	206701 

	COMPUTER METHODS IN OPERATIONAL RESEARCH 

	3(3-0-6) 

	  


	Pre: Consent of the instructor 

	  


	Principles of operational research, simulation, queues and scheduling, critical planning and theory of graphs and net flows. Linear programming and its extensions.
  

	  



	
	206702 

SYSTEM ANALYSIS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

System investigation, input and output design, and design of computer fields. System design and computer program specification. Justifying and implementing the system. Hardware and software considerations.
  

  



	206713 

TOPOLOGY 

3(3-0-6) 

  

Pre: consent of the instructor 

  

Topological spaces. Cartesian products. Connectedness and path-connectedness. Identification topology. Separation axioms. Convergence. Compactness.
  

  


	206714 

ALGEBRAIC TOPOLOGY 

3(3-0-6) 

  

Pre: 206713 or consent of the instructor 

  

Simplicial complexes. Simplicial homology theory; oriented complexes, chains and cycles, homology groups, relative homology, the Mayer-Vietoris sequence. Homotopy theory ; homotopy mappings, essential and inessential mappings, fundamental groups, the higher homotopy group, the Van-Kampen theorem.
  

  



	206717 

GEOMETRY FOR TEACHERS 

3(3-0-6) 

  

Pre: 206411 or 206414 or consent of the instructor (for plan B only) 

  

Review the concepts of Euclidean, hyperbolic, elliptic and projective geometry. Modern trends in geometry curricula from high school through sophomore level, including the evaluation of some geometry programs and texts ; also simplification of the higher concepts of geometry for the process of geometry education.
  

  


	206720 

ALGEBRA 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Groups: Homomorphisms and subgroups, normality, quotient groups, direct products and direct sums, free groups. Rings: ideals, factorization in commutative rings, Rings of polynomials. Fields: field extensions, splitting fields and finite fields. 
  

  



	206721 

THEORY OF FINITE GROUPS 

3(3-0-6) 

  

Pre: or consent of the instructor 

  

The group concept, complexes and subgroups. Groups of permutations; invariant subgroups. Sylow groups and prime power groups. Abelian groups, generators and relations. Free groups and combinatorial groups.
  

  


	206722 

FIELD THEORY 

3(3-0-6) 

  

Pre: OR consent of the instructor 

  

Concept of rings and fields, homomorphisms, vector spaces, and polynomials. Extensions of fields and factorization of polynomials. Galois theory, automorphisms of fields, norms and traces, and normal classes. Applications to finite fields, cyclotomic extensions, cyclic extensions, Wedder Burn's theorem, ruler and compass construction and generic polynomials.
  

  



	206723 

RING AND MODULE THEORY I 

3(3-0-6) 

  

Pre: OR consent of the instructor 

  

Rings and their homomorphisms. Modules and submodules. Homomorphisms. Exactness and endomorphism ring. Essential and superfluous submodules. Direct products and direct sums. Generating and cogenerating. Semisimple modules. The socle and the radical. The chain conditions. Composition series and composition length.
  

  


	206725 

UNIVERSAL ALGEBRAS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Algebras, subalgebras and generation of subalgebras, congruence relations, closure operators, and Galois connection. Homomorphism and isomorphism theorems. Direct and subdirect products. Varieties, identities, and free algebras. Hyperidentities and solid varieties.
  

  



	206727 

ALGEBRA FOR TEACHERS 

3(3-0-6) 

  

Pre: 206414 and 206412 or 206425 ; or consent of the instructor (for plan B only) 

  

Groups, permutations, cosets and invariants. Subgroups; generators. Defining relations, ring, integral domain, division rings, and fields. Homomorphism. Polynomials, factorization, and field extensions. Automorphisms, Galois theory and ruler/compass constructions. Vector spaces.
  

  


	206731 

REAL ANALYSIS I 

3(3-0-6) 

  

Pre: OR OR consent of the instructor 

  

Rigorous treatment of topics such as sequences, series, and uniorm convergence. Differentiation and Lebesque theory of integration.
  

  



	206732 

REAL ANALYSIS II 

3(3-0-6) 

  

Pre: 206731 or consent of the instructor 

  

General measure: measure spaces, measurable functions. General integration, general convergence theorem, signed measures, Hahn decomposition theorem, The Radon-Nikodym theorem, Lp spaces. measure and outer measure; outer measure, measurability, the extension theorem, Lebsegue-Stieltjes integral, product measures, Fubini's theorem.
  

  


	206733 

COMPLEX ANALYSIS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Preliminary properties of analytic functions. The residue theorem. The Riemann mapping theorem. Analytic continuation.
  

  



	206734 

FUNCTIONAL ANALYSIS 

3(3-0-6) 

  

Pre: 206731 or consent of the instructor 

  

Normed spaces and Banach spaces. Inner product spaces. Hillbert spaces. Representation of functional on Hibert spaces. Hahn-Banach theorem. Uniform boundedness theorem. Open mapping theorem. Closed graph theorem. Spectral theory of linear operators in normed spaces.
  

  


	206735 

DISTRIBUTION THEORY AND APPLICATIONS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Definitions and basic properties. The calculus of distributions. Distributions of slow growth. Convolution. The Fourier transform of distributions. The Laplace transformation of distributions.
  

  



	206736 

GRAPH THEORY AND APPLICATIONS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Graphs, directed graphs, basic concepts of graphs. Trees. Eulerian and Hamiltonian graphs. Planarity and duality. The coloring of graphs. Matching. Application of graphs. Application of directed graphs.
  

  


	206737 

MATHEMATICAL ANALYSIS FOR TEACHERS 

3(3-0-6) 

  

Pre: 206412 or 206435 or 206437 or consent of the instructor (for plan B only) 

  

Real and complex number systems. Sequences and series of complex numbers. Continuity and differentiation of complex valued functions. Riemann-Stieltjes integral. Sequences and series of functions. Power series. Cauchy-Riemann equations. Complex variables. Analytic functions. The integral formula.
  

  



	206738 

COMBINATORICS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Preliminaries. General counting methods for arrangements and selection. Generating functions. Recurrence relations. The principle of inclusion and exclusion. The polya theory of counting. Ramsay number.
  

  


	206741 

BOUNDARY VALUE PROBLEMS 

3(3-0-6) 

  

Pre: None 

  

Orthogonal expansion. Dirichlet and Neumann problems. Boundary and eigenvalue problems, and applications. Sturm-Liouville systems. Generalized functions and Green's function. Integral equations.
  

  



	206742 

BOUNDARY VALUE PROBLEMS II 

3(3-0-6) 

  

Pre: 206741 

  

The theory, boundary and eigenvalue problems with applications, Sturm-Liouville systems, Green's functions and generalized functions, integral equations, orthogonal expansions, Dirichlet and Neumann problems, variational analysis. Numerical solutions of initial and boundary value problems.
  

  


	206743 

THEORY OF DIFFERENTIAL EQUATIONS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

System of linear equations with constant periodic coefficients. Existence solutions. Ordinary differential equations in complex domains. Asymptotic expansions. Stability of solutions. Perturbation theory. Poincare-Bendixson theorem. Sturm-Liouville theorem.
  

  



	206745 

NONLINEAR DIFFERENTAL EQUATIONS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Numerical,graphical and analytical solutions of first order nonlinear differential equations. Singular points. Limit cycles. Second order nonlinear differential equations; Van der Pol's equation. Analytic methods of approximation to periodic solutions. Methods of perturbation. The small parameter method of Poincare, Hill's equation, Mathien's equations The reversion method for solving nonlinear differential equations (integral transform method). Nonlinear equations of first order partial differential equations.
  

  


	206746 

THE FOURIER TRANSFORM AND ITS APPLICATIONS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

The Fourier transform. Convolution. Some useful functions and impulse symbols. The basic theorems and the two domains. Electrical wave forms, spectra and filters. Laplace transform. Applications.
  

  



	206751 

ADVANCED NUMERICAL ANALYSIS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Review of the solution of ordinary differential equations and sets of linear systems. Different equations. Boundary value problems. Numerical analysis of elliptic, parabolic, and hyperbolic partial differential equations. Analysis of stability and error estimates. Numerical double interpolation and multi-integration; numerical treatment of integral equations (variation techniques).
  

  


	206757 

FINANCIAL ENGINEERING 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Security portfolio, financial derivatives and financial engineering. Efficient portfolio. The capital-asset pricing model. The two-funds theorem, modern portfolio theory. Brownian motion, martingales, and the arbitrage pricing theorem. It's calculus, the black-structure of interest rate. Market with transaction costs. Asset pricing models under differential information. Advanced techiques: Value at risk, non-linear differential equations, control theory, Monte-Carlo pricing, genetics algorithms. Neural networks, wavelets modeling, fractals, analysis.
  

  



	206761 

METHODS OF APPLIED MATHEMATICS I 

3(3-0-6) 

  

Pre: OR consent of the instructor 

  

Special functions: Legendre, Bessel, Hermite, Laguerre, hypergeometric, and confluent hypergeometric functions. Partial differential equations of theoretical physics, separation of variables. Ordinary differential equations, non-homogeneous equations: Green's function. Complex variables, analytic functions, contour integrals, calculus of residues and applications, introductions to dispersion relations.
  

  


	206762 

METHODS OF APPLIED MATHEMATICS II 

3(3-0-6) 

  

Pre: 206761 

  

Vectors and matrices: linear vector spaces and operators, coordinate transformations, diagonalization of matrices, Hibert spaces. Perturbation: nondegenerate and degenerate theories. Group theory: introduction, discrete and continuous groups, generators, group representation.
  

  



	206763 

ADVANCED MATHEMATICS FOR ENGINEERS I 

3(3-0-6) 

  

Pre: 206362 or consent of the instructor 

  

Matrix analysis. Simultaneous linear equations. Ordinary differential equations. Power series. Laplace transformations. Boundary value problems. Simultaneous differential equations. Introduction to vector analysis. Introduction to tensor analysis.
  

  


	206764 

ADVANCED MATHEMATICS FOR ENGINEERS II 

3(3-0-6) 

  

Pre: 206763 

  

Advanced calculus. Partial differential equations. Analytic functions. Cauchy's theorem; residue. Conformal mapping. Some integral transforms and their applications.
  

  



	206765 

ADVANCED MATHEMATICAL METHODS FOR PHYSICISTS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Vector analysis. Curved coordinate and tensors. Eigenvalue problems. Functions of complex variables. Differential equations. Special functions. Fourier and Laplace transforms. Calculus of variations.
  

  


	206766 

MATHEMATICAL METHODS IN PHYSICS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Matrices and systems of linear equations. Vector analysis. Differential equations. Eigenvalue and boundary valued problems. Function of complex variables.
  

  



	206771 

THEORY OF PROBABILITY I 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Measures, measurables, spaces, Integration. Probability spaces and random variables. Distribution functions and characteristic functions.
  

  


	206772 

THEORY OF PROBABILITY II 

3(3-0-6) 

  

Pre: 206771 

  

Sums of independent random variables. Central limit problems. Concept of conditioning. Martingales. Ergodic theorems. Second order random functions.
  

  



	206773 

STOCHASTIC PROCESSES AND APPLICATIONS 

3(3-0-6) 

  

Pre: 

  

Discrete and continuous stochastic processes. Markov chains, birth and death processes, branching processes. Applications.
  

  


	206781 

THEORY OF STATISTICS I 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Rigorous treatment of decision theory and classical statistics. Concepts of loss function, risk, Bayes' procedures, completeness, admissibility.
  

  



	206782 

THEORY OF STATISTICS II 

3(3-0-6) 

  

Pre: 206781 

  

General theory of testing and estimation. Comparison of experiments. Sequential and non-parametric methods.
  

  


	206783 

OPERATIONAL RESEARCH TECHNIQUES I 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Operations research modeling, linear programming, network analysis, integer programming, decision analysis, deterministic models, queuing models.
  

  



	206784 

OPERATIONAL RESEARCH TECHNIQUES II 

3(3-0-6) 

  

Pre: 206783 

  

Inventory control including deterministic and stochastic inventory models. Introduction to dynamic programming. Network analysis, PERT and CPM. Review of stochastic processes, queueing problems and storage systems.
  

  


	206787 

THEORY OF STATISTICS FOR TEACHERS 

3(3-0-6) 

  

Pre: 206332 and one year courses in statistic, basic concepts of set theory ; some probabilistic concept ; or consent of the instructor (for plan B only) 

  

Concepts: random variables and their relationships, moments of random variables, characteristic functions, moment generation functions, basic limit theorems. Transformations of random variables and random vectors; estimation and testing hypothesis.
  

  



	206789 

SELECTED TOPICS IN MATHEMATICS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Lecture series are offered on topics of current interest in any area of mathematics. This course may be repeated for further credits on different topics.
  

  


	206790 

SEMINAR IN MATHEMATICS I, II 

1(1-0-2) 

  

Pre: None 

  

Topics in theoretical and applied mathematics are to be discussed by staff and visiting lecturers; individual study and presentation of student papers.
  

  



	206791 

SEMINAR IN MATHEMATICS I 

1(1-0-2) 

  

Pre: Graduate standing 

  

Seminars presented by students on the current topics in theoretical and applied mathematics.
  

  


	206792 

SEMINAR IN MATHEMATICS II 

1(1-0-2) 

  

Pre: Graduate standing 

  

Seminars presented by students on the current topics in theoretical and applied mathematics.
  

  



	206795 

SEMINAR IN MATHEMATICS "FOR TEACHERS I, II" 

1(1-0-2) 

  

Pre: None (for plan B only) 

  

Analysis, criticism, and discussion of the recent advances and problems in various selected topics in mathematics or mathematics education. A written report and a development of mathematics learning and teaching materials are required.
  

  


	206796 

SURVEY OF MODERN TRENDS IN MATHEMATICS 

2(2-0-4) 

  

Pre: None (for plan B only) 

  

Selected topics from the recent advances, principles, and applications of mathematics; a workshop is arranged.
  

  



	206798 

RESEARCH FOR THE MASTER OF SCIENCE IN MATHEMATICS FOR TEACHERS 

5 

  

Pre: Approved proposal 

  


  

  


	206799 

M.S. THESIS 

12 

  

Pre: Approved proposal 

  


  

  



	206891 

SPECIAL TOPICS IN MATHEMATICS I 

3(3-0-6) 

  

Pre: At least 12 Credits of mathematics course at graduate level are required or consent of the instructor. 

  

Approved selected mathematics topics which are the bases for dissertation in both horizontal and vertical aspects.
  

  


	206892 

SPECIAL TOPICS IN MATHEMATICS II 

3(3-0-6) 

  

Pre: At least 12 credits of mathematics courses at graduate level are required or consent of the instructor. 

  

Approved selected mathematics topics which are the bases for dissertation in both horizontal and vertical aspects.
  

  



	206893 

SPECIAL TOPICS IN MATHEMATICS III 

3(3-0-6) 

  

Pre: None 

  

Approved selected mathematics topics which are the bases for dissertation in both horizontal and vertical aspects.
  

  


	206894 

SPECIAL TOPICS IN MATHEMATICS IV 

3(3-0-6) 

  

Pre: At least 12 credits of mathematics courses at graduate level are required or consent of the instructor. 

  

Approved selected mathematics topics which are the bases for dissertation in both horizontal and vertical aspects. 
  

  



	206895 

SPECIAL PROBLEMS AT DOCTORAL LEVEL I 

3(3-0-6) 

  

Pre: At least 12 credits of mathematics courses at graduate level are required OR consent of the instructor 

  

Approved special selected topics of current interest. This is an independent study course studied by student under supervision. Report and oral examination are required. This study is not to be a part of the dissertation.
  

  


	206896 

SPECIAL PROBLEMS AT DOCTORAL LEVEL II 

3(3-0-6) 

  

Pre: At least 12 credits of mathematics courses at graduate level are required or consent of the instructor. 

  

Approved special selected topics of current interest. This is an independent study course studied by student under supervision. Report and oral examination are required. This study is not to be a part of the dissertation. 
  

  



	206897 

Ph.D. DISSERTATION 

72(0/0 72/P) 

  

Pre: Approved proposal 

  


  

  


	206898 

Ph.D. DISSERTATION 

48(0/0 48/P) 

  

Pre: Approved proposal 

  


  

  



	206899 

Ph.D. DISSERTATION 

36(0/0 36/P) 

  

Pre: Approved proposal 

  


  

  


	206997 

MATHEMATICS SEMINAR AT DOCTORAL LEVEL I 

3(3-0-6) 

  

Pre: Consent of the instructor , 

  

Discussion in theoretical and applicable mathematics topics by the departmental staff and other experts. At least one prepared independent study must be presented by each student in seminar.
  

  



	206998 

MATHEMATICS SEMINAR AT DOCTORAL LEVEL II 

3(3-0-6) 

  

Pre: 206997 

  

Discussion in theoretical and applicable mathematics topics by the departmental staff and other experts. At least one prepared independent study must be presented by each student in seminar.
  

  


	  

  



	219731 

APPLIED ANALYSIS 

3(3-0-6) 

  

Pre: OR consent of the instructor 

  

Functional analysis, normed space. Hilbert space and Banach space. Operator theory. Linear functionals, dual space, and Hahn-Banach theorem. Complex analysis, complex analytic function. Complex integration, Cauchy intergral theorem and risidue theorem. Comformal mapping, bilinear and Schwarz-Christoffel transformation. Applications in some topics.
  

  


	219741 

PARTIAL DIFFERENTIAL EQUATIONS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

First order partial differential equations. Higher order partial differential equations. Elliptic equations. Hyperbolic and parabolic equations. Sobolev space.
  

  



	219751 

FINITE ELEMENT METHOD I 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Matrix algebra, quadratic forms and positive definiteness, differentiation and integration. Finite element method-direct approach. Strong and weak formulations - one dimensional heat flow. Gauss's divergence theorem. Strong and weak forms, two-and three-dimensional heat flow. Approximating functions for the FE method-scalar problems. Weight function, weighted residual methods. FE formulation of one dimensional heat flow. FE formulation of two- and three-dimensional heat flow. Element meshes.
  

  


	219752 

FINITE ELEMENT METHOD II 

3(3-0-6) 

  

Pre: 219751 

  

Stress and strain. Linear elasticity. Approximating functions for the FE methodvector problems. FE formulation of three- and two-dimensional elasticity. FE formulation of beams. FE formulation of plates. Isoparametric finite elements. Numerical integration.
  

  



	219753 

NUMERICAL ANALYSIS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Computing with numbers, matrix computations, nonlinear algebraic equations, approximation of functions.
  

  


	219761 

MATHEMATICAL MODELING 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

The theory of linear and nonlinear difference equations to the systems of interest. Continuous models. Phase-plane methods and qualitative solutions. Applications of continous model to the systems of interest. Limit cycles and oscillation systems.
  

  



	219765 

MATHEMATICS IN QUANTUM MECHANICS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

The mathematical theory of wave packets. The Schorrdinger wave equation. Eigenfunctions and eigenvalues. Wave equation in 3-dimensions. Approximation methods for bound states.
  

  


	219766 

MATHEMATICAL CONTROL THEORY 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Matrix theory: eigenvalues, Jordan canonical form, quadratic and Hermitian forms. Matrix solutions of linear systems: solution of uncontrolled and controlled systems, time varying systems and discrete time systems. Linear control systems. Stability: algebraic and Nyquist criteria for linear systems. Liapunov theory. Optimal control.
  

  



	219767 

MATHEMATICS IN ELECTROMAGNETIC THEORY 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Vector analysis in cylindrical and spherical coordinate systems. Electric field intensity: Coulomb's law. Electric flux density: Gauss's law, Maxwell's first equation. Energy and potential. Conductors, dielectric, and capacitance. Poisson's and Laplace's equations. The steady magnetic field, Biot-Savart law, Ampere's circuital law. Magnetic forces, materials, and inductance. Timevarying fields and Maxwell's equations.
  

  


	219768 

MATHEMATICS IN FLUID DYNAMICS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Review of vector analysis. Kinematics of fluid in motion, the equation of continuity. Equations of motion of a fluid, Bernoulli's equation. Some three-dimensional flows, sources, sinks and doublets. Some two-dimensional flow, complex potential, the Milne-Thomson circle theorem. Laws of themodynamics. Gas dynamics, equations of motion of gas, shock waves. Viscous flow, the Navier-Stokes equations of motion. Magnetothydro-dynamics, Maxwell's equations.
  

  



	219781 

FOUNDATION OF OPTIMIZATION 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Linear programming, sensitivity analysis and parametric programming. Network analysis. Integer programming. Nonlinear optimization. Muti-atage optimization. 
  

  


	219789 

SELECTED TOPICS IN APPLIED MATHEMATICS 

3(3-0-6) 

  

Pre: Consent of the instructor 

  

Lecture series are offered on topics of current interest in any area of mathematics. This course may be repeated for further credits on different topics.
  

  



	219791 

SEMINAR IN APPLIED MATHEMATICS I 

1(1-0-2) 

  

Pre: Graduate standing 

  

Topics in theoretical and applied mathematics are to be discussed.
  

  


	219792 

SEMINAR IN APPLIED MATHEMATICS II 

1(1-0-2) 

  

Pre: Graduate standing 

  

Topics in theoretical and applied mathematics are to be discussed.
  

  



	219799 

M.S. THESIS 

12 

  

Pre: Approved proposal or concurrent to thesis proposal 

  


  

  


	  

  




