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Master of Science (Applied Mathematics)
M.Sc. (Applied Mathematics)
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s lunangas
WRUW N WUU N 2
nuInIY1U9AY
JyeAu
FWHIY o Juunmiaein (Ussene-Ufua-Anwdienuias)
422501  wguvesaNnslseuiusangay 3(3-0-6)

(Theory of Ordinary Differential Equations)

422503  MTIATIZALTIANAY 3(3-0-6)
(Numerical Analysis)

422504  MITIATIZUNNANNAIERT 3(3-0-6)
(Mathematical Analysis)

422506 dunwmadiamansussand 1 1(0-3-1)
(Applied Mathematics Seminar 1)

422507 dunwmnadinenansussynd 2 1(0-3-1)
(Applied Mathematics Seminar )

422508  suUEUTTINE 1(0-3-1)
(Research Methodology)



a a s a s
MNYIUNUS / d19UNUS

WV Fodw
422510 MeINUS @EWFULKY N LUU N 2)
(Thesis)
422509  @sENUS (@ SULNU )
(Master Project)
WNINIVUADN

FUIUNUIYARN
12

tnfnwanunsadenseusgiviluusasnauivn (Fenldunnndt 1 ngu) saudilitdesndn 12 mieda
dmsU wnu N wuu n 2 uasliitdosndn 18 wilefin dmSuwnu @

1. ngudvAdafEans

SEIYN
422611

422612

422613

422614

422615

422616

422617

422618

422619

422620

422621

422622

422623

422624

422625

422626

422627

FoAn
ARlAAERSIALVIBRAZNTUSTENA
(Discrete Mathematics and Applications)
NYAAUINTITU
(Abstract Algebra)
nonelad
(Topology)

MIIATEMT U

(Complex Analysis)
aunsdseuiusdesnayn1sUsTyna

(Partial Differential Equations and Applications)
aun1sBeUNUSALaE

(Delay Differential Equations)
MTATERendula

(Functional Analysis)

HuAdnTAdulTEYNA

(Applied Linear Algebra)

Winludotamus

(Finite Element Method)

wARARAYBINTUUSHY

(Calculus of Variations)
aunsUTiusUaznsUsEYNA

(Integral Equations and Applications)

VU VOIAUNITLTINARANS

(Theory of Difference Equations)

FEUULTINA IR

(Dynamical Systems)
WRFnavdmsuaun1sBeyYNus

(Numerical Methods for Differential Equations)
TR auasdmsUaNn s BeYNuS

(Symmetry Methods for Differential Equations)
NTAS AUV AAAAERNS

(Mathematical Modeling)
nMsmANNETigaLEF e

(Numerical Optimization)

IuundIein (Ussene-Ufua-Anedienuia)
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(3-0-6)
3(3-0-6)

3(3-0-6)



422628 ﬁ'aqﬁmLawwzméﬁ’mmﬁmmam%isqﬂ(ﬁ 3(3-0-6)
(Selected Topics in Applied Mathematics)
2. nguIvIAdiacaniiBnauiames

WY o Iuundlein (Ussene-Ufua-fAnwdienuie)

422631  AAAAIERIITNAILIN 3(3-0-6)
(Computational Mathematics)

422632  NYAMMTIADNNINDT 3(3-0-6)
(Computer Algebra)

422633 MaufIiawaznUTEYNd 3(3-0-6)
(Coding Theory and Applications)

422636 MSPRNLULLAYAT AT TURELTS 3(3-0-6)
(Design and Analysis of Algorithms)

422635  welpsmuastunouda 3(3-0-6)
(Automata and Algorithms)

422636 assnAARTHGT 3(3-0-6)
(Fuzzy Logic)

422637 UyayUsehvg 3(3-0-6)
(Artificial Intelligence)

422638  pdnansamsulasineingg 3(3-0-6)

(Mathematics for Neural Networks)

422639 MNQuiMIINIMAZNITLENLULTBYA 3(3-0-6)
(Pattern Recognition and Classification Theory)

422640  AdamanTEmMTUNTUTELIANARNARTYA 3(3-0-6)
(Mathematics for Digital Speech Processing)

422641 mﬁmmam%ﬁm%’umﬁﬂszmamamwﬁ%ﬁa%um 3(3-0-6)
(Mathematics for Advanced Digital Image Processing)

422642 ﬂmmmammmmaummaimwwﬂﬁuuaqt,l,avmwmaaulm 3(3-0-6)
(Mathematics for Advanced Computer Graphics and Animation)

422643 pdlnFNARSEIVSUSTULUASAUMATAERS 3(3-0-6)
(Mathematics for Geographical Information Systems)

422644 Gesdmmmenaduadnmansidneiunes 3(3-0-6)
(Selected Topics in Computing Mathematics)

3. NFUIYPIAMNAIEATIAINTINLALINGIAAATNIBAIN

WY da3un IuundIein (Ussene-Ufua-Anedienuia)

422651  pdamansvesnamansvedlua 3(3-0-6)
(Mathematics of Fluid Dynamics)

422652  wam@nsuuuatu 3(3-0-6)
(Classical Dynamics)

422653  adadansvesauLLsimanlnii 3(3-0-6)
(Mathematics of Electromagnetics)

422654  NaA@NIAIOUAN 3(3-0-6)
(Quantum Mechanics)

422655  naanseanAwazaNanans 3(3-0-6)

(Statistical Mechanics and Thermodynamics)
422656  nafansnzABLlBg 3(3-0-6)

(Continuum Mechanics)



422657  duisanihily 3(3-0-6)
(General Relativity)

422658  ANAAANIUBITEUUAIUAY 3(3-0-6)
(Mathematics of Control Systems)

422659  waransvadlialderue 3(3-0-6)
(Computational Fluid Dynamics)

422660  nsaASIAILUULaATY-luagnul 3(3-0-6)
(Lattice-Boltzmann Modeling)

422661  Bosdamniznaeuadnmansifmnssy 3(3-0-6)

(Selected Topics in Engineering Mathematics)
4. NGUIVIAAAAIAATIING N1TRY wazUsEiuny

FWEIY o3 uumiaein (Ussee-UfUa-Anwiienuia)

422671 MTIATIEROUNTURAILAENITUTEYNA 3(3-0-6)
(Applied Time Series Analysis)

422672 guiarnuinvziukaziges 3(3-0-6)
(Probability and Measure Theory)

422673 nIzvIUMsAlLAaRnuazn1sUIEENd 3(3-0-6)
(Stochastic Processes and Applications)

422674 aunsieyiuSalnLAaRn 3(3-0-6)
(Stochastic Differential Equations)

422675  AARAIERTNITHY 3(3-0-6)
(Financial Mathematics)

422676  fuuAAAIERTUTEAUAE 3(3-0-6)
(Actuarial Models)

422677  endulrivaunuLazdILuualnuagain 3(3-0-6)
(Loss and Stochastic Models)

422678 mﬁ%’mmiLLazmﬁmeﬁmsamu 3(3-0-6)
(Investment Management and Analysis)

422679 MTiRTEIsgaunI 3(3-0-6)
(Supply-Chain Analysis)

422680 \Fesfmanzmssnuadamanisina 3(3-0-6)

(Selected Topics in Business Mathematics)
viedeniseuninuinanssyautadinfnwvewminerdensetneaudanududamsiuadaamans s
ANULTUYBUVBINIAIY

BHUNSANE
LU A BUU N 2

U9 1 aansAnen 1

IREIYT I3 FTUIURUIAA

422501  wuvesaNnsleuiusangay 3(3-0-6)
(Theory of Ordinary Differential Equations)

422503  MTIATIEATIAUAY 3(3-0-6)
(Numerical Analysis)

422508 s lEUInINY 1(0-3-1)
(Research Methodology)

XXX A9 LEDN 3(x-x-x)
(Elective)

91 10 wUIwAR



a2
422504

422506

XXXXXX

XXXXXX

SEIYN
422504

422506

XXXXXX

XXXXXX

eI
422510

LN

SEIYN
422501

422503
422508

XXXXXX

SeEY
422504

422506

I 1 mansAnendi 2
Fodwn
AMTIATERNIAAANERNS
(Mathematical Analysis)
dunuuedinaansussend 1
(Applied Mathematics Seminar 1)
v uden
(Elective)
A uden
(Elective)
39U 10 WU2EAn

U 1 mansAned 2
Fodw
AMTUATITINANAAIERNS
(Mathematical Analysis)
dunumneadamansussand 1
(Applied Mathematics Seminar |)

v uden
(Elective)
v uden
(Elective)
59U 10 wWuU28nA
I 2 mansanendi 2
Fodwn
NYTNUS EUSULKL A WUU N 2)
(Thesis)

591 9 wuUlwnA

cb

7 1 Anan1sAneN 1
2739

2.

Vg vesaNn1sleuiusanday
(Theory of Ordinary Differential Equations)
MTIATIZATIFH QY
(Numerical Analysis)
s 08U35798
(Research Methodology)
Auden
(Elective)
324 10 wudleha

Ui 1 mamsfnend 2
Fodw
MTUATITINANAAIERNT
(Mathematical Analysis)
dunumneadamansussand 1
(Applied Mathematics Seminar 1)

FUIUNUILARN
3(3-0-6)

1(0-3-1)

3(x-x-X)

3(X-x-X)

FIUIUNUILAAN
3(3-0-6)

1(0-3-1)

3(X-x-X)

3(X-X-X)

FTUIUNUILAAN
9

FTUIUNUILAAN
3(3-0-6)

3(3-0-6)

1(0-3-1)

3(X-x-X)

FUIUNUILARN
3(3-0-6)

1(0-3-1)



XXX AP UEDN 3(x-x-x)
(Elective)
OO AP EDN 3(x-x-x)
(Elective)
3794 10 wdqeha
Ui 2 mamsfnend 1
WA Fodw FIUURUIAA
422507 dunwmnadinenansuszynd 2 1(0-3-1)
(Applied Mathematics Seminar II)
XOOXX AP UEDN 3(x-x-x)
(Elective)
OO AP UEDN 3(x-x-x)
(Elective)
XXX AP UEDN 3(x-X-X)
(Elective)
3724 10 wiqefa
Ui 2 mamsfinenidl 2
WA Fodw IUIURULAA
422509  @sunus (@ mSuunu ) 6
(Master Project)
374 6 WA
A195U18318391
422501 MnuivesAuNT TSNy 3(3-0-6)
(Theory of Ordinary Differential Equations)
dsAuneu Ll
Prerequisite  : None
nguiunnsiinaleasegelaaziiiosnalaasiiien ngufunmluifsafuaunisdseyius ssuu
aunadadunaglidadu anuatesvemaas fuidudeinuen mevindy  Wadu wesimesiudu
Amsuszuaunsliaduy anuaissvemainasiifiiniu
Existence and uniqueness theorem, general theorems in differential equations, systems of
linear and nonlinear differential equations, stability: stability of solutions, Lyapunov functions,
linearization, perturbation of linear systems, stability of periodic solutions.
422503  MITIATIZATIFUNAY 3(3-0-6)
(Numerical Analysis)
dsAuneu Ll
Prerequisite  : None

mﬁmiwﬁmwmmmﬂ?au NMSMTINVBENNTIITUEY N1sUsENUATIUTIaENSUSEUIAT
TagldAanFunuIy N19MURUSTIRIEY NIMUSTUSITRNAY NIV INALRAUTIRILATVRITEUY
AUNITTNEY NALRAUITIRILAVVDIAIIZIATLINADILIZAY NOUHUNNITUTZUIUAT  NALRABLTA
FLaUYRIANN T OUNUS

Error analysis in numerical methods, solutions of nonlinear equations, interpolation and
polynomial approximation, numerical differentiation and numerical integration, numerical
methods for solving linear systems, eigenvalues and eigenvectors, approximation theory,
numerical solution of differential equations.



422504

422506

422507

422508

AMTIATIERNIAAAEARNS 3(3-0-6)
(Mathematical Analysis)
Jndeduney il
Prerequisite  : None
ﬁugmmmmiﬂ?_jﬁ]ﬂ Aila VOULIAUULAZYDULNA 619ULAY BUNTULAZNITGIIIVRIBUNTUYDY

° a "y Y ¢ "y i n a ¢ ¢

Furusss msguiuuuduysaluaznisginfiteuly vewelaguu R anwusysaluaznguijunlen-
¢ o Rn o a ' ' 2 o < N ¢ o W S o

vaisa Wenduly R anunsedu ngufunansevininans Usiusvesisiul drduuazeynsuvesilaidu

o Dy A o~ ¢« - & - ~ P
ﬂ’]i’sjjL%’]LE]ﬂEULLa%ﬂ’]S@JL“U"ILSZNQW Uigmwmmaiuaim wa@umma‘tu LYRALYINIRIN ‘Uinl L
The role of proofs, limits, upper and lower bounds, Cauchy sequences, series and

convergence of series of real numbers, absolute and conditional convergences, topology on

n n
R , completeness and Heine-Borel theorem, functions in R , compactness, intermediate-

value theorem, Riemann integral, sequences and series of functions, uniform and point-wise
. . P
convergence, matric spaces, normed vector spaces, inner product, orthogonal sets, space.

dunwmadinenansuszyna 1 1(0-3-1)
(Applied Mathematics Seminar 1)
wdeRuneu o Lidl
Prerequisite  : None

thiausvidofitaulalumsadamansussgndluesduuun nieuidsnenudsivnsi oy
Besnnidosihinaue

Presentation of interesting topics in applied mathematics in a seminar class, submission of

an academic report on the presented topics.

dunwmadinenansuseynd 2 1(0-3-1)
(Applied Mathematics Seminar 1)
JdeAuney 422506 dusuiniadiamansussend 1
Prerequisite  : 422506 Applied Mathematics Seminar |
dnaueiideitiaulansadinmaniuszgnd lasiteudsadunsnunesinausitedngn
Tnewlemiiauemswsiendosturdeitaulalumsiiide
Presentation of interesting topics in applied mathematics in a seminar class, writing and
submission of an academic report on the presented topics. The seminar topics should be in the

interested field of the research.

s JgUiTiag 1(0-3-1)
(Research Methodology)

dsAuneu Ll

Prerequisite : None

MiFowarititudvinermans nadeulasenudse sedeuitiduluaudiiiedes finveluns
Foansuaztiauenudy Ussiiusg 9 Aflnafunisadienudses mamennsauite waznisussifiuna
AT

Issues and methods of scientific research, proposal writing, research methods in relevant
discipline. Communication skills: speaking, writing, computing, information retrieval. Global

context: political, economic and social contexts. Research dissemination and peer review.



422509

422510

422611

422612

422613

ansinus (dmsuwnu ) 6
(Master Project)
Jdaduneu  : Aewwindiduedaties 10 wiheia wislasuauiueueINIAIY
Prerequisite  : Pass core courses at least ten credits or Department Permission
Anuduailumhdeihaulauasmnzauiuiymmeiuadinmansuszgnd Jeoganeldmuugii
189019156713 lATIY
Studying and doing research on an interesting mathematical problem. The candidate must

be advised by a project advisor.

ANGTNUS (EUSULKY N WUU N 2) 12
(Thesis)

Indedunen  : fewnwivividueeietes 10 wihein vislasuadiureUIRINIAIN
Prerequisite  : Pass core courses at least ten credits or Department Permission

audunisfnwruailuiidenuiauls uasmunzaniulywimisinuadinaiansuseynd ey
sULUULaEIEMTITesaineans aeldnmsaivauuaglidsnyvete1ansdivnm
Study and investigate an interesting applied mathematical problem using research methods in

mathematics. The candidate must be advised and supervised by a thesis advisor.

AdinAanSIAuUIERazN1SUIZENA 3(3-0-6)
(Discrete Mathematics and Applications)
desduneu o lud
Prerequisite : None

wnARGesn Assneans waraaniesdy nsuasuiieisdavy feddunerduia anuduius
Reuia nguensm Prenuaznsivalutisnu N WA 9 Tun153ATIERIIB9TU FLUUNITATUIE
Huadiayau Usenatiazassninssiem

Concepts of sets, logics and probability, combinatorics, generating functions, recurrence
relation, graph theory, network and flow, theory of networks, computation models, Boolean

algebra, proposition and predicate logic.

NYANAUINTITU 3(3-0-6)
(Abstract Algebra)

IdsAuneu Ll

Prerequisite  : None

n§U nquundlad 3¢ lefia Senyuiw Tawuiwendiusenaulaiismilafen Wad wasilan
AATIY NUANIEIE
Groups, Sylow theorem, rings, ideals, polynomial rings, unique factorization domains, fields

and field extensions, Galois theory.

newolad 3(3-0-6)
(Topology)

JdsAuneu ;422504 MTIATIEANNANAAIENT

Prerequisite  : 422504 Mathematical Analysis

U3gilinenalad Usiidaszevmanvuuiysal Usginaamuazuigiinams danadnisduls uay
danaunisueniiu pnuweules AUnTEdU N15gdnTIn USgieilandu
Topological spaces, complete metric spaces, product and quotient spaces, countable axioms,

separation axioms, connectedness, compactness, net convergence, functional spaces.



422614

422615

422616

422617

ASIATIENTIToUY 3(3-0-6)

(Complex Analysis)
Adedunow Ll
Prerequisite  : None

Handudnsient Usiusrowing nquiunlafuazansusnuslad  vquiunlugdagedn  eunsuwmd
weswaroynsulasedd n1zengIuveIHetuIATIEY NYuuNsTRIdLazn1TUTEYnAluNIINIAN
U3us n1sdensgy msuUaavauBaLdug invedesiamud  nguunnisdssiul  gasuinse -
palala Hadduiay ounsudaduiiiu

Analytic functions, contour integral, Cauchy’s theorem, the Cauchy integral formula,
Maximum-Modulus theorem, Taylor and Laurent series, isolated singularity of an analytic
function, the residue theorem and applications to the evaluation of integrals, mapping:
conformal mapping and bilinear transformation, the argument principle, the Riemann mapping
theorem, Schwarz-Christoffel formula, special functions, asymptotic series.

aun1seyiusesuazn1sUIEENd 3(3-0-6)

(Partial Differential Equations and Applications)

Jdefuneu 422501 MgufvetauNIsiTIey TSNy

Prerequisite  : 422501 Theory of Ordinary Differential Equations
aunndseyiusdesdufunis aunndeeyiusdesidadusudivans nmsduunaunadeoyiiug

gog JURuUTaR aunsuySies Jymvesagsu-dgiad I8n1suendauys nsudaadelsiusdmsu

widaymaunsideeyiusdes fadunTularisnisuusiudmiumuainagvesaunsilisoyiuseey
First-order partial differential equations, second-order linear partial differential equations,

classification, canonical form, methods for solving partial differential equations: Fourier series,

Sturm-Liouville problem, method of separation of variables, integral transform methods, Green

function methods and variational methods in solving partial differential equations.

AN TIRUNUSALAY 3(3-0-6)
(Delay Differential Equations)
Jwdadunou - 422501 NgufvesaunIsdeuiusay
Prerequisite  : 422501 Theory of Ordinary Differential Equations
wnAaThluRgfvaunsdseyiusiiad szuvfiadasiuasiaduusiu aunsdseyiusiaduuy
i‘VI’TiG]LLﬁ“’u’JVIiEJa ammimauwuﬁmaammu ﬁiJUGILLﬁ”WJ’]@JLﬁﬂEJi‘UENB\IaLﬁaEJ 3ﬁam‘wuaw ﬁiJﬂ'ﬁL‘lN
auwuﬁmaﬁmaﬂwuﬁ HALALUUATUKAZAIATU TEUVANNTT LmﬁLauLLuuuuaﬂmTuua naasiiil
“UE]‘UL‘?JG]‘UEN?%UUUUE)@IG]IUN?{L%QLﬁu szwmmulmmau
General descriptions of delay differential equations: discrete and variable delays, retarded
and neutral delays. Linear delay differential equations: general properties of solutions, stability
of solutions, direct Lyapunov method, non-homogeneous delay differential equations, periodic
and almost periodic solutions, non-autonomous linear periodic systems, bounded solutions of
non-autonomous linear systems, nonlinear periodic systems.

nMyiAeRilanduila 3(3-0-6)
(Functional Analysis)
Jdadunou 422504 MFIATIZAVNRANAAIENT
Prerequisite  : 422504 Mathematical Analysis

Uipfinnmesuedy Mdifiunadadu vouiunitugulunmsesesiladduta vqufuneniu-uine
o UNUIA-ansUEa USniiauuin wasUSalianiu

Normed vector spaces, linear operators, fundamental theorems in functional analysis,
Hahn-Banach theorem, Banach-Steinhaus theorem, Hilbert space and dual spaces.



422618

422619

422620

422621

HuadlngadulTEYNg 3(3-0-6)
(Applied Linear Algebra)
Jdesduneu o lud
Prerequisite  : None
Uigiinnines Viniagmmelu nssaminuesannes mauandadu uvindidafsan wvidnduesi
M ANLZAUATINMDIANZAY Nufunventes maviiduumindvuesyy namsisdd JULuuyaR
YDIYOINOI NTHENANBNGIU WVBnGdndluulatazmnuaies n1sussyndvesisndndadu
Vector spaces, inner product spaces, orthogonality of vectors, linear transformations, linear
operators, orthogonal matrices, Hermitian matrices, eigenvalues and eigenvectors, Schur’s
theorem, diagonalization, Rayleish quotients, Jordan canonical form, singular value

decomposition, matrix exponential and stability, applications of linear algebra.

Whludiotaus 3(3-0-6)
(Finite Element Method)
IsAuneu 422503 NITIATIZALTIRIEY
Prerequisite  : 422503 Numerical Analysis
Anufitugrunisndaaianidinsulnlufiomuuditesiinuaoiiu Iludieiawudlunieda
flandugusne Wludioamudluaedd nsudasitdn nanniswdsdu msldlnludioamudlunis
widgvaunisdeuiusuaraunsdalnug  Iludemuudlunaisda nsldlusunsuneuiiames
dmsuitlWludiomud
Mathematical backgrounds for finite element method, Galerkin formulation, finite element
method in one dimension, shape functions, finite element method in two dimensions, local and
global coordinate systems, variational principal, applications of finite element method for solving
differential and integral equations, finite element method in a higher dimension, computer program

for finite element method.

wAAARAYRINTTWUSHY 3(3-0-6)
(Calculus of Variations)
Jdesduneu - lud
Prerequisite  : None
Agadavesilaitiila aunisessiaes-ansesd ndnveaesilfu UitusiTeyiusudugauaziuys
Sasyvanesi fgauansesd ndnAgaaaLazARan msassgsdmudamenanzes FBveusdaind
Extrema of functional, Euler-Lagrange equations, Hamilton’s principle, integral involving higher
derivatives and several variables, problems involving subsidiary conditions, Lagrange multipliers, maximum

and minimum principles, variational formulation of the eigenvalue problem, Rayleigh-Ritz method.

aunsleUTiusLarn1sUsEend 3(3-0-6)
(Integral Equations and Applications)
JdeRuneu 422501 NgufvesaunIsiiaeyiusansiy
Prerequisite  : 422501 Theory of Ordinary Differential Equations
NNFIIUNUTZANLAZFI0819709aUNITTIUTIHUS N1snnalaasuesaunIsBaUsiuslaanisuen
woflua BnsUssanaduides nquimseledn nsUszgndvesaunadauivusivaunaieysiug
LPRSUANANLINT dUNSTUSIUSIENg U TBmesmesiutud msuaunaBeUIius
Classification and examples of integral equations, integral equations with separable kernels,
method of successive approximations, Fredholm theory, applications to differential equations,

symmetric kernels, singular integral equations, integral equation perturbation methods.



422622

422623

422624

VO ¥URIANNTTNAA 3(3-0-6)
(Theory of Difference Equations)
deduneu o lud
Prerequisite  : None
ANANRUS IO ULALTUAULDNINUS ALATETVDIANNITITINASIY dUNITITINAANTAA HenTy
Aeruin aumsidaasinaiifialiduau MIUTEENAANNSITNAANRAUNSAMUIAATUAY FwuUnING
Usgnsvesara swuaumi@dmaﬁhﬂugﬂmﬁﬂ% ua@m%ﬁawﬁm ATV OUTIATII
Homogeneous linear recurrence relations, stability of difference equations, finite difference
equations, generating functions, non-negative difference equations, applications of difference
equations in numerical methods, Leslie’s population matrix model, matrix difference equations,

modular recurrences, computational complexity.

FLUUINATIN 3(3-0-6)
(Dynamical Systems)

JdeRuneu 422501 NgufvesaunIsidaeyiusansiy

Prerequisite  : 422501 Theory of Ordinary Differential Equations

wnAnLaziIeIwesTUUNATA UUYIE arEe 2fidiay usseensiagn szuveslalusiauay i
oolalusia avesnwluszuruuazszuuvanedd JamenSudu walasiifogaiauaziifiosnalaas
\Wervesszuunain raunauazniswaddfiuszuuidadu wiflaunagnsuadilussuudadu
aefaURnswagndaaens liieedliuusidey Snvastemanasiiowus wudidsdemuen
Tuwlesinduvasnisaduniledd  uaglumlos-nduvesszuudeios

Concepts of dynamical systems, trajectories, fixed points, periodic orbits, basin of attractors.
Autonomous and non-autonomous systems: phase portraits in the plane and higher
dimensions, initial value problems, existence and uniqueness of solutions, equilibria and
linearization, periodic orbits and linearization, Poincaré sections and the Poincaré map. Invariant
manifolds, attractors and long-term behavior, Lyapunov exponents, bifurcations in one

dimensional maps, bifurcations of flows.

Waaiuardmsuaun1sounus 3(3-0-6)
(Numerical Methods for Differential Equations)
IsAuneu 422503 NTIATIZATIRIETY
Prerequisite  : 422503 Numerical Analysis

Wsardmsvann1sleyiusandy F5veseunsumdians 35599e-Ann1 TBAGUAUUUY
nartuRey AUAANAINNN1e ATLRANEIRdLTNSIInNsFAmen Sufuresnanuuliugt A
Aoaiu N3Gl wagAILENYIUUUAN 9 YavTBliialay Jgyvnvesszuuail TaiRsduavdmiuaunis
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Numerical methods for ordinary differential equations: Taylor series methods, Runge-Kutta
methods and predictor-corrector methods, properties of linear multistep methods: global error,
local truncation error, order of accuracy, consistency, convergence, zero-stability and absolute
stability, the problem of stiffness: A-stability and A(& )-stability, numerical methods for partial
differential equations: finite difference method, stability, convergence and error analysis, explicit and

implicit methods, finite volume method.



422625

422626

422627

WaunnsdmSuauNS g0 YIRS 3(3-0-6)
(Symmetry Methods for Differential Equations)
JdeAuneu 422501 MgufvetauNIsiiIeyiusansiy
Prerequisite  : 422501 Theory of Ordinary Differential Equations

AT AINATUUUAYesaIN B seyiusansTrySusunils ausnpseuUUAvesaNn s TsoyRus
anifey nUaTIIwdwesi A aunasuuuaRfmsdinesvaiedn naleasvesaunaBseyiusansiyiu
nyUaniwmniweivansds aussgauuAvesaumadeyiusdes 1BMarlfuvemalansuiunsives
aumslseyiuseey

Symmetries, Lie symmetries of first-order ordinary differential equations, Lie point
symmetries of ordinary differential equations, one parameter Lie group, Lie symmetries with
several parameters, solution of ordinary differential equations with multi-parameter Lie groups,
Lie point symmetries of partial differential equations, methods for obtaining exact solutions of
partial differential equations.

MMTASNAMUUTIAANAIERS 3(3-0-6)
(Mathematical Modeling)
IdsAuneu Ll
Prerequisite  : None

n1siATginiedn fanduiaznsn n1sadisdnuuisadinaanslneldaunisigaeyius way
AUNITINAAT NMIATNFHMUVUNIARAAIEASIUTLIINEUINEIAEAT N1TIATISINGANTTUVDING
wasvesiuulndamans nsvadeusuuunadaans nsldlusunsuneufinmesifieinse
FLUY

Dimensional analysis, graphs and functions, applied differential equations and difference
equations to develop mathematical models, scientific mathematical models, analysis of
behaviour of solutions of mathematical models, testing in mathematical models, programming
for mathematical models.

mimmmmzﬁqm‘%ﬁuaeﬂ 3(3-0-6)
(Numerical Optimization)
AdaRunow 422503 NTIATISATEIEY
Prerequisite  : 422503 Numerical Analysis

Frogrwesiymmsmanmnziian Jgmawmnziaauuulififeuly nsfunidaduuazis
Anresiuinauidululd femenisdum BnsifeuddgauuuliBadu Bvosdadu Jymaumne
fgauvuiiteuly Reulvaumnzau mslusunsuidsaeadeddiu BUiglangUuaziiugy Faanielu
ﬂmmﬁwmmzﬁ'qmmﬁw

Motivating examples in optimization problems. Unconstrained optimization: line search and
feasible region methods, search directions, nonlinear conjugate gradient method, Newton's
method, constrained optimization: optimality conditions, sequential quadratic programming,

reduced and full space methods, interior point methods, global optimization.



422628

422631

422632

422633

Besdmamzmesuadinaaniuszynd 3(3-0-6)
(Selected Topics in Applied Mathematics)
dsduneu  : lagANNiLYEUTeINIAIT
Prerequisite  : Department Permission
Fdefidmdontunmeiuadamanigaiudediialatoduiedmififstectundineans
Usgand wavaunsathluussendldlumdnenmansuasinalulad
Contents vary from year to year according to interest of students and instructor in charge. Typical
contents include contemporary developments in algebra, analysis, geometry, topology and applied

mathematics.

ANIAFAERSLTIAIUIN 3(3-0-6)
(Computational Mathematics)
desduneu o lud
Prerequisite : None

ANTINVRIRAEAMANSLTIRIUIN Aandeundanisiuia %aWﬁLLﬁLLadﬂSQa%’wﬁugmﬁuaaiwu
dmduasafuuuannndoudanisdmn Tasadeiugudadamaniuasiuneuisdmivaing
Fandeudansfunmaineimans nsdfnw

Concepts of computational mathematics, computational environment, software and basic
structures of systems for modeling computational environment, mathematical structures and

algorithms for computational science, case studies.

NyadlATInoNRIADS 3(3-0-6)
(Computer Algebra)
dsAuneu Ll
Prerequisite  : None
%ﬁumauﬁ%ﬁwﬁmﬂa funouiBuuugndn TuneuiBuonasuarnisUszanaailugag NM3ANBEIN57
Fvhewesindu nsUssdiuAmyusenaiuarnsUssanualugag masendlsenouuuiiadsitn
nwesdiluiandis Mswenfuszneusaudiy MamusTuswudSnvaluarmsTawuuddnval
Fundamental algorithms, Euclidean algorithm, modular algorithms and interpolation, fast
multiplication, Newton iteration, fast polynomial evaluation and interpolation, factoring
polynomials over finite fields, short vector in lattices, factoring integers, symbolic integration

and symbolic summation.

Vg Iviauazn1sUszend 3(3-0-6)
(Coding Theory and Applications)
Idsiuneu Ll
Prerequisite  : None

Uigilnnweiuuilandnin ngufdeya sviadadu madisialaznInensiianesiadaudu sianue
awauils saanysel anTaandu swaindng svia BCH 59 MDS msuszendveamioe] siia

Vector spaces on finite fields, information theory, linear codes, encoding and decoding of
linear codes, dual codes, Hamming codes, complete codes, Latin squares, cyclic codes, BCH

codes, MDS codes, applications of coding theory.



422634

422635

422636

422637

N0DNLUULAYMT AT I UReLIT 3(3-0-6)
(Design and Analysis of Algorithms)
deduneu o lud
Prerequisite None
ﬂ’J’]iJSUUS(J@wUEN"UUG]EJUTE ﬂ’]i’lLﬂi’]”%ﬂimmaﬁlua”ﬂimﬁﬂﬁﬂ mmamwmamam’nmwau 19
ISR MIMIAGIGALAY maﬁﬂuﬂau Funewiznsm Wsunsudamatn 4 mumauaﬁwwu’m 1381
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Complexity of algorithms, analysis of mean and maximum cases, ordering, maximum and
minimum in group, graph algorithm, dynamic programming, polynomial-time algorithms, non-

deterministic polynomial-time (NP) algorithms, NP-completeness and parallel algorithms.

solmnnuaziunouds 3(3-0-6)
(Automata and Algorithms)
deAunow  : lud
Prerequisite  : None

2alaunNIin eelaumdindaivuawazliinue MwUnAwasnguiunvesnau N1TAILA
funouiBesnaidmiuaming madaiFes maulassfmmiouarnisulaniBiesoinaia madszgnd
19398lANA1

Finite automata, deterministic finite automata (DFA), non-deterministic finite automata
(NFA), normal language and Kleene’s theorem, analysis of fast algorithms for matrices,

permutation, discrete and fast Fourier transforms, applications of automata.

ATINANENS T 3(3-0-6)
(Fuzzy Logic)

Adedunow - ld

Prerequisite  : None

wnThluazioaied szuuiled nisuuuseszuuilad msussanamilaiduiled anuduiusuuy
lad Joyauazauliuyueu assnanansiled svuuileduaznisdiaesseuuiied ssuuaiuauiled n1s
Uszgndvemssnenansilyd

Classical sets and fuzzy sets, fuzzy systems, fuzzy arithmetic, fuzzy relations, information
and uncertainty, fuzzy logic, fuzzy systems and simulation, fuzzy control systems, applications

of fuzzy logic.

Uy Usshivg 3(3-0-6)
(Artificial Intelligence)

Jdeduneu o lud

Prerequisite  : None

TUsunsueLeuAdmsunIsAum nMsAunieniy Msrumuuudnwdin dedninvesauiianela
NsAUMLUUFIIMSLazalnuaain TUIuNsueLeuiidewssng n15aiawazn1sdgunI1L; N15319uNY
TUsunsuetoudBmguinmsdadule mnutnandu lasseenude wudssuin nszuaunsdnduls
wfren Tasarernudeuaznmssnauls

Search-based agents: uniformed search, heuristic search, constraint satisfaction, local and
stochastic search. Logical agents: building and using logical knowledge bases, planning.
Decision-theoretical agents: probability, belief nets, influence diagrams, Markov decision

processes, dynamic belief and decision networks.



422638

422639

422640

Adnmansamsulasseiaga 3(3-0-6)
(Mathematics for Neural Networks)
Adedunow Ll
Prerequisite : None

Wu%ﬂuimaemamia ﬂ{]ﬂ’]iLiEJUiLLUULUE]SLsﬂUiEJu ﬂ{]ﬂ”liLiEJuiLL‘UULﬂaW] ﬂ{]ﬂ’]iLiEJ‘USLLU‘UL@ﬁG]’]
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Fundamental concepts of neural network. Perceptron learning rule, delta learning rule,
general delta learning rule, multi-layer Perceptron network, back propagation learning method,
associative learning, radial basis function networks, implementation and application of neural
network.

NOBN1TINTIAENITUENLUUTBYA 3(3-0-6)
(Pattern Recognition and Classification Theory)
rdeAunou - ludl
Prerequisite  : None

ﬂ?ﬁﬂiLﬁ@dﬁULﬁﬂ?ﬁUﬂﬂiﬂﬂﬁﬂLLazﬂ'ﬁLLEJﬂLLUUEi’JJE]JJ“a ﬁ?%@ﬁﬁlﬂLﬁﬂlﬁUﬂﬁiﬂﬂﬁﬂLLa%ﬂ’]iLLEJﬂLLUU%/E]lIua
msansueisnuuLteyauUUR IRy MIanduasusnuuuteyalatldilsiuaslaseineingg mauszgndld
Nl WU MsaedIdss MIIATIERnI N15anI g MFIRdReNyYs nsansraneiiile
msfunAuantasy msdadiuAidue marsuifisulassaindusiu msfummsyngninietnedeya
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Introduction to pattern recognition and classification, general topics on pattern recognition
and pattern classification, classical pattern recognition and classification, pattern classification
and recognition using fuzzy logic and neural networks, applications in speech recognition, image
analysis, target recognition, character recognition, fingerprint recognition, fraud detection, DNA

sequence alignment, protein structure matching, network intrusion detection, and others.

AlRAERSENMTUNITUSEIIANAAARATYIA 3(3-0-6)
(Mathematics for Digital Speech Processing)
Adedunow Ll
Prerequisite  : None
WQH{]U‘VILL@ ﬂ?i’di”&m(ﬂﬂ'ﬁﬂi mawamwaﬁ’ué’ ’1&49”1’1‘1/\1@ LLUU‘\]’]ﬁENﬂm@WﬂaG]?UENﬂ’ﬁai’N
L%ENWJG]&JH%EJ ﬂaiﬂamiiugmmm LL‘U‘UR]’]@’E]WYN‘] LLauﬂ’ﬁﬂiﬁNLLUUﬁﬁﬂaﬂi’]Wﬂ ﬂ?iUiuQﬂﬁl%i}HQU%
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Some theorems and applications of digital processing of speech signals, mathematical
models of human speech production and perception mechanisms, models, and holographic
filtering, applications to speech synthesis, automatic recognition, and hearing aids.



422641

422642

422643

AdamansdmsunsUssnananwAdadugs 3(3-0-6)
(Mathematics for Advanced Digital Image Processing)
deduneu o lud
Prerequmte : None

Wuﬁmivuumwivmawamw ﬂﬁ“’U’JUﬂ’]iﬂ’]ﬁiUiﬂ’lW mwmmasuum NFUNLAUBLATUTTEIUAIN
mMsudainm MUTUUTIRUAINIRIN N milﬁﬁmﬂuﬂmmwmmmw nsUudauazn1svenenduAY 13
wisianiw msUsegndldluavising q wu nmsdeas nsunme aluladfuvueud wagssdingids
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Concepts of digital image processing system, elements of visual perception, advanced
digital image, image representation and description, image transform, image enhancement,
image restoration, image encoding, image compression, image segmentation, applications of
digital image processing in some fields, e.g., communication, medical image, robot technologies

and physical geography.

afiamansdmiuaoufinmesnsiindugauazamadeuln 3(3-0-6)
(Mathematics for Advanced Computer Graphics and Animation)
Adedunow Ll
Prerequisite  : None

Hugumakiusausuazeenfinvessruuasninmesngfin amvmisunsiin amidnuuas
gunsalddideyaniamunsiiin Anvazvesn nlugesifuazauidd Msulasgunsusnade naia
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Hardware and software requirement of the computer graphic (CG) systems, graphical
languages, input devices and workstation for CG systems, 2-D and 3-D graphic pictures, geometric
transformations, real-time computer-user interaction, 3-D computer graphics techniques for
picture and animation design, curves and surfaces, hidden-surface elimination algorithms, shading

and radiation techniques.

AflnAARSEMSUTEUUANSAUMAIAEanS 3(3-0-6)
(Mathematics for Geographical Information Systems)
rdeAunou - ludl
Prerequisite  : None

Fdemsiuszuuansaumagiimans nssunadnsiliangiudoua Ineins usudl glimans
wwunnAeuiamed I5n1sdnfsuiiudeyatsviadin n1suszutanin lassadiedeya waznisideu
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Topics in geographic information systems and spatial databases. Integration of related
results from databases, cartography, geography, computer graphics, file access methods,
computational geometry, image processing, data structures, and programming languages,
cartographic modeling, principles of cartography, methods from computational geometry,
principles of spatial databases, access methods and spatial data structures, architecture of

some existing spatial databases and geographic information systems.



422644

422651

422652

422653

Sosdmamgmadnuadamansidneuiunes 3(3-0-6)
(Selected Topics in Computing Mathematics)
dsduneu  : lagANNiLYEUTeINIAIT
Prerequisite  : Department Permission

Fdeiidmdentundaiudediials wiedudedmiiisrfetiumsdnnamendinmansuie
AdRAENTdRaNiIees  wazanusaunluUszendldlunadineimansidadiuin Aouames uay
wialulagnendinmans

Contents vary from year to year according to interest of students and instructor in charge. Typical
contents include contemporary developments in computational science and modemn technological
mathematics.

ARnFERSYRINaIansvodlra 3(3-0-6)
(Mathematics of Fluid Dynamics)
dsAuneu Ll
Prerequisite  : None

aun1sveen1sindsuiivesvedlnadildinnunidn aunisndau namaniveswediva fladdu
nszuanmslvavesvatlnauazyaauna Andidsdouluaesiin nsiedeuiivesnszuanisivavesedia Lo
Isvloy unasnudinuazunaagady nouunvesyad-asalanva mMspdeufinutiuveseatina nns
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Review of viscous fluid motions. Energy equation, dynamics of fluid flows, streaming
function of fluid and equilibrium, complex potential in two dimensions, aerofoil, sources and

sinks, Schwarz-Christoffel theorem, vortex motion, subsonic and supersonic flows, viscosity.

Waransuuaty 3(3-0-6)
(Classical Dynamics)
IdsAuneu Ll
Prerequisite  : None

naFMaRSRULTRL aUN15aINT0eE NSUTEENAYDIENNNTAINTENY AuNTTUasHAY Nauiuwasinu-ela
U nswdaswuudyel® nguimesmesiuduwuutygi n1sasensulsukaswesiladeud miussuy
seflowuariiad

Review of Newtonian mechanics. Lagrange’s equations, applications of Lagrange’s
equations, Hamilton’s equations, Hamilton-Jacobi theory, canonical transformations, canonical
perturbation theory, introduction to the Lagrangian and Hamiltonian formulation for continuous
systems and fields.

AmAAER SR EUNLLImAN YN 3(3-0-6)
(Mathematics of Electromagnetics)
deAunou - ludl
Prerequisite  : None

Tnssadadinaanivedliihadauazauuuimaniai awulniuasauy wimdnliifiuls
M8 ﬁmmﬁaﬁlugﬂaumimﬂaw nszualnuazauiuuawanlii aunisudinnad Asuased
msunsvasrdulufifiesodouarliseidos

Static electric and magnetic fields using vector calculus, time varying electric and magnetic
fields, problems in Laplace equations, current and magnetic fields, Maxwell’s equations and

solutions, radiation, wave propagation in continuous and discontinuous media.



422654

422655

422656

422657

422658

NAFANSAIDUAN 3(3-0-6)
(Quantum Mechanics)
Jdesduneu o lud
Prerequisite  : None

flsidundu aunslosiaees nguesnamanindu ussgquinarsuazlumuiudagy eznoy
lalasiau nsussenelaswnsng I@Jmuﬁm‘?mmaaﬂﬁﬁu m‘uﬁ‘uwLW@%W]@’%LU%’uﬁL‘fJuﬁﬁizﬁuL’Jm
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The wave function, Schrodinger equation, the linear harmonic oscillator, the principle of
wave mechanics central force and angular momentum, the hydrogen atom, spin angular

momentum, time-independent perturbation theory, the WKB approximation, scattering.

namansIteatALazaUINaAEnS 3(3-0-6)
(Statistical Mechanics and Thermodynamics)
deduneu o lad
Prerequisite  : None
audidostumeinuadnmansuazadfdmiugnmmanans Msusseneveseymadeada Jamgo
Vnaran$i3aada nsTieesLuLNNA1IAKAEISNTIA MIUTTENATaIguUNARIARSLULNYIAIA
Introduction to mathematical and statistical methods. Statistical of system of particles,
statistical thermodynamics, macroscopic parameters and their measurements, application of

macroscopic thermodynamics.

narmaninzsaiies 3(3-0-6)
(Continuum Mechanics)
JdsAuneuy -l
Prerequisite  : None

fugrumedumuesuasslinsinuges ngftugiuvesnasaninneseiios amnudangu
Badu nsavewedlvawuulifimnmiauasuuuifanumiia

Mathematical foundations: tensor and tensor analysis. Fundamental law of continuum

mechanics, linear elasticity, flows of inviscid fluid, flows of viscous fluid.

Fuivsamiily 3(3-0-6)
(General Relativity)

deAunou - ldl

Prerequisite  : None

FURMsAINRLAY N15ASIERUwes aunisaudledaleyd wawasAlanuruignIengnINYea
aunuletala vaud Aduauliua lnseasnenniwesdsgi-a
Review of special relativity and tensor analysis. Einstein’s field equation, physically

significant solution, black-hole, gravitational wave, global structure of space-time.

ARIAFNARNTUBITEUUAIUAY 3(3-0-6)
(Mathematics of Control Systems)
Jdeduneu o lud
Prerequisite  : None
natoundularsTUUAUAN STUUBUWR/AB NN Szuunaliisoiles msldmeulduazaunsls ns
muaslaliidadu nedoundunasnsvhlissuuiaiios fdunauasratiounduatn szuumunuibou
Feedback and control systems, input/output systems, discrete-time systems, reachability
and controllability, nonlinear controllability, feedback and stabilization, observers and dynamic

feedback, introduction to optimal control.



422659

422660

422661

422671

naransvaslraldaniuie 3(3-0-6)
(Computational Fluid Dynamics)
Jderuney ;- Lufl
Prerequisite  : None

SnvazwazauTRvewesva aunsiildussens ftadaduldanlu nsadenia msluanuulifinou
wiln mslrausnadulndweu nslravesweslvanuullanunsaduselduasimmmiln nsluavesveslva
flannsadudalduasiinnumila Buadnsirinvestaymmesunamansvedlua anuiadies msgidn uas
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Review of fluid behaviour. Governing equation, generalize of curvilinear coordinates, grid
generation, inviscid flow, boundary-layer flow, incompressible viscous flow, compressible viscous

flow, finite-difference methods for fluid dynamics, stability, convergence and error analysis.

nsassLuuLaniig-luadngiul 3(3-0-6)
(Lattice-Boltzmann Modeling)
Jdeduney il
Prerequisite  : None

Wwaga1seslau1n Laniwn1vwagaiseslauin aunisliuadaduil n1snszanedalusn-oudnaen-
WLy Akvusanie-luadadul nsussyndvesiauuukaniig-luadaduldnissnuineimansuag
AMINTINAENT

Cellular automata, Lattice gas cellular automata, Boltzmann equation, Hilbert-Enskog-Chapman
expansion, Lattice-Boltzmann models, applications of Lattice-Boltzmann models in science and

engineering.

Sesdmargmainuadamansimnssy 3(3-0-6)
(Selected Topics in Engineering Mathematics)
dsduneu  : laeANNILYEUYEINIAIT
Prerequisite  : Department Permission

Fdeiidadentuinilifudedivauls wialudedmifiiofestuadamansidimnss uay
ansatlluszgnaldlunsiuamingimansuasimnssy

Contents vary from year to year according to interest of students and instructor in charge.
Typical contents include contemporary developments in computational engineering and
mathematics.

NMFIATIERoUNIIIAMAENTUTEENA 3(3-0-6)
(Applied Time Series Analysis)
deAunow  : lud
Prerequisite  : None
mamqmﬁﬂ polalAksaud anasy Munudanasy nMsinwekasuinnIsy enNg UL
AMZUINA FMUUTLEY FIWUU AR HIWUU MA FIUU ARMA ﬁ"au"lfuLLazmsmnaaumazLaﬂgmuasmi
fdamndy MIUseaaAmiwesTudiiluy ARMA wagnsasune fauuu ARIMA waznshiuvediants
UVONG-LAUAUA NMIVIMNBLUUAEWAR FUUaNT-aUY FanTosfaluy fauuy ARMA aneiauds
Stationarity, auto-covariances, spectrum, spectral representation, prediction and innovation,
singularity and regularity, linear models: AR, MA and ARMA models, stationarity and invertibility
conditions and checking, estimation of ARMA model parameters and inferences, ARIMA models and
the Box-Jenkins approach, recursive prediction, state space models and the Kalman filter,
multivariate ARMA models.



422672

422673

422674

nguianuiazdutaziuges 3(3-0-6)
(Probability and Measure Theory)
Idsiuneu Ll
Prerequisite  : None

WIS U UATILAZIYUNU WIWBSMEUDN [WAmBILeS L wiwesiaeiun wevmiweslils fvadadnin
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Measure in the line and plane, outer measure, measurable sets, Lebesgue measure, non-
measurable sets, sigma-algebras, measures, probability measures, measurable functions, random
variables, simple functions, Lebesgue integration, integration with respect to general measures,
expectation of random variables, monotone and dominated convergence theorems and

applications, absolute continuity and singularity, Radon-Nikodym theorem, probability densities.

nsyuuNsalvuAaRnuaznIsUszENd 3(3-0-6)
(Stochastic Processes and Applications)
JdsAuneuy -l
Prerequisite  : None
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Poisson process with constant rate, non-homogeneous and compound Poisson processes,
renewal theory, Markov chains, Chapman-Kolmogorov equations, classification of states, limit
theorems, transitions among classes, Brownian motion, reflection principle, distribution of the

maximum, Brownian bridge.

aunseyuSalnLAaRN 3(3-0-6)
(Stochastic Differential Equations)
Jdeduneu o lud
Prerequisite  : None
nszvunsamuaainluafideidios msipdeuiivsadeu Usiudalnuaadin Usiusleln uay
U3ius ansilnlude ansvesleln nguiresaunisfseuiusalnuaadin nisiinaasegaswuasiiiies
HaRaeLAe) auUAvewaRagvesaNNslieuusalnuaainidady g unaiinuaznseuiunsaie
Review of stochastic processes in continuous time, Brownian motion. Stochastic integral, It6
integral and Stratonovich integral, 1td6 formula, theory of stochastic differential equation: weak
and strong sense solutions (existence and uniqueness), linear stochastic differential equation,
weak solution, limit theorems and limit processes.



422675
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ANIAFEARTNITIRU 3(3-0-6)
(Financial Mathematics)
deAunou - ldl
Prerequisite  : None
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Portfolio theory: portfolio construction, transaction costs, performance analysis, characteristic
portfolio theory, discrete models of asset pricing: binary tree model, general discrete models,
arbitrage, Martingale measures (risk-neutral probability), forwards and futures, continuous time asset
pricing: It6 calculus, Girsanov and Martingale representation theorems, interest rate models, random
process and stochastic calculus, derivation of Black-Scholes equation.

fLuuAtaFanSUTEAUY 3(3-0-6)
(Actuarial Models)
vsAuneu Ll
Prerequisite  : None
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Basic mathematical models of insurance processes and actuarial modeling. Random
variables and preferences of individuals, individual risk model for a short period, conditional
expectations, a collective risk model for a short period, counting and compound processes,
Markov chains, modeling claim and cash flows, Brownian motion and Martingale, global
characteristics of the surplus process, models with paying dividends, survival distributions; life
insurance models, annuity models, premiums and reserves, risk exchange (reinsurance and

coinsurance).

AdulnvaunuaziLuUalnweadn 3(3-0-6)
(Loss and Stochastic Models)
deAunou - ludl
Prerequisite  : None
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Aggregate loss models: loss distributions, frequency (counting) distributions, individual and
collective risk models, stochastic process models: Markov chains, Brownian motion, ruin
models, simulation: simulation of discrete random variables via a standard search algorithm,
simulation of continuous random variables via inverse functions.
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NSIANITUALNTIATIZANTAIY 3(3-0-6)
(Investment Management and Analysis)
deAunou - ldl
Prerequisite  : None
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Investment environment and process, security markets, return and risk concepts, expected
returns, risk, and portfolio analysis, equity valuation, market efficiency, technical analysis, interest
bearing securities, options markets, trading, retumns, and pricing, futures markets and trading.

MyATiialgauniu 3(3-0-6)
(Supply-Chain Analysis)
desduneu o lud
Prerequisite  : None
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Define the supply chain, integrated business planning, robust supply chain process,

requirements for a robust supply chain process, supply chain tradeoffs, need to define clear
roles and responsibilities, meaningful measures to support the process.

Besinamzmafuadnamanigin 3(3-0-6)
(Selected Topics in Business Mathematics)
JurdsRuneu  : TngauiiureureiniaIan
Prerequisite  : Department Permission
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Contents vary from year to year according to interest of students and instructor in charge.
Typical contents include contemporary developments in business, insurance, economics and
financial mathematics.



