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3.1.2.1 Plan A Type A 2

Degree Requirements Total

A. Coursework

1.

a minimum of

Graduate Courses

a minimum of

a minimum of

1.1 Field of concentration courses a minimum of

1.1.1 Required courses
206713
206720
206731
206791
206792

1.1.2 Elective courses

Topology

Algebra

Real Analysis 1

Seminar in Mathematics 1
Seminar in Mathematics 2

a minimum of

credits

credits
credits
credits
credits
credits
credits
credits
credits
credits

credits

Selects from graduate mathematics courses with an approval of the

advisors.

Group 1 Algebra

206721
206722
206723
206724
206725

Theory of Finite Groups
Field Theory

Ring and Module Theory 1
Algebraic Semigroup Theory

Universal Algebras

Group 2 Analysis

206730
206732
206733
206734
206771

206772
206773

Fixed Point Theory and Applications
Real Analysis 2

Complex Analysis

Functional Analysis

Theory of Probability 1

Theory of Probability 2

Stochastic Processes and Applications

Group 3 Discrete Mathematics

206729
206736
206738

Algebraic Graph Theory
Graph Theory and Applications
Combinatorics

Group 4 Topology

206714

Algebraic Topology

AN AN N AN A

N A A AN AA

N »n

credits
credits
credits
credits

credits

credits
credits
credits
credits
credits
credits

credits

credits

credits

credits

credits

13


http://www.sciencedirect.com/science/journal/0012365X
http://www.sciencedirect.com/science/journal/0012365X

Group 5 Other subjects

206735 Distribution Theory and Applications
206743 Theory of Differential Equations
206751 Advanced Numerical Analysis
206783 Operational Research Techniques 1
206789 Selected Topics in Mathematics
219731 Applied Analysis
219741 Partial Differential Equation
219753 Numerical Analysis
219761 Mathematical Modeling
219766 Mathematical Control Theory
219768 Mathematics in Fluid Dynamics
219781 Foundation of Optimization
219789 Selected Topic in Applied Mathematics
1.2 Other courses (if any) None
2. Advanced Undergraduate Courses None

B. Thesis
206799 M.S.Thesis

C. Non-credit Courses

1. Graduate School requirement :

2. Program requirement

a foreign language

A A A3 A3 33 A AAAANAANAANARN R X

12

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

credits

credits

With an approval of the Advisor, a student may select any courses in advanced

undergraduate mathematics courses.

D. Academic Activities

14

The whole or part of a thesis must be published/accepted for publication in journal or an

academic media which is acceptable by the program, or presented in conference with

proceedings which have an editorial board, at least one full paper. Moreover, at least one paper

must have student’s name as the first author.

Note : Course in the field of concentration are courses in graduate level in Mathematics (206...)
and Applied Mathematics (219...)
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3.1, 3N5TUINIAT
(1) ANIAIYIVIAL

206713

206720

206731

206791

206792

nanelad

(Topology)

Nmen

(Algebra)
NNIATIEAIBIGEY 1
(Real Analysis 1)
NNNUIATHAFNEARNS 1
(Seminar in Mathematics 1)
NNNUIATHAFNARST 2

(Seminar in Mathematics 2)

(2) RHIAIUNADN IHAVTIU AN

mju‘ﬁ 1NTARA

206721

206722

206723

206724

206725

N nUInA

(Theory of Finite Groups)
NOEHARA

(Field Theory)
NOETIUATHDAR 1

(Ring and Module Theory 1)
nuffingUidsiandio
(Algebraic Semigroup Theory)
NEANARING

(Universal Algebras)

1 A a (-4
ANV 2 N15IATIEN

206730

206732

206733

N B IARTIUATN1TUTTLNA

(Fixed Point Theory and Applications)
N19AATIZAIBIRY 2

(Real Analysis 2)
NI9AATILAITUIBIE DL

(Complex Analysis)

NUIAR
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)
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206734
206771

206772
206773

mjuﬁ 3 FgmAnin
206729

206736

206738

mju‘ﬁ 4 nanalad

206714

ﬂfojm‘/"l 53%EN
206735

206743
206751
206783
206789

219731

NNFIATNLABIN 9T IE 3(3-0-6)
(Functional Analysis)

nguinEaziiv 1 3(3-0-6)
(Theory of Probability 1)

naufauinaziii 2 3(3-0-6)
(Theory of Probability 2)

UIUNITIANGHLATNITUTTENA 3(3-0-6)
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ANNTURATBU

1.1 1.2 1.3 1.4 2.1 22 (23 |24 |31 3.2 |33 | 441 4.2 |43 |51 5.2 | 5.3

206713 Viana lad ° ° ° ° o
(Topology)
206714 veweladiBIRBARA o ° ° o o

(Algebraic Topology)

206720 Namin ° ° ° ° o
(Algebra)
206721 naundanin ° ° ° ° o

(Theory of Finite Groups)

206722 naudian ° ° ° ° o
(Field Theory)
206723 NOEHTUAZNDAA 1 ° ° ° ° o

(Ring and Module Theory 1)

206724 wqwﬁﬁmqﬂ@w’ﬁmﬁm o ° ° o o

(Algebraic Semigroup Theory)

206725 NYARANING ° ° ° ° o

(Universal Algebras)

206729 naunIBREAtia o ° ° o o

(Algebraic Graph Theory)
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1.1 1.2 1.3 1.4 2.1 22 (23 |24 |31 3.2 | 3.3 |41 42 |43 |51 5.2 | 5.3

206730 NEIARZILAzn1TlTTynd o ° ° o o

(Fixed Point Theory and Applications)

206731 N193A9NLAB9939 1 o ° ° o o

(Real Analysis 1)

206732 N7199LAIZATITI 2 o ° ° o o

(Real Analysis 2)

206733 N159LA1ZHAINTUIRTIE BN o ° ° o o

(Complex Analysis)

206734 N199LAS1ZABINIREH ° o | o ° ° ° °

(Functional Analysis)

206735 neujAaeaiaiuuaznisdarynd o ° ° o o

(Distribution Theory and Applications)

206736 vgunanuazn1Tlazynd ° ° o |o ° ° o

(Graph Theory and Applications)

206738 pandiunesnd o ° ° ° ° ° ° ° o o

(Combinatorics)

206743 NOEIINN1TTIBUAUT o ° ° ° o o

(Theory of Differential Equations)
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1.1 1.2 1.3 1.4 2.1 22 |23 |24 |31 32 |33 |41 42 | 4.3 5.1 52 | 5.3

206751 N9AAsERIBIRILRTG o ° ° ° o o
(Advanced Numerical Analysis)

206771 nuijavssiazii 1 ° o ° ° o
(Theory of Probability 1)

206772 vgufariasdu 2 o ° ° o o
(Theory of Probability 2)

206773 yuaun1aiuguuarn1TlaTend o . . o o
(Stochastic Processes and Applications)

206783 WARANTITITHNITANHINN 1 o ° ° o o
(Operational Research Techniques 1)

206789 vihdaldnnaasiuAdinFans o o ° o o
(Selected Topics in Mathematics)

206791 NHNWIATIAFNENST 1 ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
(Seminar in Mathematics 1)

206792 ANHWAIAFAINAT 2 ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
(Seminar in Mathematics 2)

206799 AngnfinusUsnyyin ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
(M.S.Thesis)
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1.1 1.2 1.3 1.4 21 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3
219731 nsAsnzyiUszend o ° ° ° o o
(Applied Analysis)
219741 aun1aB9eRRUGEDY o ° ° ° o o
(Partial Differential Equation)
219753 N19ALATITABNATLAY o ° ° ° o o
(Numerical Analysis)
219761 N199189LULBIATIAFNENS ° ° ° ° ° ° o
(Mathematical Modeling)
219766 NOEHAILANTIATIAFIERT o ° ° ° o o
(Mathematical Control Theory)
219768 AMAFARS WNAMARS109 (A ° ° ° ° ° o
(Mathematics in Fluid Dynamics)
219781 ‘sfmgmﬂmmimmmm:ﬁqﬂ o ° ° ° o o
(Foundation of Optimization)
219789 vadmiAenassiuadinmanivszand o ° ° ° o o
(Selected Topic in Applied Mathematics)
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D+ A0 (poor) 1.50
D ADUHNIN (very poor) 1.00
F AN (failed) 0.00

[ I
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o o/ o’

12 Snusansudui bisidnansuds Wimaasen
SnuTAALT ANTHWNY
S Lﬁuﬁ‘W@T@ (satisfactory)
U Triiduiinela (unsatisfactory)
Vv Winganfne  (visiting)
W DAUNTEUINUTYN (withdrawn)
13 snusanduinsebifinnsdssuiuna Wimuasei
SnvusaTUT ATHIANY
| NIIANRE ANy (incomplete)
P ﬂ’]‘iL%ﬂuﬂ’]‘iN@uﬁ/\‘lfziﬁyuQW (in progress)
T AyPNuS (thesis/independent

FoogiTuszndnannfinnng
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ATANNIN
1. AMBEUTY NN NTTUIWTUN
(1) ANIAIAILIAU
2.A04. 713 (206713) nawalad 3(3-0-6)
Topology
Saulafidiasrinunen : suanuiiuraueesao
Uspfidmeneladl veweladnagounnsiiden auidenlauazanaidonlowniad To
wnifidnanalad danadnisuen n1sgdin Aaunsydl
Topological spaces, cartesian product topology, connectedness and path-connectedness,
identification topology, separation axioms, convergence, compactness.
2.A04.720 (206720) NHAHA 3(3-0-6)
Algebra
Saulafigiosrinunien : auanmiireLanao
N9l EARNDITIN uazngUde UBTUNER NTUNANNT NAADATY LATHALINATY NTL
3 39 : Tafta nsusndUseneuliBeadun Sueewmunn Aad | nnsreneflad Aaduuuad
AnTSUarRadafin
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) N15IATIZAAIRZY 1 3(3-0-6)

Real Analysis 1

|
=

Reulafifiassunen | auauinsauneireu

o/ -3

msfnEntuuAnAgaiuindesine [Hun 8160 aynsnuaznsgiinainans ayins
a 3 a a o/
WRENEIADIUNT2BIBUTINTTY
Rigorous treatment of topics such as sequences, series and uniform convergence,
differentiation and lebesgue theory of integration.
2.A04.791 (206791) NNNHIARAAINAS 1 1(1-0-2)

Seminar in Mathematics 1

4 v de -
Faulafidasniunan : Wi

1
A

fuswlaeinfnunluwiadsfihaulansndiamans siaBmquiuazszand
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Seminars presented by students on interesting topics in theoretical and applied
mathematics.
9.A94.792 (206792) AHNWIAHNAAINAS 2 1(1-0-2)
Seminar in Mathematics 2
Renlfigosimren : Tf
dmnlnsrindnun lindefiinaulaniadiaemans fadmauiuazazgnd
Seminars presented by students on interesting topics in theoretical and applied
mathematics.
2.A9.799 (206799) Ansnfiwufusrymyiin 12 wiqgfin
M.S.Thesis
Soulaiidasimen : Fsuayiavadalasedoudn
AT Adinmansu3gns

Research on Pure Mathematics.

(2) nxdTNRBN
2.A94.714 (206714) vawalad\dsRyadin 3(3-0-6)
Algebraic Topology
Soulaidasinrian : 206713 vdasuaaiuraLnsians
BundBoanounand  Fundnd  wedlml  nisdeBandBes  gnlduazipdns
nyUgansladdining adiusieni-ineda nouisenslnll nisdssenslnd  nssmdnuas
neaa AN ngUnanya neUsenalnTausugs NgEunuIN-uANAY
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.
2.AD4.721 (206721) NgunTUIia 3(3-0-6)
Theory of Finite Groups
Soulaiidasrimden : 206720 vaapuAARvTELYDIEFDY
wiaRsfgafungl pesmanduazdungl nqUiaRaundn Funqudnuaiduuingd
Flad uaznquiassmaanty  nqlendideu fareidle uazANANANS nqUdaer Az

o ]

n7U\B9AB ANy

Y
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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.
9.AM.722 (206722) NUHNAA 3(3-0-6)

Field Theory
Soulafidassmniian : 206720 vidapuANARvTE LRI ADY
wAnAeAALad  Aedfiudieuun UsgRanieed uazwus nsBanengueg
Was uazn1suendatsenaueesnyuin Noudniadd  feddunanuuusinngueesilad ey
LATINTT UATARIEBINA niadazgndifendufiaddnin msdeens woulelaalndn nns
dpagneauduasnan noufuawmesiisu nasdlealiusyin uazasden uaznuINLLY
AN

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.A9.723 (206723) NHUHIIUATHDAR 1 3(3-0-6)

Ring and Module 1
Saulfiginsrinunion : suaufinsauensaeu

SauazlalonasBnndds wegauazdunega lolunaiids nsduenusauaiadu
TnesAdy dunagaiifuomoudsauazglongda NaADMTILATHALINATIIULBLTA
wazlaleumesiiv wegarRdnda loAa wazishida L’ﬁﬂﬂ’ﬂgﬂiﬁﬁ aynInADNInAT LAY
AN AEN 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.
2.AM.724 (206724) nquijfengUiBeRradn 3(3-0-6)

Algebraic Semigroup Theory
ReulafigasHirion : muﬂmmﬁummméﬂ@u
auiiAnug eyl Tafauazanudiiigaecniu fenqunniu fenqd 0-Badeaiaysal

=
LRSNTTRENYBN ﬂ\‘lﬂ‘g‘ﬂ
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Basic properties of semigroups, ideals and Green’s relations, inverse semigroups, completely 0-
simple semigroups and decompositions of semigroups.
9.AMH.725 (206725) AAAHRARINGN 3(3-0-6)
Universal Algebras
Soulafidasimrian : suamifiureuesiaou
Nratle ANradadoslarniITnanIidanredisAtintgas ATHANANUTANATAG
Fufuniatln uazniadonloenidnd noudunlelunasidn  uazlelonasRdn nagnins
uwazNagmAseins Alsi (awnfinl uasiradindass (mwesilowuds uazle@nan(sn
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) NfuEFNINTINTANIA 3(3-0-6)
Algebraic Graph Theory
Saulufiginsninunian - ATHANTNTALTIUYBINABY
A9METFN1UaznI R s uazmvEnd  nn9rfivn1syaninaasnan
upinaauarileieed naniagiag
Directed and undirected graphs, graphs and matrices, binary operations of graphs, categories
and functors, cayley graphs.
1.AD4.730 (206730) WHuijIAnIIuaznIslszand 3(3-0-6)
Fixed Point Theory and Applications
Soulofidasinian : suanuiiurourassau
nunaWUWIRnYesUEgRuTALA B RBaLLSA  qufjeanaaiuEnRieEn naufqnssit
BnRBauuin nqufiuneasseiuil3giuinme  uazn1sUssanmifneesgans
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.AM.732 (206732) N1SIASITIALTITII 2 3(3-0-6)

Real Analysis 2
P o 1 1 = 4 [
Laﬂufﬁwmmwﬁuﬂﬂu : 206731 ﬁ‘i’ﬂ@"mﬂ’l’mmu%’ﬂﬂ’ﬂﬂﬁﬁﬂ’ﬂu

weasiall s Uigfwed wesisdaileidu niamUdwusviall nnanidiiug

nauiunniagdiniall  wwesiedemuty  Moudunnisuenessiu oudunzeasaeui
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Tofind U3gRuesi weiuazmredniewen ; wizefislah  vgufunniazens Buinia
ABLUAN- SRR  WIEBINARN Naufunaey i
General measure : measure spaces, measurable functions, general integration, general
convergence theorem, signed measures, Hahn decomposition theorem, The Radon-Nikodym
theorem, Lp spaces, measure and outer measure ; outer measure, measurability, the extension
theorem, Lebsegue-Stieltjes integral, product measures and Fubini’s theorem.
7.AM.733 (206733) N15ILATIERITHIVTITDY 3(3-0-6)
Complex Analysis
Soulofidassimian : sumuiiurourasgsay
AosautiRidasdansisifiAnast nouiundiadaa noudunnsduundiel nns
Yene TR siwuLseiineiuly
Preliminary properties of analytic functions, the residue theorem, the Riemann Mapping
theorem, analytic continuation.
9.AM.734 (206734) NITIATIEATINIAAY 3(3-0-6)
Functional Analysis
Soulofidasinian : 206731 vEpauanafiureunsgaem

2 a <

U3nHuag

U

nuazUFgAune U3gRnagmunialy U3gRBauudn nisunmassilaiduia
UNUBQRRAULSR VquFunEiu-ua Nufunacaflsauasiniane nuiunniad
Fa ngudunnsmle ngu@eanasiessdasniuns@aduiulininedy
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.AD4.735 (206735) neudianzdituuasnislseynd 3(3-0-6)
Distribution Theory and Applications
ReulafigasHinon : mumwlﬁummméﬂﬂu
AnsuazAniaNTANUgI uAsARFYesAasaTai Aaratadurnsalalnam Aewangi
nsudasyBeseasdianidetu nisulasandatseeshianadodu
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.
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1.AD4.736 (206736) nguijnsNuaznIslszynd 3(3-0-6)
Graph Theory And Applications
Saulfiginsrinunion : suaufinsausnsaau
na Tasaiaena asndidesdiueasnsm vid nsnuULessiaesEeY  uATULIL
gfialilen wam3h uazaaadn nnssvunedeensl n1sdug n1sUsvgndasnsin nns
Uszgnduaslaammansam
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.
9.AH.738 (206738) AaNiiuna3Ind 3(3-0-6)
Combinatorics
Soulofidasmrian : suamifiureuasiaou
unsiiAgntuamdidecdiu  ABnnsiuialuansmaniteesnsdn wazniaiRenilii
WUMBETAY  ANFNEaIARSIEUE  vann1suesBuagiulasiendagiiy  vgun1siuees
WRAYT FIIULTHLLS
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.AD4.743 (206743) NUHINNITBIDYNUE 3(3-0-6)
Theory of Differential Equations
ReulafigasHinion : mmmmﬁummmému
sruuaNnTBaduRfiaNUszasAduraiuuuAny NNTHANNALIBITLTULANNNT

Y 4 o/

annsBeainsatylulamsndeden n1svenadaduinty  wiesnineesiiney  Mgul

WBImMBTIUEH  NOEHUWNNS-WHANTAN  nou]agsu-g3ad
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, sturm-liouville theorem.
7.A%.751 (206751) ﬂ’li%Lﬂi’]zﬁt%ﬁﬁ”JLﬂﬁ%‘ugﬁ 3(3-0-6)
Advanced Numerical Analysis

Roulafifiassmien : auauingeusesiaou
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NUNIUNITHIANFBUYBITNNITNBYAUTUUUFTITHAUALIIAYBITTULIBUAY  §HN"T
waseduiles  tgmdmeuian  nelessiiBainanresannisBieyiistenidengg 13
wisluan wazBelamesluan N19AAssiiafies uaTN1TUSEHIMATRANANA N19UTEHNAN
TugnsaasndaBednge nsdufinannaiense naUfiR@danedy auntsBuiinda (Al
N1 TRN)

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.AM.771 (206771) wqwg‘jmwﬂwmﬁu 1 3(3-0-6)

Theory of Probability 1
Saulafidiosrinuren : auamiiureuseiao

a A

wired USgRnmwesld nanding UigReaasieandu uasdoudsga werddunas
LANUAY LATNATUANEULIANE
Measures, measurable spaces, integration, probability spaces and random variables,
distribution functions and characteristic functions.
q.AM.772 (206772) wquﬁﬂmuﬂﬁfaztﬁu 2 3(3-0-6)
Theory of Probability 2
HeulafifasHiuion : 206771
nauanzessulswuugndasy  dayminisdngaaunans unAnAeaUAsiez v
wudaulusnfong noufwedindn Weidugusudiusas
Sums of independent random variables, central limit problems, concept of conditioning,
martingales, ergodic theorems, second order random functions.
2.AM.773 (206773) ﬂuquﬂﬁsl,i’«'lu'éjuLtazﬂﬁsﬂszqﬂﬁ 3(3-0-6)
Stochastic Processes and Applications
Heulafigasriurien : 206771
ﬂuqumﬂﬁu@juLﬁummmmz&imﬁm Tdusaen 2UINAIAAKAYNNGATY  FUINNT
uenEYT N1TUsTENd
Discrete and continuous stochastic processes, markov chains, birth and death processes,

branching processes, applications.
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7.AM.783 (206783) MARANISITENTTANHEUI 1 3(3-0-6)
Operational Research Techniques 1
Saulafidiasrinunen : aupmiiuraueeiao
ANFIIRBINVUNITATHANAUNNT A UANISIBNEN  n1TAssilag9dng  Avuanng
FMIAN N1TAATIZANTFARRS WU IABIRERAIARIBIRIALA LULSIADILAIADY
Operations research modeling, linear programming, network analysis, integer programming,
decision analysis, deterministic inventory models, queuing models.
1.A%.789 (206789) WadimiRanassluAmnAIEnS 3(3-0-6)
Selected Topics in Mathematics
Soulofidasimian : supmiiurouasgsay
Lﬁumﬁm‘sﬁﬂﬁsfuﬁ/ﬁﬂsfmi61"1\‘17 Fshalalnendinenans  nezuaATiEInn
snzdewiuasiumbefn Famsuiadefuansieiu
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.
219731 msaAszilszand 3(3-0-6)
Applied Analysis
Rowulafidiasiunan AINATTHITU BB FEY
Mgl o Rradadady Uigluesnduiu  UsgRRaldn
wAaRAA A RUWA
Proofs, elementary linear algebra review, normed linear spaces, Hilbert spaces, and
calculus in Banach spaces.
219741 AN BB RNUStias 3(3-0-6)
Partial Differential Equations
Joulafidiasiunian AINATHITIUY BB ND Y
aunEdveyiusassuA il aunnaBeyiiddosdudiuge annieaRUAn aun1ale
wasluanuazanniswsluan Ugiilgluan
First order partial differential equations, higher order partial differential equations, elliptic
equation, hyperbolic and parabolic equations, and Sobolev space.
219753 A5ILASIZRTIAIL A 3(3-0-6)

Numerical Analysis

P P 1 1 =4 [y
N’Buf"ll‘l’lﬁﬂ\‘lﬂ'luﬂ’ﬂu ATHAITNINAUTDUYBN Qﬂ@u
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A9ATHIMAREFLAY NTATHInUEYENT aunnTReAIn BN nngUsTanmileriEu

Computing with numbers, matrix computations, nonlinear algebraic equations, and
approximation of functions.
219761 AMFINDILUUIIIARAATNAS 3(3-0-6)

Mathematical Modeling
Rowulafidiasiunian ATNATHITUTBLVBS N FB Y
nurasannadnasiadaduias [ddadulszandduszuuiiants WUL9ADY

daiflos ABManaMzNaIRasERmNTN  nalazandansuudiansdeiiasiuszuniianls
ANINFAAAURLITULNITUNTINRA

The theory of linear and nonlinear difference equations applied 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.
219766 NUHAIANTIARAATNAS 3(3-0-6)

Mathematical Control Theory

1 [
=1

Neulzfidaswinunan ATHAIHITUTBUIBS N ADY

nausnang Anenne JUuuudgyaiRireseaiuau JULULNRIEaILAssUuLILLESHITeY
NALRRSLNYIINTUBITEULBILAY Nma@ﬂ"aﬂ\‘ﬁ:uuﬁfﬂﬁﬂw@mLL@z‘szuuﬁmuQN FEUVLINTLLS
AWLATIZULIARNASA SxUUAILANIBIE lafieanw inowrifsndiauazinosd udadaviansy
FLULTILA mqngff@gu@w m‘&muqmﬁmm:ﬁqm

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, and optimal control.
219768 ﬂfﬁﬁlﬁ’]ﬂﬁl%?%ﬂﬂﬂ’]ﬂﬂ%’ﬂﬁﬁfﬂﬂ 3(3-0-6)

Mathematics in Fluid Dynamics

Roulafidasiunian AINATHITIUY BB DY
NUNIUNNTIATININNDS FauFERTIasasMAAREWT ann1sannsaiiss aunns

4

nslnaresresivna anntsuusyad nslvalu 3 7R was Bvduaziuidn nslvalu 2 35 And

'
=

Badion NuHNnan NAU-aNTW NHUBIRUANAAITAS WAFARS2EIURE FNN19NTSLARDT
[2% Aﬂl zild A Aﬂl zil a -4 A
raeufie  uazAAWNITUNn  Naafidenaniln  annnsuesntseAnWTdi-aland  gin

WRANAASIAIUNINAN AHNITUDIUNNFIONS
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Review of vector analysis, kinematics of fluid in motion, the equation of continuity, equations
of motion of a fluid, Bernoulli's equation, some three-dimensional flows, sources, sinks and
doublets, some two-dimensional flow, complex potential, the Milne-Thomson circle theorem, laws
of themodynamics, gas dynamics, equations of motion of gas, shock waves, viscous flow, the
Navier-Stokes equations of motion, magnetothydro-dynamics, and Maxwell's equations.

219781 INFIRABINTIAIANANENYA 3(3-0-6)
Foundation of Optimization

P PR [ 1 =4 [

Raulafdaniunan ATHAITNARTDLADINFDY

FAMUANTITBNEU N1FATIEN N FuAnI9Beniafimes N153mseiilnsstng
o o o  d o . > . o ¥
NINUANITEITIUINLAN ﬂ"l‘i‘iﬂ’“lﬂ’]‘l’lLiﬂN’]:‘VlZﬁﬂfNL%\iLﬂu mfimmmmzwqmLLuuwm%u

Linear programming, sensitivity analysis and parametric programming, network analysis,
Integer programming, nonlinear optimization, and multi-stage optimization.
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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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Banach spaces, J. Nonlinear and Convex Analysis, 8 (1), (2007), 35-45.
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3. Panyanak B., Mann and Ishikawa iterative processes for multivalued mappings in Banach spaces,
Comput. Math. Appl., 54 (6), (2007), 872- 877.
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5. Panyanak B. and Kirk W. A., A concept of convergence in geodesic spaces, Nonlinear Anal., 68
(12) (2008), 3689-3696.

6. Panyanak B. and Dhompongsa S., On Delta-convergence theorems in CAT(0) spaces, Computers
and Mathematics with Applications, 56 (10) (2008), 2572-2579.

7. Panyanak B. and Laokul T., Approximating fixed points of nonexpansive mappings in CAT(O)
spaces, International Journal of Mathematical Analysis, 3 (27) (2009), 1305-1315.

8. Panyanak B. and Laowang W., Strong and Delta convergence theorems for multivalued mappings
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10. Panyanak B., Geometric Properties in Banach Spaces and Fixed Points for Multivalued

Nonexpansive Mappings, Burapha Science Journal, 14 (1) (2009), 123-131.

819158 a9.aggy Uun
Panma S., Knauer U. and Arworn S., On transitive Cayley graphs of strong semilattices of right (left)

groups. Discrete Math. 309 (17), (2009), 5393-5403.

. Panma S., Characterization of Cayley graphs of rectangular groups. Thai J. Math. 8 (2010), no.3,

535-543.

. Panma S., Promsakon C., Functorial properties of endo-Cayley constructions. Far East J. Math.
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1. Poochinapan K. and Moshkin N.P., Novel finite difference scheme for the numerical solution of two-
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