NN UATILAINUIULTITBY
(Complex Analysis)
NTIATIE TSN IATY
(Functional Analysis)

(3

el fansUatulazn1sussend

(Distribution Theory and Applications)

a (3
N NIMLaN1SUTEYNA

(Graph Theory and Applications)

AoUTLUNDING
(Combinatorics)
NFIATIMTITAUTUES

(Advanced Numerical Analysis)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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3(3-0-6)
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206771 nguianuaziiu 1 3(3-0-6)
(Theory of Probability 1)

206772 ngef Al 2 3(3-0-6)
(Theory of Probability 2)

206773 YU sluguuaznsUseend 3(3-0-6)

(Stochastic Processes and Applications)

206783 WATANITITENITANTUY 1 3(3-0-6)
(Operational Research Techniques 1)

206789 Wdeidenasslundinaans 3(3-0-6)
(Selected Topics in Mathematics)

(3) vwndvdenuanaIvIvIante (G1d)
nsrunAnseiutaudiafnwilaaeulunminerdodednl auanuiureuveInmensINNIg
USmsvangnsindindny avinadineansuszgnd ware1a1sdiiusnw Lidu 3 wihefn

(4) waaU3ayeyrinug
219799 e INusUS e In 12 BuwAn
(Master’s Thesis)

RUING  AUNUIYUDUAVTRANTZUILIN
sWansyuiv Admmuaduiaes 6 wan faoluil

1. 189 3 §auSn  WAREs ANELAYAAIYY/ENuivTinssudvdudde

2. @Undniey  LaAsdy nzunnmsEaulgiefne  seaulSgealn 77

3. @Uvanau uanshis vemyluanuiv
(0=General Mathematics, 1=Foundation of Mathematics, 2=Algebra,
3=Analysis, 4=Differential Equations, 5=Numerical Analysis,
6=Applied Mathematics, 7=Probabirity, 8=Combinatoric/stat,
9=Seminar/IS/Thesis)

4. @AY UAASN BUNTUVBIMIIAYLVRIN
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Case Western Reserve University, USA., 2004
M.S. (Management Science),

Case Western Reserve University, USA., 1998
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WU (AdnAans), Wnninendeidesln, 2542
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NA.AS.ANAN yade

U5.9. (AANFAERI), UnTINedeusing, 2548
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Ph.D. (Mathematics), University of Alabama,
USA., 2003
M.A. (Mathematics), University of Alabama,
USA,, 1998
MU, (ARAMERS), WInededealnd, 2537
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Us.a. (Adlarans), unine1duuiing, 2546
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2538
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NALAS.SULANA
PUINNBINA1

Ph.D. (Mathematics), University of Notre
Dame, USA, 2005

M.S. (Mathematics), University of Notre Dame,
USA, 2002

B.S. (Mathematics), Duquesne University, USA,
1999

15
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Ph.D. (Applied Mathematics), University of
Colorado Boulder, USA, 2007

M.S. (Mathematics), Oregon State University,
USA, 2001

M.S. (Applied Mathematics), University of
Colorado Boulder, USA, 2004

M.U. (AdaFERS), InTINeIdeuing, 2540
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se.as Voenad auning

Ph.D. (Mathematics), University of Illinois at
Urbana-Champaign, USA., 1998

M.Sc. (Mathematics), University of Illinois at
Urbana-Champaign, USA., 1995
M.ULABIRTEN SUAU 1 (AlREAS),
uIngduldedlu, 2534

7.5

72(27)
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Us.a. (Aflarans), urninedeuiing, 2552
M. (ARAAERS), WrInededediv, 2544
M. (AARAERS), WnTInededeele, 2541

15
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15

HAL.AT.LINA LNULASEY

Ph.D. (Mathematics & Computer Science),
Colorado School of Mines, USA, 2003

M.S (Applied Mathematics),

Colorado School of Mines, USA, 1997

M.U. (AdeEns), InTineaoidedll, 2538

15
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Us.a. (pdlarans), unine1duuiing, 2545
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15
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uinedudediv, 2548

8(3)

18

Dr.rer.nat (Algebra), The University of Potsdam,
Germany, 2002

WAL (Adadans), innineaeidedunl, 2532
MW.UNesAteN SUAU 2 (Adnrmans-Anwnaans),
uineduldadln, 2524

15

23(11)




20

AITUEDUY U
aAinIsAnE (@197), dantu ff ﬂm/ﬁﬂﬂ:ﬁ — Awm'mmq
i Fo-umana " Yddamsinm Toqly "“91””“?“ i
' AANGNT (wasuluy
73 U, a5 U, svey 51
a160)
19 | wepsandy Juun .9, (ARAAIERS), I Ivendeidedln, 2550 6 3 6 3 12(3)
M. (AdRMER3), nnaneaedeslng, 2547
fAiv.U. (ALnA1ER3), InTineaediduil, 2545
20 | Aesawn adule .0, (AdaMans), PnaensaiumIng1ds, 2536 . 9 . 10.5 142(59)
WAL (ANAFERNS), IUNAINTANMINIAY, 2528
MULNgsATeY duU 1 (AdnAERS), NMInedus
UASUNTISRL, 2526
21 NA.AT.AUR NLEUN Ph.D. (Mathematics), Cornell University, USA., il 3 a a5 9(8)
2011
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Ph.D. (Mathematics), Karlsruhe, Institute of
Technology, Germany, 2015

M.Sc. (Mathematics), Karlsruhe Institute of
Technology, Germany, 2010

AU, (ABNTINDS), PANIAUNVINGTY, 2546
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Ph.D. (Mathematics), University of Seville,
Spain, 2010
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15 6
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Ph.D (Applied Mathematics), IOWA State
University, USA., 2014

M.S. (Mathematics), Drexel University, USA.,
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B.A. (Mathematics and Linguistics), Swarthmore
College, USA., 2006
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1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 53
206743 Vg AUNITIBYTUS ° ° ° ° ° ° °
(Theory of Differential Equations)
219720 MTIATIERTILNING ° ° ° ° ° ° °
(Matrix Analysis)
219731 MYIATeEUszend ° ° ° ° ° © ©
(Applied Analysis)
219741 @unsidseuiustey ° ° ° ° . ° °
(Partial Differential Equation)
219751 FBaunTndna 1 ° ° ° ° ° ° °
(Finite Element Method 1)
219752 3Baunandifin 2 ° ° ° ° ° ° °
(Finite Element Method 2)
219753 MTIAATIZATIANAY ° ° ° ° ° ° ° °
(Numerical Analysis)
219761 MIINABIMVUITIARINAENT ° ° ° ° ° ° °
(Mathematical Modeling)
219765 adlaranslunafIansAIous ° ° ° ° ° ° °
(Mathematics in Quantum Mechanics)
219766 NuiAIUANTIANAAIANT ° ) ) ° ° © ©
(Mathematical Control Theory)
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219781 iﬂﬂgwuﬂuaqmimmmmzauﬁqm © ° ° o ° © ©
(Foundation of Optimization)
219789 taidenassluntinmaniussend ° ° ° ° ° ° ©
(Selected Topics in Applied Mathematics)
219791 dunwipdamaniussend 1 ° ° ° ° ° ° ° ° ° ° ° ° o o ° °
(Seminar in Applied Mathematics 1)
219792 funwpdlamaniuszend 2 ° ° ° ° ° ° ° ° o ° ° ° o o ° °
(Seminar in Applied Mathematics 2)
219799 AnendnusUTaygyin ° ° ° ° ° ° ° ° ° ° ° ° ° o o ° °
(Master’s Thesis)
206713 vowelad ° ° ° ° °
(Topology)
206714 veowoladidaivain ° ° ° ° °
(Algebraic Topology)
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(Algebra)
206721 ngunudnia ° ° ° ° ©
(Theory of Finite Groups)
206722 Nuiilan ° ° o . °
(Field Theory)
206723 npu3aaziena 1 ° ° ° ° ©
(Ring and Module Theory 1)
206724 vauinsnguidefivadin ° ° . ° °
(Algebraic Semigroup Theory)
206725 NuAmiaoNAN ° ° ° ° °
(Universal Algebra)
206729 nouns i FaRAn ° ° o ° °
(Algebraic Graph Theory)
206730 nguIneTuaznIsUTEeNs ° ° ° © °
(Fixed Point Theory and Applications)
206731 MTIATIEMTIST 1 ° ° ° ° °
(Real Analysis 1)
206732 ATIATIZATIDIT 2 ° ° ° ° °
(Real Analysis 2)
206733 NMTIATIERIIUIUT G ° ° ° ° °
(Complex Analysis)
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1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3
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(Functional Analysis)
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(Distribution Theory and Applications)
206736 wguinsmuasnisuseynd © ° o |o o © o ©
(Graph Theory and Applications)
206738 AOUTLUNEING ° ° ° ° ° ° ° ° ° °
(Combinatorics)
206751 mﬁmwﬁ@qﬁuaﬁuqq ° ° ° ° ° © ° °
(Advanced Numerical Analysis)
206771 nguijaruiazdu 1 ° ° ° ° ° ° ©
(Theory of Probability 1)
206772 ngufiaruinazdu 2 ° o | o ° . ° °
(Theory of Probability 2)
206773 wuaunsHludunaynsUseend ° ° ° ° ° ° ©
(Stochastic Processes and Applications)
206783 wAtAN1TIIBNITANLTILL 1 ° ° ° ° ° ° ° ° °
(Operational Research Techniques 1)
206789 lalaenassluntnrans ° ° ° ° °
(Selected Topics in Mathematics)
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ATANUIN
1. AN9SUNYANEAZATEUIUIYN

206743 VU ANNITAIDYNUS 3(3-0-6)
Theory of Differential Equations
Roulvfidasitunon  musuifiureureaniadn
nqufifiugiu masffwasiifomiafomomanas  sruvaunadseyiufidadu Jym
ANVDULERYTAIN
Fundamental theory, the existence and uniqueness of solutions, system of linear
differential equations, boundary value problems, stability
219731 nsAATIEUsEENA 3(3-0-6)
Applied Analysis
Roulvfidastuniou AUANUAUTBUVBINIAIY
U3giiuesu Usnligalin umandalulSgiuviua

Normed spaces, Hilbert spaces, and calculus in Banach spaces

219753 ASATIZALTIANAY 3(3-0-6)
Numerical Analysis
Foulviidoswudou ANUANULAUYBUVBINIAIV
NSATUIUAILFIUAY NISAIUIUUNENDG FUASHVARIRA LLTUE N1SUSTINTenTy
Computing with numbers, matrix computations, nonlinear algebraic equations,

approximation of functions

219791 dununatinAransUsznd 1 1(1-0-2)
Seminar in Applied Mathematics 1
Reulviiderunou 1aid]
dunudseiumgluidendinmansifmguiriondnmansidelszynd

Topics in theoretical and applied mathematics are to be discussed.

219792 dunuptinAansUszand 2 1(1-0-2)
Seminar in Applied Mathematics 2
Waulundasnunou aid]

dunudeeiumgluidendinmansifmguiriondinmansidelszynd

Topics in theoretical and applied mathematics are to be discussed.



a4

(2) nunIvuden
d113vAnAEASUSTYNA

219720 AN5AATIZTWUNING 3(3-0-6)
Matrix Analysis
wouluNdasrunay ANUAUMIUTDUVDINIAIYN

ATANBAZIANIZLINNBTANBALIANIE kaTN1IEAINY BTWYS N1IEARY wAENTaNYa JULUY
Ueyaid Leosiivuunsng sunlelazinesinesluturIAIdnBuULanIg IVSNGUINLULDULAZILY
Sndneunnuiuey wnduInuaznngliiau

Eigenvalues, eigenvectors and similarity, unitary, similarity and equivalence, canonical forms,
Hermitian matrices, locations and perturbation of eigenvalues, positive definite and positive

semidefinite matrices, positive and nonnegative matrices.

219741 Aun1sL 8oy 3(3-0-6)
Partial Differential Equations
Rouludidosriunou AUAULAUTOUTBINIAIY
unAnidesiu aumaidsouiusdessudunils msduunaunadeeyiusdessuiuans
{]zymmsuauuazﬂammﬁuéfu dunsnsludn aunnslawesludn aun1sdauan
Basic concepts, first order partial differential equations, classification of second order
equations, boundary and initial value problems, parabolic equations, hyperbolic equations,

elliptic equations.

219751 A5au1¥NINNA 1 3(3-0-6)
Finite Element Method 1
woulvndosnunau ATUALAUTDUTDINIATIYN

LWIARKAELATIATINUFINVENTAUNTNTTA N3GV UNVeNTANTNTNTALUUAILUY A1NNT
Wamnsluan IneesAunuuliisioiios
Practical aspects of the Finite Element Method (FEM), convergence of conforming

methods, parabolic problem, the discontinuous Galerkin method

219752 ASduBNINMA 2 3(3-0-6)
Finite Element Method 2
woulvNdesnunau 2.aU.751 (219751)

nouinnuiandurosvaintalewiu nouanuavgudadu Baundnddn dmsulym
ANNEAng 1aT9aT190en1TlUTkN ST BNTAR warn1svinliAnese suideuiamaduavdmu
Yaymldnoiiles
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Introduction to elasticity theory of solid, linear elasticity theory, finite element method
for elasticity, finite elements code structure and Implementation, numerical methods for
discretized problems

219761 N1531DDIUUULTIAUAAENS 3(3-0-6)
Mathematical Modeling
Roulefidewsiunen  muanudiureuresniaian
wnAndosiuAnfuuuuiaendsademans nisdasdaglddeya uwudassuuuign
WuUaauUsaries wuudiaswuvalaunaia
Basic concepts of mathematical modeling, modeling using data, discrete models,

continuous models, stochastic models

219765 AMAAERS TUNAANEASAIDUAN 3(3-0-6)
Mathematics in Quantum Mechanics
ReulvAidasrinuney  mumiute UYeIFoY
nouiidandamanivonajaau  aunsedunisedades  HeidudnuazanzuazAiamy
aun1sravlu 3 37 sufeuiinsussnadmsuanuzreuiun
The mathematical theory of wave packets, the Schrodinger wave equation,
eigenfunctions and eigenvalues, wave equation in 3-dimensions, and approximation methods

for bound states.

219766 NOUHAIUANTIANAAENT 3(3-0-6)
Mathematical Control Theory
Roulafidewiudon  sumnudtuyeuveanieiv
JEUUNAIR NITIATILVNGLRaT09T8ULTRdY anndnfslawazaninaunula nsvinli
iaflosnw anmiidanale waznaduguisianzng (szuuiimunuuazdanalé)
Dynamical systems, analysis of solution of linear systems, reachability and
controllability, stabilization, observability and realization (Controllable and observable

systems)

219767 AdinAanslungufuwsianinii 3(3-0-6)
Mathematics in Electromagnetic Theory

Reulviidasrinunoy  mueaiiureuvesaou
nsweinmeslussuuiinansinszuenwasiidansinay  Anuduauliin nguesa

aout ATITILULNANS Tl ngueand warauntsil 1 vesundliad wisnuuazdnd dni ad

wnnsn wazauglii aunsthdges wazaunisavana auuwdivanad nguestled-912156

LAYNNNATVIOLLUS  usaimdn Yaquimdnuazauimieniuaivin aunuuUsmunaiiay

aunshunduIagd



a6

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.
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.

219768 atlndAans lunamdansveaslva 3(3-0-6)
Mathematics in Fluid Dynamics
RFoulvfidosiiudon  sumuiureuvesniniv
JaumaniveInIsedsuiivesvadlua nNITEYSNYUATIAUNAMIARSYRINITIVG  AUNTT
wdes-aland nsluavewedlwanuul¥mnumiln nslwawuuiinumiiafdudu waznislnanuy
Juthu
Kinematics of fluid motion, the conservation laws and the kinetics of flow, the Navier-

Stokes equations, flow of inviscid fluids, laminar viscous flow, and turbulent flow

219781 smgm%amw%ﬁmm:auﬁqﬂ 3(3-0-6)
Foundation of Optimization
Reulviiderunou FANUANILYOUVRIHOU
AAUANISITAEU N1FAATIZREAIN AUUANITEINNTITWS NMTIATIEALATIVIEAAUANTT
BT uuay mimmﬁmmzﬁqﬂlm%uﬁu msmﬂ'wmmzﬁqmmwma%’ju
Linear programming, sensitivity analysis and parametric programming, network analysis,

Integer programming, nonlinear optimization, and multi-stage optimization.

219789 Wdaidenassluadinaansussand 3(3-0-6)
Selected Topics in Applied Mathematics
Roulvfidastunou ANUANILYO UV
nsussegluidelmisne fihadlamsadamansuszans nssundniamsoamadey
Fuaviunheinlddmiuriteiiuandieiy
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.

219799 gnlinusUseygyaln 12 vqein
Master’s Thesis
i ay ' ' Yo va o Y ' % 4 = 1% 9
waulundawiuney  lasueudfmdelasesnaway vieameleundouiunisiaue
VYBOYIAYITBLATIIY
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d1vnvAdinenans
2.A0. 713 (206713) newalad 3(3-0-6)
Topology
Reulviidasinunoy  mueaiiuseuvesiaou
Uigiidemenelad vowelaBuaguanifideu aundenloaaraundonloanuds lewnud
Wiadunenelad dnatnisuen st Anunsedu
Topological spaces, cartesian product topology, connectedness and path-

connectedness, identification topology, separation axioms, convergence, compactness

2.A0.714 (206714)  NOWalaBIINYANIN 3(3-0-6)
Algebraic Topology

Roulefidessinunon 206713 Mgammmwuﬁu%usuaﬂ@aau

FunAdeaneunand nqufdundifeasenslad rewmdndszuiianiy  gnlduasingdns
nyUgeueladduing dduiees-Inesa naugenolnl msdsgeuslnl  nsdamEnuaznITds
Lindn nyundnya njUgeNelnlduduas Nauiunwin-uasn

Simplicial complexs, Simplicial homology theory ; oriented complexes, 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

2.A0L.720 (206720)  WyAQln 3(3-0-6)
Algebra

Rouledidesiunou ANUANILYO UV

n3U @ eanfiadugu waeniUgay UBSUNER NTUNANNT KAAMATY ULasNauINAse NTUEs 39
lofta msusnmvsznevluzeadun Swwesmvu lad - msveneilad  Fladuuualdniisuasilan
119

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.A04.721 (206721)  MREfNIUIin 3(3-0-6)
Theory of Finite Groups
Roulefidessiunen 206720 M'%ammmmﬁu%awaﬂﬁaau
wnAnRnfungy Aewmanduazdungy nUedlustu dunsudumiBeuvingudlad was
nUMmawame  nlertideu mnedudn uwasanuduius nudase  waeniuidaisdamy
The group concept, complexes and subgroups. Groups of permutation; invariant
subgroups, Sylow groups and prime power groups. Abelian groups, genertors and relations.

Free groups and combinatorial groups
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2.A04.722 (206722)  Maufan 3(3-0-6)
Field Theory

Reulviidasrinunay 206720 MiemumuiureUTes ey

mnAneiviaariias faddudiowuy Yininnwed wagnum msdaversvesilad uas
NSRENAIUTENBUTBINMUIN OB MTd Tandunonluusunguuaian uasuLaslnsy Lazaana
BeUnd msdssgndifenduiladanin mstavens wuulalaalnin msdaversiudunay nwi
namesdiu msaulagldussin waziadew uasnyuukuuneiin

Concept of rings and fields, homomorphisms, vector spaces, and polynomials.
Extensions of fields and factorization of polynomials. Galois theory, automorphisms 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

1.AML.723 (206723)  MREiILasNaga 1 3(3-0-6)
Ring and Module Theory 1
Reulviidasrinuney  mumfiute UYeIFoY
Swuarlelunesifuvessy wegauazduuega leluuesidu msduenuyauariudulauesi
&3] 5U3J@@ﬁﬁLﬁHLE]?1L?JUL%EJﬂLLﬂ%ﬁLU@%WQéjﬁ HARAMATILATNAUINATUIUUBLIAY Uaglalauiuels
fis wogawdiduda lufa wazisida (oulvgnls eynsumeslnddunazamenIAeuInaTy
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.

2.A0L.724 (206724)  NqufnangUBsivAdn 3(3-0-6)
Algebraic Semigroup Theory
Roulefidesiunou mmmwmﬁu%amaﬂ@aau
autifiugiuesiangy lofiauazanuduiusvoaniu Aangunndu Amnsy o-Bafenuiysal
LLazﬂ’lﬁLLEmﬁuaﬂﬁﬂﬂqU
Basic properties of semigroups, ideals and Green’s relations, inverse semigroups,

completely 0-simple semigroups and decompositions of semigroups.

2.A0L.725 (206725)  NyAfiAL@NAN 3(3-0-6)
Universal Algebras
Reulviidasrinuney  mueaiiureuvesiaou
LLmﬁmﬁug’m NyAdauaziivAtinges  AnuduiuSauNIALasivAtiaNams aia

[

dugunaraudngIl HaRMNATILAHARMATIZRY ek lendnuallayanlsd

&3
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Basic concepts, algebras and subalgebras, congruence relations and quotient algebras,
homomorphisms and isomorphisms, direct products and subdirect products, terms, identities

and varieties.

2.A04.729 (206729)  MNOENIINTINYANNA 3(3-0-6)
Algebraic Graph Theory
Reulviidasiunoy  mueuiiureuvesaou
nsfifanwaznsliifene nrluazunsng  msaudunsnininvesnsuaines
wazilenwes nsvadiad
Directed and undirected graphs, graphs and matrices, binary operations of graphs,

categories and functors, Cayley graphs.

2.A04.730 (206730)  MOBIAATIUAZNITUTTENA 3(3-0-6)
Fixed Point Theory and Applications
Rouledidesiunou mmmwmﬁwawaﬂﬁﬁau
NMUNILLIANYRUIQIuIMAkAUS)ITauUSn  nouannSeluialiuetn noufiaansa
luusgiigauusn nouunaansslud3niiuiunm wagnsUTsuAIv0Inn3s
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.

2.A04.731 (206731)  NITIATIZALYID3 1 3(3-0-6)
Real Analysis 1
a a v 1 1 =4 [
wouluiidawitunon  muANULIUYRUYRIRADY
ns@nwluwndnifesiuidenie dud du eunsuuasnisguinadiate ayiusuas
VB aoLuanUeIdunn sty
Rigorous treatment of topics such as sequences, series and uniform convergence,

differentiation and lebesgue theory of integration.

2.AM.732 (206732)  NISAATITNYIRIS 2 3(3-0-6)
Real Analysis 2
Waulviidasrturow 206731 WiamuanuiuY YOI FRU
x> a a I ¢ a I a v & a v ¢ a

Lmjasmiﬂ;ﬂﬁgmumai wiesisilaandu MsmuSwusTll  nsmUSHUGS NYEHUN
Mgivaly  wesiATemINg  NauunnIsuenvesei nuunveasaeuilladud U3gd
Loall Luwesiazlyesaleuen ; wesslad  vquiunniavety Bufinsalaewudn- afadaa
aesHaga nguunvesil

Y U

General measure : measure spaces, measurable functions. General integration, general

convergence theorem, signed measures, Hahn decomposition theorem, The Radon-Nikodym
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theorem, Lp spaces, measure and outer measure ; outer measure, measurability, the

extension theorem, Lebsegue-Stieltjes integral, product measures and Fubini’s theorem.

2.ABL733 (206733)  NITIATITAIUIULTIGDU 3(3-0-6)
Complex Analysis
Reulviidasrinuney  mueafiureUYeaou
anuanRidasiuresiliifuingey nquiunansdin nquiunnsdauudiug msvens
fleftAmseiwuusadesiuly
Preliminary properties of analytic functions. The residue theorem. The Riemann

mapping theorem. Analytic continuation.

2.A00.734 (206734)  N15IATISLBINAGY 3(3-0-6)
Functional Analysis

Roulefidessinunon 206731 Mgammmw&ﬁu%usuaﬂ@aau

UIniluefuuazuigiiviuin Yigiinanmuniely Ysgiidauusn nisunuvesilsiduilauy
UgiiBauuin nauifunansiu-uiuia nquiunenuilveusainae  nauiunnisdade naud
unnTln ngulisalnasuvesiiiiiiunsdadululigiiuesy

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.

2.A0.735 (206735)  NQufiAan3Uatunaznisuszend 3(3-0-6)
Distribution Theory and Applications

Revlviidasrinuney  mumfiute UYDIFoY

fenunasanauTRnugL wAaRdaveRanIUIty  AansUituvesalalnsm mowlegtu N3
wlasliSesvesdanstndu nswdasauangvesiansdaty

Definitions and basic properties. The calculus of distributions. Distributions of slow
growth.  Convolution. The Fourier transform of distributions. The Laplace transform of
distributions.

1.A04.736 (206736)  NHunIMUazn1sUTZENA 3(3-0-6)
Graph Theory And Applications
Reulviidasrinuney  mumfiuteUYeFoy
sl Taisamans audidesiureansinl v3 nemluuusesaefifou  wavuuvsndialy
Heu waunsi waadadd n1sszuiedvensvl n1sdug nsussendvesns n1suszyndves
lowsamans
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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.A04.738 (206738)  AauTWNDINE 3(3-0-6)
Combinatorics

Reulviidasrinuney  mumafiuteUYeaou

Uwﬁ%ﬁ'mﬁ’ummﬁﬁmﬁu Bnnstiuiiluresdiuidteenisdn waznisideniladtuiay
WBLSAY  ARNANUSIIARTITUS dnn1svesdungtuLaziendagiu Nuin1sduvesneasn
IUIULTULE

Preliminaries. General counting methods for arrangements and selection. Genersting
functions. Recurrence relations. The principle of inclusion and exclusion. The polya theory

of counting. Ramsay number.

2.A84.751 (206751) mﬁmﬁzﬁ@aﬁua%%uqe 3(3-0-6)
Advanced Numerical Analysis
L‘i"aulwﬁﬁaavhuﬁau mmmwmﬁu%awaqmﬂ%m

V]UV]’JUﬂWﬁ%’]ﬁ’W]@U“U@Qﬂ&Jﬂ’ﬁL%ﬂ@ﬁéﬁﬁéLLUUﬁiﬁﬂJﬂ’]LL@SL%@T@Q?%UUL%QL%A AUNTIHAR
duiiles Ugmeweun  mMelengiidsiiarvesaunsdeeyiusenidass misluan was
Walawesluan MTIATITRENes wagn1sUsEuIuAmIRANaIn ﬂ’]iU‘i%iJ’me'ﬁ’ﬂusﬁl’Nﬁ@ﬂﬂ%jﬂl,?ﬁ\‘igf’lLaSU
nsBuiiinsavanenss nMsUfURBsMaUNY aunsauinga (inatlaniswusiu)

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.A0.771 (206771)  nguannuitandy 1 3(3-0-6)
Theory of Probability 1
Reulviidasrinuney  mumfiute UYeFoy
anes Usglivanwesld nsmusius Usgliannuandu wazdiudsdu fladduniswan
Wae wavilandudnuasiany
Measures, measurable spaces, integration, probability spaces and random variables,

distribution functions and characteristic functions.
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2.A0L772 (206772)  wgefjanainazdy 2 3(3-0-6)
Theory of Probability 2
Reulvidesinudou 206771
wauInvesfuUsLuUdudasy Jymnadigdiunats wuadnfsfuasninazduuuy
Foulvanfana naujeeslndn fleidugususuans
Sums of independent random variables. Central limit problems. Concept of

conditioning. Martingales, ergodic theorems, Second order random functions.

2.A0.773 (206773)  vuuMsuguuaznsUszend 3(3-0-6)
Stochastic Processes and Applications
Roulafidesituiou 206771
GumumSLﬂufjmﬁuWhaLLawiaLﬁaa lgnsae YVUIUASIAALAZNITANY  YUIUAITUENEIDT
nsUsEYNe
Discrete and continuous stochastic processes. Markov chains, birth and death

processes, branching processes. Applications.

2.A04.783 (206783)  wAlANTTIINTITANLTUY 1 3(3-0-6)
Operational Research Techniques 1
Roulvfidasnunou ANUANILYO UV
N331809UUUMTITEAUTUNT AUUANISITAEU NMTIATILAIATIVIY ATUANITIIWIULAL
N15IATILIN5ARAUL WUUTIAOINANAIATUTIAIMUA LUUTIABILAIADY
Operations research modeling, linear programming, network analysis, integer programmming,

decision analysis, deterministic models, queuing models.

2.A04.789 (206789)  WirtoLdandssluRInAIaNS 3(3-0-6)
Selected Topics in Mathematics
Roulvfidasinunou ANUANILYO UV
Funisusseslutdelnmisineg fivaulslunsedamans nszunduniamsaamadon
Fuaviunhednlddmiutderiunnsai
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. WAIUNIIVINISVBID12158

a a

SA.AT.98U AAE3

NATUANUN

1.) Duangdai E., Likasiri C., Rainfall model investigation and scenario analyses of the effect of
government reforestation policy on seasonal rainfalls: A case study from Northern Thailand,
Atmospheric Research, 185, 1-12, (2017-03-01). doi:10.1016/j.atmosres.2016.10.019 (cited 0 times)

2.) Saranwong S., Likasiri C., Bi-level programming model for solving distribution center problem: A
case study in Northern Thailand's sugarcane management, Computers and Industrial Engineering, 103,
26-39, (2017-01-01). doi:10.1016/j.cie.2016.10.031 (cited 0 times)

3.) Saranwong S., Likasiri C., Product distribution via a bi-level programming approach: Algorithms and
a case study in municipal waste system, Expert Systems with Applications, 44, 78-91, (2016-02-01).
doi:10.1016/j.eswa.2015.08.053 (cited 5 times)

4.) Duangdai E., Likasiri C., Mathematical model analyses on the effects of global temperature and
forest cover on seasonal rainfalls: A Northern Thailand case study, Journal of Hydrology, 524, 270-
278, (2015-05-01). doi:10.1016/j.jhydrol.2015.02.043 (cited 1 times)

5.) Dantrakul S., Likasiri C., Pongvuthithum R., Applied p-median and p-center algorithms for facility
location problems, Expert Systems with Applications, 41, 3596-3604, (2014-06-15).
doi:10.1016/j.eswa.2013.11.046 (cited 13 times)

6.) Likasiri C., Duangdai E., Pongvuthithum R., Mathematical model on the effects of global climate
change and decreasing forest cover on seasonal rainfall in Northern Thailand, Ecological Modelling,
272, 388-393, (2014-01-24). doi:10.1016/j.ecolmodel.2013.10.022 (cited 3 times)

7.) Kuptarat T., Likasiri C., Pongvuthithum R., Global stability by output feedback control for a class
of nondifferentiable uncertain nonlinear systems, Chiang Mai Journal of Science, 40, 471-484, (2013-
08-06). (cited 0 times)

8.) Panyoyai P., Likasiri C., Tinamas P., Rangsri W., Logistic models and algorithms for a biomass

transportation system, Chiang Mai Journal of Science, 40, 459-470, (2013-08-06). (cited 0 times)
HA.AT.AA fBUIWUS

NASIUANUN

1.) Yimnet S., Wongsaijai B., Rojsiraphisal T., Poochinapan K., Numerical implementation for solving

the symmetric regularized long wave equation, Applied Mathematics and Computation, 273, 809-

825, (2016-01-15). doi:10.1016/j.amc.2015.09.069 (cited 1 times)
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2.) Poochinapan K., Wongsaijai B., Disyadej T., Efficiency of high-order accurate difference schemes
for the korteweg-de vries equation, Mathematical Problems in Engineering, 2014, 862403, (2014-12-
08). doi:10.1155/2014/862403 (cited 0 times)

3.) Wongsaijai B., Poochinapan K., A three-level average implicit finite difference scheme to solve
equation obtained by coupling the Rosenau-KdV equation and the Rosenau-RLW equation, Applied
Mathematics and Computation, 245, 289-304, (2014-10-15). doi:10.1016/j.amc.2014.07.075 (cited 10

times)

4.) Wongsaijai B., Poochinapan K., Disyadej T., A compact finite difference method for solving the
general Rosenau-RLW equation, IAENG International Journal of Applied Mathematics, 44, 192-199,
(2014-01-01). (cited 5 times)

5.) Janwised J., Wongsaijai B., Mouktonglang T., Poochinapan K., A modified three-level average linear-
implicit finite difference method for the Rosenau-Burgers equation, Advances in Mathematical
Physics, 2014, 734067, (2014-01-01). doi:10.1155/2014/734067 (cited 1 times)

NA.AT.HUAN YAty
NASTURNUN
1.) Baisad K., Moonchai S., Analysis of stability and Hopf bifurcation in a fractional Gauss-type
predator-prey model with Allee effect and Holling type-lll functional response, Advances in
Difference Equations, 2018, 82, (2018-12-01). doi:10.1186/513662-018-1535-9, eid:2-s2.0-85042932995,
(cited 0 times)

2.) Supajaidee N., Moonchai S., Stability analysis of a fractional-order two-species facultative
mutualism model with harvesting, Advances in Difference Equations, 2017, 372, (2017-12-01).
doi:10.1186/513662-017-1430-9, eid:2-s2.0-85036553582, (cited 0 times)

3.) Moonchai S., Rakpuang W., A new approach to improve accuracy of grey model GMC (1,n) in time
series prediction, Modelling and Simulation in Engineering, 2015, 126738, (2015-01-01).
doi:10.1155/2015/126738 (cited 0 times)

4.) Moonchai S., Moonchai D., Modelling and optimization of rebound resilience and hardness of
defatted rice bran/calcium carbonate-filled NR vulcanisates, Polymer Testing, 32, 1472-1478, (2013-
10-29). doi:10.1016/j.polymertesting.2013.09.013 (cited 2 times)

5.) Moonchai S., Lenbury Y., Cellular automata simulation of interrupted plasma aphaeresis on AIDS
patients: Investigating effects of different clearance rate, International Journal of Mathematics and
Computers in Simulation, 7, 294-303, (2013-05-28). (cited 1 times)
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WA.AT.NOBEYY H9UUN
NAIURANUN
1.) Billhardt B., Chaiya Y., Laysirikul E., Sangkhanan K., Sanwong J., On left quasi-ample
semigroups with [NL1-embeddable band of idempotents, Communications in Algebra, None,
1-11, (2017-04-01). doi:10.1080/00927872.2017.1291811 (cited 0 times)

2.) Sommanee W., Sangkhanan K, The regular egular part of a semigroup of linear
transformations with restricted range, Journal of the Australian Mathematical Society, None, 1-
18, (2017-02-20). doi:10.1017/5144678871600080X (cited 0 times)

3.) Billhardt B., Laysirikul E., Sangkhanan K., Sanwong J., Sommanee W., On R-unipotent
semigroups with [ML1-embeddable band of idempotents, Semigroup Forum, 92, 228-241,
(2016-02-01). doi:10.1007/500233-015-9732-2 (cited 0 times)

4.) Sangkhanan K., Green's relations on semigroups of regressive transformations with restricted
range, International Journal of Pure and Applied Mathematics, 108, 467-476, (2016-01-01).
doi:10.12732/ijpam.v108i2.19 (cited 0 times)

5.) Sangkhanan K., Sanwong J., Green's relations and partial orders on semigroups of partial
linear transformations with restricted range, Thai Journal of Mathematics, 12, 81-93, (2014-01-
01). (cited 0 times)

6.) Billhardt B., Sangkhanan K., Sanwong J., Sommanee W., On subsemigroups of direct powers
of L1, Acta Mathematica Hungarica, 145, 26-45, (2014-01-01). doi:10.1007/s10474-014-0471-8
(cited 1 times)

NA.AS.EUYIY AU
NAITUANUN
1.) Sriyab S., A lattice boltzmann simulation for modeling the non-newtonian blood flow,
Global Journal of Pure and Applied Mathematics, 10, 697-706, (2014-01-01). (cited 0 times)

2.) Sriyab S., Mathematical analysis of non-Newtonian blood flow in stenosis narrow arteries,
Computational and Mathematical Methods in Medicine, 2014, 479152, (2014-01-01).
doi:10.1155/2014/479152 (cited 0 times)

3.) Sriyab S.,The Lattice Boltzmann method for non-Newtonian blood rheology, The Asian

Mathematics Conference, June 30 — July 4 2013, Busan, Korea.
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61, (2015-01-01). (cited 0 times)

2.) Thangthong C., Charoensawan P., Coupled coincidence point theorems for a (P-contractive
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Theory and Applications, 2014, 128, (2014-01-01). doi:10.1186/1687-1812-2014-128 (cited 0

times)
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2014, 150, (2014-01-01). doi:10.1186/1029-242X-2014-150 (cited 3 times)
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01). doi:10.1155/2016/6180140 (cited 0 times)
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01). doi:10.1155/2014/703139 (cited 0 times)
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