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3

nangAsavIvIANinAERTUTTENA

JnAnwdesdnun e tunainisndnsvinldlidsenin 30 wdeds s1edunluy
naIvanglitsenin 90 e wazsedvluriinivdenasitesnin 6 nuehs

lngimheinTiunasanangaslitdesndt 126 vuiein
1. vaaduiAnwnal Swnulidesnin 30 wiiein (9TwaziBuani 7-9)
2. vundvnanie I1wiuldtosndt 90 miein Usenaume

2.1 AWMU WU 24 wReie Usenaunie

2.1.1 A WNUUIAY 31U 20 MUehn Usenaunie

511101  umafad 1 4(4-0-8)
(Calculus 1)

511102 UARAGH 2 4(4-0-8)
(Calculus 1)

512101 FAvewnld 1 3(3-0-6)
(General Biology 1)

512103 UfTRAMsEvine iy 1 1(0-3-0)
(General Biology Laboratory 1)

513101 aivlu 1 3(3-0-6)
(General Chemistry 1)

513103 UftAnmsediimly 1 1(0-3-0)
(General Chemistry Laboratory 1)

514101 #andmlu 1 3(3-0-6)
(General Physics 1)

514103 UFURMsHANGLY 1 1(0-3-0)

(General Physics Laboratory 1)

2.1.2 A wnuLaan 911U 4 mheie lneidenannsedvae Ui

512102 FAmewhld 2 3(3-0-6)
(General Biology II)

512104 UfTRNsE e whl 2 1(0-3-0)
(General Biology Laboratory II)

%390

513102 iy 2 3(3-0-6)
(General Chemistry II)

513104 UftRnsaimly 2 1(0-3-0)

(General Chemistry Laboratory II)



%30
514 102

514 104

2.2 AYANIZAIU

511 203

511 221

511 241

511 371

515 231

517 111

519 211

519 251

519 311

519 312

519 341

519 361

97

Handvialy 2
(General Physics i)
UFtRnsTENdTL 2

(General Physics Laboratory i)

2.2.1 AY1UIAUINUIU 42 Meha Usenaunie

LARASALTAINIADS

(Vector Calculus)
AuNTLTRUIUS

(Differential Equations)
NyALALTUEY 1

(Linear Algebra I)
NTAATIEATIAUAY
(Numerical Analysis)
AUz

(Probability)
nsgulisunsuApuRnes 1
(Computer Programming 1)
ANIRPNANTSNYLA

(Foundation Mathematics)
AANFNENI AU
(Computational Mathematics)
AAILATIZI

(Mathematical Analysis)
VANANAFIEATUTEENA 1
(Principles of Applied Mathematics I)
wuushasendinenansidosdu
(Introduction to Mathematical Models)
NTIUALHUY

(Operations Research)

Fuulidaenii 66 wedn Usenausie

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)
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519391  35m9de 3(3-0-6)
(Research Methodology)

519 491  duuu 1(0-2-1)
(Seminar)
519 493  1AS9UITY 2(0-4-2)

(Research Project)

2.2.2 Awwden srunnlitiosndn 24 wihedn Tnefinwain 2 nquaeineelud
2221 nguil 1 Swnulsitesnin 15 whedn Taeidendnwainsein

Tu 3 nguaruniinselud

NGNANAUAANAAIEATNITRULALYNEINNTTY

(Financial and Industrial Mathematics)

515223 msieseidoyadsaind o 3(2-2-5)
(Introduction to Statistical Data Analysis)

519342 SEUULTNAIN 3(3-0-6)
(Dynamical Systems)

519362 adamanimaiudody 3(3-0-6)
(Introduction to Financial Mathematics)

519363 AMAANAATNIINY 3(3-0-6)
(Financial Mathematics)

519 364 NOWAIUANTIATIAAIERS 3(3-0-6)
(Mathematical Control Theory)

519461  nszvrumsalauaaRndesiu 3(3-0-6)
(Introduction to Stochastic Process)

519462 adiamanimaiudugs 3(3-0-6)
(Advanced Financial Mathematics)

nguAUninANinAEAsAMUT (Computational Mathematics)

519 351 Lwﬂﬁﬂmimmmmzﬁqmﬁaqﬁu 3(3-0-6)
(Introduction to Optimization Techniques)

519352 msleneidaiainudugs 3(2-2-5)
(Advanced Numerical Analysis)

519 451 FEmsbviluddanilasuduaznisussand 3(3-0-6)

(Finite Difference Methods and Applications)
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519 452 Smslnludiediuud 3(3-0-6)
(Finite Element Methods)

519 453 mﬂﬁﬂﬂ’]iwwi']mmzﬁqm%ugq 3(3-0-6)
(Advanced Optimization Techniques)

519 454 msWagerdwITdnTunIsUsTEnANIAdinAEnS 3(2-2-5)
(Software Development for Mathematical Applications)

519 455  laseneuszanniioy 3(2-2-5)
(Artificial Neural Networks)

NENANATIANITAATILYITIUSZYNA (Applied Analysis)

511332 adndATIsiluransfuls 3(3-0-6)
(Mathematical Analysis in Several Variables)

519 342 SZUUINAIA 3(3-0-6)
(Dynamical Systems)

519343 enduiiawuaznisussend 3(3-0-6)
(Special Functions and Applications)

519 352 mi'il,ﬂi'mﬁt,%aémasu%”’uqa 3(2-2-5)
(Advanced Numerical Analysis)

519 411 wanadinenaniusvend 2 3(3-0-6)
(Principles of Applied Mathematics i)

519 431  aunsseuiustasuarn1sUssend 3(3-0-6)
(Partial Differential Equations and Applications)

519 441 wgufn1sUsEuIen 3(3-0-6)
(Approximation Theory)

519 442 Ygynwneunuudaalwaidadu 3(3-0-6)
(Linear Ill-Posed Inverse Problems )

2.2.2.2 nguil 2 Swliitfesndn 9 mhefn lnedondnuanmeivluvdngns
IMNYFEATUUTIRN dNVIVEDR AT UANIEANY @11IV1INYINTTABUNUADSUIB AN
AU @i unalulagansaunalulsinanisaiu @1913913373ne1 T A NIz Ay
g1 aiiludgnanizaiu @i iandludvienisaiiu Laga1an3vntaAansty
AV URNILAY

@

wananldsanunsaidensiedvlungud 1 Tude 2.2.2.1 wagsedysialuil



519 381

519 481

519 482

519 483

519 484
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winnssutazalulagnienisAnwadaeans 3(2-2-5)
(Innovation and Technology in Mathematical Education)
Bosdnamzmsadinmansnsiunazgnamnsy 3(3-0-6)
(Selected Topics in Financial and Industrial Mathematics)
SosdmanEnndnmansaLL 3(3-0-6)
(Selected Topics in Computational Mathematics)
Besinanzynain s neideseynd 3(3-0-6)
(Selected Topics in Applied Analysis)
L‘%mﬁmLawwmmﬂmmamﬁﬂizqﬂﬁ 3(3-0-6)

(Selected Topics in Applied Mathematics)

3. nuadIvaaNkEs  9uiulitesni 6 e

dendnwlaanynaednileaeuluuminerdefaling wieseivvesanidu
AU q NAsuAMNTILYEUIINANENTITUNTUSES A INEN@Ens SdnAnwden@nyd

eI udviaenveminivianzazdeniluAnseauRagremnseivuiviane

Y v

PTUVDINUINIV NS LBRT1vaaUNUlun1Td1SanIsANE

NUYLYR

nsuunileinluwsiazuuindv Tduldusiedvn azuentiundlein

sneivnlasrgvmielUidnedaasulndvntila



101

4

uKuNsANWIEaNgAsaIYIIARIAIEATUTEENA

N 1 p1ansAneN 1

SHAIYN Fasreivn FIUIURUINA
(u-U-w)
081 102 | nwsanguludiianuszdniu 3(2-2-5)
511101 | uAaasd 1 4(4-0-8)
512101 | #ivewhly 1 3(3-0-6)
512103 | UTRn1sT7inenvily 1 1(0-3-0)
514101 | MAndvily 1 3(3-0-6)
514 103 | UjtRnsiEndvily 1 1(0-3-0)
32UV 15
U7 1 aamsAnend 2
AU Fos1e3 IUIUALBAN
(u-U-w)
081 103 | NsWAIUITINYENIWIBINGY 3(2-2-5)
511102 | wpanad 2 4(4-0-8)
513101 | wmilvilu 1 3(3-0-6)
513103 | UjtRnsadivialy 1 1(0-3-0)
...... I denlunnividenias 3
...... Fdadudentuneivanwiily 3
32UV 17
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4

uKuNsANWIEaNgAsaIYIIARIAIEATUTEENA

¥
[

FUUN 2 A1AnsANEIN 1

SHAIYN Fosrein FIUIURUINA
(u-U-w)
510 201 | MWBINqULTTIVEImIEnNS 3(3-0-6)
511241 | Wyafingady 1 3(3-0-6)
515201 | adfiiugiy 3(2-2-5)
517 111 | mseulusunsunouiiees 1 3(2-2-5)
519 211 | Adlarmansranya 3(3-0-6)
...... dadudenluninaivdnuiily 3
32UV 18
ST 2 aemsAned 2
SHAIYN Fasreivn FIUIURUINA
(u-U-w)
510202 | mwndsngudmiunisdeans 3(3-0-6)
511203 | uARASEIINMES 3(3-0-6)
511221 | aunsBeeyius 3(3-0-6)
515231 | Anuiiazdy 3(3-0-6)
519 251 | AinAI@nsABLL 3(2-2-5)
...... IunudenlunuInITIanIz q

SAUIIUIU

19
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4

uKuNsANWIEaNgAsaIYIIARIAIEATUTEENA

¥
[

FUUN 3 ArAnsANEIN 1

SHAIYN Fosrein IUIUAUBAR

(u-U-u)

081 101 mwilneidfiensdoans 3(3-0-6)

511371 | MRATIEATIR LAY 3(2-2-5)

519 311 | AdelAsIzs 3(3-0-6)

519 312 | nanedamansuszend 1 3(3-0-6)
...... A UFONIUNLINITUANY 3
...... dadudenluninaivdnuiily 3
32UV 18

I
[

FUUIN 3 ArAn1sANEIN 2

eIV Fosre3an IUIUAUBAR
(u-U-u)
519 341 mei"]ammma‘jmmamﬁﬁaqﬁu 3(2-2-5)
519 361 | nAREALTEUU 3(2-2-5)
519 391 | 351974y 3(3-0-6)
...... FUFONIUNLINIV AN 3
...... Fudonlusedndneiiluiidnuslag 3
AMEINYIANERS
...... udenluniinIviaenias 3
FUUIU 18
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4

uKuNsANWIEaNgAsaIYIIARIAIEATUTEENA

2
[

FJuUN 4 Aran1sAnen 1

SHEUN Fosre3w FUIURUWAN
(u-v-u)
519 491 | duuwn 1(0-2-1)
...... udenluniInIvIanIg 12
FUUIU 13
$ul% 4 pensAnend 2
IWEIYN Fosredv JIUURUWLAN
(u-U-u)
519 493 | 1As99U3TY 2(0-4-2)
...... UGN IUNLINIV AN 6
3AUUIU 8




519 211

519 251

519 311

291

A193UNETIEIVIEIVINIANAAEATUSTYNA

AIAANEATVENYA 3(3-0-6)
(Foundation of Mathematics)
UsAune: 511 102 uARANE 2
nshimauauagisnisiigadlaelddinuuannen anuduius
ANNduiuSauya fafdu ddu duduuisdulagssuuduIg MsUszendly
MIINTAINDA
Methods of reasoning and proof using the models from sets,
relations, equivalence relations, functions, sequences, partial orders and

number systems. Applications in digital logics.

AMAAIEAIAMUN 3(2-2-5)
(Computational Mathematics)
deduneu ¢ * 511 221 aunsiieyiug
* praiFsunsouiule

TusunsuduSagumsadinmanifiugiu madanissiuinuasnadoudids
Tuuaagda avutazidu nsensfly 2 Gfuag 3 I8 n1suiaunisuagssuy
aun1s Anuduiusdeuin n1sussgndldlusunsudniagulunisuadaymnimia
AMAAANTATUAIY 9

Basic mathematical software. Computational techniques and
programming in calculus, probability, plotting graphs in two- and three-
dimensional spaces. Solving equations and systems of equations.
Recurrence relation. Applications of mathematical software to solve

mathematical problems.

AMIAILATIZN 3(3-0-6)
(Mathematical Analysis)
Fdedunew: * 511 102 LARAGH 2
w39 * 519 211 AdlnAnansvanya
* gralssunseuiula

FEUUTIUIUATY NoNeladuuldudIuIuaTe SIRULALaUNTUYBITIUIY
93¢ Alln Audeidosuaznismeyiusvesiladduniadiuus Uiwusuuu3
31

Real number system. Topology on the real line. Sequences and
series of real numbers. Limits, continuity and differentiation of single-

variable functions. Riemann integrals.
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519 312 ndnAfinfAEAsUTSENA 1 3(3-0-6)

519 341

519 342

(Principles of Applied Mathematics I)
wdaduniew: 511 203 upapaadnmes

auUNTUITES NsUsEYNAvesynsuyseslunsuAaNNSIBe YIS oY
aun1sAdu aun1sa1vate wavaunisaiuiou daidudiaseiidedounas
duAinFadiedau MTIATIENITdeu LAaRdavesdIuANA1IRAENITUTEENA LY
N3UTEUAIYIUTRUSAT

Fourier series. Applications of Fourier series in solving partial
differential equations: wave equation, Laplace equation and heat
equation. Complex analytic functions. Complex integrals. Complex
analysis. The calculus of residues and its applications in the evaluation

of real integrals.

wuusaasmendinanansilosd 3(2-2-5)
(Introduction to Mathematical Models)
FwdsRuney : 511 221 aunaleeuus
511 271 N5 08 UIUTUATUN AU AAIARNS B30 519 251

ALINANENTAUN

wwIAAvanyalun13asIMUUTIAIMNIANAAMIERS AIUALVAANNAYDY
wuudiaes wuadaiugdlumsiengiiuusiaes msvssgndadinaanslu
N13ANUYNUTIMUUANITENTUINGIFIERTNIEAIN FININ LATUFAERNS
waznsuAtdymlutinagss

Fundamental concepts in mathematical modeling. Validity of the
models. Basic concepts in model analysis. The applications of
mathematics to deterministic problems in physical science, biological

science, economy and real-life problems.

STUULBINAIN 3(3-0-6)

(Dynamical Systems)

dedunau : 511 221 aunsideeyius
nguinisieguazmsiduldlsenaien aruseiosemwalaas szuy

sEUIUBaTE STUULAY sUmadmSusruudady ssuulddadu augaly

seuuli@adu n1sinszvnuaies weatinaseuaquuuulidedu n1elaas

wuuUauazdfinee sruudanainign guinisudsenluagasdiu nns

UszgnAluing1eansneniniasdanm



519 343

519 351

293

Existence and uniqueness theorems. Continuation of solutions,
plane autonomous systems, linear systems, phase portraits for planar
systems. Nonlinear systems, Equilibria in nonlinear systems. Stability
analysis. Global nonlinear techniques. Closed orbit and limit sets.
Discrete dynamical systems. Bifurcation theory. Applications in physical

and biological sciences.

Henduiiavuazn1suszgnd 3(3-0-6)
(Special Functions and Applications)
deduneu : 511 221 aun1sigaeyius

USnuslinsawuusagnanuotiug fanduinuuisazilanduing wyuiy
wodeans nyudeieann fedduuada wyunmeeluyt wyunugediol
flafdufiayduuaznsssynd

Improper integrals and infinite products. Gamma functions and
beta functions. Legendre polynomials. Orthogonal polynomials. Bessel
functions. Hermite polynomials. Chebyshev polynomials. Other special

functions and applications.

wadlansuAnraEngalUasiy 3(3-0-6)

(Introduction to Optimization Techniques)

a

sUBuunNAdiamansuaznsiavaavyveslaymanminznan nany

9 Y

e smamigngawuulifiteulvdsdu IBn1s@simrdnsunimian

c{' A v o  ax v o aa A o ad
L‘VimzaqumLL‘U‘UiﬂJmﬂaulﬁUUﬂﬂU jﬁﬂqiaﬂsﬁum?j@l A0N1IVBIUIAU IENILNT

. '
=% a o (9 =

Rouddegn wagdsnisneliniu vanyavesnismatmazngaiteulvdady

9 q

o—

Bansdeiiavdmiunismaizaniigauuuiiteulydfu FBnisasiny
wagdsnsrINi fvuansidsaedagdy

Mathematical formulation and classification of optimization
problems. 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.



519 352

519 361

519 362

519 363

294

ﬂ']i%l,ﬂiﬁzﬁ@\‘iﬁua‘d%ug\‘i 3(2-2-5)
(Advanced Numerical Analysis)
AdsAUneU : 511 371 NTIATIZATIANAY
AU miuiivadadadudeiiay nsuenundng wning
unfuiiey Jymmasaestieugn 3%ﬂ’]3‘lﬁug’mLLﬁfl%ﬂ’]i%ﬂ@;ﬂﬁ"m%Uﬂ’]i‘W]Na
WRRETRITT UL UL I U LR lgiiAs Tl Inenmanuazimnssy
Basic concepts in numerical linear algebra. Matrix decomposition.
Pseudo inverse matrix. Least squares problems. Basic and advanced
iterative methods for solving large sparse linear systems arising in
science and engineering.

N33R NLUY 3(2-2-5)
(Operations Research)
UsAunBu : 511 102 ULAARGH 2

LLuaﬁmﬁugﬂuwaqms"?f\“faﬁ%ﬁumu n1sasamuudtasenisindula
Muuansfadunaznisussand Jymninisvuds Jyminisueunungeu
nounsm Jaymlasenenaznsiaseiaanul

Basic concepts of operations research. Decision modeling. Linear
programming and applications. Transportation problems. Assignment
problems. Graph theory. Network problems and sensitivity analysis.

adamaninsduilosdy 3(3-0-6)
(Introduction to Financial Mathematics)

nonibeegedne aondenudu Bused yar1Guaiuial Wustng
wanMNgdu 9 M3Uszend

Simple interest. Compound interest. Annuity. Time value of

money. Bond. Other securities. Applications.

ANAAIENINITIU 3(3-0-6)

(Financial Mathematics)

v o 1

Jurasunau: 515 231 AuU1sduy

v 6

FHIUUNAINNITRUDE19918 NSNGFUNUTANUET NSNIFULALS Fn

[
A I

wuuMIRaInLUULIan kel mﬁﬂmiwa%mmiamu Ay aevIuaImi
wazdnyanieesa audiniluvesdyieeudy

Simple financial market model. Risk-free assets. Risky assets.
Discrete time market models. Portfolio management. Forward contract

and future contract. General properties of options.
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519 364 NOWHAVANTIANAAITAT 3(3-0-6)

519 381

519 391

(Mathematical Control Theory)
wdsRuney : 511 221 aunallseyius
511 241 NoANaLTLEY 1

syuvuaginuay flaitudisleunazszuuneuausslulamaiud
Wetan L@DgININUBITEUU @aNINAIUANLALAZIANNITUU-HUS N13AIUALLAY
THnantlesiign nénmsnngaueameuyEeiu fvuanaidaaing

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.

uinnssunazmalulagnianisAnuiainatans 3(2-2-5)
(Innovation and Technology of Mathematical Education)

waRnfiugiuisafunisldlusunsudnsagunsadamanslunis
widgymiadnaranslulsaiou anufidesfuisafulusunsuads
amadeulns ndnnisadadaffiifie nsadanimedeulng duluauas
DuaeuG LL@ﬂ%ﬂﬁﬂ%Uﬁﬁug’m NN9A519NY NTOONLUUUMTBULAATLAY N3
GEMNRTIRN

Basic concepts of mathematical software for solving mathematical
problems in school. Basic concepts of animation programming. Principle
of multimedia implementation. Animation. Symbol and instant.
Fundamental action script. Game programing. Multimedia lesson design.

Construction of tests.

251157998 3(3-0-6)
(Research Methodology)
JUsAunau: 519 251 ANAAERSAML
wann1538E TumoutaznisIununsIsededy wissledldlunns
AWy Maiusiusdeya wnunsiassidoya nsUsedliunaniside 38013
FI89IUNITIVY A1TIAYIUDNFITLALATONDY NSUNEUDNITIVINTG
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.



519 411

519 431

519 441

296

nanafiaFansUsTend 2 3(3-0-6)
(Principles of Applied Mathematics II)
AUsAunew: 511 241 NyAtnLTLEy 1
511 331 AMAIATIZN 1 930 519 311 AmeIATIZH
U3niiBesreene USniisailsn nqujunimiunuvessad maiiunisids
ufiveulun Uigfiuiuna msdszgndfiiendes
Metric spaces. Hilbert spaces. Riesz representation theorem.

Bounded linear oprators. Banach spaces. Related applications.

duNIgseyNussasuazn1sUsEend 3(3-0-6)
(Partial Differential Equations and Applications)
dsduneu : 511 221 aunsiieyiug

aunsdsoyiusdesdufunis msdauszinnvesaunndeeyitusedos
gudvaes Tenswenduys Jymagsu-dglas JyviAnaniy n1snseangiuy
Baseann JymaveuBududmiuaunisaudeu aun1snaukaraunsi
Aeates Bnrsliluddnmesuddmdvannindeyiusdosiiintuly
WIAIENTNIBNIN

First-order partial differential equations. Classification of second-
order partial differential equations. Separation of variables. Sturm-
Liouville problems. Eigenvalue problems. Orthogonal expansion. Initial
boundary-value problems for heat equation, wave equations and
related equations. Finite difference methods for partial differential

equations arising in physical science.

NOENITUTTUIUAT 3(3-0-6)
(Approximation Theory)
dsAuneu : 511 241 WYAMMLTAEY 1
HymnisUszanaiuagnsiegueansuszanaiiaian nsflegiiiemils
WFeveinsUsznaiiiiign dadndunsnisssanauagilaidunisssanm
AsUszInaA U0 myuIY Mquiveani1sUsENINAIgIgAIgn N3
Uszanailanduaiy
Approximation problems and existence of best approximations.
Uniqueness of best approximations. Approximation operators and some
approximating functions. Polynomial interpolation. Theory of minimax

approximation. Approximation to periodic functions.



519 442

519 451

519 452
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Usymmnduwuudas lnagadu 3(3-0-6)
(Linear IWl-Posed Inverse Problems)

aunsUfeusmsalaauelind 1 N15AIIERAIAaIANADY 9RNIINTT

¥

gvin nmsdendnsninanslsdiedunisdivwes ddnfiunisnsedu mswenen
nuLuUinUas nalaauidsaetiesiian funfuiiuis-nlsa now
Enfnanslsdietu Teinlaven Tidnianslsdietunuurig

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.

lterative regularization method.

Bnsivludaninaisuduaznisussena 3(3-0-6)
(Finite Difference Methods and Applications)

LLmﬁmﬁugmmﬁ%maL%qﬁ’aLa‘umaqammn%qayﬁuéﬂ@s ABAIIM
AnoudmsulymaAiveuunvesaunsliseayiustosduduasdlagiznisi
luddvilaisud Msvssendvesisnisinluddnivaisuddmsuaunisigaoyius
gosiiAntuluingnmansuazinnssy

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.

wmsinludiofaud 3(3-0-6)
(Finite Element Methods)
TIAUNDW: 511 371 S2iJsuTnIada
waAnfiugIumaisliludiodiuud  nnsadiesguuuuresislnludied
W dusulgmiaivey AFvesnsthaimtinurunna MTIATIEAleynIAn
YoudmsuannisdeiniifuavasadfifidedTinludioduud nnsld
aeufawmesiiioUsvnanaislnludeduud FEWludiodund dmduaunsids
W15 ua MsUsEend
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 elliptic boundary
value problems. Computer implementation of finite element methods.

Finite element methods for parabolic equations. Applications.



519 453

519 454

298

Lwﬂﬁﬂmimmmmzﬁqﬂ%uga 3(3-0-6)
(Advanced Optimization Techniques)
Jntdaduriow: 519 351 wadanamamneiaadosiy
wuaRaiugulunisadenuusiaeanismAangauiian nsang
wuudiassnsmanvzaniign wuudiassiimuan1ndadu uuudians
MAUANISETIUIUAN LUUT18aNUANITTRFUSIUANNEY LUUTIADY
Avuan1shidudady wuudiassnmuanIsinasEes LUUTIae9iIuuAnIs
Wanadn wuuTiaesmvuansalauaasin N15UsEeNAueInITas1akuUIIaed

a s

MsmAvszauigndmiudymmsnunisiu Tadadnd eaamnssu a3
YA U 1

Basic concepts in optimization modeling. Formulating optimization
models: linear, integer, mixed-integer linear, nonlinear, quadratic,
dynamic and stochastic programming models.  Applications of
optimization modeling for problems arising in finance, logistics,

manufacturing, transportation, or other fields.

nsRagendwIsdmTun1UsTEnAneAdindans 3(2-2-5)
(Software Development for Mathematical Applications)
UsAuneu: 517 111 Meeulusunsuaouiimes 1

519 251 ALIHANEASARIUN

=Y

a IS Ao o IS v (3 s C% 1
L‘V]ﬂUﬂﬂ']iLSUEJUI‘UiLLﬂﬁJVIﬁ']ﬂiyJ \w3estlontswaungenallsasluy

nsAumIasiluteianain dufnnellduuunsmiinszduiugiu diu

@

puaunsAnreuilddugs nsUssananeanietuiiugiu Tassadeteyai
dney laus3sdmsunis@isulusunsunsatinegns MswaulUsLATUEImSU
msUszgndliadineaniiiaulamasnuinemansuagimnssumans
Essential programming techniques. Modern software-development
tools and debugging. Basics of graphical user interface. Advanced user-
interface controls. Basic string processing. Essential data structures.
Mathematical programming library. Software development for selected

mathematics applications in science and engineering.
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519 455 TasevngUssasiey 3(2-2-5)

519 461

519 462

519 481

(Artificial Neural Networks)
AUsAunew: 511 371 seLdsUIBINA1aY
UNUINYealAsngUssa gy Yagiuveslasetielszamianam
ndnnnsiugiuvesiassdisUszaimdien wesieunseu Taseudadunuy
Usuia winnsenundu lassiegenilas lnseiedssamiiisud miunisisn
wuu flerendnseu Nsilnmeand lassisuianseninduiiswia
Role of artificial neural networks. Fundamentals of biological
neural networks. Basic principles of artificial neural networks. Perceptron.
Adaptive linear neuron. back propagation. Hopfield networks. Artificial
neural networks for pattern recognition. Neocognitron. Statistical training.

Recurrent back propagation networks.

nszurunsalauaaRniasdu 3(3-0-6)
(Introduction to Stochastic Process)
Fwdadunew: 511 203 wARRSALTAINADS
515 231 Azl
AUzl Qﬂiezim%ﬂaw nsrUUN13Y%9 NTEUIUNITUITABNLIAN
seulos nsruIumsiewin Mandeufiuuuus
Probability. Markov chains. Poisson process. Continuous time

Markov process. Renewal process. Brownian motion.

AdinAansn1sRuTtuge 3(3-0-6)
(Advanced Financial Mathematics)
UIAUNBY : 519 363 AUAFIEATNISEUY
519 461 nszuruNsalauAaRnLteady
Fawuun3uiy Fanvutrainerdesialy wAaAdaalALAEAN AILUY
mMsnaauUUsaLiies snsmontteiunIu
Binomial model. General discrete time model. Stochastic calculus.

Continuous time market model. Variable interest rates.

L'%'aaﬁ'ﬂLaqumeﬂa‘?mmams‘n'ﬁt‘?ﬁuLLa:qmmwniiu 3(3-0-6)

(Selected Topics in Financial and Industrial Mathematics)

Fouly: Tnsanudusenvasnipivindnemans
Fosfhaulalutagtumsadnemansnsiunazgnamnssy

Topics of current interest in financial and industrial mathematics.



519 482

519 483

519 484

519 491
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3fARNIENIIAGIAMEAnTAMIUN 3(3-0-6)

(Selected Topics in Computational Mathematics)

Foula : Tnearudusewvesnnivindinmans
Sesihalaluiagiunsadamansann

Topics of current interest in computational mathematics.

4

FasdntaniznansieszideUszgnd 3(3-0-6)

(Selected Topics in Applied Analysis)

Foulv: Tnsnrwdugenvesniaiviadnmans
Fesihaulaluiagiumamsineidsuszegng

Topics of current interest in applied analysis.

Fesdnianiznndinmansussand 3(3-0-6)

(Selected Topics in Applied Mathematics

Fouly: Tnsanudugeuvesnipivindnemans
Fosihaulalutlgtumendnemansuszegnd

Topics of current interest in applied mathematics.

duuun 1(0-2-1)
(Seminar)
Feulv: Tneanudusewvesnaivindinenans
SrilTanasiu s 3o U
Funuluideiiraulaluiagiunsadamansuszyndnigldam
LY UYBINIAIYN
Seminar on topics of current interest in applied mathematics as

approved by the department.

519 493 15991498 2(0-4-2)

(Research Project)
Feulw : TneanuBugevesnIAIvAdamans
msidelurdeiuraulaneademaniszendnelinisuusives
91938iUSnwluniainna nstiauenanuide
Research on topics of interest in applied mathematics under the

supervision of departmental staff members. Research presentation.
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