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nUIAN 3. STUUNNTIANSANEY AsALTiunns waslaseasisvamangns

1. SEUUNISIANISANTA
1.1 S¥uUvU

syUUNInIA Iag 1 Un1sAnwl wuseanidu 2 nanisAnw1und 1 anan1sanen

UnRtiszaznaldne bitssnin 15 dUann

1.2 mM3dnn1sAnwInIAgeTou

Lifinaggou

1.3 NMSHIgULABIL8NATUSIUUNINIA

1aidl

2. Mmsaiun1viangns

2.1 U - a1 luUN1ISAKINNISIS8UNSaaU

M - IATWNTUNR (UU 1.1 kuU 2.1 kg LUy 2.2)

AMANMIANIAY AgusLABY Aguie f1 gatay
A1ANSANYIUATY AILALADUY WO FANIEU D9 JuA

2.2 auantAvagidnfnen

nangaswuy 1.1

1.

< a [ "y = J v v oa = ! =
Wulupudsznaunine1asulsens 116 nsanwse luszautudindnelunsazy
N15ANE
JuddusansfnwssiulSygivaviadamansvsediausin ananitugaudnm
1 al.07. $UTeq
fosfinzuuuaaun1wdIngy {WulunuUszn A I deusems 1509 inaeinug
AN EEUsUNIIIANYITEAUUTEY Y LeN

= wa [ Y o Y & aa a
nsdlaauandilidulyaudenmun dulumuuinussyuvesnnenssunisusms
NANENS

nangaTULuY 2.1

1.

< a [ 1Y = J v v A = 1 =
Wulusmudsznauning1asulsens 1160 nsanwissluszaududindnuilulnasy
N15ANE
JuddnsansfnwssivUiygnaivadneansvseliisuiin ananidugaufnm
 al.07. $UTeq
fosfinzuuuaaun1wdIngy Wuluauuseneumnine deusens 1589 tnasinaus
NWBINgEdMTUNITIANBITEAUUTY LN

= wal [ v o Y @ aa a
nstinauanddlaiduluamudeivun Tiidulunuu@nussguveinnenssunisuing

NANENS
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nangasuuy 2.2
1. Wulumuusznieumninedousads 1eae nsanwiselusesududndnenluwsazt

N13ANEA
2. Wuddidansfnuseiudsygesanvediaeansvseifioumin anandugaudnm

A Y
 al.97. 3U9
3. Judniinanisseuegluszauiuin lngldifesitien violdnzuuuaivasaudsyyns

laiinnan 3.25
4. deudlaziuuaaun1wsingy WUlUmuUsznANMINedousms 30 naminug

AN EEUTUNITUANYITE AT LeN
5. nsdlnauandRliiduluaudenivua Thdulumuu sy YUVDIAUEATIUNITUTUNS

NANENS

2.3 urunssuddauasdansanmsdnulusses 59
23.1 wuu 1.1

=

UIUTANNANNI1LTULIANYINIUNITIANITANY UU 1.1

e

LALINUIUUUNANAININALAUNISANYILAIL

Fud Unsfinw
2564 2565 2566 2567 2568
Ui 1 5 5 5 5 5
Ui 2 - 5 5 5 5
Ui 3 - - 5 5 5
33U 5 10 15 15 15
Srnuidaiineinszdnsenisinm - - 5 5 5
2.3.2 kuU 2.1
Srunufdsiinainsrfudn@nuaun1sdanising wuu 2.1 wavsuulnding
AAInazaUNSANENTIRaE
il Unisfinw
2564 2565 2566 2567 2568
Ui 1 5 5 5 5 5
Ui 2 - 5 5 5 5
Ui 3 - - 5 5 5
33U 5 10 15 15 15
Srnuddaiineinszdnsenisinm - - 5 5 5




233 Wuu 2.2
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UIUTANNANN I TULIIANEIAIUNITIANITANTY WUV 2.2 WaLINUIUUUNAN

¥

ANMINAUNSANYN TR

) UnsAnw
2564 2565 2566 2567 2568
Ui 1 5 5 5 5 5
Ui 2 - 5 5 5 5
Ui 3 - - 5 5 5
Ui a - - - 5 5
3734 5 10 15 20 20
Srunuddnfiaainvzdisanisang - - - 5 5
2.4 JUUTEUIUATULNY
2.4.1 Uszunun159uUTENIuS185U
WU 1.1 uag 2.1
3198198185V Ysuuszuna
2564 2565 2566 2567 2568
AN5SSULENNSANEN 700,000 1,400,000 2,000,000 2,000,000 2,000,000
IS 700,000 1,400,000 2,000,000 2,000,000 2,000,000
WU 2.2
319ALDYATIBIU Ysuuszuna
2564 2565 2566 2567 2568
AN5STULENNSANEN 250,000 500,000 750,000 1,000,000 | 1,000,000
JIUFWIU 250,000 500,000 750,000 1,000,000 | 1,000,000
i’JiJiWEJ%IUﬁIﬂMMW 950,000 1,900,000 2,750,000 3,000,000 | 3,000,000
2.4.2 Uszanun159ulszaaseany
319a21989A351831Y Yeuuszuna
2564 2565 2566 2567 2568
1. ARIOULNY 250,000 350,000 650,000 850,000 850,000
2. lvaay 250,000 350,000 550,000 750,000 750,000
3. ’?ﬁﬁ] 200,000 300,000 400,000 500,000 500,000
4. ﬂ@ﬁmsﬁ 200,000 300,000 300,000 300,000 300,000
39351897 900,000 1,300,000 1,900,000 2,400,000 2,400,000
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=

2.4.3 Uszanunisalganesensuantudn 1wty 160,000 U deay sl

2.5 35n159AN1SANEN
LUUTULS &

2.6 n1sigulaunulenn s183vnarn1samsiigusauduNinIngnay (813)
WulUnuda TaAuLMI NI ULTAITIIA8NITANBISLAUTUANANEY W.A. 2559 LAz
U38NIANMIINGIRUULTATT 1309 Nannadkaswuyjualunisiievlauniisinssau

VPR AN

3. VaNgAsHaransdfaeu

3.1 nangns

3.1.1 UIUNUARN

UANEASWUY 1.1 91Umgin  SIURaeAnIngns

UANEASWUY 2.1 I1uUmhgin SIUnaeAningns

UANEASWUY 2.2 I1NUMNLAR SIUNADANINEAS

3.1.2 laseadramdngns

lLitleanin 48 wuawda
lLitlesnin 48 wudwda
lLitlesnin 72 wdwda

LU A5, W.A. 2558

wangnsUTUUTe A, 2564

e WUU 1.1 | WUU 2.1 | WUV 2.2 | WUU 1.1 | Wuu 2.1 | wuu 2.2
1. 99518739 (Course Work) - 12 24 - 12 24
1.1 JuUsAy - - - - 3 12
1.2 Jyuden lidesnin - - - - 9 12
2. Anenfinus 48 36 48 48 36 48
3. ednveAulutuniaein - - - 3 3 4
weinnaeananans lidesnd | 48 48 72 48 48 72
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3.1.3 5187371
3.1.3.1 NSUIANITANINIULUY 1.1
(1) Inentnus 31U
252690 ANednus 1 wuu 1.1
Dissertation 1, Type 1.1
252691 MgIaNUs 2 wuu 1.1
Dissertation 2, Type 1.1
252692 g1UNUS 3 Wuu 1.1
Dissertation 3, Type 1.1
252693 AN1HNUS 4 wuu 1.1
Dissertation 4, Type 1.1
252694 NgTNUS 5 Wuu 1.1
Dissertation 5, Type 1.1
252695 ANeTNUS 6 WuU 1.1
Dissertation 6, Type 1.1

) 3deduiilitumiaein U
252682 @uuu 2
Seminar 2
252683 duuun 3
Seminar 3
252684 dunun 4

Seminar 4

48 ienn
6 WUILAH

6 BUILAH

9 NUILAR

9 NUIYAR

9 NUILAR

9 UUILAR

3 RUYNA

1(0-2-1)

1(0-2-1)

1(0-2-1)

HanenalesunisiansanliamzidowssusedviufudnauAuiuYa UV

a a

99sddmuANIveinus wieldsuaruiureunnanenssunsUszvangnsves

USyy1nufiUnudin anvipdlamans

3.1.3.2 NSAANISANYINURUU 2.1

(1) U183 auruldidaenii
(1.1) 309U MUY
Tawnsredsnaluil

252680 lofilAyAdineanitues
Special Topics in Advanced Mathematics
(1.2) Fwudon Trunubivdesnin

12 UQ8NA
3 UUIYAR

3(2-2-5)

9 UUILNA

Ttdndenissusedvlunguivielull Iuiulddesndt 9 wiiedn lagananse

donraviulnderetegnglienansddnivauinertinug Awelull
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NGNIYINITIATIEN
252611 naufUiniiviune
Banach Space Theory
252612 seLdouiEmamAnmngiign
Optimization Methods
252613 Léauhﬂ"lL‘VimB’sjﬁﬂ,umimﬁ’]Lmﬂsﬁ?j@@\‘lﬂaunﬂ""g
Optimality Condition in Convex Optimization
252614 59ARIAYRIUSHTIUDTULTAAY
Geometry of Norm Linear Spaces
252615 mi‘mﬂ'ﬁLMMWsViquLUUMaWLﬂmGﬁ
Multicriteria Optimization
252661 MowsladlBenyAnn
Algebraic Topology
252662 \SUANALTRYNUG

Differential Geometry

nguAINYANIN
252621 nquisliadui
Noncommutative Ring Theory
252622 Nunaialdgonslad
Homological Algebra
252623 aumslalowrilndiavdigs
Exponential Diophantine Equations
252624 MUY IUIUTINYANS
Algebraic Number Theory
252625 M3UsEenAveIiandiin
Applications of Finite Fields
252626 yiquijsiadeivadadugs
Advanced Algebraic Coding Theory
252627 AWenNIIRaauTNALnAEnS
Mathematical Cryptography

nguIratinAansUszENA

252640 TNgIUYRINTFUYRATRIUALSANDATIL
Foundations of Machine Learning and Algorithms

252641 Madpuivoneiestugs

Advanced Machine Learning

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



252670

252671

252672

252673

252674

252675

252676

252677

252678

252679
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aumadeeyiusaniiyduge

Advanced Ordinary Differential Equations
Anuhasidulazvuiunsiiiugy
Probability and Stochastic Process
MTnATIEmLUTNUsEENd

Applied Multivariate Analysis
FLUULTAUUTEENA

Applied Linear Models
auMsseyiusdosdmsun1sRu

Partial Differential Equations for Finance
nNaFansAoUFTIANAFERS
Mathematical Quantum Mechanics
LLUUﬁ’]ﬁ@ﬂLﬂiUﬁiﬁa%‘uQQ

Advanced Econometric Models
AUNTTIRYNUSUAL TEUULTINA TR
Differential Equations and Dynamical Systems
aumadeeyiusdendugs

Advanced Partial Differential Equations
sEUUNaIndmMTULATYEHER

Dynamical Systems for Econometrics

(2) Ine1anus AU
252790 Anendwus 1 wuu 2.1

Dissertation 1, Type 2.1

252791 Anendnwus 2 wuu 2.1

Dissertation 2, Type 2.1

252792 Angndnwus 3 wuu 2.1

Dissertation 3, Type 2.1

252793 Aendnwus 4 wuu 2.1

Dissertation 4, Type 2.1

252794 AMgnTnwus 5 wuu 2.1

Dissertation 5, Type 2.1

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

36 ULNA

3 UUIYAR

6 NUIBNM

9 UUIBAM

9 NUIYAR

9 UUIBAM
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3) Andsfuiilitiundagin 31U 3 Wu2enn
252682  @uuu 2 1(0-2-1)
Seminar 2
252683 @uuun 3 1(0-2-1)
Seminar 3
252684  @uuun 4 1(0-2-1)
Seminar 4

3.1.3.3 NSUIANITANYIANKUY 2.2

(1) s8N wulddesndn 24 wuaein
(1.1) FwUsAy U 12 wudena
252515 NIATIZATIHeATU 3(2-2-5)
Functional Analysis
252523  NYAMILTAAULAIOU VSN 3(2-2-5)
Linear Algebra and Matrix Theory
252561 wawslad 3(2-2-5)
Topology
252680 vhdafieuadinmanitugs 3(2-2-5)

Special Topics in Advanced Mathematics
(1.2) FvLaen Tunubivdesnin 12 wuqwin
Tneidonanseividmelud uasidondeuseinsesu 600 JulU Tiltfesndn
6 iheda JanaunsadonSeunelnsyiuliygentuauiuiiiedes Tneldsuay
WuYeUIND1ASETIUT Y

NGNIYINITIATIEN

252511 mimﬂ'wmmzﬁqm%ﬂaunﬂeﬁ 3(2-2-5)
Convex Optimization

252512 AsvAwmngigadsuy 3(2-2-5)
Fuzzy Optimization

252513 Ngu Y03 3(2-2-5)
Measure Theory

252516 NIILATIZRALIA 3(2-2-5)
Set-Valued Analysis

252517 MufInn3esasnIsussend 3(2-2-5)
Fixed Point Theory and Applications

252519 %’jumaui%'msmmmmzﬁqﬂ 3(2-2-5)
Optimization Algorithms
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252583 PUaMA¥NINITIATIEN

252611

Special Topics in Analysis
N UTHIUIWA
Banach Space Theory

252612 szidguismMImAmEneian

Optimization Methods

252613 WoulvAnmnganlunismanmnenandnaunndg

Optimality conditions in Convex Optimization

252614 15v1psinveUsiuesuudy

252615

252661

252662

Geometry of Norm Linear Spaces
mimﬂ"lmmzﬁqmwuwmammsﬁ
Multicriteria Optimization
NonsladBanyAan

Algebraic Topology
LSUIANNTIDYNUS

Differential Geometry

nguIVINYANN

252520

252521

252522

252524

252525

252526

252527

252528

252529

252530

MW FINUVINTUTINA
Representation Theory of Finite Groups
NYAMLTINABLEY
Multilinear Algebra
ﬁan@ﬂ‘iﬁ'ﬁuﬁa

Fuzzy Semigroups
NTIATIZAUNING

Matrix Analysis
fiyadiaunssaudugs
Advanced Abstract Algebra
nouifanguiBsivade
Algebraic Semigroup Theory
VRV RNIGRRGI

Ring and Module Theory
Wanadnin

Finite Fields

nqufinguiugs

Advanced Group Theory

A GRGITN TR
Algebraic Coding Theory

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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252531 e aenauduInesn
Combinatorial Theory
252532 INg1N1IIVaaU
Cryptography
252534 ngunsmluaznisuszgnd
Graph Theory and Applications
252577 NOU)aITAUMALAZNITOINHUUIIA

Information Theory and Coding Design

252582 yvofLAuNgALln
Special Topics in Algebra
252621 vuisdldadud
Noncommutative Ring Theory
252622 NuAdiaegouslad
Homological Algebra
252623 aunslalowrilndiavdigs
Exponential Diophantine Equations
252624 N ¥RIUIUTINYALIA
Algebraic Number Theory
252625 MsUsyenAvesilandnin
Applications of Finite Fields
252626 yquijsiadeivadadugs
Advanced Algebraic Coding Theory
252627 NgNIIRASULTIAdInA1EnNS
Mathematical Cryptography

nauIvIAlinAEnsUZENA
252540 mﬂgméuaqmsﬁsmisuaqLﬂ%q
Foundations of Machine Learning
252541 M3BeuivenAesdmivinginsteya
Machine Learning for Data Science
252502 afRdmuNsBuiveaATes
Statistics for Machine Learning
252552 AfAAENTNITANUN
Computational Mathematics
252553 N150DNLULMAYIATIERTURDLIT
Design and Analysis of Algorithms
252574 wianaunseeyRusanslay

Principles of Ordinary Differential Equations

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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252575 wianaunsiiseuiuseae
Principles of Partial Differential Equations
252576 NM5ESNALUULTIAUAAEAS
Mathematical Modeling
252579 NITIATIZATIANAY
Numerical Analysis
252585 MUofilAvALAAIENINITANUI
Special Topics in Computational Mathematics
252586 hidefiAuntinenansUssynd
Special Topics in Applied Mathematics
252640 TNgIYRINMTFUiUeATRILALSANeATIL

Foundations of Machine Learning and Algorithms

252641 miﬁ&mi“ummé@ﬂ%ﬂ@ﬂ
Advanced Machine Learning
252670 annaiivoyiusansnydugs
Advanced Ordinary Differential Equations
252671 Auasduazauiunisiiugy
Probability and Stochastic Process
252672 msiAIERdwUINUsEyns
Applied Multivariate Analysis
252673 fuwuuladulssyns
Applied Linear Models
252674 gun1sieoyiustosdmsunisiiu
Partial Differential Equations for Finance
252675 NAAIANIAIDURLLTIALNAIENT
Mathematical Quantum Mechanics
252676 mei’waaamwgﬁa%uqa
Advanced Econometric Models
252677 @UNISHTIDYIUTHAL TEUULTINGTN
Differential Equations and Dynamical Systems
252678 amw@aauﬁuﬁéaa%uqa
Advanced Partial Differential Equations
252679 SYUUNSINEMITULATYTAR

Dynamical Systems for Econometrics

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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NGUAYEDH

255523 MIRATIITIMUTHIUSEENA 3(2-2-5)
Applied Multivariate Analysis

255571 adAgamuinkazn1sussyns 3(2-2-5)
Computational Statistics and Applications

255573 MFIATIgideuaruaivg 3(2-2-5)
Big Data Analytics

(2) nednus U 48 #i2enn

252890 NYITUNUS 1 WU 2.2 6 KUBAR
Dissertation 1, Type 2.2

252891 ANGITANUS 2 WUU 2.2 6 UBAR
Dissertation 2, Type 2.2

252892 ANY1TANUS 3 LUU 2.2 9 MUBAA
Dissertation 3, Type 2.2

252893 INGIANUS 4 WUU 2.2 9 MUBAR
Dissertation 4, Type 2.2

252894 INGIANUS 5 WU 2.2 9 MUBAR
Dissertation 5, Type 2.2

252895 ANYITANUS 6 LUU 2.2 9 MUBAA
Dissertation 6, Type 2.2

(3) Avdeduiilsituniqena 71U 4 w28

252681 duuun 1 1(0-2-1)
Seminar 1

252682 dUuuU1 2 1(0-2-1)
Seminar 2

252683 duuu 3 1(0-2-1)
Seminar 3

252684 duuul 4 1(0-2-1)

Seminar 4
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3.1.4 WAUNISANYI
3.1.4.1 WHUNISAN®ET WUU 1.1

U 1
AANTSANYIAU
252690 INeINUS 1 wuu 1.1
Dissertation 1, Type 1.1
524
aan1sAnwIUane
252682 duuun 2 (Lidunidiein)
Seminar 2 (Non- credit)
252691 INYENUS 2 wuv 1.1
Dissertation 2, Type 1.1
374
U4 2
2MANNSANEIAY
252683 duuun 3 (Lidumiiein)
Seminar 3 (Non- credit)
252692 INeINUS 3 Wuu 1.1
Dissertation 3, Type 1.1
524
aan1sAnwIUane

252684 duuun 4 (lidunmidiein)
Seminar 4 (Non- credit)
252693 IgINUS 4 wuu 1.1
Dissertation 4, Type 1.1
593

6 NUIAR

6 h2enn

1(0-2-1)

6 NUIBNM

6 BUWNA

1(0-2-1)

9 NUIYAR

9 BUYNA

1(0-2-1)

9 UUIBAM

9 BUYNA
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U7 3
NMANTSANEIAY
252694 INYIINUS 5 wuv 1.1
Dissertation 5, Type 1.1
374
aan1sAnwIUane
252695 INYIINUS 6 WU 1.1
Dissertation 6, Type 1.1
524

9 UIBAA

9 BUYNA

9 UM

9 WUWAR
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3.1.4.2 BWNUNISANEI LUU 2.1

TR 1
AANTSANYIAU
252xxx 199N
Elective Course
252xxx 19LE0N
Elective Course
37
aan1sAnwIUane
252xxx 199N
Elective Course
252682 duuun 2 (Litdumiiein)
Seminar 2 (Non- credit)
252790 INENUS 1 wuv 2.1
Dissertation 1, Type 2.1
37U
U4 2
2MANSANEIAY

252680 Fatefiauadinmanitugs

Special Topics in Advanced Mathematics
252683 dunu 3 (ltdunidiein)

Seminar 3 (Non- credit)
252791 INeUNUS 2 wuu 2.1

Dissertation 2, Type 2.1

37U
aamsaneUane
252684 dunun 4 (Livuniaefin)
Seminar 4 (Non- credit)
252792 NGNS 3 wuu 2.1
Dissertation 3, Type 2.1
37U

3(2-2-5)

3(2-2-5)

6 BUWNA

3(2-2-5)

1(0-2-1)

3 %UIBAM

6 AUBNA

3(2-2-5)

1(0-2-1)

6 BUILNR

9 BUWNA

1(0-2-1)

9 NUIYAR

9 BUIBNA
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U7 3
NMANTSANEIAY
252793 ANYIINUS 4 wuv 2.1
Dissertation 4, Type 2.1
374
aan1sAnwIUane
252794 INYINUS 5 Wuu 2.1
Dissertation 5, Type 2.1
524

9 UIBAA

9 BUYNA

9 %UIYAR

9 wU2enn
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3.1.4.3 BNUNISANET LUU 2.2

TR 1
AANTSANYIAU
252515 MLATIEMTHeATY 3(2-2-5)
Functional Analysis
252523 fyAdagadusasng e unIng 3(2-2-5)
Linear Algebra and Matrix Theory
252561 viewolad 3(2-2-5)
Topology
37 9 wuqenn
aan1sAnwIUane
252xxx AW NG9N 3(2-2-5)
Elective Course
252xxx AW NG9N 3(2-2-5)
Elective Course
252xxx AW NG9N 3(2-2-5)

Elective Course
594 9 28R
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U7 2
NMANTSANEIAY
252xxx AV Na9N 3(2-2-5)
Elective Course
252680 Ttefiauadiamanstugs 3(2-2-5)

Special Topics in Advanced Mathematics
252681 duuun 1 (Wituniiein) 1(0-2-1)

Seminar 1 (Non- credit)

252890 INYIINUS 1 LUU 2.2 6 NUIBAA
Dissertation 1, Type 2.2
593 12 wuaein
aan1sAnwIUane
252682 dunun 2 (ldduniiein) 1(0-2-1)
Seminar 2 (Non- credit)
252891 INYIINUS 2 LUU 2.2 6 KUBAR
Dissertation 2, Type 2.2
393 6 wiwnn
U7 3
AMANNSANYIAU
252683 duuun 3 (Widunihein) 1(0-2-1)
Seminar 3 (Non- credit)
252892 INYIRNUS 3 LUU 2.2 9 MUBAR
Dissertation 3, Type 2.2
593 9 wuqenn
aan1sAnwIUane
252684 gunun 4 (ldduniiein) 1(0-2-1)
Seminar 4 (Non- credit)
252893 INYIRNUS 4 LUU 2.2 9 UUBAA

Dissertation 4, Type 2.2
9 9 WUWNA
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U7 4
NMANTSANEIAY
252894 INYIINUS 5 LUU 2.2
Dissertation 5, Type 2.2
374
aan1sAnwIUane
252895 INYIINUS 6 WUU 2.2
Dissertation 6, Type 2.2
524

9 UIBAA

9 BUYNA

9 %UIYAR

9 wU2enn
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3.1.5 A5V

252511 mimmmmzﬁqm%ﬂaunﬂﬁﬁ 3(2-2-5)

Convex Optimization

LHRABULING NUAUNNITHEN N33 LwAnaIent Fendunauind
Hartuadadu faitudqu audianusoudles aulifeuius ursedadataeyius faitunaug
e gaandAdedita Fouluvnismanvangiign ngufansa-au-iniaed nquiungaeiusi
AMgAn

Convex sets, separation theorems, cones, polyhedral sets, convex functions,
sublinear functions, support functions, continuity properties, differentiability properties,
subdifferential calculus, conjugate functions, constraint qualifications, Karush-Kuhn-Tucker

optimality conditions, saddle point theorem, duality

252512 MmN Tigea e 3(2-2-5)

Fuzzy Optimization

waifydouasnssnaansiduty nsdindulavaisnaeisuly wenadsvily
MsmANNETanifue  wanalfusdmiunmsmAsngiigniseds msussgndld Tuns
UIMIIANIS

Fuzzy set and fuzzy logic, fuzzy multicriteria decision making, fuzzy

optimization, fuzzy reasoning for fuzzy optimization, applications in management

252513 AN PIR b 3(2-2-5)

Measure Theory

fugunieseidng wiwesmeuenaoun wanaisesls
wazlesiaaiun Wandumwwesld  Siuluasiaaiunduiinta mavneuiusvesileiduresnis
wsfunuuiiveuwn Uigfuwes msgiinluimes anuseilosduysal Usgiiuea—il n1silasewes
Aanuazidunuuusuesaeufiammudendiv nsudtuvesninuiiazdu LIYRSHAAM N3
aunlumsuanuatasnguiunvedalssen  unussgndutegdlumaasugmansuasNgug
\AYgAERS

Foundations of real analysis, the Lebesgue outer measure, measurable sets
and Lebesgue measure, measurable functions, Riemann and Lebesgue integrals,
differentiation of functions of bounded variation, measure spaces, convergence in measure,
absolute continuity, Lp spaces, the existence of nonatomic countably additive probabilities,
transition probabilities, product measures, convergence in distribution and Skorohod’s

theorem, some applications in econometrics and in economic theory
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252515 NTIATIEIBTlanduy 3(2-2-5)
Functional Analysis
U3ilnsn U3giiuesuuazusgiviwa manliunisiladu nagunelulay
U39iiFaid5n nqufunemiuuiung nguiunvesnisiveuuasuuieniy nguunnsdatn
Y UNNT TR

Metric spaces, normed spaces and Banach spaces, linear operators,
inner product and Hilbert spaces, Hahn-Banach theorem, uniform boundedness theorem,

open mapping theorem, closed graph theorem

252516 NTIATIZRATH 3(2-2-5)

Set-Valued Analysis

afmveaen anudelleswesilaiduian maduiunsidseunndln aunauas
nQuiunanis nguiunileidunnduidedudouls deitunaieiuagladduniaiedlngjan
aunusveilaiduAen n1sinnaznsmUsHusveilaidueLgn

Limit of sets, continuity of set-valued functions, closed convex processes,
equilibrium and fixed point theorems, constrained inverse function theorem, monotone and
maximal monotone functions, derivatives of set-valued functions, measurability and

integration of set-valued functions

252517 N uInnTawaznsUssend 3(2-2-5)

Fixed Point Theory and Applications

nufnnsduligiunsn nguunyansedmsunisdanuulivensludingiisa
Din 1snadnvesinliuiune ngufungansnisdeieioaznsdauuylivensluuigiivnne
yquiunaneidluliginneesdmenelad wagnisUssnamuUUTE e RAnse

Fixed point theory in metric spaces, fixed point theorems for nonexpansive
mappings in Hilbert spaces, geometry of Banach spaces, fixed point theorems for continuous
mappings and nonexpensive mappings in Banach spaces, fixed point theorems in topological

vector spaces, iterative approximation of fixed points



32

252519 %umau%%mimmmmzﬁqm 3(2-2-5)

Optimization Algorithms

LI IIMAANETIdn TuneuIsindranuayiEn1Uszanm Sadunaieus
TFrsUszsanuauuunaenii funeuiinislndifes mataudraaluduneuiinismeimne
i

Optimization models, iterative descent algorithms and approximation
methods, subgradient methods, polyhedral approximation methods, proximal algorithms,

recent development on optimization algorithms

252520 NOYNAINUVBINTUTIA 3(2-2-5)

Representation Theory of Finite Groups

nyduaznIsheAtuuen NMskeAtuveInsUuulsQiiinmes dunu fivadinngy
nsanneuldogisanysal vufunvessand undswesys ausnmed anuduiudidsiainnis
fauarmswiloni funuvesngUauninns Mvszgndvemauiifunuvesngudiia

Groups and their actions on sets, actions of groups on vector spaces,
representations, group algebras, complete reducibility, Maschke’s theorem, Shure’s lemma,
characters, orthogonality relations, restriction and induction, representations of the

symmetric groups, applications of representation theory of finite groups

252521 NYANMTINATBLEY 3(2-2-5)

Multilinear Algebra

NUNIUNYANALT A ﬁugmmng@hLmuﬁuamgﬂaﬁ’ﬁm Hendugaateduwas
Uinlimuwed aaramulwesideauning fleiduamindanademly unuszgnduaznnsidely
UaqUu

Review of linear algebra, basics of representation theory of finite groups,
multilinear maps and tensor spaces, symmetry classes of tensors, generalized matrix

functions, applications and current research

252522 AangUifae 3(2-2-5)

Fuzzy Semigroups

Wiy Mssifiunsvesesiduily Asnguisuiy lefaifuily lofagifuie
leftaneluiduily med-lofiadsvs lefagvinluisude aunaisvie AsngUifuielufangulsnd

Fuzzy sets, operations of fuzzy sets, fuzzy subsemigroups, fuzzy ideals,
fuzzy bi-ideals, fuzzy interior ideals, fuzzy quasi-ideals, fuzzy generalized bi-ideals,

fuzzy congruences, fuzzy subsemigroups in regular semigroups



33

252523 NYANALTAAURATNG BYUNING 3(2-2-5)

Linear Algebra and Matrix Theory

mMsulandadunaziuving UiglidenBuss faiduiaidadu nsulanyEndimly
T duamindidsauagsuuuudydfvesoiunu Uiginaguaislu glimiuazuindisnaain
Funeuisnau-siind sUuuudadug

Linear transformations and their matrices, invariant subspaces, linear
functional, diagonalization, Jordan canonical form, inner product spaces, unitary and

orthogonal matrices, Gram-Schmidt algorithm, bilinear forms

252524 NTAATIZAUNING 3(2-2-5)

Matrix Analysis

nsmumueNSugusiisadndadu wvindutadin used Anamg
wnInduazsuiuuTyeld Adeeiey vuiaveuunsng wnsnduilafivay wWvindusni Ay
PNATIUINTOUNVING LLeeslsiwdunazoaunIITaunNIngG

Elementary linear algebra review, partitioned matrix, rank eigenvalues, matrix
polynomials and canonical forms, numerical ranges, matrix norm, special types of matrices,

normal matrix, positive semidefinite matrices, majorization and matrix inequalities

252525 fvadinunusTsutugs 3(2-2-5)

Advanced Abstract Algebra

n3U naufunaudugiu nsueatuveingd nguundlald 39 lefasanyuy
Tniumsuenegnadien fias msveneflas nguiunnidddedu

Groups, isomorphism theorems, group actions, Sylow theorems, rings,
ideals, polynomial rings, unique factorization domains, fields and field extensions,

introduction to Galois Theory

252526 nouftansULdsiivnd 3(2-2-5)
Algebraic Semigroup Theory
LLu’Jﬁm‘Jagmmaﬁqu ANFNITUTUDINTU ﬁaﬂqﬂL%@Lﬁmuazﬁm@m%uam
AU ﬁamﬂmﬁu LLazﬁQﬂgﬂﬂWiLLan

Elementary concepts, Green’s relations, simple and 0-simple semigroups,

inverse semigroups and transformation semigroups
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252527 BIEARMIGEIRL, 3(2-2-5)

Ring and Module Theory

UDAALALIDAALDY FUFIUVBINDNA AIUVBIHAUINATY HAUINATILALHARNATY
Yosena MIUENVesEs Maneiuiauaznsieduingiuien uegauvueiidudavenifauazisn
aoa Goulvgnle wegaiilunaUsznevveseynsy Jvuwiduda Juvulansauaziauuuesd
i

Modules and submodules, homomorphism of modules, direct summands,
direct sums and products of modules, decomposition of rings, generating and
cogenerating, semisimple modules, socle and radical, chain conditions, modules with

composition series, semisimple rings, local rings and Artinian rings

252528 Handniin 3(2-2-5)
Finite Fields
lassaieveslandadin wpunuwileflandnin wazmsuendiusznauves
WU
Structure of finite fields, polynomials over finite fields and factorization of
polynomials
252529 yquiingUdugs 3(2-2-5)

Advanced Group Theory

lgaailanil uiuniosuau-tdauns nJUES N15IndLunvesilanniAveny
N UNNSIELAZN15UTEYNG

Solvable groups, Jondan-Holder theorem, free groups, classification of

extension fields, Galois theory and applications

252530 VoW SALTINYAIS 3(2-2-5)
Algebraic Coding Theory
wnAnREfunuisia sadadunazsianiu lassaiavesiladdiin Sammunm
lofia sfaindng aanaiidwoyvessiaindng
Concept of coding theory, linear and dual codes, structure finite fields, ring

polynomials, ideals, cyclic code, classes of powerful cyclic codes
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252531 g TenaNTuImMesn 3(2-2-5)

Combinatorial Theory

HoyviAeatunisuaniiu n1siFeauagnsiden nanN1sYunfisnu nuiunvedus
we vdnnsiiuduaginoen flsdduneriiia mnuduiusilewda nseenuuuiBinsda nqwd
UNvelnaen

Enumeration problems, arrangement and selection, the pigeonhole
principle, Ramsey's theorem, inclusion-exclusion principle, generating functions, recurrence

relations, combinatorial designs, Polya’s theorem

252532 INeINTIERU 3(2-2-5)

Cryptography

WRMREITUINEINTITESY STuUsTESULUUARTAAN TunewdE nsidhs gy
LUUANNIATLAZLUUOEUNINT Fgnaon1sTiutasAnilidaduuy Ineinssiadunyuaaisisue
sEUUMIEITERUONSleae atuduRdvialasilanduley

Concepts of cryptography, classic cryptosystem symmetric and asymmetric
algorithms, discrete logarithms and Diffie-Hellman, public-key cryptography, the RSA

cryptosystem, digital signatures and hash functions

252534 nounNINLazN1sUTEYNG 3(2-2-5)

Graph Theory and Applications

wnAefiuguremnuiing i naduld anudeslos msdug nsmessiaes n
walladiu NTMTaTEUIU MsuendUsEnauveInsml MsTEuIednsvl nTIsEUANIe U189
Mg NINAYALN

Basic concepts of graph theory, trees, connectivity, matching, Eulerian graphs,
Hamiltonian graphs, planar graphs, graph factorizations, graph colorings, directed graphs,

networks, algebraic graph theory
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252540 NgIUVBINTFEUSURIATES 3(2-2-5)
Foundations of Machine Learning

4

wis3snnsBeusideadd MsandmuidsadsUssdndlings n1sBeuignded
IngUszanamnuinasdy anuansalunmsieudionsy mMstunannuewdeivanududeu
AmAAALARUNTUsTINALARATINALADY TA3T nsandasdsaddlasaindliinnan fvinne
Badu N15yan nsAndontarNsaeuTIUKULTIaeY N3BeuilBareuing MsanAiaudeny
Beensflviingn nsesgarudenndolazlatiosn

Statistical learning framework, empirical risk minimization, probably
approximately correct learning, uniform learnability, the bias-complexity tradeoff, estimation
and approximation errors, the VC-dimension, structural risk minimization, linear predictors,
boosting, model selection and validation, convex learning, regularized loss minimization,

fitting-stability tradeoff

252541 MsBeuivenAesdmiuinginsteya 3(2-2-5)
Machine Learning for Data Science
nsTuunUssnndayamiedunaimiannesiuaduy Isnsmeaiia Jyminisvinne
panengunazdudou duliifaduls FunouitlndiAusan n1sutingu
Support vector machines, kernel methods, multiclass and complex prediction

problems, decision trees, nearest neighbor algorithms, clustering

252542 affdmiunsisouivoanies 3(2-2-5)

Statistics for Machine Learning

anuthazidu fuusdy amnuthasfunuuiifouluwazaududasy Aaeans
wazaaunIsuIsAeN AAULUIUTIU saun sl Hsndunenilaluus saunsuesganma
ANSULANLIINIUY EJﬁﬂJﬂ’ﬁsUENLLiJﬂLaEJ%NWEJ N1 UUUING aaumﬂmy'q@

Probability, random variables, conditional probability and independence,
expectation and Markov’s inequality, variance and Chebyshev’s inequality, moment
generating functions, Hoeffding’s inequality, binomial distribution, McDiarmid’s inequality,

normal distribution, maximal inequality
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252552 ANIAATENTNITABILN 3(2-2-5)

Computational Mathematics

ANTIAEITUASAMEARSNNIAMLT AN TNWIAGDNNNTANINTITNS Fandus uay
Tassadeiuguszuudwsunisaiianmndondean  Tasadsiugudadamans uas
Betunedidmiunsaisanimndondanun nsdfne

Overview of computational mathematics, existing computational
environments, software and systems infrastructure for building computational environments,
mathematical and algorithmic infrastructure for building computational environments, case
studies

252553 N130ONKULAT AT RO LTS 3(2-2-5)

Design and Analysis of Algorithms

Iﬂix‘iﬁ%ﬂﬂ%@%ﬁ‘%ﬂ@ﬂ fupouttnam dupeuitdman funeuiBisviade Jom
aednusy SuseuiBuuuruny WSufiviysal

Advanced data structures, graph algorithms, arithmetic algorithms,

geometric algorithms, string problems, parallel algorithms, NP- completeness

252561 nanalad 3(2-2-5)
Topology

a

U3pillanenaladuiusssy USoiiuwesn gruuasguges Uiginann UsQiinams

U Y
U8 FAINTBIMATNITEUN AdeRatilodazanudygIu dAnatnisuen nsden NInsedu
Abstract topological spaces, Metric spaces, Bases and Subbases, Product
spaces, Quotient spaces, Nets, Filters, Convergence, Continuity and Homeomorphisms,

Separation axiom, Connectedness, Compactness

252574 VANANNITHTI0 YIS 3(2-2-5)
Principles of Ordinary Differential Equations
wAMFmguivesaunndseyiussusuiiviaazdusugs svuvaunaidady

duuiinils audRiadosnmuayliiafosnmvesszuvannmadeoyiudidaduasbidadususud

Wil
Theoretical concepts of first and higher order differential equations, systems

of first order linear equations, stability and instability properties of first order linear and

nonlinear systems of equations
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252575 wanauNsseuiusta 3(2-2-5)
Principles of Partial Differential Equations
nouiunvesannseyiusessusuiniadadunayliiBaudu nmsduunaunis

Beeyiusdesdusuandluasasnuus Yymna Inadmivaunsrdunazaunisanufouluvilsda

aunsavangluszuiu
The theory of linear and nonlinear first-order partial differential equations,

classification of second order partial differential equations in two variables, well-posed
problem for the one dimensional wave and heat equation, the Laplace equations on the

plane

252576 N9AS AL UULTIAAINAIENS 3(2-2-5)

Mathematical Modeling

WUIARAILUULTIADAFAIAAT NTZUIUNITATIFILUULTIAAAAIENT AILUULT
adineanstugsitldanniadeoyiiusuarmsiinssiiuuuilndamansidedn fuuuid
adnrmansiildaunisuas

Concepts of mathematical modeling, process of mathematical model
construction, advanced mathematical model with differential equations and the in-depth

model analysis, mathematical model with difference equation

252577 VWA TAUNALAENITRONWUUTIA 3(2-2-5)

Information Theory and Coding Design

wAMAgIfuNguiaTauma ngufannauniaedu Fumeuituouficnsla duneu
Tgnzuaznulunsinans FBvednaaisa woulnst anuduauysel nguianududeu wuifa
Aeadunguisia nszuiunsdinagnisnensia minsinduuazudladefianatn saudle
VORANAIA IHALTILAUNLAYUIUER

Concept of information theory, probability theory , collision algorithms and
meet-in-middle attacks, Pollard’s method, entropy, perfect secrecy, complexity theory,
concept of coding theory, error detections and corrections, error-correcting codes, encoding

and decoding algorithms, some special linear codes
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252579 NTAATIMTIF LAY 3(2-2-5)

Numerical Analysis

HALRAYLTIALAVYDITEUUANNITTUAY NALRaITIFLavUsaun 1Tl duna
LRAULTIFIATVBIANNT TR YRS HaRALLTIRIavTRIaUNS eI USHRY HasdALaY
nsUszanuATlugag Msmeyius MamUiusuaznIsRaINTeteynTY oy seideuitty
Usenaudnnn

Numerical solution of linear systems, numerical solution of non-linear
equations, numerical solution of ordinary equations, numerical solution of partial differential
equations, finite differences and approximations to interpolation, differentiation, integration

and summation of series and finite element method

252582 vhideiivruiivadln 3(2-2-5)
Special Topics in Algebra
Sewnsiiwadantauladuiasduaziludgnisiiide

Special issues in Algebra leading to interested research topics

252583 WUoTAYN1NTIATIEN 3(2-2-5)
Special Topics in Analysis
Fewnimsiwsziniauladuiiasduazilugnisinidesely

Special issues in Analysis leading to interested research topics

252585 WML AYANAFNENTNITAUU 3(2-2-5)
Special Topics in Computational Mathematics
Sosnadinmansnisaauihauladuiievduaniilignisinidy

Special issues in Computational Mathematics leading to interested research

topics

252586 WdofiavaninmansUssynd 3(2-2-5)
Special Topics in Applied Mathematics
Soswnadinenansuszenafiauladuiiavduasiilgnisiide

Special issues in Applied Mathematics leading to interested research topics
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252611 noEUTaIUILA 3(2-2-5)

Banach Space Theory

AMUEZYIDY VOWBladLuUeoU LasoWsladansuuueau N1EABUINTG
wazANMEUTUREU tendavesnzAunNdLarnvUTUTEU NMsdinlzaiy alnuiuna a1nane
Waun3nd nsUssyndvensvady  Andunisuudigiivesy nguunnisiteveyaniely
ERFUTRPRTE

Reflexivity, weak and weak”™ topologies, convexity and smoothness,
modulus of convexity and smoothness, duality mappings, Banach limit, metric projection,
application of contractions, operator on normed spaces, existence theorems of fixed

points in Banach spaces

252612 sufouiBmamanngian 3(2-2-5)
Optimization Methods
WUUINAENALAZADALUULUSBUTIEU lonAaulnglasilenduin
mimf-ﬂ'ﬁmmzﬁqmwuaﬁm U%UszqﬂﬁﬁuLﬂwgmam%’«qamﬂ
Static models and comparative static, convex sets and concave functions,

static optimization, applications for microeconomics

252613 FoulvAmnzaalumsmenvnsiigaidsnsunnd 3(2-2-5)
Optimality conditions in Convex Optimization
FoulvAnnungfignvesseviuning Foulvavisiigalagusaainauaudd
fodin HeulvAwmnefigadedndu dunuvessadedidn Houlvrmnziianlneuszana
m'imﬂ'ﬁmmzﬁqmL%\‘iﬁ!aﬂaunﬂ%“lziﬁﬁéuqm mmLﬁuﬂaunﬂ%‘iuﬂﬁmf-ﬁﬂmmzﬁqwﬁﬂ
laimoung
Fritz John optimality conditions, optimality without constraint qualification,
sequential optimality conditions, representation of the feasible set, approximate optimality

conditions, convex semi-infinite optimization, convexity in nonconvex optimization

252614 \SUIARIRYRIUS IO TILT Y 3(2-2-5)

Geometry of Norm Linear Spaces

AMmzAsunNduarAyUSUBEY YevhluvesmnmezasunnduuuensUuas
AzdFuissukuueniy dendarainEAsunNdLazn1IEUTUSEY N1SENIEATY AILRURUS
YoeuaTU NMsUszgnAvesantilsundinuuUs glivesuedy

Convexity and smoothness, generalizations of uniform convexity and
uniform smoothness, modulus of convexity and smoothness, duality mappings,

differentiability of norms, applications of geometric properties on a norm linear spaces
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252615 mimﬂ'ﬂmmzﬁqmwwmsmm% 3(2-2-5)

Multicriteria Optimization

Lf"ilaulﬁummsﬁqm Uizmmmﬂﬁgmmsmmmmzﬁqmwuwmﬂmwfl AMDU
Usvansnmuazimeulilansu 35nsuuudraimitn wadadanars ansuudldanans
Jagmmsmanmnefigauuuvansinaiidady Jgmnsmamnsiiganuunaiinasidnisina
mwiz&gﬂﬁsua\‘i‘ﬂiymmsmﬂ'ﬂLvimzﬁfjmwuwmamwﬁ

Optimality conditions, classification of multicriteria optimization problems,
efficiency and nondominance solutions, weighted sum method, scalarization and
nonscalarizing method, multicriteria linear programming, multicriteria combinatorial

optimization, practical applications of multicriteria optimization problems

252621 noufsldadud 3(2-2-5)
Noncommutative Ring Theory
Jwvuwemieu Jsiuleulugnlauuvanas nguiunlassairananesidsu
dmiuuuuieelifunta SeveHans LLas%aﬁa%msJa”ﬂwmmawwé’aamaavu‘%afu
Noetherion rings, rings with descending chain condition, wedderburn structure

theory for semisimple rings, rings of quotients and rings charaterized by their modules

252622 NyAtinTIgeNelal 3(2-2-5)

Homological Algebra

UDRAUUIY Hagaunuwes wasngUvesaiadugiu upnfinesuazilafines Wdnes
goualad uagalusaaiivl uegalusiaafinuazBuaain Heiwesowiivg lauelad, Sdudsaunnsy
wagn13Ussend

Modules over a ring, tensor products and groups of homomorphisms,
categories and functors, homology functors, projective and injective modules, derived

functors, Homology, Spectral sequences and applications

252623 gunslalowrulnmiliavdimgs 3(2-2-5)

Exponential Diophantine Equations

aqﬂﬁugmquwiﬁmuL%aﬁ%mim nsUsEaavassURUURRdUluanIT Y
dunslalowriulmiiandimduuunt sudeudeninasusu 2, 3 uas 4 HUNTVRIIYL ANANT
glUasdadudn aunisyie-uiiaes Masauysalludiudeuin

Reviews of algebraic number theory, estimates of linear forms in logarithms,
purely exponential equations, binary recurrence sequences of orders 2, 3 and 4, Thue
equation, superelliptic equation, Thue - Mahler equation, perfect powers in binary

recurrence sequences
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252624 VOB IUIUTINY AL 3(2-2-5)

Algebraic Number Theory

Sunudivadatazinuhuivadn Anuduiussyrinsilandunssney
Fuusyansvesilantuiinszdvesilsiduiuundadou wazanuduiusiouia suullewas
auﬂ’aﬁugmmaﬁﬂmuﬁmén NTIATIZIN - LBfAN

Algebraic numbers and algebraic integers, relations among rational functions,
coefficients of analytic functions of one complex variable and recurrence relations, Pisot

numbers and their basic properties, p-adic analysis

252625 nsuszyndvailaninia 3(2-2-5)
Applications of Finite Fields
nsugnfivsznavvesuumileladinda wiuuasnaululimiefladdnin
U MIUszendvesTiandnia
Factoring polynomials over finite fields, Irreducible polynomials over finite

fields, bases, applications of finite fields

252626 nouIaBaivAdndug 3(2-2-5)
Advanced Algebraic Coding Theory
ulwirtvesRadudy S9aInIng sHaiInaideau way sRainInsLdeanesa

Untin
Concept of linear codes, cyclic codes, negacyclic codes and constacyclic
codes over finite fields and finite commutative rings, dual and self-dual codes, importance

distance of codes and weight distributions

252627 WPINTIRASUITIAEIR FINER S 3(2-2-5)

Mathematical Cryptography

wRndsingind1nsuinensstady suneudanmsdnstaduLUaNAsLaY
WUUBANNAT LEULALTIINT INeINTIHARUNYUMIATITUERATIENaDNITAY SPUUNSTHaRY
91510AELATNTUENAIUTENDUTILIUA

Algebraic concept for cryptography, symmetric and asymmetric algorithms,
elliptic curves, public-key cryptography and discrete logarithms, the RSA cryptosystem and

factoring integers
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252640 NgIUveINIBEuiveAesUaranadTy 3(2-2-5)
Foundations of Machine Learning and Algorithms
nsanAAdsndeszindliinan maseudpndesaeyszanamiutnezdy

auansaluninFeudionsy nsdanannueudesiuaududou miunanAdeunts

UszanauazAlndides 738 msandimnudsadaasaiidiiningn saihunedadu msyai ns

Aadenuaznisaoumuuuuiiass MisouiiBsneuing msandaandomodsansnliiign

mMsthsgarsdenAdelLaziaiosn M Iadouasmuinsifioud Isndeuasmuinsifisuddes 35

\ndeuawnunsAsuddesuuUalnuAaRn dunesniinnosuuady
Empirical risk minimization, probably approximately correct learning, uniform

learnability, the bias-complexity tradeoff, estimation and approximation errors, the VC-

dimension, structural risk minimization, linear predictors, boosting, model selection and
validation, convex learning, regularized loss minimization, fitting-stability tradeoff, gradient

descent algorithms, stochastic gradient descent algorithms, support vector machine

252641 msﬁauﬁmam?aa%ﬁga 3(2-2-5)

Advanced Machine Learning

nsPuunUssinndeyameduneiniannesiuadu Jnsweiila Jgywinisvinneg
vangnguiazduteu miliifadula gulndiAssiian lasstneuszamidien msudingy n1sanvu
1R n1sasanazNIsAREeNanYY

Data classification with support vector machines, kernel methods, multiclass
and complex prediction problems, decision trees, nearest neighbor, neural networks,

clustering, dimensionality reduction, feature selection and generation

252661 NonsladiganvAiin 3(2-2-5)
Algebraic Topology
U3ilunmau noujunseuelnt njuseuelnt seusladuazlngeelad
Covering spaces, homotopy theory, homotopy groups, homology and
Cohomology

252662 LSUIANNTIDYWUS 3(2-2-5)
Differential Geometry
wilrladiivnoyiusld Iruestufa isvadinvesisiul wevllvidreuuadu ns
uiinsnuuuuilriad fadnnes nyduasfivadadidesiu
Differentiable manifolds, fibre bundles, Riemannian geometry, affine

connections, integration on manifolds, vector fields, introductory Lie groups and Lie algebras
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252670 aumadseyiusaniiyduge 3(2-2-5)
Advanced Ordinary Differential Equations
ngufunnisiivswasdinnudulisgiauien aunsdseyiusidudunaslidadu

JEUUANNIS DY RUSITAEY Noufunadesnmuazliiadesninuessuvaun1sileoyiusigaduy

wagliiaudy
Existence and uniqueness theorems, linear and nonlinear differential

equations, linear systems, stability and instability theory of linear and nonlinear systems

252671 Auhasdulazuiunsiiiugy 3(2-2-5)

Probability and Stochastic Process

ﬂmauﬂ’aLﬁ@ﬂé}’umaﬂﬁaLLuummmavaJu A udasy MLUTdILaNITRINLDY
maﬂmLLUiam auinzfusuudeuls ﬂmﬂmammuum %qwguwﬁummﬂﬂﬂm\‘i LmeuLmﬁu
aﬂI‘ULL'U‘U3J’13ﬂ§)‘1/\|LLauﬂﬁLﬂaE]u1‘1ﬂ’JLL‘U‘Ui’nL‘UEJ‘L! ‘U‘Vl‘UivEJﬂGl ANATIUINTDY

Basic properties of probability models, independence, random variables and
their distributions, conditional probability, law of large number, central limit theorem,

random walk, Markov chains and Brownian motion, selected applications

252672 NTIATIERFILUTNUTEENA 3(2-2-5)

Applied Multivariate Analysis

NSwANLAIUNATEIILUTIY NMsliBUNINTaYARILUTNY NFIATIERAIY
WUSUTIUVRIRIUUINY N1TIATIENTHUNGY TBNTOANDEUUUABIARN N1TIATIBRANTURUS
AlullAa NMIIATILYRIRUTENOUNAN NMTIATIERTady N1 IERdnngy
msdnadudifnuunmg Wsunsudnsaguneads nsussand

Multivariate normal distribution, multivariate data plots, multivariate analysis
of variance, discriminant analysis, logistic regression methods, canonical correlation analysis,
principle component analysis, factor analysis, cluster analysis, multidimensional scaling,

statistical packages, applications
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252673 AL UULgduUTEENd 3(2-2-5)

Applied Linear Models

N150ANRELTAHUNY NTIATITIANUKUTUTIU MIuUastoya waznsesmn
Tushuuudadu msannssasiadndmiudoyansuausuun fuvudaduinl msUszanu
LLazm3amgumé”saf‘g%'ﬂ'ﬁﬂ%’uﬁamaﬁmﬁ'ﬂLLUUﬁ’]é’qaaﬁaaﬁqm nsanneeuuulidves AuuuLd
duwuuiondmiunnsanisas fuuudmsudeyanisegsen wavweadianisonneslii@uduy ns
Uszgnel

Multiple linear regression, analysis of variance, transformations and weighting
in linear models, logistic regression for binary response data, generalized linear models,
estimation and inference using iterative reweighted least square (IRLS), Poisson regression,
loglinear models for contingency tables, models for survival data and nonlinear regression

techniques, applications

252674 auN1seyiustosdmsuNsRY 3(2-2-5)

Partial Differential Equations for Finance

mMsmmsmuesiigay nslusunsdmanmans aunisusdasuailad nalaae
pmiln MseuAuTwNzauTugy Franauuuseiewuazifumie aunsueladu-ailad-
wauuy Msnsaaounsiduds aumaidseyiudiiugugasmidiulds namgals nqufuniae
wenl  @un1ssILuEn wamaaﬁugm JymiAnvey  nannsANgaEn unUszgndifeaiunsiu
STNIMATeUMIT LA M en s

Deterministic optimal control, dynamic programming, Hamiton - Jacobi
equations, viscosity solutions, stochastic optimal control, discrete and continuous time, the
Hamilton - Jacobi - Bellman equation, verification of arguments, stochastic differential
equations, Ito’s lemma, backward and forward Kolmogorov equations, the Feynman - Kac
formular, stopping times, Girsanov’s theorem, parabolic equations, fundamental solution,
boundary value problems, maximum principle, applications to finance including portfolio

optimization and option pricing

252675 nNaFanimMoUFLTIALarEnS 3(2-2-5)

Mathematical Quantum Mechanics

gﬂﬁﬂﬁamamamaﬁmauﬁm iaa\lﬁg\ﬁzLﬁEJ‘U%%‘VINﬂﬂjmmﬁm%maﬂmwﬁmauﬁm
Fnatilugiuresnamanimoufuuazaunisnsiedoud sudeuiimsussanuuasmnud
nsnszats namanimeusiudsduindidosdy

Formalisms of quantum mechanics including mathematical methods of
quantum theory, basic postulates of quantum mechanics and equation of motion,

approximation methods and scattering theory, introductory relativistic quantum mechanics



46

252676 LLUUﬁWﬁ@ﬁLﬂSHﬁﬁa%quﬂ 3(2-2-5)
Advanced Econometric Models
SITUIAVDUATUIHALALYOLA NMTIATIENNITANABEMETDLARUUANYIN
NTIATIENNTONNBYMETDLARUUDUNTULIAT
The nature of econometrics and data, regression analysis with cross

sectional data, regression analysis with time-series data

252677 AUNITTIDYIUTUAL TEUULTING IR 3(2-2-5)

Differential Equations and Dynamical Systems

nquivlvresszuudadu voufianeivesssuulddady wilnadiadosuay
VOWAUNUBY BTN NTBULNY NOBINI10e5suulilTadu nawf Uans wuinddu
1ndnsadle nsdsuudens Tuiesiadu

General theory of linear systems, local theory of nonlinear systems, stable
manifold and Hartman-Grobman theorems, global theory of nonlinear systems, Poincare-

Bendixson theory, limit cycles, Poincare maps, bifurcations

252678 aumadseyiusdentugs 3(2-2-5)
Advanced Partial Differential Equations
dnnstugevesaunndseyiustossusuiiniadaduayliady

HARAYDE1NERU NITHUNALNTTRYRUSHasTuAUaY AuaNTATemaRaud nUaNnIs

B093 Wansluawandslameslualufifivhly
Advanced concepts of linear and nonlinear first-order partial differential

equations, weak solutions, classification of second order partial differential equations,

properties of solutions for elliptic, parabolic and hyperbolic equations in general dimension

252679 SEUUNAINEMIULATYEHA 3(2-2-5)

Dynamical Systems for Econometrics

uuARfiugIuLAE ST ULANANS sruunainfiiiiRgeuarunUszgnd unuuzihwes
ﬂﬂiﬁ?ﬁﬂL‘lﬁﬂﬂ%ﬁﬁ@LLUUWﬁiﬁ UVIU?EE‘J‘ﬂ(ﬁGUENﬂ’]iﬁ’]ﬂIWLV@JW%ﬁq@LLUUWﬁ'ﬁI@

The basic concepts and scalar systems, dynamical system of higher
dimensions and some applications, an introduction to dynamic optimizations, some

applications to dynamic optimizations

252680 ﬁ”;sﬁ’aﬂl,ﬂwﬂaimmam%%y’uqq 3(2-2-5)
Special Topics in Advanced Mathematics
Anvuariianesitdeadnmanitugeiiuiaula
Study and analyze topics in advanced mathematics that are of

special interest



47

252681 Fuaun 1 1(0-2-1)

Seminar 1

MMSENAUATY  N1997U NIARILATIEH  NMSUEUOLAZoAUTIUNANUITE  ee
unANEAIMIadinmansifdsegluauaula

Practice searching, reading, critical thinking, and giving oral presentations of

research or academic articles of current interest in mathematics

252682 duun 2 1(0-2-1)
Seminar 2
msiauenazeiUTenauAdeiihaulamndinmanflimguiviedassend
Presentation and discussion of interesting research in the theoretical

or applied mathematics

252683 dUuu 3 1(0-2-1)
Seminar 3
msiauswazeAUTIfeUNanATeadinaanslutlagtulasusnmy

anuimiuanaesiuly amsudusumenmsiineinug
Presentation and discussion of current research in different fields of

mathematics for being the direction in doing the dissertation

252684 dunun 4 1(0-2-1)
Seminar 4
ASHATEULAzLEURNUITIN AR ANERS

Practice how to write and present the research in mathematics

252690 IeTwus 1 wuu 1.1 6 IwAn
Dissertation 1, Type 1.1
Anwesrusznauineinug Auat numuenasLazuIseTiAeITes A
Usziulang/Mdeineniinus
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title

252691 WENUS 2 wuu 1.1 6 vene
Dissertation 2, Type 1.1
WamnenasuaninNAnsIvEanieIfuIneinus (Concept Paper) uazdnyh
NansFIATITAenasLazITeTiReades
Developing a concept paper and preparing a summary of literature and

related research synthesis
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252692 Wdnus 3 wuu 1.1 9 ihefin
Dissertation 3, Type 1.1
Wauedeflenazisniside davilassdinerinus Wethiauesonmenssunis
Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

252693 Weniinus 4 uuu 1.1 9 miefin
Dissertation 4, Type 1.1
NusIuTndeys s1eauanui i Ine inusdeaansdnusneineninus

Collecting data and reporting the progress of the thesis to the thesis advisor

252694 WYIINUS 5 wuu 1.1 9 iaein
Dissertation 5, Type 1.1
ATy Javiinerinusatusie
Analyzing data and preparing a draft of the thesis

252695 MeTNUS 6 huu 1.1 9 Mein
Dissertation 6, Type 1.1
Josiineninusanysaluazunaruddofiedfanimounsmanusidnsanisdng
Preparing a full-text thesis and a research article in order to get published

according to the graduation criteria

252790 WTnUS 1 wuu 2.1 3 dene
Dissertation 1, Type 2.1
AnwasAuseneuiIneniinug Auet numuenaswarauideiieades e
Usihuland/Mdeingiinus
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title

252791 WTINUS 2 wuu 2.1 6 v8ne
Dissertation 2, Type 2.1
W enasuaniALAnTIVEandeITUINe1inug (Concept Paper) wazdnii
KansduATITienasLasnATefiAedes
Developing a concept paper and preparing the summary of literature and

related research synthesis
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252792 INYITNUS 3 WUU 2.1 9 Wuwin
Dissertation 3, Type 2.1
Waunasesdionayisn1sise davilassdinerinug et ausreamznssuns
Developing research instruments and research methodology; and preparing

a thesis proposal in order to present it to the committee

252793 WINUS 4 wuu 2.1 9 e
Dissertation 4, Type 2.1
NusIuTndeya Jnseideya dnviniveninusatusig
Collecting data; analyzing data; and preparing a draft of the thesis

252794 INYITNUS 5 WuU 2.1 9 WuwAn
Dissertation 5, Type 2.1
%’mﬁﬁwmﬁwuéaﬂ’uamymﬁuazwmm"iﬁ'&lLﬁaaﬁmﬁmEJLLWi'mmLﬂmsﬁz‘?wL%f\]

A3ANEN
Preparing the full-text thesis and research an article in order to get

published according to the graduation criteria

252890 INYIENUS 1 WUU 2.2 6 NuIwAn
Dissertation 1, Type 2.2
AnwesfUsznouinednug Auadl numuenasLazudteiieites muun
Useiruland/MdeInginus
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title

252891 WPANUS 2 WU 2.2 6 e
Dissertation 2, Type 2.2
WauenasuanseUAnTIUEaaRIUINeinus (Concept Paper) wazdnyi
NansdaATIEAenasuLazaITeTiAsades
Developing a concept paper and preparing a summary of literature and

related research synthesis

252892 WTNUS 3 WU 2.2 9 e
Dissertation 3, Type 2.2
Wauedealenazisnisidy davilaseainendinug Wetauesennznssunis
Developing research instruments and research methodology and preparing a

thesis proposal in order to present it to the committee



50

252893 Weilnus 4 uuu 2.2 9 28R
Dissertation 4, Type 2.2
NUTIUTIdeYa T1euAiTIIEinusiesn1sE iU nw e inus

Collecting data and reporting the progress of the thesis to the thesis advisor

252894 WUNUS 5 WU 2.2 9 e
Dissertation 5, Type 2.2
Aaseveya Javiinerinusatusn
Analyzing data and preparing a draft of the thesis

252895 eUNUS 6 WUy 2.2 9 v
Dissertation 6, Type 2.2
Jovivineninusetuanysaiiazuneaideiiiedfurineunsniunasidiia

N13ANY
Preparing the full-text thesis and a research article in order to get published

according to the graduation criteria

L2

255523 NTIATIIRILUINTUTEENA 3(2-2-5)

Applied Multivariate Analysis

n1suanuasUsnavatefiuys nsldmiudeyanatgdiuls nseusnugana
Rerfunnweiaiadslulssnnmiinguuazaengy Mslesgsimudsunuaefuus ms
AATIeRdNUsENEUNEN NMTBATIERTTY NITIATIEVTMUNNGL NITHATISTRUINGL N15ENA
vanedn warn1sUsEend

Multivariate normal distribution, graphs for multivariate data, statistical
inferences about mean vectors for one and two populations, multivariate analysis of
variance, principal component analysis, factor analysis, discriminant analysis, cluster analysis,

multidimensional scaling and their applications

255571 anAgerwIMLagNITUsTENA 3(2-2-5)
Computational Statistics and Applications
wadiamsAnaiviuaielumansnisnuada  FBynuansuuazudalum el

Tunsdmnutugs mydassdoya weadauoufiniila uazmsUszgnd
Modern computational techniques in statistics, Bootstrap and Jackknife

methods, intensive computational tool, data simulation, Monte Carlo techniques and their

applications
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255573 NTIATIERveYaTuIn gy 3(2-2-5)

Big Data Analytics

ANNTINBLAARAN YA eITayavIalng  nMsdamsteyavuelvg  1a3eslle
fugtuuagmsiaioudoyn nsvhanuazendoya nsysannsdeya nsulasioyauaznis
anveudoya  meiuniiesteyaievnsuuuunganudiu  msdwundeya  msdangudeya
lassgUszanmiieudmsutoarunnivg wazn1suseynd

Overview and characteristics of big data, big data management, tools and data
preprocessing, data cleaning, data integration, data transformation and data reduction, data
mining for patterns and associations, classification, clustering, neural network for big data
and their applications
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252790 IN1ANUS 1 kU 2.1 6 | 252790 Inendwus 1 wuu 2.1 3 USumieiali
donnaesy
Inendnusiinang
252791 Inenfinus 2 wuu 2.1 6 | 252791 Ineiinus 2 wuu 2.1 ALLAL
252792 Inefinus 3 Luu 2.1 6 | 252792 Ineiinus 3 wuu 2.1 USumbginli
donnaeIy
Inendnusiinang
252793 IN1ANUS 4 wuu 2.1 9 | 252793 Inendwus 4 wuu 2.1 9 AdLAL
252794 Inefinus 5 Luu 2.1 9 | 252794 Ineiinus 5 wuu 2.1 9 ALLAL
4. snedvvsauliduniiein  91wau 3 widoe | 4. snedundsaulitduniiein  9auau 3 wide
fin fin
252682 &unun 2 1(0-2-1) | 252682 duww 2 1(0-2-1) AR
252683 duaun 3 1(0-2-1) | 252683 duwun 3 1(0-2-1) AFY
252684 & 4 1(0-2-1) | 252684 duuun 4 1(0-2-1) AFY
NANEAT WU 2.2
nangnsuTuUe w.a. 2559 nangnsuTuuse w.a. 2564 d198M15USUU
1. Ay 109Au U 12 wieda | 1. JvUeAu 71U 12 wieia
252515 MsAsiziidailendu 3(2-2-5) | 252515 mMsiAsgsAdeileidu 3(2-2-5) AILAL
252523 fwpdiadnduwasngquiuvind  3(2-2-5) | 252523 fivadindudunasnguiwsng  3(2-2-5) ALFY
252561 newelad 3(2-2-5) | 252561 newelad 3(2-2-5) ALLAL
252681 adeiiavadnmaniiugs 3(2-2-5) | 252680 vhtoiimadnmanitugs 3(2-2-5) wasusita
2. 3yden laideandn 12 wuqedn | 2. Avuden laiffeandn 12 wiaefin
nguIYINTIATIZN NEUIYINTIATIZN
252511 msmmmmw?iqm%maunmﬁ 3(2-2-5) | 252511 mimﬂ'wLumsﬁ@mﬁ“ﬂmaum% 3(2-2-5) ALY
252501 MsmANE g 3(2-2-5) | 252512 msvAmngigadsulie 3(2-2-5) Wasusiia
252513 Nguijiuiges 3(2-2-5) | 252513 Nguijuises 3(2-2-5) Usuresuresedn
252514 mwﬁmwm%lﬂu%uqﬁ 3(2-2-5) iR 252514
252516 NSIATIZRANLLR 3(2-2-5) | 252516 MIIATILVANTR 3(2-2-5) ALLAL
252517 N ufjInnsaazn1suszand 3(2-2-5) | 252517 nufjinnseuasnsuszens 3(2-2-5) AR
252518 NWHNITHINUIN 3(2-2-5) iR 252518
252519 %umaﬁ%mimmmmzﬁqﬂ 3(2-2-5) | 252519 %umaﬁ%mimmmmxﬁqﬂ 3(2-2-5) G
252583 g oflAwn19anITIATIER 3(2-2-5) | 252583 FadafAunan1siaAsIEn 3(2-2-5) ALLAY
252611 nuusgiiviuna 3(2-2-5) | 252611 nqufUigiiviun 3(2-2-5) AR
252612 sBeuUTBnsmAwgiian 3(2-2-5) sl
252613 f&'aulmﬂ'wmmzf:jm‘[,umﬁmmmmsﬁ'qm%q 252613 ﬁauhmmqumhmimmmmz‘ﬁ'aﬁv‘z‘m
ABLLANG 3(2-2-5) ABULANG 3(2-2-5) ALLAY
252614 15 adavesSliuesududy  3(2-2-5) | 252614 snadinvesUiniuesuddy 3(2-2-5) AALAY
252615 MsmANETigALUUVANBINNT  3(2-2-5) Wusedwill
252661 newsladieivndin 3(2-2-5) | 252661 ewsladisisadin 3(2-2-5) AALAN
252662 15UAGNTIRUIUS 3(2-2-5) | 252662 \3v1ARIATIRUINIS 3(2-2-5) ALAY
nguIviyAiin nguIvIiyAiin
252520 N uiunuveanglanin 3(2-2-5) | 252520 NgufFUNUTEINTUR 3(2-2-5) ALFY
252521 Nadindanaeidu 3(2-2-5) | 252521 fivAdaTvansldu 3(2-2-5) AaLAN
252522 AangUisvile 3(2-2-5) | 252522 AsngUisali 3(2-2-5) NG
252524 N1SHATIERUNING 3(2-2-5) | 252524 MIIATILAUNING 3(2-2-5) YSuedungsgin
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252525 NYANAUINTTINTUES 3(2-2-5) | 252525 WYARIAULTTINTUGS 3(2-2-5) ALLHIL
252526 quiianaudsiivadin 3(2-2-5) | 252526 nepuiifenaunsiivnde 3(2-2-5) ALLAY
252527 N uf5auariena 3(2-2-5) | 252527 ngufeuasuena 3(2-2-5) ALLAY
252528 flafafin 3(2-2-5) | 252528 Wlafaiin 3(2-2-5) |- AudY
252529 nufingutugs 3(2-2-5) | 252529 nquiingUiugs 3(2-2-5) ALLFY
252530 Ngufsadeiyndln 3(2-2-5) | 252530 Nguisadiivadn 3(2-2-5) ALLAY
252531 Nguieneuduinedn 3(2-2-5) | 252531 Nufereuduinedn 3(2-2-5) JSuresuesgin
252532 INgnIIEau 3(2-2-5) winsredulu
252534 nefinsmuaznsussens 3(2-2-5) | 252534 ngufnsmluaznisuszans 3(2-2-5) USueiuresgdn
252582 vidaiiAuiivadi 3(2-2-5) | 252582 hdetiauityndn 3(2-2-5) ALLFY
252621 nquidliadui 3(2-2-5) | 252621 naufi3slsiaduil 3(2-2-5) AP
252622 fivadinidegouslad 3(2-2-5) | 252622 fivadindigouslad 3(2-2-5) ALLAY
252623 aumslolounulmiavting 3(2-2-5) | 252623 aunslelounulmiiaviinigs 3(2-2-5) ALLAY
252624 NOWHNUNLTINVALIN 3(2-2-5) | 252624 nouarunudeivadin 3(2-2-5) ALLFY
252625 M3Uszandvesfianaiin 3(2-2-5) | 252625 n1sUsvgndvasilasanin 3(2-2-5) ANAL
252626 naufisiadeivadatugs 3(2-2-5) | 252626 nquiisiaidaivadndugs 3(2-2-5) ALAY
252627 Anen1ssiaduandaens 3(2-2-5) Wil
ngudvadinAansussand nauIvadinAansussans
252531 Nguieneuduinesn 3(2-2-5) ghelunquitendio
252535 msdaszinnunuuuduniens 3(2-2-5) finv 252535
252540 57ng1UvBIMsEEUTRLATes 3(2-2-5) RTHERCE LRI
252501 nsleudueaiaiesamiuinemsdeya
3(2-2-5) wusedull
252502 adfemiunsiFeuivesaios 3(2-2-5) wiusednlvel
252552 AdAANEnSNISAML 3(2-2-5) | 252552 AdlaAansnIsAML 3(2-2-5) ALFIA
252553 NMs0RNUULKAYIIATIEiUAOUTS  3(2-2-5) | 252553 nMsppnuuUMAYIATIZduROUTE  3(2-2-5) AR
252572 FEnsvesndinmansuszens 3(2-2-5) findvn 252572
252574 auﬂws@aaqﬁuémﬁnﬁuqq 3(2-2-5) | 252574 wdnaunisiveuRusay 3(2-2-5) USureiuresgdn
Wasudoin
252575 aunaidseuiuseey 3(2-2-5) | 252575 wanaun1siiveyiustos 3(2-2-5) YSuadungsgin
Wagudein
252576 nMsasuuuiaendendamans  3(2-2-5) | 252576 nsasenuuidsedinenans 3(2-2-5) Usumesuresgdn
Wasudedn
252577 Wyadinidadulszans 3(2-2-5) findyn 252577
252577 NOUfaTauUNARAZNITIINKUUSHE 3(2-2-5) RTHERCE LRI
252578 uAaARAUBINITHUTHU 3(2-2-5) finv 252578
252579 MIRATIRTWRIATY 3(2-2-5) | 252579 nslATIERBRIAT 3(2-2-5) ALY
252585 Wadefpuadiamansnisaun  3(2-2-5) | 252585 Widefiaunadinmansnisaaun  3(2-2-5) AR
252586 hdeiruatinmansussynd 3(2-2-5) | 252586 WitofiAuadindnaniUszend 3(2-2-5) ALAY
252640 5703 1uveIMsISELIvBATBsUAT SANe AT
3(2-2-5) el
252641 msiSeudvesianstugs 3(2-2-5) el
252670 aunaiseyRusansiniugs 3(2-2-5) el
252671 auasduasuviuntaiudgn  3(2-2-5) | 252671 evwtanfunazaviunisilugy  3(2-2-5) AL
252672 NM3RATIIFIUTNIUZENA 3(2-2-5) | 252672 mylAghdmuInyUsTend 3(2-2-5) ALAY
252673 fuuuiiaduussend 3(2-2-5) | 252673 fuvuidadulszend 3(2-2-5) AR
252674 aumaidseuiusiasamiunsiu  3(2-2-5) | 252674 aunsiieunusesamsunsdy - 3(2-2-5) ALFY
252675 naFnansareuiiAdineans  3(2-2-5) | 252675 nafmansmpudiuidndinaans  3(2-2-5) AR
252676 LLUUﬁTwammwgiaﬁﬁuqd 3(2-2-5) | 252676 LLuuﬁﬂaaamejia%uqq 3(2-2-5) ASLAL
252677 aumaidseuiusuarssuuidamatn  3(2-2-5) | 252677 aunsieynusuagssuudanadn  3(2-2-5) G
252678 sudouiBnismanngdign 3(2-2-5) | 252678 aumsdsoyiusdesdugs 3(2-2-5) ALLAL
252679 szuunainamsuLATugia 3(2-2-5) | 252679 szuunainamIULATEEHR 3(2-2-5) ALLAY
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GHELAERE
255523 myleTsdsulinyussend  3(2-2-5) usedelu
255571 abfdarmuinuasnisUssend 3(2-2-5) usedelug
255573 nsinsgideyavig v 3(2-2-5) wiuseinlvl
3. endnus 91U 48 nieia | 3. ednwus 31U2U 48 nUwin
252890 AN ANUS 1 WUy 2.2 3 | 252890 Inendinus 1 LU 2.2 6 YSumheialn
AOnAARDIIU
Aneriinusiinan
252891 NEINUS 2 LU 2.2 9 | 252891 IYANUS 2 LUy 2.2 6 YSunaeinli
AOnAARDIIU
Inendwusinans
252892 AN ANUS 3 wuu 2.2 9 | 252892 InedNus 3 LU 2.2 9 ALLA
252893 NEINUS 4 LU 2.2 9 | 252893 INYANUS 4 LU 2.2 9 ALLAL
252894 INYNUS 5 LU 2.2 9 | 252894 INYTANWUS 5 LUU 2.2 9 ALLAL
252895 INWNUS 6 WUy 2.2 9 | 252895 INeTNUS 6 LUU 2.2 9 AR
4. sre3vrdepulsiiuninefin  37uau 4 widae | 4. s1edvdeaulsiiuninefindiuau 4 wineia
fin
252580 & 1 1(0-2-1) | 252681 dunun 1 1(0-2-1) WA
252682 duau 2 1(0-2-1) | 252682 & 2 1(0-2-1) AILFY
252683 dunun 3 1(0-2-1) | 252683 &unu 3 1(0-2-1) ALY
252684 & 4 1(0-2-1) | 252684 &uwu 4 1(0-2-1) ALY

NANgAS WuU 1.1

4. MUTEUTBULHUNISANB1YRMANgATUTUUTS W.A. 2559 AundngasuTuuge w.e. 2564

591 9 nUEAR

594 9 N

nangnsuSuUse w.a. 2559 nangnsuTuuse w.a. 2564 d198M15USUU
7 1 TR 1
aMAnsAnedu AAMSANYIAY
252690 Ineniinus 1 wuu 1.1 6 Miein | 252690 Inendwus 1 wuu 1.1 6 nUwhA ALLFL
97U 6 Wefn 39U 6 NN
aansAnwUane aansAnwUane
252682 dunwn 2 (Liduniioin) 1(0-2-1) | 252682 dunun 2 (Widuniaein) 1(0-2-1) ALAY
252691 Ineniinus 2 uuu 1.1 6 Miein | 252691 Inendiwus 2 wuu 1.1 6 Wi
92U 6 WEAn 92 6 WieAn
TP 2 ST 2
AMANSANYIAY AMANSANYIAY
252683 dunun 3 (difumiein) 1(0-2-1) | 252683 dunun 3 (idunmiein) 1(0-2-1) AR
252692 INg1ANUS 3 wuu 1.1 9 wulefin | 252692 Inendinus 3 wuu 1.1 9 wihefn
924 9 WEAn 924 9 WieAn
aansAneany aamsAnwIane
252684 g 4 (shifumbein) 1(0-2-1) | 252684 dunwn 4 (laidumuasin) 1(0-2-1) ALLAL
252693 N1 ANUS 4 wuu 1.1 9 wulefRn | 252693 Inendinus 4 wuu 1.1 9 wihefn
37U 9 weAn 97U 9 %ein
Ul 3 Ul 3
AANSANEIAL AMANSANEIAU
252694 N1 ANUS 5 kU 1.1 9 nuaeAn | 252694 INenTinus 5 wuu 1.1 9 nulwhn ALLAL
97U 9 BeAn 97U 9 wein
aAnsAneUane aansAnwUane
252695 nNe1inus 6 Luu 1.1 9 wlefin | 252695 INeNnus 6 wuu 1.1 9 wihefn ALLFN
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92U 9 WEAn

37U 9 nuwhn

nangnsuiuuse w.A. 2559 nangnsuTuuse w.A. 2564 #138MsUTuUe
U7 1 S 1
aMAnsAnediu AMAMsANYIAY
252x0¢ AW NABN 3(2-2-5) | 252xxx Ay nden 3(2-2-5) |- AuAu
252x0¢ AW NABN 3(2-2-5) | 252xxx Ay nden 3(2-2-5)
924 6 WeAn 924 6 WieAn
aansAneUane aamsAnwUane
252xxx 1 LEDN 3(2-2-5) | 252xxx v den 3(2-2-5) |- Audy
252682 dunwn 2 (Liduniein) 1(0-2-1) | 252682 dunun 2 (Widuniaein) 10-2-1) |- ;Aufy
252790 INe1ANUS 1 wuu 2.1 6 wu2eAA | 252790 INennus 1 wuu 2.1 3nuein |- USumiiedeli
573 9 WLEAn 573 6 VAR AonAdaanu
Inendnusiinang
A 2 ST 2
AMANSANYIAY AANSANYAY
252681 ﬁu‘ﬂ”aﬁmwmﬁmmamﬁuqa 3(2-2-5) | 252680 ﬁ’ﬁaﬁmwmﬁmmam%%uqq 3(2-2-5) |- wWasuswan
252683 dunun 3 (Liduniein) 1(0-2-1) | 252683 dunun 3 (aitfumeiin) 1(0-2-1) 252681 1Uu 252680
252791 Ineniinus 2 uuu 2.1 6 Mihein | 252791 Inendiwus 2 wuu 2.1 6 Wein

aansAneUane aansAnwUane
252684 dunwn 4 (Wiumiein) 1(0-2-1) | 252684 dunun 4 (idunmihein) 10-2-1) |- AudEN
252792 Ineniinus 3 Luu 2.1 6 Mihein | 252792 Inendinus 3 wuu 2.1 9 mihwein |-  USumidenalid
92U 6 WEAn 924 9 WieAn donndesiu
Inendnusiinang
U7 3 ST 3
AMANTSANYIAY AMANSANYIAY
252793 INg1ANUS 4 wuu 2.1 9 wulefin | 252793 Inendinus 4 wuu 2.1 9 wihedn |- ALAU
924 9 WEAn 924 9 WieAn
aansAneany aamsAnwIane
252794 INg1ANUS 5 WU 2.1 9 wulefin | 252794 Inendinus 5 wuu 2.1 9 wihedn |- ALAU
97U 9 wein 373 9 wwn
NANEAT WU 2.2
nangnsuTuuse w.A. 2559 nangnsuTuUse w.A. 2564 d13en13uulse
U 1 Ul 1
ANANTSANWIAY 2MANTSANYIAY
252515  ATIATIEATIHATU 3(2-2-5) | 252515 AT RTeilendu 3(2-2-5) |- mudu
252523  fvadadaduiasguaving  3(2-2-5) | 252523 fivrdinidedunaznguiuming  3(2-2-5)
252561 vewelad 3(2-2-5) | 252561 vawelad 3(2-2-5)
37U 9 weAn 97U 9 %ein
aansAneUane aansAnwUane
252x0¢ W UABN 3(2-2-5) | 252xxx 3y nden 3(2-2-5)
252xx¢ FUADN 3(2-2-5) | 2520 FwUEDN 3(2-2-5) AuB
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252x00¢ U UADN 3(2-2-5) | 252xxx 38N 3(2-2-5)
924 9 WeAn 37 9 nUwAn
T 2 7 2
AANSANEIAY AMANSANYIRY
252x00¢ U UADN 3(2-2-5) | 252xxx 30N 3(2-2-5) AdLAY
252681 vdafiavadnmanidugs 3(2-2-5) | 252680 FatoiiAuadinmansiuga 3(2-2-5) WasusHaan
252681 1{u 252680
252580 dunwn 1 (Litlumiein) 1(0-2-1) | 252681 dunwn 1 (laddunuaein) 1(0-2-1) WasusHaan
252580 1u 252681
252890 e TNUS 1 LU 2.2 3 wihein | 252890 endnus 1 wuu 2.2 6 ein YSuntheiale
99 9 eAn 921 12 wuaweia aonAdndtu
Inendnusiinang
aansAneUane aansAnuUane
252582 dunun 2 (diumibein) 100-2-1) | 252682 damun 2 (alfuniasin) 1(0-2-1) WagustEan
252582 1Uu 252682
(ilesanfiasian
252891 N1 iNUS 2 wuu 2.2 9 wuleAn | 252891 INGNTINUS 2 WU 2.2 6 AR USuneRals
924 9 WeAn 924 6 WeAn dannansiu
Inendnusiinang
U7 3 U7 3
AANSANYIAY 2ANSANYIRY
252683 dunwn 3 (dumiein) 1(0-2-1) | 252683 dunun 3 (Widunmihein) 1(0-2-1) AdLAN
252892 NEINUS 3 UUU 2.2 9 mihein | 252892 Iendnus 3 wuu 2.2 9 wein
924 9 WeAn 924 9 eAn
aansAneUane aamsAnwIUane
252684 dunwn 4 (Wumiein) 1(0-2-1) | 252684 dunun 4 (aidumiein) 1(0-2-1) AR
252893 AN ANUS 4 wuu 2.2 9 mulefAn | 252893 INeNTWUS 4 WU 2.2 9 nulwhn
924 9 WeAn 924 9 eAn
ST 4 ST 4
aMAnsAnedu AAMSANYIAY
252894 INe1iNUS’ 5 WU 2.2 9 wlefin | 252894 INeNTIWUS 5 WU 2.2 9 e AR
97U 9 wefn 393 9 wwin
aansAnwUane aansAnwUane
252895 NEINUS 6 LUU 2.2 9 Mihein | 252895 endnus 6 wuu 2.2 9 miwein ALY

A1319USULTIBUANEUNE T8 IVIVBIMANEATUSUUTE W.A. 2559 AundngnsuTulss

n.A. 2564

NANgEAS WUU 2.1

nangnsuuuge w.A. 2559

nangnsuTuugs w.A. 2564

d13en1suTule

sy

252681 vhtofimuadinaanitugs 3(2-2-5)
Special Topics in Advanced
Mathematics
Anvuaslianzivhdondnmansiugai

aula

Study and analyze topics in advanced

mathematics that are of special interest

FyrlisAu

3(2-2-5)
Special Topics in Advanced Mathematics
Anwnagiinseiiidendamanstugi

252680  vhidetiavadineanituge

aula
Study and analyze topics in advanced
mathematics that are of special interest

- Wagusie a1n
252681 \Ju 252680
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nangnsuTuUse w.A. 2559 nangnsuTuuse w.a. 2564 g15zn1UTuUse
Jydan Jydan
NGUIVINTIATIZR NEUIVINTIATIZA
252678  szideuTBmemAnvngian 3(2-2-5) | 252612  sudeuiBnmsmeAvaneign 3(2-2-5) | - Wasuswasn

Optimization Methods

wUUIABIEDALazaDALUULUIBULTIBU L9
ApunNduazilidu mamannsiigauuuain
undsgendiuiAsugeansaania

Static models and comparative static,
convex sets and concave functions, static

optimization, applications for microeconomics

Optimization Methods

wuuMasdainLazadauuuLUTa Uiy 1wn
Apunnduagilidu s mamanmnsiigauuuain
undsgendfiulAsugeansyania

Static models and comparative static,
convex sets and concave functions, static

optimization, applications for microeconomics

252678 (Uu 252612

- Wasunguan g
adamaniszend
wndunguivinis
1AT1EN

252615 mimﬂ'ﬁmmzﬁqmmemammsﬁ
3(2-2-5)

Multicriteria Optimization

ﬁauiﬂumm:ﬁqm Ussianaaslgyminism
Aungiigauuuvanainasi AmmeuUsEaNSAMIaY
amaulilanau 3n1suuuaetdmdn madadea
nanf Bnsuuultianans Jymnismanmngiign
WUUNABLN LT fjfymmimmmmzﬁqmw
AANUILTINTIN NsUszendveslymnismean
WanefigauuUmaneLnasi

Optimality conditions, classification of
multicriteria optimization problems, efficiency and
nondominance solutions, weighted sum method,
scalarization  and

nonscalarizing  method,

multicriteria  linear programming, multicriteria

combinatorial optimization, practical applications

of multicriteria optimization problems

- Winsedn e

nguIvyAtin

GHEL AT
252627 Anenisivaauiieadiaeans  3(2-2-5)
Mathematical Cryptography
wurAnLTIRvAdna1nsuIngIn1sIREaU
FumeriEnsdsiadunuuaNAsLATLUUBELINAS
HUlAWTNS Inenmssiadunauaassazuagien
a9N137IN FEUUNSNTRETUONSALOUAZNTWLENAY
UsgnauauIuLin
Algebraic concept for cryptography,
symmetric and asymmetric algorithms, elliptic
curves, public-key cryptography and discrete
logarithms, the RSA cryptosystem and factoring

integers

- Winsedn e
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nangnsuTuUse w.A. 2559

nangnsuTuuse w.a. 2564

g15zn1UTuUse

nguIvIAdinAEnsUIzENS

nguIvIndinAEnsUszENs
252640 iﬁﬂgmmaam'iL’%ﬂuiﬂ@qm?@umxﬁﬁﬂ@ﬁ-
it 3(2-2-5)
Foundations of Machine Learning and
Algorithms
nsanAiAudsdeseandliisngn ns
BousgnaedaeUssananuiiandu pnuaiunse
lun1siSeusionsy nsaiaganinuewdesiualnm
Fudou mupaandeunsUszinauaalndifies
718 nsandrmadsadalassadisliingn damn
wedudy nsyan MsfndenwagnIsaeunIuLUY
31809 NM3s3eudidereuing nsanAinudeme
Waadglviingn n1sdlsnaniudenndatuay
@iesnn 3Bdeuamuinsiieud T5ndeuaeiu
nsieuddes Bndouamunsiieuddesuuualn
wAgRN FunesniInmeTuNATL
Empirical risk minimization, probably
uniform
the tradeoff,

estimation and approximation errors, the VC-

approximately ~ correct  learning,

learnability, bias-complexity

dimension, structural risk minimization, linear

predictors, boosting, model selection and

validation, convex learning, regularized loss

minimization, fitting-stability tradeoff, gradient
descent algorithms, stochastic gradient descent

algorithms, support vector machine

- Winsedn e

252641 msi3euduouniosiugs 3(2-2-5)
Advanced Machine Learning
nsawunUsziandeyadiedunesn

nnmesiuadu Anseeiila Jywinsmuienane

nduuazdudou dulidaduls drulndidsedian
lasanelszamiien MIuUangd N15aavuadia N3
a¥auazn1sAndenanuaz

Data classification with support vector
machines, kernel methods, multiclass and
complex prediction problems, decision trees,
nearest neighbor, neural networks, clustering,
dimensionality reduction, feature selection and

generation

- Wiusnednlal

252574 aunsdseyiusanydugs 3(2-2-5)
Advanced Ordinary Differential
Equations
Mg uiunn1alase aun1sideunusidad

wazliidadu Jymeamouusnfiuasiongiu vgud

walesnmuessruuidnduuaslddudu sudeuisi

ARNUBNGENIGH ML VANIAUDIANNNTIDYAUS

Tuszuu
Existence theorems, linear and nonlinear

differential  equations, regular and singular

boundary value problems, stability theory of
linear and nonlinear systems, Liapunov's second
method, differential

geometric  theory of

equations in the plane

252670 aunsiseyiusanayiugs 3(2-2-5)
Advanced Ordinary Differential
Equations
nguwiunnisiaswaziianuduldedie

Wed aunisidseuiusidudunazligady ssuy

aun1sidewiusidudu noujunaiesaimuazly

whesnmeessruvaNN e yiusdudusaslige

W
Existence and uniqueness theorems,

linear and nonlinear differential equations, linear

systems, stability and instability theory of linear

and nonlinear systems

- WasusiEan
252574 1Ju 252670
- USuAmesune 183
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252678 seAduUTBMIMMANIINETian 3(2-2-5) | 252678 amm%mqﬁuésiaﬂsuzuqa 3(2-2-5) | - WasuTein
Optimization Methods Advanced Partial Differential Equations wWasufesue
LUUIABADALAzADALUULUIBULTIBY Lam ‘Ma“ﬂmi"’uguqwammmﬂ%qaqﬁuéﬂ'aﬂ 18397
pounnduazilsiduin msmawugiigauuvaln | suduivdaduduuazliBadu nawasadisgou n1s
unlszendiuLAsygeansganie uunaunsliteuRustesdufuans auanlRvews
Static models and comparative static, LRATAIUTUANNITLT9T LTanasluannaztdy
convex sets and concave functions, static Ial,waﬁuaﬂuia‘ﬁﬂﬂ
optimization, applications for microeconomics Advanced concepts of linear and
nonlinear first-order partial differential equations,
weak solutions, classification of second order
partial differential equations, properties of
solutions for elliptic, parabolic and hyperbolic
equations in general dimension
252681 vhtefimuadinaanitugs 3(2-2-5) | 252680 thiafiauadnmanitugs 322:5) | - Waguswan

Special Topics in Advanced

Mathematics

P :
< a

Anvuariineiidondaaansuged
aula
Study and analyze topics in advanced

mathematics that are of special interest

Special Topics in Advanced Mathematics

Anwuagiinseifidendnmanituged
Waule

Study and analyze topics in advanced

mathematics that are of special interest

252681 1Ju 252680

NFUAVIEDA
255523  mswesgidauUsnussend  3(2-2-5)
Applied Multivariate Analysis
N1IWINLAIUTNANAIWAUT NS IMFMU
Foyavanomuys msoyuudadaiieafunnmes
Anadslusynsvilinguuazassndy n1siases
AuUsUTIURaIEfLUS NsAlATIzddIuUsEneu
7dn n5iAs1entdade n15TATIERTILuNNgY N3
Aasgiudangy nsanavanedf uaznisuszans
Multivariate normal distribution, graphs
for multivariate data, statistical inferences about
mean vectors for one and two populations,
multivariate analysis of variance, principal
component analysis, factor analysis, discriminant
analysis, cluster analysis, multidimensional scaling

and its applications

- Wiusedn e

255571  @RALDIAIUIULAZNT 3(2-2-5)
Computational Statistics and
Applications
wadlanmsuaiviuadiolumansmeiiu

FRunuansUuazudalun wnesdtelunisiuan

q

s31a03oya nadianeufaisla uagnis

o}
o e

Modern computational techniques in
statistics, Bootstrap and Jackknife methods,
intensive computational tool, data simulation,

Monte Carlo techniques and its applications

- Wiusnedn vl

255573 myiaswideyaruaive 3(2-2-5)
Big Data Analytics
ANUNNNBLAZANANYzYITaYaTUIN

gy n13dnn1sdeyaruinlng Lﬂ%"mﬁaﬁ”uﬁmuaz

msdnnseudeya msviauazendeya nsysan
nsfeya nisulasdayauaznisanveudeya n13vil

wilasdayaliion suuuungANuduius n1siuun

- Wusedn el
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daya nsdanguideya laseingdssamiitendiniu
Jayarualng wagn1sussend

Overview and characteristics of big data,
big data and data

preprocessing, data cleaning, data integration,

management,  tools
data transformation and data reduction, data
mining for patterns and associations, classification,
clustering, neural network for big data and its

applications

NaNgAs wuu 2.2

nangasuFulse w.A. 2559

nangnsuTuuse w.a. 2564

#13emsUTuU

A1U9AY
252681  vhlefiavatinmantuge 3(2-2-5)
Special Topics in Advanced

Mathematics

o :
& a

Anwuagiinseiidendaaansdugad
raula

Study and analyze topics in advanced
mathematics that are of special interest

Fp1sAU

3(2-2-5)
Special Topics in Advanced Mathematics
Anvuagiinseiidendinmanstugedn

252680  vhilediauadinaanituge

raula
Study and analyze topics in advanced

mathematics that are of special interest

- Wabuswa 90
252681 Ju 252680

252580 duuun 1
Seminar 1
MIANALATT A1581U NITAALASIEI Uay

ANFUNAUDKNAIUITE WIBUNAUNITIVINTITNNG

mﬁmmam%ﬁmﬁaaglummau%

1(0-2-1)

Practice how to search, read, critical
thinking and give oral presentation of research or

article of current interest in mathematics

252681 @&l 1 1(0-2-1)

Seminar 1

MSANALATT A1581U NITARLATIZR NS
UNALOLAYOAUTIINANUITY WROUNAIUNA
%mwswwﬂsﬁmmas}%ﬁﬂﬁé’ﬂagﬂummaﬂﬁa

Practice how to search, read, critical
thinking and give oral presentation of research or

article of current interest in mathematics

- Wasuswa 9n
252580 1 252681

a =)
2AYADN

NGUITINTIATIER
252501  msmANNgTiaea e 3(2-2-5)
Fuzzy Optimization
w3 dydenazassnaransisude n1s
fndulanarginaiidvly wanaddudy n1swien
wanefignidudy wenadfuldmiunmsmanig
figeAsaiis nsuszgndld lumsuimsdans
Fuzzy set and fuzzy

logic, fuzzy

multicriteria decision making, fuzzy optimization,

a =
AYaDN

NgUIVINTIATIZR
252512 msmAnNEigaidue 3(2-2-5)
Fuzzy Optimization
waddydouasasinaraniinyde n1s
dadulaarainaeiidvle wanaddudy n1swad
wangfigaifudy wepadfulsdmiunsmenng
figeAsuiis msuszgndld lumsuimsdanis
Fuzzy set and fuzzy

logic, fuzzy

multicriteria decision making, fuzzy optimization,

- Wasusa

Advanced Probability Theory

wgesuary3giinnuiiazdu feiduw
worstlanazileidun1snszans n1sdufitnsn fuus
quuarAamani nsgiivesnisnsgane

Measures and  probability  spaces,
measurable functions and distribution functions,
random  variables

integration, and expected

values, convergence of distribution

fuzzy reasoning for fuzzy optimization, | fuzzy reasoning for fuzzy  optimization,
applications in management applications in management
252514 vguaruhazdudugs 3(2-2-5) - YN 252514

252518  VIQUNITUANUDL 3(2-2-5)

Distribution Theory

- M3y 252518
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Hlandulansa-tnasuazd1nuvounani
Hadduailenuarardureasilan daidunageuuay
ASHANKAWAEAILUT TenduTadunaznisuanuas
FIALTIUNITUUNITLINLAT N13GLITBINITUANUAY
N ufireerinse-lelulanveanisuanias Hanmnse
LAZdIINUINITUDINITHANUAY

Dirac-delta Delta
Heaviside function and Heaviside

function and

sequence,

sequences, test function and distributions of

several variables, linear functionals and

distributions,  operations  on  distributions,
convergence of distributions, Schwartz-Sobolev
theory of distributions, direct product and

convolution of distribution

252678 seAduuUTBMIMMANINETian 3(2-2-5)
Optimization Methods
LuuaesEtaLazeinLuUUSsuTiBU 1on

Aounnduaziledidun msmAwneigauuuain

unUszendiuLAsygAansganie
Static models and comparative static,

convex sets and concave functions, static

optimization, applications for microeconomics

252612 seAduuTBnsmewgiian 3(2-2-5)
Optimization Methods
LLUUﬂWaQQﬁaWLLaEﬁaﬁLLUULﬂ%UULﬁBU LR

Aounnduaziledidu msmAwmneTigauuuain

unlszendtuLAsYgAansganIe
Static models and comparative static,

convex sets and concave functions, static

optimization, applications for microeconomics

- Wasusiaan
252678 1T 252612

- Wasunguan ngu
IpdlamansUseyna
wndunguivinis
AATEh

252615 msmAmNEigaLUUaIeIN
3(2-2-5)

Multicriteria Optimization

Foulumngiian Usstnnuasdgmnim
Angiigauuuvansinasi mmeuUsEansanuay
amaulilannu 38n1suuuaisinin medade
nanf Bnsuuuliianans Jymnismanmigiign
wuuvaeinasidadu Jgmnismamngiigauuy
naenaaidan1sdn nsussendvesdymnismen
WaneTigauUUaELna

Optimality conditions, classification of
multicriteria optimization problems, efficiency and
nondominance solutions, weighted sum method,
scalarization  and

nonscalarizing  method,

multicriteria  linear programming, multicriteria

combinatorial optimization, practical applications

of multicriteria optimization problems

- Winsedn e

nguIvIYALin
252524 ASAATIEAUNING 3(2-2-5)
Matrix Analysis
NMIUENAIUTENBUTOUUNING LunSndyiln
Ay nyUluming dannduiiluveaiai-tnulsa
yoduvenun3ng windidadeain ausia n1s
LENKUUANTURE IR IAMING
Matrix factorizations, special types of
Moore - Penrose

matrices, matrix groups,

generalized inverse, norms for matrices,

orthogonal matrices, definiteness, Singular value

decomposition

nguIvIYAtn

252524  MSAATIBANNING 3(2-2-5)
Matrix Analysis
nsmumuATiiugusiisadadadu

WIVBNFUUEIN WA AlLaNIZ AuLun3nduay

sUsvuUhyeld Adeidadaian vuinveauning wm

a _«

Sndvtiafiey WMSNGUSAR ANLITRGUINYEAUN
- .

3nd waeslsidunareaun s Baunind

Elementary linear algebra review,

partitioned matrix, rank eigenvalues, matrix
polynomials and canonical forms, numerical
ranges, matrix norm, special types of matrices,
normal matrix, positive semidefinite matrices,

majorization and matrix inequalities

- USumesunesieien
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252531 nguiareuiumesn 3(2-2-5) | 252531 wnuidreudumnesn 3(2-2-5) | - USuAeBunesiein
Combinatorial Theory Combinatorial Theory
HaymuAeadunisuaniu nguiumieaiu HymiAsatunisuaniu n1siFeanaznns
nsLden ﬂi;dﬂWiL“i'ENﬁmﬂﬁ‘&muawqwﬁu%mnmq on naNNTFUNATIU NufunveusuwE nannIs
duredlnag) N1598NKULLTINITIA Wsduasdneen fldduroduiln anuduiudideu
Enumeration problems, theorems of | i N158ONKUULTINITIN Nuunvedinae
choice, permutation group and Polya’s Enumeration problems, arrangement
enumeration theorem, combinatorial design and selection, the pigeonhole principle, Ramsey's
theorem, inclusion-exclusion principle, generating
functions, recurrence relations, combinatorial
designs, Polya’s theorem
252532  AngInssvaau 3(2-2-5) | - viwsneiulv
Cryptography
wRaeniUIeInssfady ssuvsady
wUUAANEAN SuneuIsH SRR ULIUAIINASUAY
WUURANNIAS gnasnisfiunasAnTidaduuu
AN INTIRATUNYUIAITI TN TEUUNITIITHATY
91310810 anawfunIviaLazilsiduley
Concepts of cryptography, classic
cryptosystem  symmetric  and  asymmetric
algorithms, discrete logarithms and Diffie-Hellman,
public-key cryptography, the RSA cryptosystem,
digital signatures and hash functions
252534 vguinauwasn1sussynd 3(2-2-5) | 252534 wnguiinsvuaznisuszend 3(2-2-5) | - YSuAne3uesIein
Graph Theory and Applications Graph Theory and Applications
nswl nsvges Fuls nisideules 3d waRRugIuTaIguiina nssulsl
wazipdns n1sdug Swussaaviendassuazadn | Anudenles n1sdug nsessians nsmlusiasiu
NuuINTd 51T esEuU nTMsEYTEnIe Ngud | N5 1M835EUIU N1TKeNAIUTENOUTRINTIN N9
nIHYALn 58U8ENT N NTINSEYNANIG Y1890 NunIw
Graphs, subgraphs, trees, connectivity, | fivadin
paths and cycles, matchings, chromatic number, Basic concepts of graph theory, trees,
independent sets and cliques, Ramsey theory, | connectivity, =~ matching,  Eulerian  graphs,
planar graphs, directed graphs, algebraic graph | Hamiltonian graphs, planar graphs, graph
theory factorizations, graph colorings, directed graphs,
networks, algebraic graph theory
252627 Anenssvaduideademans  32-2-5) | - ifiuseivnlval

Mathematical Cryptography

wurAnLTIRvAdna1nsuIngInsIREaU
FumeriEnsdsadunuuaNAsLATLUUBEINAS
HUlAWTNS Inemssiadunguaas sz ien
an137iN sEUUNESNsRaTUeNSAlEuATNTLENA
UsgnauauIuLiu

Algebraic concept for cryptography,
symmetric and asymmetric algorithms, elliptic
curves, public-key cryptography and discrete
logarithms, the RSA cryptosystem and factoring
integers

nguIvIAdinAEnsUTEENA
252535 msieswiarmaauuuluninis 3(2-2-
5)
Formal Concept Analysis
nsiaueedrnluszuuvessing uls
AdamansuazunUszandluineinisaeuiiames
Tngianizagnedelunisiiasizvidoyauaznis

3

nguIvIAdinAEnsUszene

ANy 252535
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UszanananIuy IINFIULAENuveUaniiY LuIAR
Y9IuanfiTINNTouEes Tenuuasiuny fuseney
Lardiugey LulAnUeInITiakarnIsiUssuiiay
ﬂiE]UL%‘IEN
Systematic presentation of
mathematical foundation and their applications in
computer science, especially, in data analysis and
knowledge processing, Lattice-theoretic
foundations, concepted lattices from contexts,
definition and representation, parts and factors,

comparing contexts and measuring concepts

3(2-2-5)
Foundations of Machine Learning
wsuidsnnsiSoud\deadn nsandiny
doadauszdneliidhan nsi3euigniedlagyszanu
anuzdu anuansalunisideusiensy nns
famamueudsaiunnududeu miueainadey
nsUsganauazATlndiAes 733 n1sandiades
\Balassadrslishan dviwneady nisyav n1s
Anidenuaznisaauniuluudnaes Maseuiidneu
1ind nsandniudemeideansiyliidian s
ANNAANUARAARDIUAZIATETAN

252540  SINFIUVINSTEUFVOUATO

Statistical learning framework, empirical
risk minimization, probably approximately correct
learning, uniform learmnability, the bias-complexity
tradeoff, estimation and approximation errors, the
VC-dimension, structural risk minimization, linear

predictors, boosting, model selection and

validation, convex leaming, regularized loss

minimization, fitting-stability tradeoff

- Wiusedn e

252501 msiFeuivesiaiosdmiy 3(2-2-5)
ensteya
Machine Learning for Data Science
nsdwundsziandayadiadunesn
nnmesuuady 3nseeida Jywinisiuevae
nauuazdudou fulidinauls funeuislndidesgn
QREIRINGGH
Support  vector machines, kernel
methods, multiclass and complex prediction
decision trees, nearest

problems, neighbor

algorithms, clustering

- Wiusne sl

aso W

252542  ahddmiunsteuivennses 3(2-2-5)
Statistics for Machine Learning
1 @ £y 1 Il )
AuUNazLdu Awdsdy aAuiasdu
wuuilidaulouazaududase armaniuareaunis
. ‘ - o
w15Av AAuLUTUTIU eaun sl dendu
Aofdaluluugd oaunN15URIERNAY N1TUANLIINT

U DANNITVOIMUALAYTUIY NITLIILILUUUTNA

aauN1Tlngan
Probability, random variables,
conditional  probability and independence,

expectation and Markov’s inequality, variance and

Chebyshev’s inequality, moment

Hoeffding’s

generating

functions, inequality,  binomial

- Wiusnedn vl
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distribution, McDiarmid’s inequality, normal
distribution, maximal inequality
252576 aunsdseyiusaninydugs 3(2-2-5) | 252574 vidnaun1sBeuiusansy 3(2-2-5) | - YSumaduresedin
Advanced Ordinary Differential Principles of Ordinary Differential _Wasudedn
Equations Equations
nguiunnisiiass aunseyiusidaudunay wIAnBguijvesaunisdeeyiusduiu
LiiBadu Jymidrweuysninas tengiu nauf | Andeuazdusduge ssuvaumsifudusuduiinia
wadesnmaesszuudadunayliidudu sulevisi | autRafosnmuayliiefosnimuasszuvaunisds
aoswadlatuen nquiisviedavesaunisBeoyius | syiusiBaduuarlidadususuiivis
Tuszuu Theoretical concepts of first and higher
Existence theorems, linear and nonlinear | order differential equations, systems of first order
differential equations, regular and singular | linear equations, stability and instability properties
boundary value problems, stabilty theory of linear | of first order linear and nonlinear systems of
and nonlinear systems, Liapunov’s second | equations
method, geometric theory of differential
equations in the plane
252575 aun1siaeyiusges 3(2-2-5) | 252575 widnaunsieynusses 3(2-2-5) | - USuAeBunesiein
Partial Differential Equations Principles of Partial Differential _Wasudedn
Yaynladdiusvaunisideeuius n1s Equations
Suunaun1sdeyiiustosdududsuiudesnauauda ngufunvesaunnisoyiussesduduil
yosraasdmivaunadng Banslvawesds | wiadaduuarlidadu nsduunauniaidsoyius
lowesluan nsfadeveswataaudmiuannisds | gesdudvassluaesdinds Jguuaa-Inadinsu
oyiusEonined suuuvremTiesuarnsuamn | aunsaduuarannisaduieulundedia aunisan
Yang ngufidng feidureniu aunsduiinda Usall | danelussuiy
Tolutan Lagn1shanuaseNse The theory of linear and nonlinear first-
The Cauchy problem for partial | order partial differential equations, classification
differential equations, classification of second | of second order partial differential equations in
order linear partial differential equations, | two variables, well-posed problem for the one
properties of solutions for elliptic, parabolic and | dimensional wave and heat equation, the Laplace
hyperbolic equations, existence of solutions for | equations on the plane
elliptic partial differential equations, topics from
Fourier and Laplace transforms, potential theory,
Green’s functions, integral equations, Sobolev
spaces and Schwartz distributions
252576 msasnuUUTaeudndineans 3(2-2-5) | 252576  nsasemLUUBIndinaans 3(2-2-5) | - YSuAreduiesiein
Mathematical Modeling Mathematical Modeling _Wasudedn
wurAnfesfuiisafuuuusiaeaids WINAAFIKUUITIAGINAIERS NTZUIUNTT
AdAAIENT LUUTIa0T9n5I ATEUIUNTTIIRY | adeiuuuiladaans ﬁ?LLUUL%GﬂiﬁMﬂ"Iﬂﬁ%‘ifUQH
ns$raedlnglidoya msufuuuudass wwudaesd | Aldaunisideoyiusuaznisinsiziduuuida
Taundsoyius uuusassiildauniswasig adamansidedn fuvuidsadamansildaunis
Fundamental concept of Mathematical | Wasing
modeling, graphical modeling, process of Concepts of mathematical modeling,
modeling, modeling using data, adjusting the | process of mathematical model construction,
model, model using differential equations and | advanced mathematical model with differential
model using difference equations equations and the in-depth model analysis,
mathematical model with difference equation
252577  vguijansaumeias 3(22:5) | - ifiusedvlm

NPBNRUUTHA

Information Theory and Coding Design

wwaAaLAgINUNgURaTALNA N BfAIN

' g ¢ as a & aa

U3z du Tupeuiduoufinisla Tunauitusnzuas
wulunsinans 35veslnaaisa toulnsl Auau
auysal nuanududeu wuiAnfgtungulsia
AsEUILNSIIMAENTnEATITE N1IRTIRTULAE LA LY
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Jollanann swaunladeRanain siadaduiiayug
i

Concept  of  information  theory,
probability theory , collision algorithms and meet-
in-middle attacks, Pollard’s method, entropy,
perfect secrecy, complexity theory, concept of
coding theory, error detections and corrections,
error-correcting codes, encoding and decoding

algorithms, some special linear codes

252578 uARANAYRINTTWUIHY 3(2-2-5)
Calculus of Variations
ﬂﬁmhﬁwmﬁqﬁ%'uﬁaﬁ%uaQjﬁuﬁqﬁsﬁu

niefauus ﬂﬁiLLUst”Iummﬁqﬁ"‘u’uuaaﬁ%uagﬁu

o o

Hlerdulaingiuan n Heidu nsudsduvesilanduian
Fuogivitsrdumaeiuls Basdludymnissiu
1un Buarsduiomesessiass 3354 uarituau
nlsiv

The variation of functional depending on
function of one variable,the variation of functional
depending on n unknown functions, the variation
of functional depending on function of several
variables, direct method in variational problems
such as Euler’s finite difference method, Ritz

method and Kantorovich method

- iR3Y1 252578

252600 sIngIuTRINIIFIUTURATDILATSANDA-
iy 3(2-2-5)
Foundations of Machine Learning and
Algorithms
nsanAiAudsndeusedndliisnan n1s

Beudgndedasussananuiiasdu pruauise

lun1siFeuiionsy nsanaganinueuwldesiuainm

Fudou ueamndeunITUsTINAazAlnAL AL

1738 nrsanmaandsaddasiailsiing fam

wslBudu n1syann MsfndenuagnIsaeunIuLuY

31809 NMsiFeudidneuing nsandinnudenie

Waadgldsngn n1sdisnaniudenndatuay

wefiosnm Biedouasmunaidoud Bindouasa

Insiisuddes Fndeuanuinsifisuddosuuvaly

upafn FunasmnmosLuATy
Empirical risk minimization, probably

uniform
the tradeoff,
estimation and approximation errors, the VC-

approximately ~ correct  learning,

learnability, bias-complexity

dimension, structural risk minimization, linear

predictors, boosting, model selection and

validation, convex leaming, regularized loss

minimization, fitting-stability tradeoff, gradient
descent algorithms, stochastic gradient descent

algorithms, support vector machine

- Winsedn e

252641 mai3puivonniosiugs 3(2-2-5)
Advanced Machine Learning
nsawunUsziandayadigdunesn

nwesuuafu n1seeiila Jgmnismiunevane

nduuazdudou dulddadula drulndiesiian

- Winsedn el
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lasseUsvamifien N1sLUnNgy N1sanuwIndia n1s
afauazn1sAadenanuae
Data classification with support vector
machines, kernel methods, multiclass and
complex prediction problems, decision trees,
nearest neighbor, neural networks, clustering,
dimensionality reduction, feature selection and
generation
252574 amwv“maqﬁus’mﬁiﬁuq& 3(2-2-5) | 252670 amﬁv‘z‘magﬁuﬁrmﬁm‘ﬁguqn 3(2-2-5) | - WaeusHaan
Advanced Ordinary Differential Advanced Ordinary Differential 252574 Wy 252670
Equations Equations - USumeSuigsein
M unN138a3e aun1sideunusLFady nguiunnisiiaseuaziinuduliedns
wazldiBudu JymArweudsnivaziongiu nqud | ed aunisidseuiusidudusazlildadu ssuy
wefsnmvasssuuiBadunarlidadu sefeudsi | aunindeeyiufidadu nouiunadesnmuasl
dowendeyuen nufisviedinvesaunsideuius | wlesnmussssuvaunisiliveyiusidadunarliids
Tuszunu Wiy
Existence theorems, linear and nonlinear Existence and uniqueness theorems,
differential  equations, regular and singular | linear and nonlinear differential equations, linear
boundary value problems, stability theory of | systems, stability and instability theory of linear
linear and nonlinear systems, Liapunov's second | and nonlinear systems
method, geometric theory of differential
equations in the plane
252678 sufeuimamaumngiian  32-2-5) | 252678 aunsdeuiudsestug 3(2-2-5) | - WasuToin
Optimization Methods Advanced Partial Differential Equations | _ 1J&gusiasune
wuUEesEDaLazaRaRUULUTBUTIEY 1w Mﬁﬂmi‘ﬂzquadﬁmmiﬁﬂayﬁuﬁ‘ﬂaa 1659
Aounnduailidui mamamnefiganuuadn | Suduiindadadunerlidady nawmasetissou n3
unlsgendiulasugeansganie uunauNsBeyiustosdufuant anautRvawa
Static models and comparative static, LRAYEINTUANNITLT929T 1 Tann91luanagLds
convex sets and concave functions, static "meaﬁuaﬂuﬁaﬁﬂﬂ
optimization, applications for microeconomics Advanced concepts of linear and
nonlinear first-order partial differential equations,
weak solutions, classification of second order
partial differential equations, properties of
solutions for elliptic, parabolic and hyperbolic
equations in general dimension
252681 vhtefimuadinaansiugs 3(2-2-5) | 252680 vhdefiAuadinaansTugs 3(2-2-5) | - WasusWaan

Special Topics in Advanced
Mathematics

P
&

Anwuazinseiidendnaansdugad
Uaule
Study and analyze topics in advanced

mathematics that are of special interest

Special Topics in Advanced Mathematics

Anwuagiinseiiidondnmanitugsd
Uaule

Study and analyze topics in advanced

mathematics that are of special interest

252681 \Ju 252680

nguIvEDA
255523 msuAswiiuUsnUssend  3(2-2-5)
Applied Multivariate Analysis
MIuaNLIUINANa1eAILUs nTdmTy
Foyavaniuys msoyunudadaieiunnmes
Anadsluuszynsvilinduiazaeangy n13aszi
ANNKUSUTIUMAIEILUS N15ARseidIuUsEne
ndn M3iAsendade n1siAseRdunngu n1s
Aaswiulangy nsainavanelia uazn1sussand
Multivariate normal distribution, graphs
for multivariate data, statistical inferences about

mean vectors for one and two populations,

- Wiusnedn vl
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nangnsuTuUse w.A. 2559

nangnsuTuuse w.a. 2564

g15zn1UTuUse

multivariate analysis of variance, principal
component analysis, factor analysis, discriminant
analysis, cluster analysis, multidimensional scaling

and its applications

aa a o

255571  aRAfieAIuIMLaEnIs 3(2-2-5)
Computational Statistics and
Applications
wallanseniiviuadelusmansnidnu

4 TunuansUuazuialun inediolunisdin

g

]

n1sdraesdeya wadaueudaiila uasnis

(43

[y

SEnd

Modern computational techniques in
statistics, Bootstrap and Jackknife methods,
intensive computational tool, data simulation,

Monte Carlo techniques and its applications

- Wiuse b

255573 msiaseideyaruaie 3(2-2-5)
Big Data Analytics
ANUNINBLALANEN YLD ITaLa YA

Tng) n1sdnnstoyavuinlg indesiiefugiuuay

nMsdnwieudaya nsienuazeiadaya n13ysan

n3feya NMsuUasdeyauaznisaaveutaya n13v
wilosdoyaiilevnsuuuunganuduiug nsduun
daya n1sdanguieya laseineuszanniiendmiv

Joyavunalug waznisuszend
Overview and characteristics of big data,

big data management, tools and data

preprocessing, data cleaning, data integration,
data transformation and data reduction, data
mining for patterns and associations, classification,
clustering, neural network for big data and its

applications

- Wiusnednlal
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16. AU NNUIYIUNS089ANTTLAUBIRIN9 AT UAS

17. Ha9UIVINI55UIEFIAUNIASUNITUTLLTUNIULN NI TVBAAUINIGIVINTITHE

YB3IUIBITNANUNITIYINMsTedu Lilddruntlsvasnisinuiinesuusyan

[
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Junanumadrnisiildsuniswennsaunaninasinninualunisiansaudnsiiyananisg
Auvan1a3vins Wunanunisdvinisluseu 5 Vdounds uazilisunazuuuuussanynsy
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(Mwlng) : 589ANEATI1158 AS.SAUINS 9AS

(ﬂ’]‘mé’\‘mqw): Assoc. Prof. Dr. Rattanaporn Wangkeeree

A s1eazdgan1sUsEIiu IUIUNAY
2563 | 2562 | 2561 2560 | 2559
1 unANNITEVTeUNANUIVINTAtUANY Al - - - 1 -
Andulusenuiuieainnsussyy
AVINTTLAVBIA
2 UNANMUITEATDUNANUI VI STRTIUN 1 - - 2 1 -

258153V TIERUUIU Y ATIRE U
grudaya muusenia n.w.a. vsesziley
ABIZNTTUNITNITAANANEIIIAY VdnLNMI
N13NATUINTEINMIVINTEMTUNS
WIUWWIHAIUNINIYINTG W.A. 2556

SAUFIUIUNAIIUNIIVINTTLIINNU 2563-2559 4 HAIY
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(n199ng): Assoc. Prof. Dr. Rattanaporn Wangkeeree

HAIUNINIYINITANUNUNNINTFIUTOUNAY 5 U ( W.A. 2563-2559 %3 A.A. 2020-2016 ) tiwtin
1. uadassaildsunmswennslussiuanusiufioszuinalsame 0.8
2 PUEETIATIESUN S WENS TUsTRUYIA 0.6
3 (uadeassATIESUNsWeNS ST AUUILNYTR 1
4. nuadnassanldsunmameunslussfuginnrendeu 2
5. (uadeassATIESUnsenns lussAuaaTy 0.4
6. nuaaTIATsinsmeunsgassnzludnvusladnuasuils viariude 0.2
Adnnsaiind online
7 drsusountiadedildsunisussdivshunainisvausiutanalnnisuda 1
8 ArsuTeuilsdefidiunisiansanaamdninaeinisussdiusuiiannslnnisualildunun 2
¥25UNSUTHAUAUKUINIIVINTG
9 unAMuAsevIaUNAIMATINsTRRIWlusasIvINsIUTIng lughudeyanguil 2 0.5
10 unANIITEVZaunANIAvINsaTUsLysaliatuWlusruduileanmsUssgudvins | 0.2

STAUVIA

Sauans 99A3, wazdsunn vhuia. (2560). nguiunnisgiegiududnsunanasvedye

pisardgyuieaunisnisulsdud 1 nivasdandnluanrtuldonas Waun
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UMY YAYAYaaATIN. TI89IMFUTD9919NI5UsE 98 I0INITsEAUTIANYA
§9ATI0I9Y AT 3: Thailand 4.0 WIpNTSUUAENITIVEND MU0 1EIEY; 23-
24 {urAu WA, 2560 (W. 94-102). Wwailan: uvIngaes1vsigiyasensiy.

11 UNANMNTLWITBUNAMNITINMTATUANYIAINANNWUTeuduLlaInnsUsEYNivINIg
STAUUIUIYIA W3 lUNTasIvIMTIEauAnleglugnuzdaya anudsenia n.w.e. w3o
52 U8UANENTINNTITNTAANANEIIIRIE ENINMTINITNANTANNTEITMIAIYINTEUITUNIS

LNELWIHAIIUNINAYINTG W.A. 2556

0.4

12 unArATEvaunAIAvINRRNWlUMsEsIvINTsER UL Aegluguteya
AUUTENIA N.W.9. 13032 T8UAMZNTINNIINITAANANYITIAIE NANNAIINITNAITUNITENS
MIIYPINTEMFUNMTHEUNIHAIIUNIIYINT WA, 2556

12.1 Wangkeeree, R., Rattanaseeha, K., & Wangkeeree, R. (2018). A Hybrid

SubgradientAlgorithm for Finding a Common Solution of Pseudomonotone
Equilibrium Problems and Hierarchical Fixed Point Problems of
Nonexpansive Mappings. Thai Journal of Mathematics, 16(1), 61-77.

12.2 Wangkeeree, R, Rattanaseeha, K., & Wangkeeree, R. (2018). The general iterative

methods for split variational inclusion problem and fixed point problem in
Hilbert spaces. Journal of Computational Analysis & Applications, 25(1),

19-31.

12.3 Rattanaseeha, K., Wangkeeree, R., & Wangkeeree R. (2017). Linesearch Algorithms

For Split Generalized Equilibrium Problems and Two Families of Strict

Pseudo-Contraction Mappings. Thai Journal of Mathematics, 15(3), 581-
606.

13 unArIATEVaunAIAvINMTIRRIWluMsas IS ERUUI AN lisglugudeya
AUUTENIA N.W.9. 13032 T8UAMZNTINNITIANANEITIRIY NENNATINITANIITUIITAITNG
AMIEMITUNTHYUNINAUNIVINTG W.A. 2556 udanrtuiaueandnIiuayinuas
Favindulssmalimmudiunismly wazuddli nwe./nne. nsrunelu 30 Yutfuudiuiiean
Usznia (Felsinglu Beall's list) vi3aafianlFlunsansivnisiusnglugrudeya TC nguiit

0.8
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15 NaIIUNbASUNISANENTUNS 2
16 NAITUIVLNNUILIUNSD09ANTTZAUBIRINA9 AT UNS 2
17 Ha9UIBINI55UITFIAUNEASUNITUTLLTUNIUN AN SVIAILAUINI9IBINTITHAE 1

Y23UIBIIMNANUNIIVINITT9Y LilddunlsvasnsfnenasuuTyan

¢ o

Junanumadrnisiildsuniswennsmunaninasinninualunisiansaudnsiiyananisg
Auvian1a3rns Wunanunisdvinisluseu 5 Udounds uasilisunuzuuuuussanynsy
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2563 2562 2561 2560 2559
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1.

UEETIANIASUNSNERNS lUSEAUAMUS AT BT ENINeUsEINA

0.8

UAS19855ANLASUNITLHE NS IS SAUBIR

0.6

IUAS19855ANIASUNISHE NS MUSEAUUIUIYNRA

v saiv yo i o a a
Q']uﬁi'mﬁiiﬂ%lﬂ'ﬁun']'ﬂﬂfJLLWiIUizﬂ‘UQNﬂ"IﬂB']L%EJu

NuUaEsIAnlasUNISE NS lusTAUanI T

0.4

NuainasIanlimswewnigassasTudnvagladnvauzuile vserudedidnnsaiing online

0.2

ANSIMIDNUIFINLASUNITU ST UNIULNUINNITVDS UALAUINIIBINITHAD

ANSINTDNUIFDNHIUNITNAITUINIUNANLNUIINITU LR UALMLINI9I BN 506 L lduiunvesu
N5USSLUUALAUINIGIYVINTG

a v = a Ada a ] v oAl
‘U‘VIﬂ’J']SJ’JQEJWiBUVIﬂ’J’]QJVI']\‘i’J‘U']ﬂ’]iVIGIWSJ‘V‘ﬂU’J']’iﬁ']i’J‘U’]ﬂﬁiﬂﬂiﬂﬂﬁiuﬂﬁuﬂlﬂ%ﬁﬂﬁq&l% 2

0.6

10.

a

unANNITEuTaUNAMNITINSATUaNy salRNaW Tus e nuduliesRInnsUsEgNIvIng
FTAUYIA

0.2

11.

sdaa 4

UNANILNIUNAMNIPINMTRTUANY SUNANUW I UT18 UFULRRINATUSEYUIVINTTEAY
WIBR wIelusasIvInsszaurAndedlugiusdoya audsenia n.w.e. waseideu
AZNIINNITINITAANANEIIIRE NENNAIINITHIITUINTAITNINIVINITAMTUNMSINEUNS

NAIIUNINIVINIG W.A. 2556

0.4

12.

UNANATBVTOUNANUIVINTRRNANTUINTETIVINTTSEAVUILIRANeg lugudeya Ay
UszniA n..e. 3e5tEUANENIIUNITNTRANANEIIIAIY HANINMIINITRAITANINTAITNN
PN TEMTUNSIHBUNIHAUNIEIVING WA, 2556
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12.1 Chuasuk, P., Farajzadeh, A., & Kaewcharoen A. (2020). An iterative algorithm for solving

split feasibility problems and fixed point problems in p-uniformly convex and
smooth Banach spaces. Journal of Computational Analysis and Applications,
28, 49-66.

12.2 Chaudchawna, P., Kaewcharoen A., & Farajzadeh, A. (2020). Convergence theorems

and approximating endpoints for multivalued Suzuki mappings in hyperbolic
spaces, Journal of Computational Analysis and Applications, 28(5), 903-928.
12.3 Chuasuk, P., & Kaewcharoen A. (2020). Generalized extragradient iterative methods for

solving split feasibility and fixed point problems in Hilbert spaces. RACSAM
114, 34. doi:10.1007/513398-019-00767-5.

12.4 Baiya, S., & Kaewcharoen A. (2019). Generalized contractions with triangular

O-orbital admissible mappings with respect to N on partial rectangular metric
spaces. Journal of Computational Analysis and Applications, 26, 91-109.
12.5 Baiya, S., & Kaewcharoen A. (2019). Fixed Point Theorems for Generalized

Contractions with Triangular O--Orbital Admissible Mappings on Branciari
Metric Spaces. Thai Journal of Mathematics, 17(3), 703-725.

12.6 Chuadchawna, P., Farajzadeh, A., & Kaewcharoen A. (2019). On convergence theorems

for two generalized nonexpansive multivalued mappings in hyperbolic spaces.
Thai Journal of Mathematics, 17(2), 445-461.
12.7 Chuasuk, P., & Kaewcharoen A. (2019). Parallel extragradient-proximal point methods

For multiple set split equilibrium problems of pseudomonotone mappings in
Hilbert Spaces. Far East Journal of Mathematical Sciences, 110, 1-29.

12.8 Jantakarn, K., & Kaewcharoen A. (2019). Strong convergence theorems for mixed

Equilibrium problems and uniformly Bregman totally quasi-asymptotically
nonexpansive mappings in reflexive Banach spaces. Journal of Nonlinear
Sciences & Applications, 12, 349-362.

12.9 Farajzadeh, A., Chuasuk, P., Kaewcharoen A., & Mursaleen, M. (2018). An iterative

Process for a hybrid pair of generalized I-asymptotically nonexpansive single-

valued mappings and generalized nonexpansive multi-valued mappings in
Banach spaces, Carpathian Journal of Mathematics, 34, 31-45.
12.10 Halimi, S.M., Farajzadeh, A., & Kaewcharoen A. (2018). On generalized strong vector

variational inequality problem with fuzzy mappings. Thai Journal of
Mathematics, 16, 79-87.
12.11 Lohawech, P., Kaewcharoen A., & Farajzadeh, A. (2018). Algorithms for the common

solution of the split variational inequality problems and fixed point

problems with applications. Journal of Inequalities and Applications, 2018,



https://doi.org/10.1007/s13398-019-00767-5

174

HAIUNINIYINITANUNUNNINTFIUTOUNAS 5 U ( W.A. 2563-2559 %39 A.A. 2020-2016 )

UINLN

358.
12.12 Lohawech, P., & Kaewcharoen A. (2018). Fixed point theorems for generalized JS-

quasi-contractions in complete partial b-metric spaces. Journal of
Nonlinear Sciences and Applications, 11, 243-254.
12.13 Chuasuk, P., Farajzadeh, A., Kaewcharoen A., & Agarwal, R. (2017). An iterative process

for a hybrid pair of a Bregman strongly nonexpansive single-valued mapping
and a finite family of Bregman relative nonexpansive multi-valued mappings
in Banach spaces. Carpathian Journal of Mathematics, 33, 287-300.

12.14 Ansari, A. H., & Kaewcharoen A. (2016). C-class functions and fixed point theorems for

generalized O-N-Y-P-F-contraction type mappings in A-MN-complete metric
spaces. Journal of Nonlinear Sciences & Applications, 9, 4177-4190.

12.15 Kaewcharoen A., & Chuadchawna, P. (2016). Fixed point theorems for modified
(alpha-psi-varphi-theta)-rational contractive mappings in alpha-complete b-
metric Spaces. Thai Journal of Mathematics, 14, 215-235.

12.16 Farajzadeh, A., Kaewcharoen A., & Plubtieng, S. (2016). PPF dependent fixed point
Theorems for multi-valued mappings in Banach spaces. Bulletin of the
Iranian Mathematical Society, 45, 1583-1595.

13. unAuITeuIaunANNIMNTNANNNTuTEsIvINTIERULIUIAn e lugudaya au
Usenad n.w.a. w3asslaunnenIsunsaaufnyndnfig naninaein1snansan15aIsnIg
APINTEMTUNISIHEUNWIHAIIUNIIYINT W.A. 2556 wadarduiauaanIdaiuayiaLag
v o & v & o Y 9 v v 1 A
Iavinduusznialinsuitunsnily wasudsli nwe/nna. nsrunielu 30 Jutluudiuiiosn
Uszna (@sliiaglu Beall’s list) wsannuwliluasarsivnsiusnglugudeya TCI ngun 1

0.8
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annui S18828aN15USTLU

ATUIUNAIY
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1999115 W.A. 2556

3 UNAMUITEWIoUNANA TN STRTRNA I -
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(NM¥199ngw) : Asst. Prof. Dr. Chairat Modnak

HAIIUNIIVINITANUNUNNINTFIUETUNAS 5 U ( W.A. 2563-2559 %3 A.A. 2020-2016 ) W wtin
1. UES19a5ANIASUNISNE LIS LUTEAUAINTIUNDTLNINUSLINA 0.8
2. UASIETIANASUNITHNELNS MISLAULIRA 0.6
3. IUASI9ETIANEASUNITHNELNS MISSAUUIUIUIRA 1
4. UEENETIANIASUNITIHEUNS TUsEAUTINIAD LT 1
5. UAZ19ETIANIASUNISNELNS IISTAUANIUY 0.4
6. nuasvaTIAndinIsmewnsgansrsaludnuaeladnuaeniie Wisnudediannseiing online 0.2
7. A0 NNNAaNASUNTITUSLLAUNIUNAITINITVDSUATBAUANISIYINITHAD 1
8. ANIVTENINAINNIUNITNITUIAUANNAINITUTSRUATUINIIBINTA L LA uvasU 1

N5USLLUUALAUINIGIVINTG
9. UNAMNIILNTDUNANNNIITININANNNIUNTATIYINTIUTIng lugrudeyangui 2 0.6
10. UnAMNITEVTOUNANMNIVINTATUANY SAIANIN U 1w uEURRINNITUTEYIVING 0.2
STAUYR
afAT eI, Fasnil uaua, wazendy 11ndann. (2560). NSANYINITAIVANNITHNITFUINVDILSA
arenlsalasnlariudunivziilse. lusigaauiilosnnnIsUseyuivnIsseauIn
YaaIATINITY A9 3. (U. 28 - 36). iwadlan: WINYIRETIVAYRYaaIRTIY
11. unANITeuIauNANNININITaTuaNYsalnanLluuduliaRInnIsUsE Y IvINSIERY 0.4

LA wslursansivnsssivanieglugiuzdeya aausznia e, viesuleu
ARZNTINNITINITAANANEIIIRE NENLNINITNANTUINTAITNNIVINTAMTUNITUNELNS
NASTUNIGIYINT W.A. 2556

Thongtha, A., & Modnak, C. (2019). Optimal control strategy for dengue transmission

with second infection. Research & Knowledge, 5(1).
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9fAT NI, wazdesal uauia. (2560). NISANYINITAIVANNTTEUIRvRIlsAltdanaanlAuNTS
fNTUMITEUINTENINNGUALLALES.  UNAIINTSEIISAITINEImIanTyY s T 22 (avy
) lumsussgivinisssdued “Inenmansise asii 97 (u. 333 - 342). vays:
UMINYIY TN

12. unAuAsevdaunanuivmsianuilunsansivimsssivuunnafeglugiudeya s
Usen1d N..2. 9395 UeuAnENITUNISNITaANANE1IIMIY NANNATINITNANTAININTEITN
FPINMTEMTUNITIHBUNINAIUNIIVING W.A. 2556

12.1 Yang, J., Modnak, C., & Wang, J. (2019). Dynamical analysis and optimal control

simulation for an age-structured cholera transmission model. Journal of the
Franklin Institute, 356(15), 8438-8467.

12.2 Modnak, C., & Wang, J. (2018). An avian influenza model with latency and vaccination.

Dynamical Systems: An International Journal, Published online: 26 Jun 2018.
doi:10.1080/14689367.2018.1488950. (SCOPUS).

12.3 Lolika, P.O., Modnak, C., & Mushayabasa, S. (2018). On the dynamics of
brucellosis infection in bison population with vertical transmission and culling.
Mathematical Biosciences, 305, 42-54.

12.4 Lolika, P.O., Mushayabasa, S., Bhunu, C.P., Modnak, C., & Wang, J. (2017). Modeling and
analyzing the effects of seasonality on brucellosis infection. Chaos, Solitons and
Fractals, 104, 338-349.

12.5 Cai, L. M., Modnak, C., & Wang, J. (2017). An age-structured model for cholera control
with vaccination. Applied Mathematics and Computation, 299, 127- 140.

12.6 Modnak, C., & Wang, J. (2017). Optimal treatment strategy of an avian influenza
model with latency. International Journal of Biomathematics. 10(5), 1750066 —
1750087.

12.7_ Modnak, C. (2017). A model of cholera transmission with hyperinfectivity and

its optimal vaccination controls. International Journal of Biomathematics,
10(5), 1750084-1750100.

12.8 Modnak, C. (2017). Mathematical Modelling of an Avian Influenza: Optimal
Control Study for Intervention Strategies. Applied Mathematics and
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Information Sciences, 11(4), 1049-1057.

12.9 Posny, D., Modnak, C., & Wang, J. (2016). A multigroup model for cholera
dynamics and control. International Journal of Biomathematics, 9(1),
1650001-1-1650001-27.

13. unAuAsevdaunanuivmsianulunsasivmsssivuunnailisglugiudeya aw
Usenad n..a. w3asslaunnenIsun1saaufnyldnfig aninauein1snansan19a15ng
AYINTEMFUNTIHEUNTHAIUNIAIYINTG W.A. 2556 udsartutnauadnisaaIiueydfnag
Javindudssmalimmudunisily uwazuddli awe./ana. nsrumelu 30 futfuudiuiiesn
Uszna (Felsinglu Beall's list) viaRianlFlumnsasivnisivsnglugiudeya TC nguil 1
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