NANFATINYIFANEATUNIU NN #1973 ANnAERS
(nangnsuTuuse w.A. 2563)
AAIVIANNAENS

vaniangns
Mwlvy VANGATINGAERTUVNTTN a1 INANRANERNT
AWIDINGY Master of Science Program in Mathematics

FouSnynyuazanv1in
mMwlny WFERTUITUTR (ATaAERS)
ML (AlRAERS)
Mgy Master of Science (Mathematics)
M.Sc. (Mathematics)

A01UNIANISITHUNITABY
ANEINEIAERS UMINENEERAUINT WIEIIVTIEUINTUNS uATUSH

TngUsTasAvaImangns

1. Wlewdnumdadianaadamanifsiaunim fanud anudile uazaunsadienenssd
Auieatinmanslaeenad

2. lendnuvnsadinmandnmansiiidne nwlunsieideifomeunsvislussduninie
FEAUUUNVIA

3. lendmmindisnsadamanififinusssy 3ossalumesinidoazmaneuninaniide

4. \endnuydudiniifiannuiuiinvey dednd My uagamnsavieuswiugduldedil
Usgandnm

AnautAvasii1fnm

1. fosdidansfnwsediulsyaeianriadamans vieauinfiiededaefosdouniiu
swATANamanIsEauUsYIesiseisuinlidesnin 12 nulehin

2. ipuantfnsudiuniutedsAvuminerdefauinginmensAnwseaudunndne w.e.
2561 99 6 uag/viefifinsdsuntasnends

3. Sty 9 suditudisingduiinun

laseasnamdngns
LAY N WU A 2 USznausme
AUIAU U 10 wiyhe
AUsAuLden 91U 9 wlEAn
Fyuden Sruduldtesnin 9 Wuwhn
eniinus @Andieuiin) 12 wiein
Iuumieinaaaanangaslidasndn 40  waena

wangasIneImansumUadin a1vinadamans (anansuiuuss w.a. 2563) Wi 1



187391
1. FY1U9IAU U 10 KA

511 511 INFIUAtInFAIERS 3(3-0-6)
(Foundations of Mathematics)

511 521 AMMILATIZN 3(3-0-6)
(Mathematical Analysis)

511 585 wiasilememeufumesdmiutndnuadaans 1(0-2-1)
(Computer Tools for Mathematics Students)

511 591 AMSANEBIIENANAAIERS 1(0-2-1)
(Research Study in Mathematics)

511 594 funumeadnaans 1 1(0-2-1)
(Seminar in Mathematics )

511 595 FUNUMIAIAAERS 2 1(0-2-1)

(Seminar in Mathematics )

2. Jdsfuiden Fuu 9 mihein lnetnfnyidewmamelouneiviegisios 2 nguin
910 3 nguIYsielUll
2.1 NGUAIYINYANN

511 512 NYALAUINTTTY 1 3(3-0-6)
(Abstract Algebra 1)

511513 NYALAUINTITY 2 3(3-0-6)
(Abstract Algebra II)

511 514 NyAdasduiun1sUsEYnd 3(3-0-6)

(Linear Algebra with Applications)

2.2 NFNIVINTIATIZN

511 522 AMTIATIEATID3T 1 3(3-0-6)
(Real Analysis 1)

511 524 MMTUATIZAT TN T 3(3-0-6)
(Functional Analysis)

511 525 AMTUATIZATTDU 3(3-0-6)

(Complex Analysis)

2.3 nguAvIAsinAansUszEnd
511 561 Ve ¥ UesENN1T T Y UGy 3(3-0-6)
(Theory of Ordinary Differential Equations)
511 562 auNsLBseuiusoy 3(3-0-6)
(Partial Differential Equations)
511 572 MIATIZATIFLAY 3(3-0-6)

(Numerical Analysis)
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3. 3yuden d1uwiuliddesndt 9 wiedn  lasdnAnwiaiusaienannsedviselul e
edwludyderuiden vieseivlundnansduluseiudadnfnwivesniaizs aeldnisduseuves
A

511 515 fiyedndadutugs 3(3-0-6)
(Advanced Linear Algebra)

511 516 NYALALONAN 3(3-0-6)
(Universal Algebra)

511 517 QW) ST I YA 3(3-0-6)
(Algebraic Coding Theory)

511 523 MTIATILATITS 2 3(3-0-6)
(Real Analysis II)

511 531 newslad 3(3-0-6)
(Topology)

511 532 wuillnanmeyiusla 3(3-0-6)
(Differentiable Manifolds)

511 533 anyuuazanyaiin 3(3-0-6)
(Lie Groups and Lie Algebras)

511 534 LSUARIALTINUALUR 3(3-0-6)
(Algebraic Geometry)

511 541 VOB INUITINATIEN 3(3-0-6)
(Analytic Number Theory)

511 551 AMINAENSLTINITIA 3(3-0-6)
(Combinatorics)

511 552 NN 3(3-0-6)
(Graph Theory)

511 553 AfAFansLinsintugs 3(3-0-6)
(Advanced Combinatorics)

511 571 MTASNLUUTBDUTIAINFNER S 3(3-0-6)
(Mathematical Modeling)

511 573 o Bendinanansvaslamuniu 3(3-0-6)
(Mathematical Theory of Inverse Problems)

511 574 WawavdmTvaunsleuiustay 3(3-0-6)
(Numerical Methods for Partial Differential Equations)

511 575 AMAFIENITNITRU 3(3-0-6)
(Financial Mathematics)

511 576 ngeinnuuiaziu 3(3-0-6)
(Probability Theory)

511 577 nIrUIUNTalaLAARN 3(3-0-6)

(Stochastic Processes)
511 581 winlladafnInd mTuauNI TR YRS 3(3-0-6)
(Multigrid Techniques for Differential Equations)
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511 582 WnsiadavdmiumsamezLiounIn 3(3-0-6)
(Numerical Methods for Image Registration)

511 583 wiatlauUsiusaraun1sidseyiusdeslunisussuianann 3(3-0-6)
(Variational Techniques and Partial Differential Equations in Image

Processing)

511 584 MmNz ALTign 3(3-0-6)
(Optimization)
511 701 SIAALRNNIZNIANAAIERS 1 3(3-0-6)

(Selected Topics in Mathematics 1)

511 702 Sowmanizmendneans 2 3(3-0-6)
(Selected Topics in Mathematics 1)

511 711 Sosnngmnefivndio 3(3-0-6)
(Selected Topics in Algebra)

511 712 Fosfmamznmeuisiia 3(3-0-6)
(Selected Topics in Coding Theory)

511 721 Fosdmanzn1anTinsen 3(3-0-6)
(Selected Topics in Analysis)

511 731 Sosmaniznusundio 3(3-0-6)
(Selected Topics in Geometry)

511 741 Fosfmamznmeuidnou 3(3-0-6)
(Selected Topics in Number Theory)

511 751 Sosnngnandamaniidnisin 3(3-0-6)
(Selected Topics in Combinatorics)

511 752 L%ﬁﬂLQWWWNV]QHﬁﬂﬁW 3(3-0-6)
(Selected Topics in Graph Theory)

511 761 Fosdmamznsaunadeoyius 3(3-0-6)
(Selected Topics in Differential Equations)

511 771 L’éaaé’mLawwmqmﬁmmam%izqﬂﬁ 3(3-0-6)
(Selected Topics in Applied Mathematics)

511 781 SosARnIEIaIngINsALN 3(3-0-6)
(Selected Topics in Computational Science)

511 782 FosfmamEnanImMAIINE i 3(3-0-6)
(Selected Topics in Optimization)

4. g1inus @andsuvin) 12 wiena
511 691 Ineanus fafgunn 12 vdeda
(Thesis)
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AB5UNE T8I
511 511 FINGIUANAAGNT 3(3-0-6)
(Foundations of Mathematics)
AIINANAASUAZNTREIU ANudITLS Mty Tuiudmsiduveasn Msaduns wa
LLﬂaﬁy’uLLazmmﬁuﬁuéauga nquidudesiu
Logic and proofs. Relations. Functions. Cardinal numbers of sets. Operations.

Partitions and equivalence relations. Introduction to number theory.

511 512 NYAMAUIUTITN 1 3(3-0-6)

(Abstract Algebra I)

Gouly: Inemudugeuvasmaivpdamans

n3U nUuendu nauiundlauarnisUszend nguentideusiin audRnugiuvedsse o
yaamsuendusenauliegiufien Smvuiy Waduaznipveneiian

Groups. Group actions. Sylow theorems and applications. Finite abelian groups.
Basic properties of rings. Unique factorization domains. Polynomial rings. Fields and field

extensions.

511 513 NYAMAUINGIIU 2 3(3-0-6)
(Abstract Algebra I1)
JsAUneY: 511 512 WoAalnuasssl 1
n30lneAITUIUYDINIATYIMEINFIANT
nguuniesuau-laawmes learndansy  nsdwunnInreeilan a1Ave1eidaivann
AMAYEETRRRY NAveeRUUYINRkAZNIATEIBLUUKENAULA el Nena
Jordan-Hoélder theorem. Solvable groups. Classification of field extensions: algebraic,

transcendental, normal, and separable extensions. Galois theory. Modules.

511 514 nyatladaduiunisussgnd 3(3-0-6)
(Linear Algebra with Applications)
YIginnwes  nsudasdadu deidudaiadu Tansuuimues sYuuudyafvesuau
U3ginanaunelu Fundnidatainusnd msuenidsaiunasu mMsUszend
Vector spaces. Linear transformations. Linear functionals. Diagonalization. Jordan

canonical forms. Inner product spaces. Orthonormal bases. Spectral decompositions. Applications.

511 515 fvadindadutuge 3(3-0-6)
(Advanced Linear Algebra)
IrsAuneu: 511 514 WyAdadauduiunisuszensd
wsalnen1udug0uveINIATYIAGINMIANT
nsAnwivadingaduegiunsenda Usgiinams Usgiiaiu nqulunindiad-ualiaduuas
wpumign sULUUTER sUuuuBadug sUuuuidsaesuarsuiuuieesiiiiou feidudmatsidunay
HAAMLNULYDT
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Rigorous treatment of linear algebra. Quotient spaces. Dual spaces. Cayley-Hamilton
theorem and minimal polynomials. Canonical forms. Bilinear, quadratic, and Hermitian forms.

Multilinear functions and tensor products.

511 516 NYANALBNAN 3(3-0-6)

(Universal Algebra)

Jriaune: 511 512 WoAalnusssy 1

%391AEAIINEULDUVINNIAITIAEINFIANT

WARTIBLAETUMU YAFIUVRITNYANADNAN NYUIUNNITUNUAIURARNE YYD UBTADN
flundindase Aaravesdimduuaznguiumilsiveaeiaensd Foulvwuufawm sdedaamsiegly
AUl

Lattices and orders. Elements of universal algebra. Birkhoff’s subdirect
representation theorem. Free algebras. Equational classes and Birkhoff’s variety theorem. Mal’cev-

type conditions. Selected topics of interest.

511 517 N WY IALTINYARIN 3(3-0-6)

(Algebraic Coding Theory)

FreAuney: 511 512 WoAalnuIsssy 1

%391AEAIINEUIOUYEIN ATV IMEINAITHT

N1TATIINULAZAITUALVTDRANAIN NITLUITHALAZNIT0ATIE Nand1in SHALTILEY
satdnsuarsvadfien nsuanuasiuin veuwslummguisiawaznsasiesvia stasaannlush Ve
fuludn sagiusuudnduuaznIsUssend

Error detection and correction. Encoding and decoding. Finite fields. Linear codes.
Cyclic and BCH codes. Weight distributions. Bounds in coding theory and constructions of codes.

Self-orthogonal codes, self-dual codes, complementary dual codes, and applications.

511 521 AMAIATIZN 3(3-0-6)
(Mathematical Analysis)
szuudauets Uinlidessernauazuigiinewslad ddiu oynsu fleddudeiilos eyius
USusuuusiug dduiavounsuvesilenidu
Real number system. Metric and topological spaces. Sequences. Series. Continuous

functions. Derivatives. Riemann integrals. Sequences and series of functions.

511 522 ASAIATIZARLTIRSS 1 3(3-0-6)

(Real Analysis 1)

NYANAVDILTR LUYDIN18UDN Wigastasiun Menduniiasiuniuresha Uswusuuudud
wazUSiusSWUUaeIUN MsmeyusiasnsvUTiug Usgl L

Algebras of sets. Outer measure. Lebesgue measure. Lebesgue measurable

functions. Riemann and Lebesgue integrals. Differentiation and integration. LP spaces.
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511 523 ATIATIZAIT D39 2 3(3-0-6)
(Real Analysis II)
FsAUneU: 511 522 MTUATISATINTI 1
n3olngAIguseYeINIATYIRNMANT
U3gfanyesuusssy Meidunimwesla nMsmusius anenisgidn wiweskanu Y3l
LP wusssy
Abstract measure spaces. Measurable functions. Integration. Modes of convergence.

Product measures. Abstract LP spaces.

511 524 N3 ATIZALTIN AT 3(3-0-6)

(Functional Analysis)

U3giuesy Usglivnuna dmsuilunisidadunas fedudadveun nquiunnisdaia
nouunnsla ndnanudveuiwaeniy nauunniArengvesaviu-uua Uiniinanunigly J3gi
Saulin nawdadeann nquiuniaundad faduiunisyniu faduiiuniansgdu

Normed spaces. Banach spaces. Bounded linear operators and functionals. Open
mapping theorem. Closed graph theorem. Uniform boundedness principle. Hahn-Banach extension
theorem. Inner product spaces. Hilbert spaces. Orthogonality. Riesz representation theorem. Adjoint

operators. Compact operators.

511 525 N15ATIZALTITIUY 3(3-0-6)

(Complex Analysis)

Hantuwhasien MImUsHuUsBdou nouiunvedatuaznsussand A1elengIu @
ANANNLAENITUTEENA NANNITEIER WAUINALAE N BUNToILoWNG e unnisasvessdiud fandu
g15uatin

Analytic functions. Complex integration. Cauchy’s theorem and applications.
Singularities. Residues and applications. Maximum principles. Normal families and Montel’s

theorem. Riemann’s mapping theorem. Harmonic functions.

511 531 nawalad 3(3-0-6)

(Topology)

Uigiinenelad Uiglinszduuazuigiinseduiamisi vigiideulosuazuigiidonles
el danatinmsduld dawadnisuenld Uigiinanas neweladuesszutu Uigiuuugadn

Topological spaces. Compact and locally compact spaces. Connected and locally
connected spaces. Countability axioms. Separability axioms. Product spaces. Topology of the plane.

Euclidean spaces.

511 532 wuillWadnraywusla 3(3-0-6)
(Differentiable Manifolds)
wudlnankazkuilnangas ULWBSTU N15HY WaTTULDTTY TULAAFUNE warn1Sasduna

& aa U a

VNWETHAA A3TU MU UNTesEsa nuwes JULUUTRYRUS
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Manifolds and submanifolds. Immersions, embeddings, and submersions. Tangent

bundles and tangent maps. Vector fields. Derivations. Sard’s theorem. Tensors. Differential forms.

511 533 anjUuazanyatin 3(3-0-6)
(Lie Groups and Lie Algebras)
Jrsaunau: 511 532 uuldlvlasmeunusls
n3olngAIdugonYaInIATYIRENmaNT
angu Aflvada AllvAdaveIdngy AnuduiussenitedniUkasanyntin NgudAIwny
e
Lie groups. Lie algebras. Lie algebra of a Lie group. Relationships between Lie

groups and Lie algebras. Introduction to representation theory.

511 534 LIUIAALTIN YA 3(3-0-6)
(Algebraic Geometry)
JiAUnaY: 511 513 WoRalnuINsTIa 2
n30lneAITUIUYDINIATYIMEINFIANT
NisAdeigadn I NlsFidnmaty nguasnUuudulAuwIsEUIUAnTam U3 ilduda
voanbsfitangadauazlshdeninans nsiadeninans nguiunsdul-son
Algebraic varieties. Sheaves. Projective varieties. Group law on a plane cubic curve.

Tangent spaces of algebraic and projective varieties. Projective embeddings. Riemann-Roch

theorem.
511 541 VU IUINNBINATIZNA 3(3-0-6)
(Analytic Number Theory)
Henduwavadin eynsumsiea Hendudniuuuidul Asidulea nqulunuesdsna Noud
UNIIUIUANY

Arithmetic functions. Dirichlet series. Riemann zeta function. L-functions. Dirichlet’s

theorem. The prime number theorem.

511 551 ANIAATEASITINITIN 3(3-0-6)
(Combinatorics)
NANNTYRIUNATIVRAE N B UnveIwsuwEd Hendunadiila anuduiusiiownn nannis
Wiudn-fnoon noufunvesinag unuluuuden
The pigeonhole principle and Ramsey’s theorem. Generating functions. Recurrence

relations. The inclusion-exclusion principle. Polya’s theorem. Block designs.

511 552 ngufnIm 3(3-0-6)
(Graph Theory)
nymiaznslgen dulsl anmidenles M3TuALaNTUEARIUTENOUYRINT I ATIMLUY
o81a0T NIMLULLERafY NI1WIBssruny mesruiednsivluasnguiundd

wangasIneImansumUadin a1vinadamans (anansuiuuss w.a. 2563) Wi 8



Graphs and subgraphs. Trees. Connectivity. Matchings and factorization of graph.

Eulerian graphs. Hamiltonian graphs. Planar graphs. Colorings and the four-color theorem.

511 553 mﬁmmamﬂ%qn'ﬁ{fﬂ%’uqa 3(3-0-6)
(Advanced Combinatorics)
F0sAUNeU: 511 551 AdlnmIansiainIson
3olnenIudugouyoinInIvInanmans

¢ v o

(0,1)-uv3n% An3eazAY WINSNFDIANINNS LRNUAINES NSINUSNRDEINTN HUBUU LNULT
1599
(0,1)-matrices. Latin squares. Hadamard matrices. Young tableaux. Strongly regular

graphs. Designs. Combinatorial games.

511 561 V16§ Va9aNN15L B YNUS A8y 3(3-0-6)
(Theory of Ordinary Differential Equations)
sruudaduvesaunsieoyiusariydudunds  usunmduma svuvauninidady

AUNITINNDTHALAUNITUNGNG  LADEININVDITZUUTNAY Nulnaind s8UUdase WNUAINSEUIUE

wuASEIUEdmiUsTUU Ay lefesnndmniussuudaseilidadu Haddudemuen nquiun

@Dy
Linear systems of first order ordinary differential equations. Phase line diagram.

Linear systems. Vector and matrix equations. Stability of linear systems. Floquet theory.

Autonomous systems. Phase plane diagrams. Phase plane diagram for linear systems. Stability for

nonlinear autonomous systems. Lyapunov functions. Stability theorem.

511 562 Aun1sLBaYWUSEa 3(3-0-6)

(Partial Differential Equations)

JndsAUNeY: 511 522 M5 IATISTIIS 1

%391AEAINEUIOUYIN ATV IMEINAITHT

aunsdsoyiiuddosdusuniauasusuans aunidng aunsiddemesluan aunnsid
1157Ua1 NMSHHARAYLAYNSINEIHARAELAYT MENN1TAEIGALAEITNENU TTNINALAAEVBIAUNITIA
syiuddosuulamuiveuauaylsifiveuiun naRasuuuseu Uigilluaoyl

First and second order partial differential equations. Elliptic, hyperbolic and
parabolic equations. Existence and uniqueness of solutions. Maximum principles and energy
methods. Methods of solving partial differential equations on bounded and unbounded domains.

Weak solutions. Sobolev spaces.

511 571 QREELNINTEREENEAC L RREY 3(3-0-6)
(Mathematical Modeling)
nsouLuIAABIAdlnranslun1sasisuudtaes  Jymlunisinufdmiaenann
Uszaun1salludng1nsnatgaiv) NsdinIsinssiidandinaansiazn1sinsisidiaaluujuaie
iwdosdlaidandamans msuszdlunuudiasadendamanitudeyaase
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Mathematical concept in modeling framework. Practical problems chosen from
common experiences encompassing many academic disciplines. Implementations of analytical and
numerical analysis with the use of mathematical tools. Evaluation of mathematical model or real
data.

511 572 NMSAATIZATIRNAY 3(3-0-6)

(Numerical Analysis)

AALLUGIVBINTAUIUAIUTZUN NSUTEINUATILYIN NTILATIEATTUVANN LTI
warlilBadu MsliesginmameuiiusiasnIUsIUsdwa NMTnTginalRasBdlaruesaun1s
Weeyiusandnyazaunisileyiusdos

Accuracy of approximations. Interpolations. Analysis of linear and nonlinear
systems. Analysis of numerical differentiations and integrations. Analysis of numerical solutions of

ordinary differential equations and partial differential equations.

511 573 N e dentinaansvaslyinnduy 3(3-0-6)
(Mathematical Theory of Inverse Problems)
auUananyavesUymuniuwuudadina nguiuniiugudmsumsasauaznsingziis

Sninanslsdietu nuiiluveasnfanslsfietu FBEnmadlsfieduuuiaiy MsuenaiengIuLUY

favane FREnfanslsdieduresiinlauenluazuuunisvingn Bnsandu
Fundamental properties of an ill-posed inverse problem. Basic theorems for the

construction and analysis of regularization methods. General theory of regularization. Classical
regularization methods. Truncated singular value decomposition. Tikhonov and iterative

regularization methods. Projection methods.

511 574 WigesnavdmTuauNITTRYNUSE Y 3(3-0-6)
(Numerical Methods for Partial Differential Equations)
Gouly: lnganudugenvesnmaiviadnmans
LLuaﬁmﬁugmﬁuaqLwﬂﬁﬂL%ma'jmmam%ﬁm%’uﬂagmmL‘%mé’uLLaz{]@wwﬁwmauiuammiL%a
ayusgey  allanisaansalndvemanisdunsuazaudndndadmsulagmidanisluar Jynids
TawmosTuamasJynidns Slnenswasnsiandmsudyminania nsdifnw
Basic concept of mathematical techniques for initial and boundary value problems
in partial differential equations. Finite difference and finite element discretization techniques for
parabolic, hyperbolic and elliptic problems. Direct and iterative methods for discrete problems.

Case studies.

511 575 ANAANENSNT3IEY 3(3-0-6)
(Financial Mathematics)
Snsnonie yaFununa ulaziustas ndnningdu q Muvusainmsiuegnade
nindauilifinnndes nindadudes fuvumsmarauuunailideiles nsdanswesnnsamu nsians
AYNUS N15UsEYNs
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Interest rates. Time value of money. Stocks and bonds. Other securities. Simple
financial market models. Risk-free assets. Risky assets. Discrete time market models. Portfolio

management. Derivatives. Applications.

511 576 nufianuiaztu 3(3-0-6)

(Probability Theory)

Fouly: Inemaudueseuvesninirndnmans

U3gimnuinandu nguiidedanatvesanutasdu fudsduy anuiludassvesinys
du fandunisuanuas Armenng deidunenndalumud faidudnuazianie nsguinvessiudsdu ng
VBARVIIUIULNNWUUBBULA LU e unaiingdiunans

Probability space. Axiomatic theory of probability. Random variables. Independence
of random variables. Distribution functions. Expectations. Moment generating functions.
Characteristic functions. Convergence of random variables. Weak and strong laws of large numbers.

Central limit theorem.

511 577 NITUAUNITALALAGRAN 3(3-0-6)
(Stochastic Processes)
iFouly: Inemaudueevesninirndamans
fudsguuaziladdunisuaniasaiutiiezndu Amaeniuvuiiteuly wsfuna gnls
u1faen nszuaunisthes nguiitiea uunAulagu nsadeuiinuuusnidou nsUszgnives
nIzUIUNITAlALAGRN
Random variables and probability distribution functions. Conditional Expectation.
Martingales. Markov chains. Poisson processes. Renewal theory. Random walks. Brownian motion.

Applications of stochastic process.

511 581 watiadafn3admiuaunisiBeaywus 3(3-0-6)
(Multigrid Techniques for Differential Equations)
Twar1edungdmsuaunIsgeeyiusadyLasaunsileyiusd oy Avinguuuiugiu

dmfuaumanasaduny undniugiuwesnguivesisiafinda Adannsauuulidudu nsussndilesu

n13AnLEN
Finite difference methods for ordinary and partial differential equations. Basic
iterative methods for finite difference equations. Basic ideas and theory of multigrid methods.

Nonlinear multigrid method. Selected applications.

511 582 PSR avdmsun1samzsiisunIn 3(3-0-6)
(Numerical Methods for Image Registration)
LLmﬁﬂﬁugwmaamﬁaqmLﬁaumw nMsas1wUUIIaeLendndansuenisameiley
2 WesAuAa1eaas  nsawmgiisuninuuuldnisiwes wazwuulildnisdwes wadauusiu
wadadnianslsdatudmsunisamedounin BnsBsiavdwiunisamzidouninuuudangy wuu
UNSNTEY LAZLUULADSLILADS
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Basic concepts of image registration. Mathematical modeling of image registration.
Similarity measures. Parametric and non-parametric image registration. Variational techniques.
Regularization techniques for image registration. Numerical methods for elastic-based, diffusion-
based and curvature-based image registration.

511 583 watiauwlsiuuazaun1ssayusgaslunisussutananw 3(3-0-6)

(Variational Techniques and Partial Differential Equations in

Image Processing)

LLmﬁmﬁugmmmmiUizmawam‘wL%ma’jmmam% wadawUsiudgmsunsuszatananIn
U3pillelunenuavuigivesfleanduvesnmsuusiusuuiiveunn  mstdyainsuniueanainamn n1sun
AULUABOBNAINATN NITADLANAIN NTLUIAIUNIN NISAIUIMATIaITLES Nsasmzilounn

Basic concepts of mathematical image processing. Variational techniques for image
processing. Sobolev space and the space of functions of bounded variation. Image denoising. Image

deblurring. Image inpainting. Image segmentation. Optical flow computation. Image registration.

511 584 nMsAMITFLTign 3(3-0-6)
(Optimization)
uwAaug eI IATIzaNTian A5AumuuuniaiR 338vBeeuiy Fveaiady
Wiemnadiga Baelefadu TunouitAumuuuining nqufvesnamaunnzasiigauuiiteuls
Junauisdm

unsmAnmnzaugaiuuiteuly nsussgndnlasunisaaiden

e

ol

Basic concepts of optimization. One-dimensional search methods. Gradient
methods. Newton’s method. Conjugate direction methods. Quasi-Newton methods. Global search
algorithms. Theory of constrained optimization. Algorithms for constrained optimizations. Selected

applications.

511 585 wSasllonsrauiamesdmiutindnwadineans 1(0-2-1)
(Computer Tools for Mathematics Students)
ouly: 5mibanadu S i U
MsassenaIsneadadians  wwRnwaznadalunisiiausnany wisdlodmsu
uAteynmendlnenans
Mathematical document creation. Concepts and techniques of presentation. Tools

for solving mathematical problems.

511 591 NSANENIBNIIAAAAENS 1(0-2-1)

(Research Study in Mathematics)

Gouly: Svidsanaitu S wie U

38555UMTIVY MITWUNaIMAlamans PIudeyanuidenadamans n1sauAl
ilausuazeiusemdenspdamans

Research ethics. Mathematics subject classification. Research databases in
mathematics. Search, presentation, and discussion of topics in mathematics.
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511 594 FUNUM1IPRNAERS 1 1(0-2-1)
(Seminar in Mathematics 1)
Wauly: lngmudugauyesninivindlamans
a qu ) =4
e S T U
nsanwkazafuselumdenuraulanieadinanans Astausagrndunianig
FIYTITULALANYNADIVBINTONBIMIATIFATARNS
Study and discussion on topics of interest in mathematics. Formal presentations.

Ethics and accuracy of mathematical citations.

511 595 Funummapdindnans 2 1(0-2-1)
(Seminar in Mathematics II)
Wouly: lngmaudugenvesnInivinaamans
a a’}la/ J=f =4
Ienau S w5 U
mMsAnwkazanus1eludenuiaulanaminmans NseUsI8ULaEN1SULELDDES
Wun1anns FIYTITULATAUYNADIVBINTONDIMAAAIANT
Study and discussion on topics of interest in mathematics. Report writing and

formal presentations. Ethics and accuracy of mathematical citations.

511 691 Inedwus fiAdieuwin 12 wiaein
(Thesis)
Felusdomndamanslageglunuguaresenansdiuinuineinug
Research topics in mathematics under the supervision of thesis advisor(s).

511 701 Fasfnanzmeadinaans 1 3(3-0-6)
(Selected Topics in Mathematics |)
Fouly: lnemudugenvesninivindnmans
Besiamzmendnmaniiiaonadosaziaiuiunsinide uazidefieglunualaly
Jaqdu
Selected topics in mathematics relevant and complementary to research and

topics of current interest.

511 702 Bosdaanieneadinanans 2 3(3-0-6)
(Selected Topics in Mathematics Il)
Fouly: nemrwdugenvesnindindamans
Besiamzmendnmanifiaonadosaziaiuiunsinide uaziidefieglunwanlaly
Jaqdu
Selected topics in mathematics relevant and complementary to research and

topics of current interest.
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511 711 Fosfnamzmeiivadi 3(3-0-6)
(Selected Topics in Algebra)
[ouly: Inemaudugenvesnnimadnmans
Sesdnlanznefivadinfiaonndosuaziaiuiunsiiide uagdeiegluanuaulaly
Jaqdu
Selected topics in algebra relevant and complementary to research and topics of

current interest.

511 712 (Sesfntamizniangugsvis 3(3-0-6)
(Selected Topics in Coding Theory)
Gouly: Inemuduseuvesmnirndnmans
Besfmanznanguisiiafiaenndetaziaiuiunisiide wasshdetiegluauaulaly
Jaqdu
Selected topics in coding theory relevant and complementary to research and

topics of current interest.

511 721 309AAANIEN19N1TIATIEN 3(3-0-6)
(Selected Topics in Analysis)
Fouly: lnepruduesesvesninivindnmans
Besamzmamslinszifiaenndeuasiauiunsviiide wagihideiegluanuaulaly
Jaqdu
Selected topics in analysis relevant and complementary to research and topics of

current interest.

511 731 309AAANIENINTVIAGN 3(3-0-6)
(Selected Topics in Geometry)
Fouly: lngmudusesvesninivmdamans
Fesfnamnzyusuadniigenadesuaziaiuiunsiiide uaziteiiogluanuaulalu
Jaqdu
Selected topics in geometry relevant and complementary to research and topics of

current interest.

511 741 (FasfntanzmnenguRsay 3(3-0-6)
(Selected Topics in Number Theory)
Fouly: Inemaudugesvesnnimndnmans
Besiaanzmmguidinnuiiaenadouaziaiuiunsiide washdetiegluanuaula
Tutlagdu
Selected topics in number theory relevant and complementary to research and

topics of current interest.
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511 751 Fasfnanzmendinaansidenisin 3(3-0-6)
(Selected Topics in Combinatorics)
Fouly: lngnrudueesvesninivindnmans
Fesdnanizynsadnmansidanisdaiaenndesuaziasuiunminide wazidedeglu
Auaulaludagiu
Selected topics in combinatorics relevant and complementary to research and

topics of current interest.

511 752 Fesdntamizmangugins vl 3(3-0-6)
(Selected Topics in Graph Theory)
Gouly: Inemuduseuvesmaivndamans
Besiamzmaguiinsiiiaenadoaziaiuiunsinide uaziideieglunuanlaly
Jaqdu
Selected topics in graph theory relevant and complementary to research and topics

of current interest.

511 761 (FasfntanzeaunsLdsayus 3(3-0-6)
(Selected Topics in Differential Equations)
Fouly: lnegmudugesvesninivmndnmans
FesfnanizmannisiBseyiusiaenndeauaviadufunsiide uazideiiogluainy
aulalulaqiu
Selected topics in differential equations relevant and complementary to research

and topics of current interest.

511 771 (SesAntamznsadinanansussend 3(3-0-6)
(Selected Topics in Applied Mathematics)
Gouly: Inemaudugesvesnnimndnmans
BesiamzmendnmaniUszynifiaenndesuaziaduiunmsivide wayidefiegluaiy
aulalulaqiu
Selected topics in applied mathematics relevant and complementary to research

and topics of current interest.

511 781 309AANIENIINEINITAMILN 3(3-0-6)
(Selected Topics in Computational Science)
Gouly: Inemudueseuvasninivndamans
Feadalanzmeineinsauunfigenndosuaziaiuiunisiiide uazdedieglunaiy
aulalutagdu
Selected topics in computational science relevant and complementary to research

and topics of current interest.
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511782 L“j:'ejx‘iﬁlﬂLQW’]%VI’Nﬂ’]iWW’]"]L%&I’WﬁE!ﬂ 3(3-0-6)
(Selected Topics in Optimization)
[ouly: Inemaudugenvesnnimadnmans
Besamzmamsmesngiigniiaenndesuasiaiuiumsvinide wagihdeiiogluany
aulalutagiu
Selected topics in optimization relevant and complementary to research and topics

of current interest.
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