
Dept. of Mathematics

The Department of Mathematics offers excellent Graduate courses designed to meet the 

needs of students pursuing graduate work in mathematics and related areas leading 

students to professional excellence in mathematical research or applications of 

mathematics. 

The Department of Mathematics offers programs leading to Master of Science (M.S.), 

the Doctor of Philosophy (Ph.D.) degrees, and Master’s & Doctoral. Courses of study are 

available in algebra, analysis, topology, geometry, applied mathematics, cryptography, 

information mathematics, and probability theory. 

The M.S. degree program is designed to prepare students for industrial, management or 

public service employment. It emphasizes the skills, attitudes, and knowledge needed for 

recognition, formulation and solution of real ‐ world problems. It also encourages a more 

intensive program which emphasizes the skills needed for study of problems arising in 

areas related to mathematics. In addition, students are expected to undertake a project 

or problem ‐ solving seminar as part of their studies.

The Ph.D. program consists of intensive course of study designed for the full ‐ time 

student planning a career in research in academic or in a nonacademic setting. The 

program consists initially of the course work necessary to pass the Qualifying 

Examinations and then the research necessary to write an original piece of mathematics 

for a thesis and eventual publication in scholarly journals. 

❏ Mathematics Major

❏  Information Security Major

□ Courses

❏ Core Courses

■ Modern Algebra
Elementary algebraic structure of Groups, Rings, Fields, Vector Spaces, Fundamental 
concepts of Category and Functions.
■ Real Function Theory
This lecture concerns the Lebesgue measure in 1-dimensional real space, integraion 
and differentiation, Riesz representation theory, and existence and uniqueness of 
regular measure.
■ Basic Topology
An introductory course of general topology. Fundamentals of point set topology 
with a brief introduction to the fundamental group and related topics, topological 
and metric spaces. compactness and connectedness, separation properties, local 
compactness, completeness, introduction to function spaces, basic notions involving 
deformations of continuous paths.



■ Mathematical Statistics
This course deals with Distribution theory of Random variables, estimation, statistical 
test, nonparametric statistical methods.
■ Introduction to Applied Mathematics
Introductory course of applications of mathematical theories and methods in many 
areas of Science & Engineering.
■ Real Analysis
In this course, we consider the Lebesgue measure in 1-dimensional real space, 
integraion and differentiation, Banach space, functional space, general function 
theory, and integraion and measure in abstract space.
■ Complexity and Algorithms
Topics: running time analysis, efficient algorithms, the class P, the class NP, 
computability theory, complete theories.
■ Modern Differential Geometry
Deal with Tensor analysis, concept of the modern differential geometry and 
topological properties.
■ Topics in Statistics and Probability
Seminar on topics of modern statistics and probability theory.
■ Research Ethics & Thesis Study
Graduate students will acquire an appreciation of the reasons for conducting ethical 
review of research and an awareness of some of the international codes of research 
ethics that have been developed in response to scandals and abuses in research. 
Finally, they will understand the nature and definition of research ethics and an 
appreciation of the importance of good research.
■ Functional Analysis
We study the linear topological space, Banach-Steinhaus theorem, open mapping 
theory, closed graph theory, Hahn-Banach theorem, and duality in Banach space.
■ Theory of Probability
Deals with Random spaces, random variables, expectations, moment generating 
functions, characteristic functions.
■ Topics in Numerical Analysis
Deals with numerical methods to find approximate solutions for mathematical 
problems in science or engineering.
■ Applied Differential Equations
We consider the applications of differential equations and related examples and their 
solutions in Engineering.
■ Topics in Scientific Computations
This course deals with computational theory and algorithms based on mathematical 
theory.
■ Complex Analysis
This lecture considers analytic function, infinite series, line integral, conformal 



mapping, Dirichlet problem, and elliptic functions in Complex analysis.
■ Partial Differential Equations
The purpose of this lecture is the classification, boundary value problems, initial 
value problems of second ordered partial differential equations as well as the 
existence and regularity of general linear partial differential equations.
■ Introduction to Inverse Problems
We study the concept of layer potential, Neumann and Dirichlet functions, and 
Generalized Polarization Tensors, and consider various non-iterative algorithms by 
using the asymptotic expansion formula.
■ Topics in Inverse Problems
We consider the mathematical theories of MUltiple SIgnal Classification (MUSIC) 
algorithm, orthogonality sampling method, topological derivative, migration 
algorithm, and Newton' s method by using Frechet derivative in inverse problems.
■ Theory of Discrete Distribution
Probability generating functions, Poisson distribution, mixed discrete distribution, 
multivariate discrete distribution.
■ Nonparametric Statistics
This course deals with locally most powerful rank tests, regression and analysis of 
variance using ranks, asymptotic power and efficiency, goodness of fit tests, 
permutation tests and randomization.
■ Analysis of Time Series
Decomposition of series, trends and regression as a special case of time series, 
cyclic components, smoothing techniques, stochastic difference equations 
autoregressive schemes, moving average, covariance structure and spectral 
densities.
■ Analysis of Regression
Correlation theory, distributions of correlation coefficients, Least square method, 
linear and nonlinear regression, optimal curves.
■ Statistical Decision Theory
Utility theory, Loss theory, Baysian analysis, minimum and maximum analysis.
■ Data Analysis and Statistics Laboratory
Deals with theories and methods for data analysis including linear and nonlinear 
regression, Time series analysis and Computer experiments.
■ Numerical Methods for Differential Equations
We study the numerical solution for ordinary differential equations of 
n-th order, Laplace, Heat, and wave equations with initial-boundary 
conditions.
■ Finite Difference Methods
This course deals with theories of finite difference methods focused on the 
stability, convergence and their applications in initial value problems or boundary 
value problems.



■ Introduction to Image Processing
Throughout the level set method, calculus of variations, Euler-Lagrange 
equation, total variation minimization problems, regularization, and CFL 
conditions, we understand the structure of partial differential equatitions and 
theory of numerical analysys and study the application of image processing such 
as image denoising and segmentations,
■ Finite Element Methods
This course deals finite element methods in one and two dimension spaces, partial 
differential equations, and error analysis.
■ Mathematical Models for Computation
Deals with Finite automata, Pushdown automata, Turing machine, λ -calculus, μ 
-Recursive Functions and introduce various mathematical models for 
computation.
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