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Limits and continuity; derivatives and
applications; integrals and applications; polar
coordinate system
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Infinite series; functions of several
variables, limit and continuity of several variables,
partialderivatives  and  applications;  ordinary
differential equations of first order, linear ordinary
differentialequations of second order with constant
coefficients, Laplace transforms, applications
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Euclidean spaces; functions of several variables,
differentiation of functions of severalvariables; directional
derivatives; applications of derivatives of functions of
several variables;multiple integrals; coordinate systems
and integration in various systems; line integrals; surface
integrals; integral theorems
322-211 3(3-0-6)
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(Principles of Mathematics)
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Symbolic logic; methods of proof using the
models from sets, relations, functions, and elementary
number theory; mathematical induction; infinite sets
322-232 3(3-0-6)
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(Linear Algebra)
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Matrices and determinants; systems of
linear equations and elementary operations; vector
spaces; linear transformations; inner product
spaces; eigenvalues and eigenvectors; applications
322-251 2(1-2-3)
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(Mathematical Computer Software)
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Variable management; constants, operators and
functions; user-defined functions; complex number;

solving equations; vector and matrix; limit;

differentiation;integration; graph; computing
instatistics
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Error and error analysis; solutions of
nonlinear equations; solutions of system of linear
equations; interpolation and polynomial
interpolation; least squares estimation; differentiation
and numerical integration; numerical solutions of

ordinary differential equations; numerical solutions

ofnonlinear system of equations
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(Introduction to Graph Theory)
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Graph; connectivity of graph; tour and matching;
coloring; graph on surface; directed graph and their
applications
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Principles of counting; the inclusion exclusion
principle; pigeonhole principle; generating functions;
recurrence relations; combinatorial designs and
applications
322-331 3(3-0-6)
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(Number Theory I)
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Integers;  congruences; linear  Diophantine
equations; arithmetic functions; primitive roots and
arithmetic indices; applications
322-332 3(3-0-6)
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(Number Theory II)
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Quadratic residues and quadratic reciprocity
law; continued fractions; nonlinear Diophantine
equations; Gaussian integers
322-334 3(3-0-6)
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(Abstract Algebra I)
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Groups; rings; fields; applications
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Ideals; integral domains; euclidean domains;
principal ideal domains; unique factorization
domains; polynomial rings; division rings; quotient
fields; extension fields
322-341 3(3-0-6)
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(Mathematical Analysis I)
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Real numbers; sequences of real numbers;
series of real numbers; limit of functions;
continuous functions; topology of real numbers;

differentiation in R; Riemann integration in R
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(Mathematical Analysis II)
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Functions in R”; limit of functions in R
continuous functions in R”; Differentiation of
functions in R"; Riemann integration of functions on R";
sequences and series of functions
322-343 3(3-0-6)
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First order differential equations; second order
differential equations; higher order differential equations
and application; linear differential equations with variable

coefficients; system of linear differential equations;

Laplace transforms and applications; Fourier series;

boundary value problems;introduction to partial
differential equations
322-344 3(3-0-6)
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(Introduction to Complex Variables)
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Complex number system; differentiation;
integration; Laurent series; residues theorem and

application; conformal mappings

322-346 3(3-0-6)
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(Topology)
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Metric spaces; complete metric spaces;
topological spaces; connectivity; compactness;

countability axiom; separation axiom; product

spaces; quotient spaces
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(Fourier Transform and Applications)
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Review of Fourier series; Fourier
transform,; discrete Fourier  transform;

applications of discrete Fourier transform;

higher =~ dimensional  Fourier  transform
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(Introduction to Optimization Theory)

53 TeAUNOY : 322-201 Az 322-232 K30

TAgANMAUFOVVDINIAIN

aa gy £ aaax = Jaxdta o aa
AIBAUNIUIUA IBINTAYUA ITUIAU 1D
Qﬂd! L4

NANNFIGA IFNITHIAY MIMAUMINZNGAF

q

4
ABDULINY

One-dimensional search methods; gradient
methods; Newton’s method; conjugate direction

methods; quasi-Newton methods; convex optimization
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(Introduction to Mathematical Models)
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Process of modeling; model classification;
dimensional analysis, Buckingham’s pi theorem;
modeling based on integrals; modeling based on
difference equations; modeling based on differential
equations; modeling based on system of differential
equations; modeling based on partial differential

equations
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(Partial Differential Equations)
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Classification of second-order partial differential
equations; orthogonal system; SturmLiouville problems;
separation of variables method; Fourier transforms;
special functions; Laplace transform; problems in polar,

cylindrical and spherical coordinates
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Classification of linear integral equations;
integral equation with separable kernel; method of
successive approximations; Fredhold theory;
applications to ordinary differential equation;
symmetric kernel, integral transformation methods
322-358 3(3-0-6)
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(Discrete Optimization)
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Minimum spanning tree and shortest paths;
matching and flows; linear programming;
knapsack problem; traveling salesman problem;
machine scheduling
322-382 1(0-3-0)
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(Job Training in Mathematics)
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Applying knowledge and skills to work and

practice in a private company or a government

organization that is approved by the department for at
least six weeks
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(Mini Project in Mathematics)
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Practice in conducting a research in
mathematics and applied mathematics
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Classes and sets; functions; relations; axioms of
choice; natural numbers; finite and infinite sets; cardinal
numbers; ordinal numbers; transfinite induction
322-421 3(3-0-6)
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Error detection, error correction and decoding;

linear codes, bounds of codes, construction of Linear

codes; finite fields, cyclic codes and special cyclic codes
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Elementary concepts; cyclic semigroups;
simple semigroups; regular semigroups and inverse
semigroups; congruences; Green’s relations
322-441 3(3-0-6)
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(Differentiable Manifolds)
S1ENTINVNOU : 322-342
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Differentiable manifolds; tangent spaces;
vector fields;immersion;submersion;embedding;
tensor; differential forms; integration on
manifolds
322-442 3(3-0-6)
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(Lebesgue Measure and Integral)
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Measures; Lebesgue integral; Lp spaces
322-443 3(3-0-6)
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(Introduction to Functional Analysis)
eNDanRUneu : 322-341

5giideszozma 1lSgivesu Usgiin

a a a aa ad
wn Usginagumelu Usgiaaiise

Metric space; normed spaces; Banach

spaces; inner product space; Hilbert spaces
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(Numerical Methods for Partial Differential
Equations)
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Finite difference method; finite element
method; finite volume method
322-461 3(3-0-6)
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(Special Topics in Mathematics)
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Topics in  mathematics or  applied
mathematics which are of special interest and do not
overlap with other courses; solving mathematical
problems using previous knowledge
322-481 1(0-2-1)
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(Seminar in Mathematics)
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Presentation and discussion on various topics
in mathematics and applied mathematics
322-482 6(0-18-0)
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30-hour preparation prior to job training;
practicing and studying the real working system
in a position comparable to an actual workforce
in a cooperative organization for at least 12
consecutive weeks; nurturing and developing
occupational skills by integrating classroom
knowledge with working experience; work
evaluation by academic advisor and officer of
the organization; report of the work outcome,
presentation of the work outcome to the

organization.
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Investigation and organization of
knowledge to conduct a research in mathematics

and applied mathematics
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(Project in Mathematics II)
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Conduct a research which is a continuation of

that in project in mathematics |



