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321 992 dununuUadinneadinenans 2 1(0-2-2)
Doctoral Seminar in Mathematics |l (lalsfuminein)
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Dissertation
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MINIYIVIAUY
321 991 dununuf Uudianeadinenans 1 1(0-2-2)
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WAV IVIAU

321 711 W¥ALn 3(3-0-6)
Algebra

321 712 WoAdiaLeiay 3(3-0-6)
Linear Algebra

321721  ATIATIEATNRS 3(3-0-6)
Real Analysis

321751  vewelad 3(3-0-6)

Topology



321891  AUNUIMAINFIERS 1 1(1-0-2)
Seminar in Mathematics |

321892  @UNUMNNAAFERS 2 1(1-0-2)
Seminar in Mathematics |l

321991 duuunufUndiaveadamans 1 1(0-2-2)
Doctoral Seminar in Mathematics | (laifuminein)

321992 duuunufUndinneadamans 2 1(0-2-2)
Doctoral Seminar in Mathematics |l (altiunaein)

321998  quijinus 48 viaefin

Dissertation
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321713 Asngy 3(3-0-6)
Semigroups

321715 WAfinaIna 3(3-0-6)
Universal Algebra

321717 e 3(3-0-6)
Galois Theory

321722 yguuesuiusIsy 3(3-0-6)
Abstract Measure Theory

321723 M9RTIEigadou 3(3-0-6)
Complex Analysis

321725 wguuigiuviune 3(3-0-6)
Banach Space Theory

321741 MQuaINIsan 3(3-0-6)
Combinatorial Theory

321742 ngunsm 3(3-0-6)
Graph Theory

321781  nguiuIuiivaie 3(3-0-6)
Algebraic Number Theory

321811 vhiednasmsfivadndugs 1 3(3-0-6)
Selected Topics in Advanced Algebra |

321812 Thtednassmafivadadugs 2 3(3-0-6)

Selected Topics in Advanced Algebra |I
321813  WvAdna1natuas 3(3-0-6)
Advanced Universal Algebra
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321872

333 731

333 761

333 823

333 824

333 825

333 826

Aanguideiundln

Algebraic Semigroups
ﬁﬁaﬁmaiimam'ﬁm'ﬁwﬁ%uqq1

Selected Topics in Advanced Analysis |
ThidnasenTiATEitugs 2
Selected Topics in Advanced Analysis |I
NUIRTATIURTN 1

Metric Fixed Point Theory |
NOYNINATUTUUATA 2

Metric Fixed Point Theory |l
mqwﬁmmmwﬂu%uqq

Advanced Probability Theory
defnasImeptinmansusegna 1
Selected Topics in Applied Mathematics |
defnasmendinmansUssend 2
Selected Topics in Applied Mathematics |
yiufiinsindugs

Advanced Combinatorial Theory

yigufinamiugs

Advanced Graph Theory
wuiilnadmeyiusla

Differentiable Manifolds
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Riemannian Geometry
shidnaseadinamansiugs 1

Selected Topics in Advanced Mathematics |
shiednasneadinmanitugs 2

Selected Topics in Advanced Mathematics |I
auNseyiusadywarn1sUsEynd
Ordinary Differential Equations and Applications
NMTIATIEMTIRavLaENTUSTENG
Numerical Analysis and Applications

MO W HALNATANITHINUAS

Distributions Theory and Technique
miil'izqﬂﬁmwﬁﬂ’lil,lﬁml,m

Applications of Theory Distributions
Hertunadeialy 1

Generalized Functions |

fertunadely 2

Generalized Functions |l
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Advanced Topics in Differential Equations
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Advanced Topics in Applied Mathematics

333 842 LLUUﬁwaaamiwgﬁa%y’uqq 3(3-0-6)
Advanced Econometric Models

333843 @UNITNOUNUSHALTEUUDINATH 3(3-0-6)
Differential Equations and Dynamical Systems

333804 sudouBmamanmnefigadugs 3(3-0-6)
Advanced Optimization Methods

333845  szUUNAINEIMSULATYEHR 3(3-0-6)
Dynamical Systems for Econometrics

333 846 ﬁui’f@maiwuﬁqwa%fm%uqq 3(3-0-6)
Advanced Topics in Dynamical Systems

333861 e endamansvessileuiBaunindiin 3(3-0-6)
Mathematical Theory of Finite Element Methods

333 862 mqwﬁmiﬂizmmmmmﬂqﬁ%’u%uqa 3(3-0-6)
Advanced Approximation Theory of Functions

333863 vhdemanguiinisuszanarmesilsiudigs 3(3-0-6)
Advanced Topics in Approximation Theory of
Function

333860 suileuistulszneumureutugs 3(3-0-6)
Advanced Boundary Element Methods

333 865 ﬁﬁamqmﬁmﬁwﬁ@aﬁaLaﬁu%uqq 3(3-0-6)
Advanced Topics in Numerical Analysis

333866  sadenansidandamanitugs 3(3-0-6)
Advanced Mathematical Geoscience

333867  vgunswlannudaunaduniessaiiand 3(3-0-6)
Geophysical Inversion Theory

333868 Wdsinaviugdlunuusaesnssditang 3(3-0-6)
Advanced Numerical Method in Geophysical
Modeling

333869 Wdsnaviugdunsulamiudoundumessdiand  3(3-0-6)
Advanced Numerical Method in Geophysical
Inversion
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WUU 1.1 LuU 2.1 LUU 2.2
NYAIn
321 711 3 (3-0-6)
Algebra
NYAAALT AU
321 712 . 3 (3-0-6)
Linear Algebra
ANFIATIEINTIDT
321721 ) 3 (3-0-6)
Real Analysis
AUOUNUS
321997 | . 9
Dissertation
AUOUNUS
321999 | _ 6
Dissertation
v den
AXX XXX ) 3 (3-0-6)
Elective Course
sasunineRnfiamedou 9 9 9
FINIUIUNUILANFL AL 9 9 9
Aanseui 2
o - d a FIUIUNRUILNG
AN Pk
LUU 1.1 WUU 2.1 LUU 2.2
Nanalad
321 751 3 (3-0-6)
Topology
NS
321 997 ! 9
Dissertation
NS
321 999 X 6
Dissertation
Fynaen
3XX XXX . 3 (3-0-6) 6 (3-0-6)
Elective Course
SUNWWMIEAANaNLIDY 9 9 9
SAIUIUIUNUILAREL AL 18 18 18
I 2
AAN15ISEUN 1
o - d FNUIUNUILAR
WAV 939N
LUU 1.1 WUU 2.1 WUU 2.2
funuIManinans 1
321 891 S . 1(0-2-2)
Seminar in Mathematics |
301 901 dunuinuiaudianendineans 1 1(0-2-2) 1(0-2-2)
Doctoral Seminar in Mathematics | (slfumiens) | (sdumiens)
AUOUNUS
321997 | _ 9
Dissertation
321998 | Auijiinus 6




Dissertation

AUOUNUS
321999 | * , 6
Dissertation
¥ naen
3XX XXX , 3 (3-0-6) 3 (3-0-6)
Elective Course
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SAIUIUIUNUILAR AL AL 27 27 28
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WAV o390
LU 1.1 LuUU 2.1 WUU 2.2
FUUMNIPfInFEAS 2
321 892 C . 1(0-2-2)
Seminar in Mathematics |l
391 992 dunuinuiaudianeadinenans 2 1(0-2-2) 1(0-2-2)
Doctoral Seminar in Mathematics I (slfumiens) | (sdumiens)
AU NS
321 997 ! 9
Dissertation
NS
321 998 ! 6
Dissertation
AUOUNUS
321999 | , 6
Dissertation
v den
3XX XXX _ 3 (3-0-6) 3 (3-0-6)
Elective Course
SUNWWMIEAANaLDeY 10 10 10
FINIUIUNUILANFL AL 36 36 38
7 3
AAN15ISEUN 1
A .. FIUIUNUILNR
WAV o390
LUU 1.1 LuUU 2.1 WUU 2.2
301 991 dunnuUndianeadamans 1 1(0-2-2)
Doctoral Seminar in Mathematics | (siduvmiaens)
AU NS
321997 | ° , 9
Dissertation
A NS
321 998 . , 9
Dissertation
AU NS
321 999 ! 9
Dissertation
SUNUWMILAANaLDeY 9 9 9
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WAV o390
LWuu 1.1 LuU 2.1 LUy 2.2
301 992 dunnguiindianadamans 2 1(0-2-2)
Doctoral Seminar in Mathematics I (COTLIT)
A NS
321 997 . , 3
Dissertation
Aedjinus
321 998 , . 9
Dissertation
Aedinus
321 999 . , 3
Dissertation
SUIUIURUILANN AL LT 3 3 9
SAIUIUIUNUILAREL AL 48 a8 56
Una
AMANTSLSEUN 1
o~ da FIUIUAUIYAG
WAV o390
WUU 2.2
AU INUS
321 998 , . 9
Dissertation
SUNWWMILAANaLDeY 9
INIUIUNUILAN AL AL 63
AANISIS8UN 2
o~ 4 a FIUIUNRUIYNA
WAV o390
WUU 2.2
A NS
321 998 . , 9
Dissertation
SUNWWMIEANNaLDeY 9
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7. A1B5UIY5182%
321 711 NyAin 3(3-0-6)
Algebra
Waulvveesiedv : il
nunungU nquiundla Swazilad lefalnajan lefawniz lawuwuuleda
yaddey awunmsuendusenauliegnufien Iawukuuendn fanniaveneduwigi
Review of groups, Sylow’s theorem, rings and fields, maximal ideals, prime
ideals, principal ideal domains, unique factorization domains, Euclidean
domains, introduction to extension field
321 712 NYAURLTIUEU 3(3-0-6)




Linear Algebra
Fewlwvessedan ; lifl

U3innmes msudasdaduuaziumning Usginanmunelu suuuudiygd
EULLUUL%QLﬁu@: ma@jmmuma%

Vector spaces, linear transformations and matrices, inner product spaces,
canonical forms, bilinear forms, tensor products

321 713 Aangu 3(3-0-6)

Semigroups
Foulvvessedvn : Tidl

wnAndowy anudiuvesniu  0-AinsUBaden Aangunndu fang
ynswuag

Elementary concepts, Green’s relations, O-simple semigroups, inverse
semigroups, transformation semigroups

321 715 WyAMAEING 3(3-0-6)

Universal Algebra
Hewlwvasyedan ; lifl

wandig fadifiunisla msdexleanids fvadin Avedngos Rvadianams
VU Unanfiadgiu nanunsuAzRannAsIgay Wy Auld wipunu 21lsh
wnanval NyAdiaES Mguiunvetuasnami

Lattices, closure operators, Galois connections, algebras, subalgebras,
quotient algebras, homomorphism theorem, direct and subdirect products, terms,

trees, polynomials, varieties, identities, free algebras, Birkhoff’s theorem

NN 3(3-0-6)
321 717
Galois Theory
Jeulvvessedvn : 321 711
fadmeaveny Hadladaivada mzawesnn Hadsia vauimdauazns
Uszand myasradasnadin
Extension fields, algebraically closed fields, multiplicity of roots, finite fields,
Galois theory and applications, geometric constructions
321721 ATIATIZATINT 3(3-0-6)

Real Analysis
Goulvvessedv : Tidl
WLBSLaBlUNUUEUIIWILTSS Tendumiawesiaotunla USwusiaoiun
Lebesgue measure on the real line, Lebesgue measurable functions,
Lebesgue integral
321722 VIQ WO UINTITY 3(3-0-6)
Abstract Measure Theory
Goulvveaydn ; 321 721
USnfuwesunusssy nauimsmeyius wiwesnag LivesiaTeaming
9



321723

321725

321741

321742

321 751

Abstract measure spaces, differentiation theory, product measures, signed
measures
MIATIZMTToU 3(3-0-6)
Complex Analysis
Hewlwvessedn ; lifl

VONOlad UUTTUUIINUT U HINTuAATIE MImUIRUSITTou n1zien
51u msguinludigiivesiladduiinsest fladdui

Topology on complex plane, analytic functions, complex
integration, singularity, convergence in the space of analytic functions, entire
functions
e UTHIUIUA 3(3-0-6)
Banach Space Theory
Hewlvvessedvn : 321 721

LLmﬁﬂﬁug’mLﬁmf’fuﬂ%gﬁmum NENBlABUUUBULATIUUTRUANS 617
AIUNTRBNEY TIWLUUIAADT ANUNAUNULAEAILTIVTEY

Basic concepts on Banach spaces, the weak and weak topologies, linear

operators, Schauder bases, rotundity and smoothness

N WALTINITIN 3(3-0-6)
Combinatorial Theory
Roulvvesnedv : L

JymMsuastiu oM efidanisdn  N15oeNkUUTNNITINLALLIUIANIN

o
]
hOJ

Enumeration problems, topics in combinatorics, combinatorial design and
finite geometry
NOURNTIN 3(3-0-6)
Graph Theory
Feulvvassedn : lifl

ﬂi']WLLazmiﬂizqmﬁ LLmﬁ@‘ﬁugmmammw Lwﬂﬁﬂmiﬁqrﬂﬂquwa
s fuldl anzdeules nymlessiaesuasnsuedasiu nsliduas Jamiieateos
Wtonmgugniw

Graphs and applications, basic concepts of graphs, proof techniques in
graph theory, trees, connectivity, Eulerian graphs and Hamiltonian graphs, colorings
and related problems, topics in graph theory
nowslad 3(3-0-6)
Topology
Feulvveasedn - 1sid

Uinfidmenelafuazilaidusioilos Unlides veweladragu uazvemelad
pavns anudenles Aunszdy dnaunisueniuuas
mstiuld madudsgliwesnld

Topological spaces and continuous functions, subspaces, product topology
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and quotient topology, connectedness, compactness, separation and countability
axioms, metrizability
321 781 N BINUIUN VAN 3(3-0-6)
Algebraic Number Theory
Feulvvessedn : 321 711
EuFuvemnuiduauiivadn aundndeduiinfamilelaum maveneiivade
yoiilan Handwiuiigads grundnduiina lawumnAun wesuvedloda nsuen
Suuangluiiaddnuu mieluladmdemeass nsuaamalefia ngufunmievesss
LA
Beginnings of algebraic number theory, elements integral over a domain,
algebraic extension of a field, algebraic number fields, integral bases, Dedekind
domains, norms of ideals, factoring primes in a number field, units in real
quadratic fields, the ideal class group, Dirichlet’s unit theorem
321811 shiednasmefivadntugs 1 3(3-0-6)
Selected Topics in Advanced Algebra |
Feulvveasedn - 1sid
shiednasimsfivadntugs Aimddldunnuanla
Selected interesting topics in advanced algebra
321812 shiednasmnsfivadntugs 2 3(3-0-6)
Selected Topics in Advanced Algebra i
Feulvveasedn - 1sid
shiednasimsfivadntugs Aimddldunnuanla
Selected interesting topics in advanced algebra
321813 fivadinannadugs 3(3-0-6)
Advanced Universal Algebra
Feulvveasedn - 1sid
uuAnfiugIu endnualfuuaslsiiu endnualiulunlsivesing T
annlsfuazlaau
Basic concepts, hyperidentities and hypervarieties, hyperidentities in
varieties of semigroups, solid varieties and clones
321814 AanguiBsilwndla 3(3-0-6)
Algebraic Semigroups
Foulvveasedn : id
wuAnitugiu lefuasunfedidiug  Asnguunduiysel Aauanile
yosAsngU Asnguiad
Basic concepts, ideals and related concepts, completely regular
semigroups, semilattices of semigroups, free semigroups
321821 ﬁa%é’maﬁmmﬁLm'wﬁﬁﬁguqa 1 3(3-0-6)
Selected Topics in Advanced Analysis |
Feulvveasedn : 1sid
shdefnasvnenTinTgitugs fmadldsuanuala
11



321 822

321823

321 824

321 825

321 841

321 842

Selected interesting topics in advanced analysis
ThdednasnnTinTgitug 2 3(3-0-6)
Selected Topics in Advanced Analysis |l
Foulvveasedn : id

shdefnasnensiieneitugs irdaldsumiuanla

Selected interesting topics in advanced analysis

MW INRTUTUUATA 1 3(3-0-6)
Metric Fixed Point Theory |
Feulvveasedn : 1sid
ygujuuvaturesmsduuulivens fegrsweanisdsiilifigansa nlivda
15v1Adn tegdanazAAiiing 9 MAeIdesiunguiaansadanmin
Classical theory of nonexpansive mappings, examples of fixed point
free mappings, geometric background, moduli and constants related to metric
fixed point theory
Mo IRATUTUNATN 2 3(3-0-6)
Metric Fixed Point Theory I
Feulvveasedn : 321 823
seileudBuuudaninlunguiInnsadaunsn whesninvesaudignnss
dmsunsdwuulinsgane myteenulinsstu nquieesdusaniisiuuuiua
Ultra-method in metric fixed point theory, stability of the fixed point
property for nonexpansive mappings, measure of noncompactness, fixed point
theory in Banach lattices
nuiarnuhandutugs 3(3-0-6)
Advanced Probability Theory
Feulvveasedn - 1sid

Usglimnuniezdusazdnusgy msguiuuusing anududase nguosay
NN MIFideggaularNuaianans YeulwnransUsEIMAWIglandunIs
UANLIUNG VaULURNTUSTUNAUAIMIBTNATUATLAINULD ST 2%

Probability spaces and random variables, convergence concepts,
independence, laws of large numbers, weak convergence and central limit
theorem, bounds on normal approximation, bounds on Poisson approximation
WloAnasseatinmansUssyns 1 3(3-0-6)
Selected Topics in Applied Mathematics |
Jeulvvassedn : lifl

vhtednassmandnmaniUszgnd Adsldiuanuala

Selected interesting topics in applied mathematics
WloRnasseadinmansUssynd 2 3(3-0-6)
Selected Topics in Applied Mathematics |l
Feulvveasedn : 1sid

vhdednassmandnmaniUszgnd Adsldiuanuala
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321 843

321 844

321 851

321 852

321 871

321 872

Selected interesting topics in applied mathematics
yquiidinsindugs 3(3-0-6)
Advanced Combinatorial Theory
Foulvveasedn : id

£ = =)

nsusuuatu nguiidngadn szifeuiBidenuinneiu ngeinis
RRIIAINY ﬂ’ﬁwwi’u,mmzamﬁquUU%qm

Classical enumeration, extremal finite theory, probabilistic methods,
design theory, discrete optimization
yquiinsmiugs 3(3-0-6)
Advanced Graph Theory
Jeulvvassedn : lifl

mmiﬁug’luLﬁmﬁdm&a%’mﬂi’lw Wsdiwesueensiw 1lazn1sivia nsm
Lues nguinsdaiadn

Basic knowledge in graph structure, graph parameters, cycles and flows,
graph minors, algebraic graph theory
wuillnadmeuiusld 3(3-0-6)
Differentiable Manifolds
Hewlwvasyedn ; lifl

wuiilnadmeayiuslanasuuilnaddes  awuanwes auluwuwwes 013
muTiusuuidlilad  noufunesalanddmiuuadlnadfisiveu

Differentiable manifolds and submanifolds, vector fields, tensor fields,
integration on manifolds, Stokes’ theorem for manifolds with boundary
LSUIARTLIUL 3(3-0-6)
Riemannian Geometry
Feulvvassedn : lifl

wuiilvadsiul msideules Jeawdnd mnulds auueilad Suwestuauia
wuiilvladusysal ngufunvesseni-sund nguiunvessimunsa Usglianulasnsi

Riemannian manifolds, connections, geodesics, curvatures, Jacobi fields,
isometric immersions, complete manifolds, Hopf-Rinow theorem, Hadamard
theorem, spaces of constant curvature
shdednaseadinmanitugs 1 3(3-0-6)
Selected Topics in Advanced Mathematics |
Feulvvassedn : lifl

shiednassndnmanituge Amdsldsuanuauls

Selected interesting topics in advanced mathematics

shdednasneadinmanitugs 2 3(3-0-6)
Selected Topics in Advanced Mathematics |l
Foulvvessedu : luid

shdednassndamanitugs Amdsldsuanuauls

Selected interesting topics in advanced mathematics

13



321 891 dunumendaemans 1 1(1-0-2)
Seminar in Mathematics |
Foulvveasedn : lid
nsdeniideiies MsneuaunsduLw mMedtaueUnian MseAuneuaznau
Haymiienfumaseifiuiuasiiviauedalunuiddelnig Andestvamniala
Selecting topics, planning seminars, oral presentation, discussion and question
clarification related to recent research publication in the field of interest
321 892 AULUMNAUAAIERNT 2 1(1-0-2)
Seminar in Mathematics |l
Feulvveasedn : 1sid
nsdeniideiies MsnemaunsdLw MeaueUInian MseAuneuaznay
Jamiteafuniddeiifiuiasfiiauedaluniidelnlg Aierdestvamnfiauls
Selecting topics, planning seminars, oral presentation, discussion and question
clarification related to recent research publication in the field of interest
321 991 dununufUadianeadinenans 1 1(0-2-2)
Doctoral Seminar in Mathematics |
Foulvveasedn : id
nMsdeniideiier MsnmaunsEILL M iaueUInla) nMseAuTeuay
seutlymifeatunuideiifiuiwasfiiiauedaluniidelng fiesdestuanud
auls
Selecting topics, planning seminars, oral presentation, discussion, and
question clarification related to recent research publication in the field of interest
321 992 dununufUadianeadinenans 2 1(0-2-2)
Doctoral Seminar in Mathematics |l
Foulvveasedn : id
mMsdeniideiies MsmaunsEuLw MediaueUInla) nMseAuneuay
seutlymifeafunuideiifiuiwasfiiiauedaluniidelng fiesdostuanud
auls
Selecting topics, planning seminars, oral presentation, discussion and
question clarification related to recent research publication in the field of interest
321 997 NS 48 viiin
Dissertation
Foulvveasedn : id
nMsinIdesuatinaans uaznsWsunaddeluguguiinusaeldauginves
AzNIIIMSTIUTNWI W dnus
Conducting research in the field of mathematics and writing the results in the
form of a dissertation under the supervision of the dissertation advisory committee
321998 AU NS 48 viaefin
Dissertation
Feulvveasedn : 1sid
msviidesuadinmans uasmadounaifelusunuiimsaeldmuugivonuenssunisi
14



321 999

333 731

333 761

333 823

333 824

UInwnufiinus
Conducting research in the field of mathematics and writing the results in the form of a
dissertation under the supervision of the dissertation advisory committee
AU NS 36 viaefin
Dissertation
Foulvveasedn : lid
msindesuadinmand uasnadounaifelusunuiimsngldmuusnivosnusnssunisi
UInwnufiinug
Conducting research in the field of mathematics and writing the results in the form of a
dissertation under the supervision of the dissertation advisory committee
aunsaeyiusadyuarn1sUssyn 3(3-0-6)
Ordinary Differential Equations and Applications
Foulvvessedu : luid
nguijunmsiieguazanuduniafon nauivessunsieouiusidadu szuudasy
UUIPUIU aun1ssdsaynuslidady
Existence and uniqueness theorems, the theory of linear differential
equations, plane autonomous systems, nonlinear differential equations.
MIATillavLarnsUszend 3(3-0-6)
Numerical Analysis and Applications
Foulvveasedn : id
aunshi@adu MmadssanamuinkaznmsUszanaaluge. Msmeyiusidiaiay
WazansIdaman1e NIMUSIUSIBeiaY Haymensuduassiin Jyymarvouansdin
Nonlinear equation, polynomial approximation and interpolation, numerical
differentiation and difference formulas, numerical integration, two-dimensional initial-
value problems, two-dimensional boundary-value problems
VoW wazMATANITLINLAY 3(3-0-6)
Distributions Theory and Technique
Foulvveasedn : id
flafdulausananiwazarduinan nquivande-loluanvesnisuanuas auddudy
Y9INSUANUT Msuanuasiienalasduiinfageen eyitusmsuanuasesilaiduiingzlanlsl
seiles miLLﬁmLLﬁNLL‘U‘ULV];JLW@%LLazmiLLﬂaij%'EJ% Naqaﬂ@amﬂLLazﬁ'ﬁmmmifuadmiMﬂ
49 Msuasadany
The Dirac delta function and delta sequence, the Schwartz-Sobolev theory of
distributions, additional properties of distributions, distributions defined by divergent
integrals, distributional derivatives of functions with jump discontinuities, tempered
distributions and the Fourier transform, direct products and convolutions of
distributions, the Laplace transform
N3ULYNANG BINITHINI 3(3-0-6)
Applications of Theory Distributions
Foulvvessedun: 333 823
nsUssgnAdmsuauMaBeyiusady nsUssenddmsuaunsgieyiustes N3
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333 825

333 826

333 831

333 841

333 842

333 843

Usggnidmsuiymaney msUssgnddmiunisunsvesnau ansdiiusseninanisuania
waznquiluiud Boudande
Applications to ordinary differential equations, applications to partial differential
equations, applications to boundary value problems, applications to wave propagation,
interplay between distributions and the theory of moments, miscellaneous topics
Hlertumnatoialy 1 3(3-0-6)
Generalized Functions |
Foulvveasedn : luid

flafdusmageunailsddunadomlu msuwamyGesvesilsddunadevily suuuy
wnzvasilsitufinadeiily

Test functions and generalized functions, Fourier transforms of generalized
functions, particular types of generalized functions
Herdunaerialy 2 3(3-0-6)
Generalized Functions |l
Foulvvessnedun: 333 825

Uinlidmeoveladidady  eitundnyauasileridunadely  mswamiGosues
flardundnyauazileitunsdomll Uiglivesuils

Linear topological spaces, fundamental and generalized functions, Fourier
transforms of fundamental and generalized functions, spaces of type
ﬁaﬁﬁamqaumiﬁqaqﬁué%qa 3(3-0-6)
Advanced Topics in Differential Equations
Foulvveasedn : id

shdetugamaaunmadeyiusiimasldsumuaulafinwegnen e

Advanced topics in differential equations currently being broadly investigated

shdersndnmaniUssensidugs 3(3-0-6)

Advanced Topics in Applied Mathematics
Jeulvvassedn : lifl
shdersadinmaniUssgnddugeiimdslisuanuaulafinwegiin s
Advanced topics in applied mathematics currently being broadly
studied
LLUUﬁi’ﬂammegﬁa%guqq 3(3-0-6)
Advanced Econometric Models
Feulvvassedn : lifl
5ITUAVBUATEINALALTRYA N1TIATIEVINTTAANDAIETOYAUUUANYING AT
"3Lﬂi’]mﬁmmmaaé’fw#’fa;ﬂaaqﬂiuna’l L%&%uqq
The nature of econometrics and data, regression analysis with cross-sectional
data, regression analysis with time-series data, advanced topics
AUNTTIDYRUSUAL TEUULTING IR 3(3-0-6)
Differential Equations and Dynamical Systems
Feulvvassedn : lifl

16



333 844

333 845

333 846

333 861

nuvhluresszuuidadu noufaneivesseuulidadu uilwadiadosuasngud
UNTBIFSVLUU-NTOURNU N i1 T19v0952uU BNy ngufuanis-tuuandgdu 1dns
Al Msdauuyans luesiadu

General theory of linear systems, local theory of nonlinear systems, stable
manifold and Hartman-Grobman theorems, g¢lobal theory of nonlinear systems,
Poincare-Bendixson theory, limit cycles, Poincare maps, bifurcations
sefoumameamnsfigniugs 3(3-0-6)

Advanced Optimization Methods

Feulvvassedn : lifl

mamamnzaudeos sedeuiimmamuzandunaiieud sadouitid
Usgung %umau%‘%l,%aﬁuqmiuLLaz%umau%%ﬁwmmiL%awam"m R R IR R PR HITRIEY
doifies n1sduamefivaznisfudefesing sufeuiinsmeanminzandanudiazdy
5L UEUITNTANRLZ FULTIDINTNTUA

Continuous optimization, Gradient-based optimization methods, population-
based optimization methods, genetic algorithm and differential evolution algorithm,
discrete optimization, local search and tabu search, probability-based optimization
methods, ant colony optimization methods
FEUUNAINEMTULATYGHRA 3(3-0-6)
Dynamical Systems for Econometrics
Feulvvassedn : lifl

uuARiug LA SEUUANATS szuunainfisiifgauas msUszenduisuszans M
ﬂ"]mmzﬁqmwuwa*’im%uuuzﬁ'] nsUsEYNAUIYsENIAmMIUNMIIA LN AL T dALUY
wain

The basic concepts and scalar systems, dynamical system of higher dimensions
and some applications, an introduction to dynamic optimizations, some applications to
dynamic optimizations
ﬁaﬁﬁamiwu@qwaﬂfm%uqq 3(3-0-6)
Advanced Topics in Dynamical Systems
Feulvveasedn - 1sid

shdetugimeszuudmatafimddldfunnuaulafinmoganiiseng

Advanced topics in dynamical systems currently being broadly
investigated
Vo uiendineansvotssilouisaungninnin 3(3-0-6)
Mathematical Theory of Finite Element Methods
Jeulvvassedn : lifl

RICCIATI Uniileluian MsdnguuuuiuwsvesldymaArauidanes ns
a519U3gfiannBnine ngufnisuszanamvunalulsgileluan Jynduwdsia n 33
gundndrielagldnsavatonuu Fanaunan wadarhend U EnauNaIy

Basic concepts, Sobolev spaces, variational formulation of elliptic
boundary value problems, the construction of a finite element space, polynomial
approximation theory in Sobolev spaces, n-dimensional variational problems,
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333 862

333 863

333 864

333 865

333 866

finite element multigrid methods, mixed methods, iterative techniques for mixed
methods
‘wqwﬁmiﬂismmﬁmmﬁqﬁﬁﬁu%uqq 3(3-0-6)
Advanced Approximation Theory of Functions
Heulvveasedn - 1sid
wadnsylUlunguimsuszanaue  msUszinaalaowusdeiinaid ns
Uszanaurlagnunangaivadin
General results in approximation theory, approximation by trigonometric
polynomials, approximation by algebraic polynomials
shdemamnuiimavszanuresiladtutugs 3(3-0-6)
Advanced Topics in Approximation Theory of Function
Foulvveasedn : lid
shtetugemmeeiimasanusmesitaduinddldfuemuadafnmerg
MNYIN
Advanced topics in approximation theory of functions currently being
broadly investigated
suouiztuussnoumuvoutu 3(3-0-6)
GR
Advanced Boundary Element Methods
Foulvveasedn : id
umi gindmsadamans Jyméndluaesdd JjuRnsigeiiavvesseilou
WanBnamveu waluladaundnauveu sedeuidaudnauveusuuaududiu
nduaTugfudwisuilagmiBadu weelymlddadu mavssend ey Fdoduge
Introduction, mathematical background, potential problems in two
dimensions, numerical implementations of the boundary element method,
boundary element technology, the dual reciprocity boundary element method
for linear and non-linear problems, applications and advanced topics
ﬁaﬁﬁamqmﬁLm’wﬁl,%qémamguqa 3(3-0-6)
Advanced Topics in Numerical Analysis
Foulvveasedn : id
shdetugamamalinneidainaiidadldfuanuaulafinwmeganiieens
Advanced topics in numerical analysis currently being broadly investigated
sstlenansidsndnmanitugs 3(3-0-6)
Advanced Mathematical Geoscience
Foulvveasedn : lid
WUV NALAAERILATLUIAANIALNAIERNS ﬂ’]‘imﬁﬂﬁLLUULaﬂgﬂﬁJm
1 Jymidndlussdlmans nmsadeaunisiiesuiemslnavesivenaiosuntiudu
#u Yguniswinagnisunslussalaians Jeymnisaromdaduuazla@adulussdl
mans aunslamesludnlii@adulussdlmans
Mathematical modeling and mathematical concept, uniform conservation
of mass, elliptical problems in geoscience, derivation of equations describing flow
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333 867

333 868

333 869

in a pumped aquifer, convection and diffusion problems in geoscience, linear and
nonlinear transport problems in geoscience, nonlinear hyperbolic problems in
geoscience
ngufNshUannudeundunssUNand 3(3-0-6)
Geophysical Inversion Theory
Foulvveasedn : lid

Haymdeundudunuzi Yssnnveslgmieundu Jymisunduidaduiu
Foyanuuuou Jymiounduidaduivdeyaiiliuiueu anudanunazaisoyuiy
Yaymdounauluidadu

Introduction to inverse problems, types of inverse problems, linear
inverse problem with exact data, linear inverse problems with uncertain data,
resolution and inference, nonlinear inverse problems
Fidwnaviugdusuuasmassdliang 3(3-0-6)
Advanced Numerical Method in Geophysical Modeling
Foulvvessedu : luid

WrarsdrianaznsUszendtuwuuItaedlutamiimiessaiidnd 5aund
d1iakarn1sUsrendnusuuiItaeslddrmiimiessaidnd 3Usunsdndauazns
Uszgndfuuuuinaadluirmimessdiidnd Fsnaseiniauuuniabesasnsussend
funvuiaedluirsmiihmsssdiiiand Bhneshiauuugududeunasnsussgndiu
wuuiasslutadmsssainand

Finite difference method and its applications to geophysical forward
modeling, finite element method and its applications to geophysical forward
modeling, finite volume method and its applications to geophysical forward
modeling, staggered-grid finite difference method and its applications to
geophysical forward modeling, edge-based finite element method and its
applications to geophysical forward modeling
Fidwnaviugdlunisuvarudeundunisssditand 3(3-0-6)
Advanced Numerical Method in Geophysical Inversion
Foulvvessedu : luid

unt Msularnudeunduidsaestesgn nsudamnudounduvesdenual
WnsReuadiaIsinsiieuddegalididadu and-gadu 38ated-dadu suleuisd
wanduiunisulanudounaunesIaNand 353 auin1sgas1sdmsunisula
AMUTDUNAUNIISIUNENE

Introduction, least square inversion, OCCAM’s inversion, conjugate
gradient method, nonlinear conjugate gradient method, Gauss-Newton method,
Quasi-Newton method, genetic algorithm for geophysical inversion, differential

evolution method for geophysical inversion
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