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Degree Requirements Total a minimum of

A. Coursework
1. Graduate Courses
1.1 Field of Specialization
1.1.1 Required course
206713
206720
206731
206791
206792

1.1.2 Elective courses

a minimum of
a minimum of
a minimum of

S

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
Group 2 Anal
206730
206732
206733
206734
206739
206771
206772
206773
206831
206832

Theory of Finite Groups
Field Theory

Ring and Module Theory 1
Algebraic Semigroup Theory
Universal Algebra

ysis

Fixed Point Theory and Applications
Real Analysis 2

Complex Analysis
Functional Analysis

Banach Space Theory
Theory of Probability 1
Theory of Probability 2

Stochastic Processes and Applications 3

Convex Analysis

Variational Analysis

Group 3 Discrete Mathematics

206729
206736
206738

Algebraic Graph Theory
Graph Theory and Applications

Combinatorics

Group 4 Other subjects

206714

Algebraic Topology

W W W W W

3
3
3
3
3
3
3

3
3

W

credits
credits
credits
credits

credits

credits
credits
credits
credits
credits
credits
credits
credits
credits

credits
credits
credits

credits

credits
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206735 Distribution Theory and Applications 3 credits
206743 Theory of Differential Equations 3 credits
206751 Advanced Numerical Analysis 3 credits
206783 Operational Research Techniques 1 3 credits
206789 Selected Topics in Mathematics 3 credits
219720 Matrix Analysis 3 credits
219731 Applied Analysis 3 credits
219741 Partial Differential Equations 3 credits
219753 Numerical Analysis 3 credits
219761 Mathematical Modeling 3 credits
219766 Mathematical Control Theory 3 credits
219768 Mathematics in Fluid Dynamics 3 credits
219781 Foundation of Optimization 3 credits
219789 Selected Topics in Applied Mathematics 3 credits

Or selects from grauate mathematics courses other than those listed

above with an approval of the Graduate Program Executive Committee of the

department
1.2 Other courses None
2. Advanced Undergraduate Courses None
B. Thesis
206799 Master’s Thesis 12 credits

C. Non-credit Courses

1. Graduate School requirement :  a foreign language
2. Program requirement
A student who does not have sufficient background, may select any

advanced course of undergraduate courses with an approval of the advisor.

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.

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

206713 nonslad 3(3-0-6)
(Topology)

206720 YA 3(3-0-6)
(Algebra)

206731 NTUATILILTIRTS 1 3(3-0-6)
(Real Analysis 1)

206791 dunundinAEns 1 1(1-0-2)
(Seminar in Mathematics 1)

206792 funuAUnAEns 2 1(1-0-2)

(Seminar in Mathematics 2)

(2) vuandvnaantuaIv1IvanIg
ngun 1 Wyain

206721 NouNTUIINA 3(3-0-6)
(Theory of Finite Groups)

206722 Neuan 3(3-0-6)
(Field Theory)

206723 N 3aviena 1 3(3-0-6)
(Ring and Module Theory 1)

206724 nguifangUdefivadin 3(3-0-6)

(Algebraic Semigroup Theory)
206725 NYALALDNAN 3(3-0-6)
(Universal Algebra)

Ngui 2 N13AATILH

206730 Ve IANIUaENTUTZLNA 3(3-0-6)
(Fixed Point Theory and Applications)

206732 AMTAATIEATITS 2 3(3-0-6)
(Real Analysis 2)

206733 NTIATIERINUTITOU 3(3-0-6)
(Complex Analysis)

206734 ANTIATIZTINIATU 3(3-0-6)
(Functional Analysis)

206739 nouUTHIuIUA 3(3-0-6)

(Banach Space Theory)
206771 nguianuaziiu 1 3(3-0-6)



206772
206773
206831

206832

nguil 3 Agandia
206729

206736
206738
nguil 4 F1duq
206714
206735
206743
206751
206783
206789
219720
219731

219741
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(Theory of Probability 1)
nguinuuzdu 2

(Theory of Probability 2)
yuumsluduiarnisuseynd
(Stochastic Processes and Applications)
NTILATIZARDULING

(Convex Analysis)

ASIATIZMTIUTHUY

(Variational Analysis)

N e NIBIRYAN

(Algebraic Graph Theory)
NI MaN1SUTEYNA
(Graph Theory and Applications)
AoudiuneInd

(Combinatorics)

nanoladiaivadin

(Algebraic Topology)

o Aan3Uatukasn1sUTEYNA
(Distribution Theory and Applications)
VoW aUNLTeURUS

(Theory of Differential Equations)
meleTeidaiaantugs

(Advanced Numerical Analysis)
WALNANITIFENITANLUIIUY 1
(Operational Research Techniques 1)
Wsldonassiuntineans

(Selected Topics in Mathematics)
NTIATIERTIUNTNG

(Matrix Analysis)

NTIATIEIUTEYNG

(Applied Analysis)
aunaLBseyiusoy

(Partial Differential Equations)

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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219753 NMTAATIEATIAUAY 3(3-0-6)
(Numerical Analysis)

219761 NN59180LUULTIANIAAERNS 3(3-0-6)
(Mathematical Modeling)

219766 N uAIUANTANNAENS 3(3-0-6)

(Mathematical Control Theory)

219768 Adnmanslunamansvadlia 3(3-0-6)
(Mathematics in Fluid Dynamics)

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

219789 Wtaidenasslundinenansuszend 3(3-0-6)
(Selected Topics in Applied Mathematics)

(3) VUINIVNADNUBNAIVIIV AN Slagl -

@) U3y Iinus
206799 netnusUsgyn 12 wihein
(Master’s Thesis)

VUGG ANNUNYVDILAYIRANTEUIUIU
sWanszuInldsimundusney 6 win Selud

1,189 3 fIUsn LEnsds AN uaznAIY/auivfinssuaietiudede

2. l|@INENToY  Lamedy nIzuIIvIsERuludin@nw “7” seaulsgiiv

3 @UdndU  wanade viaavyluanuiv
(0=General Mathematics, 1=Foundation of Mathematics, 2=Algebra,
3=Analysis, 4=Differential, 5=Numerical, 6=Applied Mathematics,
7=Probabirity, 8=Combinatoric/stat, 9=Seminar/IS/Thesis)

4. @UVANTIIY LAAIae BUNTUYDIVILIANYVDIY
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594 9 593 9
Un 2
MANTSANYIN 1 Mienn AMANTSANYIN 2 e
206791 | dunuindinAans 1 1 206792 | dununAmnFgns 2 1
NITUAATNADN 6 206799 | Inedinususaygln 6
206799 | Inginususgeln 6 AoUINYIINUG
S9Y 13 5N 7

sunieinnaaauangaslidesndt 38 wiaefin

3.1.5 A195UNEANBAIZATIUIUITY (N lneuaznnendengs)
seyliluniAnuan
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Ph.D. (System & Control Engineering),

Case Western Reserve University, USA., 2004
M.S. (Management Science)

Case Western Reserve University, USA. 1998
M. (AdinAEns),

UNTINERELTelng, 2535
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Ph.D. (Mathematics), University of Alabama,
USA., 2003
M.A. (Mathematics), University of Alabama,
USA,, 1998
MU, (ARAFERS), WnInedulealud, 2537
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NAL.AS.5ULANG
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Ph.D. (Mathematics), University of Notre Dame,
USA, 2005

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

USA, 2002

B.S. (Mathematics), Duguesne University, USA,

1999
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M.S. (Mathematics), Oregon State University,
USA, 2001
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Ph.D. (Mathematics), University of Illinois at
Urbana-Champaign, USA., 1998
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Ph.D. (Mathematics & Computer Science),
Colorado School of Mines, USA, 2003
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Colorado School of Mines, USA., 1997
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Us.a. (Aflarans), unninedouiing, 2548
MU, (ARAMERS), WnInedudealud, 2541

15
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FA.NIAIANA AINUNIA

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

WA, (ADAMERS), NNINeaeTeel, 2532
M.ULAYIRTEN SUAU 2 (Adinmans-Anwimans),
WMneaedesl, 2524

15

21(11)
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10.5
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NALAT.EAUR LA

Ph.D. (Mathematics), Cornell University, USA.,2011
M.S. (Mathematics), New Mexico State University,
USA., 2006

M. (AMRFER3), WInendeTesiv, 2546
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15 6

15

2(3)

25

nA.As.UTsau  lanes

Ph.D. (Mathematics), University of lllinois at
Urbana, USA., 2011

WA, (ANAAERS), Y Inenaede iy, 2545
fAw.U. (AEAA1ER3), NnTINedeidedln, 2543

15 3

3(3)
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M.A. (ANAAIEAS), WAINenaeleding, 2553
MU, Neshden duaU 1 (ANeA1ERS),
uInedudediva, 2548

15 6

6(2)
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NA.ASIRAUNa  yyun

WA, (AEA1ER3), NnTInedeidesl, 2551
WL (pdlaransUsyend), ininendeideug,
2548

WU, (AMAFMERS), NN FUAaIUATUNS,
2544

1.5

5(2)
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HALAT.ANANYDL QAR

WA, (ANAAENT), THIANTUUNINGTTY, 2548
WAL (AlAAENT), IAINTAIUNNINGTEY, 2543
WU (Adamans), ininendeideslug, 2540

15 6

1.5

4(2)
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MW.0.(ASREERS), NNINedededlnd, 2555
WA (AEamEns), WInededealnd, 2551
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1.5

3(1)

30
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U5.0. (AdAFENS), WrInendeuiing, 2552
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WU, (ARAMERS), WiInededealnd, 2536

1.5

2(1)
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HALAT.ETUY  UuuIA

Ph.D. (Mathematics), The University of
Alabama, USA., 2004

M.A. (Applied Mathematics), University of
Maryland, USA, 1999

W.ulfysAden dudu 2 (Adnaans),
NTIVeae Weslvd, 2537

15 6

15

2(1)

32

2.05.U7 oS

Ph.D. (Computing), University of Bath, UK,2001
M. (AdRFERS), unInedeseslng, 2538

15

2(2)

33

HAAT.NAQE WYsUSZAU

Ph.D. (Mathematics), University of Bath, UK.,
2011

M.Sc. (Mathematics), University of Cambridge,
UK., 2007

B.Sc. (Mathematics), University of Leeds, UK,
2006

15

1(1)

34

HA.AT.ANANA] 1S

Ph.D. (Mathematics), University of Seville,
Spain, 2010

WAL (AdadEns), Inminenaedesln, 2547
WLU. (AdlRFNERS), WInedulesing, 2543

1.5 6

15

4(2)

35

D.AT.0IFNA  NARYNTNAN

Ph.D (Applied Mathematics), IOWA State
University, USA., 2014

M.S. (Mathematics), Drexel University, USA.,
2008

B.A. (Mathematics and Linguistics),
Swarthmore College, USA., 2006

15

36

2.a5.40n%y NIt

Ph.D. (Mathematics), Karlsruhe, Institute of
Technology, Germany, 2015

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

AU, (ADNIIABS), PWIANTAUNNTINGRY, 2546

15

2(2)

37

HALAS SIS afAnainy

Ph.D. (Mathematics), University at Buffalo,
USA, 2558

MU, NesAteUdUsU 1 (AdnAEnS),
WMIVeNae Weslu, 2549

15

(1)

38
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2547
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uInendedediv, 2545

15

2(1)

39

a.nsdunds Tsauna

Ph.D. (Mathematics), Royal Holloway,
University of London, UK, 2013

.U NeRTEuguRy 1 1By ves (ANnAEnS),
U inendededin, 2551

1.5 7

15

2(1)
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3. UHUTILEAINITNTEIYANUTURAYIUNINTFIUNANTSITBUSENSZUUIYY (Curriculum mapping)

NIZUIUIN ARSI 3T A3 vinwenieleyeyr | inYeAudNNUS | inyen1sinsi
FEUINNUARALAY WINALAY N9
auSuiiaveu | Hosns waznmsld
walulag
dsauna
1.1 1.2 |13 |14 (21 |22 |23 |24 (31 |32 |33 |41 (42 (43 |51 |52 |53
206713 vowolad ° ° ° ° o
(Topology)
206714 venslagiganyadin o ° ° o o
(Algebraic Topology)
206720 NwALIH ° ° ° ° o
(Algebra)
206721 MgUYNTUINA ° ° ° ° o
(Theory of Finite Groups)
206722 Mguiian ° ° ° ° o
(Field Theory)
206723 Mgu3auazaena 1 ° ° ° ° o
(Ring and Module Theory 1)
206724 vuifensuideivadio o ° ° o o
(Algebraic Semigroup Theory)
206725 NyAHALONAN ° ° ° ° o
(Universal Algebra)
206729 MU NI MBIRVANN o ° ° o o
(Algebraic Graph Theory)
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1.1 |12 |13 (14 |21 |22 |23 |24 |31 |32 |33 |41 |42 |43 |51 (52 |53
206730 MguiAnsazNTUsTENs o ° ° o o

(Fixed Point Theory and Applications)

206731 NITIATIZIATINTY 1 o ° ° o o
(Real Analysis 1)

206732 NITIATIZALTIATY 2 o ° ° o o
(Real Analysis 2)

206733 NFIATIZNIIUIUI YO o ° ° o o
(Complex Analysis)

206734 ANFIATILITIHINTU ° o |o ° ° ° °

(Functional Analysis)

206735 ngufAansiitulaynsusvend o ° ° o o
(Distribution Theory and Applications)

206736 MunNIMwazn1sUTEENd ° o | o |0 ° ° o
(Graph Theory and Applications)

206738 ApuTiwunesnd ) ° ° ° ° ° ° ° o o

(Combinatorics)

206739 vgufUIgiuviua o | o °
(Banach Space Theory)

206743 nguaun1seeyius o o | o ° o o

(Theory of Differential Equations)
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1.1 (12 |13 (14 |21 |22 |23 |24 |31 |32 |33 (41 |42 |43 |51 |52 |53
206751 mﬁm'ﬁwﬁl,%aéf’gl,am%”’uqq o o | o ° o o
(Advanced Numerical Analysis)
206771 nguinnnutazdu 1 o o o o o
(Theory of Probability 1)
206772 nguinuazdu 2 o o o o o
(Theory of Probability 2)
206773 wuauMsLiuguuaznIsusEyndg o ° ° o o
(Stochastic Processes and Applications)
206783 wAlANITITENITALLILU 1 o ° ° ) o
(Operational Research Techniques 1)
206789 nvsidenassliuniinAans o ° ° o o
(Selected Topics in Mathematics)
206791 FuLUIANAAENT 1 ° ° ° ° ° ° ° ° ° ° ) ) ) ° ° ° °
(Seminar in Mathematics 1)
206792 duuunAtiaf1ans 2 ° ° ° ° ° ° ° ° ° o () () () [ ] [ ] [ ] [
(Seminar in Mathematics 2)
206799 AngdnusuTeygln ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
(Master’s Thesis)
206831 NMTIATIZRADULING ° o | o | o | o | 0o | o | 0| o ° °
(Convex Analysis)
206832 NFIATIZALTILU AU ° ° ° ° ° ° ° ° ° ° °
(Variational Analysis)
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sTUdUARaLAE | LeAEaY NS
anuiuRinvey | Hosns uaznsld
walulag
dsauna
11 | 1.2 | 13 | 14 | 21 | 22 | 23 | 24 | 31 | 32 | 33 | 41 | 42 | 43 | 51 | 52 | 53
219720 MFIATISATANNING o o | o ° e | o o
(Matrix Analysis)
219731 MThATIEUTEENd o o | o ° e | o o
(Applied Analysis)
219741 auMaBeYRustoy o o | o ° e | o o
(Partial Differential Equation)
219753 MTIATIZATIGLAY o o | o ° e | o e | o
(Numerical Analysis)
219761 NFIIABILUULTIALIAFAIENS ) ° ° ° ° ) )
(Mathematical Modeling)
219766 NOWHAIUANLTIANAAARNS o o | o ° e | o o
(Mathematical Control Theory)
219768 adaranslunaranivodlua o o | o ° o | o o
(Mathematics in Fluid Dynamics)
219781 9INFILVBINMTINAILINE TN o o | o ° o o
(Foundation of Optimization)
219789 hfeidenasslundinaansuszend o o | o ° o o
(Selected Topics in Applied Mathematics)
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WA

e iiszuunaznalnnisiiarsaneydivateIneninug

e in1sfmuneiarsdyasuluidaznszuiuiv lngalafeniiuauaiunsalazaiy
Fermglunssuainiilaou wagiinisiidu Aamu uazasiaaeunsdnviununsdous
LaENISIANSISEUNITARU (UAD.3 WAy UAB.4)
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® JiszuULaznNalnNIsLAIRIeI1158NUS NN dnus Wetiewmas fiu Annulunisyin

AINYIRNUS HALNTARUNNAINY

~ a va o w v a a Aaa A A
® Nﬂ'ﬁﬂi%lﬂu%lﬁﬁu ﬂ']ﬂ‘UI‘VTllﬂ'ﬁ'UﬁgL@Jum']llﬁﬂ']Wﬂiﬂ LazdIgnN1sUsEiUNMaINviane

(UAD.5 1UAD.6 WAL UABD.7)

6. Seaduayunisizeu;

e {iszuun1sniiuNuYeINIAIYY/ANY/ANTINeNdy Iaen1siaIus Y001 URATOU
wangns Tunisdawsondaivayunisiseuinindudenisidounisaou amesunienIn
gunsal walulad wazdsduigauazaINTensNeINTNBedoN1sISeus aguie e

! ) = = ! vy a = Yy 1 o a a
LAZLRUTEUNDNITINNITLIYUNITEDU %QQ%EQN@IWE\JLiEJua’]ll'ﬁﬂLiﬁlugl@aﬁnﬂllﬂigﬁvmma

o Inmsdrsamuilanelauazaiudeinisvesonsdyaeulavinfnwisedsaiuayunis

Sgu3 wavihnan1sd s Uiuyse

7. f2U9UNaNT3ANLEUNTU (Key Performance Indicators)

dufivednamanifiuau i1 | Y2 | W3

1. fnsUszyumdngasiitenauns Aasy wasnumumsaiunuvangnsoeng
foslnsfnwazansads lneforsdfuliavoundngrsdnsudssyuagiaion X X X
$ovay 80 wardinstiufinnisUszaamnads
2. figaziBonveamdngns LU uAe.2 idenndesiunsousnsgIunand
WA YIS0 UINTFIUAMIAIAIVY/ENUTIY * § §
3. 1519a2188nT0eNsTUNIN Uargasidunvasseaunisalninawiu (§nd)
AINLUU 1AB.3 Uay 1Re.4 agnteeneunsilaaeuluidaznianisnuliasy X X X
NNNSEUIUIN
4. INTPNUNANIATUNTVDINTTUINIY UagTI8NURANITANTUNNTVBN
UszaunsalnnauL suLUL 4R.5 was 1ae.6 TrasunnnszunAviiideaey | X X
lundngns anelu 30 Tu vdsiulaniansfin
5. INTBNUNANIATUNTVOMANGAT MUKUU 1AB.7 a1elu 60 Tu vids
Auandnsfing * § §
6. fimsmuaeunadugrsvestinAnwinunasgiunanisiFeud ffmueluuae 3
uazume.4 (f1dl) etnafosdoray 25 vesnszuILAnfilnaeuluusazdnsdnw * § §
7. dmsiau/Jiunsiansiseunsaeu nagnsnisaeu vsen Uiy Ha
nsFeus MnnanmsUsziiumsiiiueiinenuly wee.7 Tiud § §
8. 919138¢ S URRTaUVANgRITlATUNITustassly Tdsufuusthfunsuims

X X X

IAMTANGAS




40

dudivsdnantaduiuay Y1 | Y2 | W3
9. 919138ETURATEUNANGATYNAULATUNTHAIMSININTG Lag/M30TuTn
othatfoeliasnilins * § §
10. IwruyAaInsatuayuNsSeunsaeu (i) lasumsiauniving way/
wioInTn litdesnitfevas 50 sel ) _ _
11. srdunrmianelavesindnunigavine/Sadinlvsfiilienunwmdngns e
Litfesndn 3.51 91nAzLULAY 5.0 § §
12. sgduanufianelavesglivndinifsovadislmi waelidesndt 3.51 91
AZLULAL 5.0 "
st (fe) Tuusiasd 8 10 11
fsitiadu (dei) 1-5 | 1-5 | 1-5
dhusiFowiuT (o) 7 8 9
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1. msUszliuyszandnavasnisaeu
1.1 nguruMsUsslivuazuSuuauRunagnsnsaou

M fnsuszifiunanisaeuseseransdlaetindng uazihmanisussifiuuinggi
iievnynseunazgauddumsasuveseraseiaey ileuiunagnsnisaeulss
Wi zaUlagaM Az iny

M finsdszdiunanisiSeuivesindnwlaenisaoy

M finsdsvifiunanisiSouivesindnulaenisufoRnungy

M Answsiitevnansounazgauddunisifeudvesindnu iieusunagménisaey
TmnzaufuiFaudasdud Tnseransdusasying

1.2 nszurunsUszliuineevatanansdlunisldununagnsnisaau
M Wihdnulsussifiunanisaeuveseranssluyneu sludusinus nagns
nsaeu wavnslddetunnsein

2. nmsuszdiumdangasluninsiu
M JsuiulagiinAnundgaving
M ussiiulnedadiniidnsanisdne
M yseinilaeldtndin/gfidmlsdudsdug

3. MIUTEUNANMIANTUUAINTIEAZIBEANANEAS

nsUssidiugunmmsAinuusysnd mudsiisdiantsdiiunuiissylumned 7 4o 7 Tog
AuznsTINUsEiiuegsien 3 au Usznoudhegmsanandluauiivietnatos 1 au fildsunis
uARIRINLMTINende

4. AISNUNWKANTUTIEULAEIUHUUTUUS

WinT3uM53¥INI5UTETNA1V1IY/A1A T FIUTINTLAINNTUTHIUNITITUNTADUVRY
919138 UnAnw Yaudie uazglddaudin uazdoyadnn uaa.s, 6, 7 Lﬁ'amwﬂmmmaqmw%ms
ndngnanslunnsuuasluuiassein uazilugmasidumsuulganssunidvuasvdngns
sold dmiunisuiuusmdngasiuaznsesiinn q 5 U edidielindngnaiinnuiualiowns
donAaIiuANABIN TR LY dn
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AMANUIN

ANBSUNANBAILNTZUIUIY
(1) vundyUeAy
206713 awalad 3(3-0-6)
Topology

Reulviidesrunoy  suAnuTuveUveIFeY

Uinfidamenelad noneladnaguaiimdeu anudenleuazanudenlosmnuitlowmui
Tiadunenelad dnatnisuen Mgt Anunsedu

Topological spaces, cartesian product topology, connectedness and path-

connectedness, identification topology, separation axioms, convergence, compactness.

206720 NYANn 3(3-0-6)
Algebra

Roulviifestuniou ANUANILYO UV DY

N3l ¢ aviadugu wasniUdoy UBSUNAR NTUNAYNT HARMATY WATNAUINATY NFULES
39 : lofta mausnsusznevlufeaduil Swemmuy Wad : msvenedlad  Faduuuaudafiay
Wananm

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.

206731 N15ILATIZALTID39 1 3(3-0-6)
Real Analysis 1
P oy 1 1 4 ¥
Wouleidawitunon  MuALIUYEUTRILADY
ns@nwluwndnifesiuiidenie laud du eunsukaznisguinadiate suiusuas
Vg B aoLuanUaIBuTn sty
Rigorous treatment of topics such as sequences, series and uniform convergence,

differentiation and lebesgue theory of integration.

206791 funurnminAEans 1 1(1-0-2)
Seminar in Mathematics 1
Roulvdidessitunoy 1l
gnnnlaetnAnwludefiunaulamandemans fadmguiuasdszend
Seminars presented by students on interesting topics in theoretical and applied

mathematics.
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206792 fununadinAtEns 2 1(1-0-2)
Seminar in Mathematics 2
Roulefidessinunen  dndnwisedududindnw
sumulneindnuluhdefiuaulansadnmans fadmguiuasUszgnd
Seminars presented by students on interesting topics in theoretical and applied

mathematics.

206799 NYITNUSUI Yy In 12 wuaehn
Master’s Thesis

Revlviidasiunou  Iiuewifvhielassiud vioamelounioutunmsaue
YeaulAMUalATII 9

(2) wuIAIV AN
206714 NawslagianvALn 3(3-0-6)
Algebraic Topology

Reulviidasitutiou 206713 Miemumafiuteuvesiaey

Fundideanaumand nouiduniduagenelad Aeumandsyuiianie gnleuazinging n3y
gouslad gousladduiing a1duess-Inesa ngufsenelnl nsdsgenslny n1sdamantaznis
delivan nyundnya nUseuslnTduduas NouiunLIu-LALLIY

Simplicial complexes. Simplicial homology theory; oriented complexes, chains and
cycles, homology groups, relative homology, the Mayer-Vietoris sequence. Homotopy
theory ; homotopy mappings, essential and inessential mappings, fundamental groups, the

higher homotopy group, the Van-Kampen theorem.

206721 ngufnIuINn 3(3-0-6)
Theory of Finite Groups

= gy 1 1 =] < v
Woulundasinunau 206720 NIDAIUANULNUYDUYDIFDUY

waAanefungy Aeswanduazdunsy nidwelwedu dunjuduwiseuingudlad
wagngUmadwwante  njUenlideu fneduin wazAnuduius njUdase wanJUNas
0y

Y

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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206722 noufHan 3(3-0-6)
Field Theory

Reulviidesruniou 206720 WiemuANNiuTOUYBEoY

unAnfefuiuagilas fladdudouwuy Uiginnees wagnvuna nstnveneuesilas
wagMsienmIUsEnouresg nqundid  dlanduneanuuiiunguvesiian  uesulasngy
azaaadesund  msUszgndifenduiladinin nsdavens wuulelealnin nsBaversaudu
Wnan Ngunawesidiu Mmyaselagldussin wagiadey wasnyunkuuneniin

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.

206723 NQuf3uauena 1 3(3-0-6)
Ring and Module Theory 1

Reulviidesriunoy  mumuiureUvesFaey

Sauazlolowesiduvedsse vogauazdunega leluwesiidy msuienueauasiauduls
1O ST ﬁuma@aﬁLﬁcjul,aﬁL"ZiuLstEJaLLaSGQLUEJ%WQéJﬁ HAR UATIHATNAUINATAIULUBLTAY Uazla
Wuelsie uegaeidula Tnida wazisida Weulugnls eynsumsulnddunazausAoy
Tnadu

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.

206724 nguffngulsiuann 3(3-0-6)
Algebraic Semigroup Theory
Raulvidasriunaw  suAuWiuteUveIddoy
wa & = a v o & = = ) = a o
auUAiiugiuvesiengl  lefauasanuduiusuoiniy  Amngunndy Angyd  0-3aded
USYIOl LagMskenvesnangy
Basic properties of semigroups, ideals and Green’s relations, inverse semigroups,

completely 0-simple semigroups and decompositions of semigroups.

206725 NYAMALDNAN 3(3-0-6)
Universal Algebra
Reulviidesrunou  sumnuiuveUves@ey
wnAeiugy fivedauasfivadindes  muduitusauneuasivadionams anfia

[

dugunazandngu NaRMATLATHARMATIERY ek lendnuailayanlf

<9
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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.

206729 ngufnsllsnvaiin 3(3-0-6)
Algebraic Graph Theory
Reulviidesrunou  sumnuiuveUvesdey
nudvemsaznsliifane asmiazunsng  n1saliunminiaresnsv
uanneIuazismes ATvlAdEaE
Directed and undirected graphs, graphs and matrices, binary operations of graphs,
categories and functors, Cayley graphs.

206730 ngufIAnsILaznIsUIzENd 3(3-0-6)
Fixed Point Theory and Applications
Roulviifessunou mummlﬁwamméﬁau
NUNILLIAATEIUSYIUIWIAKAzUTYRBauUSe  nuannsadudsaliunin Mgulen
psalul3iifauusn nquungeesdudigiivine uasnsusERINAIY0IRRnT
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.

206732 N15ATIEHLTIRIS 2 3(3-0-6)
Real Analysis 2

Roulviidasiunaw 206731 wiomuANUWiLTOUTe oY
XY aQ a s I3 a & Y a v € =
weimily ; Yiadiuwes wiwesisilafleddu memusiusmild msmusius  ngu)
UnMSginaly  WiwesiATenang  Mauiunnisuenveseniy nquunveusnoulladug
Usg
Y

FQlueall WiyesuazLYesN1eUeN ; Wwesslad  vquiunniaveiy Bufindaiaoludn-
al 3
afan

afllaE  LYBsHaAN Mgufunvaeyil
Y Y
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.

206733 N15AATITHITUIULTITOU 3(3-0-6)
Complex Analysis
Roulvidasriunow  suAuWiuteUTeIdoy
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AavanURUoeuvaeilanduingen Naufunansdal nquunnsdasuuidul nns
YN TUALATIRLUUADL T Ul
Preliminary properties of analytic functions. The residue theorem. The Riemann

mapping theorem. Analytic continuation.

206734 NI ATIZITIN AT 3(3-0-6)
Functional Analysis

Reulviidasruniou 206731 Wiemuanuiiurouvesaou

U3pliuesunazusgiiviuna Usginagauniglu Usgiidauusn nisunuvesileidudauu
Uigfidauusn nquiuneiu-uiuna nawiunanuilveviwnainane ngufunnisdade
neiunnTnta nufideanasuvesiindunsdaduluuiglivesy

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.

206735 ngufAansiitunaznsuszand 3(3-0-6)
Distribution Theory and Applications
Reulviidesriunoy  sumuiuveUvesFeY
domuazanauiifiugu unandavesdianitity Aanddiduesalalnim Aoulogiu
nsudaslitesvesdanitndu msuUasaUangvesianstitu
Definitions and basic properties, the calculus of distributions. Distributions of slow
growth. Convolution. The Fourier transform of distributions. The Laplace transform of

distributions.

206736 ngufnIviuaznisussend 3(3-0-6)
Graph Theory and Applications
Reulviidesriunoy  sumnuiuveUvesFey
nsmuazns ey nsduld nsessaesisuulaznT e dialnitou AsvwaIus n1g
PEATRIE! nsduaLazNshenfmIUsENaY Tansm
Graphs and subgraphs, trees, Eulerian and Hamiltonian graphs, plannar graphs,
coloring, matchings and factorization, digraphs.

206738 maudiunasngd 3(3-0-6)
Combinatorics
Roulviidasrrunow  sumuiuseuveddou



ar

uminAeafuarudidoy Fnstuiluvessunituesnisdn wasnsidenitsiduay
WoLsAY ANFNRUSTIARsIIUE wdnn1Tesdungtunasiondagdu Nqunsliuremeayn
TIUIULTULTE

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.

206739 ngufUiniivuia 3(3-0-6)
Banach Space Theory
Reulviidesriunoy  mumuiureUvesaey
audhfuguesigivine veneladsou ddudunadadu giuwuaed Aounndi
WAZANUSEY
Basic properties of Banach spaces, the weak topology, linear operators, Schauder

bases, convexity and smoothness.

206743 MU aNNITLBIDYNUS 3(3-0-6)
Theory of Differential Equations
Reulviidesriunoy  mumnuiureUvesFey
szuvannsluduiiiiduuseaniidudindivuuaiu  nsiidineuvessruuaunis
aunmseyiusadylulauddou nsvereladuiiiu  w@hesnInvesiiney  Nauines
wesiudu  nquiuins-wuinddy  vquansu-agiad
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.

206751 ﬂ’]i%tﬂi’wﬁﬁjﬁﬁ’ua%%ugﬁ 3(3-0-6)
Advanced Numerical Analysis
Reulviidesriunoy  sumuuveUYesaeu ¥io 206341 WAz 206455
NUNITUNITAIAINDUVBIAUNITTIDYNUSLUUSITUAALIIAVDITEUUTHAY  dUNIS
waseduiiles Ygwidweulwn  nsinziideialarvesaunsiBeeoyiuseidaneg (d
W1sluan wazidslamesluan MIdesisiiaios wazn1suszsuIaAmanaIn NsUsERIMAIuYI9
aowndadsiiay madufinsavaneaia MsUfUAReRaUTY dun158uinga (inatanisuyseu)
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).



48

206771 ngufianuuasdy 1 3(3-0-6)
Theory of Probability 1
Reulviidesunou  sumnuiuveUvesdey
anges Usgivanaasla msmusiug Usglienuinasdu wasdudsdy dladdunis
LANKAY wazilantudnuazanie
Measures, measurable spaces, integration, probability spaces and random variables,

distribution functions and characteristic functions.

206772 ngufaruinesdu 2 3(3-0-6)
Theory of Probability 2
Reulviidesrimunioy 206771
NaUINYRIuUsLUVANSas: Jyvinisdddiunans unAnieafuauiasdunuy

o

I v W

Reulvnfana nguieasinin Midudusuiuaed

q

Sums of independent random variables. Central limit problems. Concept of

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

206773 UM IuguuaznsUszand 3(3-0-6)
Stochastic Processes and Applications
Reulviidasruniou 206771
yurumsiugudumiheuazdeiies lduniaew yurumaAnuarAImME YUWATUEN
a1v1 MsUssynd

Discrete and continuous stochastic processes. Markov chains, birth and death

processes, branching processes. Applications.

206783 WwAlAN15I8N1sANTUUY 1 3(3-0-6)
Operational Research Techniques 1
Roulviidasrudou FNUAUIUYOUTBINADY
ASIABUUUNITIVEAWAUNTT AVUANTISITUEY NITIATIZALATIVIY MAUANITITUIY
Wl NM93Aszinsenauls wuuTaeiEn AR LTaivue WUUTIAeIaIADY
Operations research modeling, linear programming, network analysis, integer programming,

decision analysis, deterministic models, queuing models.
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206789 widaidenassiuntinAans 3(3-0-6)
Selected Topics in Mathematics
Reulviiderunou  sumnuiuveUvesdey
Wunisussensluimdelnsieg Fuhaulalunandnmans nsTUATiansnse
amzdeusuariumbeialddmsutdeiiunnanaiy
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.

206831 N153AIIZRADULING 3(3-0-6)
Convex Analysis

Rovlafigawiudon  mumnuiuteuveanieiu

wrARULNTLAEIATUARUING  SUIUAULAENITIEA  WAABULINDWALNITNIALILNY
fign 1wareunndRsiivanenin anzgfiuvessuisnnde nquinnedty funsiiouduazeuls
maaﬁwmmzﬁqm Fupous

Convex sets and convex functions, hyperplanes and conjugacy, convexity and
optimization, polyhedral convexity, geometric duality framework, duality theory,

subgradients and optimality conditions, algorithms.

206832 AN5AATIZITIRU AU 3(3-0-6)

Variational Analysis

Reulviidarunou ANUAUILYO UV DY

Agsgauazsan anudureunnd nyisuazdndanqueeaiin siadindauusiu alndiuuy
Yaans Wl dumeTnituarduinsifew] nsvhaiu nsdaniusen

Max and min, convexity, cones and cosmic closure, variational geometry,

epigraphical limits, subderivatives and subgradients, dualization, monotone mappings.

219720 N5AATITATIUNIND 3(3-0-6)
Matrix Analysis
Rovlafigawiudon  aumnudiureuseiniaiv
ATANYAUZIANIZIAWBTANYAZIANTE  WazAEARY gluvs ANLARNY  LagnIsauya
sUwuuUeld  weesiiileuamisng  duvdsasinesinesiuiuresidnuusiame  wWvsnduIn
LULauLAYENTAIUINLULEUIYE AT UINLaz TS ndllay

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

matrices, positive and nonnegative matrices.
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219731 N15ATIZIUsZENA 3(3-0-6)
Applied Analysis
Revlviidasiutoy  mumiuiureuvesnIain
U39iluesy U39iigaidsn waandaluuigiviua

Normed spaces, Hilbert spaces, and calculus in Banach spaces

219741 GO EEARINILERE) 3(3-0-6)
Partial Differential Equations
Roulvdifesstution  muanadiureureaniaian
uAniesdu aumaidvouiussossudunil nesuunaunisduduans Jgmaeuuay
Hoymasusu aunnsnnstudn aunislemesludn aunisdauin
Basic concepts, first order partial differential equations, classification of second
order equations, boundary and initial value problem, parabolic equations, hyperbolic

equations, elliptic equations.

219753 ASAATIZALTIANAY 3(3-0-6)
Numerical Analysis
Roulvfideswiudon  aumsiuseuvesniaiv
NSATUIUAILHILAY NTAIUIUUNING FUNSHVARIR LTUE N1sUsTIuTendy
Computing with numbers, matrix computations, nonlinear algebraic equations,

approximation of functions.

219761 N159180IUVULTIAUAAIENS 3(3-0-6)
Mathematical Modeling
Roulvfidewinunoy  auarufiureureaniadn
wnAndesiuffuwuuhasniindamans nissiaedaglideya wuudhasuuuigs
LuUSIasLUUsaie wuusaetuvalauaaie
Basic concepts of mathematical modeling, modelling using data, discrete models,

continuous models, stochastic models.

219766 VIQEHAIUANTIANAAIENT 3(3-0-6)
Mathematical Control Theory
Roulefidowitunow  suarufiureureaniadan
SPUUNEIR  NTIATIETRARAYRIsTUULTAEY antmdidslabavanimaiunula n1svinli
waflosnn anmiidaneld uasnadugrionzngy (szuuiimunuuazdunalé)
Dynamical systems, analysis of solution of linear systems, reachability and
controllability, stabilization, observability and realization (Controllable and observable

systems)
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219768 AtlAANERslUNaAansvaslva 3(3-0-6)
Mathematics in Fluid Dynamics
Roulefidowinudow  suaruifiureureaniadan
JaumanivesnIsndeuiivesedina NNTRUSNUALIAUNAAIAATVRINITING dUNIS
wides-aland mslnavesweslvauuuliaunin mslnanvuiiauviedidudu waznisive
wuuuty
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 sﬂngﬂuﬁuaqmsmﬂ'qmm:auﬁqﬂ 3(3-0-6)
Foundation of Optimization
Reulviidesriunoy  mumnuiureUvesFAaY
MAUANIITUEU  ATUATIAENINIY AUUANITBINSIMDS  NMTIATIERlATINY
AMAUANISTITIUIUAY msmmﬁmwﬁqmimﬁmﬁu mimmmmsﬁqﬂwamﬂ%”’u
Linear programming, sensitivity analysis and parametric programming, network

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

219789 adaidanassluadinatansuszena 3(3-0-6)
Selected Topics in Applied Mathematics
Reulviidesrunoy  suanuuveUveI@eY
nsussgluidolmisne  fuaulanaadeamanivssgnd  nssuaindannsn
amulouduazdunheinlddmiumdefunndiai
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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