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TUARDANGNEAT 72 MIefn

3.1.3 57939 UAAERNINIB A LITUIUNUILAR
#UINIYIUIAU (Required subject)
A¥1UAY
WU 1.1

Fuiesuldduniein

AU Foseinn Funthein (Ussee-UJua-AnwiAuaiinigniues)
040257115%  duuun 1 1(0-3-1)
(Seminar 1)
040257116*  duyu 2 1(0-3-1)
(Seminar II)
WY ITNUG
WY Fomednn MWAUNUIBAR
040257121 e unus 48
(Dissertation)

purewa * A vsulitiunihednlunisdusanisAne Useiiuwaidu S/U

13

um. 2



SAAIB

040257104*

040257106

040257113*

040257114*

040257115*

040257116*

TAAIB

040257123

AV

040257104

040257106

LUU 1.2
Fdaruldtuniain

Fos1e3v IUmiein (Usseg-UJuR-AnwiAuaiiniunued)
NTiATAds vy nd 3(3-0-6)
(Applied Analysis)
nsleseidsinudugauarivadndud 3(3-0-6)
(Advanced Numerical Analysis and Linear Algebra)
52108U579Y 1 1(0-3-1)
(Research Methodology 1)
521 08UI579 2 1(0-3-1)

(Research Methodology II)

dunun 1 1(0-3-1)
(Seminar 1)
duuin 2 1(0-3-1)
(Seminar 1)

NGNS
Fomedn WAURUIBAR
NGNS 72
(Dissertation)

LUy 2.1

Jv109AY
Fose3v PIUMlein (Usseg-UJUuR-AnyiAuaiiniunues)
NTRATIAUsEend 3(3-0-6)

(Applied Analysis)
NFIATIETIRYTUgIas Y AinLTeLE 3(3-0-6)

(Advanced Numerical Analysis and Linear Algebra)

wangwme * AvsulituniheAnlunisdisanisinw Usslluwadu S/U

14

um. 2



AV

040257115%

040257116

SAAIB

040257122

AV

040257102

040257104

040257105

040257106

ARV

040257113%

040257114*

040257115%

040257116

Fuiesuldduniein

Foseinn Iumhein (Usseg-UJuR-Anwiauaiinignuied)
duuun 1 1(0-3-1)
(Seminar 1)
duuun 2 1(0-3-1)
(Seminar II)

WEHITNUG
Foreivn MWIUNUIBAR
Ineiinus 36
(Dissertation)

WUU 2.2

Fu109AU
Fose3v umiein (Usseg-UJuR-Anwiauaiinignuied)
MTIATILATIAUNAENS 3(3-0-6)
(Mathematical Analysis)
NTIATIATIUEENG 3(3-0-6)
(Applied Analysis)
g i aun1ssoynusandy 3(3-0-6)
(Theory of Ordinary Differential Equations)
mﬁmswzﬁ@aﬁaLam%uqmazﬁﬁmaimL%Mé’u 3(3-0-6)

(Advanced Numerical Analysis and Linear Algebra)

Fuiesuldduniein

Foseinn Funthein (Ussee-UJua-AnwiAuaiinigniues)
53108UI579Y 1 1(0-3-1)
(Research Methodology )

52L08UI59 2 1(0-3-1)
(Research Methodology )

duuun 1 1(0-3-1)
(Seminar 1)

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

wangwme * AvsulituniheAnlunisdisanisinw Usslluwadu S/U

15

um. 2



AV

040257124

AU
040257210

040257211

040257212

040257213

040257214

040257215

040257216

040257217

040257219

N UNUG
Foswiv PUIURUIBAR
NS 48
(Dissertation)

nuInIYLaen (Elective subject)
a = 1 <) I a
Fvdenuuadu 4 ngudun

tnfnwansadenBeulannnguiv lnseglunasitaves

2712159 NUFn
- hUU 2.1 6 NI
- hUU 2.2 12 AI8AH

g

1. ngudviadiaransuazadinransuszend
(Mathematics and Applied Mathematics)

Fos1e3n uunheia (Usse1e-UUR-AnwiAuATnenued)
NTIATAeATuUseens 3( 3- 0-6)
(Applied Functional Analysis)
NYALIAUINTTIN 3(3-0-6)
(Abstract Algebra)
ngufarmiasdulaziuges 3(3-0-6)
(Probability and Measure Theory)
N15a3RAILUUNNATIAFERTLAZN 15U T8N 3(3-0-6)
(Mathematical Modeling and Applications)
Mg i vesaunsiseyiustoy 3(3-0-6)
(Theory of Partial Differential Equations)
AL UUNNALAAEATLUUALALAGRN 3(3-0-6)
(Stochastic Mathematical Model)
LAaARALAZANN ST UUSIAYEI 3(3-0-6)
(Fractional Calculus and Differential Equations)
g nN13leg I mTuaunn T yiusa eyl dedu 3(3-0-6)
(Existence Theory for Nonlinear Ordinary Differential Equations)
AUNTNATNUULINTHIAN 3(3-0-6)

(Dynamic Equations on Time Scale)

16

um. 2



040257221

040257222

040257223

040257225

040257226

SUAIB
040257236

040257237

040257238

040257239

040257240

040257241

040257242

040257243

040257244

spuuanatatugs

(Advanced Dynamical Systems)
AUNRTIUTANUS

(Integral Equations)
assnAansiieduaznisuseyne

(Fuzzy Logic and Applications)
Fesdmanenuduadamans
(Selected Topic in Mathematics)
Bosdmarnenssnuadamaniussynd

(Selected Topic in Applied Mathematics)

2. NHUIMAUAAIEASITIAIUINY

(Computational Mathematics)
Fos1e3

WBIIaTUgd mMTUAIN TR UITIS

(Advanced Numerical Methods for Differential Equations)

N BYNTINLAZIATEYY

(Graph Theory and Network)
ygquinmunduge

(Advanced Theory of Computation)

NAN LTSI Tl

(Evolutionary Computation)

palauInkazn WUy

(Automata and Formal Languages)
f]zyﬁymsxﬁwﬁLLaﬂUsLLmuﬁaLmué’ﬂa'%wﬁy’uqa
(Advanced Artificial Intelligence and Intelligent Agent)
nsiumilesdoyadug

(Advanced Data Mining)
nadeuduenaiosinatugs

(Advanced Machine Learning)
L%aaﬁﬂLa‘wwwNéﬁumﬁmiwﬁ@aﬁaLasusﬂguqa

(Selected Topic in Advanced Numerical Analysis)

17

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

Fununtheis (Ussene-UJUa-AnwiAuaiinigniees)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

um. 2



040257245

040257246

AU

040257252

040257253

040257254

040257258

040257259

040257260

040257261

040257262

AU
040257276

040257277

Fesdmanendmunsenandndinaans 3(3-0-6)
(Selected Topic in Mathematical Computation)
Bhlludregudmiungeusndlawesiudn 3(3-0-6)

(Finite Volume Method for Hyperbolic Conservation Laws)

3. NHUIVIAAAAIEATIAINTTULALINYIFEATN AN

(Engineering Mathematics and Physical Science)

Fos1e3m uunheia (Ussee-UUR-AnwiAuAIInenuLed)
NuANAIUANLUUNE TR 3(3-0-6)
(Optimal Control Theory)

nsAngigauu Ul ady 3(3-0-6)
(Nonlinear Optimization)

nseuAmINgRgauu UGy 3(3-0-6)
(Nonlinear Optimal Control)

NN NITATUANLUUAINY 3(3-0-6)
(Robust Control Theory)

nafmansnMzsaiios 3(3-0-6)
(Continuum Mechanics)

waran3velialteAnn 3(3-0-6)
(Computational Fluid Dynamics)

Seadmangnndadamansiain 3( 3- 0- 6)
(Selected Topic in Engineering Mathematics)
Whludawuidmiuiininemansiazimng 3(3-0-6)

(Finite Element Method for Scientists and Engineers)

4. NHUIMAUNAIAATTINY N5RL wazUseiudiy

(Mathematics for Business, Finance and Insurance)

Y83 uuniheia (Ussee-UUR-AnwiAuAImenued)
AMINTIUNITY 3(3-0-6)
(Financial Engineering)

LAaAdaalaLAGRN 3(3-0-6)
(Stochastic Calculus)

18

um. 2



040257278

040257279

040257280

040257281

040257289

ANSAS A ILUULALNITIATIZITEUUA LALAGAN

(Modeling and Analysis of Stochastic Systems)

AMIAAIENINITHRULT IR

(Computational Mathematics for Finance)

NTIATIEVBUNTUIAMALNTNGINT0]

(Time Series Analysis and Forecasting)

g wfinuBeyiusLazn1sUseyns

(Differential Game Theory and Applications)

[309ANLANIEN P UALIAANEN SNITRIULALLATYFANENS

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3( 3- 0- 6)

(Selected Topic in Mathematics for Finance and Economics)

3.2 WHUNNSAN®N

BUU 1.1
1 mansAnedi 1
WAV Foyedu
040257115%  duuun 1
(Seminar 1)
040257121  Ane Unus
(Dissertation)
394 3 wUlenn
W 1 mansdnunil 2
AU Foreivn
040257116%  duyun 2
(Seminar 1)
040257121  Ane unus
(Dissertation)

5931 9 UUIWAA

FNUIURUILAR

1(0-3-1)

PUIUAUILNR
1(0-3-1)

purewn * A vsulitiuniheinlunisdusanisdne Ussiiuwaidu S/U
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um. 2



AV

040257121

SRRV
040257121

AV
040257121

AU
040257121

I99873%1
Ingunus

(Dissertation)

‘ﬁl a
Y5879
Ingdwus

(Dissertation)

dl a
Y5839
Ingiwus

(Dissertation)

Io51873%1
ANe NS

(Dissertation)

I 2 man1sAnen 1

S 9 WUAK

I 2 man1sAnen 2

5931 9 UUIWAA

N 3 Mman1sAnen 1

594 9 UUIWAA

I 3 mMan1sAnen 2

594 9 UUIWAA

20

UIURUILAR

9

UIURUILAR

9

FNIURUILARN

9

FNIURUILARN

9

um. 2



BUu 1.2
W 1 mansfnedi 1
AU Foreivn
040257104*  ATIATIMTIUTZENA
(Applied Analysis)
040257113*  suil8U3sI90 1
(Research Methodology )
040257123 ANYIUNUS
(Dissertation)
59U 6 wUlYnn
Ui 1 manisAnendi 2
WY Fomedn
040257106  nFegidiartuguasivadadudu
(Advanced Numerical Analysis and Linear Algebra)
040257114* 5310803570 2
(Research Methodology i)
040257123 ANYIUNUS
(Dissertation)
394 6 wUlenn
i 2 mansAnedi 1
WY Fomednn
040257115% U 1
(Seminar 1)
040257123 ANYIUNUS
(Dissertation)

594 9 UUIWAA

FUIURUILAR

3(3-0-6)

1(0-3-1)

UIURUILAR

3(3-0-6)

1(0-3-1)

UIURUILAR

1(0-3-1)

wurewa * 3 vsulutiunihednlunisdusanisdne Usediiunaidu S/U
_—

21

um. 2



AV

040257116*

040257123

AV
040257123

TAAIB

040257123

TAAIB
040257123

AV

040257123

Fos39
dunun 2
(Seminar 1)
INYTNUS

(Dissertation)

dl a
Fa5193%7
ANeUNUS

(Dissertation)

I8
Inednus

(Dissertation)

I8
AIneDnus

(Dissertation)

I99873%1
Ingunus

(Dissertation)

I 2 man1sAnen 2

594 9 UUIWAA

UM 3 mMan1sAnen 1

594 9 UUIWAA

I 3 Mman1sAneN 2

5931 9 UUIYAA

N 4 meansenen 1

AU 12 %ulene

I 4 mean1sAnen 2

AU 12 %uene

FUIURUILAR

1(0-3-1)

FUIURUILAR

9

FIUNUILARA

9

IR
12

FUIURUILAR

12

wangme  * vssulituniheAnlunisdisanisfnw Usslluwadu S/U

22

um. 2



NFIATIETIAY T UG AT Y AInLTeLE

(Advanced Numerical Analysis and Linear Algebra)

N 1 mansanen 1

59U 6 WNUWAA

I 1 mMan1sAnen 2

59U 6 WUWAA

N 2 man1sAnen 1

AU 6 UM

I 2 man1sAneN 2

WUU 2.1
SAAIB Foedan
040257104  N1FATITIUTZENA
(Applied Analysis)
040257106
040257115*  duuw 1
(Seminar )
AV Fo1839
040257116*  &uuu 2
(Seminar 1)
0402572xx  AWWaBN
(Elective)
0402572xx  AW@en
(Elective)
AN Fo51959
040257122 AN IHNUGS
(Dissertation)
AV Foeian
040257122  Ang1dnus
(Dissertation)

594 9 UUIWAA

NN

3(3-0-6)

3(3-0-6)

1(0-3-1)

FUIURUILAR

1(0-3-1)

3(3-0-6)

3(3-0-6)

FUIURUILAR

6

FIURUILAR
9

wanewa * s vsulutunihednlunisdusansdne Useiiuwaidu S/U
_—

23

um. 2



N 3 mMan1sAnen 1

WA Fomedn
040257122  ANYITUNUS
(Dissertation)
594 9 wulenn
Ui 3 mansAnedi 2
WA Fomedn
040257122  ANYIUNUS
(Dissertation)
594 12 wihenn
LUV 2.2
i 1 mansAnedi 1
WY Foreivn
040257102  nTIATIEATALnAEns
(Mathematical Analysis)
040257105  vwaun1sileeunusaniiy
(Theory of Ordinary Differential Equations)
040257106  nFeTEidwiartuguarivadadudu
(Advanced Numerical Analysis and Linear Algebra)
040257113*  sz1deuiside 1

(Research Methodology 1)

594 9 UUIYAR

FUIURUILAR

9

FUIURUILAR

12

FUIURUILAR

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

wurewa * 3 vsulutiunihednlunisdusanisdne Usediiunaidu S/U
_—

24

um. 2



AV

040257104

040257114*

0402572xx

0402572xx

SUAIB
040257115*

0402572xx

0402572xx

AU
040257116*

040257124

purewa * A vsulitiunihednlunisdusanisAne Useiiuwaidu S/U

d‘ a
BBINYIV

I 1 mMan1sAnen 2

NTlATwidUsegnd

(Applied Analysis)

selyuInIY 2

(Research Methodology II)

va8en
(Elective)
va8en

(Elective)

Fomedn
duuin 1
(Seminar 1)
A uaen
(Elective)
A uaen

(Elective)

Foswiv
duuun 2
(Seminar 1)
INgTnNus

(Dissertation)

S 9 WUIWAK

N 2 meansenen 1

59U 6 WNUWAN

I 2 man1senen 2

AU 6 WUIWAR

25

FUIURUILAR

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

TN

1(0-3-1)

3(3-0-6)

3(3-0-6)

FIURUILAR

1(0-3-1)

um. 2



AV

040257124

AV
040257124

AV
040257124

TAAIB

040257124

I99873%1
Ingunus

(Dissertation)

I91873%1
Inednus

(Dissertation)

dl a
Y5839
Ingiwus

(Dissertation)

I91873%7
Ingunus

(Dissertation)

N 3 mMan1sAnen 1

S 9 WUAK

UM 3 mMan1senen 2

594 9 UUIAA

I 4 mean1senen 1

94 12 %ulene

I 4 mean1sAnen 2

593 12 %UQeAR

26

FUIURUILAR

9

FIURUILAR
9

FIURUILAR

12

FIUNUILAR

12

um. 2



3.3 A1B5 UMY
040257102  MTIATATIALINFAENST 3(3-0-6)
(Mathematical Analysis)
Jurdsduneu: Tl
Prerequisite: None
Yigiinnwasiazwesnuu RV dvuwaznisginlu RN U3giiusysel dwiu
go8uazAINTETU 9aRlndTian Alnuavewroilesvosileitu flsiduandnduasleanes
Awsailosengy Msgituuuiensuvesilaidy
Vector and metric spaces on RY; sequence and convergence in RY;

complete space; subsequence and compactness; nearest point; limit and continuity of

function; Lipschitz and Hoélder functions; uniform continuity; uniform convergence of

function.

040257104 N1FATITIUTZENA 3(3-0-6)
(Applied Analysis)
A dsAuneaw 040257102 NTIATIRATIALINAIERT (@1M5ULUU 2.2)
Prerequisite: 040257102 Mathematical Analysis (For plan 2.2)
Uigfwsinuavuedy Uigiiumne Uigidaddn Uigldtu dleddudeliles
VOB UNNITAMUUNAR AIRLTUNSBLE LIV ULUALAENG B UNTIaUnadi N1kanias
wazn1skUaises wAandalIo i uswaIs ML UIHY
Metric and normed spaces; Banach space; Hilbert space; dual space;
continuous function; contraction mapping theorem; bounded linear operator and
spectrum theorem; distribution and Fourier transform; differential calculus and

variational method.

27

um. 2



040257105 g efaunsdseynusaisiy 3(3-0-6)

(Theory of Ordinary Differential Equations)

Fvdedunow: il

Prerequisite: None

nguijunnisiegaiaaziifisamiaiervesnalaas nguijunialives
AUNIRTIBYARUS SruuTeuiusdudunaslidaduy ssuveslalula lliosnmuoinamay
laiduvasdamuen ngunisniaunds edduvesnsu JgymiAvey

Existence and uniqueness theorems of solution; general theorem of
differential equation; linear and nonlinear differential systems; autonomous system;
stability of solution; Lyapunov's function; oscillatory theory; Green's function;

boundary-value problem.

040257106 mﬁmwﬁ@aﬁaLasu%uqaLLazﬁﬂjﬂaij%uﬁu 3(3-0-6)

(Advanced Numerical Analysis and Linear Algebra)

FveRunew: il

Prerequisite: ~ None

APaniAdeu uesuuazAuAtuLLeS miLLsJﬂLLUULLaaqLLazLLUU?n’eJﬁ
nsanaeeiiudy 35nsvigidmunIsuA ssuLan R e LD SHAZNITUENAND NFIU
nsUszamAlandy aynsumdians n1snszanedadiainusnd n1sseuia An
wuuwdion nsUssnawuune gufaniu-dela euiusuazUTiusidiniay namay
Fadiavvestymaizudiu senduasidendaran sdmunisiuaidie

Error, norm and condition number; LU and QR factorizations; linear
regression; iterative method for solving system of algebraic equations; Schur and
singular value decomposition; function approximation; Taylor series, orthonormal
expansion, Chebyshev approximation, Padé approximation; Sturm-Liouville theory;
numerical differentiation and integration; numerical solution of initial-value problem;

mathematical software for numerical computation.

28

um. 2



040257113 su108u35398 1 1(0-3-1)
(Research Methodology )
dsAunew: Ll
Prerequisite:  None
WS uarisifeidndamans n1sdsulasednenuide 35386 luan
fAgITos Fnuznisdeansiniide nsdududeyaauide fvgyfiasal nsiiaussmide
Issue and method of mathematical research; proposal writing;
research method in relevant disciplines; research communication skill; research

information retrieval; research dissemination; peer review; research presentation.

040257114 ss108u353qw 2 1(0-3-1)
(Research Methodology )
IdsAunaw: 040257113 seideudside 1
Prerequisite: 040257113 Research Methodology |

ada v

WiFounarifiduidsndamanisegnd nadeulasiismide 383dedu
Angrmaniuseynd Wnwrnseaisdugs n1simeunienite Avgiiansal n1sdiaue
SRkt

Issue and method of applied mathematical research; proposal writing;

research method in applied sciences; advanced communication skill; research

dissemination; peer review; research presentation.

040257115 duun 1 1(0-3-1)

(Seminar 1)

FvdsAunew: il

Prerequisite:  None

tn@nwidesdnuduaiiies st eatuarvifideuaindis unau
NS LBNANSLAYINTANTIVINGG NITETU wazthiaueLifoniitiaula niewiseduse
saufulududeu

Students are required to research topicsin relation to their field of study
from textbooks, academic articles and academic documents and journals. Topics of
the study inwhich they are interested mustbe summarized, presented and discussed

in class.

29

um. 2



040257116 &uun 2 1(0-3-1)
(Seminar II)
Adsdunau: 040257115 duuun 1
Prerequisite: 040257115 Seminar |
thnudesdnudunihdedafiausiiieite studesfiagidner dnus
PNIFTATIVINTTEAU UG msaﬁuazﬁmuaLﬁamﬁmau% wiourisafu e
suiilutusou
Students are required to research special topics in relation to their
dissertation topic from international academic journals. Topic of the study in which

they are interested must be summarized, presented and discussed in class.

040257121  Anelinus 48

(Dissertation)

FdaRuneu: il

Prerequisite:  None

tn@nwidesriinefinusaeldmuusiiveo1assivawilasuns
uisilnevadininetds dndnudosu fURmunguazdetsiuiirmunlas madvwes Ui
Ingduegrnuntensa thnuhauiildannsinuduaivhededluldlunisii de
Rerfuhdonisadnmansuszgnd nan1sisogniniauslunsussysdvinisuasiwounsly
:1'13mﬁsufmwaizﬁummmammL?aulwawa”ﬂqm

Students are required to conduct a dissertation under supervision of
advisors appointed by Graduate College. Rules and regulations for undertaking
dissertation set by students’ department and Graduate College must be observed
strictly. Students apply the knowledge obtained by self-investigation for research on
the topic of applied mathematics. The results of the research must be presented for

international academic conference and published in intemational academic journal

which must be satisfied the conditions specified in the curriculum.

30

um. 2



um. 2

040257122 Anenimus 36
(Dissertation)
dedunow: il
Prerequisite:  None
tinfnwifesviiinerinusaeldduuziivesenansdiuinmilazuns
wisilnevadininetds dndnudesu fURmunguazdetsiuiirmunlas madvwes Ui
Ingduegiuntenda dndnvihawiiliannsEeuseinlundngasuasdnuiduaii
e dnedlulflumsvinidof saduide meadaaaniszgnd nan1sidugninauslu

kY

N15UEYRIYINTHALHE LNV INTsEAULINY R R Ul ve IaNg A

&

Students are required to conduct a dissertation under supervision of
advisors appointed by Graduate College. Rules and regulations for undertaking
dissertation set by students’ department and Graduate College must be observed
strictly. Students apply the knowledge obtained by taking courses in the curriculum
and self-investigation for research on the topic of applied mathematics. The results of
the research must be presented for international academic conference and published
in international academic journal which must be satisfied the conditions specified in

the curriculum.

31



040257123 Aneniinugs 72

(Dissertation)

FvveRunew: il

Prerequisite:  None

tinfnuidesiinendinusnneldmuusinvesenanssiunmilaiunis
wisilnevadininetds dndnudesu fURmunguazdetsiuiirmunlas madvwes Ui
Ingduegiunsendn thnuthanuiildnnniase useivisdulundngn suay finwd
fuasnednesluldlunsinidefefuidenadamaniussgnd neldnisuug v e
919158 71UTnw0g19lndda nanifegninauslunisussguivinisuazinounsly
NseFINNTsEFuITAswReulv e mdngns

Students are required to conduct a dissertation under supervision of
advisors appointed by Graduate College. Rules and regulations for undertaking
dissertation set by students’ department and Graduate College must be observed
strictly. Students apply the knowledge obtained by taking required courses in the
curriculum and self-investigation for research on the topic of applied mathematics.
The research study must be closely under supervision of the advisors. The results of
the research must be presented for international academic conference and published

in international academic journal which must be satisfied the conditions specified in

the curriculum.
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040257124  Anelinus 48
(Dissertation)
FdaRuneu: il
Prerequisite:  None

v =

tinfnuidesiinendinusnneldmuusinvesenanssiunmilaiunis
wisilnevadininetds dndnudesu fURmunguazdetsiuiirmunlas madvwes Ui
Ingrdvegiaasinin Tndnwitnimiildannisiouseivlundngnsuasinu
uaivhediedlullunsiidefeituidenedneaniuszgndnieldnisuuinves
919138 71UTnw0819lndTa nan1sidegminauslunisuszyuivinisuasinounsly
NseNFINNTsEUIIITIARmReUlv e mdngns

Students are required to conduct a dissertation under supervision of
advisors appointed by Graduate College. Rules and regulations for undertaking
dissertation set by students’ department and Graduate College must be observed
strictly. Students apply the knowledge obtained by taking courses in the curriculum
and self-investigation for research on the topic of applied mathematics. The research
study must be closely under supervision of the advisors. The results of the research
must be presented for international academic conference and published in

international academic journal which are satisfied the conditions specified in the

curriculum.

040257210  n1FATIEglanduUsEend 3(3-0-6)
(Applied Functional Analysis)
AUaRunaY: 040257104 MTIATIEMTIUTEYNA
Prerequisite: 040257104 Applied Analysis
NN N1swdaniFes Usglivnnse Usgilleluian naraseg198euved
damrrveu Aansuuaznisuszgnd madindmiuuidaminsinsgilidadu
Distribution; Fourier transform; Schwartz space; Sobolev space; weak
solution of boundary-value problem; semigroup and application; technique for solving

in nonlinear analysis problem.
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040257211  NYANAUINSIIY 3(3-0-6)

(Abstract Algebra)

wtaRunew: Ll

Prerequisite:  None

n3U nauiundla 3¢ lefa Ty Tauunisuenesduszneulsifiesnile
n13v818¥an gl unvesaed-lBanas n133kunlanniAvens g e unniad JauY
\wWelnes uona

Group; Sylow theorem; ring; ideal; polynomial ring; unique
factorization domain; field extension; Jordan- Holder theorem; classification of

extension field; Galois theorem; Noetherian ring; module.

040257212 wgwiammiazidunaziuges 3(3-0-6)

(Probability and Measure Theory)

dsAunew: Ll

Prerequisite:  None

fluadindnun waivmwesls wiwes wiwesuiysal wiwesUsnd wiwes
Aeuen wiweimmuihandy wiwesiaeiun Biwesiasiun-afialaa LiwosHag flafdud
yswesld faidudafer fuusdu Usiusiioutuiumely nsgiddauees naud
unvessneu-lafy Ysgiiflaidu

Sigma algebra; measurable set; measure; complete measure; regular
measure; outer measure; probability measure; Lebesgue measure; Lebesgue-
Stieltjes measure; product measure; measurable function; simple function; random
variable; integration with respect to general measure; convergence in measure;

Radon-Nikodym theorem; function space.
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040257213 N1SASNABUUNNALIAAIAATLATNITUSTENA 3(3-0-6)

(Mathematical Modeling and Applications)

vsAune: el

Prerequisite:  None

WAdAYeensas1afnuu s mun fauuunailddeiiios fauwuua
solilo NIFIATIANG AN TTUTIAUAMUVDITEUY  NISUTBYNAMILUUNNANAAIAAT NI
PADINIYABUNIUADS NITIATIZALAZNITUSUALUY

Technique of deterministic modeling; discrete-time model; continuous-
time model; analysis of qualitative behavior of system; application of mathematical

model; computer simulation; model analysis and fitting.

040257214 V¥ Uesaun I iseuiustae 3(3-0-6)
(Theory of Partial Differential Equations)
Fwdsduneu: 040257105 ngufaunisilseyiusansay (dmiuwuu 2.2)
Prerequisite: 040257105 Theory of Ordinary Differential Equations
(For plan 2.2)

L3 v o a

aunNsdseuiustasdudunile  Mawliun1sdng  fanlun1snIsunsuas
v o a 44' a a A = a a
WNUUNITARY NITUBYLAZNITLNGINUILALIVOINALRAE  LADETNIN AIWUINA Roulw
aa L3 (Y L4 a aa (Y & o a a6
YOULUUATYLAR Uosiutuazlsiu I5ueenisuenaanys fsnduresniu nswUagnisys
First-order partial differential equation; potential operator; diffusion and
wave operators; existence and uniqueness of solution; stability; regularity; Dirichlet,

Neumann and Robin boundary conditions; method of separation of variables; Green’s

function; Fourier transform.
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040257215  FULUUNNALAAEATLUUALALAGRN 3(3-0-6)

(Stochastic Mathematical Model)

dsAunew: Ll

Prerequisite:  None

AanUsduuasnguinnuiiendu aunisdmsunszuiunisalauaadn
AUNITLULUY FBTIIAVEMSUNARALVDIFUNITLULUY aNNISTeeuiusuuvalauaasn
WABavdmivaumadeyiusuuvalawaain  N1sUsEENAfUUNNALineEn SLUU
alaaasn

Random variable and probability theory; equation for stochastic
process; master equation; numerical method for solution of master equation;
stochastic differential equation; numerical method for stochastic differential

equation; application of stochastic mathematical model.

040257216  WAAASAWATAUNITBIOUNUGLAYEUY 3(3-0-6)
(Fractional Calculus and Differential Equations)
Fwdsduneu: 040257105 Naudaunsdeyiusadsy (Fmsuwuy 2.2)
Prerequisite: 040257105 Theory of Ordinary Differential Equations
(For plan 2.2)
Uit imdunaz ey WusiAvaIY  nsieg Bauaznsiidiis miludsaves
HALRAEYRIAUNIT YN USIAYEIY v Inalaag Tnvesaun1sidseyiusiawdu

s

Bnuwlasiiusdmiummnanaedn aun1sleuiudiavdiuges aun1sideeyius

[y v

I PUNLDUA ULAWEIY

o—

Fractional integral and fractional derivative; existence and uniqueness
of solution for fractional differential equation; method of solving fractional
differential equation for explicit solution; integral transform method for explicit
solution; partial fractional diferential equation; sequential differential equation of

fractional order.
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040257217  wgufnisilogaedmiuaunisoynusandaylidady 3(3-0-6)

(Existence Theory for Nonlinear Ordinary Differential Equations)

FwdsAuneu: 040257105 ngufaunisiiseyiusansay (dmuwuu 2.2)

Prerequisite: 040257105 Theory of Ordinary Differential Equations

(For plan 2.2)

ITHEEIEN JoaEud usasd g wuuAUS uTUn T GORREREERY
dmiullgmeveuensiu Jgwlndlnuasdymindndlnu Jgminsduiosuaznislal
duios nouijnsilegTiwesaunindseyiusuutisinszduuarlingedu aunisdeoysiug
Tud3gfiunusssy

Fixed- point theory; initial- value problem and first- order periodic
problem; existence principles for singular boundary-value problem; positone and
semi-positone problems; resonance and nonresonance problems; existence theory for
differential equation on compact and noncompact intervals; differential equation in

abstract space.

040257219  AUNITWATIAUULINTIAN 3(3-0-6)

(Dynamic Equations on Time Scale)

daRuneu: il

Prerequisite:  None

LABANAUUNIATLIN aun s dndusuiunis aunisdadusuivans
aunsunilludl  ssuvaunMs@eriusiudunaraunseuiugs eaunsliain seuy
LTINATALUULTSLEU

Time-scale calculus; first- order linear equation; second-order linear
equation; self-adjoint equation; system of linear differential equation and higher-order

equation; dynamical inequality; linear dynamical system.
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040257221  swuuidemaindugs 3(3-0-6)

(Advanced Dynamical Systems)

FwrdeAunew: il

Prerequisite:  None

AUNITTIDUYRUSAT YN LULDATUIVIAEN  WNUANTZUUINALAZWUIAR
fAgITos Moy diauaziaiosnmueagraunauaziidn nsiienedldsnanmesaLng
Weayius liludu nguaiueaiu ssuvenlialniliou n15UssynAvedssuuTamain

Ordinary differential equation from geometric perspective; phase-plane
diagram and related concept; existence and stability of equilibrium point and closed
orbit; qualitative analysis of nonlinear differential equation; chaos theory;

Hamiltonian system; application of dynamical system.

040257222  @uASBIUIHUS 3(3-0-6)

(Integral Equations)

dsAunew: Ll

Prerequisite:  None

Ny wazn13UTEenAveIaun1Td uInus n1sasieansdmiudgym
aunnBeUinus n19doulesfuseninsaun s Usiusiuaun1 9 e yius nguiun
n13nseay Ygymiaveud mivaunisiseyiustey ngufunsaladunasliaunis
msﬂ33@]181ugﬂﬁaﬁﬂi‘j’uL%q§qaﬂﬂ AUN15TIUIHUSLONT 1N HALRA LT AT 1AL
NALRAYLTIALAVVDAUNITTIUTAUS

Theory and application of integral equation; formulation of integral
equation problem; relation between integral equation and differential equation;
scattering theorem; boundary- value problem for partial differential equation;
Fredholm and Volterra theorem; expansion in orthogonal function; singular integral

equation; analytic solution and numerical solution of integral equation.
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040257223 assnAansieduazn1sUseens 3(3-0-6)

(Fuzzy Logic and Applications)

dsAunew: Ll

Prerequisite:  None

wRLUUALRLLaziled AuduTUSLUURLRILAzAT A LTS WU 9§
audRvesileiduaudn Hedfladunarailedindy assnaansLUUALRLLAZATINATER §
od szuuile® nisimnilesiduanndn TSeslaumndmiussuuiled nisindulalaedaya
Heod A wunilad ssuuaruauwuUed

Classical and fuzzy sets; classical and fuzzy relations; property of
membership function; fuzzification and defuzzification; classical and fuzzy logics;
fuzzy system; development of membership function; automated method for fuzzy
system; decision making with fuzzy information; fuzzy classification; fuzzy control

system.

040257225  BZosfnmmznieinundinaians 3(3-0-6)

(Selected Topic in Mathematics)

AdsAuneu: laidl

Prerequisite:  None

INANYIRDIANBIAUATIFING UNAILTFINT LONEITUAINTANTNINITINAS
n1afuadinaans liioldeniadefaulandrAnvuddnlaeldFuduugiinnenanse
fiusnm

Students are required to research textbooks, academic articles and
academic documents and journals on mathematics to select a topic of their interest

in order to study in depth under advisor(s)’s supervision.
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040257226 (GesfmamignasnuadnmansUszgnd 3(3-0-6)
(Selected Topic in Applied Mathematics)
Fdefunow: Ll
Prerequisite:  None

YNANYIHDIANIAUAIIGITT UNAIILIVINIG LONAITHALITANTNIIBINS
NA1uAdnansUussend iietdoniate NaulauaAnydadnlagla SuAuwuginn
¢l e
91 NUINWN
Students are required to research textbooks, academic articles and
academic documents and journals on applied mathematics to select a topic of their

interest in order to study in depth under advisor(s)’s supervision.

040257236 TRdafavdugedmiuauniadeeyins 3(3-0-6)
(Advanced Numerical Methods for Differential Equations)
Jyiaduneu: 040257106 MelaTeideiaartugeuasiivadadady
Prerequisite: 040257106 Advanced Numerical Analysis and Linear
Algebra

o s

WA NaVEMTUNITUAT YU IANTUA UE M FUTTUUAUN 1T YN US LU U

9

a o

ueuaRn wuuaRnuazuuuiifiad adesnmuesisuadnduilouaritmdiaes 35 dewia
dmuilgmawey Jamananizuarnismandmiuilsidufiay nsussndveseyna
Wiswshareunsuliseswawa  vannsUsHusgiag Snd aealandu nawagluuLy
La¥gaU NMIMIHNARAYANNTNe YIS NalmaslaeISnswensnUsluiiinainuasiiin
Jedanssnszuen S3namsduiilecnaiadosnin 35 wased-dlaadu T lus o
gL SN NANnAERSEmMIUNSATIaNN B0 YIS

Numerical method for solving initial- value problem for system of
nonstiff, stiff and delay differential equations; stability of finite difference and Taylor
methods; numerical method for boundary-value problem; eigenvalue problem and
orthogonality for special function; application to Fourier and Fourier-Bessel series;
Rayleigh-Ritz variational principles; collocation method; strong and weak solutions;
finding solution of partial differential equation; solution by separation of variables in
cartesian and cylindrical polar coordinates; finite difference method and stability;
Crank-Nicolson method; finite element method; mathematical software for solving

differential equation.
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040257237  vgunTLaziezoue 3(3-0-6)
(Graph Theory and Network)
Fdefunow: Ll
Prerequisite:  None

nymiagnTmsyyfian1e A5due nswendiureansml mndinesvensv

a

nmadussui mnudenlss  Jgidwmingigelunquinsml  nnslvaluedetiouay
n1sUszgnAluaIeYgAoiumes

Graph and digraph; matching; graph decomposition; graph parameter;
planarity; connectivity; optimization problem in graph theory; network flow and

application to computer network.

040257238  ufin1sdmaduge 3(3-0-6)

(Advanced Theory of Computation)

wdsAuneu: 1l

Prerequisite: None

gelanmniauazn1wUsnd nwidlifisudun indesdnsiise leitudeu
Nngee Inerlinusreadss nisdndulils nsangUlduazarmanysal Anududoudaim
LLazmmamyiajLwULﬁuﬁ

Finite automata and regular language; context- free language; turing
machine; partial recursive function; Church's thesis; undecidability; reducibility and
completeness; time complexity and NP-completeness.
040257239 N13ANNALTII T 3(3-0-6)

(Evolutionary Computation)

wdsAuneu: 1l

Prerequisite: None

Puneuisideiugnssuninie Taslulenuasiugnssy nislefideu
n1snaneius n1sAnien nagnsiBelTa Jynineuduimesuauasduniauysol
Ugrinisiuneve swaikuu

Binary genetic algorithm; chromosome and gene; crossover; mutation;
selection; evolutionary strategy; combinatorial and NP-complete problems; traveling

salesman problem.
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040257240  palndIAMATA1WFUT 3(3-0-6)

(Automata and Formal Language)

FdsAunew:  ldd

Prerequisite: None

29lANIMINATINIUUA Tnaulnd A1wUsnAkazealauin1diin aalauin
$riodslsifmun eelmnmdriadsitmun nquiunvesedu ariliusnd unsadis
gelauanaas N1 lifleuIun

Deterministic finite automata; regular expression; regular language and

finite automata; nondeterministric finite automata; Kleene’ s theorem; nonregular

language; pumping lemma; push-down automata; context-free language.

040257241 ﬁ@mwﬂisﬁwﬁLLaziﬂiLLﬂimﬁaLmué’ﬁm%as%uqq 3(3-0-6)
(Advanced Artificial Intelligence and Intelligent Agent)
v feRunew: il
Prerequisite: None
fupeuiinisdum damarufeelauuuideiia nquiing fmuaninds
n33ny FunusadaLy nslimamanuuiidmuneuazuuuduedeusiedoya Avuanta

s v a

Jutung i FoR ndnvesdoaUseiivg Fmadng N15EELS IANTINEIARIMS Ay
wuudase n1sUssendvest g sshvsuasn sl ulusunsudyn sshivg

Search algorithm; constraint satisfaction problem; game theory; logic
programming; knowledge representation; goal and data-driven reasoning; practical
rule-based programming; principles of artificial intelligence; vision; learning; knowledge

engineering; autonomous agent; application of Al and Al programming.
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040257242  nsvinilestayadiuga 3(3-0-6)
(Advanced Data Mining)
JyfeRunew: 1l
Prerequisite: None
wAANIImileeya nMeviwlesleyakazada nisviuvileeyauasy

¥

wealuladasauma Mavimiloseyanaznisdesiudeyadiuymng n15d15aazn1swses
Toya N15lYdoyaandlyd 3n15vmilesteya n1531AT121UTE N1TILATINGY
TnsuunysEinnuazn1saIael NsUssnAveInIsimilestays

Data mining concept; data mining and statistics; data mining and
information technology; data mining and protection of personal data; data exploration

and preparation; commercial data usage; data mining method; factor analysis; cluster

analysis; classification and prediction method, application of data mining.

040257243  naduduesaiesinsdugs 3(3-0-6)

(Advanced Machine Learning)

v wedunew:  laid

Prerequisite: None

N1SFIMUUTURERR n1stBeusuuuiinisiiugua n1sseusuuuldiinisindu
gua nawinnsEoul neBeudidaifutasnismuauLuUTuABlY nsUszndAnnsBens
YoaiATeadns MsmuRusud nsimilosteya msthmisuuueelalusia Faasauma
n35Ae NsUsEnanatenuLaz oAU

Statistical pattern recognition; supervised learming; unsupervised leamning;
learning theory; reinforcement learning and adaptive control; application of machine
learning; robotic control; data mining; autonomous navigation; bioinformatics; speech

recognition; text and web data processing.
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040257244 (S0AARNIZNNATUNITIATIRTLIIF AV VUL 3(3-0-6)

(Selected Topic in Advanced Numerical Analysis)

a v U a

wdsAuneu: 1l

Prerequisite: None

UNANYIRDIFNBIAUATIFINGT UNALITINIG LONAITLAZAITAITNNITIN S
NNAUNITAATIITIRTugaiiadeniteaulaudiAnwiddniaglasuAuugihan

ca =

2197158NUSNWYN

Students are required to research textbooks, academic articles and
academic documents and journals on advanced numerical analysis to select a topic

of their interest in order to study in depth under advisor(s)’s supervision.

040257245  Baifaangnadminseunadndamans 3(3-0-6)

(Selected Topic in Mathematical Computation)

AdsAunew: Tl

Prerequisite: None

InAnuAeIAnvIAUAIIIITT UNANATINIG LONATTLAYIITAITNNITIN S
nFunsFmadsadinaanfiiteldaniiteftaulandAnuidednlaglFSud wug i aan
DMHAUINY

Students are required to research textbooks, academic articles and
academic documents and journals on advanced numerical analysis to select a topic

of their interest in order to study in depth under advisor(s)’s supervision.

a4
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040257246 F5lnludregudmiungeuindlamwesiuan 3(3-0-6)

(Finite Volume Method for Hyperbolic Conservation Laws)

Jyisdureu: 040257106 nseTeideiaatugenasfivadnidodu

Prerequisite: 040257106 Advanced Numerical Analysis and Linear

Algebra

aun13n1ImI-NIsuNs-nsinUufisen tludrequdmsvannisdadu n1s
UT2UIAIAIURANAIN dUN1T998LA05 dUN1TUIN S -dland auUR g Indaf1ansveg
aun10a8lans NTwsziszuuAaney Weulvusedudilndle nisliuysiudsuml Jam
Hiulkasnamaguduns I5veeauen nquunvemauen Muilymisiuliuuyssann
FEnsuUsnasmeldnd Ansuvsnnmesndnd FansuUsnisnmaunsuid nsuUswenitg
NILULENLIAT @FETAMYBIN LU kA oLl umD SusUA AN se3Y-a7

Convection-diffusion-reaction equation; finite volume method for linear
equation; error estimation; Euler equation; Navier- Stokes equation; mathematical
property of Euler equation; eigensystem analysis; Rankine-Hugoniot condition; Riemann
invariant; Riemann problem and exact solution; Godunov's method; Godunov's
theorem; approximate Riemann solver; flux-difference splitting method; flux-vector
splitting method; advection upstream splitting method; spatial discretization; temporal

discretization; discretization stability and Courant-Friedrichs-Lewy condition.
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040257252 mqwﬁmamuamwumwzﬁqm 3(3-0-6)

(Optimal Control Theory)

FdaRuneu: il

Prerequisite:  None

MSPUALLUUIMINETIgad MU TeUU nawelleuarliideiiles ndnnis
AgeaaUssteniu nquiueliadu-atlad nquivesnisuszunaaaurUsnALUUmMNETge
LaTFINTEIVBILAALIY FInseveLAaLILUUnaTldeaiies FEnsdnadmiussuy
muqmwummzﬁqm miﬂiamuummgﬁqm izuumuquﬁﬁwmaﬁa wus A wlnay
AIUAINUYBDITEUU

Optimal control of continuous- time and discrete- time systems;
Pontryagin maximum principles; Hamilton-Jacobi theory; theory of optimal regular
state estimation and Kalman filter; discrete-time Kalman filter; computational method
for optimal control system; optimal filtering; multivariable control system; system

sensitivity and robustness.
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040257253  msvAnvIneAaawuUlidady 3(3-0-6)
(Nonlinear Optimization)
AwdsRunew: Ll
Prerequisite: None

a o o

yinvasdgymeaving g TunoulsiBaduavdrniunatea g vestgmiad
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wagiganedmiudgmuuuiivaslififouledsdu MguansuadmiuReulvdsduuuy
aunswazeaun1s Woulvendy-ausienes Juneulsiliiavd miunawasveslagmied
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fafu A3usnaivudedowazwaneaiin fruuanisiidsass 33 Heddurae Jeymen
wiangfigauuulisoiiles Feuluminziign aAnzdiumiuing A1azdiuainsud n1smn
AuvneAaauuuliviuBeu nguiunendu-ausiaines aastaunnes eaunisuusiu
Type of optimization problem; numerical algorithm for solution of
continuous one-dimensional unconstrained and constrained optimization problems;
convex set and function; necessary and sufficient conditions for unconstrained and
constrained problems; Lagrange multiplier for equality and inequality constraints;
Karush- Kuhn- Tucker conditions; numerical algorithm for solution of continuous
multivariable unconstrained and constrained optimization problems; direct search
method; Newton’ s method; quasi- Newton method; trust-region and active- set
methods; quadratic programming; penalty- function method; discrete optimization
problem; optimality condition; Fenchel duality; Lagrange duality; nonsmooth
optimization; Karush- Kuhn- Tucker theorem; Brouwer’ s fixed point; variational

inequality.

a7
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040257254 mimmmmmsﬁqml,wlm%ué’u 3(3-0-6)

(Nonlinear Optimal Control)

Jwdsduneu: i

Prerequisite: None

AsunuUInfianiuz ynauna waAnssuasave sszuuilbidadu edn
spnumlakasnTilesiiads snmeesssuulidady wanedingg nsdadudomuen
BRTVRMUeN NMTIATIRTADYTAMTUFUANUNNTN N UNVBUADUYA 1518
unailihafiosnin 2988 Heddunssun dunoulsiBadudounduuuuBuwaewing
warnansnelu wamaniaud ssuuliiBaduiifivatoog

State- space representation; equilibrium point; common behavior of
nonlinear system; phase-plane technique and stability analysis of nonlinear system;
phase portrait; Lyapunov linearization method; Lyapunov direct method; global
asymptotic stability analysis; Lasalle's theorem; instability theorem; limit cycle;
describing function; input-output feedback linearization algorithm; internal dynamics;

zero dynamics; minimum phase nonlinear system.

040257258 N1 ¥NITAIUANLUUPINY 3(3-0-6)

(Robust Control Theory)

dsAunew:  ldd

Prerequisite: None

aulduiueuiarmuAmumeIRiwuy fledduauly YamduSuwseiall
noufiunaueainuuarievduildn aruldudueuvesszuy viavesaruliuiven
Aaulduiuounvuwsiundn auliudususuuldlulassade afiosamuuuamu
HUTTOULUUUAINY NSLENTEUU NSIUARILUY HARABYBINITIUARILUY NNTOBNLUY
LAEIAMUUUAINY AUIILUURAN NALRaYDILeYY ABNTIULUUIATIA S
AMTIATIZRLY A1SFIATIZIED

Uncertainty and robustness of model; sensitivity function; general
regulator problem; small- gain theorem and H_ ; system uncertainty; type of
uncertainty; parametric uncertainty; unstructured uncertainty; robust stability; robust
performance; system factorization; model matching; solution to model matching
design for robust stability; mixed sensitivity; H, solution; structured singular value;

p—analysis; p—synthesis.

48

um. 2



040257259  nafansnesaiiios 3(3-0-6)

(Continuum Mechanics)

wdsAuneu: 1l

Prerequisite: None

NTUATIZANULDS TTUUNAATAFULAY A0TUTVOIAIULAY 90 UAIENTVD
nsuassy wdnnsmleanamansuazgavnamans aunisreuaiaafinvesn ey
fiAnnnsuUasgUvesszuATivnalug awlidaney

Tensor analysis; curvilinear coordinate system; state of stress; kinematics
of deformation; general principles of mechanics and thermomechanics; constitutive

equation of large-deformation elasticity; inelasticity.

040257260  war@nsveslnaldrIuln 3(3-0-6)

(Computational Fluid Dynamics)

wdsAuneu: 1l

Prerequisite: None

waransvesiva AUNIIAIUAN NANNITUINALRAEVDIANNITAIVAN N1FIEATY
Uil medgelunar nsaiuminvumwluiiu miesesiteulvvey madanisise
NANNITVDINTASNNTA

Fluid dynamics; governing equation; principles of solution of governing
equation; spatial discretization; temporal discretization; turbulence modeling; analysis

of boundary condition; acceleration technique; principles of grid generation.
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040257261  BeIfmaNIEnesuAdnfEnsIAInTIY 3(3-0-6)

(Selected Topic in Engineering Mathematics)

JdeAunew: il

Prerequisite: None

INANYINBIANEIAUAIIRITT UNAINITINIG LONEISUALINTANSNIIBIN S
N13duAdnfansIanssuLiialdaniite faulaud @ nwdadnlaeld Sudmuzinen
919138713

Students are required to research textbooks, academic articles and
academic documents and journals on mathematics for engineering to select a topic of

their interest in order to study in depth under advisor(s)’s supervision.

040257262  35lludoduddmiutinineeanswazifng 3(3-0-6)

(Finite Element Method for Scientists and Engineers)

Juadureu: 040257106 nMslameiiBeiaartugeuasiivadndad

Prerequisite: 040257106 Advanced Numerical Analysis and Linear

Algebra

adneaniveisiilufioduud  Jawmameuwslunddid  wiwudaeds
Al uuisuanszuuknu dgnnanmeasdn Jguiannglingi Blwludediuud
Aauustiyasie n1sadeansi Jgvwiuasdenun Jeymili@adu 3Bnwaesiuwuuly
feliles NLUIIIsAAE

Mathematics of finite element method; one-dimensional boundary-value
problem; two- dimensional element; mapped element; steady- state problem;
transient- state problem; nodeless-variable finite element method; p-formulation;
plate and shell problems; nonlinear problem; discontinuous Galerkin method; mesh

triangulation.
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040257276

IFINTTUNITHU 3(3-0-6)
(Financial Engineering)

dsdunew: il

Prerequisite: None

nguinesalndle Iuazusziiunisianisnasalnalendinsindoulnm

Aauwuuldsia e sdmiunisussiliusinduning n1si1nunsInIa a1 ey usHe 35

175A9N8 N1SUSEEIUSIANEUN SN LUUNAINLEDY AILUUDIRTINENUEY NISATUUASIAN

paseyusamsudnTnenewuualawaamn

Portfolio theory; method and issue of active portfolio management;

discrete model of asset pricing; martingale approach to derivative pricing; continuous

time asset pricing; interest rate model; derivative pricing for stochastic interest rate.

040257277

wAaAdaalALAGRN 3(3-0-6)
(Stochastic Calculus)

deRunew:  Lidl

Prerequisite: None

nsyulIuNITalakAadn U1sfnakaznIsngaial Ysiusalauaain

nszvIuNsNaniiunamly gasvesdlawasdiluun1siy NsTUMUNENYUELUUIAIYBY

N15:A8UlMILUUUT1IL N15UABULIAITRINITAR UL NIL UV UTIIN N8 UNVRS

391U aun1siBsouiusalawAafn N15NT0AlALAARN BANNITVEINTBUINAA

fnsetuAaki Lrandaalauaainiuultseiles

Stochastic process; martingale and stopping time; stochastic integral;

general semi- martingale process; It6’ s formula and financial model; Lévy

characterization of Brownian motion; time change of Brownian motion; Girsanov's

theorem; stochastic differential equation; stochastic filtering; Gronwall's inequality;

Kalman filter; discontinuous stochastic calculus.
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040257278  ANSESNFAILUULAZAITIATIZATEUUALALAGRAN 3(3-0-6)
(Modeling and Analysis of Stochastic Systems)
JveAunew:  ldd
Prerequisite: None
AszuIunsalaLAaRnLUUnameilowaztuunaildsedies suvuisnen
wuunailiseiies nszuauntsthes fuwuuinsrerkuunaweriie fuuuairevidady
U fanuusanes nswedeulninuuu miﬂizqﬂﬁﬁuaﬂﬁaLLUUﬁIG}LLﬂaﬁﬂ
Discrete-time and continuous-time stochastic processes; discrete-time
Markov model; Poisson process; continuous- time Markov model; generalized

Markov model; queuing model; Brownian motion; application of stochastic model.

040257279 ANAFTERNSNISRUTIAILIN 3(3-0-6)
(Computational Mathematics for Finance)
dsAunew: Ll
Prerequisite: None
WnrsannadmsuLUgnmisauadaaan N1k 518968 Kaay
\WeiaUYaNN 1SR YINUSE BB UUNTTILUAN MsgilniazialiosnIn HalRaeLdasiilavues
aunsuudnlvad SeulvveuvareeufunuuaniiuIuuwiy WUUNTUALAZ L UUEY
Computational method for solving mathematical problem in finance;
numerical method; numerical solution of parabolic partial differential equation;
convergence and stability; numerical solution of Black-Scholes equation; boundary

condition of American option; binomial and random walk methods.
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040257280  NITHATILVIOUNTUIALATNITNEINT 3(3-0-6)

(Time Series Analysis and Forecasting)

JdsAunew: Ll

Prerequisite: None

AEngads AuuUsUTIuTInlud alnndu nsunudeainady
ns ke feulunngngaiuaznisidnndu nsUsznasmsineslud
WUUDISULAENITOUNY fKvueBIariend-auiud nsineluuiswia fauwuy
U39ilaniuy fInTeuAakiL MUV USRS

Stationarity; autocovariance; spectrum; spectral representation;
prediction and innovation; stationarity and invertibility conditions; estimation of ARMA
model parameter and inference; ARIMA and Box-Jenkins models; recursive prediction;

state-space model; Kalman filter; multivariate ARMA model.

040257281  Muinudseuiusuasnisussens 3(3-0-6)

(Differential Game Theory and Applications)

FvdsRunew: Ll

Prerequisite: None

wnAafgfunudsaiawaznan BBmgquinsniugy aunnsueliafu-
glAd-UaduuY dUAATDILLY NUTRYRLSLazInUWeYusSuuUalaLAaRn Nagnsuuy
wslasusazuuulilldunsialeu naunaveunsuenuazaunnaalin waunawuUINn
wazuuuUounay

Concept of static and dynamic games; control theoretical method;
Hamilton- Jacobi- Bellman equation; Nash equilibrium; differential and stochastic
differential games; Markovian and Non-Markovian strategies; Cournot and Stackelberg

equilibria; open-loop and feedback equilibria.
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040257289  (3R4ARRNIEN NATUANAAIANIN1TRULALLATYTANEAS 3(3-0-6)

(Selected Topic in Mathematics for Finance and Economics)

a v v 1 =]

AvvaRunew: il

Prerequisite: ~ None

UNANYIFDIFNBIAUATIFINGT UNANITINTT LONATTLAZATAITNNITIN S
VRUARAAIERSN 1T ULaS IR TEgANEnS  WadeniidenaulauaiAnwidadnlaele Su
o ) cal =
ALULUIINDINTENUINYN

Students are required to research textbooks, academic articles and
academic documents and journals on mathematics for finance and economics to

select a topic of their interest in order to study in depth under advisor(s)’s supervision.
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(Curriculum Mapping)
AUAMETII A5
(1) ansantuiinlaeg1ainuessd Wussy $ity asewaiia
(2) §135591UTIUNIVINTUALIYVITN
AUAIINS
(1) aursneduneiisatumuAniiveen ndnnsvitenguifiddaluiionn
amivadinmaniuazadnmaniussnd|doeedinda
(2) ansadenzduazudladymeeidnsimnzanlagUszndaug
e unsinAERnSLazAEnsaug Mieates autiesuenadnsld
Auinwenetaan
(1) anansaundgvmiaineremansuazieanssuaiansiagldanus sudeu
35 \nsesilensndinnan Suaza dndan U szgndeg 100 ussuy gndes
LagmMgay

1 =<

(2) Tnwrlunsndnnuideiiguanvieaiassduinn ssmendamans
niondadaniuszyndalnules suilviinesdaiuiluiee
nMsasuLlamnsimiangmansuazimalulad

AUTINYEAUFUNUS NI NYARALAZAUTURAYEY

(1) annsodeanstunguauainvaelagldmunsanguldeseiiuszansnm

(2) Fnwelunisvirnunguitienuvainnangluav1iv wagdaaunm
yieuluguetivsernuliegefivssd@ninm

suinugnsileeiidsiiay nsdeans waznsldimaluladansaune

(1) Iinwelunsundamn Tnsldarsaunanadneansvsoaniuyseendld
Tunsufidamfiieadesetadasse

(2) ﬁﬁ'ﬂwﬂumiﬁmua%yjaﬁ'ﬁqmamiv_y@ nswey leeldn1w1singy uag

ansaidenlisluuuvesdelaegamungay

63



1%

WHUTILAAINITNTEAIYAUTURAYIUNINTFIUHANT ST EUTINNANGATEI183%1 (Curriculum Mapping)
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87397 ANUTURAYDU
GAPGIIINIG
1 2 1 2 1 2 1 2
040257102 ATIANTATIANAENT 3(3-0-6)
(Mathematical Analysis) ® O ® o ® o o
040257104 MTBATIERTIUTTYNA 3(3-0-6)
(Applied Analysis) ® O ® ® ® O O
040257105 WgufaunIseyisaniay 3(3-0-6)
(Theory of Ordinary Differential Equations) ® O O O ® O O O
040257106 MTIAT AT UaULazvAdnl A 3(3-0-6)
(Advanced Numerical Analysis and Linear Algebra) ® O O O ® O ® O
040257113 seleu3sive 1 1(0-3-1)
(Research Methodology 1) O ® ® ® ® ® ® ®
040257114 208U 2 1(0-3-1)
(Research Methodology 1) O ® ® ® ® ® ® ®
040257115 & 1 1(0-3-1)
(Seminar 1) O ® ® ® ® ® ® ®

FANCICNS
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1 2 1 2 1 2 1 2

040257116 duun 2 1(0-3-1)
(Seminar 1) o ® ® ® ® ® o ®

040257121 Anetnus 48
(Dissertation) o o o ® ® O ® o

040257122 Ing1tnus 36
(Dissertation) ® ® o ® ® O ® ®

040257123 INe1tnus 72
(Dissertation) ® o o ® ® O ® o

040257124 Anetnus 48
(Dissertation) ® ® ® ® ® O ® ®

040257210 NsIANERTRTUUTZENA 3(3-0-6)
(Applied Functional Analysis) ® O O ® ® O O

040257211 NYAMUNNTIIY 3(3-0-6)
(Abstract Algebra) ® O O O ® O O

040257212 wngufemsihaziulaziiges 3(3-0-6)
(Probability and Measure Theory) ® O o o ® O O

040257213 MSATNEMUUMIALIAAERTUAZNITUSPYNA 3(3-0-6)
(Mathematical Modeling and Applications) ® O O ® ® O ® o

FANCIChS
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A3 ULNA
1 2 1 1 2 1 2 1 2
040257214 Vg vesaun1TTeuius oy 3(3-0-6)
(Theory of Partial Differential Equations) ® O ® O O ® O O
040257215 @LUUMNSVNIALINAERATELALARN 3(3-0-6)
(Stochastic Mathematical Model) ® O ® O ® ® O ® O
040257216 UARARAHAZANN TSR UNUSLAYE I 3(3-0-6)
(Fractional Calculus and Differential Equations) ® O ® O O ® O O
040257217 wgufmsfegassdmiuaunsieeyiusandylidadu  3(3-0-6)
(Existence Theory for Nonlinear Ordinary Differential () O ® @) @) () @) @)
Equations)
040257219  @UNISWAIAULLIATLIEA 3(3-0-6)
(Dynamic Equations on Time Scale) ® O o O O ® O O
040257221  SzUULTINAInTUE 3(3-0-6)
(Advanced Dynamical Systems) ® O ® O ® ® O ® O
040257222 @un15\TaUTHUS 3(3-0-6)
(Integral Equations) ® O ® O O ® O O
040257223 assnAmansiaduazn1suszens 3(3-0-6)
(Fuzzy Logic and Applications) ® O ® O ® ® O ® O
040257225 1309AALNIZYNIANUALIAAIEAS 3(3-0-6)
(Selected Topic in Mathematics) ® O ® ® ® ® O ® O

FANCIEINS
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1 2 1 2 1 2 1 2
040257226 |30AMLENEINSNUATINAARSUSTENR 3(3-0-6)
(Selected Topic in Applied Mathematics) ® O O ® ® O ® O
040257236 3%‘@0&1’:1Lamﬁi'?uqaﬁm%’uammn%aaqﬁuﬁ‘ 3(3-0-6)
(Advanced Numerical Methods for Differential Equations) ® O ® ® ® O ® O
040257237 ngufnIvkaznIade 3(3-0-6)
(Graph Theory and Network) ® O O O ® O O
040257238 nquimsminatugs 3(3-0-6)
(Advanced Theory of Computation) ® O O O ® O O O
040257239 N3AIALTI T 3(3-0-6)
(Evolutionary Computation) ® O O O ® O O O
040257240 @8lasnn Uz IFUL 3(3-0-6)
(Automata and Formal Languages) ® O O O ® O O
040257241 UayanuUseRvgiaglusunsuiiumugansestuas 3(3-0-6)
(Advanced Artificial Intelligence and Intelligent Agent) ® O ® ® ® O ® O
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1 2 1 2 1 2 1 2
040257242 Msvivilostayatiues 3(3-0-6)
(Advanced Data Mining) ® O O ® ® O ® O
040257243 miﬁaui‘umméaﬁﬂ?ﬁuqa 3(3-0-6)
(Advanced Machine Learning) ® O O ® ® o ® o
040257244 L%aﬁ’ﬂLa‘wwmaﬁmmﬁLﬂswzﬁ@ﬁuam%y’uqﬂ 3(3-0-6)
(Selected Topic in Advanced Numerical Analysis) ® O ® ® ® O ® O
040257245 1509AALANIZNIIUNTIAITRSAAERS  3(3-0-6)
(Selected Topic in Mathematical Computation) ® O ® ® ® O ® O
040257246 Fellludequdmiungeusmilamesludn - 3(3-0-6)
(Finite Volume Method for Hyperbolic Conservation o O ) O () O () O
Laws)
040257252 ¥ MIPRUANLUUYNENEA 3(3-0-6)
(Optimal Control Theory) ® O O O ® O O O
040257253 msnAwnzigawuulsidady 3(3-0-6)
(Nonlinear Optimization) ® O ® O ® O ® O
040257250 MsAIUALENzaNTianuUUlsi e 3(3-0-6)
(Nonlinear Optimal Control) ® O ® O ® O ® O
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1 2 1 1 2 1 2 1 2
040257258 9§¥{MIPRUALLUUAINY 3(3-0-6)
(Robust Control Theory) ® O ® O O ® O O O
040257259 nafmansnmzieies 3(3-0-6)
(Continuum Mechanics) ® O ® o o ® o o o
040257260 War@nsvesluadsA i 3(3-0-6)
(Computational Fluid Dynamics) ® O ® ® ® ® O O O
040257261 L309AALAWIENIAUALINATEATIAINTIY 3(3-0-6)
(Selected Topic in Engineering Mathematics) ® O ® ® ® ® O ® O
040257262 Fsludedwusdnsudmnemansuazians 3(3-0-6)
(Finite Element Method for Scientists and Engineers) ® O ® ® O ® O O O
040257276 AAMINTTUNITNRU 3(3-0-6)
(Financial Engineering) ® O ® ® O ® O O O
040257277 uAAARAaAlALAZGN 3(3-0-6)
(Stochastic Calculus) ® O ® ® O ® O O O
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040257278  msas U ULaEM TR ATIRTUUAlALAEaRn  3(3-0-6)
(Modeling and Analysis of Stochastic Systems) ® O ® ® O ® O ® O
040257279  AdinA@nsMIRUTAIIIN 3(3-0-6)
(Computational Mathematics for Finance) ® O ® ® O ® O ® O
040257280  MTIATWHOUNTUDIA WAL NI 3(3-0-6)
(Time Series Analysis and Forecasting) ® O ® O O ® O ® O
040257281  wguinandseuiusuaensuszand 3(3-0-6)
(Differential Game Theory and Applications) ® O ® O O ® O ® O
040257289  Gosdnamzmenunadamaninmsiuuaziasugmans 3(3-0-6)
(Selected Topic in Mathematics for Finance and Economics) ® O ® ® ® ® O ® O
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WHUTILAAINITNTEAIEAUTURAYIUNANITITBUFNIAIAN I (ELO) :NUaNERTEI1879

ELO1 | ELO2 | ELO3 | ELO4 | ELO5 | ELO6 | ELOT7 | ELO 8 ELO 9 ELO 10
1873%1 TQF TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2
040257102 ATIATZATIANAEAT 3(3-0-6)
(Mathematical Analysis) ® ® ® ® ®
040257104 MTBATIERTIUTEYNA 3(3-0-6)
(Applied Analysis) ® ® ® ® ®
040257105 WgufaunIseyiusaniay 3(3-0-6)
(Theory of Ordinary Differential Equations) ® ® ® ®
040257106 MTIAT AT LATUaULazvAEnTad 3(3-0-6)
(Advanced Numerical Analysis and Linear Algebra) ® ® ® ®
040257113 sed8u3s39e 1 1(0-3-1)
(Research Methodology 1) ® ® o o ® ® o ® o
040257114 58 08U35390 2 1(0-3-1)
(Research Methodology 1) ® ® ® ® ® ® ® ® ®
040257115 w1 1(0-3-1)
(Serninar ) [ [ [ o o o [ o o

¢ ‘GUrt
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ELO1 | ELO2 | ELO3 | ELO4 | ELO5 | ELO6 | ELOT7 | ELO 8 ELO 9 ELO 10
187%1 TQF TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2
040257116 &1 2 1(0-3-1)
(Seminar II) ® ® ® ® ® ® ® ® ®
040257121 Inetnus 48
(Dissertation) ® ® ® ® ® ® ® ® ®
040257122 INe1Hnus 36
(Dissertation) ® o o o o ® ® ® ®
040257123 Ing1tnus 72
(Dissertation) ® ® ® ® ® ® ® ® ®
040257124 INe1tnus 48
(Dissertation) ® ® ® ® ® ® ® ® ®
040257210 MsBANERTeiantuUszend 3(3-0-6)
(Applied Functional Analysis) ® ® ® ®
040257211 NYAMUNNTIIY 3(3-0-6)
(Abstract Algebra) ® ® ®
040257212 vquirmuihazdulazisiges 3(3-0-6)
o o o

(Probability and Measure Theory)

Z 'Gurg



9.

ELO1 | ELO2 | ELO3 | ELO4 | ELO5 | ELO6 | ELOT7 | ELO8 | ELO9 | ELO 10
918731 TQF TQF TQF | TQF TQF TQF TQF TQF TQF TQF
1.1 1.2 2.1 22 3.1 3.2 4.1 4.2 5.1 52

040257213 N13ATRAMUUMIAEINAERSHASNTUSEENA 3(3-0-6)

(Mathematical Modeling and Applications) ® ® ® ® ® ®
040257214 Vg vesEun1Teuiuss oy 3(3-0-6)

(Theory of Partial Differential Equations) ® ® ®
040257215 S UUTINIARINAIERS ALALAZEN 3(3-0-6)

(Stochastic Mathematical Model) ® ® ® ® ® ®
040257216 UARARAHAZANN TSR UNUS LAY 3(3-0-6)

(Fractional Calculus and Differential Equations) ® ® ®
040257217 wgufmsfegassdmivaunsieeyiusandylidadu  3(3-0-6)

(Existence Theory for Nonlinear Ordinary Differential ® ® ®

Equations)
040257219  @UNISWATAUUNIFTLIAN 3(3-0-6)

(Dynamic Equations on Time Scale) ® ® o
040257221  SUULTINAInTUE 3(3-0-6)

(Advanced Dynamical Systems) ® ® ® ® ®
040257222 AuNITUINUS 3(3-0-6)

o [ [

(Integral Equations)

FANCIEIS
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ELO1 | ELO2 | ELO3 | ELO4 | ELO5 | ELO6 | ELOT7 | ELO 8 ELO 9 ELO 10
918391 TQF TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2
040257223 m3snmansile@iLaen1sUszens 3(3-0-6)
(Fuzzy Logic and Applications) ® ® ® ® ® ®
040257225 130sfmLanzmadnuadinaans 3(3-0-6)
(Selected Topic in Mathematics) ® ® ® ® ® ® ®
040257226 303fAaNIEMIRUANAENTUSEENG 3(3-0-6)
(Selected Topic in Applied Mathematics) ® ® ® ® ® ®
040257236 ToLdsinantugehviuaunisiBeeyius 3(3-0-6)
(Advanced Numerical Methods for Differential Equations) ® ® ® ® ® ® ®
040257237 ngufnIvkaznIane 3(3-0-6)
(Graph Theory and Network) ® ® ®
040257238 WgufmsmMuIUeN 3(3-0-6)
(Advanced Theory of Computation) ® ® ®
040257239 NSAIUIBLTIT I 3(3-0-6)
(Evolutionary Computation) ® ® o
040257240 8lauAUAEAYIFULE 3(3-0-6)
o o o

(Automata and Formal Languages)

040257241

Uyauseiuguaglusunsudiiumugansesduas 3(3-0-6)

(Advanced Artificial Intelligence and Intelligent Agent)

FANCIChS
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ELO1 | ELO2 | ELO3 | ELO4 | ELO5 | ELO6 | ELOT7 | ELO 8 ELO 9 ELO 10
183%1 TQF TQF TQF TQF TQF TQF TQF TQF TQF TQF
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2
040257241 UgyanuseRvguaglusunsudiumugansesdua 3(3-0-6)
(Advanced Artificial Intelligence and Intelligent Agent) ® ® ® ® ® ®
040257242 MsVivilostayatues 3(3-0-6)
(Advanced Data Mining) ® ® ® ® ®
040257243 Msi3puFvena3esdinsiugs 3(3-0-6)
(Advanced Machine Learning) ® ® ® ® ®
040257244 1383AAANIEMAMUNTIATRATNaTUE 3(3-0-6)
(Selected Topic in Advanced Numerical Analysis) ® ® ® ® ® ® ®
040257245 (30IFAaNNEINWMUNIALITRdRmans  3(3-0-6)
(Selected Topic in Mathematical Computation) ® ® ® ® ® ® ®
040257246 Follludrequdmiungeysmilamesluan  3(3-0-6)
(Finite Volume Method for Hyperbolic Conservation o o () () ) )
Laws)
040257252 QWM IPUANLUUIETEA 3(3-0-6)
o o o

(Optimal Control Theory)

¢ ‘Gurg
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ELO1 | ELO2 | ELO3 | ELO4 | ELOS5 | ELO6 | ELO 7 | ELO 8 ELO 9 ELO 10
98391 TQF TQF TQF | TQF TQF TQF TQF TQF TQF TQF
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2
040257253 nsiATmNegawuUliBad 3(3-0-6)
(Nonlinear Optimization) ® ® ® ® ® ®
040257254 ﬂ’]iﬂﬁUQ@JmuwauﬁﬁmLLUUVLﬂL%\‘iLé’u 3(3-0-6)
(Nonlinear Optimal Control) ® ® ® ® ® ®
040257258 §Y{MIPRUALLUUAINY 3(3-0-6)
(Robust Control Theory) ® ® ®
040257259 narmansnmesoiilos 3(3-0-6)
(Continuum Mechanics) ® ® ®
040257260 war1@nvaslualtsA i 3(3-0-6)
(Computational Fluid Dynamics) ® ® ® ® ®
040257261 3esfmannsynuadnmans Ty 3(3-0-6)
(Selected Topic in Engineering Mathematics) ® ® ® ® ® ® ®
040257262 Fnlusledmusduiudmvenddnsuayiang 3(3-0-6)
o o o o

(Finite Element Method for Scientists and Engineers)

C ‘Gurg
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ELO1 | ELO2 [ ELO3 | ELO4 | ELO5 | ELO6 | ELOT7 | ELO8 | ELO9 | ELO 10
98391 TQF TQF TQF | TQF | TQF | TQF TQF TQF TQF TQF
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 51 52
040257276  AAINTIUNITHIY 3(3-0-6)
(Financial Engineering) ® ® ® ®
040257277  uwAaRdAALALAGAFN 3(3-0-6)
(Stochastic Calculus) ® ® ® ®
040257278  msasIFuULaENTATIATUUaAlaLAERn  3(3-0-6)
(Modeling and Analysis of Stochastic Systems) ® ® ® ® ® ®
040257279  AdaAERTMIRUTIAIIN 3(3-0-6)
(Computational Mathematics for Finance) ® ® ® ® ® ®
040257280  MTIATRIBUNTUIA WA TN NI 3(3-0-6)
(Time Series Analysis and Forecasting) ® ® ® ® ®
040257281  nufnudeuiusiasnsussend 3(3-0-6)
(Differential Game Theory and Applications) ® ® ® ® ®
040257289  Gosdnamzneiunadamaninsiuuaziasugmans 3(3-0-6)
[ [ [ [ [ [ [

(Selected Topic in Mathematics for Finance and Economics)
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