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NIsAMUANAENSN191T8UF T8AUTI8T97 (Course Learning Outcomes) A1
\FouleatunadnsmsFeussefundngasosadussuuuasdaiou ieatuayunisiaun
AGuuluTsaaussnugauiivdngmaimun Tnewiumsiannlulssduddy Wun
o MauAdyrmepdamandliedn
o mslfinalulodidva dygiuseivg wavieTesdiometoyalunsdeasuaritaus
o MIATNOAAILIIMINIUNTEL UM TITENATnmEn T
o MSUHURMNATEFTTHTIBUALAIMIURAYEUNITINTG
wananMsdansiisunsaeuluseing vangasfidaaiunisussquadinsms
Seufthufanssuasuningns i
o MEnUFTRRBuazMTENENAN UG
o madadusuinnmsanglundngns
o nahThiEuenanulunsUsEaNMIIIANRAERT
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o maUszendltinaluladidva Jryryusefvg (A) uaginenisteya (Data Science)
luusunass

Y
o Y

Aanssudsnanatvayulviiseuimuwinuerisiwivnis msussyndldass msdoans

Y]

AN uagmIvhauswiugby Faaerraeddaensaiu PLO 1-PLO 4

Vil N190BNUUUNATNEN1TIT8US SEAUNENGATADAAR 94N UNIATFIUA YA
sEaugaNAnvIvamInEdeinensatanslu 4 a1 lauA annug vinve aSesTsuLazAnye
yARa laeimuanadnsnnsiieuiuemangns fall

PLO 1 a%wassduamu%ﬂimamsg‘sﬁmﬂ"ﬁmmfuaawﬁnm‘smmn‘immamﬁuqa
Wewauuumaityvmsedamansegradussuuliiinanimuasldunis
gausulusziunAnaeunA

PLO2 (Henlfineluladisva Jyguszivg uasiaiaaflomdnnmanidoya 1o
dufiu Tinnedt wasiiauadeyavienanuauadamansliegugnaeiuas
WanzaNiuuIuY

PLO3 UfURmuidesisaiusuidnveunielaasseiussaninide uazdnniy
Awfnmthmednms iewauauesetsraiiies

PLO4 HAoasesdennuf uwada uasdodunumadnmsiedieneavisuanuaoy
Bouswiugdulfedadaau gnies uasimnzaufuuiun

naawsNIsIseuiTelvavangns

Hadwsn1sieuivewmdngnItunmumel Ineliswazidendall

a 14 a v o o a ey w v v w

o dfavuln 1 Wsunsiauianuivedamanitugs Anvinvenmsdunitmunuies
msbmaluladfdvawazinsoddion1entinians afnwIAuAIREININITINIG

1 [

aeulusyuU

o ddnruln 2 lefunsinduinusgivienidenuazniinide ioysuinisaug
nRAGAMERSTUNMTasNDRANNS I ansaRlinawide Weuinednus uae

dauananIdlusEAUTAVIaUIUNR
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3. 3uaunaein laseaiimangns 918991 A1a5U1ETIIY LAUNUNITANY

3.1 Sununmitsinsunaaanangas ldtaendn

3.2 Inseas1mangns
N, AYuan
-Ausiun
AgnenUeAu
Ay nendan

Y. ANUITWUS

3.3 51899
f.  AYen

- duuun
01417597

- A anderu
01417511

01417521

01417541**

- Agueniden

lsidfosndn

Taidaenin
laitiaeinqn

laddaendn

duuun
(Seminar)

NMTAATIEATIRTS |

(Real Analysis 1)

WoAA |

(Algebra 1)
suilauitnendinanans |
(Mathematical Methods 1)

TnedaniSeusedvnesalul

01417512

01417513

01417514

01417516

01417522

MIATIEA T |
(Complex Analysis 1)
MTAATIEATIH AT
(Functicnal Analysis)
AMTIATIEATIDTS |l

(Real Analysis 1)
neunTUsTIN

(Theory of Approximation)
Woadin I

(Algebra II)

** gagivdiul s
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36 U7YNA

21 wiaenm

2 wuwha
9 wiheia
10 wuwin
15 wiqefin

21 wieAn

2 Wi
1,1

9 wWuwin
3(3-0-6)

3(3-0-6)

3(3-0-6)

laitfounin 10 wiein
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)



01417523*

01417525

01417532

01417533

01417535

01417543

01417544

01417546

01417547

01417571

01417572

01417581

01417582*

01417596

01417598

9. e

01417599

fivniindudulszynd

(Applied Linear Algebra)
nonolat

(Topology)
NouRIUIUTAATIER

(Analytic Number Theory)

nou TN RYAdR

(Algebraic Number Theory)
NSATRALUUBAdnAEanS
(Mathematical Modeling)
MTAATIERTIRNAY |

(Numerical Analysis 1)
NTIATIZRTR A |

(Numerical Analysis 1)
aunsIeyusansay

(Ordinary Differential Equations)
aunsidieyiuseey

(Partial Differential Equations)
AlARARSIANNLE

(Discrete Mathematics)
MR TN

(Optimization)

AN Tsoyiusifugy
(Stochastic Differential Equations)
FBnsTasuiuguninistu
(Stochastic Simulation Methods in Finance)
Sesanznindinaans
(Selected Topics in Mathematics)
Ui

(Special Problems)

Anenfinug
(Thesis)

* seirnala
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3(3-0-6)

3(3-0-6)
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3.4 aruduiusiundngasduniUageuluany/naivduvesdadu
= a2 =3 s 4 ey = ot “I
3.4.1 vanadvv/nguivyneidnlunangnsnidageulnsans/nadvy/vangnsou

Laidl

3.4.2 wwanivv/nguivy/seivlunangasiUageuliane/nalv/mangasay

Taidl

3.5 A195UYSIEIUT

01417511

01417512

01417513

NMTIATIEATIR34 | 3(3-0-6)
(Real Analysis 1)

Avadnvaugn wiwasiaaiudn wadala Henduinla Usiusuas
nauiunmsgidn Yigiiwesuasuivesuagn nauunvesiii Uigli L,
WazNIBYRLS YRS

Algebras of sets. Lebesgue measure. Measurable sets.
Measurable functions. Integration and convergence theorems. Measure
spaces and product measure, Fubini’s theorem. L, - spaces and
differentiation of measures.

NMTIATIBATEDU | 3(3-0-6)
(Complex Analysis 1)

Hridudiasedt aunsla®-3dul nsmusiusddou nowfjunlad
gnsUnusled wanAuendadn sunsumdudetou aunsuaBiTud
VOWIUNAIUANAN LaENITAAINUY

Analytic functions. Cauchy-Riemann’s equation. Complex
integrations. Cauchy theorem. Cauchy integral formula. Maximum
modulus principle. Complex power series. Laurent series. Residue
theorems and conformal mappings.

NMTBATIEALTHaN Y 3(3-0-6)
(Functional Analysis)

UipiififiAnusenBadu Yigllvesuna Vinlvesdauudn Uigiiia
rfafifiaUsesndadu noufunvesuine-adlatiend nquiunnisdwuy
U nguiunnsmln veiunueeiu-uiunn

Normed linear spaces. Banach spaces. Hilbert spaces. Finite
dimensional normed linear spaces. The Banach - Steinhaus theorem.
The open mapping theorem. The closed graph theorem. The Hahn -
Banach theorem.
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01417514

01417516

01417521

01417522

01417523*

NSUATILATRTS I 3(3-0-6)
(Real Analysis 1)
IniisieaSuuaniou : 01417511

esuazyIiusTuyi glumsssu wiwesnagu Yiusuudind
Haos uunianeu-tlales]

Measure and integration in abstract spaces. Product measures.
Integration on product spaces. The Radon — Nikedym theorem.

NN IUsEuIN 3(3-0-6)
(Theory of Approximation)
nsUssanuALUUEiaNe MsUsBnuAUUURTign nnsUseRne
wuuihdsesiosgn nsUssanumlutiwasnsUssinuiugigiives
Fauusn seduturomsUstinmel msussanmuAvasiledulaidady
Uniform approximation. Best approximation. Least square
approximation. Interpolation and approximation in Hilbert spaces. Degree

of approximation. Approximation of linear functionals.

Aivadin | 3(3-0-6)
(Algebra 1)

nyl HeguAswengy naufunvesdlad nyUartideufinedudauuy
91in Fawaslaseainenedd Ty

Groups. Direct product of groups. Sylow’s theorems. Finitely
generated Abelian groups. Rings and its structure. Polynomial rings.

Aivadn I 3(3-0-6)
(Algebra 1)
InfifeaFeundey : 01417521
AR uasilad Tauuuuugadn Tamunisuondadsenauld
athafies lefia uegauazUiglinnmes nstaveevesiian nquinaid
Concept of rings and fields. Euclidean domains. Unique
factorization domains. Ideals. Module and vector spaces. Extensions of
fields. Galois theory.

fondndudulszend 3(3-0-6)
(Applied Linear Algebra)

wisnduavsruvaunaildadu Uginnmeivazniswlandadu am
pedsimnuazidaoniosan Jymardnunuziane um3induanuuou
msUszgndlufuineinsteyaussmsiSouiveaaies

* greFntinluel
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01417525

01417532

01417533

01417535

Matrices and system of linear equations. Vector spaces and linear
transformations. Orthogonal projections and least squares. Eigenvalue
problems. Positive-definite matrices. Applications in data science and
machine learning.

owalad 3(3-0-6)
(Topology)

ﬂ%qﬁL-‘ﬁawawaia&msﬁaff%’uoiaLﬁaa mandeulouaranunszdu
dansunmstuuaznisdauen  nquiunivlauen noujundssesniuay
wisPaLLINAE U3Beszasmefianysaliasyigiifleidu nundnyauas
EETGTGH

Topological spaces and continuous functions. Connectedness
and compactness. Countability and separation axioms. The Tychonoff
theorem. Metrization theorem. Paracompactness. Complete metric

spaces. Function spaces. The fundamental group and covering spaces.

NOEATUIUTRATIEN 3(3-0-6)
(Analytic Number Theory)

vdofidymemguisuuiuilalagiinsiesey feddy
\wnvesEiu vquinautiunassadouiiney feidudnguasms
Uszend Anuluefde

Important topics in number theory solvable by methods of
analysis. Riemann zeta functions. Theory of partitions and the circle
method. Elliptic functions and applications. Transcendence.

NOuITAYALR 3(3-0-6)
(Algebraic Number Theory)

auwwdIuI NgugRURRLazNENgANARIAYEIL Avivalsuduay
Aansduuun Swumn rduismveunnfud nauijaouin

Number fields. Ideals and fractional ideals. Difference and
discriminant. Class numbers. Dedekind zeta functions. Valuation theory.

AsESIILUULTIAdRFanS 3(3-0-6)
(Mathematical Modeling)

winmsaluvasnisadiuuudndamans a1ssveinisingie
sruvlumMsaseiluy MUUUNIEINEIMERINIBNIN ALuuYestafy Mwuy
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01417541%

01417543

01417544

Muman i Muuumetanamans AMUUNIIMIouAY LarfluunIe
quimsngud MUUUNNEIALAERT MULUUMLATEEAARTLALN YA
tasdy msaiwhuuuieldluresfiomed  Tasimsidegesdmiuianue
avaulasidonidedduidoslnemiednedi

General principles of mathematical modeling. Essence of
system analysis in modeling. Modeling in physical sciences. The
Newtonian. The electromagnetic. The hydrodynamic. The quantum and
the relativistic models. Medeling in social science. The probabilistic and
economic models. Modeling for computer usages. Individual project
selected from one of the above topics.

suLBUIBNAdinAERNT | 3(3-0-6)
(Mathematical Methods 1)

numuIRuSBeuuarnsaRgy MsUszynAaN BB YRUSUUY
Wy yvnAnvey euiustosuaznsuszgnd aun1sideuswug msld
gorldufuTainTedlandnmansddauasmaluladilyguseiug (A) Tunns
a¥uuuiaes Asent wasuidgmnisednenansiiiendaetamnyay

Reviews of complex integration and conformal mappins.

Applications of linear differential equations. Boundary value problems.
Partial differential equations and applications. Integral equations.
Utilization of mathematical software, digital computational tools, and
artificial intelligence (Al) technologies for mathematical modeling,

analysis, and problem solving.

MIVATILATWAAY | 3(3-0-6)
(Numerical Analysis 1)

sudsuistuisuasmmetudmsutgmaduiy sudeuiBuasis
Fuiosdmiutlymenvouresaunisdeyiusaiyuasoyiusdesiuy
Waduuaslidady

One step and multi - step methods for initial value problems.
Finite difference method for boundary value problems of linear and
nonlinear ordinary and partial differential equations.

MIIATIEATE Ay I 3(3-0-6)
(Numerical Analysis I1)
FfiRoussuNInNey ; 01417543

** s3yiul
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01417546

01417547

01417571

nsdnguuuugauLazUUULEY MIUsEMARIEIS eI NaDAY
Haituguodwluiddiuuy nsviilvandigruesiladduliauuundse
sUssinuAndeInluidduns  nmsdalusunsuveswluviddumvlundauas
aodlli msgihuasmsuszinumanuraineaeuluI it s
Ussendfulymimeanna Jyvnaniangasastygminisiansgany

Strong and weak formulations. Galerkin approximation. Finite
element basis functions. Minimization of energy functionals. Finite
element approximations. Development of finite element programs in
one and two dimensions. Convergence and error estimates of finite
element approximations. Applications to the equilibrium. Eigenvalue and

propagation problems.

aunsigeuiusanly 3(3-0-6)
(Ordinary Differential Equations)

nguinnsleguasduliognaufen nshidudassdaduvemainay
nquivhly vesaunsdeyiusaiyuuuiadu ifosnmusskaiaas vl
wasmasiuiu aumadeuyiuslulawu@dou

Existence and uniqueness theorem. Linear dependence of
solutions. General theory of linear ordinary differential equations.
Stability of solutions. Perturbation theory. Differential equations in a
complex domain.

aunsilvoyiuseay 3(3-0-6)
(Partial Differential Equations)

aumsBseyiusdasfadadusuiunis nquijvodaduaslmaniad
FENEaEIaNE rmaﬁu,un*ﬁzul,gasLmuﬁ’r:ysﬁ’ﬁ*uaaaunwu:‘u‘wqﬁuésjaauuuL%q
iWu nsfmusiiudnuestiygmizaian nquimluvesaunisleamesTuan
AUl uazaunsnsludn sruvaimadaduiasiadadususunis

First order quasi — linear partial differential equations. Cauchy -
Kovalevsky theorem. Characteristics. Classification and canonical forms of
linear partial differential equations. The well - posedness of the
Dirichlet problems. General theories of hyperbolic. Elliptic and parabolic
equations. Systems of first order linear and quasi — linear equations.

AGINATARSLALMLIE 3(3-0-6)
(Discrete Mathematics)

wudslumsuas @iy nmseenuuuiiiiuugen nyml uld!
Msivalutieay nguivieanu
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01417572

01417581

01417582*

01417596

Concepts in combinatorial enumeraticns. Block designs. Graphs.
Trees. Flow in network. Network — theory.
nsAvIE TR 3(3-0-6)
(Optimization)

nMseTeiBau vumunsldsunandady  mslusunsuiigs
aosuaznslusunsusuadn - mslusunsunatnuaznisusunsulaidedu
memAnmzigaluUigiinnnes

Convex analysis. Reviews of linear programming. Quadratic and
geometric programming. Dynamic and non - linear programming.
Optimizations in vector spaces.

aunseyiusIiugy 3(3-0-6)
(Stochastic Differential Equations)
YefigpaSeuintou : 01417511
nudruinesdu nssuiumaiiudgy nsedsuiivuuunadey
Usiusuuuiitugu grsvesdle nsussenduasauninidayiudifiugy
Probability theory. Stochastic processes. Brownian motions.
Stochastic integrals. Ito's formula. Applications of stochastic differential
equations.

WnsTeeuiugunansdy 3(3-0-6)
(Stochastic Simulation Methods in Finance)
JenfiFeadounntou : 01417581

nsnemiileduiuguuaziusdy nsTaensyuumsiiu Ms
1a930du naliansananuudsusiu Bnsueudansla n1sussennng
QREE

Generating random numbers and random variables. Simulation of
counting processes. Simulation of random paths. Variance reduction

technigues. Monte Carlo methods. Financial applications.

Fauanznndineans 3(3-0-6)
(Selected Topics in Mathematics)

o v

Fosamzneadamansiussauligyn FitaiFoalisullusiay
AMANIANY
Selected topics in mathematics at the master’s degree level.

Topics are subject to change each semester.

* sqpirnlnlul
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01417597

01417598

01417599

GHEGTY 1
(Seminar)
nsthiaueuareiuseideiiadlaneedamanslusefuSyyiin
Presentation and discussion on current interesting topics in
mathematics at the master’s degree level,

Ugym ey 1-3
(Special Problems)
nsfnwAuaTmsadamansseAulS g nwasiseuieadoudy
184U
Study and research in mathematics at the master’s degree level
and compile into a written report.

NLUNUS 1-15
(Thesis)
FelusziudSgaiv wezSsussadouduineinus

Research at the master’s degree level and compile into a thesis.

3.6 MIUARINAANSNTITUSTEAUTIE YN

HAAWSNTITEUS
swadvuazedv HagWSN1TTEUSEAUTIBIT (CLO) seAunangms (PLO)
PLO1 | PLO2 | PLO3 | PLO4
Ay anUeAY
01417511 1. figunquiunilddyifesuaeediae | v

S NATIEMTI939 |

wdn USWusiaeiudn ngufunnisgidn
UinfiweSuaznguijunvesmTile
athafuszuy

2. dnausuuIfauazIsnsun Uy minig v 4
adaranslaagruvanzan lagldosd
ATIUFATUNTIATIETIDT

3. Aufuteyaifevuuimiensuddgm v
nadarians lneldinalulag Adva
Uy szfng

01417521
NyAdia |

1. fgainguijuniiddisriungluasie | v
aapAARTIAlAsauTiAdinag
szuulnusssuldetgnsiasuasidy
JEUU

28




HAAWSNSITEUS
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wunauAdgmilumsiesizilaseasng
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Wanzau
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Wingay
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seidBuitnig seilauisnndinaaniUssendlasge
ANAFEAT | QNeiBe ATEUARY Waiussuy
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Ugygyruseavg lun1siasievinas
witmiiedadldogamanyay

3. dnausluIAaLazIsn1suAYynInag v v
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AudIusslouiineadneans

01417597 1. Aupsreviesdmuinadamandain | v
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UTUNMIININTG
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Matrices and system of linear equations. Vector spaces and linear transformations.

Orthogonal projections and least squares. Eigenvalue problems. Positive-definite matrices.

Applications in data science and machine learning.
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Generating random numbers and random variables. Simulation of counting processes.
Simulation of random paths. Variance reduction technigues. Monte Carlo methods. Financial

applications.
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Reviews of complex integration and
conformal mapping. Applications of linear
differential equations. Boundary value
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Reviews theories and applications of linear
differential equations. Boundary value problems.

Green’s function. Fourier series. Partial
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digital computational tools, and artificial
intelligence (Al) technologies for approximating,
modeling, analysis, and visualization for
Mathematics, Physics and Engineering.
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2.1 Kuhapatanakul, K. and Chobsom, J. 2022. On the M 1.0
generalized Leonardo numbers. Integers. 22: A48. 1-7.
(Scopus)

2.2 Kuhapatanakul, K. and Nilasinwong, L. 2022. Reciprocals of M 1.0
the modified 2-series tails. Research in Mathematics. 9(1):
1-6. (Scopus)

2.3 Kuhapatanakul, K. and Ruankong, P. 2024. On generalized M 1.0
Leonardo p-numbers. Journal of Integer Sequences. 27(4):
1-10. (Scopus)

2.4 Kuhapatanakul, K. 2024. Note on the generalized Leonardo M 1.0
numbers. Fibonacci Quarterly. 62(3): 201-207. (Scopus)
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2.1 Sunyeekhan, G. 2022. Coupled fixed point theorems in M 1.0
topological spaces with size function topology. Abstract
and Applied Analysis. 5858050. 7 pages. (Scopus)
2.2 Sunyeekhan, G. and Noonoi, P. 2024, More on continuity in M 1.0
rough set theory, Thai Journal of Mathematics. 22(1): 197-
202. (Scopus)
2.3 Sunyeekhan, G. and Noonoi, P. 2025. Rough sets from a M 1.0

topolegical property perspective. International Journal of
Fuzzy and Intelligence Systems. 25(1): 74-81. (Scopus)
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2.3 Leerawat, U., Sanguansat, J. and Daowsud, K. 2025. On O-
derivations of Krasner hyperring. Gulf Journal of

Mathematics. 19(2): 304-314. (Scopus)

U A
UTTUIYNTH ARINTN Y
HAIU
1. HASTUNFAWIBISEUIETEY A5 wilsder3aunauivinis
Taif]
2. HAIUINY
2.1 Leerawat, U. and Daowsud, K. 2023. Determinants of some M 1.0
Hessenberg matrices with generating functions. Special
Matrices. 11(1): 1-8. (Scopus)
2.2 Leerawat, U., Toka, P. and Daowsud, K. 2024. M 140
Semiderivations on rings with certain algebraic identities.
Gulf Journal of Mathematics. 18(2): 63-69. (Scopus)
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2.1 Pimsert, W., Srichan, T. and Tangsupphathawat, P. 2023. M 1.0
Coprimality of integers in Piatetski-Shapiro sequences.
Czechoslovak Mathematical Journal. 73(1): 197-212.
(Scopus)
2.2 Srisopha, S. and Srichan, T. 2024. On the distribution of M 1.0
consecutive (k, r-integer primitive roots modulo p. The
Journal of Analysis. 32(3): 1297-1308. (Scopus)
2.3 Namphaisaal, D. and Srichan, T. 2024. On the number of M 1.0
partitions of n into exactly m parts whose even parts are
distinct. Electronic Journal of Combinatorics. 31(3): 12
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2.4 Srisopha, S. and Srichan, T. 2024. The odd/even dichotomy M 1.0
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Integers. 24: #A106. 7 pages. (Scopus)
2.5 Tangsupphathawat, P., and Srichan, T. 2025. The two- M 1.0
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sequences. Gulf Journal of Mathematics, 19(1): 392-399.
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2.1 Lachakosol, V., Meesa, R., and Sutthimat, P., 2023. Closed-
form solutions of general second order linear recurrences
and applications. Discrete Mathematics. 346(1): 11 Pages.
(Scopus)

2.2 Yamphram, P., Sutthimat, P. and Rakwongwan, U., 2023.
Pricing and hedging index options under mean-variance
criteria in incomplete markets. Computation. 11(2): 20
Pages. (Scopus)

2.3 Duangpan, A., Boonklurb, R., Rakwongwan, U. and
Sutthimat, P., 2024. Derivation of closed-form expressions in
Apéry-like series using fractional calculus and applications.
Fractal and Fractional. 8(7): 31 Pages. (Scopus)

2.4 Chumpong, K., Mekchay, K., Nualsri, F. and Sutthimat, P.,
2024. Closed-form formula for the conditional moment-
generating function under a regime-switching, nonlinear drift
CEV process, with applications to option pricing.
Mathematics. 12(17): 15 Pages. (Scopus)

2.5 Sutthimat, P., Laohakosol, V. and Meesa, R., 2024. A unified
approach to derive explicit solutions of generalized second-
order linear recurrences and applications. Discrete
Mathematics. 347(2): 16 Pages. (Scopus)
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2.1 Maleewong, M and Grimshaw, R. 2022. Evolution of water M 1.0
wave groups with wind action. Journal of Fluid Mechanics.
947: A35, 25 pages. (Scopus)
2.2 Maleewong, M. and Grimshaw, R, H. J. 2023. Evolution of M 1.0
Water Wave Groups in the Forced Benney-Roskes
System. Fluids. 8(2): 52. 32 pages. (Scopus)
2.3 Maleewong, M., and Grimshaw, R. 2024, Evolution of wind- M 1.0
induced wave groups in water of finite depth. Journal of
Fluid Mechanics. 985: A2. 36 pages. (Scopus)
2.4 Maleewong, M., and Grimshaw, R. 2024, Evolution of water M 1.0
wave packets by wind in shallow water. Journal of Fluid
Mechanics. §96: Ad. 25 pages. (Scopus)
2.5 Maleewong, M., and Grimshaw, R. 2024. Effect of M 1.0

atmospheric density stratification on the generation of
water waves by wind. Ocean Modelling. 191: 102425. 8
pages. (Scopus)
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2.1 Boonklurb, R., Duangpan, A., Rakwongwan, U and Sutthimat,
P. 2022. A novel analytical formula for the discounted
moments of the ECIR process and interest rate swaps
pricing. Fractal and Fractional. 6(2): 58. 28 pages. (Scopus)

2.2 Kosapong, B., Boonserm, P. and Rakwongwan, U. 2022.
Options portfolio optimization of exotic options written on
Mini S&P500 Index in an illiquid market with Conditional
Value-at-Risk (CVaR). Thai Journal of Mathematics. 2022:
169-183, (Scopus)

2.3 Yamphram, P., Sutthimat, P. and Rakwongwan, U. 2023.
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2.4 Anunak, P., Boonserm, P. and Rakwongwan, U. 2023.
Analytical formula for conditional moments of extended
Heston-CEV hybrid model with time-dependent
parameters. Chiang Mai Journal of Science. 50(3): €2023022.
10 pages. (Scopus)

2.5 Duangpan, A., Boonklurb, R., Rakwongwan, U. and Sutthimat,
P., 2024. Derivation of closed-form expressions in Apéry-like
series using fractional calculus and applications. Fractal and
Fractional. 8(7): 31 pages. (Scopus)
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2.1 Sirivoravit M, and Leerawat, U. 2024. Some Identities for
the (a, b; k)-nacci sequences. Contemporary Mathematics
(Singapore). 5(4): 5777-5782. (Scopus)

2.2 Leerawat, U., and Sanguansat, J. 2024. On (f, g)-Semi-
Derivations of Hyperrings: Annual Meeting in Mathematics
2023. Thai Journal of Mathematics. 22(1); 137-143.
(Scopus)

2.3 Leerawat, U., and Toka, P. 2024. Jordan f-Derivations on
Prime and Semiprime Rings. Thai Journal of
Mathematics. 22(1). 85-91. (Scopus)

2.4 Chotchaya, P., and Leerawat, U. 2024. Some Generalized
Derivations on n-ary Multiplicative Semilattices. Thai
Journal of Mathematics. 22(1): 65-72. (Scopus)

2.5 Sawanya J., and Leerawat, U. 2024. Structure of pseudo
near semirings. International Journal of Mathematics and
Computer Science. 19(4): 1093-1099. (Scopus)
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2.1 Sutthimat, P., Lachakosol, V. and Meesa, R. 2024, A unified
approach to derive explicit solutions of generalized
second-order linear recurrences and applications. Discrete
Mathematics. 347(2): 16 pages. (Scopus)

2.2 Komatsu, T., and Laohakosol, V. 2024. The p-Frobenius
problems for the sequence of generalized epunits. Results
in Mathematics. 79(1): 26. 25 pages. (Scopus)

2.3 Chaichana, T., Lachakosol, V. and Meesa, R. 2024. Derivation
of some identities and applications. Thai Journal of
Mathematics. 22(1): 263-269. (Scopus)

2.4 Doemlim, P., Laohakosol, V., and Chaichana, T. 2024.
Properties of the graph arising from certain map over a
finite field. Thai Journal of Mathematics. 22(1): 251-262.
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2.5 Lachakosol, V. and Yangklan, P. 2024. Arithmetic functions
associated with exponentially odd and exponentially even
integers. Thai Journal of Mathematics. 22(1): 217-225.
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01417523 Ryadindadulszend 3 (3-0-6)
1AnlAs99187397 (Course Outline) Syt lusussene
1. Linear Algebraic Systems 6

- Matrices and vectors
- Solutions of linear systems
- Gaussian elimination and LU factorization
Determinants and their applications

2. Vector Spaces and Transformations 6
- Vector spaces, subspaces, and bases
- Dimension and fundamental subspaces
- Linear transformations and matrix representations

3. Orthogonality and Least Squares 6
- Inner product spaces and orthogonal subspaces

Projections and least squares approximation

4. Gram-Schmidt process and QR factorization 3
- Gram-Schmidt process
- OR factorization

5. Eigenvalues and Eigenvectors 6
- Eigenvalues and eigenvectors
- Diagonalization and difference equations

6.  Matrix Decompositions 6
- Schur’s triangular form and Jordan form
- Singular value decomposition (SVD)

7. Positive definite and semi-definite matrices 6
- Positive definite and semi-definite matrices
- Rayleigh quotient and Rayleigh-Ritz principle

8.  Applications 6
- Applications in data science and machine learning
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w1lAse518391 (Course Outline)

Generating Random Numbers and Random Variables
- Random number generation
- General sampling methods
Random Variables
- Normal random variables and vectors
- Computer simulation software
Counting Process Simulation
- Markov processes
- Poisson processes
- Birth-death processes
Generating Sample Paths
- Brownian motion and geometric Brownian moticn
- Stochastic differential equations (SDEs)
Variance Reduction Techniques
- Control variates
- Antithetic variates
- Stratified Sampling
- Importance Sampling
Monte Carlo Methods
- Euler-Maruyama scheme
- Milstein Scheme
- Higher-order schemes
Monte Carlo Metheds in Applications
- Pricing European and American options
- Estimating risk measures
Monte Carlo methods for path-dependent opticns
Applications in Finance
- Interest rate modeling (e.q., Vasicek, CIR, HIM models)
- Credit risk modeling and credit derivatives pricing

- Portfolio optimization using Monte Carlo simulation
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