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COURSE DESCRIPTIONS

Field of Study: 
Computer Science        Class: Center for Talents Training  
General Descriptions:

· The course includes 10 semesters (5 years). Each semester lasts 15 weeks.
· Each semester contain 30 credits.
· Each credit in the transcript means: 15 weeks x 45 minutes = 12 hours.
· Students have to submit a project and pass the final exam for each subject.
· Each student learns 9 semesters x 30 credits x 12 hours = 3240 hours and a thesis in the final semester.
· Center for Talents Training is a special program for best students in the university; there are 20 students for the field Computer Science.

Detail Descriptions of Main Subjects:
GENERAL ENGINEERING EDUCATION
ALGEBRA & ANALYTIC GEOMETRY

Credits: 5 (semester1)
Description: 

Matrix algebra. Determinant of a square matrix. Rank of a matrix; Inverse matrix. Linear systems of equations. Eigenvalues and eigenvectors of a matrix. Matrix similitude and diagonal form of a real symmetric matrix. Orthogonal matrix and their basic properties. 

Vector spaces Linear dependence and linear independence. Linear maps (kernel and image). Matrices related to a linear map. rank and nullity theorem. Analytic geometry. Geometric vectors and their algebra. The conics: Standard form and classification.
ANALYSIS
Credits: 5 (semester 1) + 4 (semester 2) + 3 (semester 3)
Description:
- Numerical sets; complex numbers. Real functions of one real variable. Limits and continuity. Derivative. Integral of one variable functions.

- Linear differential equations: 1st order equations, 2nd order equations with constant coefficients, superposition principle, general solution, Cauchy problem, solution techniques. Improper integrals of one variable functions. Series of functions : Taylor series on real field, exponential series on complex field, Eulero formula, exponential form of complex numbers, Fourier series. 
- Functions of several variables: limits, continuity, gradient, differentiability and linear approximation, higher order derivatives, Taylor's formula; free maxima and minima. Numerical series: simple and absolute convergence, convergence tests. Multiple integrals: properties and applications, iterated integrals, change of variables. Curves in the space: regularity, tangent straight line, normal plane. Line integrals: length of a curve, work of a vector field, conservative vector fields, potential function.

INTRODUCTION TO INFORMATICS

Credits: 3 (semester 1) +3 (semester 2)
Description:  Overview of computers and programming: functional description of an elementary computer, algorithms, programming languages, compilers, operating systems and networks. Encoding of the information, boolean operators and binary representation of numbers and characters. Programming language concepts using the Pascal language.

ENGLISH

Credits: 6 (semester 1) +4 (semester 2) +6 (semester 1) +4 (semester 2)

Description: Elementary English – Headway book, Communication in English (Lifeline)
PHILOSOPHY

Credits: 5 (semester 1)

Description:  The course addresses the main philosophical issues related to human cognition and knowledge. The teaching methodology is based on open problems and fosters the interaction and dialectic abilities of the students.

LOGICS
Credits: 3 (semester 1)

Description:  Study of inference with pure formal facts and rules 

DESCRIPTIVE GEOMETRY

Credits: 3 (semester 1)

Description:  This course aims to promote visualization and spatial analytical abilities. It also promotes intuitive ability to recognize the direction of viewing for best presenting a geometric problem for solution..

POLITICAL ECONOMY
Credits: 5 (semester 2)
Description:  Study of production, the acts of buying and selling, and their relationships to laws, customs and government: Production- Capital- Transport- Exchange- Consumption- Disposal. General paradigms of political economy: paradigm of distribution- paradigm of production.

PHYSICS 

Credits: 7 (semester 2) + 7 (semester 3)
Description:  The course deals with advanced topics in Physics. Fields generated by a moving charge. Electromagnetism and relativity. Electromagnetic induction  LR and LC circuits
Electric interaction. Principle of conservation of charge. Gauss' law and the electric potential. Properties of a conductor placed in an electric field, electric capacitance and capacitors. Energy of the electric field. Behavior of dielectric materials. Electric current in conductors Electrical resistance and combination of resistors. Magnetic interaction: Magnetic field. Source and properties of the magnetic field. Energy of the magnetic field. Behavior of magnetic materials. Dynamics of systems of particles. Elements of dynamics of a rigid body. Properties of the materials. Elasticity. Density. Pressure. Elements of fluid mechanics. Kinetic theory of gases: Ideal gas. Thermodynamics: Elements of thermology. Thermodynamic transformations. Work and heat, Joule-calorie equivalence. First law of thermodynamics. Reversible and irreversible processes. Carnot cycle and thermal engines. Second law of thermodynamics. Entropy.
PROBABILITY & STATICS

Credits: 4 (semester 2)
Description:  Sample space; events. Axiomatic definition of probability. Properties of the probability function. Formulas of probability function. Definition of random variable and of cumulative distribution function. Discrete and continuous random variables and density functions. The law of a function of a random variable. Expectation and its properties; mean and variance; expectations of functions of many random variables, moments, covariance, coefficients of correlation. Estimation theory. Methods of moments and of maximum likelihood. Efficiency, Fisher information, Cramer-Rao bound and UMVUE estimation. Conditional expectation; prediction. Sufficient and complete statistics; Rao-Blackwell and Lehmann-Scheffe theorems.
TECHNICAL DRAWING & AutoCAD
Credits: 2 (semester 2) +2 (semester 3)

Description: This course aims to teach students how to draw a simple technical drawing and practicing with AutoCAD 2000 

THEORETICAL MECHANICS

Credits: 3 (semester 3) + 3 (semester 4)

Description:  Forces and their condition of equilibrium. Static of the material point and of the rigid body. Static of restrained bodies, reaction forces and friction, ideal links. Equilibrium of multibodies, isostatic structures and mechanisms, equations of equilibrium and evaluation of reaction forces. Kinematics of material point and of a rigid body, position and velocities of points, principle of virtual works and virtual power. Diagrams of internal forces and stress due to axial action and bending moment.

Mechanics of mass points: kinematics, balances of momentum and energy, vibrations with one degree of freedom, central motions; Mechanics of systems of mass points and rigid bodies: statics, center of gravity, momentum, angular momentum, plane motion, Euler's gyroscopic equations; central and excentric impact; systems with varying mass; Lagrangian and Hamiltonian equations.
GENERAL CHEMISTRY

Credits: 3 (semester 3) + 3 (semester 4)

Description:  Atomic theory; periodic table; periodic properties of elements. Elements and compounds ; basic concepts of chemical bonding; relationship between structure and properties . Chemical reactions ; thermodynamic and kinetic controls ; chemical processes and products.

ADMINISTRATION STUDY

Credits: 3 (semester 3)

Description:  The decisional process: structure of the decisional process. Short-term decisions: short-term decisions, break-even analysis. Economic value of a firm. Strategy: basic concepts, Porter's 5 forces model, Porter's value chain model (competitive differentials) "matrix" models. Budget: managing control systems, planning and control cycle, operative budgets, budget variance analysis. Business Plan: aims of the Business Plan, start-up's funding sources, main chapters of the Business Plan.

CALCULUS

Credits: 3 (semester 3)

Description:  Errors in Numerical Processes. Numerical Solution of Linear Systems.Approximation: The power method and the QR method. Solution of Nonlinear Equations Composite rules. Adaptive quadrature. The Solution of the Cauchy Problem for Ordinary Differential Equations. Stability and convergence analysis.
ELETRICAL ENGINEERING

Credits: 4 (semester 4)

Description:  Definitions and units. Current and magnetic field: Ampe're's Law; Mechanical forces. Linear and non-linear resistors. Joule's law. Series and parallel connection, wye-delta transformation. Voltage and current division. Voltage and current sources, V-I characteristic, power, losses and efficiency. Series and parallel connection. D.C. Analysis of Electrical Circuits. Ohm's law. Kirchhoff's laws. Superposition, Thevenin, Northon theorems. Conservation of energy. Non- linear circuits. Properties of dielectric materials. Capacitance. Properties of magnetic materials. Farady's law. Inductance. Self and mutual inductance. Coupled inductors. Transient Analysis: First order Circuits. Steady-state A.C. Circuits. Rms value. Complex numbers, phasor notation and graphic representation. Impedance and admittance. Equivalent circuits. Power in the sinusoidal steady-state: instantaneous and average power; active and reactive power. Boucherot's method.

THERMAL ENGINEERING

Credits: 4 (semester 4)
Description:  Thermodynamics: Thermodynamic system, boundary, state quantity, equations of state, ideal gas. First law of thermodynamics for closed and open systems, specific heat and polytropic process. Second law of thermodynamics: thermodynamic cycle, efficiency, entropy. Phase diagram for pure substances, operating cycles, Rankine cycle, refrigeration cycles, heat pump, energy related problems, cogeneration (combined heat and power CHP), combined cycles. - Heat Transfer - Heat conduction, Fourier hypotesis and equation, steady-state applications, non steady-state applications. Convection, counter-current and equi-current heath exchangers. Radiation: blackbody emission law, Wien's radiation law, Kirchoff's law, view factors, heat transfer between blackbodies and greybodies. Solar radiation.

MECHANICS FUNDAMENTALS

Credits: 3 (semester 4)

Gen/ Intensive and enriched. Introduction to Mechanics of rigid bodies, Basic concepts: Force and displacement vectors, force systems, equivalent force systems, equivalent force systems, static equilibrium, geometric properties: centroids and moment of inertia. Concepts of stress and strain. Stresses and strains of axially loaded members, bending and shear stresses. Analysis of simple structures. Analysis of trusses and beams. Buckling of columns.
HISTORY OF VIETNAM COMMUNIST PARTY

Credits: 4 (semester 4)
Description: The course’s goal is to provide students the knowledge about the Vietnam communism party.

MATHEMATICS PHYSICS EQUATIONS
Credits: 2 (semester 4)

Description: An ordinary differential equation (ODE) only contains functions of one independent variable, and derivatives in that variable.  A partial differential equation (PDE) contains functions of multiple independent variables and their partial derivatives. A delay differential equation (DDE) contains functions of one dependent variable, derivatives in that variable, and depends on previous states of the dependent variables. A stochastic differential equation (SDE) is a differential equation in which one or more of the terms is a stochastic process, thus resulting in a solution which is itself a stochastic process 
COMPLEX FUNCTION THEORY
Credits: 2 (semester 4)

SPECIALISED ENGINEERING

OPERATING SYSTEM
Credits: 4 (semester 5)

Description:  Principles underlying computer operating systems are presented from a computer designer's perspective. Concepts explained include process concurrence, synchronization, resource management. input/ output scheduling, job and process scheduling, scheduling policies, deadlock, semaphore, consumer/producer relationship, storage management (real storage management policies in a multiprogramming environment), virtual memory management (segmentation and paging), and an overview of contemporary operating systems with these principles. Students program in a high level language. 
Electronic for IT

Credits: 4 (semester 5)

Description:
Introduction to the principles of Electrical Engineering, using electronic devices to communicate, solve problems, and manipulate in environments. Start with basic concepts about charges and currents, develop devices such as circuits to translate design concepts into reality, and study some high level applications including logic circuits, amplifiers, power supplies, and communication links. 
Computing Theory

Credits: 4 (semester 6)

Description:
Topics covered will include: finite automata, regular expressions and their application; context-free grammar, push down automata and their applications; Turing machines and undecidability; and the chomsky hierarch 
Compiler
Credits: 4 (semester 7)

Description:
Provides an overview of those techniques used in writing compilers. These include symbol manipulation, parsing, and code generation. The primary goal of the course is to teach the students those programming skills necessary to design and code a compiler, interpreter, or other translator. A secondary goal is to instill in the students an understanding of compiler construction to the point that they can use compilers more efficiently 
Microprocessor
Credits: 4 (semester 7) + 4 (semester 8)

Description:
Introduces basic concepts of computer systems and is a first course in computer architecture and ASSEMBLY language programming 

Data Structure and Algorithm
Credits: 5 (semester 5)

Description:
Three hours lecture; 3 credits. This course focuses on applying analysis and design techniques to non-numeric algorithms which act on data structures and select data relationships and storage representations. Basic concepts of data structures such as strings, lists, arrays, stacks, queues, trees and graphs, and analysis and design of efficient algorithms for searching, sorting, and merging are examined 
Discrete Mathematics
Credits: 3 (semester 2) + 5(semester 5)

Description: provide an up-to-date and didactically coherent introduction to discrete structures. This course is designed to introduce the mathematical techniques which are of the greatest importance to theoretical computer science. Topics to be discussed include correctness proofs, partially ordered structures, Boolean algebra, prepositional logic, predicate logic, graphs, Turing machines, analysis of algorithms and complexity of algorithms, and coding theory 

Programming Technique
Credits: 4 (semester 6) 

Description
This course will provide students with a thorough knowledge of the C language. Structured programming will be introduced and emphasized throughout the semester. It will offer an overview of C, including syntax, semantics, primary data types, storage classes, input/output and library functions, program looping, decision making, functions, arrays, structures and unions, string handling, file input/output, use of editors and compiling large programs. 
Digital Electronics
Credits: 4 (semester 6)

Description
Include a treatment of logic and digital circuits as well as design using register level components. Data representation, device characteristics, and register transfer notation are covered in a manner that stresses application of basic problem-solving techniques to both hardware and software design. Required specification, the design process and issues associated with use of graphical interfaces are also discussed. 
Computer Architecture
Credits: 4 (semester 6)

Description
This course is an introduction to computer organization and architecture. The computer is described as a hierarchy of levels, each performing some well defined function. Comparisons are made in the way the levels and functions are implemented in various computer systems. 
Information Transmission

Basis
Credits: 4 (semester 6)

Description
Introduction to the concepts of transmission of information via communication channels. Amplitude and angle modulation for the transmission of continuous-time signals. Analog-to-digital conversion and pulse code modulation. Transmission of digital data. Introduction to random signals and noise and their effects on communication. Optimum detection systems in the presence of noise. 
OOP Technique
Credits: 4 (semester 6)

Description
This course involves problem solving using advanced pointers and dynamic data structures, object oriented programming in C++, classes, message passing, and inheritance using C++ 
Database 
Credits: 4 (semester 7)

Description
A student selecting this course will study functions of a database system, and data modeling and logical database design. Query languages and Query optimization and efficient data storage and access, as well as, concurrency control and recovery will also be covered 

French
Credits:6 (semester 7)

Description
General French

Computer Network
Credits:3 (semester 8)

Description
. Overview of data communication, communication models and networking. Analog and digital data transmission, transmission impairments, channel capacity, asynchronous and synchronous transmission, error detection and correction, flow control and error control. Multiplexing and de-multiplexing techniques (FDM, STDM, ADSL, and xDSL). Ethernet interfaces, IEEE 802.3 and IEEE 802.11 MAC layer. Interface Standards (RS-232, RS-449 and X.21). Packet switching, Frame Relay and ATM switching, bridges, layer2 and layer3 switches. 
Investigation of the TCP/IP protocol suite, components, and interaction with operating systems. Topics include special protocols, routing protocols, MobileIP, as well as some applications: FTP, TELNET, SMTP, DHCP, HTTP, DNS 

Artificial Intelligence
Credits: 4 (semester 7)

Description: This course looks at basic concepts of Artificial Intelligence, introduction and historical survey, predicate calculus, basic search strategies, planning, data representation and the frame problem, overview of applications, LISP and PROLOG programming 
Expert Systems

Credits: 4 (semester 8)

Description
Include a study of knowledge engineering, featuring the unified treatment of computation and software design. The essentials of computing concepts, artificial intelligence, logic programming, share engineering in the development of expert knowledge systems. 
Digital Signal Processing
Credits: 4 (semester 8)

Description
Study digital signal processing techniques from both a theoretical and practical perspective. Hands-on experience will be gained in developing digital audio signal processing applications on both a PC (using the C language) and real-time processing using a popular DSP processor. 
Computer Graphic
Credits: 3 (semester 8)

Description
This course involves discussion of some basic types of computer graphic devices, graphics and text modes, point plotting and line drawing, area filing, image array plotting, mathematics and generation of two and three dimensional transformations: translations, rotations, scaling, rendering reflections, orthogonal and perspective projections. 
Periphery-Interface
Credits: 4 (semester 8)

Description
Peripheral devices in computers, interfacing, keyboards, displays, printers, teletypes, A/D and D/A converters, Floppy and hard disks, Tape streamers, CD-ROM, theory of monochrome/color video display, digitizers, light-pens, plotters. 
Database Management System
Credits: 4 (semester 8)

Description
The course introduces the concepts of Database Management Systems for business applications. Issues in database architecture, design, administration, and implementation are covered. Projects are assigned on a mainframe DBMS and a microcomputer based DBMS to illustrate the concepts & application 
OOP System Analysis and Design with UML
Credits: 5 (semester 8)

Description
The UML notations for classes, structs, enumerations, attributes and operations. Access Modifiers public, protected and private features. UML notiations for abstract classes, interfaces. Associations, roles, multiplicity, direction, aggregation, containment. UML notation for packages, subsystems, components. Use case diagrams. Object-interaction diagrams: collaboration and sequence diagrams. Class diagrams: the generalization and association constructs. State and activity diagrams 
Distributed Systems
Credits: 3 (semester 9)

Description
The state-of-the-art of practical distributed systems and to distill design principles for building large network-based computational systems. 

Digital Speech Processing
Credits:34 (semester 9)

Description
Basic principles of digital speech processing, including a review of digital signal processing, the mechanics of speech production and perception, and the acoustic theory of speech production. Also covered are the basic techniques for speech processing in the time and frequency domains, including, short-time energy, short-time Fourier analysis, homomorphic methods, and linear predictive coding methods. The basic concepts of speech coding, including modern speech coders such as multi-pulse coding and code-excited linear prediction methods are also covered in this course. 

Special Subject
Credits: 9 (semester 9)

Description
- Security and Encrypting

- xDSL Network

- Advanced Algorithms 

Digital Image Processing
Credits: 3 (semester 9)

Description
Two-dimensional signal processing and transform methods with applications to images. Image sampling is discussed followed by gray level description of images and methods of contrast manipulation including linear/nonlinear transformation and histogram equalization and specification. Image smoothing methods are consider ed including spatial and frequency domain low pass filtering.  Following this, methods of image sharpening are studied including derivative methods and high pass filtering. Edge and line detection methods are discussed using masks and hough transforms, methods of image segmentation and degradation and image restoration, including deblurring. Several extensive computer and DSP lab assignments are required. 
Software EngineEring

Credits: 3 (semester 9)

Description
This course develops the techniques for designing a large software project and for organizing and managing a programming team. Students will be organized into teams to develop a large software project. 
 Internship
Credits: 4 (semester 7) + 4 (semester 8) +7 (semester 9)

Description:
Graduating seniors selecting this course will conduct research or participate in special projects on topics reflecting new and latest developments in computer science, i.e., data and image compression, under the guidance of a member of the department. 

                                                                   Prof. Nguyen Huyen Tung
                                                           Director of Center for Talents Training
_1140865880

