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	Required Courses
	Credit
	Yr.
	Semester
	Course Description

	Electronic Circuit
	2
	2
	1st
	The course unit shows electronic circuits which constitute a part of the basics of computer science. The students learn the structure, operation, and characteristics of various devices and circuits.

	Introduction to Information Science
	2
	2
	1st
	The aim of this lecture is to learn about basics of computer system, including from IC gate to CPU architecture.

	Assembler Language
	2
	2
	1st
	At first we learn the components of a computer. Then we learn how to calculate in computer. Also we learn the sequential procedures of calculation. They become the fundamentals of algorithm.

	Computer Mathematics I
	2
	2
	1st
	The purpose of this lecture is to learn basic computer mathematical concepts used in the advanced lectures. Especially, combinatorics and discrete probability theory are stressed intensively.

	Computer Mathematics II
	2
	2
	2nd
	Introduction to finite, discrete mathematics: Topics include set and relations, elementary number theory, generating functions, complexity of algorithms, dynamic programming and graph theory.

	Programming Language
	2
	2
	2nd
	The fundamental skill for computer science, programming is mastered by stepwise lectures of structured programming language, C-language and corresponding exercises. The variety of basic but enjoyable issues enables to acquire well-balanced programming technique, namely primitive composition and imagination for building more complex program.

	Knowledge Intensive Programming
	2
	2
	2nd
	Recent advances in logic, symbolic programming, and computer network have made possible new computational techniques to simulate and understand the complexities of organizational behaviors. This subject focuses on logic and symbolic programming techniques.

	Numerical Calculation 
	2
	3
	1st
	To get numerical answers, I will teach some calculating logics and techniques. We will study the calculations of linear, non-linear equation (systems). We also study numerical integral and differential equations. In the end of the course, I will pick up some calculations concerning information science.

	Algorithm and Data Structure
	2
	3
	1st
	Providing fundamental tools for implementing advanced programming in C language: The topics of this course are list, heap, hash, binary search tree, sorting, divide-and-conquer method, dynamic programming, and so on.

	Control System Theory I
	2
	3
	1st
	Analysis and design of linear control systems in the time and frequency domains: 1) Introduction to control system; 2) Transfer functions; 3) Time domain analysis; 4) Stability of Control Systems; 5) Frequency response; 6) Design of Control Systems.

	Computer Science Exercise I
	1
	2
	1st
	This course acquires fundamental skill to UNIX operation and program development by the exercise.

	Computer Science Exercise II
	1
	2
	2nd
	This exercise course advances in step with the lecture, programming language. The half of the inseparable polishes programming skill and knowledge.

	Computer Science Exercise III
	1
	3
	1st
	Implementing fundamental tools on algorithm and data structure: This course is on cultivating programming faculties by solving some applicable problems.

	Computer Science Laboratory I
	1
	3
	1st
	The course unit consists of the basics of the real implementations including the following themes: logical circuit implementation, controlling robots, assembly language programming for microprocessors, and the image processing.

	Computer Science Laboratory II
	1
	3
	1st
	Applications of programming language on microprocessor and introductions to advanced research for each laboratory: 1) Structure of CPU; 2) Peripheral circuit; 3) Interface circuit; 4) Interrupt control; 5) Memory circuit; 6) Communication port; 7) Applications of C language.

	Graduation Thesis
	6
	4
	1st+2nd
	Each student researches his/her own topic for qualifications of bachelor under joining one of seven laboratories: Robotics, Computer Engineering, Software Engineering, Artificial Intelligent Systems, Information Systems, Mathematical Informatics, and Operations Research. 

	Logic Design
	2
	2
	2nd
	The course unit shows logic designing method to construct combinatorial circuits as well as sequential circuits as the basics of hardware design of computer systems.

	Introduction to Operations Research
	2
	3
	1st
	A purpose of this class is to give students a fundamental knowledge about how to deal with human activities scientifically and systematically. In the concrete, students learn a methodology of Operations Research for a variety of decision-makings, and scientific general approaches and modelings for problems with uncertainty.

	Information Theory
	2
	3
	1st
	The purpose of this lecture is to learn about coding theory depending on information source. Some concrete coding methods, lile Huffman coding, arithmetic coding, are lectured.

	Formal Language
	2
	3
	1st
	Theoretical aspects of computation and languages: Topics covered in this class are deterministic, non-deterministic and pushdown automata along with Turing machine and regular and context free languages.

	Artificial Intelligence
	2
	3
	1st
	Multi-agent systems are computational systems in which multiple autonomous agents (software modules) interact or work together to perform some task or satisfy some set of goals. This subject focuses on coordination strategies that enable groups of agents to solve problem effectively, negotiation mechanisms that serve to to bring a collection agents to an acceptable state, protocols by which agents may communicate and reason about other agents, and mechanisms whereby agents can maintain autonomy while still contributing to overall system effectiveness.

	Mathematical Programming
	2
	3
	2nd
	Mathematical approaches for optimizing an objective function under some constraints: This course particularly consists of linear programming and network programming.

	Control System Theory II
	2
	3
	2nd
	Analysis and design of linear control systems by modern control theory: 1) State-space equations and transfer functions; 2) Controllability and observability of the System; 3) Basics of stabilization; 4) Design of optimal control system design.

	Syntax Analysis and Compilers
	2
	3
	2nd
	Lexical and syntax analysis are discussed along with the use of such UNIX tools as 'lex' and 'yacc'. As a homework, we construct a small compiler for C language.

	Operating Systems
	2
	4
	1st
	This course learns conception of resource virtualization on operating system, and it acquires fundamental structure for the system design.

	Introduction to Advanced Mathematics I
	  2
	3
	 1st
	Lecture on set theory and elementary topology.

This is basic to all branches of the advanced mathematics. The rigorous treatment will be maintained throughout.

1. Cardinals and Ordinals,

2. Transfinite Induction and Axiom of Choice,

3. Diagonal Argument, 

4. Structure of the Real Line,

5. Topology in Euclidean spaces



	Analysis I
	  2  


	2
	 2nd
	Lecture on analysis.

1. Real Numbers, 2. Continuous Functions,

3. Differentiable Functions



	Algebra I
	  2
	2
	 2nd
	Lecture on linear transformations and matrices.

1. Abstract Vector Spaces, 2. Linear Group,

3. Jordan Canonical Form,

4. Eigenvalues and Diagonalization



	Geometry
	  2
	3
	   1st
	Lecture on differential geometry.  Differential geometry originated from the study of curves and surfaces in the Euclidean spaces, and is now developing into the study of Riemann     geometry.  This lecture is introductory and deals with a rather classical aspect of the theory.

1. Vectors (inner products, outer products, vector equations, vector functions)

2. Plane and Space Curves (tangents, curvatures, torsions, Frenet-Serret formula, Bouquet formula, natural equations, special curves)

3. Surfaces (first and second fundamental differential forms, normal, tangent  planes, normal curvatures, Gauss curvatures, mean curvatures, Euler formula, Dupin indicatrix, tangential surfaces, ruled surfaces)



	Applied Mathematics
	  2
	3
	 2nd
	Lecture on applied mathematics.  To those who have learned fundamental concepts of mathematics general, the course offers introductory instructions on mathematical statistics, applied probability theory, mathematical programming and so forth.  Aims to facilitate cadets' forthcoming more-involved study in the applied mathematics. Topics will include: probability, distributions, variance, independence, law of large numbers, central limit theorem, and so forth




	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Media Information Processing
	2
	3
	1st
	This course learns about fundamental theory of multimedia information processing, and it acquires a programming skill for the specific processing.

	Database Theory
	2
	3
	2nd
	This course acquires fundamental theory about conception of construction on relational database.

	Coding Theory
	2
	3
	2nd
	The aim of this course is an introduction of coding theory, including fundamentals of coding theory, basic properties of Galois field (finite field), linear, Hamming, cyclic and BCH codes.

	Software Agent Models
	2
	3
	2nd
	This subject focuses on the theory of interaction by describing the way autonomous machines or agents interact, and simulating a social phenomenon based on the purposive behavior of each machine or agent. We especially focus on kinds of negotiation protocols, and punitive and incentive mechanisms, that would create social environments for machines with provably optimal, beneficial behavior.

	Advanced Operations Research
	2
	3
	2nd
	In this class, students learn some case studies about the applications of Operations Research and sophisticate their abilities to scientifically model and analyze problems about human activities. Especially, the class focuses on Firing theory, Combat theory and Search theory. 

	Evolutionary Computation
	2
	4
	1st
	Course Description: Evolutionary Computation is a collective term for computational techniques which are based on natural selection. In this class, students learn main concepts, techniques and applications in Evolutionary Computation. The technique of "Genetic Algorithm" will be emphasized.

	Advanced Computational Model
	2
	4
	1st
	The reduction in cost of both personal computers and both local and wide area communications has spawned interest in new uses of computer systems. This subject focuses on a range of simple networked end-points including ubiquitous personalized computing, multimedia applications, information filter, and inference engine.

	Computer Control
	2
	4
	1st
	The aim of this course is an introduction of computer control, including basics of control theory and PID control by using MATLAB.

	Computer Network
	2
	4
	1st
	The incredibly rapid and broad developing technology is lectured by carefully selected braches. It covers basic theory of networking and concepts of brand-new networking and also the detail of TCP, IP, P2P, and wireless network protocols. The Opportune exercises help achieve profound understanding.

	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Computer Simulation
	2
	4
	1st
	The key technology to understand uncertain and dynamic system is lectured. Not only traditional simulation techniques, Newton method, Runge-Kutta method, and  Monte Carlo method, but also this course with emphasis on programming, mainly JAVA language, gives a chance to understand simulation methods for a group of ameba, bird, and human society.

	Digital Signal Processing
	2
	4
	2nd
	The aim of this course is an introduction of digital signal processing, including basics of Fourier transform, Nyquist-Shannon sampling theorem, fast Fourier transform and digital filter.

	Robotics
	2
	4
	2nd
	Robotics system analysis using Kane's method and simulation of dynamical systems: 1) Kinematics of robotic system; 2) Equations of motion of robot system; 3) Time domain responses; 4) Animation of motion.

	User Interface Design
	2
	4
	2nd
	Course Description: The design of good and effective human-computer interfaces is based on the principles and theories of cognitive engineering. In this class, students will explore many field such as websites, application software, and information appliance to elucidate why interface designs succeed or fail. 

	Software Engineering
	2
	4
	2nd
	To learn the basic theory about system specification, analysis, design, construction, test, maintainance and application.

	Introduction to Advanced Mathematics II
	  2


	3

4
	 2nd

 1st
	Lecture on topology. Pre-requisite: "Introduction to Advanced Mathematics I".  Topics may vary from year to year; typical year's consists of the following:

1. Topological Structure of the Real Line,

2. Metric Spaces and Their Topology,

3. Continuity of Functions,

4. Connected Spaces and Compact Spaces

	Analysis II
	  2
	3

4
	  2nd

1st
	Lecture on fundamental theory of ordinary differential equation.

1. Initial Value Problem,

2. Solutions by Series,

3. Regular Singular Points


	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Algebra II
	  2
	3

4
	  2nd 

  1st
	Lecture on algebra.  The rigorous treatment will be maintained throughout.  

1. Definition of Groups, Rings, Fields and Examples,

2. Normal Subgroups and Group Isomorphism Theorem,

3. Ideals and Ring Isomorphism Theorem,

4. Prime Ideals and Maximal Ideals,

5. Extensions of Fields


