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Innovative teaching in Applied Mathematics
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mi’JLﬂiW“ﬁﬂiZQﬂﬁ 1 (Applied Analysis I) 3(3-0-6)
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Real number, extended real number, sequence and series, topology of real number, continuous functions, limits of
functions, Uniform Convergence of functions, series of functions, metric spaces, accuracy of approximations
existence of best approximations, approximation by polynomials, Taylor series, splines, uniform approximation by
splines.
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mi’JLﬂiW“ﬁﬂiZQﬂﬁ 2 (Applied Analysis II) 3(3-0-6)
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Fixed points and the contraction principle, Newton’s method, orbits of a dynamical system, periodic points,
integral equations and contractions, differential equations and fixed points, Fourier series and approximation,
Convaxity and optimization
a d a J o 4
miamiwmmﬁanﬁummzmiﬂizqﬂm (Functional Analysis and Applications) 3(3-0-6)
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Normed spaces, Banach spaces, inner product spaces, Hahn-Banach theorem, Hilbert spaces, open mapping

theorem, closed graph theorem, spectral theory of linear operators, fixed point theory in Banach spaces and

applications
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Calculus of Euclidean spaces, calculus of surfaces, geometry of curves and surfaces in three dimensional space,

Riemannian geometry, surfaces with constant curvature, minimal surfaces
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Initial value problems for ordinary differential equations, existence and uniqueness, continuous dependence,
linear and nonlinear differential equations, stability analysis, oscillation theory, phase-plane analysis, limit
cycles and periodic solutions, bifurcation theory of equilibrium, introduction to chaotic dynamics
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746-522 AUNTIFIDUNUTYDY (Partial Differential Equations) 3(3-0-6)
aumsFeyiuites aumanFeynustessuduinile aumaFoyiuidossuduiaes aunisis
aywWuFdooudu aumsanla auminnuieu uazaumsnau
Partial differential equations, second ordered partial differential equations, linear partial differential equations
Laplace’s equation, heat equations and wave equations
s .
746-523 FEUUNAFAAT (Dynamical System) 3(3-0-6)
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Linear systems of differential equations, linearization, periodicity, chaos in three-dimension systems, Lyapunov

functions, iteration of one-dimension linear and nonlinear systems, periodic and chaotic behavior, linearization

of one-dimension maps and stability, analysis of logistic map, bifurcation diagrams
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746-541  MINATILMIFIAUAY (Numerical Analysis) 3(3-0-6)
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Numerical analysis, numerical solutions of equations and system of equations, numerical derivatives and
integrals, numerical solutions of ordinary differential equations

746-542 mﬁmmzﬁ@aﬁmm%’uqa (Advanced Numerical Analysis) 3(2-3-4)
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Difference equations, boundary value problems, finite element methods, numerical analysis of elliptic, parabolic
and hyperbolic partial differential equations, stability analysis and error estimation, numerical solutions of initial

and boundary value problems

FUVVITRAAFAAS (Mathematical Models) 3(2-3-4)
FuuuiFadiamani maiansad @y @edeninnmanizinin Innmanidaindon
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Mathematical models, modeling techniques, examples from biological, environmental and physical sciences

52U IBANITNOUA (Finite Elements Methods) 3(2-3-4)
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Green’s function method, calculus of variations, Rayleigh-Ritz method, Galerkin method, finite difference and finite
element methods
MANANINIANMUIZANNGA (Optimization Techniques) 3(2-3-4)

= 1 d' 1 d' = d’ v o = tﬂl v o
L!,u'f]ﬂﬂﬂ']ﬁﬂ']ﬂ'llﬂiﬂgﬁhﬂﬁjﬂ mimmmmixmmqﬂLmullmmau‘lmmﬂmmzmmu%mﬂu ﬂ']ﬁiﬂﬁllﬂill

a o ra g ° a o ' H
LIV ﬂTiIﬂiLLﬂiNWﬁ?@ ﬂTﬁIﬂiLLﬂiﬂJlliJL"]f\ilﬁu ﬂ']ﬁi]'la'E'NLL'U‘U1/]']\1ﬂ'f]llW']mﬂiﬂJ@ﬁﬂﬂJW']ﬂ'llWiJ'l%ﬁllﬁq@

Concepts of optimization, unconstrained and constrained optimization, geometric programming, dynamic
programming, nonlinear programming, computer simulation of optimization problems
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MIAATIZHE TAUATANTIMTUMTINU (Stochastic Analysis for Finance) 3(3-0-6)
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General probability theory, information and conditioning, Brownian motion, stochastic calculus
a d o @ v J a
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(Mathematics for Financial Derivative)
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Financial derivatives, risk-neutral measure, martingale representation theorem, fundamental theorem of asset
pricing, dividend-paying stock, Black-Scholes analysis

MINATIHTG VM TUMIEY (Numerical Analysis for Finance) 3(2-3-4)
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Foundation for pricing of financial derivative and Monte Carlo, generating random numbers and random

variables, generating sample paths, variance reduction techniques
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746-573

746-574

746-575

746-576

746-577

) 3 .
Tnsaa319veyalazTUABUIT (Data Structures and Algorithms) 3(2-3-4)
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VUABDUIT NITAUATISHAITUBULEDU Iﬂi\iﬁiNﬂJ@Hﬁ Vlﬂllﬂ aenaaa uaan A2 a1 N3 waznsv
Structured programming, object-oriented programming, sorting and searching algorithms, algorithm design,
complexity analysis, data structures including linked lists, stacks, queues, heaps, trees, and graphs

a ) . . .

MIVONUUULAZAATIZHIUADUIF (Design and Analysis of Algorithms) 3(2-3-4)
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VUADUITUUG ]lﬂl!,ﬂ VUABUITNEINUNIIN TUADUITINGINVLAVANA LAZVUADUITINEINVLTVIAUA

a 3’: an a o 3’) as 9 9 3’)

INAUANTITODNUUUVUABDUIT NITAUATICUVUNDUID Tﬂﬁ\?ﬁﬁﬁ"llﬂ%ﬁslluq@

Advanced algorithms including graph algorithms, arithmetic algorithms, and geometric algorithms, algorithm
design techniques, algorithm analysis, advanced data structures
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N13138UIVDUATON (Machine Learning) 3(2-3-4)
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Tulsunsuduagihive 1l utlymiesa
Machine learning, supervised learning, unsupervised learning, semi-supervised learning, reinforcement learning,
instance-based learning, computational learning theory, evolutionary algorithms, application of software
packages for real problems
Tasaelszarnifeon (Artificial Neural Networks) 3(2-3-4)
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Artificial neural network models, artificial neural network for supervised learning including multi-layer
perceptron, artificial neural network for unsupervised learning including Boltzmann machines and self-
organized mapping, application of software packages for real problems
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NINUNUDIVBYA (Data Mining) 3(2-3-4)
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Data mining concepts, data mining applications, data mining methodologies, decision trees, classification,

association, and clustering statistical modeling, Bayesian classification, k-nearest neighbors
szvvaivayumsdaduly (Decision Support Systems) 3(2-3-4)
szvuaivayumsaaduladumsiuniiodoya uazmaﬂnqnﬁi%’%Wm%ﬁmmzﬁmmzﬁuaﬁﬂﬁ
Mersuszumivayunsdagule

Decision support systems for data mining and using appropriate software package for decision support systems
MIAUINFIVUIY (Parallel Computing) 3(2-3-4)
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Architectures in parallel computing, shared/distributed memory, SIMD/MIMD architecture, interconnection

networks, granularity of the machines, data flow and systolic arrays computers, parallel processing, pipelining



and parallelism, software for parallel computers
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INeINIAUIN (Computational Science) 3(3-0-6)
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Logical problem analysis and solving, algorithm, basic data type, expression, basic programming statements,
Principle of computer programming and algorithms, programming statements, selection structure, loop;
procedure and parameterm, problem solving using computer program
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(Mathematics Learning in 21" Century)
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Design of Mathematical classroom based on backward design and outcomes-based education, Design and
development of Instructional Media, Online classroom for Mathematics, Innovative teaching in applied
mathematics
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ﬂm@lmﬁﬁiﬂi;‘ﬁEJﬂ@lﬁTﬁiUﬂg 1 (Applied Mathematics for Teacher 1) 3(3-0-6)
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Advanced Mathematics for junior high school and its application, analyzation and developing of mathematics
curriculum for Thai education 4.0
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Advanced Mathematics for senior high school and its application, analyzation and developing of mathematics
curriculum for senior high school for Thai education 4.0
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(Research methodology in Applied mathematics)
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Research methodology in applied mathematics for Mathematical classroom, research design, research plan and

research summary in Mathematical classroom
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Interesting or useful topics for research in Applied Mathematics
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LU 1 (Seminar 1) 1(0-2-1)
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Discussion and presentation of current research in Applied Mathematics

U1 2 (Seminar 11) 1(0-2-1)
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Discussion and presentation of applied mathematical research on continuous topics or new topics that are

different from applied mathematics seminars 1

LU 3 (Seminar 111) 1(0-2-1)
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Discussion and presentation of applied mathematical research on continuous topics or new topics that are

different from applied mathematics seminars 2
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Research study in the area of Applied Mathematics leading to new body of knowledge discovery or useful

innovations under supervision of the minor thesis committee
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For student in plan A that research study in the area of Applied Mathematics leading to new body of knowledge
discovery under supervision of the thesis committee
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For student in plan B that research study in the area of Applied Mathematics leading to new body of knowledge

discovery under supervision of the thesis committee
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