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nuAN 3. STUUNNTIANSANEY AsALTiunis waslassasisvamangns

1. SEUUNISIANTSANTA
1.1 S¥uUU

syUUNInIA Iag 1 Un1sAnwl wuseanidu 2 nanisAnw1und 1 anan1sanen

UnRtiszeznaldne bitssnin 15 dUann

1.2 n3dnn1sAnwInIAgeTou

Lifinaggsou

1.3 NSHIgULABILENATUSIUUNINIA

Laidl

2. Mmsniun1vangns

2.1 U - a1 luUNISAHINNISS8UNSaaUY

M - IATWNTUNR (UL 1.1 LuU 2.1 hag LUy 2.2)

AMANMIANIAY AsuaLABY Aguiey fe galay
A1ANSANYIUATY AILALADU WO FANIEU D9 JuA

2.2 auantAvagidnfnen

nangaswuy 1.1

1.

< a [ "y = J v v oa = ! =
Wulupulsznaunine1asulsens 116 nsanwise luszautudindnelunsazy
N15ANE
Juddnsansfnwssiulsygivaviadamansvseiiausin anaaitugaudnm
 al.07. $UTeq
fosfinzuuuaaun1wdIngy JWulunuUszn AL Ine deuses 1509 inaeinug
AN EEUSUNIITANYITEAUUTEY Y LeN

= wal [ Y o Y & aa a
nsdlnauanddlidulyaudenmvun idulumuuinussyuvesnnenssunisusms
NANENS

nangATUUY 2.1

1.

< a [ Y = J U v a = 1 =
Wulusmudsznauning1asulsens 1160 nsanwissluszaududindnuilulnasy
N15ANE
Juddnsansfnwssiviiyglnaivadaeansvseliisuin ananidugaufnm
 al.07. $UT0q
fosfinzuuuaaun1wdIngy Wuluauuseneumnine1deusens 1589 tnasinaus
NHBINgudmsUNITIANYITEAUUTY LN

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

NANENS
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NangasLuY 2.2
1. Wulumuusznieuinedousads 1eae nsanwiselusesutudindnenluwsazt

N13ANEA
2. Wuddidansfnwseiudsygesanveadiaeansvseifioumin anandugaufnw

A 1y,
 al.97. JU9
3. Judniinanisseuegluszauiuin lngldifesitien violdnzuuuaivasaudsyyns

laiinnan 3.25
4. deudlaziuuaaun1wsingy WUlUmuUsznALMINedousms 5o naminug

AN EEUTUNITUANYITE AT LeN
5. nsdlnaandRliiduluaudenivua Thdulumuud sy YUVDIAUEATIUNITUTUNS

NANENS

2.3 uruns3uddauasdansanmsdnulusses 5
23.1 wuu 1.1

=

UIUTANNANNI1LTULIANYINIUNITIANITANY UU 1.1

e

LALINUIUUUNANAININALAUNISANYILAIL

il Unsfinw
2564 2565 2566 2567 2568
U1 5 5 5 5 5
Ui 2 - 5 5 5 5
Ui 3 - - 5 5 5
33U 5 10 15 15 15
Srnudidaiineinszdnsenisinm - - 5 5 5
2.3.2 kuU 2.1
Srunufdsiinainsrfudn@nuaun1sdanising wuu 2.1 wavduudnding
AAInazaUNSANENTIRSE
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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FUIUTEANNANN I TULIANEINIUNITIANITANTY WUV 2.2 WALINUIUUUNAN

¥

ANMINAUNSANYN TR

) UnsAne
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 Uszuun159uUTENNuI185U
WU 1.1 uag 2.1
319898AT18U 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
319aLEATIBIU Ysuuszuna
2564 2565 2566 2567 2568
AN5SSULENNSANEN 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 Uszanun159ulszaas1eany
3198219891831 Ysuuszuna
2564 2565 2566 2567 2568
1. APIBULNY 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




nuewAn: wuUszananwandiunsadusudssanamsiiinisldaeluusias
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=

2.4.3 UszanunisalgdnesenisuanTudn 1wty 160,000 U deay sl

2.5 33n159ANSANEN
LUUTULS &

2.6 n1sigulaunulenn s183vnarn1samsiigusauduNinIngnay (813)
WulUnuda TaAULNIINgI88ULTAITIIA8NITANBISLAUTUANANEY W.A. 2559 LAz
U3gNIANMIINGIRUULTAIT 1309 Nannadkaswujudalunisiievlauniisfnssau

VPR AN

3. VaNgAsHaransIRaeu

3.1 nangns

3.1.1 UIUNU2AA

UANEASWUY 1.1 91Umgin  SIURaeAnINgns
UANEASWUY 2.1 I1umhgin SIURaeAnangns
UANEASWUY 2.2 I1NUMNILAN SIURDANINEAS

3.1.2 laseadramdngns

litleanin 48 wuwdn
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 | Wwuu 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. ednvenulutuniagin - - - 3 3 4
wdeinnaeananans litdesndn | 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 AMyIUNUS 2 wuu 1.1
Dissertation 2, Type 1.1
252692 Ne1ANUS 3 Wuu 1.1
Dissertation 3, Type 1.1
252693 AN1HNUS 4 wuu 1.1
Dissertation 4, Type 1.1
252694 NeTNUS 5 wuu 1.1
Dissertation 5, Type 1.1
252695 ANGTNUS 6 WuU 1.1
Dissertation 6, Type 1.1

) 3deruiilitumiaein 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 Uvas

a a

99sddmuANIveinus wialdsuaruiureunnanenssunsUszvangnsves

US¥y1nufUnudin anvipdlamans

3.1.3.2 NSIANISANYINURUU 2.1

(1) U187 auruldidaenii
(1.1) F¥UsAuY MUY
Tawnsredsnaluil

252680 lofilAyAdineanitues
Special Topics in Advanced Mathematics
(1.2) Fyuden Tunubivesnin

12 UQ8NA
3 UUIYAR

3(2-2-5)

9 UUILNA

Ttdndenisousedvlunguivielull Iuiulddesndt 9 wiiedn lagananse

donmaviulnderetegnglienansddnivauineriinug Awelull



16

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 1591ARIAYRIUSHIUDTULTAAY
Geometry of Norm Linear Spaces
252615 mi‘mﬂ'ﬁLﬂ/imsﬁqmwuwmmﬂmsﬁ
Multicriteria Optimization
252661 MoWsladlBanyAnn
Algebraic Topology
252662 \SUANALTRYNUS

Differential Geometry

nguAvNYANIN
252621 nquisliadui
Noncommutative Ring Theory
252622 Nunaialdgonslad
Homological Algebra
252623 aumslalowrilndiavdigs
Exponential Diophantine Equations
252624 MUY IUIUTINYANS
Algebraic Number Theory
252625 M3UsEenAveIiiandiin
Applications of Finite Fields
252626 yquijsiadeivadadugs
Advanced Algebraic Coding Theory
252627 AWeINIIREaUTNALAAERNS
Mathematical Cryptography

nguIrAtinAansUszENA

252640 TNgIUYINTFUSYRLATRIUALSANDATIL
Foundations of Machine Learning and Algorithms

252641 Madpuivoueiastugs

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

17

aumadeeyiusaniiyduge

Advanced Ordinary Differential Equations
Anuhasidulazyuiunsiugy
Probability and Stochastic Process
MTnATIEmLUTUsEENe

Applied Multivariate Analysis
FLUULTEUUEENA

Applied Linear Models
auMsseyiusdoadmiun1IRu

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

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

Advanced Partial Differential Equations
sEUUNaIndMTULATYER

Dynamical Systems for Econometrics

(2) ne1unus AU
252790 Anendwus 1 wuu 2.1

Dissertation 1, Type 2.1

252791 Aendnwus 2 wuu 2.1

Dissertation 2, Type 2.1

252792 Anendnwus 3 wuu 2.1

Dissertation 3, Type 2.1

252793 Aendnwus 4 wuu 2.1

Dissertation 4, Type 2.1

252794 AMgndnwus 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 UNA

3 UUIYAR

6 NUIBAR

9 UUIBAM

9 NUIYAR

9 UUIBAM
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3) Andssuiilitiundagin I1UU 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 NSUIANITANYIAULUY 2.2

(1) useIN wulddesnin 24 wuaein
(1.1) FUsAy U 12 wudena
252515 NIATIEATIHeATU 3(2-2-5)
Functional Analysis
252523 NYAMIALTAAULAE IO UIVZNG 3(2-2-5)
Linear Algebra and Matrix Theory
252561 vawslad 3(2-2-5)
Topology
252680 vhdafieuadinmanitugs 3(2-2-5)

Special Topics in Advanced Mathematics
(1.2) FvLaen Tunubivdesnin 12 wlwin
Tneidonanseividmelud uasidonideusieinsesu 600 JulU Taltfesndn
6 theda TanaunsadonSeunelnsyiuliygieniuawiuiiiedes Tneldsuay
WiYeUND1ASE TN

NGNIYINITIATIEN

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

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

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

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

252517 MgufInn3esasnIsUssend 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
o UTHIUILA
Banach Space Theory

252612 szidguizmIsmAmEneian

Optimization Methods

252613 WoulaAnmnganlunsmanmenandnauIng

Optimality conditions in Convex Optimization

252614 15v1AsinveUsiueTuudy

252615

252661

252662

Geometry of Norm Linear Spaces
mimﬂ"lmmzﬁqmwuwmammsﬁ
Multicriteria Optimization
NonsladiBaNyAn

Algebraic Topology
LSUIANNTIDYNUS

Differential Geometry

nguIVINVANN

252520

252521

252522

252524

252525

252526

252527

252528

252529

252530

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

Fuzzy Semigroups
NTIATIZAUNING

Matrix Analysis
fiyadiauussaudugs
Advanced Abstract Algebra
nouifanguiBsivade
Algebraic Semigroup Theory
VRV RNIGRAGI

Ring and Module Theory
Wandin

Finite Fields

nqufinguiugs

Advanced Group Theory
AGRGITN 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 INg1N13IVaau
Cryptography
252534 ngunsmluaznisuszgnd
Graph Theory and Applications
252577 NOU)aITAUMALAZNITOINHUUIIA

Information Theory and Coding Design

252582 yvofLAuNUALln
Special Topics in Algebra
252621 vuisdldadud
Noncommutative Ring Theory
252622 NuAmiaegouslad
Homological Algebra
252623 aunslalowrilndiavdigs
Exponential Diophantine Equations
252624 NUYRIUIUTINYALIA
Algebraic Number Theory
252625 MsUsyenAvesilandnnie
Applications of Finite Fields
252626 yquijsiadeivadadugs
Advanced Algebraic Coding Theory
252627 NEINTIRASULTIAdInA1ERNS
Mathematical Cryptography

nauIvIANnAIEAIUZENA
252540 mﬂgméuaqmsﬁsmimaqLﬂ%q
Foundations of Machine Learning
252541 M3iBeuivenAdesdmivinginsteya
Machine Learning for Data Science
252502 afRdmTuNsBouiveaATes
Statistics for Machine Learning
252552 AfAAENTNITANUN
Computational Mathematics
252553 N150DNLULLAYIATERTURDLIT
Design and Analysis of Algorithms
252574 widnaunseeyRusanslay

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 NM15ESNALUULTIAUAAEAS
Mathematical Modeling
252579 NITIATIZATIANAY
Numerical Analysis
252585 MUofilAvALAAIENINITAMUI
Special Topics in Computational Mathematics
252586 hidefiAuntinenansUssynd
Special Topics in Applied Mathematics
252640 TNgUYRINMTFUiUeAIRILALSANeATIL

Foundations of Machine Learning and Algorithms

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

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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NHUAYEDH

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

255571 adAgaruinkazn1sussyns 3(2-2-5)
Computational Statistics and Applications

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

(2) nednus U 48 #i2enn

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

252891 INgIANUS 2 WUU 2.2 6 UBAA
Dissertation 2, Type 2.2

252892 ANY1HANUS 3 LUU 2.2 9 MUBAA
Dissertation 3, Type 2.2

252893 ANGIANUS 4 WU 2.2 9 MUBAA
Dissertation 4, Type 2.2

252894 INYIANUS 5 WUU 2.2 9 MUBAR
Dissertation 5, Type 2.2

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

(3) Avdeduiilsituniqena 1MUY 4 w2enn

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

252682 duuun 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 WUV 1.1

U 1
AMANTSANYIAU
252690 INeINUS 1 wuu 1.1
Dissertation 1, Type 1.1
52U
aan1sAnwIUane
252682 duuun 2 (Lidunidiein)
Seminar 2 (Non- credit)
252691 INYENUS 2 wuv 1.1
Dissertation 2, Type 1.1
32U
U4 2
2MANSANEIAY
252683 duuun 3 (Lidumiiein)
Seminar 3 (Non- credit)
252692 INeINUS 3 Wuu 1.1
Dissertation 3, Type 1.1
524
aan1sAnwIUane

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

6 NUIYAR

6 h28nn

1(0-2-1)

6 NUIBAR

6 BUWNA

1(0-2-1)

9 UUIYAR

9 BUYNA

1(0-2-1)

9 UUIBAM

9 BUYNA
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U7 3
2MANTSANEIAY
252694 INYIINUS 5 wuv 1.1
Dissertation 5, Type 1.1
374
aan1sAnwIUane
252695 INYIINUS 6 WU 1.1
Dissertation 6, Type 1.1
52U

9 UIBAM

9 BUYNA

9 UM

9 WUWAR
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3.1.4.2 BWNUNISANEI LUU 2.1

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

252680 Fatafiauadinmanitugs

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 UUIBAM

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
2MANTSANEIAY
252793 INYHINUS 4 wuv 2.1
Dissertation 4, Type 2.1
374
aan1sAnwIUane
252794 INeINUS 5 wuu 2.1
Dissertation 5, Type 2.1
52U

9 UIBAM

9 BUYNA

9 %UIYAR

9 wU2enn
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3.1.4.3 BNUNISANEI LUU 2.2

U 1
AMANTSANYIAU
252515 MLATIEMTfeA Ty 3(2-2-5)
Functional Analysis
252523 fyAdaTAduLasNg B 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 wu28nn
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U7 2
2MANTSANEIAY
252xxx 3V NG9N 3(2-2-5)
Elective Course
252680 Tatefiauadiamanitugs 3(2-2-5)
Special Topics in Advanced Mathematics
252681 duuun 1 (itdumiiein) 1(0-2-1)
Seminar 1 (Non- credit)
252890 INYIINUS 1 LUU 2.2 6 NUIBAR
Dissertation 1, Type 2.2
ERPLY 12 wuaein
aan1sAnwIUane
252682 dunun 2 (lduniiein) 1(0-2-1)
Seminar 2 (Non- credit)
252891 INYIINUS 2 LUU 2.2 6 KUBAR
Dissertation 2, Type 2.2
393 6 wiwnn
ST 3
AMANNSANYIAY
252683 dunun 3 (Widunihein) 1(0-2-1)
Seminar 3 (Non- credit)
252892 INYIRNUS 3 LUU 2.2 9 UUBAR
Dissertation 3, Type 2.2
593 9 wuqenn
aan1sAnwIUane
252684 gunun 4 (Ldduniiein) 1(0-2-1)
Seminar 4 (Non- credit)
252893 INYIINUS 4 LUU 2.2 9 MUBAR

Dissertation 4, Type 2.2
9 9 WUWNA
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U7 4
2MANTSANEIAY
252894 INYIINUS 5 LUU 2.2
Dissertation 5, Type 2.2
374
aan1sAnwIUane
252895 INYIINUS 6 WUU 2.2
Dissertation 6, Type 2.2
52U

9 $UIBAM

9 BUYNA

9 %UIYAR

9 wU2enn
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3.1.5 AN95UYS182%N

252511 mimmmmzﬁqm%ﬂaunﬂﬁﬁ 3(2-2-5)

Convex Optimization

LHRABULING NUAUNNITHEN N33 LwAnatent Fendunauind
Hartuiadadu daitudqu audiausioidles aulifeuius uraedadatseyius faitunaug
e gaandAdedita Foulunismanvangiign 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 i 3(2-2-5)

Fuzzy Optimization

waifydouasnssnaansiduty nsdindulavaisnaeinuly wenadsvily
MsmANNETanifue  wanalfuudmiunmsmnasngiigniseds msusegndld Tuns
UIMIIANIS

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

optimization, fuzzy reasoning for fuzzy optimization, applications in management

252513 VO W03 3(2-2-5)

Measure Theory

fugunieseidng wiwesmeuenaoun wanaesls
wazlesiaaiun Wandumwwesld  SHuluasimaiunduiinda mavneuiusvesileiduresnis
wsfunuuiiveun Uigiuwes msgiinluimes anuseieosduysal Usgiiuea—il n1silasewes
Aanuazidunuuusueyaeudiammudendin nsudtuvesniuiiazdu LIYRSHAAN N3
aunlumsuanuatasnguiunvedalssen  unUssgndunegdlumaasugmansuasNguNg
\AYgAIEnS

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 NTIATIEBTlandu 3(2-2-5)
Functional Analysis
U3ilnsn U3giiuesuuazusgiviwa manliunisiladu maaunelulay
U39fiFaid%n nufunemiuuiung nguunvesnisiveuuasuuieniy nguunnsdatn
MY 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

almveaen anudelleswesilaiduian meduiunsidseunnddn aunauas
nQuiunnnis nguiunileidunnduidedudouls feitunaiewagladduniadedlngjan
aunusvesilaiduAen n1sianaznsmUsHusveilaitueLgn

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 uInnTawaznsUsEend 3(2-2-5)

Fixed Point Theory and Applications

e nn3lulIgiunsn nguunyansedmsunisdawuulivensludingiisa
Din 1snadnvesinluiune ngufunganisnisdeieiosaznsdauuyliveneluuigiivnne
yquiunaneidluliginneesdmenelad wagnisUssnamuUUTE meRAnse

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
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252519 %umau%%mimmmmzﬁqm 3(2-2-5)

Optimization Algorithms

LUUSaINITIATANETIdn TuneuIsindanuayiEn1Uszanm Sadunaieus
TFsUszsanuauuunaenii funeuisnislndifes mataudraaluduneuiinsmeimne
i

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

recent development on optimization algorithms

252520 NOYNAINUVBINTUTIIA 3(2-2-5)

Representation Theory of Finite Groups

nyduaznIsheAtuuen NMsueAtuveInTUuulsQiiinmes Munu fivadinngy
nsanneuldogisanysal vufunvessand undswesys ausnmed anuduiudidsiainnis
fauarmswilonii 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 NYANMTIATBLEY 3(2-2-5)

Multilinear Algebra

NUNIUNYANALT A ﬁugmmng@hLmuﬁuamgﬂaﬁ’ﬁm Hendugaateduwas
Uinlimuwed Aatamulwesideauning 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 Mssifiunisvesesiduily AsngUiduidy lefaiduily lofagifuie
leftaneluifuily med-lofiaisvs lefagvinluisude aunaisvie AsngUifuielufengulsnd

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
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252523 NYANALTAAULATNG BYUNING 3(2-2-5)

Linear Algebra and Matrix Theory

mMsulandadunasiuving UiglidenBuss faiduiaidadu nmsulanyEndimly
T duamindidsauagsuuuudydfvesoiunu Uiginaguaislu glimiuazuindidsnaain
Funeuisnau-sdind 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 ANTAATIZAUNING 3(2-2-5)

Matrix Analysis

nsmumueNSiugusTisadndadu wvinduladin wsed Anamg
wnInduazsuiuutyeld Adeieiaey vuiaveuunsng wnsnduilafivay wWvindusni Ay
PNATIVINTOUNVING LLeeslsiwdunazoaunIITuunIngG

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 nauunalald 39 lefasanmuy
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 nouffansULdsiivnd 3(2-2-5)
Algebraic Semigroup Theory
LLu’Jﬁm‘Jagmmaﬁqu ANNFNITUEUDINTU 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 BIEARMIGEHRE, 3(2-2-5)

Ring and Module Theory

UDAALALIDAALDY FUFIUVBINDNA AIUVBIHAUINATY HAUINATILALHARNATY
Yosena MIULNVesEs Mateiuiauaznsieduiniiuien uegauvueiidudavenifauazisn
aoa Goulvgnle wegaiilunaUsznevveseynsy Jsvuwiduda 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 wazmsuendiuseznauves
WU
Structure of finite fields, polynomials over finite fields and factorization of
polynomials
252529 yquiingUdugs 3(2-2-5)

Advanced Group Theory

lgaailanil ouiunaesuau-Bauns nJUES N15IndLunvesTianniAveny
N UNNSIELAZN1TUTEYNG

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 lassaiavesiladdidn Sammunm
lofia staindng 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 Mg T9naNiuImMesn 3(2-2-5)

Combinatorial Theory

Hoyvifeatunisuaniiu n1siFeauagnsiden nann1siuniisnu nuiunvedus
we vdnnsiiuduaginoen flsdduneriiin mnuduiusilewda nseenuuuidinsda nqud
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 INeINTIEIU 3(2-2-5)

Cryptography

wRMREITUINEINTITESY STuUsTESULUUARTAEAN SunewdE nsidhsTady
WUUANNIATLAZLUUOEUNINT Jgnaoni1sTiunasAnilidaduuy Ineinssiadunyuaaisisue
sEUUMIIITERUONSleae atduRdvalasilenduley

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

wnAefiuguremnufing il naduld anudeslos msdug nsmessiaes n
walladiu NTMPITEUIU MsuwendUsenauvensml MsTEuednsvl nTIsEUANIe U1ea1u
QB 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 NgIUVBINIFEUSURIATES 3(2-2-5)

Foundations of Machine Learning

wisu3snnsBeusideadd MsandmuidsadsUssdndliings n1sBeuignded
IngUszanamnuinandy anuaansalunmseudionsy mstunannuewdeaivanududeu
AmAAALARUNTUsTINALARATINALADY TA3T nsandiasdsaddlasaindliinnan favinne
Badu N15yan nsAndonuarnsaeuTIUKULTIaeY N3BeuilBareuing MsanAnudeny
Beansflviingn nsesgarudenndolalatiosn

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 M3BeuivenAdesdmiuinginsteya 3(2-2-5)
Machine Learning for Data Science
nsTuunUsznndayamiedunaimianmesiuaduy Isnsmeaiia Jyminisvinne
yanengunazdudeu duliifaauls FuneuitlndiAusan n1sutingu
Support vector machines, kernel methods, multiclass and complex prediction

problems, decision trees, nearest neighbor algorithms, clustering

252542 affdmiunsisouivoaaies 3(2-2-5)

Statistics for Machine Learning

anuthazdu fuusdy amnuthasfunuuiifouluwazaududasy Aaeans
wazaaunIsuIsAeN AAULUIUTIU saun sl Hsndunenilaluus saunsuesganma
ANSULANLIINIUY aammwamumaa%ma N1ULAALAILUUUING 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 ANIAAIENTNITABILN 3(2-2-5)

Computational Mathematics

ANTIABITUAGAMEARSNNIAMLT AN TNWIAGDNNNTAMINTITNS Fandus uay
Tnssadeiuguszuudwiunisaianmndondea  Tasadsiugudadamans uas
Betunedtdmiunsaisanimndondanun 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 N130ONKUUATTIATIETT URDLTS 3(2-2-5)

Design and Analysis of Algorithms

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

Advanced data structures, graph algorithms, arithmetic algorithms,

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

252561 nanalad 3(2-2-5)
Topology

a

U3gillanenaladuiusssy USoiiwesn giuuasgiuges Usginann UsQiinams

U Y
U8 FINTBIMATNITEUN AdeRalldazanudygIu dAnatnisuen MsdeN MInsedu
Abstract topological spaces, Metric spaces, Bases and Subbases, Product
spaces, Quotient spaces, Nets, Filters, Convergence, Continuity and Homeomorphisms,

Separation axiom, Connectedness, Compactness

252574 VANEANNITHTI0 YIS 3(2-2-5)
Principles of Ordinary Differential Equations
wAMGmguivesaunndseyiussuduiiviaazusugs svuvaunaidady

duuiinils audRiadosnmuayliiafosnmvesszuvanmadeoyiudidaduasbidadususud

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 wanauNseuiustae 3(2-2-5)
Principles of Partial Differential Equations
nouiunvesannsseyiusessusuiniadadutayliiBaudu nmsduunaunis

Bseyiusdesdusuansluanasnuus Yamna Inadmivaunsadunazaunisanufouluvilsda

aunsaangluszuiu
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 UULTIAAINAIENT 3(2-2-5)

Mathematical Modeling

WUIAAAILUULTIADAFAIAAT NTZUIUNITATIFILUULTIAAAAIENT AILUULT
adinenanstugsitldanniandeoyiusuarmsinssiiuuuiladnmansidedn fuuuid
adnrmansiildaunisuasig

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 TAULNALAENITRONWUUTIA 3(2-2-5)

Information Theory and Coding Design

wAmAgIfuNguiaTauma ngufannaniasdu Fumeuituoufiensla duneu
Tgnzuavnulunsinans FBvednaaisa wulnst anuduauysel nguianududeu wuifa
Aeadunguisia nszviunsdinagnisnensia minsinduuazudladefianain saudle
VORANAIA SHALTILAUNLAYUIIUER

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 BRI USHRY Has T ALaY
nsUszanuATlugag Msmeyius MamUiusuaznIsRaINTeseynTY oy suideuitty
Usenaudnne

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 vhideiivryiivadln 3(2-2-5)
Special Topics in Algebra
Sewnsiiwadanauladuiasduaziludgnisinide

Special issues in Algebra leading to interested research topics

252583 WoTAYN1NTIATIEN 3(2-2-5)
Special Topics in Analysis
Fewnimsiwszinauladuiiasduazilugnisinidesely

Special issues in Analysis leading to interested research topics

252585 WML AYANANFTENTNITAUU 3(2-2-5)
Special Topics in Computational Mathematics
Soswadinansnisaauihauladuiievduaniilignisinidy

Special issues in Computational Mathematics leading to interested research

topics

252586 WtofiavnninmansUssynd 3(2-2-5)
Special Topics in Applied Mathematics
Sosnadinansuszenafiauladuiiavduasiilugnisiide

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

Banach Space Theory

AMUEZYIDY VOWBladLuUgoU LasVoWaladansuuueau N1EABULINTG
waznMEUTUREU wendavesnzAunNdlarnvUTUTEU NMsdinlzaiy Glnuiuna a1nane
Waun3nd  nsUssyndvensvady  Andunisuuligiivesy 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 suifouiBmamanngian 3(2-2-5)
Optimization Methods
WUUINAREIALAZAALUULUSBUTIEU lonAaulndlasilenduin
mimf-ﬂ'ﬁmmzﬁqmwuaﬁm U%UszqﬂﬁﬁuLﬂwgmam%’«qamﬂ
Static models and comparative static, convex sets and concave functions,

static optimization, applications for microeconomics

252613 FoulvAmnzaalumsmemnsiigaidsnsunnd 3(2-2-5)
Optimality conditions in Convex Optimization
FeulvAnnungiignvesaeviuning Foulvavisigalagusaainauaudd
fodnin FeulvAwmnefigadedndu dunuvessadediin 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 LSUARIRYRIUS IO TILT Y 3(2-2-5)

Geometry of Norm Linear Spaces

AMmzAsunNduarAyUSUBEY YevhluvesnmeasunnduuuensUuas
AzdFuissukuueniy 1endaraInEABUnNdLaEAIEUTUSEY N1SENNIEAY AILRYRUS
YoeuaTU NMsUszgndAvesantilsuAdinuuUs gliuesuedy

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
Usvansnmuazimeulilanu 35nsuuudraimitn wadadanars 5nsuuldanans
Jagmmsmamnefigauuuvansinamiidady Jgmnsmamnsiiganuunaieinasidnisin
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 nouisldadud 3(2-2-5)
Noncommutative Ring Theory
Juvuemieu Jsiuleulugnlauuvanas nguiunlassairananesidsu
dmiuuuuSaelifunta SeveHanTs 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 NyAtinTIgeNelad 3(2-2-5)

Homological Algebra

UDRAUUIY Hagaunuges wasnguvesaiadugiu upnfinesuazilafines Wdnes
goualad uagalusaaiivl uegalusiaafinuazBuaai Heimesowiivg lauelad, Sdudsaunnsy
wagn15Usend

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 gunslalowrulniliandimgs 3(2-2-5)

Exponential Diophantine Equations

aqﬂﬁugmquwiﬁmuL%aﬁ%mim nsUsEIavassURUURRduluanIT Y
dunslalowriulmiiantimduuunt srudeudeninasusu 2, 3 uas 4 HUNTVRIYL ANNNT
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 VB I1UIUTINY AL 3(2-2-5)

Algebraic Number Theory

Sunudivadalazinuhuivadn Anuduiussyrinailandunssney
Fuusyansvesilantuiinszvesilsiduiuundadou wazanuduiusiouia s1uullewas
auﬂ’aﬁugmmaﬁﬂmuﬁmén NTIATIZIN - LBRAN

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 nsuszyndvailaninna 3(2-2-5)
Applications of Finite Fields
nsusnfivsznevvesuumileNadinda wiuuasnaululimiefiaddnin
U MIUszendvesilandnia
Factoring polynomials over finite fields, Irreducible polynomials over finite

fields, bases, applications of finite fields

252626 nouIadaivAdndug 3(2-2-5)
Advanced Algebraic Coding Theory
ulwirtvesRadudy S9aInIng sHaiInadeau way sRainInsldeanesi

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 WYINTIRASUITIAIRFNER S 3(2-2-5)

Mathematical Cryptography

wRndsingind1nsuinennsstady suneudansdnstaduUatAsLaY
WUUBANNAT LEULALTIINT INeINTIHARUNYUMIATITUERATIENaBNITAY STUUNSTHaaY
91510aELATNTUENAIUTENDUT LU

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 NgIUTeINIBEuiveAe AL anadTiy 3(2-2-5)
Foundations of Machine Learning and Algorithms
nsanAAdsndeszindliinan maseudpndesaeyszinamiutnezdy

auansaluninieudionsy nsdanannueudesiuaududou miunanAdeunts

UszanauazAlndides 738 msandianudsadaasaiidiininan faihunedadu msyai ns

AadenuaznisaoumuLuuiiass MisouiiBsneuing msandaandomodansnliiign

MsthsarsdenAdelLaziaiosn M Indouasmuinsifioud Asndeuasmuinsifisuddes 35

\ndeuawnunsAsuddesuuUalnuAaRn dunesninnosuuady
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 Fnsweiila Jgywinisvinneg
vangnguiazdutou miliifadula gulndiAssiian lnsstneuszamidien mIudingy n1sanvug
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 seusladuarlngeelad
Covering spaces, homotopy theory, homotopy groups, homology and
Cohomology

252662 LSUIANNTIDYWUS 3(2-2-5)
Differential Geometry
wilnladiivnoyiusld Irhuestufa isvadinvesisiul uovllvidaeuuadu ns
duiinsnuuuuilriad fadnmes nyduasfivadadidesu
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
ngufunnisiivsasdinnudulisgiauien aunsdsoyiusidudunaslidadu

JEUUANNIS DY RUSITAEY Noufunadesnmuazliiadesninuedssuuaun1sideoyiusigady

wazliaudy
Existence and uniqueness theorems, linear and nonlinear differential

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

252671 Anuthasdutazuiunsiiiugy 3(2-2-5)

Probability and Stochastic Process

ﬂmauﬂ’aLﬁ@ﬂé}’umaﬂﬁaLLuummmavaJu A dudasy MLUTHLLATNITRINLIS
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

NSUANLIIUNATEIILUTIY NMsBUNTINTaLARILUTNY NFIATIEVAIY
WUSUTIUVRIRIUUINY N1TIATIEHTUNGY TDNTOANDEUUUABIARN N1TIATIBRANTURUS
AlullAa NMIIATILYRIRUTENOUNAN NMTIATIERTady NS IERInNgy
msdnadudifnuunmg Wsunsudnsaguneads n1sussend

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

N150ANRLLTAHUNY NTIATITIANUKUTUTIU MIuUastoya waznsesmn
Tushuuudadu msannssasiadndmiudeyansuausuun fuvudaduil msUszanu
LLazm3amgumé”saf‘g%'ﬂ'ﬁﬂ%’uﬁamaﬁmﬁ'ﬂLLUUﬁ’]é’qaaﬁaaﬁqm nsanneeuuulidves AwuuLd
duwuuiondmiunnsnanisas fuuudmsudeyanisegsen uavwadianisonneslii@udy ns
Uszgnedl

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 auN1seyiustosdmTuNsRY 3(2-2-5)

Partial Differential Equations for Finance

MsmmImUANigay nslusunsdmanmand aunisusdasuailad nalaae
pumiln MseuANTmInzauTugy Franauuuseideuazifumie aunsueladu-ailad-
wauuy mMsnsaaounsiduds aumaiseyiudiiugugasmidiudds namgals nqufuniae
wenl  @un1sMsILUEn wamaaﬁugm JymiAnvey  nannsANgaEn unUszgndifeafiunsiu
STNMIMATeUMIT 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 naFansmMoUFULTIANnrEnS 3(2-2-5)

Mathematical Quantum Mechanics

gﬂﬁﬂﬁamamamaﬁmauﬁm iaa\lﬁg\ﬁzLﬁEJ‘U%%‘VINﬂﬂjmmﬁm%maﬂmwﬁmauﬁm
Fnatiluguresnamanimoufuuazaunisnsiedoud sudeuiimsussanauasmnud
nsnszats namanimeusudsduindidosdy

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

approximation methods and scattering theory, introductory relativistic quantum mechanics
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252676 LLUUﬁWﬁ@ﬁLﬂSHﬁﬁa%quﬂ 3(2-2-5)
Advanced Econometric Models
SITUAVRUATUIHALALYOLA NMTIATIENNITANABEMETDLARUUANYINS
NTIATIENNTONNBYMETDLARUUDUNTULIAT
The nature of econometrics and data, regression analysis with cross

sectional data, regression analysis with time-series data

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

Differential Equations and Dynamical Systems

nquivlvresszuudadu voufianeivesssuulidadu wilnadiadosuay
VOWAUNUBY FISVILUY NTBULNY N B1INI190958uuUlilTady nauf Uaans wuinddu
1ndnsadle msdsuudns 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

HARAYDE1NERY NITHUNALNTTRYRUSHasTuAUaY AuaNTAvemaaud 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 SEUUNAINAE I ULATYEHA 3(2-2-5)

Dynamical Systems for Econometrics

uARfiugIuLAEIEULANANS sruunainfiiiifgeuarunUszgnd 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
Anvuariianesivdeadnmanitugeiiunaula
Study and analyze topics in advanced mathematics that are of

special interest
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252681 duaun 1 1(0-2-1)

Seminar 1

MMSANAUATY  N1997U NIAAILATIZH  MSUEUOLazoAUTIUNANUITE  ee
unANEAIMITIadinmansifdsegluauaula

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
msiauslazeAUTIfeUNanATeadinaanslutlagtulasusnmy

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
AMSHAEULAzLIEURNUITIN AR ANERS

Practice how to write and present the research in mathematics

252690 IneTwus 1 wuu 1.1 6 NN
Dissertation 1, Type 1.1
Anwesruszneuineninug Auat numuenasLazuISeTiAeITes A
Usziulang/sMdeineniinus
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title

252691 WENUS 2 wuu 1.1 6 M8
Dissertation 2, Type 1.1
WamnenasuaninLAnsIvsaaieIfuIneinus (Concept Paper) uazdnyh
NansdIATITAenaIsLazITeTiReades
Developing a concept paper and preparing a summary of literature and

related research synthesis
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252692 Wednus 3 wuu 1.1 9 ihefin
Dissertation 3, Type 1.1
Wauedeflenazizniside davilassndinerinus 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 miein
Dissertation 4, Type 1.1
NusIuTdeys s1eauanui i Ine inusdoanasdnusneinentinus

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

according to the graduation criteria

252790 WNUS 1 wuu 2.1 3 ydene
Dissertation 1, Type 2.1
AnwasAuseneuiIneriinug Auet numuenaswarauideiieades e
Ustauland/Mdeingiinus
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title

252791 WINUS 2 wuu 2.1 6 e
Dissertation 2, Type 2.1
WauenansuanimuAnTIVEanAeITUIne1inug (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
Wawnasesdionayisn1sise 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
NusIusdeya Jnseideya dnviniveninusatusig
Collecting data; analyzing data; and preparing a draft of the thesis

252794 INYITENUS 5 WuU 2.1 9 Auwhn
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 NIwAn
Dissertation 1, Type 2.2
AnwesfUsznouinednug Auadl umuenasLazudteRiietes muun
Useiiuland/MdeInginus
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title

252891 WPHANUS 2 WUU 2.2 6 ¥aein
Dissertation 2, Type 2.2
WauenansuanseUAnTIUEaaieIUINeinus (Concept Paper) wazdnyi
KansdaATIEAenasuLaz Ao des
Developing a concept paper and preparing a summary of literature and

related research synthesis

252892 WANUS 3 WU 2.2 9 e
Dissertation 3, Type 2.2
Wauedelenazisniside davilaseainedinug Wetauesennznssunis
Developing research instruments and research methodology and preparing a

thesis proposal in order to present it to the committee
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252893 Weilnus 4 uuu 2.2 9 a8
Dissertation 4, Type 2.2
NUsIUTINdeya S1eauAuiTIiIMeinusiesn1seiusne e inug

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

252894 WTNUS 5 WU 2.2 9 e
Dissertation 5, Type 2.2
Aasiveya Javiinerinusatusng
Analyzing data and preparing a draft of the thesis

252895 eUNUS 6 WUy 2.2 9 va8in
Dissertation 6, Type 2.2
Jovivineninusetuanysaiiazunenideiiiedfiusineunsnunasidia

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
Rerfunnweiaiadslulssnnmiinguuazaeingy MslesgsimulsUnuasfuus ms
AATIeRdNUsENEUNEN NMTBATIERTATY NITIATIEVTWUNNGL NITHATISTRUINGL N15ENS
vanedR 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 adAgerwIMLarNITUsTENA 3(2-2-5)
Computational Statistics and Applications
wadiamsAnaiiuaielumansnisnuada  FBynuansuuazudalunl el

Tunsdmnutugs mydassdoya wedauoufin1sla 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 NMTATERveyaTuInlvg 3(2-2-5)

Big Data Analytics

ANNTINBLAAMAN YA eITayavIalng  nsdamsteyavuelvg  1a3eslle
fugtuuagmsiaioudoya nsvhanuazendoya nsysannsdeya nsulasioyauaznis
anveudoya  meiwndiesteyaevnsuuuunganudiu  msdwundeya  msdangudeya
lassgUszanmiieadmsutoarunnivg 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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nangnsuuuge w.A. 2559

nangnsuTuugs w.A. 2564

d13en1suTule

sy

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

aula

Study and analyze topics in advanced

mathematics that are of special interest

FyrlisAu

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

252680  vhidefiavadineanituge

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

- Wagusie a1n
252681 \Ju 252680
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Jydan Jydan
NgUIVINTIATIZR NEUIVINTIATIZA
252678  szideuTBmamAnvIngian 3(2-2-5) | 252612  suleuisnmsmeAvaneign 3(2-2-5) | - Wasuswasn

Optimization Methods

wUUIABIEDALazaDALUULUSBULTIBY L9
Apunnduazilidu mamannsiigauuuain
unUsgendiuiAsugeansaania

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

optimization, applications for microeconomics

Optimization Methods

wuuMasdainLazadauLuuLUTa Uiy 1wn
ApunNduagilidu s mamannsiigauuuain
undsgendiulasugeansyania

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

optimization, applications for microeconomics

252678 1Uu 252612

- Wasunguan g
Tadamaniszend
wndunguivinis
1AT1EN

252615 mimﬂ'ﬁmmzﬁqmmemammsﬁ
3(2-2-5)

Multicriteria Optimization

ﬁauiﬂumm:ﬁqm Ussianaaslgyminism
Angiigauuumanainasi AmmeuUsEansAmIaY
amaulilanau 35n1suuuatdmdn wmadadea
nanf Bnsuvuliianans Jymnismanmngiign
WUUNABLN LT fjfymmimmmmzﬁqmw
AABNUILTINTIN 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 Anensivaaulieadiaeans  3(2-2-5)
Mathematical Cryptography
wurAnLTIRvAdna1usuIngIn1sIREaU
FumeriEnsdsiadunuuaINAsLATLUUBELINAS
HUlAWNS Inenmssiadunauaassazuagien
a9N137IN FEUUNSNTRETUONSAIEUAZNTWENAY
UsgnauauIuLiu
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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g15zn13UTuUse

nguIvIAdinAEnsUIzENs

nguIvIndinAEnsUszEns
252640 iﬁﬂgmmaam'iL’%ﬂuiﬂ@qm?@umxﬁﬁﬂ@ﬁ-
i 3(2-2-5)
Foundations of Machine Learning and
Algorithms
nsanAiAdsdeseandlisnge ns
BeusgnaedasUssananuiiandu pnuaiunse
lun1siSeuiionsy nsanaganinuewdesiualnm
Fudou mupaandeunsUszInauasalndifies
718 nsandrmadsadalassadisliingn damn
wedudu nsyan Msfndenwagn1saeunIuLUY
31809 NM3s3euiidereuing nsanAinudeme
Waadglvingn n1sdlsnaniuaenndasuay
@iesnn 3Bwdeuamuinsiieud F5ndeuamiu
nsieuddes Bndouamunsiieuddesuuualn
wAGRN FunesNINETUNATL
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 Ansreilla Jywinsmuienany

nauuazdudou dulidadula drulndidsedian
lasanelszamiien MIuUiangd N15aavuedia 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

- Wiusnednll

252574 aunsdseyiusanyiugs 3(2-2-5)
Advanced Ordinary Differential
Equations
Mg uiunnialase aun1sideunusidad

wazliidadu Jymeamouusnfiuasiongiu vgud

walesnmuessruuilnduuagldidudu sudeuisi
dosvoudeyuen VgL VANINUDIANNNTIDYAUS

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 aunsiseyiusantayugs 3(2-2-5)
Advanced Ordinary Differential
Equations
nguwiunnisdaswaziianuduliedie

Wed aunisidseuiusidudunazligady ssuy

aun1sidewiudsidudu ngujunmaiesaimuazly

whesnmeessruUaIN 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
- USuAesune 183
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252678 seAduuUTBMIMANINTian 3(2-2-5) | 252678 amm%mqﬁuésiaﬂsuzuqa 3(2-2-5) | - WasuTein
Optimization Methods Advanced Partial Differential Equations _wWasufesue
LUUIARADALAzADALUULUIBULTIBY Lo ‘Ma“ﬂmi"’uguqwammmﬂ%qaqﬁuéﬂ'aﬂ 18397
pounnduazilaiduin msmawugiigauuvaln | suduivdaduduuazliBadu nawasadisgou n1s
unlszendiuLAsygeansganie uunaunsiteuRustesdufuaes AuanlRvews
Static models and comparative static, LRAYAIUTUANNITLT9T 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
250681 vhtefimuadinaanitugs 3(2-2-5) | 252680 thiafimuadnmanitugs 3(22:5) | - Waguswan

Special Topics in Advanced

Mathematics

P :
< a

Anwuarineiidondaaansuged
waula
Study and analyze topics in advanced

mathematics that are of special interest

Special Topics in Advanced Mathematics

Anwuagiinsesifidendnmanituged
Waule

Study and analyze topics in advanced

mathematics that are of special interest

252681 1Ju 252680

NFUAIVIEDA
255523  mswesgidauUsnUssend  3(2-2-5)
Applied Multivariate Analysis
N1TWINAIUTNANAIWAUT NS IMFMTU
Foyavansmuys msoyuudadaiieafunnmes
Anadsluszynsvilinguuazaesndy n1siases
AuLUsUTIURaIEfLUT NsAlATIzddIuUsEneU
ndn nsiAs1endade 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

- Winsedn e

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

FRunuansUuazudalun wnesdielunisiuin

q

s91a03oya nadlaneufaisla uagnis

o}
o e

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

Monte Carlo techniques and its applications

- Wiusnednlsl

255573 myiaswideyaruaivey 3(2-2-5)
Big Data Analytics
ANUNNNBLAZANAN Yz UITaYaTUIN

gy n13dnn1sdeyaruinlng Lﬂ%"mﬁaﬁ”uﬁmuaz

nsdnnseudeya msviauazendeya nsysan
nsfeya nisulasdayauaznisaaveudeya n13vi

wilasdayaliion suuuungANNduRus n1siuun

- Wusedn e
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daya nsdanguideya laseingyszamiitendiniu
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

NaNgAT Uuu 2.2

nangasuFulse w.A. 2559

nangnsuTuuse w.a. 2564

#13emsUTuUR

AY1U9AY
252681  vhletiavatinmanituge 3(2-2-5)
Special Topics in Advanced

Mathematics

o :
& a

Anwuaziinseiidendaaansdugad
raula

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

FusAY

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

252680  vhiletiauadinaanituge

raula
Study and analyze topics in advanced

mathematics that are of special interest

- Wabuswa 90
252681 Ju 252680

252580 duuun 1
Seminar 1
MSANALAT A581U NITARLASIEI Uay

ANFUNAUDHAIUITE WIDUNAUNITIVINITNIG

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 @& 1 1(0-2-1)

Seminar 1

MSANALATT A1581U NITARLATIZR NS
WAL AUTIINANUITY WROUNAIUNA
%mwswwﬂsﬁmmas}%ﬁﬂﬁé’ﬂagﬂummaﬂﬁa

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

article of current interest in mathematics

- Wabuswa 9n
252580 1 252681

a =)
AYADN

NGUITINTIATIER
252501  msmANNgTiae e 3(2-2-5)
Fuzzy Optimization
w3 dydenaznssnaansiduyde n1s
fndulanarainaiidvly wanaddudy n1swien
wanefignidudy wenadfuldmiunmsmanig
figedsaiio nsuszgndld lumsuimsdans
Fuzzy set and fuzzy

logic, fuzzy

multicriteria decision making, fuzzy optimization,

a =
AYaDN

NEUIVINTIATIZA
252512 msmAnNE e 3(2-2-5)
Fuzzy Optimization
waddydouasasinaransinyde n1s
dadulanarginaeiidvly wanaiduds n1swiad
wangfignifuy wepadfulsdmiunsmanng
figAsaiis msUszgndld lumsuimsdanis
Fuzzy set and fuzzy

logic, fuzzy

multicriteria decision making, fuzzy optimization,

- Wasusa

Advanced Probability Theory

wgesuary3giinnuiiazdu feiduw
worstlanazileidun1snszans n1sdufitnsm fauus
quuarAamanis nsgiinvesnisnsgane

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 vguarunhasduduge 3(2-2-5) - finYn 252514

252518  VIQUNITUINUDL 3(2-2-5)

Distribution Theory

- M3y 252518
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Hlandulansa-tnaduazd1nuvounani
Hadduailenuarardureasilan daidunageuuay
ASHANKAWAEFAILUT TenduTadunaznsuanuas
FIATIUNITUUNITLINKAT N13GLITBINITUANUAY
N ufireerinse-lelulanveanisuanias Hanunse
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 seAduuTBMsMMANINETian 3(2-2-5)
Optimization Methods
LuuaesEtauLazainLuuUSsuTiBU 1on

Aounnduazileidu msmAwneigauuuain

unUszendiuLAsygeansganie
Static models and comparative static,

convex sets and concave functions, static

optimization, applications for microeconomics

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

Aounnduaziledidu msmAwmneTiganuuain

unlszenAtuLAsYgAansganIe
Static models and comparative static,

convex sets and concave functions, static

optimization, applications for microeconomics

- Wagusiaan
252678 1T 252612

- Wasunguan ngu
IpdlamansUseyna
wndunguivinis
AT

252615 msmAmNEigaLUUaIeIN
3(2-2-5)

Multicriteria Optimization

Foulumngiian Ussinnuasadgmnim
Angiigauuuvansinasi mmeuUsEansainuay
amaulilasnu 38n1suuudisinin medade
nanf Bnsuuuliianans Jymnismanmngiign
wuuvaeinasidadu Jgmnismamngiigauuy
naenaadan1sdn nsussendvesdymnismen
e TigauUUaELna

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
252524 ANSAATIAUNING 3(2-2-5)
Matrix Analysis
NIUENAIUTENBUTDUUNING LunSndyiln
fvaw nyUluming dannduiiluveaiai-tnulsa
woduvenun3ng wWindiBadeain amusia n1s
LENKUUANTUREIvRIAMING
Matrix factorizations, special types of
Moore - Penrose

matrices, matrix groups,

generalized inverse, norms for matrices,

orthogonal matrices, definiteness, Singular value

decomposition

nguIvvAtin

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

WIVSNFULUEI WA AlLaNIZ AuLun3nduay

sUsvLUyeld Adeidadaan vuinveauning wm

a ¢

Snduiiafiey WNSNGUSAR ANLITAGUINYEAUN
- .

3nd waeslsiwdunareaunaBaunind

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

- USumedunesieien
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252531 nguiareudumesn 3(2-2-5) | 252531 wpuidreudumnesn 3(2-2-5) | - USuAeBuresiein
Combinatorial Theory Combinatorial Theory
HaymuAeadunisuaniiu nguiumieaiu HymiAatunisuaniiu n1siFeanaznns
AsLéen ﬂEUﬂ’13Lgi'ENﬁULUgﬁJULLazﬂq‘l&}aU%miLLﬂd on naNNTFUNATIU NufunveusuwE nannIs
duradlwag) N1598NKULLTINITIA Wsduasdneen fladduroduiln anuduiudideu
Enumeration problems, theorems of | i N158ONKUULTINITIN Nquunvedinaen
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  Ane1n1ssiaau 3(2-2-5) | - iiusredunlu
Cryptography
wRnAenfUIMeNnsIfady ssuvsady
wuUAANEAN SuneuIssH SRR ULIUAIANASUAY
WUURANNIAS gnasnisfiunasAnTidaduuu
ANeINTIRATUNYUIAITI TN TEUUNISIITHATY
91310810 anawfunIvaLazilsiduLey
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 wnguiinsvuaznisUszens 3(2-2-5) | - YSuAnesues1ein
Graph Theory and Applications Graph Theory and Applications
nswl ns1vges Fuls nisideules 3d waRRRugIuTaIguiina I nssulsl
wazipdns n1sdug Swussaaviendassuazadn | Anudenles n1sdug nsessians nsmusiiasiu
NuuINTd 51T esTUU nTMsEYTENIe Ngud | n51M835EUIU N1TKeNAIUTENOUTRINTIN N9
NI HYALn 58U8ENT N NTINSEYNANIG Y1890 Nunsw
Graphs, subgraphs, trees, connectivity, | fivadina
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 Anenssvaduideademant  32-2-5) | - ifiuseivnlval

Mathematical Cryptography

wurAnLTIRvAdna1nsuIngInsIREaU
FumeriEnsdsiadunuuaNAsLATLUUBELINAS
HUlAWTNS Inemssiadunauaassaswayien
an137IN SEUUNESNsRaTUeNSAlEuATNTLENA
UsgnauauIuLin

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

nguIvIAdinAEnsUIZENA
252535 msieswiarmaauuulunins 3(2-2-
5)
Formal Concept Analysis
nsiaueed1nlussuuvessing Ul
Adamansuazunlszandluineinisaeniiames
Tngianizagiedelunisiiasizvidoyauaznis

I3

nguIvIAdinAEnsUszene

A9 252535
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UszanananIdy IINFIULAENuHveUanTiY LUIAR
Y9auanfiTINnsoudes Toruuasiuny 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 nsandiAy
doadauszdneliidhan nsi3euigniedlagyszunu
anuzdy anuansalunisideusiensy nns
famamueudsaiunnududeu miueainndey
nsUsganauazATlndiAes 733 n1sandiaades
\Balassadrslishan dviwnedady nsyav n1s
Anldenuazn1saaunmuluudnaes Maseudidneu
\ind n1sandnimdemeideansiyliidian s
ANNRANNARARARDIUAZIATETAN

252540  SINFIUVBINSTEUFVOUATO

Statistical learning framework, empirical
risk minimization, probably approximately correct
learning, uniform learmability, 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

- Wiuse3n e

252501 nsiFeuivesiaiosdmiy 3(2-2-5)
ensteya
Machine Learning for Data Science
nsdwundsziandayadiedunesn
nnmesuuady 3Bnseeida Jywinisiuevae
nauuazdudou fulidnauls funeuisindidesgn
QREIRINGGH
Support  vector machines, kernel
methods, multiclass and complex prediction
problems,  decision nearest

trees, neighbor

algorithms, clustering

- Wiusnedn il

aao W

252542  @hddmiunsteuiveunses 3(2-2-5)
Statistics for Machine Learning
1 @ £y 1 Il @
AUzl Awdsdy aAunazdu
wuuilidaulouazanududase armaniuareaunis
. ‘ - o
w15Av AAuLUTUTIU eaun sl dendu
Aofdaluluugd 0aun1TURIERNAY N1TUANLIINT

U DANNITVOMUALAYTUIY NITLIILILUUUITNA

aauN15lnan
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 il
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distribution, McDiarmid’s inequality, normal
distribution, maximal inequality
252574 aunsiseyiusaninydugs 3(2-2-5) | 252574 wvidnaun1sBeuiusansey 3(2-2-5) | - YSumadueedin
Advanced Ordinary Differential Principles of Ordinary Differential _Wasudedn
Equations Equations
ngquijunnisiiass aunseyiusidadunay wIAnBMguijveaunisdeeyiusduiu
LiiBadu Jymidrweuysninas tengiu g | Andeuazdusduge ssuvaumsidudusuduiinia
wadesnmaesszuudadunarliidudu sulevisi | autRafosnmuayliiafosnmuasssuvaunisds
aoswadlatuen nquiisviedavesaunisBeoyius | syiusiBaduuarliBadususuiivis
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 @un1s\euiiuston 3(2-2-5) | 252575 wanauns\seuiiustey 3(2-2-5) | - YSumaBuesedn
Partial Differential Equations Principles of Partial Differential _Wasudedn
Yaynladdiusvaunisidaeyius n1s Equations
Suunaun1sdeyiustosdududuiuaesnauauda nguiunvesauninisoyiussesduduil
yosnaasdmivaunadng Banslvawends | wiadaduuarlidadu nmsduunauniaidsoyius
lowesluan nsfadevewatanudmiuannisds | gesdudvaesluaesdinds Jguuaa-Inadinsu
oyiusEonined suuuvremTiesuarnsuan | aunsaduuarannisaduieulunidedia aunisan
Yang ngufidng feiduvesniu aunnsduiinda Usall | danelussuiy
Tolutanl wagn1shanuaseNsey 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 msasnuUUTaeudndincans 3(2-2-5) | 252576  msaseiLUUBIndinaans 3(2-2-5) | - YSuAreduiesiein
Mathematical Modeling Mathematical Modeling _Wasudedn
wuaAnfesfuifsafuuuusiaeaids WINAAFMIKUUITIARINAIERS NTZUIUNTT
AdAAIEAS LUUTIa09TINIIN NT3UIUNITIIEBY | adduuudendnaans ﬁ?LLUUL%GﬂiﬁMﬂ"Iﬂﬁ%‘ifUQH
nsdraedlaglidoya msufuuuudass wwudaesd | Aldaunisideoyiusuaznisinsiziduuuida
Taundsoyius uwusassiildauniswasig adamansidedn Fuvuidsadamansildaunis
Fundamental concept of Mathematical | Wasng
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) | - ifinsedvlm

NPBNLUUTHA

Information Theory and Coding Design

wwaAnLAEINUNURATALNA N BfAIN

' g as a & aa

U3z du Tupeuiduaufnisla Tunauisusnzuas
wulunsinans 35veslnaaisa toulnsl Anuau
auysal nuanududeu wuiAnftungulsia
AsEUILNSIIMaENTnEATITE N1IRTIRTULAE LA LY




125

nangnsuTuUse w.A. 2559

nangnsuTuuse w.A. 2564

g15zn13UTuUse

Joflanann swaunladeRanain siaLdaduiiawung
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 uARANAYRINTTLUIHY 3(2-2-5)
Calculus of Variations

ﬂﬁmhﬁwmﬁqﬁ%'uﬁaﬁ%uaQjﬁuﬁqﬁsﬁu
niefauus ﬂﬁiLLUst”Iummﬁqﬁ"‘u’uuaaﬁ%uagﬁu

o o

Hlendulainguen n Heidu nsuusduvesilanduian
Fuogivitsrdumateiauls Basdludymniswsiu
1un Buassduiionesessiass 3354 uariuau
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

- AiR3Y1 252578

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

Beudgndedasussananuiiasdu eruaunse

lun1siFeuiionsy nsanaganinueuwldesiuainm

Fudou aunaaadeunITUsTINALazAlnAL AL

1738 nsanmaadsaddasiaialsiing fam

wslBudu nsyan MsfndenwagnIsaeunIuLuY

31809 NMsFeuddneuing nsanAinnudenie

Waadgyldngn n1sdisnaniudenndatuay

wefiesnm Biedeuasmunaidoud Bindouasa

Insiisuddes Fmdeuamunsifisuddosuuvaln

upaRn FunasvnmosLuATY
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

- Wiusedn e

252641 maipuivonaiosiugs 3(2-2-5)
Advanced Machine Learning
nsawunUsziandayadisdunesn

nwesuuafu n1seeilla Jgmnismiunevane

nduuazdudou dulddadula drulndiesiian

- Winsedn el
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lasseUsvamifien N1sLUngy N1sanwIndia n1s
afauazn1sAadenanae
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“maqﬁuﬁ’mﬁiﬁuq& 3(2-2-5) | 252670 amﬁv‘z‘magﬁuﬁrmﬁm‘ﬁguqn 3(2-2-5) | - Waeusaan
Advanced Ordinary Differential Advanced Ordinary Differential 252574 Wy 252670
Equations Equations - USumeSuigsein
Vi uNN138a39 aun1sideunusLFad nguiunnisiiaseuaziinuduldedis
wazldiudu JymArweudsnfivaziongiu ngud | ed aunisideeuiusidadusazlildadu ssuy
wfsnmvassruuiBadunarlifudu sefoudsi | aunindeeyiufidadu nouiunadesnmuasll
dowendeyuen nufisviadinvesaunsdeuius | wiesnmussssuvaunisiliveyiusidadunarliids
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 awnsdeuiiudsestug 3(2-2-5) | - WasuToin
Optimization Methods Advanced Partial Differential Equations | _ 1J&¢usiasune
wuUERsEDaLazaRARUULUTBUTIEY 1o Mﬁﬂmi‘ﬂzquadﬁmmiﬁﬂayﬁuﬁ‘ﬂaa 1659
Aounnduarilidui msmamnefiganuuadn | SuduiindadadunerliBady nawmasedissou ns
unUsgendiulAsugeansgania uunauNsBeyiustosdufuant anautRvawa
Static models and comparative static, LRAYEINTUANN1ITLT929T 1T awn91luanagLds
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) | - WaeuswWaan

Special Topics in Advanced
Mathematics

P
3

Anwuazinseiidendaaansdugad
Uaule
Study and analyze topics in advanced

mathematics that are of special interest

Special Topics in Advanced Mathematics

Anwuagiineiiidondnmanitugsd
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
MIwaNLIUINANa1eAILUs nTdmTu
Foyavanmuys msoyunudadaiieiunnmes
Anadsluuszynsvilinduiazaeangy n13iaszi
ANNKUSUTIMAIEILUS N15ARseidIuUsEne
ndn M3iasendade n1siAseRdunngu n1s
Aaswiuiangy nsainavianelia uazn1sussend
Multivariate normal distribution, graphs
for multivariate data, statistical inferences about

mean vectors for one and two populations,
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multivariate analysis of variance, principal
component analysis, factor analysis, discriminant
analysis, cluster analysis, multidimensional scaling

and its applications
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Computational Statistics and
Applications
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Modern computational techniques in
statistics, Bootstrap and Jackknife methods,
intensive computational tool, data simulation,

Monte Carlo techniques and its applications
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Big Data Analytics
ANUNINBLALANEN YLD ITaLAUUA
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wilosdoyailevnsuuuunganuduiug nsduun
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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
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16. NAIIUILNNUILIUNS089ANTTLAVUBIRIN9 AT UAS

17. Ha9UIVIN155UIEFIAUNIASUNITUTLLTUNIULN NI TVBAAUINIGIVINTITHE

YB3IUIBITNANUNITIYINMsTedu Lilddruntlsvasnisinuiinesuusyn

v

¢ o

Junanumadrnisildsuniswennsaunaninasinninualunisiansaudnsiiyananisg
Auvdan1a3vins Wunanunisdvinisluseu 5 Vdounds uazilisunuzuuuuussanynsy

[
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A s1eazdgnn1sUsEIiu IUIUNAY
2563 | 2562 | 2561 2560 | 2559
1 unANNITBVTeUNANUIVINTAtUANY Al - - - 1 -
Andulusenuiuieainnsussyy
AVINTTLAVYA
2 UNANMUITEATDUNANUI VI STRTIUN I - - 2 1 -

258153V TIER UL ATIRE U
grudaya muusenia n.w.a. vsasziley
ABIZNITUNITNITAANANEIIIAY VdnLNMA
N13NATUINTEINMIVINTEMTUMNS
WIUWIHAIUNINIYINTG W.A. 2556

SAUFIUIUNAIIUNIIVINTTLIINU 2563-2559 4 HA9IY
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HAIMTUNINIYINITANUNUNNINTFIUTOUNAY 5 T ( W.A. 2563-2559 %3 A.A. 2020-2016 ) tintin
1. uadeassaildsunmswmennslussiuanusufiossuinasame 0.8
2 PUEETIATIESUNIS NS TUSERUTIR 0.6
3 uadeassATESUNseNSlusTAUUILNYTR 1
4. nuadnassanldsunmameunslussfuginnrendeu 2
5. (uadeassATIESUnsennslussAusaTy 0.4
6. nuaaTIATsinIsmeunsgassnzludnvusladnuasuils viarude 0.2
ddnnsaiind online
7 dsusoutiadedildsunisussdivshunainisvausuntanadnnisuda 1
8 Arsuseuilsdefidiunisiansanaamdninaeinisussdiusuiianislnnisualildunu 2
25UNSUTHAUAUKUINIIVINTG
9 unAMuAsevIaUNAIMIATINsTRRIWlusEsIvINsiuTIng lughudeyanguil 2 0.5
10 unANIITEvseUNAIATINsRTUsLYsaliatuWlusruduidesnmsUssgudvanns | 0.2

STAUVIA

Sauans 99A3, wazdsunn uie. (2560). nguiunnisgidegiududnsunanasvedge

pisardgyuieaunisn1sulsdud 1 nivasdandnluaartuldonas Waun
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UMY YAYAYaaATIA. TI89INFUTD9919N5Us2 98 I9INITsAUTIANYA
§9ATIWITY AT 3: Thailand 4.0 WIpNTSUUAENITIVEND MU0 1EIEY; 23-
24 JurAu WA, 2560 (W. 94-102). Wwailan: AvINgaes1vsigiyasensiy.

11 UNANMNTRLWITBUNAMNIVINMTATUANYIAINANNW U TeudulaInnsUsEYRivINIg
STAUUIUIYIA W3 lWNTaNsIvIMTIEauAnleglugnuzdaya anudsenia n.w.e. w3
52 U8UANENTINNTTNTAANANE1IRIE MENINMTINITNANTANNTEITMNIIYINTEUTUNS

LNELLWIHAIIUNINAYINTG W.A. 2556

0.4

12 unArATEvsaunAIAvINRRIWluMsEsIvINTsER UL Aeglugutaya
AUUTENIA N.W.9. 13032 T8UAMZNTINNITNITAANRNYITIAIY NaNNAIINITNAITUNITENS
MIIYINITEMTUNMTIHEUNIHAUNIIYINT 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 unArIATEVaunAIAvINMTIRRIWluMsasIvINTsERUUI AN lisglugudeya
AUUTENIA N.W.9. 13032 T8UAMZNTINNITANANEITIRIY NENNATINITANIITUIITAITNG
FMIEMITUNTHYUNINAUNIVINTG W.A. 2556 udaariuiauedndnIiuaysinuas
Favindulssmalimmudiunismlu wazudsli nwe./nne. nsrunelu 30 Yutfuudiuiiean
Usznia (Felsinglu Beall's list) vi3aafianilFlunsasivnisivsnglugiudeya TC nguiit

0.8

o 4 vy

14 HBUAUNUNUTNY Wugdnd NAunulmivazldsunisaanzidey
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15 NaIIUNbASUNISANENTUNS 2
16 NAITUIVLNNUILIUNS009ANTTZAUBIRIN9 LRI UNS 2
17 Ha9UIBINI55UITFIAUNEASUNTITUTLLTUNIUN AN SVIAILAUINI9IYINTITHAE 1

Y23UIBIIMNANUNIIVINIT9Y LilddunilsvasnsfnenesuuTyan

¢ o

Junanumadrnisiildsunismennsmunaninasinninualunisiansaudnsiiyananisg
Auvian1e3rng Wunanunisdvinisluseu 5 Udounds uasilisunuzuuuuussanynsy

(599A1AMNI1AN5E AT.SAUNS J9A3)

LWNVBIUTE IRAWALNAUNIITINS




171

HAIIUNIIVINITVRIDITTLTURRYaUNANGATUAL
919158UsEmaNgATIunMaiNInsgulusEuy CHECO
3o - ana
(Melng)  : 599AENT197158 A5.9YVRS KAIIGY

(nMWD9NgH): Assoc. Prof. Dr. Anchalee Kaewcharoen

aeudi s18asRanN15USTIAU ATUIUNAIIY
2563 2562 2561 2560 2559
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M5e15IvIMsTERULIIYATlag Y
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(mwlng)  : 399A1EAT197158 A9.9YVAY w3y
(nMw199ngw) : Assoc. Prof. Dr. Anchalee Kaewcharoen

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

UINLN

1.

UEETIANIASUNSNERNS lUSEAUATUS AT BT ENINeUsEIMNA

0.8

UAS19855ANLASUNITLHE NS WIS SAUTIR

0.6

IUAS19855ANIASUNITLHE NS MISEAUUIUIYNR

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

NuasEssanlasunIse RS lusTauannI U

0.4

NuainasIanimswewnigassasudnvugladnuvauzuile vserudedidnnsaiing online

0.2

ANSIMIDNUIFINLASUNITU ST UNIULNIININTITVDS UALAUINIIBINITHAD

ANSINTDNUIFDNHIUNITNAITUINIUNANLNIINITU LT UA VLN BINT 06 L lduinunvesu
NSUSSLUUALAUINIGIVINNG

a v = a Ada a ] v o
‘U‘VIﬂ’J']SJ’JQEJWiBUVIﬂ’J’]QJVI’]\‘i’J‘U']ﬂ']iVIGIWSJWﬂLU’J’]’iﬁ’]i’J?ﬂﬂﬁiﬂﬂiﬂﬂﬁiuﬂﬁuﬂlﬂ%ﬁﬂﬁq&l% 2

0.6

10.

a

unANNITENTaUNAMNITINSATUaNY salRNaW Tus 1w nuduiliaseInnsUsEgNIvIng
FTAUYINA

0.2

11.

sdaa g

UNANILNITUNAMNIPINMSRTUFNY SUNANUW I UT18 UFULRRINANTUSEYUIVINTTEAY
WIBIR wIelunsasIvInsszaumandedlugiusdaya audsenia n.w.e. waseideu
AZNTINNIINITAANANEIIIRE NENNAIIINITHIITUINTAITNINIVINITAMTUNMSINEUNS

NAIIUNINIVINIG W.A. 2556

0.4

12.

UNANITBVTOUNANUIVINTRR NN TWINTETIVINTTsEAVUILIR AN 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 A--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,
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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-WY-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. unAuITeuIaunANNIMNTNRNNNTUNTENsITINTIERULIUIAn e lugudaya au
Usenad n.w.a. w3asslaunnenIsunIsaaufnyndnfig naninaein1snansan15aIsnIg
AINTEMTUNITIHELNWIHAIIUNIIYINT W.A. 2556 wadarduiauaanIdaiuayliaLag
v o & v & o Y 9 v v o 1A
Iavinduusznialinsiuitunsnily wazudsli nwe/nna. nsrunelu 30 Jutluudiuiioan
Uszna (@sliiaglu Beall’s list) wsannuwliluasarsivnmsnusnglugudeya TCI ngun 1

0.8

14, HaUAUNUNUGNY Wugdnd NdunuTnduazldsumsaansideu

15. HaIIUNbAsUNISANENTUNS

16. NAUIVLNNUIYITUNTDBIANTTLAUVIRIN19 WA TUNS

17. NauIvIN15sUTgaIaNnlAsUNISUSLLEUNI LN LTINS VIR LUUININIBINTITHAD
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ATUIUNAIY
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19991115 W.A. 2556
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(nNM¥199ngw) : Asst. Prof. Dr. Chairat Modnak

HAIIUNIIVINITANUNUNNINTFIUTDUNES 5 U ( W.A. 2563-2559 %3 A.A. 2020-2016 ) W wtin
1. UES19a55ANIASUNISNE LIS LUTEAUAINTIUNDITLNINUSLINA 0.8
2. UAIETIANASUNITHNELNS MISLAUYIRA 0.6
3. IUASI9ETIANEASUNITHNELNS MISSAUUIUIUIRA 1
4. uUEENETIANIASUNISIHEUNS TUsEAUTINIAD L TEY 1
5. UAZ19ETIANASUNISNELNS MISLAUANIUY 0.4
6. nuasvaTIAndinIsmewnsgansrsaludnuaeladnuaeniie Wisnudediannsaiing online 0.2
7. A0 NUNHaNASUNTITUSLLAUNIUNAITINITVDSUABNUANIIYINITHAD 1
8. AT ENLNAINNIUNITNITUIAUANNA9INTITUTZRUATUINIIBINTA L LA uvasU 1

NMSUSLLAUALAUINIGIYINNG
9. UNAMNIILNTDUNANNNIIBINMINANNNIUNMTETIYINTIUTIng lugrudeyangui 2 0.6
10. UnAMNITEVTOUNAMNIVINTATUANY SAIANNN U 1w uEURRINNITUTEYIVING 0.2
STAUYR
afAT eI, Fasail uaua, wazendy 11ndann. (2560). NSANYINITAIVANNITHNTTTUINVDILIA
arenlsalaenlariudunivziilse. lusigaauiilosninnIsUseyuvnIsseausIn
YaaIATINITEY AIT 3. (U. 28 - 36). iwadlan: WINYIRET1VAYRYaaIRTIH
11. unANITeuIaUNANNININITaTUaNYsalnaNL Iy suduaRInnIsUsEYITINSTIERY 0.4

LA wslunsansivmsssivanieglugiuzdeya aausznia e, viesuleu
AZNTINNIINITAANANEIIIRE NENLNINITNINTUINTAITNNIVINTAMTUNITINELNS
NASIUNIEIYINT 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 uaula. (2560). N1SANYINITAIVANNTTEUIRYRIlsAltdanaanlAuNTS
fNTUMITEUINTENINGUALLAZEY. UNAIINTSEIISAITINeImIanTy sy T 22 (avy
) lumsussgivinisssdued “Inenmansise asil 97 (u. 333 - 342). vays:
UNINYIY TN

12. unAuAsevdeunanuivmsitanuilunsansivimsssivuunnafeglugudeya s
Usen1A N..2. w395 UeuAENITUNITNITANANE1IIRIY NANNATINITNANTAININTEITN
FPINMTEMTUNITIHBUNINAIUNIIVINT 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. unAMuAsevdeunanuivmsitanulunsasivmsssivuunnailisglugudeya aw
Usenad n..a. wIasslaunnenssunsaaufnuldnfig annauein1snansan15a1sng
AYINTEMFUNTIHEUNTHAUNIAIYINTG W.A. 2556 uasartutnauaanisaaItuaydfnag
Javindulssmalimmuunisily wazuddli awe./ana. nsrumelu 30 Sutfuudiuiiesn
Uszna (Felsinglu Beall's list) viaRianlFlumnsasivnisivsnglugiudeya TC nguil 1

0.8

[ 4 oy

14. HaUAUNUNUGNY Wugdnd ndunulnuazldsunisaanzldey
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2563 | 2562 | 2561 | 2560 | 2559
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ABIZNITUNITNITYANANYITIAIY NaNLNI
N13WA1TUNTETNMIVINTEMTUNS
LWELWINAIIUNIIYINT W.A. 2556

5 unanuiTevaunaMuArmsianuly - 3 2
M3a5IVINTIER UL AT lsiaglu
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Yosyingyong, P., & Viriyapong, R. (2018). Modeling the effect of drug therapy on hepatitis B virus
infection. Research & Knowledge, 4(2), 26-32.

Soontawong, A., & Viriyapong R. (2018). The effects of online game addiction therapeutic
camp on stability of online game addiction model for children and youth in
Thailand. Research & Knowledge, 4(2), 33-39.
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Yosyingyong, P., & Viriyapong, R. (2017). Mathematical modeling the effects of vaccination
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2.2, firnudlatunounariBnslumsufiRaulunii 4670 | 0577 | wniign
2.3 finnuslussduianunsa fiRemilussadmaneegnad 1niian
UszAnSnimuaviusednsua 4.670 | 0.577
2.4. fanuanansahanuiinyssendldlunmsujifnued 1niign
GEARGERL 4.670 | 0577
2.5 Wufuaananudiiiufnogsdeiiios 4670 | 0577 | wnilgn
2.6. frnudeygluauindw 4670 | 0577 | wniign
3. snunineenedayayn 4.670 | 0577 | wnilgn
3.1. dauanunsalun1ssiuniudeys wuafn wazsUseidudayaie 1niian
I 4670 | 0.577
3.2. fiauanansalunsiasisisasinbulayymlunisujinenu 4670 | 0577 | wniign
3.3 NAAAIAIUARLAUDEN N IZAY 4.670 0.577 mnﬁqm
3.4. fanuAn3Euaduassaadlle 4670 | 0577 | wniign
3.5. finsukusazaunsouiRnulddnsamnuimuaian 4670 | 0577 | wniign
3.6. fmnuaansnthiausdeyauazunniielflunisdadula 4670 | 0577 | aniign
3.7. fanugssiuhanliuszaumnudifanudmneg 4670 | 0577 | wndign
3.8. fianuanunsalunsundgvaiuda 4670 | 0577 | wniign
3.9. IruARiBsuIndesuiivi 4670 | 0577 | wniign
4. AuvingeANNFUNUSTENIUARALATANSTURAYDY 4833 | 0381 | wnilgn
a.1. frnuasnsauiudalididudieusauanu 5000 | 0000 | aniign
4.2. firnuannsalunsinsiodoansseninayana 5000 | 0000 | aniign




229

Uszihunansan Auade | SO | uwlamdnu
4.3. fanuanunsalunisvineundudiy 5000 | 0000 | wnilgn
4.4, frnufuRaveulusiiléfunouving 5000 | 0000 | aniign
4.5. Fenuansatuniswaninnizanudugiilunisin 4670 | 0577 | wniign
4.6. vouuilsmnuAniiuvesidu 4670 | 0577 | wndign

4.7 fianuanunsalunsusadiunisinauiasyiulsanuvewues | 4.670 | 0577 | undign

4.8. e lanule ez Koy 4.670 | 0577 | undign

3

5. AuinEENITAATISATIRIAY NM3HedTs wazn1sidinalulad| 4.333 | 0.606 | wnfgn
A136UWA

5.1 vinwelun1siinsziuazdnnisdoyaidenaay 4.670 | 0577 | undign
52 fanuswuisalunsiearsnnsldnenine 4.667 | 0.492 | wnilgn
5.2.1. fimywannsalumsieasnsldnnlng funsya 4.670 | 0577 110
5.2.2. fimywanansalumsaeansmsldnmlne Funsils 4670 | 0577 | wniign
5.2.3. Sanuannsalumsdeasnisldniuilng funseiu 4670 | 0577 | wnilgn
5.2.4. fanuannsalumsieansnisldnuilng funsdou 4.670 | 0577 11N
53  favuaansalunisdeansnsldnesdenge 3.833 | 0.389 1N
5.3.1. fimwaninsalumsaeasmsldnmsangy dunisma 3.670 | 0577 110
5.3.2. finnuanunsnlunsdeansnislénivdangy funisits 3670 | 0.577 1N
5.3.3. finnuanusolunsieansnislénivdangy funisenu 4.00 | 0.000 Tk
5.3.4. finnuannsolunsdeansnislintundinge funisideu 4.00 | 0.000 1N

5.4. fianuaunsatunisidaaunamasuasinalulagansaundly | 4.670 | 0577 | winfiga
n1sugUReu

6 AUAUEIUITANNATUNTIBUATUIANTTY 4.670 | 0577 | undign
6.1 Ianuanunsalunistianusluussendldaimainu/ide/ 1niign
winnssuld 4.670 | 0.577
6.2 fipuaninsalun1sieuin1TinuaIgnuLes 4670 | 0577 | wniign
6.3 fienuannsalivinvruazauilunsensziuuasiiia TRRUED)
Usedviing AumuAnaieassAkaruinnssy 4.670 | 0577

ATWFI 4.631 | 0.481 | wniign

1A 2 WUIUEIN / gUsEneun /gl Tuanauadaaansiiniuiianelaseanis
UftRnuvesdadinauinadinmansluninsn fanedeiiiu 4.631 anufieelaszfuanndign
FuAMEIIN 9385938 TAedwiidy 4.714 mnudlanelasziuunn suawd fredewiniu 4.670
aufisnelaszduunndian druinwemiadya 4.670 anuianelaseduniniian dusinue
AuduussEnInayAnaLazmLURnYey Aedewiniy 4.833 mnuitanelasziuunniign sy



230

vinwensilaszideiaey msdeans wagnsldmaluladansauma Tanadowiifu 4.333 anuiis
welaszusnniign inwrlumsiinsesiuazdnnisdeyadeiniey fanadewiiiu 4.670 avwitaela
seuIniige Sanuanusolunisdeasnisldnining fenadewinfu 4.667 mnuianelaszduin
fign finnuanunsalunisdearsnislénrudengy faedewindu 3.833 anuianelosefuuin i
anuannsolumsldnouinnefuazmeluladansaundlunsufofau faedemiiiu 4.670 A
flawelasefuanniign Muanuaansamsiunsidonasuianssudanedeniitu 4.670 anuds
welasziuunniian

a < 14 v Yo a daa o oA a a 4
AUAATILYEWEIY/HUsznaun /gliindnniidedndinveniniviatind1ng
- Wudlianusuiaveu adalliunlasuteunineldiduegned

a < v v Yo a da a (Y
AUAAWILYEIUEIY/HUsEna UM Y/EldTndinNiidaN Ine1deuLsAdS
- Wuuminedeindatunialddnunnduiiveusuresdiny

@ v o de 3 v v v Yo A
AMAN YL YRIUAANATNNIUIEAIANINAINABINTVRIUIEVEUTENBUNT/H Td R
- Jugndenudengluanvadaaans



231

LPNENTUUUNNIBLAY 8 HaNISIIEUSNAIANIIvaangAs



232

HaAN5IUN15IAN1TITEUN1TEaUAYN ELOS Yaenangns
JEURATNSTUNITINNITTOUNTAOUAN ELOS YeavangnsnIunIsInnIsiseunIsaeunanans
U3.9.A0IRAENS

Wuu 1.1
7 | memsanw AINTIUAIIANTIBU MsUTIaNanIsEsuiaAnTs
(ELOs)
1 | aesu nviInefinug ELO1, ELO2, ELOS, ELO7, ELOS,
ELO9
Uany FULUIMNALNAIENT UaZIAVININYITNUS ELO1, ELO2, ELO3, ELOS5, ELO7,
ELOS, ELO9
2 | masu FUNUMIAAAAIEAS LaTIAYININYITNUS ELO1, ELO2, ELO3, ELOS5, ELOS,
ELO7, ELOS, ELO9
Uang FULUIMNIAUAANERNS WAZINVININGIRNUS ELO1, ELO2, ELO3, ELO4, ELOS,
ELO6, ELO7, ELOS, ELO9
3 | nAsu Vi inug ELO1, ELO2, ELO3, ELO4, ELO5,
ELO6, ELO7, ELOS, ELO9
Uaney Javinanentinus FLO1, ELO2, ELO3, ELO4, ELOS,
ELO6, ELO7, ELOS, ELO9
Wuu 2.1
0 | anamsiinwn NAINTIUNTIANITITEU MsUsTARANSISBuTiAem s
(ELOs)
1 | meeu Anwsedvideniiientesiuadinmans ELO1, ELO2, ELO5, ELO9
Uany Anwsedvideniiiiedestuadnmans ELO1, ELO2, ELOS5, ELO7, ELOS,
funumnentiaA1ans wagdninineninus ELO9
2 | Mady shiefimundnmanitugs duuumg ELO1, ELO2, ELO3, ELOS, ELO7,
AMAFNERNS LazIAYNINGITNUS ELO8, ELO9
Uany FUNUMIAAAAIEAS LarIAYININYITNUS ELO1, ELO2, ELO3, ELOS5, ELOS,
ELO7, ELOS, ELO9
3 | nAau Javinanentinus ELO1, ELO2, ELO3, ELO4, ELOS,
ELO6, ELO7, ELOS, ELO9
Uae IV INITNUS FLO1, ELO2, ELO3, ELO4, ELOS5,
ELO6, ELO7, ELOS, ELO9
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WUU 2.2
#d | menmsanw AINTIUAIIANTIIBU mimiqwamiﬁauﬁmwi’q
(ELOs)
1| aadu ANSIEINIANNINK MTIATIwMTeATY | ELO1, ELO2, ELOS5, ELO9
NYANALTAAULAIN B UNING wasanalad
Uany Anueivideniiierdetundnmans ELO1, ELO2, ELOS5, ELO9
2 | masiu Anwsedvideniiisatestuadinaans ELO1, ELO2, ELOS5, ELO7, ELOS,
shiefumadnmanitugs duuumig ELO9
AMAAERS LazdnvinIneinus
Uag FULUIMNIAUAANERNS WAZINYININGIRNUS ELO1, ELO2, ELO3, ELO5, ELOS,
ELO7, ELOS, ELO9
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