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51151KNEgNIT e #NT LNLT K] 3(D6)
(Foundations of Mathematics)
TKKELNLTK@OKNOlﬁITi T
UPEEQ§nRT OESNI I T 6 gNEENKIh|OE
Lgic. Methods of proof through sets and number |1
Relations. Functions. Cardinal numbers. Binary operations.
equivalence relations.

« 2«
« ¢
(Z<

511512 n g é ANT T NJ T KKJ 3(06)
(Abstract Algebra)
O E@OIBTHhde& | NJ JLNNILIT Ik hﬁrEJNelmgN
EKn| OEKn)] OFEgnT OT k|l gAT T GN
I DRT gNIT 8 EKNEOG6hOJT & EENKO]

j Nééj Nj Il khq

Groups. Group actions. Sylow theorems and applicatit
abelian groups. Basiegpadpangs. Unique factorization doma
Polynomial rings. Fields and field extensions.

511514 ngé ANT 6 g NEG L ol 3(25)
(Linear Algebra)

KNT T O6gNEOLOI O] KNijOINGI EQT
EhTOINTﬁE@@@HIm@mﬁo&@ﬂ@“ﬁﬂ@
| KET NOENKO] E6GNEL OS] ET KnJ OEN
e SNT I AOKNENK] KNj nET q

Linear systems. Vector spaces. Linear transformatio
functionals and dual spaces. Diagonatizatinitall dodas.
Inner product spaces. OrthonOBpaktizsidecomposition.
Utilizationf software paf@@psogramming languages for
computation and applications.
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51150V k | g KI nLdgNE i g é HNID6)
(Algebraic Codlng Theory)
ENKT&EI T OKk NENKOEO©e &8Ol j Nh

UIKh@éSNEnhOKInLogNEoLGIOKI

EITNET K| gnKInLOKNENKLKOGNEKT

5T RIOOENKEG 66| KIOEKS KISNG KR & K
Error detection and correction. Encoding and decoding

Finite fields. Linear codes. Cyclic and B@itabdasndVeight
Bounds in coding theory and constructiorsrtbbgaalas. Self
codes. Skifil codes. Complerdeatagodddtilization of
software packages for computation in coding theory.

511528 H#NT | Noé KNNT 3(306)
(Mathematical Analysis)
KNlTeSNIIIeKNEOjKNuOJNIM

UJPEEQ§AT T nl 6 IlmKINEI(]Ir]IEnNJneIIlEGIH

Real number system. Metric and topological spaces.
Series. Continuous functions. Derivatives. Riemann integra\
and series of functions.

511560E NKI N6 é KNNT

(Real Analysis)

| Alg&IHENG GT O
] KNi1 Al 1 QO7T 7T K
OF k1 1

Algebras of sets. Outer measure. Lebesgue measure
measurable functions. Riemann andgtabedyjfferarteation
and integratf@paces.

51150E NKI N6 e KNNI g6 § NEIJP EI3WHH n |
(Functional Analysis)
| KNij OJNT F KAJ O] KNij OIJNT NT Né
6] hOT k|l gAnT T EKNIJ] uh OF Kk @Ee i N
T NI NeOT ni hSNOT NT ENKEKNgnT OT
i NI N6 gNET AREGNEOT K|l gnaT1Tnil O

Normed spaces. Banach spaces. Bounded linear oper:
mapping theorem. Closed graph theorem. Uniform bou
principlélaHBanach extension theorem. Compact operators.
operators. Inner product spaces. Hilbert spaces. Orthogo
representation theorem.
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51152E NKI N6 e KNNTI g § NE Gol 336)
(Complex Analysis)

NWPEEQgAT | NGood K NON Ikd] GyEIN K &N | EK
ij N 1N§IEgNIOLnlLIEéGNEOgNENK
JET 3T kOl k| gt T ENKLNEEI EKAJn

? 1 JwrgaOdsIarngq,OAmknJ
applicatlmgqlartMldepllca_t@/Iaxmgm principles.
Lmpk j Od_kgjgcqgO_ | bOKmlrcj U

5115B8L 1 | 6 k] A O 3(06)

(Topology)

| KNij OJBN\BKGKNTEI 6l &1 NS B @ERNAT IO G it
1mhoKNEN@GnEgmnmm®MEmmmmmxm
i Ké OM&IjNNjIOGNOT 7T j néek Nh

Topological spaces. Convergence in topological
Continuous functions. Open maps and closed maps. Corn
Connected sets. Countability axioms. Separation sixioms. Pr
Projections. Euclidean spaces.

G1B651é HNT L NLT KB@®GNEENKE A R
(Combinatorics)

UPEEanIEnIEBMBEN%@wIErEm
&l EOKJ 6 G] qOT k| gn TIeIEo[K]NO
Generating functions. Recpurremcg ml g, ONgec

1 b OP _ k gNodw Lg Qfgitbimitoriatigesigns. O

51155 k | g n EKNIJ 3(D6)
(Graph Theory)
EKNIJOKNEKNWUD] nlj OEKNWUT ©1 el
EKNUDOT T I ] BOEKJOEENBRONT NE OKN
Graphs and subgraphs. Trees. Connectivity. Graph
Matchings. Eulerian graphs. Hamiltonian graphs. Planar g
colorings.
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51156L k | gnél ELJENKOQGNELI 13f3®6h I 7 QL N
(Theory of OrdiDdfgrential Equations)
KNTTOgNEoSGLOSI &I EL JENKMNIGINE I
OgRHENGIGI ESOT I KOk NL J ENNIDK N K
Oj Tif Nt KNT NT 3L OO] Tij Nt KNI NT ¢
OLT A] Kif Witnkdad rKa1 g BKEG I o1 O

Linear systems of first order ordinary differential equatic
line diagi@imnear systems. Vector and matrix equations. Ste
linear systems. Autonomous systems. Phase plane diagrams
diagram for lirystenss. Lyapunov functions. Stability for non
autonomous systems.

511562 JENKOGGNEI T ni1 AT 1 Q] n3(36)
(Partial Differential Equatlons)

6 E oy edbENDIF J & F Eij Nel NgNeéeANT L N

L' I ENKOS § ErTnuﬁENmﬁgNEiEKﬁ
et 01 F K67 K NOLJENKSGNEI NKNGT
énNLOEthOKNINTﬁlKﬁEENTOINT
Ok NeednJnéelioel Oj koGk] OT T +nl

First order and second ordifflepamtial equations. Elliptic,
hyperbolic, and parabolic @Eyisteore® and uniqueness of
solutions. Maximum principles and energy methods. Methoc
partial differential equations on bounded and unbounded don
solutions. Selspaces.

5115CE NKI N6 e KNNI o gNET n i3 O
(Numerical Analysis)
ENKI N6 éKNNT n Né kPNkhDO &k NE H

dje

ENK&JnK@ME@@@ﬁ@M@NﬂHW&Eﬁ
' A KRG REMNK 6 © & &Okio@GxY N K NET

NEFT nit alT1qQ

Error analysis, stability, and convergence rate. Soll

nonlinear equations. Solutions of linear systems. Interpola

fitting. Numerical differentiation. Numerical integration. Sc

differential égna and systems of differential equations.
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5115TB k | gnogNEeHNT LNLT KAgadek|] PGl N
(Mathematlcal Theory of Inverse Problems)
L J T nd INE [« PGS ND R ER(ER I &R 1 K i 1IN d8 o
0 WIE@RlNO@KK@IH.@ErNrEP@dEIMM{PEO&N“o&Kn
ONINEGOIT BENOCGRENOEKEQGKN&RE 6§ Kl K
Fundamental propertiepo$enhitiverse problem. General
theory of regularization. Classical regularization methods.
singular value gesii®iikhonov and iterative regularizatio
methods. Regularization parameter selection rule.

516578 H#NT LNLT KQ] KNj nET Qo3(2@BRI ET ©1
(Introductlon to Applied Mathematics)

OT | eSIBARKNEEOKL I ENKQY ME O] x
0Gk] 6GNEI NoeKNNT gél ELJENKDOS§
KNY T LIEDNKOGRESOONERAT Qk 8 & E|
e HRANT LNLT KQE& ENKLKONEOT T &S Nk
efANT LNLT KAEAT ERF I BNERNEGPEAF
ENKEJOs6)] KOEKJI L SN OGKKRNEENX] LI KKEIN-E

Fundamental concepts of ordinary differential equatic
partial differential equations. Analytical solutions of differentie
Numerical salufior initial value problems andlifigseigl of
equations. Numerical solutions for boundary value p
Mathematical framework for modeling. Analysis and eva
mathematical models with real data. Design of proced
mathematipabblem solvidigization of software packages o
programming languages for coMisutaticatiand

511 50E N Kd INEEM)RNT 1 T 3(D6)
(Optlmlzatlon)

OT 1 & Nh 1 IBRTIgGNK Kl NETEANEKE TNr'e v OuF -
gnT Of NTAer ETNITAT Of NT AT NLT N
& EESNKYMRIGINT J 6 & KR i &NER Sdim R0
OENRNr 1T cc OEKHALNE]| N

Basic concepts of optimizdioensmal search methods.
Ep _bgclrOkcrfmbg, OLcur ml yq¢c
Quablewton methods. Global search algorithms. Theory of ¢
optimation. Algorithms for constrained optgudhiasons. Case
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511586 e KNr F EJNFT NEeéel Ji NI 1) KqL SN
(Computer Tools for Mag&timaeiats)
6 E N jE R 88| SREWD 1O
ENKLKONEOGS I ELINKILSEEG #KMTT LONE DI
6] KOEKJT NKNET SNENT Ok NENKI N©&
Mathematical document creation. Tools for solving mat
problems. Spreadsheet and basic statistical data analysis.

51159ENKLMNE|] NI NenNBPa NN NkWPEEKET SN
(Research Study and Art of Presentation in Mathematics)
0 Er]rnlhlloa‘:’)éEGIFBll(OIDlnGI N

EKN] T KKIJENKI N&gnj Ok NEg!I JNj
gNT 86 JOKkENT I Nenj Ok NE NG & INE
eBNT LNLT KON G IE R aiE ji TN i NEmEiRiTK .ON
5i 7 O1 Knj KENT OLNk] NOKN3T el Neé

Research ethics and related laws. Mathematics
classification. Research datmii@seatiandrelridvterature
review and discussion ofntafmematics. Processing skills an
research methodologth@ématics. Publication process. Arts :
techniques of media creation. Concepts and techniques of pr

511598 nJ JT NTINEé #NT L NL T K aud21)
(Seminar in Mathematics )

6 E NrA-hlj cBSEEBKADIN @ | N

ENKEARLATIT NI NGNENKOENKL n
ENKLKONELNRNrFT SNOLTF Ok NKNj EN
é A NTEINNRINIOGKAAONK] n NES ] RI' T NEE

Orgaatmn e@icademic seminar. Study anohdigpicssion
of interest in mathematics. Creating presentation media an
report. Ethics and accuracy of mathematical citations. Formal

511598 A J J T NIT2NEeéeH#NT L NLT K auoe-1)
(Semlnar in Mathematics 1)
o ENirn A IMBIIQIK)IED)InvEI
N

~

N

”VﬁNgégh’ JIT NI NGNENKOENKL ™M
6T 1 eNhENKI N&rj 87 DRIFET ©T 08 KR
ENBNOLTFI]nNES| RT T NEENK

Orgnization of academicSteieynand discussion on topics
of interest in mathematics. Preliminary research ideas. Ethics
of mathematical citations. Formal presentations.
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511690 NT §J NT N1 T 1 &JneM®IdBNTT 61 n
(Thesis) )
ENKESNIThInl €611 Nénj T NEéF
ENKINénjoENKééﬁjToKNENKTSNé
KNj ENT Ok NENKLFT ]t FEEAT O&8 KNJ

Formulatiomesearch topic in matHateattcseview
Research design. Research proposal writing and presentatic
research. Report writing aedaieiiesd@esearchies and
dssemination
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