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nuAN 3. STUUNNTIANSANEY AsALTiunis waslassasisvamangns

1. STUUNISIANISANE
1.1 s3UU
syuuninia lag 1 Yn1sdnw) wusesnilu 2 mansAnwun® 1 AnAn1sAne
Unddissernandne lideenia 15 dUami

% = 14
1.2 msdansAneiningaiou
Lifinaggsou

1.3 NSHIgULABILENATUSIUUNINIA
Taidl

2. Mmsniun1vangns

2.1 9u - narlunsaliunsiseunisaau
U - 1381519M5UNR (WUU 1.1 WUU 2.1 4ag WUy 2.2)
aansfinwu dausideu Sguieu fa saney
aAnsAnIUaTY Reuiiew naAdmew §a fue

2.2 auantAvagidnfnen
nangaswuy 1.1

1. WWulusulsenieurninedsuses 11ae nsanwssluseauTuRnane luwmazd

ANSANY

2. Wuddndansfnwsgiulsygivanadamaninioiieurin ananitugaudnm

a o
7N a@u.97. U

3. nsdlgauantlidulyaudorvua hdulumuuinussgueesnnsnssunisuims

NANENS
NANGATUUY 2.1

1. Wulumudseniaunine1dsulsads 11918 nsanesaluseauTuanfne luwmazd

ANSANY

2. Wuddudansfnuseiulsyglnaivnadnemansviseiieurin ananitugaufnm

7 au.97. SUseq

3. nsdlaauantlidulyaudaiivun Tnduluauudnussguvesnuenssunisuing

NANENT
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NangATULUY 2.2
1. Wulumuusznieuminedousads 1e1e nsanwiselusesutudindneluwmazt

N13ANEA
2. Wuddidansfnwiseiudsygesanveadiaeansvseifisumin anaadugaudnm

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

laigind 3.25
4. nydinuandRlidulumuderiivun Tidulumuufnussguuesnnenssunisuing

NANENT

2.3 urunssuidauasdansamsinuluszes 59
2.3.1 Luu 1.1

= % =

PNUILNANTNIAIAINL SV ANINIUATIANSANYT LUU 1.1

De

LALINUIUUUNANANNINAZAUNSANYILIAIL

Jul Unsfnen
2564 2565 2566 2567 2568
Un 1 5 5 5 5 5
U 2 - 5 5 5 5
U 3 ; ; 5 5 5
PN 5 10 15 15 15
SruuddniianniiazdnSansinen - - 5 5 5
2.3.2 Wuu 2.1
S1udanfian I S AnIAIUANTIANISANYY WUU 2.1 wagsuautuing
ANNI1ALAUNISANYILAIL
Jul Unsfinen
2564 2565 2566 2567 2568
N1 5 5 5 5 5
Ui 2 ; 5 5 5 5
U7 3 ; ; 5 5 5
PIY 5 10 15 15 15
ruuddniianniiazdnSansinm - - 5 5 5




233 Wuu 2.2

13

FUIUTEANNANN I TULIIANEIAIUNITIANITANTY 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
334 5 10 15 20 20
Srunuddnfiaainvzdisanisang - - - 5 5
2.4 JUUTEUIUATULNY
2.4.1 Uszuun1590UTENNUI185U
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
WIS 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 Uszanun159ulszaas1edny
3198219951831 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
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=

2.4.3 UszanunisalgdnesenisuanTudn 1wty 160,000 U deay sl

2.5 33n159ANSANEN
LUUTULS &

2.6 N1ssigUlaUNUIenn 51839 aTNITAMS iU IUTINNNINeIaY (815)
WulUnuda TaAULNIINgI88ULTAITIIA8NITANBISLAUTUANANEY W.A. 2559 LAz
U3gNIANMIINGIRUULTAIT 1309 Nannadkaswujudalunisiievlauniisfnssau

UEUNAFANEN

3. VangAsLaransifaeu

3.1 nangns

3.1.1 UIUNU2AA

UANEASWUY 1.1 91Umgin  SIURaeAnINgns
UANEASWUY 2.1 I1umhgin SIURaeAnangns
UANEASWUY 2.2 I1NIUMNILAR SIUNADANNEAS

3.1.2 lassadramdngns

litleanin 48 wuwdn
lLitlesnin 48 wudwda
lLitlesnin 72 wdwda

LU AS. W.A. 2558

wangnsUTUUTe A, 2564

e WUU 1.1 | WUU 2.1 | WUU 2.2 | WUU 1.1 | hUU 2.1 | Uy 2.2
1. 99518739 (Course Work) - 12 24 - 12 24
1.1 JuUsAy - - - - 3 12
1.2 Jyuden ludesnin - - - - 9 12
2. Anenfinus 48 36 48 48 36 48
3. ednvenulutuniagin - - - 3 3 4
wiheinnaeandngns lidesndn | 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 g1UNUS 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 enn
6 WUILAH

6 NUILAH

9 NUILAR

9 NUIYAR

9 NUILAR

9 UUILAR

3 RUWNA

1(0-2-1)

1(0-2-1)

1(0-2-1)

HanenalesunisiansanliamzidowssusedviufudnauAuiuYa Uvas

a a

9sddmuaNIveinud wieldsuaruiiureunnanenssunsUsevangnsves

US¥y1nufUnudin anvipdlamans

3.1.3.2 NSIANISANYINURUU 2.1

(1) U183 auruldidaenin
(1.1) F¥UsAU MUY
lawnsredsaaluil

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

12 Q8NN
3 NUIYAR

3(2-2-5)

9 UUILNA

Ttdndenisousedvlunguivielull Iuiulddesndt 9 wiiedn lagananse

donmaviulateretednelionnsdgmuniineinug dwioluil
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NGUIYINITIATIEN
252611 naufUiniiviune
Banach Space Theory
252612 seLdouiEmamAnmngiign
Optimization Methods
252613 Ldﬂiaulsuﬁ'lmmzqeﬂumimﬁ’]Lmnsﬁ?jm%ﬂﬂaunﬂ%
Optimality Condition in Convex Optimization
252614 1591ARIAYRIUSHIUDTULTAAY
Geometry of Norm Linear Spaces
252615 mi‘mﬂ'ﬁLmnsﬁqmwuwmmﬂwﬁ
Multicriteria Optimization
252661 MoWsladlBanyAnn
Algebraic Topology
252662 \SUANALTRYNUS

Differential Geometry

nguAvNYANIN
252621 nquisliadui
Noncommutative Ring Theory
252622 WyAtaLTgoNolat
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 AWeINIIREaUTNALAAERS
Mathematical Cryptography

nguIrAtinAansUszENA

252640 TNgIUYRINMTFUURATRIALSANDATIL
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
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aumadeeyiusaniiyduge

Advanced Ordinary Differential Equations
Anuasdulazvuiunsiiugy
Probability and Stochastic Process
MTnATIEmLUTUsEENe

Applied Multivariate Analysis
FLUULTEUUEENA

Applied Linear Models
auMsseyiusdoadmiun1IRu

Partial Differential Equations for Finance
nNaFansAoUFLTIANnFERS
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 AMenIdnwus 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 ¥UIYAR

6 NUIBAM

9 UUIBAN

9 NUIYAR

9 NUIBAA
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(3) Andsfuiilitiundagin 31U 3 Wu2ein
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 wiuaein
(1.1) FuUsAy U 12 wuena
252515 NSIATIEATINaATU 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 wuqwhn
Tnoidonanseividmelud uasidonideusieinsesu 600 Juld Tilteandn
6 vitheda TanansadonSeunelnsyiuliygientuaviuiiiedes Ineldsuany
WuYeUND1ANTETIUT N

NGNIYINITIATIEN

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

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

252513 quflives 3(2-2-5)
Measure Theory

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

252517 MgufInn3esasnIsUssend 3(2-2-5)
Fixed Point Theory and Applications

252519 %’jumaui%'msmmmmzﬁqm 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 WoulvAnmnganlunismanmngiandnauindg

Optimality conditions in Convex Optimization

252614 15v1AsinveUsiueTuudy

252615

252661

252662

Geometry of Norm Linear Spaces
mimﬂ'ﬂmmzﬁqmwuwmammsﬁ
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
NYAIALTINABLEU
Multilinear Algebra
ﬁan@ﬂ‘iﬁ'ﬁuﬁa

Fuzzy Semigroups
NTIATIZAUNING

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

Ring and Module Theory
Waadnin

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 nquililadui
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 31ﬂgmsuaamsﬁsmimam%'m
Foundations of Machine Learning
252541 M3iBeuivenAdesdmivinginsteya
Machine Learning for Data Science
252542 affdmiunsiGousueaAdos
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 wianaunsiiseyiuseae
Principles of Partial Differential Equations
252576 NMSESNMUUTIADUTIAUAAEAS
Mathematical Modeling
252579 NITIATIZATIANAY
Numerical Analysis
252585 MUofilAvALAAIENINITAMUI
Special Topics in Computational Mathematics
252586 hidefiAuntinenansUssynd
Special Topics in Applied Mathematics
252640 TNgUVINIBEUiYBLAIRIUALSANDATL

Foundations of Machine Learning and Algorithms

252641 miﬁ&m%ﬂ@ﬂm%@ﬂ%ﬂ@ﬂ
Advanced Machine Learning
252670 aunaiivoyiusansdnydugs
Advanced Ordinary Differential Equations
252671 Auasduazauiunisiiugy
Probability and Stochastic Process
252672 msiAsIERdwUINUsEYns
Applied Multivariate Analysis
252673 fuuudadulssend
Applied Linear Models
252674 gun1sieoyiustosdmsunisiiu
Partial Differential Equations for Finance
252675 NAAANIAIDURLLTIALNAIENS
Mathematical Quantum Mechanics
252676 mei’waaumwgﬁﬁ%”’uqa
Advanced Econometric Models
252677 @UNISHTIDYIUTHAL TEUULTINGTR
Differential Equations and Dynamical Systems
252678 am'm,%ﬂaﬂgﬁuﬁsiaa%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 ANYTANUS 6 LUU 2.2 9 MUBAA
Dissertation 6, Type 2.2

(3) Avdeduiilsituniqena U 4 wiaenn

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

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

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

252684 dunul 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 h2enn

1(0-2-1)

6 NUIBAR

6 BUWNA

1(0-2-1)

9 NUIYAR

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 AW Na9N
Elective Course
252682 duuun 2 (itdumiiein)
Seminar 2 (Non- credit)
252790 INENUS 1 wuv 2.1
Dissertation 1, Type 2.1
37U
U4 2
2MANSANEIAY

252680 Vdomadinaansdugs

Special Topics in Advanced Mathematics
252683 dunu 3 (laitunidiein)

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

Dissertation 2, Type 2.1

524
aamsaneUane
252684 dunun 4 (Lituniagfin)
Seminar 4 (Non- credit)
252792 INLTANUS 3 LWuU 2.1
Dissertation 3, Type 2.1
52U

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 UUIYAR

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 WNUNISANET 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
593 12 wuaein
aan1sAnwIUane
252682 dunun 2 (lduniaein) 1(0-2-1)
Seminar 2 (Non- credit)
252891 INYIINUS 2 LUU 2.2 6 KUBAR
Dissertation 2, Type 2.2
393 6 wiwnn
U7 3
AANISANYIAY
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 INYIENUS 4 LUU 2.2 9 MUBAR

Dissertation 4, Type 2.2
594 9 wU28nA
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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%

252511 mimf’hmmzﬁqmL‘%Qﬂaunﬂﬁﬁ 3(2-2-5)

Convex Optimization

LHRABULING NUAUNNITHEN N33 LwAnatent Fendunauind
Haftuiadadu faituaqu audhausielios autReyius uragdmBeisouius feidunoug
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

waifydouanssnaansiduty nsdindulavaienaeiisuly weradsvily
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 AN PIR b 3(2-2-5)

Measure Theory

fugunieseidng wiwesmeuenaoun wanaesls
wazlesiaaiun Wendumwwesls  SHulduasimaiunduiinta nsmeyiusvesileinduresnis
wsfunuuiiveun Uigiuwes msgiinluimes anuseieosduysal Usgiiuea—il n1silasewes
Aanuazidunuuusueyaeudiammudendii nsudtuvesninuiiazdu LILYBSHARN N3
aunlumsuanuatasnguiunvedalssen  unussgnduntegdlumaasugmansuasngug
\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 MTATIEMBe gy 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

afmveaan anudeLesvesiliiduaien meduiunsidsmeunnddn aunauas
nQuiunaanis nguiuniladdunnfuidedutouls fsddumadeuazilsidunainlugan
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 uInnTawasnsUssend 3(2-2-5)

Fixed Point Theory and Applications

e nn3lulIgiunsn nguunyansedmsunisdawuulivensludingiisa
B4n 1snadnvesinfiuiune ngufunganssnisdsieioarnsdsuuulivensluuigiiviue
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 %gumauﬁ'%mimmmmzﬁqm 3(2-2-5)

Optimization Algorithms

LUUSaINITIATANETIdn TuneuIsindanuayiEn1Uszanm Sadunaieus
FrsUssanuauuunaenii sureuisnislndifes mafaudraaluduneuiinamamne
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

nyUuaznIsheAtuuLen NMsieAtuveInTUuNUsQiinmes fMuny fvadinngy
nsanneuldogisanysal vufunvessand undswesys ausnimed anuduiusidatiannnig
fauarmswilonii funuvesngUauinns Mvszgndvemauiifunuvesngudiin

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 Mssifiunsvesesiduily AangUiduidy lefaifuily lofaifue
leftaneluiduile med-lofiaisvis lefagvinluisude aunaisve AsngUifuielufensulsng

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 NYANALTIAURATNG BUNING 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 nouunandugiu nswentuvengy nguundlal 3¢ lefasemyuiy
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
LLmﬁmgag’lwuaﬁmqﬂ ANUFNRUSYDINTY ﬁﬂﬂqﬂL%qﬁmuazﬁm?ﬂ@uﬁm
AU ﬁaﬂqﬂmﬂﬁu LLazﬁQﬂqﬂﬂﬁiLLan
Elementary concepts, Green’s relations, simple and 0-simple semigroups,

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

Ring and Module Theory

UDAALALIDAALDY FUFIUVBINDNA AIUVBIHAUINATY HAUINATILALHARNATY
Yosena MIULNVesEs Mateiuiauaznsieduiniiuien uegauvueiidudavenifauazisn
aoa Goulvgnle wegaiilunausznevveseynsy Jswvuediduda Juuulaneauarauuuens
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 uiuniesuau-dauns nJUEs N13IRdLUNvesTianniAveny
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
wnAnRefuusia siadaduuazsiadiu lnssairevesiladanin Jamuny
lofia siaigdng aanaiidfayvessviaindng
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 u]sT9naNTUImMeIN 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

WRMREIUINEINTITESY STuUsTERSULUUARTEAN SunewisnsidisTady
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

wuAefiuguremnuiing nauld anudesles msdug nsmossiaes ns
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 NgIUVBINTEEUSUBIAT RS 3(2-2-5)

Foundations of Machine Learning

wisu3snnsBeusideadd MsandmuidsadsUssdndliings n1sBeuignded
IngUszanamnuinandy anuaansalunmseudionsy mstunannuewdeivanududeu
AnuAmALAABUNTUsEIN Az AT INALABY TAIT MsandmuiAsaBslassaidlisnga dvihune
Badu N15yan nsRndonuaN1sEeUTRULUUIIEeY N133euiTIrewIng n1sanaIALdENe
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 affdmiunaiFouivoanies 3(2-2-5)

Statistics for Machine Learning

anuthazdu fuvsgy anutnasfunvuiifeuluazaundudass Aaeands
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 ALIAATENTNITARILN 3(2-2-5)

Computational Mathematics

ANTIABITUAGAMEARSNNIAMLT AN TNWIAGDNNNTAMINTITNS Fandus uay
Tnssadeiuguszuudwiunisaianmndondea  Tasadsiugudadamans uas
Betuneudtdmiunsaisanmindondeannn 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 MsDRNLULRAL AT ERTURELTS 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

U3pillanenaladuiusssy USoliwesn giulasguges Uiginann UsQiinamis

U
% % v

U8 FINTBIMALNITEUN AdedalilodazanudygIN dnatnisuen 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
wnAMdmguivesaunndseyiussusuiivilaazdufugs szuvaunndady

fufuiinils autRiadesamuarliiadosnmuesszuvaunsdseyiudidadunaglifadusudud

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 nanauNseuiusE e 3(2-2-5)
Principles of Partial Differential Equations
nouiunvesannsoyiusessufuindadudunayliidady nsduunaunis

Beeyitusdesdusuandluansiuys Jymna 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 NMTATNFLUULTIAaIRAER S 3(2-2-5)

Mathematical Modeling

WUIAAAILUULTIADAFIAAT NTTUIUNITATAILVULTIAEAAIAAT AILUULT
adineanstugeitldaunisiBeoyiusuarmsiinmsiduuulindnmansidedn fuuuid
adnrmansiildaunisuasig

Concept 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 AU ALALNITDONWUUTIE 3(2-2-5)

Information Theory and Coding Design

wAmAgIfuNguiaTauma ngufannaniasdu fumeuituouficsla dumeu
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 NTILATIZATIAUAY 3(2-2-5)

Numerical Analysis

HALRAULTIALAYVDITEUVALNITITUEY HalRaulTsiaesdunsldidaduna
LRAULTIFIATVBIANNT TR YRS HaRALLTIRIavTRIaUNS BRI USHRY Has T ALaY
nsUszanmaTlutag Msmeyiug nsmUIRuSkag I mavInvesoynTy uay suileuittu
Usznauinna

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
Sewnsitwadefauladuiiavduazinlugnsvinide

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 WtofiavntinmansUssynd 3(2-2-5)
Special Topics in Applied Mathematics
SewnspdaeansUszendniauladuiiasduaziludnisinide

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
wazAMEUTUREU wendavesnMzAunNdLarnvUTUTEU Msdinlzaiy 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
mimmmmzﬁqmwuaﬁm 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
FoulvAnnungiignvesaeviuning Foulvavisiigalagusaainauauds
fodnin FeulvAwmnefigadedndu dunuvessadediin Houlvrmnziianlneuszana
m'imﬂ'ﬁmmzﬁqmL%aﬁaﬂauLaﬂﬂﬁﬁﬁquW mmL“fJuﬂaunﬂﬂuﬂﬁmmmmzﬁqm%
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

AMmzAsunNduarnyUsUGEY YevhluvesnmzasunnduuuensUuas
AzdFulssukuueniU 1ondaveen1irAauUnINglarn1IvUTULSEU N1AINIEAiU A1IveYRuS
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 mi‘mﬁhmmzﬁqmwuwmﬂmmfﬂ 3(2-2-5)

Multicriteria Optimization

L'f‘ilaulﬁummsﬁqm Uizmmmﬂﬁgmmsmmmmzﬁqmwuwmﬂmwfl AMDU
Usvansnmuazimeulillanu 33nsuuudiaimin wmaladeanats 33nswuulilanans
Jagmmsmamnefigauuuvansinamiidady Jgmnsmamnsiiganuunaieinasidnisin
mwisqﬂﬁmm‘ﬂ@mms‘mﬂ"]Lvimzﬁ?jmwuwmamwﬁ

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
dmiuuuuSeelifunta SeveHanTs LLas%aﬁa%msJa”ﬂwmmawwé’aauaaavu’%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 Hagaunges waznuvesafiadugu whinfinesuarilafines 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

asUugumMemguisuudsfivedn nisUsznavesgiuuuBaduluaenii
gunslalowrulmiiaadimduuunst sudeudeninasusu 2, 3 uas 4 HUNTVRIIYL AUNNT
glUasdadudn aunisyie-uiiaes Masauysalludiudeuin

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

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

Algebraic Number Theory

Sunudivadalazinuhuivadn AnuduRussynInsilandunssney
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
nsugnfvsznevvesuumileNadinda wiuuaanaululimiediaddnin
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

Unn
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

wnAndsiivadadmsuinginssiasu Junewisnmsdnstadunuuaunasuay
WUUBANNNT LHULALTIIT INYINTIHARUNYUIATITUERATIENADNTTAY SEUUNTINTHaGU
91510aAELAYNTHENAIUTENBUTILIUA

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 NgIUYeINIBEuiveAe Az anadTiy 3(2-2-5)
Foundations of Machine Learning and Algorithms
nsanAAdsadsyindliinan maseudpndesaeuszanamiutinazdy

Auansaluninieudionsy nsdanannueudesiuaiududou mnunaiaAaouns

UszanauazAlndides 738 msandianudsadaasaiidiininan faihunedadu msyai ns

fAadenuaznisaoumuuuuinass MmIseuiidsneuing msandaandornodsansnlniign

nMsthsarsdenAdelLaziaiosn M Iadouasnuinaifous edouasmunsideusdos 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
vangnguiazduteu fuliifadula gulndiAssian lassinedssamiiion msutangy msaauin
1R n1sasanaznIsAneNanYY

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

clustering, dimensionality reduction, feature selection and generation

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

Cohomology

252662 LSUIAAALTIR YRS 3(2-2-5)
Differential Geometry
wilrladiivnoyiusld Iueftufa isadinvesisiul wovlyiireuuadu ns
dufinsnuuuuilrias fadnnes nyUduasfivadadidesu
Differentiable manifolds, fibre bundles, Riemannian geometry, affine

connections, integration on manifolds, vector fields, introductory Lie groups and Lie algebras
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252670 aumadseyiusaniiydugs 3(2-2-5)
Advanced Ordinary Differential Equations
ngufunnisiivsasdinnudulisgiauien aunsdsoyiusidudunaslidadu

JEUUANNIS TR YRUSITAEY Naufunadesnmuazliiadesn nuedssuuaun1sileoyiusigaduy

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’aﬁmﬁmmﬁaqummmf\]%ﬁu A dudasy MUUTdLaNITLINLIS
maﬂmLLUiam auinzfusuudeuls ﬂmﬁmammuum %qwguwﬁummﬂﬂﬂma LmeuLmau
aﬂTﬁdLL‘UUmsﬂaWLLaumimaauimLL‘UUinLu*&Ju ‘U‘VI‘UMJﬂm 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

NSWANLIIUNATEIRILUTNY NMsBUNINTaLARILUTNY NFIATIEVAIY
WUSUTIUVRITUUINY N1TIATIEVTUNGH TTNTOANBLRUUADIARN NITIATIERANEUNUS
AlullAa NMIIATILYRIAUTENBUNAN NMTBATIERTTY MTATIERTANgY
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%’uﬁamaﬁmﬁnLLUUﬁWé’aaaQﬁaaﬁﬁjm nsanneekuulldves MKUULT
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
SuNIMnTeUMIT LA Mt 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

gﬂﬁaﬁﬂmmﬂamaw%mauﬁm ﬁ’gmﬁgﬂizLﬁ'smsg%ﬁ/mﬂajmmam%quwﬁmauﬁm
Fnailuguresnamanimoufuuazaunisnsedond sudeuiinsUsyinauagngud
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 LLUUﬁwaaaLﬂswgﬁa%uqq 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

nquivhluresszuudadu noufameivesssuulidadu udlnadiadosuay
VOWAUNUBY FISVILUY NTBULNY NOBINI 190952 uUbilTady naud Uians wuinddu
1ndnsadle msdsuudens 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 aunaidseyiusdostugs 3(2-2-5)
Advanced Partial Differential Equations
dnnstugevesaunndseyiustossusuiiniadaduuay iy

HARAYDE1NERU NSTHUNALNTTRYRUSHauTUAUAY AaNTAvamaaud nUaNnIs

B3935 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

'
aaaa

LIAnugULasEUUaINa1s svuunadnniliiigeuazunussensd unuugives

=

ﬂ’]imﬁ’]mmzﬁqmwuwaiﬁ Umﬂizqmﬁﬁjax‘iﬂ’]i‘mﬁ’]mu’wv}?jﬂLLUUW@’QJJG]
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 duun 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 Fuun 2 1(0-2-1)
Seminar 2
mshiauenazeiuTenauAdeiaulamndineanflimguiviedassgnd
Presentation and discussion of interesting research in the theoretical

or applied mathematics

252683 duuun 3 1(0-2-1)
Seminar 3
nMsiauswazeAUTIfeuNanATesadinaanslutlagtulasusnmy

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

mathematics for being the direction in doing the dissertation

252684 duuun 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 NwAn
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 e
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 Mihefin
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 miefin
Dissertation 4, Type 1.1
NUsIUTINdeya S1eauAuinIvin e inusieanasdiusnwine dnus

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
Josiineninusanysaluazunaruddoifienfanimounsmanusidnsanising
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 dene
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 WuwAn
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 WuwAn
Dissertation 5, Type 2.1
%’mﬁﬁwmﬁwuéaﬂ’uamymﬁuazwmm"iﬁ'&lLﬁaaﬁmﬁmEJLLWi'mmLﬂmsﬁz‘?wL%f\]

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

published according to the graduation criteria

252890 INYIENUS 1 WUU 2.2 6 NIwAn
Dissertation 1, Type 2.2
AnwosfUsznouinednug Auadn umuenasLasuAteRieItes muun
Useiiuland/MdeIneinus
Studying the elements of a thesis; reviewing literature and related research;

and determining the thesis title

252891 WPHANUS 2 WUU 2.2 6 e
Dissertation 2, Type 2.2
WauenansuanseUAnTIUEaaieIUINeinus (Concept Paper) wazdnyi
HanFuATIEenaIsLasAse iR Tes
Developing a concept paper and preparing a summary of literature and

related research synthesis

252892 WANUS 3 WU 2.2 9 uilaein
Dissertation 3, Type 2.2
Wauedealenazisniside davitasenainendinug Wetauesennenssunis
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
NUTIUTIdeYa T18uAiTIIMEinusean1sE iU nw e inus

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

252894 WTNUS 5 WU 2.2 9 ydene
Dissertation 5, Type 2.2
Aasveya Javiinerinusatusi
Analyzing data and preparing a draft of the thesis

252895 INeTNUS 6 LU 2.2 9 NN
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 nsdmiuteyanatediuls n1seuNIuBEia
Rerfunnweiaiadslulssnnmiinguuazaongy Msiesgsimmulsunuaefuus ns
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
wadiamsduuiviuasislumansmeiuada  FBynuansuuazuialun in3edle

Iumiﬁﬂmmﬁﬁzuga miﬁi’ﬂaaa‘ﬁaﬁﬂa watlalouiaisla LLasmi‘Uizqmﬁ
Modern computational techniques in statistics, Bootstrap and Jackknife

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

applications



o1

255573 NTIATERveYaTIn gy 3(2-2-5)

Big Data Analytics

ATINBLAAANvAIzYesTeyavelg)  nsdanstoyavuslvg)  1a3eaile
fugtuuagmsiaioudoya nsvhanuazendoya nsysannsdeya nsulasioyauaznis
anveudoya  meiwndiesteyaevnsuuuunganudiu  msdwundeya  msdangudeya
lassgUszanmiieudmsutoyaruinivg uazn1suszynd

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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Applied
M.Sc. Mathematics Ohio University USA 2550
Applied
Mathematics
MU, ARRFERS UANINGIAREULIAT ne 2541
11| wedvg) FPoewad A8AanTINd Ph.D. Mathematics University of UK 2552 6-8 6-10
Biology and Warwick
Biophysical
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M.Sc. Mathematics University of UK 2548
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Biophysical
Chemistry
B.Sc. Mathematics University of UK 2547
Warwick
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1 WiwaNeA wWaulTies ANEN519158 WA, AAAERS W IneaeLTedui e 2543 6-8 6-10
WAL AmRFERS W Inedede Iy 2530
nA.U. AAANERS LI INYIRYATUASUNT ISR ny 2526

Wywaiivailan

2 UBAR  TOALNA S09MENI19159 Ph.D. Mathematics The University of Sheffield UK 2553 6-8 6-10
U.Ueudin NNNTEOU UANINYIABULIAT Iy 2547
M. AAANERS UAINEABULTADT ny 2546

3| wenvuay 9lndnsena 399NANT19158 MA. ARINAENS UAINNFEUTAIT Tny 2551 6-8 6-10
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WAL AAANERS U InenaeLTedui ny 2544
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8 meszidoy TaRs 509ANANIIN5Y WA, AmnFNEnS UMNINYSIULSFIS ny 2550 6-8 6-10
WAL ARRFERS WInedede el e 2545
MW AfAANERS UAINGIRBULSAS neg 2543
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RV RN ANAAIERNS N Ivedede sl ne 2542
M. ARAFNENS NNINIROULIAIT ne 2538
10 | wedyind uaua AemMans1ansd Ph.D. | Computational and | Old Dominion University USA 2556 68 6-10
Applied
M.Sc. Mathematics Ohio University USA 2550
Applied
Mathematics
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11| wedvg) T3eewed AY8anI19158 Ph.D. Mathematics University of UK 2552 6-8 6-10
Biology and Warwick
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dsvdAyvaInsUTuTmiangnas
1. maSsuiiisulaseaienangasuiudse we. 2559 fulassastmangnsuiuuse wa. 2564

M3199 1 Wisuiisulassairamangasuiuuse w.e. 2559 dulaseafandngasuiuuse w.e.

2564
\nouat A5 W.A. 2558 nangasuiuuse nangmIusuUTe
o WA 2559 A, 2564

e e WUU 1.1 | BUU 21 | WUU 22 | WUU LT | wuu 21 | wuu 22 | wuu 1.1 | wuu 2.1 | wuu 2.2
wwha | wulein | wulein | wbede | wiheie | wihefe | wihefe | wiheds | wiheds

1. U583 (Course Work) - 12 24 - 12 24 - 12 24

1.1 J1dsAu - - - - 3 12 - 3 12

1.2 Jyuden - - - - 9 12 - 9 12

2. Ingfinus 48 36 48 48 36 48 48 36 48

3. swinvsdubitdumheina - - - 3 3 i 3 3 4

wheinnasavanans liteunin 48 48 72 48 48 72 48 48 72

2. Yiulaseaandngasuasuaunisfinenasil

2.1. USunegividendmiundngns wuu 2.1 sl

Y] [

- Wusgividen islindngnsiianaviuarte demsideuaznaiausanulutlagiu sil
252612 serlguABmsmaumngan
252615 MIMANNETGALUUVIANELIN S,
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Y
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9 9

252681 vdeumadinaanitugs Wiy 252680 Ttefiauadnmanitug
2.2. Vsumeinidendmiundngns wuu 2.2 feil
- damedvuden esniduneinibieedasoulundngniuazanmiuideu
vouilom feil
252514 yiufieuiaziuduge
252518 N1 WHNITWANUAN




110

252535 M33ATIzRANUARLUULTUNIS
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252540 SINFIUVINIFEUFVBAT
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252577 W aTaUMALAZNITORNWUUTIE
255523 MIATIwRUINUTEYne

255571 @iABeALInUAZNTUTEYNA

255573 Mylaszvideyarunlg

252612 seileuABmamaumngan

252615 MIMANNETGALUUVIANELIN S

252627 ANYINTIAASUTIANNAIENS
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252641 M3i3ouivenaiasiugs

252670 aumadseyiusaniiydugs

252678 aumaiveyusdontugs

YSUSHAIUN haz/unse I957187390 Lﬁaﬂmmff]uizlﬂawmwyj warARANUNLNe DA aM
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252541 msmAnmnzanidile wWaswilu 252512 nsmanmaneigaisuily

9
s QU o

252524 MFIATILAUNING USuAeSuresein

252531 noufdaneuiuimesn UsuAesulgsein

252534 Nguinauazn1suszend Uumesuieseiv

252574 aumsldseyiudtugs Waswdu 252574 ndnaunaidsoyiusasiy uasUsy
ABEUNTIYIN

252575 gumaiBseyiustes Wasudu 252575 vanaunsideeyiusdes uazusy
ABEUNEIIEIU

252576 Msaauuuiiaoudsdnmand Waswlu 252576 nsadefuuuids
ANAAIENS warUTUAIBUIETIEIN

252678 seiTouTEmamanmngiian Waswlu 252678 aun1ndsouiustostugs
252681 vdefimuadinmansiugs wWiswu 252680 Ffofiauadnmanitugs
252580 duann 1 Wasudu 252681 duinn 1
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3. madTsuiisusmginlundngasuiuuse wa. 2559 Aundngnsuiuuss w.e. 2564

nangnsuFuuse w.A. 2559 nangnsuTuuse w.A. 2564 d138M1sUTuUe
1. nerdwus 48 wiuqenn | 1. IneIUNuS U7 48 wiaein
252690 INeinus 1 wuu 1.1 6 | 252690 Ineiinus 1 uwuu 1.1 6 AR
252691 Weinus 2 wuu 1.1 6 | 252691 Inendnus 2 wuu 1.1 6 I
252692 Weiinus 3 wuu 1.1 9 | 252692 Ingndnus 3 wuu 1.1 9 AR
252693 INeinus 4 wuu 1.1 9 | 252693 Ineiinus 4 wuu 1.1 9 AR
252694 INeinus 5 wuu 1.1 9 | 252694 Ineiinus 5 wuu 1.1 9 AR
252695 WeinuS 6 wuu 1.1 9 | 252695 INendnus 6 wuu 1.1 9 AR
2. sgivsAulaituniaein 3 widefa | 2. sredvdeauliitiuniaeia 2 miwin
252682 &usiun 2 1(0-2-1) | 252682 dumun 2 1(0-2-1) ANLFL
252683 dusun 3 1(0-2-1) | 252683 dumun 3 1(0-2-1) ALLFL
252684 s 4 1(0-2-1) | 252684 & 4 1(0-2-1) ALLAL
Nangns wuu 2.1
nangnsuFuuse w.a. 2559 nangnsuFuuse w.a. 2564 #13emsUTuU
1. AvUedu 33U 9 vlefn | 1. JuUeA 319U 9 widein
252681 vhioiimuadinaanitugs 3(2-2-5) | 252680 vhatoiimadnmanitugs 3(2-2-5) wasusiia
2. Jwuden litfosndn 15 wiloefin | 2. Jvuden laitfaendn 15 wiaefin
ngadvIN1s AT NgI3TINITUATIEN
252611 Nuusgiiuiuna 3(2-2-5) | 252611 nuwuigiiuua 3(2-2-5) ALLAL
252612 sABeUTBnsmALNgian 3(2-2-5) el
252613 JevluAumnzgalunsmamngiignds | 252613 Heulvamnzanlunsmenmngiignds
ABULING 3(2-2-5) ABLLING 3(2-2-5) ALAL
252614 15v1AdnvesUTliuesududy 3(2-2-5) | 252614 \svndinvessiueiudady 3(2-2-5) AR
252615 MImANETigALUUANBINNTT  3(2-2-5) el
252661 Nowalagideivadin 3(2-2-5) | 252661 newelagidenivadin 3(2-2-5) ALAY
252662 \5ANNTIDYRUS 3(2-2-5) | 252662 L5v1AdiALERYIUS 3(2-2-5) AILAN
nguIvIivAdin nguIvivadin
252621 niquiidliaduil 3(2-2-5) | 252621 nquiisliadui 3(2-25) |- AudY
252622 fivpdinigegeuslad 3(2-2-5) | 252622 fivmdingegeuslad 3(2-2-5) ALAY
252623 aumslalounulyiiavinids 3(2-2-5) | 252623 aumslalouniulmiavinids 3(2-2-5) AR
252624 N WHIMIUTIYALN 3(2-2-5) | 252624 gufaruudigadio 3(2-2-5) ALAL
252625 n3Uszandvesfianaiin 3(2-2-5) | 252625 nsUsvyndvasiladanin 3(2-2-5) AR
252626 vafisiadeivadetugs 3(2-2-5) | 252626 nquiisiaisivadadugs 3(2-2-5) ANAL
252627 WeNsIRaauTIAdinaans 3(2-2-5) Winsedvill
nguIvIAdinAEnsUIZENA nguIvIAdinAEnsUsZENG
252640 57ng1uveIMsISELIvRLATBsUAT Sane AT
3(2-2-5) Winsedill
252641 msiSeudveuainstigs 3(2-2-5) el
252670 aun1aiseyRusasiyiugs 3(2-2-5) Winseivilml
252671 anuesdunasvvauniaiugn  3(2-2-5) | 252671 anudiasdunasavaunsilugu  3(2-2-5) AR
252672 MylAswFLINUsEYNG 3(2-2-5) | 252672 mslaswhdmuUsnUsEynd 3(2-2-5) ALAL
252673 suuuiiaduussend 3(2-2-5) | 252673 fuvuidadulszend 3(2-2-5) ALAL
252674 aumaidseuiusiavamsunslu  3(2-2-5) | 252674 aun1si@teyiusdesaniunisiy  3(2-2-5) ALY
252675 narnaasaeusudndaemans  3(2-2-5) | 252675 namaniniousindadamans  3(2-2-5) AR
252676 LLuumammwgiaﬁﬁuqa 3(2-2-5) | 252676 LLUUﬁ)ﬂaaaLﬂiwgﬁa%uqq 3(2-2-5) ALLAL
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nangnsuFuuse w.A. 2559 nangnsuTuuse w.a. 2564 #13emsUTuU
252677 aunaidseyiusuasssuudmadn  3(2-2-5) | 252677 aunsideeuiusuasssuuilmain  3(2-2-5) ALLAN
252678 izl,ﬁaui%mimﬂﬁmmxﬁqm 3(2-2-5) | 252678 aumn%wyﬁuﬁ’%a%ugq 3(2-2-5) AdLAL
252679 TLUUNAINAUTULATUFIR 3(2-2-5) | 252679 szuunainamiuiasuglin 3(2-2-5) ALAY
3. Wegfinus 37U 36 wwia | 3. Inerdwus 11U 36 WU
252790 AN ANUS 1 WU 2.1 6 | 252790 Inendwus 1 wuu 2.1 3 USumieiali
donnaesy
Inendnusiinang
252791 Inenfinus 2 wuu 2.1 6 | 252791 Ineiinus 2 wuu 2.1 6 ALLAL
252792 Ineiinus 3 Luu 2.1 6 | 252792 Ineiinus 3 wuu 2.1 9 USumbginli
donnaesy
Inendnusiinang
252793 IN1ANUS 4 wuu 2.1 9 | 252793 Inendwus 4 wuu 2.1 9 AdLAL
252794 Inefinus 5 Luu 2.1 9 | 252794 Ineiinus 5 wuu 2.1 9 ALLAL
4. snedvUsauliduniiein  9awau 3 Wi | 4. snedundsaulituniiein  9auau 3 wiidae
fin fin
252682 &unun 2 1(0-2-1) | 252682 &uwun 2 1(0-2-1) AR
252683 duaun 3 1(0-2-1) | 252683 duwun 3 1(0-2-1) AFY
252684 & 4 1(0-2-1) | 252684 duuun 4 1(0-2-1) AFY
NANEAT WU 2.2
nangnsuTuUe w.a. 2559 nangnsuTuuse w.a. 2564 d198M15USUU
1. Ay 109Au U 12 wiedia | 1. JvUeAu 71U 12 RUein
252515 n1sAsiziigailandu 3(2-2-5) | 252515 mMsAsgsAieileidu 3(2-2-5) AILAL
252523 fwpdiadinduwasngquiuvind  3(2-2-5) | 252523 fivadindndunasnguiwvsng  3(2-2-5) ALFY
252561 newelad 3(2-2-5) | 252561 neweslad 3(2-2-5) ALLAY
252681 ﬁﬁaﬁl,ﬂwmﬁmmam%“ﬂguqd 3(2-2-5) | 252680 ﬁﬁaﬁmwmﬁmmam%ﬁugq 3(2-2-5) Wabusa
2. A3yden laiffeandn 12 nuqein | 2. Avuden laiffeandn 12 waefin
nguIYINTIATIZN nguIYINTIATIZN
252511 msmmmmw?iqm%maunmﬁ 3(2-2-5) | 252511 mimﬂ'wLumsﬁ@mﬁ“ﬂmaum% 3(2-2-5) GGH
252501 MsmANE i 3(2-2-5) | 252512 MswAmngTgaddulie 3(2-2-5) Wasusiia
252513 Nguijiuises 3(2-2-5) | 252513 Nguijiuises 3(2-2-5) Usuresuresedan
252514 mwﬁmwm%lﬂu%uqﬁ 3(2-2-5) iR 252514
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Wagudoin
252575 aunaiseuiuseey 3(2-2-5) | 252575 wanaun1siiveyiustos 3(2-2-5) YSueasungsgin
Wasudein
252576 nMsafswuuiaeudendamans  3(2-2-5) | 252576 nsaieiuuidsedinenans 3(2-2-5) USumesuresgdn
Wasudedn
252577 Wyadinidadulszans 3(2-2-5) findyn 252577
252577 N UfaTauUNARAYNITEaNKUUSHE 3(2-2-5) wusedull
252578 uAaARaURINITHUTHU 3(2-2-5) finv 252578
252579 M3IATIEATIFLAY 3(2-2-5) | 252579 MTIAswRAwIEY 3(2-2-5) ALY
252585 Wdefpuadiamansnisaun  3(2-2-5) | 252585 Widefiaundinmansnisaaiun 3(2-2-5) ALY
252586 hdeiiruatinmansusygnd 3(2-2-5) | 252586 WitefiAuadinenaniUszend 3(2-2-5) AALAY
252640 57ng1uveIMsISELIvBATBsUAT SANe AT
3(2-2-5) el
252641 msiSeudveuainstigs 3(2-2-5) el
252670 aunaiseyfusansiydugs 3(2-2-5) el
252671 anunasdunazvvauntaiugn  3(2-2-5) | 252671 rutanfulazaviunisilugy  3(2-2-5) G
252672 M3RATIIFIUTNIUSZENA 3(2-2-5) | 252672 mylnsgdmulsnyUsEend 3(2-2-5) ALAY
252673 suuuiiaduussend 3(2-2-5) | 252673 fuvuidadulszend 3(2-2-5) AR
252674 aumaidseuiussasamiunslu  3(2-2-5) | 252674 aunsiieuiusesamiunsdy - 3(2-2-5) ALFY
252675 naFnansareuiiAdineans  3(2-2-5) | 252675 nafansmpudiuidndinaans  3(2-2-5) AR
252676 LLUUﬁTwammwgiaﬁﬁuqd 3(2-2-5) | 252676 LLuuﬁﬂaaamejia%uqq 3(2-2-5) ASLAN
252677 aumaidseuiusuarssuudamatn  3(2-2-5) | 252677 aunsieynusuagssuudanadn  3(2-2-5) G
252678 sudouiBnismanngdign 3(2-2-5) | 252678 aumsdsoyiusdosdugs 3(2-2-5) ALLAL
252679 szuunainamsuiATugia 3(2-2-5) | 252679 szuunainamIULATEEHR 3(2-2-5) ALLAY




114

nangasuFulse w.A. 2559 nangnsuiuuse w.a. 2564 d138M15UTuUe
GHELAERE
255523 mylessdsiulinylssend  3(2-2-5) Wusedelug
255571 affdainuinuasnisussend  3(2-2-5) Wusedelg
255573 nsinsgideyavinivie) 3(2-2-5) wiuseinlvl
3. endnus 31U 48 e | 3. mednwus 31U2U 48 nUwin
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Nangns wuu 2.1

nangnsuTuUse w.A. 2559

nangnsuTuuse w.a. 2564

d15zn13UTuUse

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
Anwuagiiasesiiidendemanstugi

252680  vhifefiauadineanituge

Uaule
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  sueuiBnmsmAmvaneign 3(2-2-5) | - Wasuswasn

Optimization Methods

wUUIABIEDALazaDALUULUSBULTIBY L9
Apunnduazilidu mamannsiigauuuain
unUsgendfiulasugeansgania

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

optimization, applications for microeconomics

Optimization Methods

wuuMasdainLazadauLuuLUTs U 1R
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 msmﬂ'wmmxﬁqmmwmamm%
3(2-2-5)

Multicriteria Optimization

ﬁaulﬂummzﬁqm Uszinnaastgyminism
Angiigauuuvansinasi mmeuUsEansanuay
amaulilanigu 38n1suuuasdmdn madadea
nand Bnsuuulsianans Jymnsmaumngiige
WUUNABLN LT f]mmmimﬁﬂmmzﬁqmw
AABNUILTINTIN NsUszendveslymnismean
WanefigauuUmaneLnasi

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

scalarization nonscalarizing

multicriteria  linear programming, multicriteria

combinatorial optimization, practical applications

of multicriteria optimization problems

- Winsedn e

nguIvYAtin

nguIvvAtin
252627 Anensiv@auliendiaenans  3(2-2-5)

Mathematical Cryptography

BRI TAdna1usUINeINTIREAY
FumeriEnsdsiadunuuaINAsLATLUUBELINAS
HUlAWTNS Inemssiadunauaassaswayien
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

- WiuseAn el
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nguIvIAdinAEnsUIzENs

nguIvIndinAEnsUszEns
252640 ﬁﬂiﬁu‘u?NﬂﬁLgﬂuiﬂﬂﬂLﬂ%@dmeﬁﬁﬂ@a—
i 3(2-2-5)
Foundations of Machine Learning and
Algorithms
nsanAiAudsndesedndliidnan n1s
BeusgnaedasUssananuiiandu pnuaiunse
lun1siSeusionsy nsaieandnueudeaiuaiy
Fudou mupaandeunsUszInauasalndifies
718 nsandrmadsadalassadisliingn damn
wedudu nsyan Msfndenwagn1saeunIuLUY
31809 NM3i3eudidneuing nsanAinnudenie
Waadgylddngn nsdlenaniudenndesuay
@desnn FBimdeuamuinsiieus Tadeuamiu
nsieuidos TBindeuamunsiieuddosuuualn
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 nmsi3euduoaeiesiugs 3(2-2-5)
Advanced Machine Learning
nsawunUsziandayadiedunesn

nnmesiuadu A5maeeiila Jgmnismunevaney

nauuazdudou dulidadula drulndidsedian
lasanelszamiien MIuUiangd N15aavuedia N3
aavnIsAndndnue

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
nuiunniaiase aun1sideeyiusidudy

wazlii@adu Jymeamouusniivasiongiu ngud

waiesnmuessruuidnduuasldidudu 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 aunsiseyiusayugs 3(2-2-5)
Advanced Ordinary Differential
Equations
ngeunnisiiasaziinnuduldedis

Wed aunisdseuiusifudunazlidady ssuy

aun1sidsewiusidudu noujunaiesamuazly

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 U 252670
- YSuAesune 5183
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252678 seAduuUTBMIMANINTian 3(2-2-5) | 252678 am'ﬁ@mqﬁuﬁ‘daﬂ%ﬂqa 3(2-2-5) | - WasuTein
Optimization Methods Advanced Partial Differential Equations _wWasufesue
LUUIARADALAzADALUULUIBULTIBY Lo ‘Mé’ﬂm'i‘“ugu;jwaqammiﬁ‘magﬁ'uﬁ‘a‘aﬂ 18397
pounnduazilaiduin msmawugiigauuvaln | suduivdaduduuazliBadu nawasadisgou n1s
unlszendiuLAsygeansganie uunaunsiteuRustesdufuaes AuanlRvews
Static models and comparative static, LRAYAINTUANNITLTIT TIN5 luatnasLda
convex sets and concave functions, static Ial,waﬁuaﬂuiaﬁﬂﬂ
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 thiafiavadnmanitugs 3(22:5) | - Wagusan

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

Anwuagiinneifidendnmanituged
Waule

Study and analyze topics in advanced

mathematics that are of special interest

252681 \{Ju 252680

NFUAIVIEDA
255523  mswegiduUswussend  3(2-2-5)
Applied Multivariate Analysis
N1TWANKAIUTNANAIWAIUT NS INFUTU
Foyavanomuys msoyuuidadaiioafunnmes
Anadsluszynsnilinguuazassngy n1siases
AuLUsUTIURaIEfLUT NsAlATIzddIuUsEneU
ndn n5iAsendade n1sliAgRdLunngu N3
AaseiuUingy nsananatelin uaznisuszand
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

aa a o

255571  @RRLTNAIUIULALNNT 3(2-2-5)
Computational Statistics and
Applications
wallamsiuaiviuadielumansmaiiu

FRunuansUuazudalun wnesdlelunisiuin

q

s31a03doya wallanoufnisla waznis

o}
o el

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

Monte Carlo techniques and its applications

- Wiusnednlsl

255573 mywaseideyaruiaivey 3(2-2-5)
Big Data Analytics
ANUNINELAZANENvuzaIdayaTLA

gy n13dnn1sdeyaruinlng Lﬂ%"mﬁaﬁ”uﬁmuaz

nsdnnseudeya msviauazendeya nsysan
nsfeya nisulasdayauaznisaaveudeya n13vi

wilasdayaliionsuiuunganuduius n133uun

- Wusedn e
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daya nsdanguideya laseireyszamiiteudmiu
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
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Fu1sAY
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

FylisAu

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

252680  vhilefiauadinaaniUuge

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

ANFUNAUDHAIUITEY WIBUNAUNITIVINITNG

ﬂa‘jmmam%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

ASENAUATT N158IU NIAMILATIZA NS
WAL AUTIINANUITY WROUNAIUNA
%wmsmqmﬁmmamﬁmé’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 dydenaznssneansidyde n1s
fndulanarainaiidvly wanaddudy n1swien
waneigaidudy wenadfulsdmiunsmanmang
figedsaiio nsuszgndld lumsuimsdans
Fuzzy set and fuzzy

logic, fuzzy

multicriteria decision making, fuzzy optimization,

a =
AYaN

NEUIVINTIATIZA
252512 msmANmNg e 3(2-2-5)
Fuzzy Optimization
waddydeuasnsinaransinvde n1s
dadulanarginaeiidvly wanaiduds n1swiad
wanefignifuy wepadfulsdmiunsmaning
figAsaiis msUszgndld lumsuimsdanis
Fuzzy set and fuzzy

logic, fuzzy

multicriteria decision making, fuzzy optimization,

- Wasusa

Advanced Probability Theory

wgasuardigiinuiizdu deiduw
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 vguaruhazduduge 3(2-2-5) - findn 252514

252518  VIQUNITUINUDL 3(2-2-5)

Distribution Theory

- M3y 252518
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Hlandulansa-tnaduazd1nuvounani
Hadduigiloruazarduvessiles Haddunaaeuunay
ASHANKAWAEFAILUT TenduTadunaznsuanuas
FIATUNTUUNMTUINKAY N195101789N1THANUIS
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 seAdeuTBmsmANINgTian 3(2-2-5)
Optimization Methods
LUUaDIEdALazadaLUULUSBULTEU 19m

Aounnduazileidu msmAwneigauuuain

unUszendiuLAsygeansganie
Static models and comparative static,

convex sets and concave functions, static

optimization, applications for microeconomics

252612 seAduuTBnsmeAwNgiian 3(2-2-5)
Optimization Methods
WUURDERRLAEEDALUUUSBUTIEU L1on

Aounnduaziledidu msmAwmneTiganuuain

unUszenAtuLAsYgAERsyanIA
Static models and comparative static,

convex sets and concave functions, static

optimization, applications for microeconomics

- Wasusiaan
252678 1T 252612

- Wasunguan ngu
IpdlamansUseyna
wndunguivinis
AT

252615 msmANEigaLUUaIBIn T
3(2-2-5)

Multicriteria Optimization

Foulumngiian Ussinnvastiyminism
Angiigauuuvansinasi mmeuUsEansainuay
amaulilasnu 38n1suuuaisinin wedade
inan$ 3nsuuvliianans Yaymmsmenmngiian
wuuvaeinasidadu Jgymnismamngiigauuy
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 ATIATIEAUNING 3(2-2-5)
Matrix Analysis
MMIUENAIUTENBUTOUUNING LunSndiln
fvay nyUlming dannduiiluveasiaf-tnulsa
yoduvenun3ng wWnindiBaneain ausia 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 NISIATIAUNTNG 3(2-2-5)
Matrix Analysis
nsmumuATEiugusiisadadadu

WVSNFUUAIN WA AlLaNIE nusunInduay

sduuulad Adeideina vuinvesuning lum

a ¢

Sndviiafiay WMSNGUSNA ANUITAZIUINVeN
- .

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 wnuidneudumnesn 3(2-2-5) | - USuAeBunesiein
Combinatorial Theory Combinatorial Theory
HaymuAeadunisuaniiu nguiumieaiu HymiAadunisuaniiu n1siFeanaznis
AsLéen ﬂEUﬂ’13Lgi'ENﬁULUgﬁJULLazﬂq‘l&}aU%miLLﬂd on nanNsTuNAisU Nguiunvesusued nannns
duredlwag) N1598NKULLTINITIA Wsduasdneen fladduroduiln anuduiudideu
Enumeration problems, theorems of | i N1588NKULLTINITIN NQuunvedlnaen
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  Anen1ssiaau 3(2-2-5) | - ifiusnedunlu
Cryptography
wnfnefUienssfady ssuvsady
wUUAANEAN SuneuIssH SRR ULIUALINASUAY
WUURANNIAS gnasni3fiutazAnilifaduay
ANeINTIRATUNYUIAITI TN TEUUNISIITHATY
91310810 anewdunIviaLazilsiduLey
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 nguiinsnuaznisUszend 3(2-2-5) | - YSuAne5ues1ein
Graph Theory and Applications Graph Theory and Applications
nswl ns1vges Fuls nisideules 3d waRRfugIuvaguing nsdulsl
wazipdns n1sdug Swussaaviendassuazadn | Anudenles n1sdug nsessians nsmusiiasiu
NuuIuTd n91MTe5EUU NIMTEYRANI gud | N5 1M85EUIU N1TKeNAIUYTENOUTEINTIN N9
nNAgAdin seu1ednin nsvseyiianie 91891u ngufnsl
Graphs, subgraphs, trees, connectivity, Ayadin
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, ¢raph
theory factorizations, graph colorings, directed graphs,
networks, algebraic graph theory
252627 Anenssvaduidsademans  32-2-5) | - ifiuseivnlval

Mathematical Cryptography

BRI rAdna1usUINgINTIREAY
FumeriEnsdsiadunuuaNAsLATLUUBELINAS
HUlAWTNS Inemssiadunauaassaswayien
a9NN39IN SEUUNTSHARUDNSIOABUAZNITLENED
UsznauauIuLiu

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
adamansuazunlszandluineinisneuiiames
Tngianizagiedelunisiiasizvidoyauaznis

I3

nguIvIAdinAEnsUszene

A9 252535
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UszanananIdy IINFIULAENuHveUanTiY LUIAR
Y9auanfiTINnsoudes Toruuasiuny fuseney
Lardiugey LulAnUeIn1TIanarn1siUIsufigy
nyoUdes
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
wlsndsnnsiSeuiideaia n1sanf1Am
Wdoadauszdneliidhgn nsi3ouigndedasyszan
anuzdy anuansalunisideusiensy nns
famamueudsaiunnududeu miueainndey
nsUsganauazATlndiAes 733 n1sandiaades
\Balassadrslian dviwnedadu nisyad s
Anldenuagn1saaunIuluLIIaes N1siseusignoy
\ind n1sandnimdemeideansiyliidian s
ANNRANNARARARDIUAZIATETAN

252540  SINFIUVINSLTHUFVOUATO

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

predictors, boosting, model selection and

validation, convex leaming, regularized loss

minimization, fitting-stability tradeoff

- Wiuse3n e

252501 nsiFeufuesiaiosdmiy 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

ano W

252542  ahRdmiunsiteuivennses 3(2-2-5)
Statistics for Machine Learning
" @ £ I " [
AuUtazIdu Auwdsdu Aanuutazilu
wuuilidaulouazanuludase armaviuareaunis
. : - 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

- Winsedn e
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distribution, McDiarmid’s inequality, normal
distribution, maximal inequality
252574 aunsiseyiusaninydugs 3(2-2-5) | 252574 wvidnaun1sBeuiusansy 3(2-2-5) | - YSumaBueedn
Advanced Ordinary Differential Principles of Ordinary Differential _Wasudedn
Equations Equations
ngquijunnisiiass aunseyiusidadunay wwIAnGguivesauniseeyiusduiy
LiiBadu Jymidrweuysninas tengiu g | Andeuazdusduge ssuvaumsidudusuduiinia
wadesnmuessruudadunayliidudy sulevisi | autfafosnmuagliiafissnmuesssuuanninds
aoswadlatuen nquilsviadavesaunisBsoyius | syiusiBaduuarlidadususuiivis
Tuszuu Theoretical concepts of first and higher
Existence theorems, linear and nonlinear | order differential equations, systems of first order
differential equations, regular and singular | linear equations, stability and instability properties
boundary value problems, stabilty theory of linear | of first order linear and nonlinear systems of
and nonlinear systems, Liapunov’s second | equations
method, geometric theory of differential
equations in the plane
252575 @un1s\euiiuston 3(2-2-5) | 252575 wdnaun1siseuiiustos 3(2-2-5) | - YSumaBuesedn
Partial Differential Equations Principles of Partial Differential _Wasudedn
Yaynladdiusvaunisidaeyius n1s Equations
Suunaun1sdeyiustosdududuiuaesnauauda nquiunvesaunnisoyiussesduduil
vosnaasdmivaunadng Wonslvawasds | wiadaduuarlidadu nmssuunaunisideoyiug
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  nsaseiLuuBindinaans 3(2-2-5) | - YSuAreduiesiedn
Mathematical Modeling Mathematical Modeling _Wasudedn
wwrAnfesfuiReafuuuusiaeaids WINAAFIMUULTIARINAIERS NTZUIUNTT
AdAAIEAS LUUTIa09TINIIN NT3UIUNITIIEBY | adduuudendnaans GTuLLUUL%mzﬁmmam%%uqﬂ
ns$raedlnglidoya msufuuuudass wwudaesd | Aldaunisideoyiusuaznisinsiziduuuida
Taundsoyius uwusassiildauniswasig adamansidedn Fuvuidsadamansildaunis
Fundamental concept of Mathematical | Was1g
modeling, graphical modeling, process of Concept 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 322:5) | - ifiusedvlm

NPBNLUUIHA

Information Theory and Coding Design

wwAsLieItuNgufasawng nqujau

' g as a & an

ez du Tupouituouiaisla Tunauisusnzuas
wulunsinans 35veslnaaisa toulnsl Anuau
auysal nuanududeu wuiAnftungulsia
AsEUILNSIIMaENTnEATITE N1IRTIRTULAE LA LY
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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 A

Hlerdulaingiuen n Heidu nsudsduvesilendudiad
Fuogiviterdumaneiauls Bnsdludymnisusiu
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  5IngILTRINIFEUTVRAASDIUALSANDA-
iy 3(2-2-5)
Foundations of Machine Learning and
Algorithms
nsanAiAudsndesedndliinan n1s

BeudgnaedasUssananuiiasdu eruaiuise

lun1siFeuiionsy nsanaganinueuldesiuainm

Fudou anueanadounsUszinauazalngLAss

1738 nrsandanudsadalasiairsliiman fom

wslBudu nsyan MsfndenwagnIsaeunIuLuY

31809 NMsFeuddneuing nsanAinnudenie

Waadgyldngn n1sdisnaniudenndatuay

wefiosnm Biedouasmuingifoud Fiadeuaini

Insiisudden Findeuaimuinsifeuddesuuualn

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

- Winsedn el

252641 maidpuduoneIesiugs 3(2-2-5)
Advanced Machine Learning
nsawunUssiandayadiedunesn

nwesuuafu n1seeilla Jgmnismiunevane

nduuazdudou dulddnduls grulndiAssiign

- Winsedn el
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lasseUsyamifin NsuUengy N1sanundia 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 ammn%qagﬁuémﬁzy%ugq 3(2-2-5) | - Waeusaan
Advanced Ordinary Differential Advanced Ordinary Differential 252574 Wy 252670
Equations Equations - USumeSuigsein
Vi uNN138a39 aun1sideunusLFad nguiunnisiiasuaziiaaunduliedis
wazldiBudu Jymearweudsniivaziongiu ngud | Wed aunisideeuiusidadusazlildadu ssuy
wfesnmvassruuiBadunarlidaudu sefouidd | aunindeeyiusidadu nouiunaissnimualsl
dowendeyuen nqufisviedinvesaunsdeuius | wlesnmussssuvaunisilveyiusidadunarliids
Tuszunu Wy
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 sufeuTmemanmngiign  3(2-2-5) | 252678 awnsiieyiudtontugs 3(2-2-5) | - WasuToin
Optimization Methods Advanced Partial Differential Equations | _ 1J&gusiasune
wuUERsEDaLazaRARUULUTBUTIEY 1o Mﬁﬂmiﬁﬂ”’quaaﬁmmﬂ%aauﬁuéﬂaa 1659
Aounnduagilidud mamanmnsiigauuuadn | Suduiindadaduuerliiiadu nanasegnesou n1s
unUsgendiulAsugeansgania uunauNsBeyiustosdufuant anautRvawa
Static models and comparative static, LRAYEINTUANN1TLT9293 1 Tawns1luainagids
convex sets and concave functions, static 1mwaﬂumﬁluiaﬁb’ﬂﬂ
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 vhdefimuadinaanstugs 3(2-2-5) | - Wauswaan

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

GHELYERE
255523  mTiengiduUsnussend  3(2-2-5)
Applied Multivariate Analysis
nsuaniaIUTNAna1edLUs nsmdmu
Foyavanmuys msoyunudadaiieiunnmes
Anadsluuszynsvilinduiazaeangy n13iaszi
ANUWUsUTIUTAIERILYS N1slasgidiuseney
ndn M3iasendade n1siAseRdunngu n1s
Aaswiulingy nMsanavanedi uaznsuszend
Multivariate normal distribution, graphs
for multivariate data, statistical inferences about

mean vectors for one and two populations,

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

and its applications

aa a o

255571  afAlieAuIuaznIs 3(2-2-5)
Computational Statistics and
Applications
wailan1senaiiviuadelusmansniadu

GAl

ug

]

n1sd1aesfeya wadaueuiaiila uasnis

(43

aa o A A o
’Jﬁ‘UVILL'dG]iULLaZLL'«JﬂIuW Lﬂi@ﬂu@luﬂ?iﬂ’]u'}m
N

[y

Send

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

Monte Carlo techniques and its applications

- Winsedn el

255573 msieseideyaruiaive 3(2-2-5)
Big Data Analytics
ANUNINBLAEANEN vz oITayaUUA

Tugj nisdnnistoyauuinlg indesfiofugiuuay

nMsdnwieudaya n1sienuazeiadeya N3y

n3feya NMsuuasdeyauaznisaaveutaya n13v
wilosdoyaiiievnsuuuunganuduiug nssuun

Jaya n1sdanguieya laseineuszanniiendmiv

Joyavunalug waznisuszend
Overview and characteristics of big data,

big data management, tools and data

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

applications

- Wiusnednll
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(Mulng)  : A1ERs197158 AS.AUSA WAULNYY
(nwd9ngE): Prof. Dr. Somyot Plubtieng
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Yosyingyong, P, & Viriyapong, R. (2017). Mathematical modeling the effects of vaccination on HBV
infection in Thailand. Burapha Science Journal, 22, 400-410.
14. HAUAUNUNUENY Wugdnd NAunuTvduazldsunmsaansideu 1
15. nasufildsunisanansdns 1
16. naUITefivUeUIaaAnssERUTR 3T R L TunTs 1
17. waaudvn1ssulddsaudildsunisuseifivsnuinugin sy s urt I3 ¥In1suan 1

[ ] a v v 19 1 =] A a [
V23U MMANUNIYINITTeAU LilddrunilevasnsfineinaSuusyyn 1Wunasu
1193911590 LATUNISIHBRNI A NRENINUNA1UATUAITN1 TILAIAI lTHUAAAA TIRL LY

939113 WWuranumalginisluseu 5 Ydeunas wazilisunuguuuuussanynsy
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HAIIUNIIVINITVRIDITTLTURRYaUNANGATUAL
919158UsEmaNgAIIunMiNInsguluszuy CHECO
o - dna
(nwlng) : fYlemansase as.sauins J9A3

(NMWD9NgH): Asst. Prof. Dr. Rattanaporn Wangkeeree

A s1eazdgnn1sUsEIiu IUIUNAY
2563 | 2562 | 2561 2560 | 2559
1 unANITBVTaUNANUIVINTAtUANY Al - - - 1 -
Anfulumenuiuidesainmsussay
AVINTTLAVYA
2 UNANMUITEATDUNANUI VI STRTIUN I - - 2 1 -

258153V TIER UL ATIRE U
grudaya muusenia n.w.a. vsasziley
ABIZNITUNITNITAANANEIIIAY VdnLNMA
N13NATUINTEINMIVINTEMTUMNS
WIUWWIHAIUNINIYINTG WA, 2556

SAUFIUIUNAIIUNIIVINTTLIINNU 2563-2559 4 WA
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HAIIUNIIYINTTVRIR1NTEETURRvaUNANgATIAY
919138UsEAmaNgAsANINaaiNIAsgIuluszuu CHECO

%o - dna
(nwlve) : dYreA1ansa1sd assauins J9A3

(n199ng©): Asst. Prof. Dr. Rattanaporn Wangkeeree

HAIUNINIYINITANUNUNNINTFIUTOUNAY 5 T ( W.A. 2563-2559 %38 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. nuaaTIATsinIameuniganssusludnvusladnunznils viarude 0.2
dannsaiind online
7 dsusoutiadedildsunisussdivshunainisvausuntanadnnisuda 1
8 Arsuseuilsdefidiunisiansanaamdninaeinisussdiusuiianislnnisualildunu 2
25UNSUTSAUAUKUINIIYVINTG
9 unaMuATEvEaunAIMEITIMsTiaRulusasIvmsiivanglugrudeyangui 2 0.5
10 unANIITEvseUNAIATINsRTUsLYsaliatuWlusruduidesnmsUssgudvanns | 0.2

STAUVIA

Sauans 99A3, wazdsunn uia. (2560). nquiunnisgiegiududnsunanasvedye

pisardgyuieaunisn1sulsdud 1 nivasdandnluanrtuldonas Waun
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WNIMRETUAYAYaEIRI . 5789IMFUTB9991715Us TN I0INITIEAUTIATYA
§9ATI0I9Y AT 3: Thailand 4.0 WIpNTSUUAENITIVEND N0 19E19E1; 23-
24 JurAu W.A. 2560 (W. 94-102). Wwailan: uvIngaes1vsigiyasensiy.

11 UNANMNTRLWITBUNAMNIVINMTATUANYIAINANNW U TeudulaInnsUsEYRivINIg

STAUUIUIYIA W3 lUNTasIvIMTIEauAnleglugiuzdaya anudsenia n.w.e. w3o
52iU8UANENTINNTITNTAANANEIIRIY MANINMTINITNANTANINTAIMIIVINTEMTUNNS

LNELLWIHAIIUNINAYINTG W.A. 2556

0.4

12 unArAtevsaunAEAvINsARIluMsasITINTsERUUII T ANeglugutaya
AuUsENIA N.1.9. 133 UBUANENTINNITNITANANYITIAIY NENNAIINITNAITUIINTENS
N9V INTEMTUNMTINEUNIHASIUNIIYING N.A. 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 unArATevSaunAIAIvINMsARIluMsaTIvTINTsERUUII AN lisgluguteya
AUUTENIA N.W.9. 13032 T8UAMZNTINNITAANANEITIRIY NENNATINITANIITUITAITNG
FMIEMITUNTHYUNINAUNIIVING W.A. 2556 udaartuiauedndaIiuauinuas
Favindulssmalimmudiunismlu uazuddli nwe./nna. nsrumely 30 Yutfuudiuiiean
Usznia (Felsinglu Beall's list) vi3aafianlFlunsasivnisivsnglugiudeya TC nguiit

0.8
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15 NAIIUNASUNISINENTUNS 2
16 NAITUIVLNNUILIUNS009ANTTZAUBIRIN9 LRI UNS 2
17 Ha9UIBINI55UITFIAUNEASUNTITUTLLTUNIUN AN SVIAILAUINI9IYINTITHAE 1

Y23UIBIIMNANUNIIVINIT9Y LilddunilsvasnsfnenesuuTyan

¢ o

Junanumadrnisiildsunismennsmunaninasinninualunisiansaudnsiiyananisg
Auvian1a3rns Wunanunisdvinisluseu 5 Udounds uasilisunuzuuuuussanynsy
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¥o - @na
(nwlng)  : JYIeA1ERI19158 AS.EANST qULESY
(ﬂ’]‘mé’\‘mqw): Asst. Prof. Dr. Supaporn Suksern

Ao S18982L98AN15USLLAU FTUIUNAIUY
2563 | 2562 | 2561 2560 | 2559
1 UNAMUIFLNIDUNAUIBINITNANUW LU 1 - 1 2 1

'a'ﬁa']ﬁ%ﬂn'lsszﬁumuwﬁa‘ﬁagﬂu
grudaya muusenia n.w.a. vivesziley
ABIZNITUNITNITAANANEIIIAY WanLNI
A1SNAITUNMTEITNIIVINTTARSUNS
LNELNIHNAIIUNNGIBING WA, 2556

FAUTIUIUNAIIUNIIBINITIZAINNU 2563-2559 5 NavuU
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HB9IUNIIYINTTVRIR1N I TURRvaUNANgATIAY
919138UsEdmaNgAsANINaaINIAsFIulusEuu CHECO

%o - dna
(nMwlng)  : dY8A1EAT1158 AT.ANT FUlEEey
(NMw1DInaY) : Asst. Prof. Dr. Supaporn Suksern

HAIIUNIITINITANUNUNNINTFIUTOUNES 5 U ( W.A. 2563-2559 %38 A.A. 2020-2016 ) wiwiin
1. uadeassdilasumsmesnslusziuanuduiiossninassme 0.8
2. ;qua%ﬁaassﬁﬁlé’%'vmsmﬂLLwﬂuszﬁmna 0.6
3. ;qua%ﬁaassﬁﬁlﬁ%'umsmﬂLLwﬂuszﬁummma 1
4. ;ﬂua%ﬁaaiiﬁﬁlﬁ%'um'imﬂLLwﬂuizﬁ’UQﬁmﬂmL%u 1
5. ;ﬂua%ﬁaaiiﬁﬁlﬁ%'unﬁmmtwﬂuizﬁ’uﬁmﬂ’u 0.4
6. ;qua%ﬁaassﬁﬁﬁmsmsJu,ws'fgjmsnmﬂué’nwmﬂmé’nvmwﬁa Wianudediinnsafing online 0.2
7. ;5‘1"15'1w?awﬁ'aﬁaﬁlﬁ%’umsﬂsmﬁuw’qummw‘imwa%’uﬁﬁLmﬁamﬁmmmf’{'s 1
8. ;ﬁi’ﬂsm%wﬁ'\aﬁaﬁmum'sﬂmimﬂmwﬁnLnm%ﬂﬂsﬂimﬁuﬁhwﬂamﬁmmmi‘lsﬂﬁﬁmwa%’u 1

N15UTZAUARUINIIBINTS
9. :tmﬂ'Jm%ﬁ'w’%auwﬂ'numﬁmmsﬁﬁﬁuwﬂumimﬁmmsﬁﬂﬁna’lugm%’aganduﬁ 2 0.6
10. _Ummm%'w%aummﬂu%mmsaﬁuaugszﬁﬁﬁﬂuﬂuﬁemuﬁ‘uLﬁaamnmsﬂszqﬁmms 0.2
SEAUYIA
11. unAuAdevdeunanuivmsatuauysalfiaiuwluseanuduiiesainnisssguivinissziu 0.4

a A a o ada 1 ] o a
UIUIYR maiu'a'ria'ﬁ'amn'lsszﬂw'lmwuagiug'mmaga AUUTZNIA N.N.D. HITSUBU
ﬂzu::n'i'ium'im'iqﬂuﬁnmd']ﬁ'w WANNANNITNAITUIINTEITNIIVINITANNSUNITLIE LIS
NAITUNIGIVINTG W.A. 2556
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HAIUNINIYINITANUNUNNINTFIUTOUNAY 5 U ( W.A. 2563-2559 %39 A.A. 2020-2016 )

UINLN

12.

unArAdevtaunanuirnsiianailusasivinisszivuuadeglugiudeya ana

Usen1A N..2. 9385 lauAnENITUNITNITANANE1IIR8 UaNNATINITNINTAININTHITN

AYINTARSUNSINYUNINAIIUNIGIVINIG W.A. 2556

12.1 Suksern, S., & Sawatdithep, C. (2020). Reduction of Second-Order Ordinary Differential
Equations into General Linear Equations via Point Transformations and Its
Application. Appl. Math. Inf. Sci,.14(2), 1-11.

12.2 Suksern, S., & Naboonmee, K. (2018). Linearization of Fifth-Order Ordinary Differential
Equations by Generalized Sundman Transformations,” International Journal of
Differential Equations, 2018, Article ID 3048428, 17 pages.
doi:10.1155/2018/3048428.

12.3 Suksern, S. (2017). Reduction of sixth-order ordinary differential equations to Laguerre

form by fiber preserving. IAENG International Journal of Applied Mathematics,
47(4), 38-46.

12.4 Suksern, S. (2017). Reduction of fifth-order ordinary differential equations to
linearizable form by contact transformations. Differential Equations and Dynamical
Systems. doi:10.1007/s12591-017-0357-7

12.5 Kananthai, A., & Suksern, S. (2016). On the parametric interest of the option price from

the Black-Scholes equation. IAENG International Journal of Applied Mathematics,
46(1), 87-91.

13.

unaMuAdevseunanadrmsianuwlunsaAnnsssiuuunaiideglugiudeys A
Usenad n..a. wIasslaunnenssun1saaufnuidnfig naninaein1snansan15a1snig
AINTEMTUNITHELNWIHAIIUNIIYINT W.A. 2556 wadarduiauaanIdatuayiaLag
Favidudszmalimsrudunisiall uazuddli awe./nna. nsumely 30 Sutfuuduiiean
Usznia (@slinglu Beall's list) viaafianlFlumnsansivinisiiusnglugrudeya TC nguil 1
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14.
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15.

Nasunlasun1sangnsuns

16.

NAIIUIVENNUILUNTDDIANTILAUBININ AR TUNS

17.
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(nM¥199naW): Asst. Prof. Dr. Suphawan Janphaisaeng

fl
v

Anun S18982L98AN15USLLAU
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2563

2562

2561

2560

2559

1 unANITBVTaUNAMNIVINSAtUANY Al
RN luseuduliesInNsUsTYN
AYINTILAUYA

1

2 UNAMUITEATDUNANUI VI STRTINN I
'a'ﬁmﬁ%ﬂmss:ﬁummma‘ﬁagﬂu
Fudaya anuusEna n.w.e. wieseideu
ABIZNITUNITNITAANANEIIIAY VdnLNI
A1SNAITUNMTEITNIIBVINTTARTUNS
LNELLNINAIUNIGIVINTT W.A. 2556

3 unANuITEvaunAMuAYINi
anunlurnsansivinissefuuunuailio
lugrudaya mausenia n.w.e. W3asziley
AIZNITUNTRANANEIIIRIEY UaNNAIINT
WA1TAUNTAIINIIVINTEMTUNTHEUNS
NASIUNIAIYINT W.A. 2556 a1y
Undusaniaauayiipuazdninludsenne
Tnsruliun1sialy uazudedli awe./nnae.
nrunely 30 Suduudiuiioanyszma (@
lalaglu Beall’s list) w3afnunlilu
MsasIvinsiusnglugudeya TC ngu

=1

1

FAUIMUIUNAIIUNIIVINTTIZHINU 2563-2559
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HB9IUNIIYINTTVRIR1N I TURRvaUNANgATIAY
919138UsEdmaNgAsANINaaINIAsFIulusEuu CHECO

%o - dna
(nMwlng)  : dYr8A1EA19158 AT.8013508 JunIlnuas
(AMW1BINaY) : Asst. Prof. Dr. Suphawan Janphaisaeng

HAIIUNIIVINITANUNUNNINTFIUETDUNAS 5 U ( W.A. 2559-2563 %3 A.A. 2016-2020 ) Wwtn
1. UENETIANIASUNISHELNG MISTAUANT LB TENINeUsTINA 0.8
2. UES19E55ANLASUNISINELNS LSS AUBIA 0.6
3. UES19E55ANLASUNITINELNS LUSEAUUIUIYIR 1
4. UEENETIANIASUNISIHEUNS TUsEAUTINIAD LT 1
5. UES19E55ANASUNISINELNS lusEAUaaIUY 0.4
6. nuasvaTIAndinIsmewnsgansrsaludnuaeladnuaeniie Wisnudediannsaiing online 0.2
7. A151930VNNENbASUNTISUSTLIUKNIUNIINISVDSUALRUANISIVINITHED 1
8. A15IMIBNUIFINHIUNITNAITUININUANLNUIINITUTELRUA AU INTSWA bl baLuveasu 1

NMSUSLLUUALAUINIGIVINNG
9. UNAMNIILNTDUNANNNIITINMINANNANIUNMTATIYINTIUTIng lugrudeyangui 2 0.6
10. unAMNITEVTaUNANNIVINSATUANYSaIANIW U B nudulieRINnTUTEENIvINIg 0.2
STAUYIA
Pimkeeree, K., & Janphaisaeng, S. (2018). ALL NORMALIZED COMPLETE PERMUTATION
POLYNOMIALS OF DEGREE < 6. Proceedings of the 10" National Science Research
Conference, MA 30- MA 36.
11. unANNITeuIauNANNININITaTuaNYsalnanLlusuduliaRInnIsUsE Y IvINSIERY 0.4

WIUBR wIslunsasivinsszaunandedlugusdeya audsenia n.w.e. wiassideu
AZNTINNIINITAANANEIIIRIEY NENLNINITNAITUINTAITNINIVINITAMTUNISINELNS
NASIUNIGIYINTT W.A. 2556
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HAIUNINIYINITAUNUNNINTFIUTOUNAS 5 U ( W.A. 2559-2563 %39 A.A. 2016-2020 )

UIALN

12. unarwAtevizaunanadvnisiianalunsasdvinisssfuuunnadegluguteya s
UszniA n..e. 3esilsunnenIIuN1sN15aANAne1dNAe NaNNMIINITHANTUINTEITN
AN TEMTUNTHEUNINAUNIIYING W.A. 2556
Janphaisaeng, S., & Sookcharoenpinyo, B. (2017). THE RECIPROCAL SUMS OF EVEN AND

ODD TERMS IN THE PELL SEQUENCE. East-West Journal of Mathematics, 19(1), 52-
64.

13. unAuAsevdeunanuivmsiaaulunsasivmsssivuunnailieglugudeya aw
Usenad n..a. w3asslaunnenIsunIsaaufnyldnfig aninauein1snansan15a15ng
FMIEMTUNITHBUNINAUNIIYVINTG W.A. 2556 udsartuiauedndaIiuaysiauas
Favidudszmalimsrudunisialu uazuddli awe./nna. nsumelu 30 futfuudiuiiesn
Uszna (Felsinglu Beall's list) visaRianlFlumnsasivnisivsnglugiudeya TC nguil 1
Janphaisaeng, S. (2017). NEW CLASSES OF PERMUTATION POLYNOMIALS HAVING THE

FORMS (ax® —ax+38)° +X AND (ax” +bx” +cx+35)° +X OVER F .. KMITL Sci

Tech. J. 17(1), 62-67.
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15. HAIIUNIASUNISANENTUNS

16. NAUIVLNNUIYITUNTDDIANTTLAUVIRIN19 WA TUNS

17. NauIvIN15sulgaeaunlAsuNISUSLLEUNI LN TN VIR UUININIBINTITHAD
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HAIIUNIIYINTTVRIR1NTEETURRvaUNANgATIAY
919138UsEAmaNgAsANINaaiNIAsgIuluszuu CHECO

F
o - aina
(nMwlng): fereAans1ansd as.guisuns Yuauuss

(MMeBINaY): Asst. Prof. Dr. Umarin Pintoptang

HAITUNNNIVINIAUNAINNATFIUGRUNAS 5 U ( W.A. 2563-2559 130 A.A. 2020-2016 ) viwitin
1. uadeassaildsunsmeunslussduanusiufiossnineUsana 0.8
2. :ﬂua%'wassﬁﬁlé’%’umim&nmﬂuizﬁwﬂa 0.6
3, :‘nua%ﬁaassﬁﬁlé’%’umiLwaLLwﬂuizﬁummmﬁ 1
_4. nuadassanidFunameunslussiugiininedeu 1
:5. NuadeassAnlunswewnslussauantu 0.4
_6. nuadassaninmameunsgassusludnsaslndnvasuils vieiiude 0.2

adnnsedingd online
_7. frsmisentsdefildsunmsussfivsiunasinsvadusuntamadgnnisudn 1
;3. msvsenilsdedidiunisiansanaundninasinisusafiudwanadsnisualile 1
UIUIYIUNTSUTZLUAMNRUINIGIBINTT
_9. unanuAdevtaunanamadvinsitanulunsasinnisivsnglugiudoyangui 2 | 0.6
_10. unaidevizeunaudvimsativanysaiianulusisauduiesannnisyssyy 0.2

AYINITIZAUBIR

Fuay uy, wazaunsung Tuauuss. (2562). snegrshenasnuudinduieian

[

10 I, ( Simplify roots and normal polynomials over a finite field ).

v
v

T NsUseruIvINITszavYIa Memansase AT 11; 23-24 wownIey

2562 (4. 1176-1185). NJUNNAANLINGIMIANT UMINYIFLATUATUNTILIAL.




195

[

ShuA soutiay, Laran1suns Juauuss. (2560). I9dnTquasnuinugugiumileildn

(9

311@ (§-Cycles and primitive polynomials over finite fields). Tu

AN
o a

NMsUTEYNTVINTTLAVYIT TNeIAIanTIve ATIN 9; 25-26 WwnIAL 2560
(1. MA 89-MA 96). ¥au3:AEINgIAEnS un1Inedeysnn.

R Wown, aunduns Yuauuss, uazdnsngw ndudew. (2559). (1-uv)-siady

naderhmianiles L, +UF , +VF , +WEF, ((1-uv)-Constacyclic
codes over ringF , +UF , +VF , +WF ). lu msusvguivmissenvi

Inemansise A3 8: 30-31 wownIAu 2559 (u. 45-50). Neien:

AMEINYIANENST UPINUIBENELEN.

sl a

11. unanudTensaunanuIvinisaduauysainfnalusmenuduiioninnisussyuivinig

ada_

FTRUUIUIYIA YT lUNTANTIVINTIEAUYANTegluguzdaya auuszna nu.a. 3o
52 U8UAMZNITNNITNITRANANEIIIAIY NENINAFINITRINTUNINTENTNIAVINTANSU
NITHEUWIHAIIUNIIYINIG W.A. 2556

0.4

12.

UnAMAITENTUNAMNIYINSNANNHTLINTETIINTSERULIIYATeg lugudaya
A1UUsENA DB, W3BszIlBUAMZNITNN1INITRANANEIINAIY waninaein1sHaTTN
MIEITNNIPINTAMTUNITHEUNITNAIIUNINIYINGG W.A. 2556

13.

unAnuAdEvseunanivImsiianuwlusasivnmsssiuuunankisglugudeya
AuUsENIA N.W.e. WIBslEUANENITINTTANANYI AL HANINMIINITNANTUNITAS
MM TEMTUNSINBUNWIHAIUNIAVING WA, 2556 udsdartuiaueanisanIiuy
sysianazdminduussnmalimsrudunsiily wazudddd nwa./nne. nsuanelu 30 Su
Tuusuiteanysznia (Feliaglu Beall's list) viaRuwl3lumnsasdvmsiiusnglu
grudaya TCI nguil 1
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