96

wangnsanvIdvIAlinAansUTTENA
Tnfndesdnusedylunuanindnwilvldiesndn 30 wiedn o3y
wnmivanzlddesnin 87 wihein wazsiedvilumnmivdenasliitesnin 6 wilein
lngimheinTiunasavangnslitdesndn 123 wdiedn

1. vuanddnwnll Swaulidesndn 30 wiein (95gasdenmis 8-13)
2. nuNdITANIE  uukitesnin 87 wiiuin Usenausie
2.1 AU 1UIU 21 RULAE

511 101 umaAqd 1 3(3-0-6)
(Calculus 1)
511 102 wAaAad 2 3(3-0-6)

(Calculus I}

511200 n1wsangudmsuaineans 1 3(3-0-6)
(English for Mathematics 1)

512 108  Fnendmsuinemansussend 3(3-0-6)
(Biology for Applied Science)

514 231  YeyandnddmIulininereans 3(2-2-5)
(Physics Data for Scientists)

515202 vanad 3(2-2-5)
(Fundamental Statistics)

517 111 msleulsunsuasuiiawmesdmsuininenisieya 3(2-2-5)

(Computer Programming for Data Scientists)

2.2 Ay manizanu uulidsenin 66 wuiein Usenaunig
2.2.1 3¥1U9AU

w1 1A399U398 91UaU 36 nuwhn Usenauniy

511203  wAARSALAINIADS 3(3-0-6)
(Vector Calculus)

511221  @umsLiseuius 3(3-0-6)
(Differential Equations)

511246  fivAdlsadukaznsussend 3(2-2-5)
(Linear Algebra and Applications)

511 271  ATIASIZATIF LAY 3(2-2-5)

(Numerical Analysis)



519 161

519 201

519 231

519 241

519 251

519 361

519 391

519 491

519 494

97

ANIAANEASTINILALNITAATIEN
(Business Mathematics and Analysis)
ANIRFNANTVSNYA

(Foundation of Mathematics)
WUUTRDINNANAAIERS
(Mathematical Modeling)
ALIAATENTAIUN
(Computational Mathematics)
nouianutiaziu
(Probability Theory)
AAUANISLTILEU

(Linear Programming)
51934

(Research Methodology)
duun

(Seminar)

1AT99U398

(Research Project)

WY 2 @UNAANEI 31U 42 BUeRn USenaunie

511 203

511 221

511 246

511 271

519 161

519 201

519 231

519 241

wAaRdAdINNDS

(Vector Calculus)
auNSLTRUIUS

(Differential Equations)
fyadinigaduiaznsussend
(Linear Algebra and Applications)
NTIATIZALTIAAY

(Numerical Analysis)
ANIAANEASTINILALNITAATIEN
(Business Mathematics and Analysis)
ANIRPNENTSNLA

(Foundation of Mathematics)
WUUTIADINNANAAIENT
(Mathematical Modeling)
ALRNANAATABIL

(Computational Mathematics)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

1(0-2-1)

2(0-4-2)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)



519 251

519 361

519 391

519 392

519 491

519 492

519 496

519 497

98

nouianuaziuy

(Probability Theory)
MUUANITLTLEUY

(Linear Programming)

WMy

(Research Methodology)
WSENAUNTONF T UAUA AN
(Preparation for Cooperative Education)
dun

(Seminar)

dununaniafng

(Cooperative Education Seminar)
anfafnu 1

(Cooperative Education 1)

ANnaAne 2

(Cooperative Education i)

3(3-0-6)
3(2-2-5)
3(3-0-6)
1(0-2-1)
1(0-2-1)
1(0-2-1)

3 (lajfiaﬂﬂ’jﬂ
300 FL319)

3 (litlaenan
300 TF2kad)

2.2.2 3yUsauLaean 3nuulidesnin 12 vdiein lagdenannivisesaluil

519 331

519 341

519 362

519 364

519 371

522 151

522 253

522 351

LUUINADINNELALARRNLU 995U

(Introduction to Stochastic Models)

watiANsIAWLENgaloau

(Introduction to Optimization Techniques)

ALlAAENTAIMSUNITRU

(Mathematics for Finance)
ANAANEASAINSUNITIANITNOIANI T
(Mathematics for Portfolio Management)
AdlnmansdmiunsBeuifeinies
(Mathematics for Machine Learning)
ﬁugm%mmﬁaaﬁa

(Foundation of Data Science)
ﬂ?ﬁi?Uﬁ?NLLﬁ%ﬂéDUﬂiaﬂ%@Ha

(Getting and Cleaning Data)
NTIATIENTRYALTIE93

(Exploratory Data Analysis)

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(2-2-5)

3(2-2-5)



99

2.2.3 J¥iaen
wey 1 Taseauddey Srunuliosndn 18 wihefn Whdenainmednlungui 1
uazngul 2 Inesfeadonainngud 1 litesndn 12 wiaefn
wey 2 avinadne Sruauliidesndt 12 nihefn Wdenamgmeivlungui 1
Yol
ngudl 1 Ussneudeseiudeluil
515224 mslemeideyaidvadidesiy 3(2-2-5)
(Introduction to Statistical Data Analysis)
519 301 ANALATIEN 3(3-0-6)
(Mathematical Analysis)

519 321 lenduiliaviaznisussend 3(3-0-6)
(Special Functions and Applications)
519 332  S¥UUWINATN 3(3-0-6)

(Dynamical Systems)

519 351  ASUTENIUATNITIADS 3(3-0-6)
(Parameter Estimation)

519363  adamansUssiuteded 3(3-0-6)

(Introduction to Actuarial Science)

519 365 nsapseufnladiluldfunisiu 3(2-2-5)
(Monte Carlo Simulation with Applications to Finance)

519 393  aluasviisde 1(0-2-1)
(Book Club)

519 411  NgunNsUsTIIUAT 3(3-0-6)

(Approximation Theory)

519 412 Vg mndunuudaalnaideidu 3(3-0-6)
(Linear Ill-Posed Inverse Problems)

519 431  AFNISNNANAAIENTILINGIAENITTININ 3(3-0-6)
(Mathematical Methods in Biological Sciences)

519 441 Tasetreuszamiiondeadu 3(3-0-6)
(Introduction to Artificial Neural Networks)

519 442 FRFwnavdmsumsamsdeunmdosdu 3(3-0-6)
(Introduction to Numerical Methods for Image Registration)

519 443 FEnslluddviesuduasnisussend 3(3-0-6)
(Finite Difference Methods and Applications)



519 444

519 451

519 461

519 481

519 482

519 483

519 484

519 485

519 486

100

WBnsluludiediuug

(Finite Element Methods)

aigﬂiuna%ﬁmﬁu

(Introduction to Time Series)

N uAIUANTAdnEnS

(Mathematical Control Theory)
L%ﬂﬁmLawwmmﬂmmamﬁﬂizqﬂﬁ

(Selected Topics in Applied Mathematics)
SoefAIZyININeINITALL]

(Selected Topics in Computational)
L%I’e)\‘iﬁjﬂLQ‘W’]Eﬂﬂﬁﬂﬂiﬁuuazqmﬁ’Mﬂﬁm 1

(Selected Topics in Finance and Industry 1)
L%aﬂﬁﬂLaWW31/1’Nﬂ'1'§§ul,l,azqma’mmiu 2

(Selected Topics in Finance and Industry II)
Fosdnlazminensieyauaznisianisdeya 1
(Selected Topics in Data Analysis and Data Management 1)
ﬁ'mﬁ’mawzmxﬁmnﬂ’ﬁ‘ﬁam“al,l,azmﬁmmiﬁﬁaaﬁa 2

(Selected Topics in Data Analysis and Data Management I1)

nguin 2 Uszneumeseivisielull

511 242

511 251

511 333

511 351

511 352

511 371

511 451

Mo B AUNI3

(Theory of Equations)
Mg

(Number Theory)

AILUILTITOU

(Complex Variables)
yquinsvidossu

(Introduction to Graph Theory)
ANINANENILTINITIA
(Combinatorics)
Ingnsiesideyaiiasiu
(Introduction to Data Analytics)
yqufjsadosiy

(Introduction to Coding Theory)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)
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515221  MITHATIEINITORA0ELTIUTEENA 3(2-2-5)
(Applied Regression Analysis)

515 251 mnudvhluifeafunsuimseudsaas sy iuse 3(3-0-6)
(General Principles of Risk Management and Insurance)

517 121 vinwgnalsulUsinsunauiaimes 1 4(2-4-6)
(Computer Programming Skill 1)

517 122 vinwgnalgulUsiniunsuiiines 2 4(2-4-6)
(Computer Programming Skill II)

517 211 lassainedeya 3(2-2-5)
(Data Structures)

517 262 M3IANTSEIUTRYE 3(2-2-5)
(Database Management)

517 351  maudiamesnsiing 3(2-2-5)
(Computer Graphics)

517 352 N1SUTLUIBNANINARIS 3(2-2-5)
(Digital Image Processing)

517 354  nsUszaRaNadyIuAINa 3(2-2-5)
(Digital Signal Processing)

517 432 N135UTZUIARANEISITUYIA 3(3-0-6)
(Natural Language Processing)

517 433 M3leuisand msunauiiuneivial 3(2-2-5)
(Deep Learning for Computer Vision)

517 451  ARuUNAOIINAY 3(3-0-6)

(Computer Vision)

3. wuIndvnaenEs uiulitdesnin 6 wulwia
Thaend@nwildanyneinluszdusiygywindeaeuluiminerdudalinivie
v wesanntiudy o Aldsumnadiiureuananenssunssesiauyinermans d1inAne
Bdondnunnednluividenvemnaivienzazdonihludnmsziudsvemnseiviluin
NEFuTemIInIvIanziie WensaaeudeulunisdnsanisAne

wnewn n1sduniisinluwnaznuandnliduidusiedyn ssuenduniieinseivila
sevmilslulivsaamanaduladla



102

4

unuN1sAnwINEaNgAsaIvIIAdiaFaRsUsTENA
unu 1 1A5991u39Y

N 1 aensAned 1

eI Fase3vn TN PERT
(U-1U-1)
su101 Aalr@aunng 3(3-0-6)
SU201 Mwanguluganava 3(2-2-5)
511 101 uARANH 1 3(3-0-6)
512 108 FInedmsuInermansussend 3(3-0-6)
519 161 ARIAFNEANTTINAUATNITIATIEN 3(2-2-5)
------ v nFeNLES 3
52UI1UU 18

N 1 aensanen 2

IV Fosre3n IUIUAUBAR
U-Y-1
SU102 AauInTas9asIn 3(3-0-6)
SU202 MuSsnguiiiensieansuiuivd 3(2-2-5)
511 102 wAAANE 2 3(3-0-6)
514 231 Joyatldnddmiuininermans 3(2-2-5)
515 202 Nanans 3(2-2-5)
517 111 nsgulisunsuADLRIBSENS ULNINEIAS 3(2-2-5)
GG
FAUIIUIU 18




uKuNsAnwIEANgAsaIvIIAtiaFaRsUsTEN

AU 1 TAS99UAY

103

N 2 aensAned 1

4

A

WV Fosre3an IUIUAUBAR
U-Y-1
SU301 wallosiug 3(3-0-6)
511 200 ABINGuAMSUANAAIENT 1 3(3-0-6)
511 203 WAAASALTLINADS 3(3-0-6)
511 221 AUNITIDUYINUS 3(3-0-6)
511 246 RuAdngaduLaznsUTENd 3(2-2-5)
519 241 AMIAFNERTABIUN 3(2-2-5)
—————— Sgndentumnadudnwiiily 3
FAUTIIUIY 21
W 2 aamsdnendi 2
IWEIV Fosre3n F1UIURULAR
U-Y-4)
SU203 Vinvensdeasegadeasse 3(3-0-6)
SU401 asduguseneunmsiduiedeusneuiansau 3(3-0-6)
511 271 ATUATIALTIANAY 3(2-2-5)
519 201 AIRAARS VNS 3(3-0-6)
519 231 WUUIIABINALAAERNS 3(2-2-5)
519 251 nguinuuzdy 3(3-0-6)
FAUITUIY 18
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4

unuN1sAnwINEaNgAsaIvIIAdiaFaRsUsTENA

AU 1 TAS99UAY

N 3 aansAned 1

WEIV Fosre3an F1UURULAN
w-Y-1)
Su402 UINNTIULAZNITOONUUY 3(3-0-6)
519 361 AMRUANITLT AU 3(2-2-5)
519 391 /NI 3(3-0-6)
------ UIAULEDN 6
------ P UFONIUNLINIVUANY 3
------ Fgdonlunuanin@neiialy 3
FUIUIY 21

WeaulN 3 AANNSANENT 1 UNANYIADITULSDILANIAINUTIUILUNISLABNLNUAS
Anwn TngdnAnwdenuiy 1 1As99u3dy Tdanseusiedvn 519 494 Tas9a1u3de 13
FonuKy 2 aniafinwd Tiideniseusiedvn 519 496 annafnen 1 #ee19138K5uRAYaY

nangmsiiteNasan
I 3 aansAned 2
WY Vo318 IuunUIAn
U-Y-1w
519 491 S 1(0-2-1)
______ FudsAuLdan 6
______ FJyudenlunuindvanie 9
______ v ndenias )
32U 19
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4

unuN1sAnwINEaNgAsaIvIIAdiaFaRsUsTENA
unu 1 1A5991u39Y

N 4 aen1sAned 1

SHEIY Ia51873%7 ATUIUNUILAN
U-Y-1w
------ A nanntunuInITIany 6
SUIUIU 6
I 4 aransaned 2
SHEIY Ia518397 ITUIUNUILAAN
U-Yy-1v)
519 494 1ATIIUITY 2(0-4-2)
SAUIIUIY 2
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4

unuN1sAnwINEaNgAsaIvIIAdiaFaRsUsTENA

LR 2 @unafnen

N 1 aensAned 1

eI Fase3vn TN PERT
(U-1U-1)
su101 Aalr@aunng 3(3-0-6)
SU201 Mwanguluganava 3(2-2-5)
511 101 uARANH 1 3(3-0-6)
512 108 FInerdmsuInermansussens 3(3-0-6)
519 161 ARIAFNEANTTINAUATNITIATIEN 3(2-2-5)
------ JnFRNLES 3
52UI1UU 18

N 1 aensaned 2

IV Fosre3n IUIUAUBAR
U-Y-1
SU102 Aaunsasneassn 3(3-0-6)
SU202 mmé’ﬂﬂqmﬁamiﬁ@msmmma 3(2-2-5)
511 102 wAaRad 2 3(3-0-6)
514 231 JoyaTldnddmSuininermans 3(2-2-5)
515 202 Nanans 3(2-2-5)
517 111 nMseulusunTuAumIWeIA S UTNININT 3(2-2-5)
Joya
U 18




LR 2 @unafnen
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uKuNsAnwINENgAsaIYIIAtiaFaRTUsTEN

N 2 aensAned 1

4

A

WV Fosre3an F1UURUBAN
U-Y-1
SU301 wallosiug 3(3-0-6)
511 200 ABINGuAMSUANAAIENT 1 3(3-0-6)
511 203 WAAASALTLINADS 3(3-0-6)
511 221 AUNITIDUYINUS 3(3-0-6)
511 246 RuadngaduLaznsUTENd 3(2-2-5)
519 241 AMIAFNERTABIUN 3(2-2-5)
—————— Sgndentumnadudnwiiily 3
FAUTIIUIY 21
Wi 2 aamsdnendi 2
WA Fosredw FIUIURUAN
(U-Y-1)
SU203 Vinvensdeasegadeasse 3(3-0-6)
SU401 asduduseneumsiduiedeusneuianssu 3(3-0-6)
511 271 AMTAATILATIRNAY 3(2-2-5)
519 201 AIAAANTNENLA 3(3-0-6)
519 231 WUUTIADINNANNAERS 3(2-2-5)
519 251 nguianuiaziiuy 3(3-0-6)
U 18




LR 2 @unafnen
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N 3 aAnsAned 1

4

unuN1sAnwINEaNgAsaIvIIAdiaFaRsUsTENA

SWEIV Fosre3an F1UURULAN
w-Y-1)
Su402 UINNTIULAZNITOONULUY 3(3-0-6)
519 361 AMRUANITLT AU 3(2-2-5)
519 391 BN 3(3-0-6)
------ UIAULEDN 6
------ P NFONIUNLINIVUANY 3
------ Sgdonlunuanin@neiialy 3
U 21

WeaulN 3 AANNSANENT 1 UNANYIADITUSDILANIAINUTIUILUNISLABNLNUAS
Anwn lngdnAnwdenuiy 1 1As99uide Idenseusiedvn 519 494 Tas991u3de 1o
FonuKy 2 aniafinwd Tideniseusiednn 519 496 annafnen 1 #ee19138K5uRAYaY

néngasiitofiansan
I 3 anansAnendi 2
EV GRS Fosre3w FIUIURUAN
(v-Y-1)
519 392 WIBUAMNNT DU NS UANAAAN 1(0-2-1)
519 491 duun 1(0-2-1)
—————— AUsAuLden 6
—————— udenluniInIvIANIE 9
—————— BLUIGLRIGE 3
FAUTIIUIY 20
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4

unuN1sAnwINEaNgAsaIvIIAdiaFaRsUsTENA
WHY 2 aviafin

N 4 aensAned 1

WV Fosredw FIUURUWAR
(v-Y-1)

519 496 avnaAnYT 1 3 (lsdtdeani
300 Fla4)

FAUTIIUIY 3
Wi 4 aamsinendi 2

AN Fosedw FIUIURULAN
(v-Y-1)

519 492 dunuaniafne 1(0-2-1)

519 497 avnaAnY 2 3 (lsdtdeani
300 Fla4)

SAUIIUIU

4




519 161

519 201

519 231

323

3

A193UNETINIVIENVIVIAMAAENTUTZNA

ANIAAANSLAITININALNITIATIZA 3(2-2-5)
(Business Mathematics and Analysis)
yquinenideidesiu yarifununa TyTnesu e malenesitoya
Baadin nstilusunsudnsagulunsineet msudana nisdauedoeya
Introduction to theory of interest. Time value of money. Income-
expense account. Statistical analysis. Utilization of software packages for

analysis. Interpretation. Data presentation.

ANAANEASUANYA 3(3-0-6)

(Foundation of Mathematics)

UsAunau : 511 102 ULAARGH 2
BMshivanalagisnsigadlagldduuuaines anuduius anuduius

auya ity §19U SuRuudkaTEUUTININ NSUTEENALURTINEAYIA
Methods of reasoning and proof using models from sets, relations,

equivalence relations, functions, sequences, partial orders and number

systems. Applications in digital logics.

WUUTIARINANAAIENS 3(2-2-5)
(Mathematical Modeling)
deduneu : 511 221 aun1sigaeyius
Arudidosiuisfunisaauuuiasmndamans ileesuisuardina
Uymuazdeyalulanuiannuduads n1sdiass msinsgideya uasAuuIRe
Ju Tuaunisdseyiusidosdu nadeulusunsuuaznissiaesfuuunig
ANAANERSAIEYENTIKIT N1sUsEEndldluav IngImManstinin faumans waz
Aawnde
Introduction to mathematical modeling for description and exploration
of real-world problems and data. Simulation, data analysis, and probability in
elementary differential equations.  Programming and simulating the
mathematical models by using computer software. Applications to biological

science, social science, and environment.



519 241

519 251

519 301

324

AMAANGATAMIUN 3(2-2-5)
(Computational Mathematics)
UsAunau : 511 102 UAaRGa 2

%an%vmmﬁmmam%ﬁugm L%ﬂﬁﬂﬂﬁﬁ’]mmuazmiLLﬁ‘UQJmLﬁmﬁu
wnanda anmandu msnanslu 2 Shuay 3 87 Mdaudt muduiusideu
\An NMsUszynldrenwislunisuAtymniendiamansaueig o

Basic mathematical software. Computational techniques and problem
solving in calculus, probability, and plotting graphs in two- and three-
dimensional spaces. Loop statement. Recurrence relation. Applications of

mathematical software to solve mathematical problems.

ngufianuuazy 3(3-0-6)
(Probability Theory)
wdadunieu : 511 203 upapdadINmes

Usnivesrnuinaziiu g A funIns fawdsdu fendunis
LANLAY APAVINELAEALLUTUTIL FuUsduuuulideidlesasuuuseilosuns
vl fledtunodudelumud arutnsduluuiidouls nguesvd arududass
Amavisnesuuuiiteuly Muusduassiinds feitunsuanuassiy feiduvosi
WUSdY NYUBAATIIUILLNN MU UNTTRGAIUNA1

Probability space. Fundamental probability laws. Random variables.
Distribution functions. Expectation and variance. Discrete and continuous
random variables. Moment generating functions. Conditional probability.
Bayes’ rule. Independence. Conditional expectation. Bivariate random
variables. Joint distribution functions. Functions of random variables. Law of

large numbers. Central limit theorem.

ANATLATIEN 3(3-0-6)
(Mathematical Analysis)
AwdeRuneu : 519 201 AlaMaATTANYa

FEUUTIUIUITI IAULAZOUNTUVBITIUINATI NoNalad uldud1uIUAT
Afauaranudaiilos nMeveyius Uiusiuuiihu

Real number system. Sequences and series of real numbers. Topology

on the real line. Limits and continuity. Differentiation. Riemann integrals.



519 321

519 331

519 332

325

Wanduiiasuaznisussend 3(3-0-6)
(Special Functions and Applications)
FwdsRuney : 511 221 aumsiiseyius

HariFunnusuasiladduton wpuudeian feiduvada wuaedesns
ywpunaisesluy wuaetion feidufiadu 9 uaznsussynd

Gamma functions and beta functions. Orthogonal polynomials. Bessel
functions.  Legendre polynomials. Hermite polynomials.  Chebyshev

polynomials. Other special functions and applications.

wuusassmsalauasinidosdy 3(3-0-6)
(Introduction to Stochastic Models)
FwdeRuneu : 519 251 nguiauuiaziiuy
Vli]‘w.{jﬁ’ﬂmﬁ%]SL{JULLaSﬂ’NumJ’IEJSU@\‘iﬁ?LL‘U‘UﬁImLﬂﬁaﬂ FraluuNITAoNIaY
Taideifies nsrUIuNMsUANUILE Ns2UIuM5Ta9e NTEUIUNISRALAZANY FIRUU
wdrenansieiies nswedsuivuuusa
Probability theory and meaning of stochastic models. Discrete-time
Markov models. Branching processes. Poisson processes. Birth and death

processes. Continuous-Time Markov models. Brownian motion.

FTUULTINAIN 3(3-0-6)
(Dynamical Systems)
FwdeRuney : 511 221 aunmsiseyius
3§ﬂ’13ﬂ1W3’33ﬁ71I6§U’18W§]§ﬂiillL“?NF’]mﬂWWGU@ﬂNaLaaEﬂJENﬂ’ﬁLLﬁ{jZy}‘ViWUuﬁllﬂﬁ
Beeyiushigadu Yol maudaendugesdiy andlnaiva Unwesnanaevivn
N5a395URUY ADSUILUDILBAUATIADS
Overview methods describing qualitative behavior of solutions on
nonlinear differential equations. Phase space. Bifurcations. Chaos. The

butterfly effect. Pattern formation. Description of attractors.



519 341

519 351

519 361

326

Lwﬂﬁﬂmﬁmﬁhmmzﬁqmﬁmﬁu 3(3-0-6)
(Introduction to Optimization Techniques)

sUnuunadnamaniuaznsdavsaauyuestyvianmnziian nanyaves
nsmAvngiiganuulifiteuludedu Baadsiuavdmiunmamaimngan
AaauvulaifiFoulutsdu: A3nsanduiian 3nrsvesdaiu FBnnnsfsuddaga
wagdsnnsisiadiu wdnyavesnismannuziigadidoulutedu Bn9ideiuay
dvdunsmannianiigauuudidoulaiedu: Bnisadnuuasiinisuansiu
MMuAN1SAAsaRIlagafU

Mathematical formulation and classification of optimization problem:s.
Fundamentals of unconstrained optimization. Numerical methods for
unconstrained optimization: Steepest descent, Newton’s, conjugated gradient,
and quasi- Newton methods. Fundamentals of constrained optimizations.
Numerical methods for constrained optimization: penalty and barrier methods.
Sequential quadratic programming.

n1sUTEINUAINT SRR DS 3(3-0-6)
(Parameter Estimation)
FwdeRuneu : 519 251 guijautaziiu
AU THWeTvUetala NMILINKAIVBINITTNAI0E e NMSUTEINUAMUY
90 BmsUssiiuamnivesiaszana mnaliewdes fussnaliioudesdisiang
LLUiUiauﬁwqm TBEeNLaEMTUsTHUN TAFRUANNAFIU NMIUTTMAIMULYN
Parametric models of data. Sampling distributions. Point estimation.
Methods of evaluating estimators. Unbiasedness. Minimum variance unbiased
estimators. Selecting and evaluating tests of hypotheses. Interval estimation.

AMRUANTITLTILEY 3(2-2-5)
(Linear Programming)
UaAuneY : 511 102 LARANH 2

LLmﬁmﬁugmmmﬂ'rﬁ%’sjﬁwLﬁumu nsasuuIaenIsinduls Muuanis
Wadu msaaszsaniwly Jgminiseuds Jeyminisueununesu dymivieeu
nsUsEynatunsITeaduny

Basic concepts of operations research. Decision modeling. Linear
programming. Sensitivity analysis. Transportation problems. Assignment
problems. Network problems. Applications in operations research.



519 362

519 363

519 364

327

AMAAENIAINTUNITRY 3(3-0-6)
(Mathematics for Finance)
Ftaduneu : 515 232 amuunaziludwsuinineinisreuiowmes

w3 515 271 eunasdudmiuineinisteya

w39 519 251 nguiauiiasdy

LUIAATBA3E9T 011915 T ULAZ 01 TN é’fyfgws?jyaﬁmaéawﬁmuuhj
UINTFIULALHUVLINTFIU AS1A15ENT AIMUUNINIAKALNIUIY AIRUULIATLY
serlowhlurewnann Muvunaireiiesvemaln Maadeuinuuus g LARAGH
adlaunannidoiu suvuuuda luad

Concept of financial instruments and arbitrage. Forward contracts and
futures. Options. Binary and binomial models. General discrete-time market
models. Continuous-time market models. Brownian motion. Introduction to

stochastic calculus. Black-Scholes model.

adinFnansUssiudedosduy 3(3-0-6)
(Introduction to Actuarial Science)
UsAunau : 511 102 ULAaRGa 2
arudidoswiurasnmussiude n1sduunends Snsrduan aruiiag
Hudmduadnmansuseiufe msmsedn QusieUnasndn WoUsyiu Gudises
Introduction to insurance. Calculations of interest. Discount rate.

Probability for actuarial science. Life table. Life annuities. Premiums. Reserves.

ANINANENSEINTUNITIANITNOSANITAINU 3(3-0-6)
(Mathematics for Portfolio Management)
taRuneu : 519 362 ANAAIARTEINSUNIIRY

ﬂ’J'WSJL?%EJ\‘iLLﬁSNﬁG]E)ULWIu ﬂ’]i%Lﬂi’]%ﬁﬂl’]Lﬂgﬂ-ﬂUWNLLﬂiﬂiﬁu 15ULs 1Y
LUUTIRRINIAMUATIANFUN SN UssLnnvu gaﬁhﬁmwm?m MIMALNETIgn
maawa%mmﬁamu LUUANABINITANUATIANA18 U ﬂ?ﬁﬁ?ﬁ?ﬁLMM?%ﬁ?jﬂ%@ﬂ
assnUselowu

Risk and return. Mean-variance analysis. Sharpe ratio. Capital asset
pricing model. Value at risk. Portfolio optimization. Multifactor pricing model.

Utility optimization.
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519 365 n1ss1asuauAAslaTiunlUId uN1sRu 3(2-2-5)

519 371

(Monte Carlo Simulation with Applications to Finance)
Adsduneu : 511 272 mMalsulusunsunNaaaans

30 519 241 AGIAFNERTARUN

Win  *519 362 ALRMIEATAINTUNITRY

* graseunsouiula

ngufunadauuuaaiadn nsiedeuiiuuuusn Fuoudniila msais
wUsdu wallan1sananuulsusin anuddglunisidendiagna N153naeanIsuns
MTIATIZAENIN

Classical limit theorems. Brownian motion. Monte Carlo method.
Generating random variables. Variance reduction techniques. Importance

sampling. Simulation of diffusions. Sensitivity analysis.

alamaRsdmTuNIFeusdIeIATaq 3(3-0-6)
(Mathematics for Machine Learning)
Awdadunieu : (1)511 203 upagaalalnaes
511 241 fivAdlaidady 1
v (2)511 203 uAaARALTINABS
511 246 WyANABLEULaENITUTEENA

(% s

LSUIALAILATIE NITHALUNINDG NITRNITDUNTULALDUNUSLTIDALUITRA

9

anuiazidunaznisuanuasauiiasidu nsmiAununzaanuuseiiles
WUUT180970YA NTIATIENBIAUTENBUNAN LUUTIABINITHANLUUINA LT Y
FUNDTALINLAD TNV

Analytic geometry.  Matrix decomposition.  Backpropagation and
automatic differentiation. Probability and distribution. Continuous
optimization. Data models. Principal component analysis. Gaussian mixture

model. Support vector machines.
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/N9 3(3-0-6)
(Research Methodology)
AdsAuneu : 511 272 MaReulUsuATINISAUAAEAS

Wi 519 241 AlaAmEn AU

wdM5ITe Jumounasmswrunisitedecdiu ndedlodniuanuise
N15AVTIUTINToYa WHUNITIATIEMTIARR N15UsITiunan1sITy 891891
NAN1TIE NIFIAYILNAITHAZAITONDY NITUNAUBNIIYINT

Principles of research. Introduction to research procedures and planning.
Research tools. Data collection. Plan of statistical analysis. Evaluation of
research studies. Methods of research reporting. Documentations and citation.

Academic presentation.

WIENAMUNIDUF T UAUNIANE 1(0-2-1)
(Preparation for Cooperative Education)
Fouly : TneAl1uBuseneInTsuN1TUINITNENgAIINEAIansTadin
a1 NIPIANAaRsUTTENG

NANNIS LUIAA LLa”ﬂﬁvmuﬂ’ﬁsuaﬂawﬂaﬁﬂm nguwaztaUsfy ﬂa’lmwuﬁ’lu
uazatalun1TatnsuoITn mmawu%mua wallalunsuuRu nsdeans
LLaumgwEJauWUﬁ NMSHAILIYATANIN 3u‘U‘Uﬂ’]iUi%’]iﬂmﬂ’]WIuﬂﬂ’mUiuﬂ’e)‘Ufﬂi
NMTUEUBLAZNNSTUTIRNU

Principles, concepts and processes of cooperative education. Rules and
regulations.  Basic knowledge and techniques in job application. Basic
knowledge and techniques in working. Communication and human relations.
Personality development. Quality management system in workplace.

Presentation techniques and report writing.

dluasnilsde 1(0-2-1)
(Book Club)
Feulw : Anidiananisdnwudu s wde U

Srunilsdenseunanudiaulaaindesis q Tinsiest 391500 BeuSes efuse
luduieu

Reading interested books or articles from media. Analyzing, criticizing,

organizing and discussing in the class.
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NgENITUTTIAIAT 3(3-0-6)
(Approximation Theory)
A0IAUNDY : 511 271 MTIATIZATIALAT
{jﬁl%'lﬂ’liﬂi ll'lmLLa ﬂ’]iiJaEJGUENﬂ'ﬁUi mmﬁﬁﬁam mauamwawuqmm
UIN15UTY il’]ﬁm/l(ﬂﬂ/lﬁ@ G]’J@’]Lu‘l(lﬂﬂiﬂ’]iﬂi UIBULLAS ‘Wx‘lﬂ“ﬁﬂﬂ’]iﬂi UL N7
ﬂiymmﬂﬂummﬁmwmum wqwgmiﬂiummmqaqmmqm nsuszanileiduny
Approximation problems and existence of best approximations.
Uniqueness of best approximations. Approximation  operators and
approximating functions. Polynomial interpolation. Theory of minimax
approximation. Approximation to periodic functions.

Uaymmniuwuudaalwai gy 3(3-0-6)
(Linear Il-Posed Inverse Problems)
AUIAUNDY : 511 271 MTIATIZATIFLAY

aunsiBaUiiudinsaleduiiadl 1 mleszsidiaanndeu §nsinsghin
milﬁaﬂﬂ'wL%ﬂﬁumﬂssﬁm%’umswﬁma% AIFEUNITNTETU NITUENALBNFIULUY
finUane NaLaaEJﬂ’]aﬂﬁ’eNuaEJVlﬁﬂ mwﬂmum&mms wwulsa qu{]Liﬂmmﬂi%
Wy A5vinlauen ’JﬁLiﬂﬂ’Ja’lﬂi%L%%ULLUUVHGH’l

Fredholm integral equation of the first kind. Error analysis. Rate of
convergence.  Regularization parameter selection. Compact operator.
Truncated singular value decomposition. Least squares solution. Moore-
Penrose pseudoinverse. Regularization theory. Tikhonov method. Iterative
regularization method.

NINANNAIERNS LUINBIAEATTANIN 3(3-0-6)
(Mathematical Methods in Biological Sciences)
Jundadudeu : (1)515 201 adffiugu
519 231 LUUIIADINNAUAFERNT
Wio  (2)519 231 WUUTIABINAUAAEAT
519 251 mwgmmuw L‘LJ‘U
nsasuUTIaemiineineide sy natnuszainsdmivalidinen
lpssasauarnisufduiusvesuszains nsuszandldanuuninzilududsinen nns
BUIUNERR NITUIUNMTALILAFRAN LT INe
Introduction to ecological modeling. Population dynamics for single
species. Structure and interacting populations. Applying probability to biology.
Statistical inference. Stochastic processes in biology.
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519 441 1AseUIgUsTEMgUUDIAUY 3(3-0-6)

519 442

(Introduction to Artificial Neural Networks)
FwdeRuneu : (1) 511 203 UARASALTIINADS
511 272 MaReUlUILNTUN AN FIERNS
vie  (2)511 203 uARARALTIINABS
519 241 AMAFIENTAMUN
WwaduszamiinmnulwadUssaviiisnl @aanUnenssun3evisussaviiiey
LarnIEUIUNsEndY WSeTIsneseUnTou W3etmeswUnsounaety
wsptneilsriduyagiudeinil indernsseuiiaduuudeudn mavszgndvadlasete
Usgaiiiea
Biological and artificial neuron. Artificial neural network architectures and
training processes. Perceptron network. Multilayer perceptron networks. Radial
basis function networks. Recurrent Hopfield networks. Application of artificial

neural networks.

Rdednavdmunisamedounidosdu 3(3-0-6)
(Introduction to Numerical Methods for Image Registration)

Jgminisaszidounin nnhlnea AsTRRanIendinmans Wiwosnay
ARYARY LUUTARNTIAdRAIanTaTUNITaIzlsun niuUldw s dimesias
wuuldldnsfivmes uaagdavesnisuusiu wmealiansisnitanslsdadudmsunis
amgligunIn "3%mmmmLaa*&JL%ﬂé’hLaﬁuﬁm%mimmLﬁaummwu%mju U
UNINIZAY LASLUULADILILAOT

Image registration problems. Digital images. Mathematical setting.
Similarity measures. Mathematical models for parametric and non-parametric
image registration. Calculus of variation. Regularization techniques for image
registration. Numerical solution methods for elastic-, diffusion-, and curvature-
based image registrations.
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Bnsivludaniwaisuduaznisussgnd 3(3-0-6)
(Finite Difference Methods and Applications)
Fdedunau : (1) 511 221 aunsiseyius
511 272 NMaLAgUlUSLNTUNNANAFERS
wie  (2)511 221 aunsieeYus
519 241 ARAFERTAN
waAnfiugIunsnadfiarresaunisdsoyiiustos 33nsuidney
dmsulymatveuvetsaunisileyiusdosduduantlagisnsinludavieisud
nsUszgnivasisnsliludfvmeisudduivannadsoyiuidosiiiAnduly
WIAENSHLAZIAINTIN
Basic concepts in numerical methods of partial differential equations.
Solution methods for boundary value problems of second- order partial
differential equations using finite difference methods. Applications of finite
difference methods for partial differential equations arising in science and

engineering.

dmsinludiofaud 3(3-0-6)
(Finite Element Methods)
Fwndefuneu : (1)511 221 aunsifeeyius
511 272 mMatTgulusunIunaaneans
v3e  (2)511 221 aunsieeyius
519 241 AdAAERTALIUN
waAnfiugumaisinludiodiud nsadeguuuuresislnludiodiums
dwiullymaweu Favesmstraimdnawands msleszilymeveudmsu
Joymirrveunileifvazaesdifdieisluludioduud n1sldreufinmedifie
Uszudanads inludledudnisussynd
Basic concepts in finite element methods. Finite element formulations
of boundary value problems. Method of weighted residual. Finite element
analysis for one- and two-dimensional boundary value problems. Computer

implementation of finite element methods. Applications.
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aynsualasu 3(3-0-6)
(Introduction to Time Series)
FwdeRuneu : (1) 511 203 UARASALTIINADS
511 241 NuAmaTLEY 1
vie  (2)511 203 uARARALTINABS
511 246 NyARlaBEULAEN1TUTEYNA
ﬁaaﬂﬂwmayﬂimnmLLazﬁ;my'wmUﬁuaﬂmﬁmswﬁauﬂiunm N3¥UIUNTT
wqmﬁﬂ nszUINNISANaduIAdeuidnanney n1siAssRaUnasy nsadng
LUUSIADIAZNNTNEINSAINTTUINNMIALRA AR oUTISRana oY FILUUBUNTULIA
livgailsuazoynsunamuggnia
Examples of time series and objectives of time series analysis. Stationary
processes. Autoregressive moving- average processes. Spectral analysis.
Modeling and forecasting autoregressive moving- average processes.

Nonstationary and seasonal time series models.

N ufAUALLBIAINAENS 3(3-0-6)
(Mathematical Control Theory)
dsduneu : 511 221 aun1sigaeyius

szvunazfmuny flaidudislouuasssuunevausdulamanuiidsiou
LAREININVBITLUY daNINAIUANLAKATNENNITUUI-LUL N1sAIuAulagldinaitay
ﬁqm VANNNTUINAATDINBUNTEAY MNUANITLTINETR

Systems and control. Transfer functions and feedback systems in
complex frequency domain. Stability of systems. Controllability and bang-bang
principle. Time- optimal control. Pontryagin maximum principle. Dynamic

programming.

Fasdntaniznneadinnansuszgnd 3(3-0-6)
(Selected Topics in Applied Mathematics)
Fouly : TneAl1uBusen0InNTIUN1TUINITNENGATINEAIanT TN
a1 NIvIANAansUTTENG
Besihaulaluilagtusnuadamaniuszgnd

Topics of current interest in applied mathematics.
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519 483

519 484

519 485

519 486
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(FesfntaniznaIneInIsAnL 3(3-0-6)
(Selected Topics in Computational)
Fouly : lneA21uBusenYeINTIuNITUINITNENgATAINEAIansTadin
a1 NIIANAaRSUTTENG
Gesihaulalutiagiuiuadamansaaun

Topics of current interest in computational mathematics.

L'%'aaﬁ’ﬂLaqumqmsﬁuLLazqmmwnssu 1 3(3-0-6)
(Selected Topics in Finance and Industry I)
Fouly : TneAl1uBusen0InNTsuN1TUINITNENgATINEAIanT TN
avivadiamansUseynd
Gesihaulalutiagiuiuadamansnmsiulazenannngsy

Topics of current interest in financial and industrial mathematics.

L%lax‘iﬁ’ﬂLQWWVINﬂ’]‘JLTmLLﬂ%QGlﬁﬂ‘Viﬂ‘J‘JN 2 3(3-0-6)
(Selected Topics in Finance and Industry II)
Fouly : TneAl1uBuseN0INTIUNITUINITNENGATINEAanT TN
a1 NIvIANAansUTTENG
Besihavlalutlagiusunadamansnisfuuazgnamnssu

Topics of current interest in financial and industrial mathematics.

Fesdntanizmaineaniseyauaznisdanisdoya 1 3(3-0-6)
(Selected Topics in Data Analysis and Data Management [)
Fouly : lneA21uBusenyeInTsuN1TUINITNaNgATInemansdadin
a1 NIvIANAansUTTENG
Fesihavlaludlagtusuineimsteyauaznsianisdeya

Topics of current interest in data science and data management.

Fasdnianiznmaineinisdeyanaznisinnistoya 2 3(3-0-6)
(Selected Topics in Data Analysis and Data Management II)
Fouly : TneAl1uBuseuI0InNTIUN1TUINITNENGATINEAIanT TN
guivadinmansUsEynd
Fesihavlalutlaqtusuinenmsteyauaznsianisdeya

Topics of current interest in data science and data management.
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duuun 1(0-2-1)
(Seminar)
deduneu : 519 391 350119348
Foula : AnilTanansinendu s wie U
dunnlumhdefhiaulalutlagtiunendnmaniUszendnelimuiiusey
VYDINIAIVIY
Seminar on topics of current interest in applied mathematics as

approved by the department.

dununannadnw 1(0-2-1)
(Cooperative Education Seminar)
TIAUNBU : 519 496 @nfiadne 1
Joula : AnilTanansinwndu s wie U
dunnluidefhiaulalutigiumeadamaniUsegndnngldanudiiuey
YBINIAIYTY
Seminar on topics of current interest in applied mathematics as

approved by the department.

1A3997U398 2(0-4-2)
(Research Project)
JyUeAunau : 519 491 duuun
msideluideiiaulansadamaniUszgndneldnmuugiiiuesenansed
Uinwlun1aivn nsdiduonanuidy
Research on topics of interest in applied mathematics under the

supervision of departmental staff members. Research presentation.
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dunamnen 1 3(lsitfaandn 300 42lu9)
(Cooperative Education 1)
deAuneu : 519 392 W3suANUNToNdIUTUANTANEY
Fouly : TneAl1uBuseueInTsun1TUINITNENgAIIneAansTadin
a1 NIIANAaRSUTTENG
tinAnwoonufifnusidluaniulszneunmsidisulassg Tasdamg
Aundlaranswazaouiiweslulssendldlunisvinlassanunieaddiusiulunis
fimuvdeudtyvvesanuuszneunsneldnisiiuguasesidorvgesaany
Usgnaunis wazenasefivinwlassnunasfondeusenuanufnviniiaue
AONTIUNITIATING
Students do the job training at an assigned cooperative establishment.
Students must use integrated knowledge in mathematics and computer
science to solve a project in the assigned cooperative establishment under
supervision of mentoring staff and a project adviser. Students will be expected

to write progress report and present to project committee.

dunafne 2 3(lsitfosnn 300 Falug)
(Cooperative Education 1)
Ideduneu : 519 496 annafine 1

nMIALliuudeaINTIEIVIENRIANET 1 UNANYIILABINILATINUNTD NI
TAssusenufian uysenaunIsuoUnIng n1sasuNanITAL i Weuseau
lassnuatuadysaliaziiiauenausenssunislasinis

Continuing processes from Cooperative Education I. Students develop
or make progress to projects assigned by cooperative establishments.
Summary of overall operation. Complete full project report and present to

the project committee.
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