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VIET NAM NATIONAL UNIVERSITY SOCIALIST REPUBLIC OF VIETNAM
HO CHI MINH CITY Independence Freedom Happiness
UNIVERSITY OF SCIENCE 000

CS161i Introduction to Computer Science |

X General information

- Course ID : CS161
- Knowledge block : Compulsoryi Computer Science
- Number of crede :4
1 Credit hours for theory .40
91 Credit hours for practice :0
1 Credit hours foself-study : 30
- Prior-course :

X Course description

This course is designed to introduce students to-problem solving by programming in C++.
Programming fundamentals include program- structure, assignment, data types, repetition,
input/output, flow of conbl, and functions: Program design development and testing is
emphasized. The course focuses on problem solving and the introduction to C++ programming
using builtin data types, string, array.and selection, and repetition structures. Students will
learn ad understand the standard input/output, selection and repetition control structures, user
defined functions, usatefined simple-data types, string data type, and arrays. Students also
learn how to store data into text files on external storage.

X Coursegoals

At the end of the course, students are able to

- Work independently or cooperate with other members in a group to solve programming
problems

- Distinguish the English terminologies

- Demonstrate the understanding of the standard input/output, selection and repetition,
functions, strings, arrays, structs, and text files.

-, Apply the builtin data types, string, array and struct to solve programming problems
in C++

x Coursecontent

- Introduction to Computer Science

- Introduction to problem solving, algorithm and programming with C++ (variables,
statements, general form of a C++ program, standard input/output etc.)

- Selective execution: operator precedence, logical structbicesitrol statement...

- Repetition (while, do...while, for)

- Functions: independent modules, functions with and without arguments

- Midterm



- Working with character strings and arrays of elements
- Working with external storage and manipulating data storecirfikes

- Structures
-  Review
X Resources
Textbooks

- C++ Primer Plus, Stephen Prata, SAMS.
- Absolute C++, Sixth Edition, by Walter Savitch, Addison Wesley.

Others

- The C++ Programming Language, Bjarne Stroustroup.

- Nhdp m*n | dp tr3®nh (waetaVi etnamese), Tran
Tools

- N/A
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CS162i Introduction to Computer Science Il

x General information

- Course ID : CS162
- Knowledge block : Compulsoryi Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course . Introduction to Computer Science |

X Course description

The course is the continuation of the Introduction to Computer Science | (CS161). Itis designed
to teach students arrays, pointers, linked list, file;handling and an introductidrjettt o
oriented programming. The course focuses on dynamic data structures, such as dynamically
allocated arrays, linked lists (singly, doubly, and circular), stacks and queues. Students will
also learn about recursion and how to read and write dataary liles.

X Coursegoals

At the end of the course, students are able to

- Work independently or.cooperate with other members in a group to solve programming
problems

- Distinguish the English terminologies

- Demonstrate the understanding of the characteriatckthe implementation of
dynamic«data structures (array, linked list, stack and queue) and recursion

- Apply the dynamic data structures and recursion to solve programming problems

x Course content

- Overview of the course & review CS161
-~ Arrays and Struct

- Program Design Methodology & ADT

- Dynamic memory and pointers

- Singly linked list

- Other types of linked lists (doubly, circular, and Aimrear list)
- Midterm

- Stack and Queue

- Recursion

- Binary File

- Review for the final exam



X Resources
Textbooks

- Starting Outwith C++: From Control Structure to Objects, 9th edition, Gaddis, Tony,
Scott/Jones Publisher, Inc, 2017.
- C++ Primer Plus, Stephen Prata, SAMS, 2011.

Others

- The C++ Programming Language, Bjarne Stroustroup, 2013.

- Nhdp min I dp tr3nhan(Thureta/i et namese),, Tran
- K: thudt I dp tr3nh (in Vietnamese), Tran
Tools

- N/A
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CS1631 Data Structures

x General information

- Course ID : CS163
- Knowledge block : Compulsoryi Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course . Introduction to Computer Science Il

X Course description

The course is designed to teach students popular data structures used in computer
programming, including hash table, linked lists (singly, doubly, and circular), staskses,

trees (binary tree, binary search tre® t2ee, 23-4 tree, Btree, AVL tree, and graphs. It also
provides students knowledge on basic algorithms, such as sorting, searching, recursion and
hashing. The course will focus on the implementatioraabus algorithms and data structures.

The students are introduced the performance and the efficiency of the program based on
different data structures used.

X Coursegoals

At the end of the course, students are able to

- Work independently or cooperate witther members in a group to solve programming
problems

- Distinguish the terminologies and understand the description of the data structures in
English

- Demonstrate the understanding of the characteristics and the implementation of each
data structure

-<_Apply the data structures to solve programming problems

-, Apply different data structures together to solve a complex project with a holistic view

X Course content

- Introduction to CS163

- Table Abstractions & Hashing

- Introduction to Trees, Binary Trees

- BinarySearch Trees,-2 Tree, BTree

- 2-3-4, AVL, and ReeBlack tree

- Heap structure

- Review& Midterm

- Graph: BreadFirst Search, Deptkirst Search, Adjacency Matrix/List



- Graph (cont.): Minimum Spanning Tree, Shortest Path (Dijkstra), Eulerian cycle,
Hamiltoniancycle

- Sorting: Insertion, Selection, Bubble, Radix Sort, MergeSort, QuickSort

- Review for the final exam

X Resources
Textbooks

- Data Structures and Program Design in C++, Robert L. Kruse and Alexander J. Ryba,
Prentice Hall

Others

- Data Structures andllgorithm Analysis in C++, Mark Allen Weiss.
- C++ plus Data Structures 3rd Ed, Nell Dale.

Tools

- N/A
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CS201i Computer Systems Programming

x General information

- Course ID : CS201
- Knowledge block : Compulsoryi Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours foselfstudy : 30
- Prior-course . Introduction to Computer Science |, Introduction to
Computer Science Il

X Course description

The course is an introduction to computer systems-from a software perspective. Topics include:
Basic machine organization; Systemrogramming using C and assembly language;
Introduction to system programming tools (gee, makefile, gdb); Data representation (bits &
bytes, characters, integers, floating pointnumbers), Implementation of control flow, procedure
class, and complex data ggat machine level; Linking and loading; Exceptions and interrupts;
Process control and signals; System calls, File I/O; Timing and improving program
performance; Introduction to memory hierarchy, dynamic memory allocation techniques.

X Coursegoals

At theend of the course, students are able to

- Explain common bit ev el representations of numer
complement; floating point) and the consequent mathematical properties of arithmetic
and bit level operations on them

- Recognize theelation between programs expressed in C and in assembly code,
including the implementation of expressions, control, procedures, and data structures

-« Demonstrate ability to understand basic intention of a program through its binary
representation and applyese skills to debugging programs

- Explain the concepts of computer memory and how it works, analyze the consequences
of imperfect system usage, such as poor memory and CPU performance and apply to
write better and faster programs

x Course content

- Introduction

- Bits and Bytes

- Integers and Floating points

- Machine Programming: Basics and Control
- Machine Programming: Procedures

1C



- Review

- Midterm Exam

- Machine Programming: Array and data

- Machine Programming: Advanced topics
- Memory Hierarchy

- Cache Memories

- Virtual Memory (optional)

- Review
X Resources
Textbooks
- Computer Systems: A programmero0s Perspect
Others
- Digital Design and Computer Architecture by David Meney Harris & Sarah L.Harris
(reference)
Tools
- N/A
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CS202i Programming Systems

x General information

- Course ID : CS202
- Knowledge block : Compulsoryi Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course . Introduction to Computer Science Il

X Course description

The course is designed provide students the objeetiented concepts, problem analysis,

design and solving. The course helps students to-differentiate between procedural programming
and objecboriented programming. Students arealso introduced and instructed with more
advanced €+ concepts and features such as class, inheritance, polymorphism, operator
overloading, templates, exception handling, and some design patterns. In particular, students
could describe key objedriented cancepts, such as encapsulation, data hidingjtamoer

and dynamic binding, and are able to solve problems using @vjented programming. In

addition, students are also guided to-work in groups on a substantial computer program during
the term, providing a user 06stionndtudentslare alsod e x't
gained reading comprehension-skills and learn to write simple reports in English.

X Coursegoals

At the end of the course, students are able to

- Work independently or in groups to solve problems using cbjéented concepts.

- Performreading comprehension skills, write and present simple reports in English

- Use objecioriented, analysis and design concepts to solvenedt problems.

-« Comprehend the OOP concepts: class, object, data hiding, encapsulagoibance,
dynamic binding...

- Describe the key differences between C++, C#, and Java on some OOP topics

- Solve problems in C++ using OOP

x Course content

- Introduction to ObjecOrient Concepts and Programming
- Class, constructors and destructor

- Operator werloading

- Inheritance

- Inheritance and polymorphism

- Const correctness & Review

12



- Midterm

- Templates and mefarogramming

- Exception handling & RAII

- Standard template library (STL): vector, string, streams
- Design patterns: Singleton, Composite

- Review for the ihal exam

X Resources

Textbooks

- C++ Primer Plus, Stephen Prata, 6th edition, AddMaasley, 2011.
Others

- The C++ Programming Language, Bjarne Stroustroup.

- Design Patterns: Elements of Reusable ObjeCednted Software, Erich Gamma,
Richard Helm, Ralph Jmson, and John Vlissides, Addis@resley, 1995.

- Effective Modern C++: 42 Specific Ways to Improve Your Use of C++11 and C++14
1st Edition, Scott Meyers, O'Reilly Media, Incorporated, 1st edition, 2014.

- Ph€hng phg&p I dp tr3nhTh® ngi thiBg<€Tnfgn, TI
Trfn Minh Khang, Nh" xwublt b[n Khoa h ¢ v~

- Visual Studio C++
- Dev C/C++

13
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CS250i Discrete Structures |

x General information

- Course ID : CS250
- Knowledge block : Compulsoryi Computer Science
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course :

X Course description

The course is designed to help students study fundamental mathematical structures and logical
principles that are essential to computer science. Discrete Structures is the study of
mathematical structures that are countable or otherwise distinct and separable. The topics
covered include logic, mathematical proofs; set theory, functions, counting, recursion,
relations, graphs, and trees.

X Coursegoals

At the end of the course, students @& to

- Explain propositional logic and mathematical proofs

- Perform operations on sets and functions

- Use mathematical.induction to prove mathematical statements

- Apply methods of combinatorics and recursive relations to solve counting problems

- Identify and understand relations and their properties

- Explain basic concepts and algorithms of graphs and trees and apply theawiartéal
problems

x Course content

- Propositional Logic

- Propositional Equivalences
- Predicates and Quantifiers
- Rules of Inferace

- Introduction to Proofs

- Quiz1l

- Sets

- Functions

- Mathematical Induction

- Strong Induction

- Recursive Definitions

14



- The Basics of Counting

- Permutations and Combinations

- Generalized Permutations and Combinations
- Recurrence Relations

- Midterm Exam

- Relations and Téir Properties

- Representing Relations

- Equivalence Relations

- Partial Orderings

- Quiz 2

- Graphs: Definitions and Basic Properties
- Euler and Hamilton Paths

- ShortestPath Problems

- Introduction to Trees

- Tree Traversal

- Spanning Trees

x Resources
Textbooks

- K. H.Rosen, Discrete Mathematics and Its Applications, 8th ed., McGraw Hill, 2019.
- Stein, Drysdale and Bogart, Discrete Mathematics for Computer scientists, Addison
Wesley, 2010.

Tools

- Computation software: Maple

15
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CS300i Elements of Software Engineering

x General information

- Course ID : CS300
- Knowledge block : Compulsoryi Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
Prior-course : Basic application programming skills

X Course description

This course is one of the first courses in softwamgineering. This course introduces basic
concepts, principles, practices, methods, and tools in software engineering. It covers core
elements of the software development lifecycle, including software requirements, analysis &
design, implementation, tesgjnintegration, maintenance, and management. The students will
also have opportunities to apply software engineering principles, methods, techniques, and
tools by working on multperson teams to.develop and deliver software products.

X Coursegoals

At the end of the course, students are able to

- Understand basic ' concepts, principles, methods, and techniques in software
engineering

- Be able to apply requirements engineering concepts to define system requirements

- Be able to analyze and design a software system

- Be able to design and write a test plan and test cases for a software system

- Be able'to apply software testing techniques to test a software system

- _Be able to determine a suitable process for a software project based on its characteristics

- Ability to practice project management activities

- Ability to practice teamwork

x Course content

- Class introduction.

- Introduction to software engineering
- Software processes

- Project management

- Software configuration management
- Software requirements

- Requirements engineering

- Software analysis and design 1

16



- Software analysis and design 2
- User interface design

- Software reuse

- Verification and Validation

- Software testing

- Review

- Project presentation

X Resources
Textbooks

- Software Engineering, 9th Edition (8th Edition is also Okih,Sommerville, Addison
Wesley, 2010, ISBN.3: 9780137035151

Others
- The Mythical ManMonth, F. Brooks, AddiscitVesley, 1995, ISBN-2-10835959
Tools

- N/A

17
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CS305i Social, Ethical, and Legal Issues

x General information

- Course ID : CS305
- Knowledge block : Compulsoryi Computer Science
- Number of credgd :2
91 Credit hours fotheory : 20
9 Credit hours for practice :0
1 Credit hours for selstudy :15
- Prior-course :

X Course description

The advancement of information technology has changed the way we leave, interact, and work.
However, it also results in socialthical, and legalissues that we have to address. This course
will introduce students important social and professional issues related to information
technology and provide opportunities for students to discussvaedd situations where social,
ethical,and legal implications are relevant to the information technology profession.

X Coursegoals

At the end of the course, students are able to

- Recognize social, ethical, and legal issues related to computing.

- Understand major ethical theories and apply themeason social, ethical, and legal
issues relatedto computing.

- Understand basic legal principles that may be applied to address legal issues.

- Recognize their responsibilities to adhere to the professional and ethical standards.

- Practice presentation skilthrough a talk on a topic related to social, ethical, and legal
implications of computing.

- _Research and write a professienaklity paper on a topic related to social, ethical, and
legal implications of computing.

X Course content

- Class Introduction

- History of Computing

- Ethics

- Networking

- Technical Writing Tips

- Intellectual Property

- Computer & Network Security
- Privacy

- Computer Reliability

18



- Professional Ethics
- Notes on Presentation
- Studentsdé presentations

X Resources
Textbooks

- Ethics for thenformation Age (7th ed.), Michael Quinn. Pearson.
Others

- On Liberty and Utilitarianism, John Stuart Mill, Bantam Books, NY

- Philosophy of Science: A Very Short Introduction (2nd ed.), Samir Okasha, Oxford
University Press

- Justice: What's the Right Thing Do (reprint ed.), Michael Sandel, Farrar, Straus and

Giroux
- B"n vQ t do John Stuarte Ml |, NXB Tri T
- T, do kinh t

. v c¢ch2nh thw C4i di n, F. A
- NQn don tr’ M:, Al exis De ®mcquevill e, N X
- (Other books from the Book Reading Challenge).

- N/A

19
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CS333i Introduction to Operating Systems

x General information

- Course ID : CS333
- Knowledge block : Compulsoryi Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course : Computer Systems

X Course description

This course covers the important problems in operating system design and implementation. It
will also cover the tradeoffs that can be made between performance and functionality during
the design and inipmentation of an operating system. Particular emphasis will be given to
three major OS subsystems: process management (processes, threads, CPU scheduling,
synchronization, and deadlock), memory-management (segmentation, paging, swapping), and
file systemsand on operating system support for distributed systems.

X Coursegoals

At the end of the course, students are able to

- Learn a lot of practical information about how programming languages, operating
systems, and architectures interact and how to use #achively.

- Learn about how concurrency and distributed systems communicate and work correctly

- Have knowledge to more effectively use and manipulate computers and computer
program

- Team work & Independent thinking

- _Understanding keywords

x Course content

- Overview

- A brief of History

- Architecture

- Processes and Threads
- Synchronnization

- CPU Schedule

- Memory management

- Virtual memory

- Disk

- File systems

20



-  Review
x Resources
Textbooks

- Operating System Concepts 10th Edition, by Abraham Silberschatz, Pé&aivis,
Greg Gagne, Wiley; 10th edition (May 2, 2018), ISBOI: 1119456339, ISBN3 :
9781119456339

Tools

- Linux Operation System at https://github.com/torvalds/linux

21
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CS486i Introduction to Database Systems

x General information

- Course ID : CS486
- Knowledge block : Compulsoryi Computer Science
- Numberof credd :4
91 Credit hours fotheory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course . Discrete Mathematics

X Course description

The course is designed to provide students the“overview of the needs for databases in

enterprises, as well as otl@ganizations. The course will provide the background knowledge

of database systems on where the relational-model is emphasized. Moreover, the techniques,
tools and skills are provided for students to design, manipulate, and exploit the database via a

relagional database management system. The course also mentions future trends in database
systems research.

X Coursegoals

At the end of the course, students are able to

- Explain roles and basic concepts of a database in an information system

- Apply commondata models for modeling data

- Master query languages to exploit the relational database

- Design a good database schema

- Describe how main components of Database Management System (DBMS) work
- Practice skills of building databases and queries in DBMS

x Coursecontent

-» Qverview database system

- Entity relationship model

- Relational data model

- Query languages

- Integrity constraint

- Functional dependency and normal forms
- Transaction, scheduler and locking

- Recovery methods

- Other database issues

22



X Resources
Textbooks

- Datébase Systems: The Complete Book (2nd Edition), Hector Giltaima, Jeffrey
D. Ullman, Jennifer Widom, Prentice Hall, 2008.

- Fundamentals of Database Systems (7th Edition), Ramez Elmasri, Shamkant B.
Navathe, Addison Wesley, 2017.

Others

- Database systenouocepts (6th Edition), Abraham Silberschatz, Henry F. Korth, S.
Sudarshan, McGrawill, 2015.

- Database Management System (3rd Edition), Raghu Ramakrishnan and Johannes
Gehrke, McGrawHill, 2009.

Tools

- MS SQL Server: ISQL
Visual studio.NET: C#ASP.NET Framework

23
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ECE3411 Computer Hardware

x General information

- Course ID :ECE341
- Knowledge block : Compulsoryi Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course : System Programming

X Course description

An overview of computearchitecture and programming from a hardware viewpoint. Topics
covered include: digital logic; arithmetic operations; pipelining; CISC/RISC; datapath design;
memory hierarchy; virtual memory; input/output techniques; computer system components.
End Goal: D understand the hardware implementation of different components of a modern
computer

X Coursegoals

At the end of the course, students are able to

- Apply digital logic gates, flip flops to build a function block.

- Describe basic functional units of computer.

- Conduct a basic computer architectumata path, control, and buses
- Describe CISC & RISC architectures

X Course content

- Digitallogic design

- /Sequential logic

- . Registers, Counters, FSM

-~ Decoders, Multiplexers, HL

-~ Computer Arithmetic

- Fast Adders, Multipliers

- Basic Organization of Computers
- Basic Processing Unit

- Pipeline

- Memory System

- Cache Memory

- Basic Input/Output

- Direct Memory Access (DMA)
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- Final Exam
x Resources
Textbooks

- Computer Organization and Embedded Systedtis Edition, Hamacher, Vranesic,
Zaky and Manjikian. McGraviill, 2011. ISBN 9780073380650 / 0073380652

Others

- Logic and computer design fundamentals, 5th Edition, Mano, Kime and Martin.
Pearson, 2013. ISBBI780133760637/0133760634

- Computer Organization and Design: the Hardware software interface;\RE{Zion,
Morgan Kaufmann, 2017. ISBN 9780128122754/0128122757

Tools

- N/A
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CS251i Logical Structures

x General information

- Course ID 1 CS251
- Knowledge block : Compulsory Electivei Computer Science
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
Prior-course . Discrete Structures

X Course description

Logic has been called the "calculus of computer science™ just as sciences such as physics that
deal with ©ntinuous realm rely on calculus techniques, we rely on logic. Indeed, so many areas
of computer sciences are based on logic: from-designing circuits to determining complexity of
problems; from verifying correctness of algorithms and devising databasesqoeaautomated
reasoning in artificial intelligence.

This course is intended to be an introduction to mathematical logic with emphasis on Computer
Science applications and methodologies. In particular, we will cover propositional and
predicate logic. Tlaughout the.course, we will discuss semantics in logic together with basic
proof theory, again with computer science applications including proving algorithm
correctness. If time permitted, we will also discuss impossibility results, in particular Goedel's
incompleteness theorem:.

X Coursegoals

At the end of the.course, students are able to

- Have arigorous background in logics for computer science.

- Understand the role of logics in computer science.

-« Have a knowledge of a wide varietyayplications of logics.

-, Have a general understanding of the relationships of logics to other subjects in
theoretical computer science.

- Able to apply logic as an abstract framework; first to understand and second, to improve
or design computational models.

X Course content

- Declarative sentences

- Semantics of propositional logic

- Propositional logic as formal language
- Natural deduction

- Normal forms
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- The need for a richer language

- Predicate logic as a formal language
- Semantics of predicate logic

- Proof theory of pedicate logic

- Undecidability of predicate logic

- Exercises and Review

X Resources

Textbooks

- Logics in Computer Scienéemodelling and reasoning about systems, Second Edition,
Michael Huth and Mark Ryan, Cambridge University Press.

Others

- Logic for ComputerScience: Foundations of Automatic Theorem Proving, Second
Edition, Jean H. Gallier, Dover Publications

Tools

- N/A
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CS311i Computational Structures

x General information

- Course ID :CS311
- Knowledge block : Compulsory Electivei Computer Science
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours fopractice :0
1 Credit hours for selstudy : 30
Prior-course : Discrete Structures | Data Structures

X Course description

This course provides a challenging introduction to.some of the central ideas of theoretical
computer science. The course formalizes tlagion of computation, using 3 models of
computation of increasing power: finite automata, push down automata, and Turing machines
- a kind of automata that can define all the languages that can reasonably be said to be definable
by any sort of computingevice. The course also explains the relationship between these
models and different classes of<languages: regular, cefnéext Turingdecidable (or
recursive), and Turingemidecidable (or recursively enumerable). These concepts form the
core of naturallanguage processing, compiler design, speech recognition, theory of
programming llanguages, &

X Coursegoals

At the end of the course, students are able to

- Categorize the classes of automata, classes of formal grammars and classes of formal
languages

- Analyzethe strengths and the limitations of computational models

- Construct finite automata, regular expressions, {uesin automata, contettee
grammars, Turing machines

-, Analyze properties of classes of formal languages

- Describe the role of the theooy automata and formal languages in computer science

- Describe and explain commonly used English terms in the field of theoretical computer
science

X Course content

- Introduction to the course
- Introduction to the basic mathematics
- Introduction to automata aridrmal languages

- Finite automata: deterministic finite automata, nondeterministic finite automata, finite
automata with epsilon transitions
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- Regular expressions

- The equivalence between regular expressions and finite automata

- Properties of regular languagepumping lemma, closure properties of regular
languages

- Minimization of automata

- Contextfree grammars and contefxee languages

- Pushdown automata and deterministic ptgdhwn automata

- Properties of contextee languages: pumping lemma for cortgge languages

- Turing machines

- ChurchTuring thesis

- The Chomsky Hierarchy and Beyond

X Resources
Textbooks

- Nguy. n Thanh Ph<€ehng, LT thuy/Jt ngln ng.
2018.

Others

- Hopcroft, J. E., Motwani, R., Ullman, J. Dntroduction to Automata Theory,
Languages, and Computation, 3rd edition, Pearson, 2006.

- Linz, P. An Introduction to Formal Languages and Automata, 6th edition, Jones &
Bartlett Learning, 2017.

- Sipser, M. Introduction to the Theory of-Computation, 3rdi@ditCengage Learning,
2012.

Tools
- N/A
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CS320i Principles of Programming Languages

x General information

- Course ID : CS320
- Knowledge block : Compulsory Electivei Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course : CS 202 Programming | Systems Objectoriented
programming, practical data structures, Javg. CS~251 Data Structures II
Mathematical logic and proofs CS 311 Computational Structures Formal
languages and grammars, automata and Turing - machines

X Course description

This course is about principles of programminglanguages

End Goal: Students learn the essentials of computer programming languages. Older languages
such as Fortran, Pascal and Lisp will be:mentioned, but main focus will be C++, Java, and C.
Final goals ig0 enable students-4o make rational choices: Which language for a major SW
project shall be selected. Conflicting‘goals general are: easy of design and coding, speed of
execution, portability of source, program, and reliability and security of running tobjec
programs.

X Coursegoals

At the end of the course, students are able to

- Understand programming language concepts

- Differentiate syntax, semantics, grammars

- llustrate the features and characteristics of different programming paradigms,
including procedural, functional, and objeatiented programming

-, Describe and apply the basic concepts of type systems, including primitive types,
compound, and recursive types, abstract data types, and type equivalence models

- Explain basic approaches and applwasi for the formalization of programming
language semantics

X Course content

- Introduction, program overview

- Language syntax, associated semantics, grammars

- Interpreters and compilers

- Language paradigms, procedure, functional programming
- OO programming
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- Binding, scope, types

- Functions and environments

- Type systems and type checking

- Formal semantics and program correctness

- Final Exam: In class, closed books, no phones or Internet

x Resources

Textbooks

- Kenneth C. Louden and Kenneth A. Lambert, Programming Lasgu&ginciples and
Practice, 3rd ed., Course Technology CENGAGE Learning, 2012.

- Ray Toal, Rachel Rivera, Alexander Scheider and Eileen Choe, ‘Programming
Language Explorations, Chapman and Hall/CRC; 1st edition (September 20, 2016).

Tools

- IDE (Windows and Linubased Systems): https://visualstudio.microsoft.com/
- Text Editor (Linux based Systems): Vim, gedit
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CS350i Algorithms and Complexity

x General information

- Course ID : CS350
- Knowledge block : Compulsory Electivei Computer Science
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours fopractice :0
1 Credit hours for selstudy : 30
- Prior-course : Calculus |

X Course description

This course introduces students to the analysis and design of computer algorithms. There are
case studies of existing algorithms (sorting,~ searching, graph thlgsri dynamic
programming, etc). Upon completion of this course, students will be able to do the following:

- Analyze the asymptotic performance of-algorithms.

- Demonstrate a familiarity with major algorithms and data structures.

- Apply importantalgorithmic design paradigms and methods of analysis.

- Synthesize efficient algorithms)in common engineering design situations.

- Apply algorithms, data structures, and programming skills to solve real problems.

X Coursegoals

At the end of the course; studentg able to

- Prove the correctness of algorithms using inductive proofs.

- Analyze‘worsicase running times of algorithms using asymptotic analysis. Compare
the asymptotic behaviors of functions obtained by elementary composition of
polynomials, exponentigland logarithmic functions. Describe the relative merits of
worstcase, averagease, and besase analysis.

-, Analyze average case running times of algorithms whose running time is probabilistic.

-~ Explain the basic properties of randomized algorithms and methods for analyzing them.
Explain the difference between a randomized algorithm and an algorithm with
probabilistic inputs

- Describe the dividandconquer paradigm and explain when an algorithmic design
situation calls for it. Synthesize dividendconquer algorithms. Derive and solve
recurrences describing the performance of dihaddconquer algorithms

- Descrbe the dynamiprogramming paradigm and explain when an algorithmic design
situation calls for it. Synthesize dynanmogramming algorithms, and analyze them

- Describe the greedy paradigm and explain when an algorithmic design situation calls
for it. Syntlesize greedy algorithms and analyze them.
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X

Explain the major algorithms for sorting. Analyze these algorithms and understand the
design strategies that the algorithms embody. Derive lower bounds on the running time
of comparisorsorting algorithms, and exgih how these bounds can be overcome
Explain the major graph algorithms and their analysis. Employ graphs to model
engineering problems, when appropriate. Synthesize new graph algorithms and
algorithms that employ graph computations as key componentanahde them

Course content

Chapter 1. Introduction to Algorithms
1.1 Introduction to Algorithms.
1.2 Analysis of Algorithms
1.3 Asymptotic Complexity
1.4 Divideandconquer Design Paradigm
Chapter 2. Sorting and Order Statistics
2.1 Quick Sort
2.2 Heap Sort
2.3 Linear Time Sorting
2.4 Order Statistics
Midterm Examination
Chapter 3. Searching and Data Structure
3.1 Linear Search
3.2 Binary Search Tree
3.3Hashing
Chapter 4. Optimization Algorithms
4.1 Dynamic Programming
4.2 Greedy Algorithms
Chapter 5. Graph Algorithms
5.1 Breadfirst Search and Deptfirst Search Algorithms
5.2 Singlesourceshortest Path Algorithms
- BellmanFord Algorithm
- Singlesourceshortest Paths in DAG
-Di j ksttrads Al gorithm
Review

Resources

Textbooks

Introduction to Algorithms, Cormen, Thomas H., Charles E. Leiserson, Ronald L.
Rivest, and Clifford Stein, 2nd ed. MIT Press, Cambridge, MA, ISBN: 0262032937.
Fundamental Algorithms, the Art of Computer Programming, Vol. 1, Donald E. Knuth,
AddisonWesley, 1968, Second Edition, 1973

Fundamental Algorithms, the Art of Computer Programming, Vol. 3, Donald E. Knuth,
AddisonWesley, 1968, Second Edition, 1973

Algorithms Unplugged, Berthold Vocking, Helmut Alt, Martin Dietzfelbinger, Rudiger
Reischuk, Christian Scheideler, Heribert Vollmer, Dorothea Wagner, Springer, 2016
How to Solve It: A New Aspect of Mathematical Method, G. Polya, Princeton Science
Library, 2014

Comypetitive Programming 3: The New Lower Bound of Programming Contests, Steven
Halim, Felix Halim, Lulu, 2013
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- Handbook of Applied Algorithms Solving Scientific, Engineering, and Practical
Problems, Amiya Nayak, WilelEEE Press, 2008
- Powerpoint Slides

Tools

- N/A

34



VIET NAM NATIONAL UNIVERSITY SOCIALIST REPUBLIC OF VIETNAM
HO CHI MINH CITY Independence Freedom Happiness
UNIVERSITY OF SCIENCE o0o

CS420i Artificial Intelligence

x General information

- Course ID : CS420
- Knowledge block : Compulsory Electivei Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course . Data Structures and Algorithms

X Course description

The course is designed to provide students fundamental knowledge of Artificial Intelligence
through the main unifying theme of an intelligent-agent. We start with the formulation of Al
problems and how problesolving agents find- solutions to those problasing general
purpose search algorithms.

We study different search strategies that facilitate myriad purposes of searching. Some
strategies work solely on the problem definition, while the others can do quite well given some
guidance on where to look faolutions. Advanced search problems that involve multiple
agents (adversarial search) or large-state spaces usually need appropriate consideration, and
that leads to the need of studying adversarial search, local search, and constraint satisfaction
problem. The second part of the-course study how to represent information in knoukeskype

agent, which is usually‘more flexible than the previous proldeiving agent. By separating

into the knowledge /module and the inference module, this type of agentdapl/ta the
changes of environment and tasks better. Propositional andriiest logic are helpful means

for bridging the gap of understandings between human and computers. Finally, a rational agent
could not be practical without the ability of improvitigir skills through experience. Students
spend the last weeks to learn basic machine learning to obtain the very first view of how an
intelligent agent can fully developed. Throughout the courses, students are encouraged to
strengthen their core skillas well as soft skills, by solving several case studies, assignments,
and projects, either individually or in teamwork.

X Coursegoals

At the end of the course, students are able to

- Discover the properties of the problem being considered and from that,echoos
appropriate concepts and means in Al to formulate the problem

- Differentiate various search strategies in term of algorithm complexity and information
exploited

- Manipulate the knowledgkased agents by handing the knowledge bases and inference
algorithmusing either propositional logic or firstder logic

- Demonstrate simple learning agents that learn by observations
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- Hypothesize from observations and verify them through theoretical and/or empirical
evaluations

- Continue to improve their skills aritical thinking, programming and communication
through person / teamwork assignments

x Course content

- Introduction to Al

- Intelligent Agents

- Solving Problem by Searching: Basic concepts and Uninformed search
- Solving Problem by Searching: Informed search

- Local Search

- Adversarial Search

- Constraint Satisfaction Problem

- Midterm Examination

- Inference with Propositional Logic

- Inference with Firsbrder Logic

- Inference when there is uncertainty

- Machine learning: Basic concepts and ID3 Decision.tree
- Linear regresion and Logistic regressions

x Resources
Textbooks

- Stuart Russell and Peter Norvig. 2020. Artificial Intelligence: A Modern Approach (4th
ed.). Pearson.

- L° Ho"i Bdc and» Tt Ho"i Vi t. 2014. Gi 8o
ngh Thng ti n.

Others

- Negnevitsky, Michael. Artificial intelligence: A guide to intelligent systems. Pearson
Education, 2005.

Tools

- N/A
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CM1017 Communication Management

x General information

- Course ID :CM101
- Knowledge block : Compulsory i Non Computer Science
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours fopractice :0
1 Credit hours for selstudy : 30
- Prior-course :

X Course description

The course is designed to provide students skills ‘and knowledge, i.e. critical thinking,
abstraction/generalization, communications, and-feamking to help them succes# i

l earning at Undergraduate | evel progr ams.
high school and equip them with better, more“suitable tools to participate in undergraduate
activities. The course is best suited for.first semester first yeaerdtuNevertheless, the
contents of the course are designed with.a wide of range of audience in mind.

X Coursegoals

At the end of the course, students are able to

- Aquire critical thinking skills. Look at the problem at multiple perspective and know
the essere of the problem.

- Know and.can construct a message in communication. Know the encoding and
decoding message process. Know the direct and indirect techniques to deliver
messages.

- Know what abstraction is. Can use abstractiongerkralization to express ideas.

- Know and can use the Observation/Active Listening/Giving Feedbacks process.

-<_Know basics of Facts and Opinions. Can use facts in Persuasion and Negotiation
situations. Can distinguish Persuasion and Negotiation.

- Know the bag of teamworking. Can apply the knowledge in team working activities
in the class.

x Course content

- Structure, Strategy, and Critical Thinking
- Abstraction

- Observation, Active Listening, Feedback
- Persuasion and Negotiation

- Team working

- Midterm
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- Final Project
X Resources
Textbooks

- This course does not have an official textbook
Others

- Lori Breslow, and Terence Heagney. 15.279 Management Communication for
Undergraduates. Fall 2012. Massachusetts Institute of Technology: MIT
OpenCourseWaréttps://ocw.mit.edu. License: Creative CommonsBE-SA.

- Graham Ramsay, and Holly Sweet. ES.240 Composing Your Life: Exploration of Self
through Visual Arts and Writing. Spring 2006. Massachusetts Institute of Technology:
MIT OpenCourseWare, https://ocwimadu. License: Creative Commons B)C-SA.

Tools

- N/A
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SC203i Scientific Method

x General information

- Course ID : SC203
- Knowledge block : Compulsory i Non Computer Science
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours for practice :0
1 Credit hours for selstudy : 30
- Prior-course :

X Coursedescription

The course is designed to provide students skills to. define an experimental project, invest on
their capabilities to observe, develop a hypothesis, state project objective(s) and success
criteria. Through lectures and practicatdlass-exerciss aiming at developing scientific
aptitudes, students are exposed to relevant methods, processes, and techniques for:

- Reading and Analyzing scientific articles,

- Raising a Hypothesis that reflects a Question to be answered,

- Designing theexperiments-to test the raised hypothesis,

- Implementing the experimentation,

- Executing the tests and Analyzing the obtained data,

- Documenting the obtained results

X Coursegoals

At the end of the course, students are able to

- Read general and/specialized scientific articles

- Generate interrogations from any observations

- /Formulate overall objectives and success criteria for an experimental evaluation project
aiming at finding answers to the raised questions (hypothesis or interrogation)

-~ Develop,as a multdperson team, the strategy, and tactics for the design of experiments
and for the collection of experimental data

- Setup and run the experiments and collect experimental data, and perform data analysis
in the direction set out to achieve the abobgctives

- Effectively communicate, orally and in writing, the key aspects of the project, from the
concept to the conclusion of the findings

x Course content

- Lecture 1: Introduction
Highlights in Computer Science
- Lecture 2: What is Science?
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X

Lecture 3: Fudamental Blocks
Teams present their initial ideas
Lecture 4: Methods
Practical experience of how to choose and read valuable scientific papers
Tools: Python and GitHub, as well as other tools for programming and work sharing
Teams present theiefined topics and methods
Lecture 5: Design of Experiments
Tools: OpenCV, R, Scikitearn, TensorFlow and Keras
Teams present their data and preliminary experimental results
Review

Resources

Textbooks

Others

Tools

VNU-HCM University of Science, Pr. Vu N. Duongpr .the APCS undergraduate
course entitled Scientific Method © 202609

VNU-HCM University of Technology and University of Science faculty member, Pr.
Vu N. Duong, for the course entitled Methods and Models in Scientific Research ©
20032009

MIT faculty members, Pr. Edward M. Greitzer & Pr. EarllMurman, Dept of
Aeronautics and Astronautics, for the course entitled Experimental Project | & Il ©
2003.

Cranfield University faculty member, Pr.-/Paul Burgress, for the course entitled Nature
and Practices of $ance © 2007 in which many points were referenced to Hugh Gauch
of Cornell University, Scientific Method in Practice, Cambridge University Press,
2003.

Linkopings University faculty'member, Dr. Monica Tatvanti, for the document entitled
Introduction to Deigin of Experiments and Statistical Data Analysis for the Innovative
Research Unit, EUROCONTROL Experimental Center © 2003.

N/A
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WR2271 Technical Writing

x General information

- Course ID : WR227
- Knowledge block : Compulsory i Non Computer Science
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours fopractice :0
1 Credit hours for selstudy : 30
- Prior-course . Scientific Research Methodologies

X Course description

The course is designed to provide students skills to.write technical documents with particular
emphasis on academic papers. The studeptsirat-introduced to the principles of readers
analysis and the general process of composing a technical document, so that they are able to
aware of the mission and importance of technical writing. Students then go through primary
parts of an academic papto recognize how to collect appropriate information and where to

put these pieces of data while pursuing a.coherent idea. Tips for good style and rules of writing
ethically are also discussed. These skills ensure the standard quality for the pabeddnds

write now and in the future. Students-are required to diligently improve their technical writing
abilities through a series of personal/group assignments.

X Coursegoals

At the end of the course, students are able to

- Understand the basetements of an academic papers and things that decide the quality
of the paper

- Employsupporting tools for writing text and demonstration effectively

- Develop critical thinking and analytic skills to present the proposed ideas into an
academic paper

-, Developcommunication skills and groupork spirits

X Course content

- S02GoodStyle

- KO01-Composing and writing for your reader
- KO02-Achieving a readable style

- SO03Abstract

- KO03-Writing ethically

- KO04-Designing and formatting documents

- SO04Introduction

- KO05-On grammar

41



- KO06-Creating and managing text

- Corrections on abstracts

- Latex and Overleaf

- S05BodyOfPaper

- KO7-Developing the main elements

- KO08-Creating tables and figures

- Corrections on Introductions

- KO09-Creating reports for any occasion.pdf
- K10-Developing analytical reports.pdf

- Final report on scientific research works

- Corrections on Outline your papers

- Corrections on Proposed methods (Writing)
- Correctionson Experimentatesults (Writing)
- Full papersubmission

- Cameraready paper

X Resources
Textbooks

- Justin Zobel. 2014. Writing for Computer Science (4th. ed.). Springer.
- Jong C. Park, KAIST. 2014. Technical Writing-for Computer Science. Presentation
slides CS790, Fall Semester.

Others

- DUONGNguyen Vu, EUROCONTROL EEC. 2008. Technical and Scientific Writing.
RIVF 2008 Tutorial.

- Simon Peyton Jones, Microsoft Research, Cambridge. How to write a great research
paper.

- David Salesin, Adobe. 2012. How to Write a SIGGRAPH Paper: A Guide to Choosing
aGood Research Topic, Doing the Research, and Writing It Up. SIGGRAPH Tutorial.

Tools

- N/A
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MTH251 7 Calculus |

x General information

- Course ID : MTH251
- Knowledge block : Compulsoryi Math
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours for practice : 30
1 Credit hours for seltudy : 0
- Prior-course X

X Course description

The course is designed to provide students with fundamental knowledge of the differential and
integral calculus on functions of one variable. The‘course provides mathematical background
for courses in Computer Science. The course engdmsll three aspects: conceptual
understanding, computational and problem solving ability, and exposure to applications.

X Coursegoals

At the end of the course, students are, able to

- Recognize properties of functions and their graphs

- Explain meanings of #hconcepts of limits, continuity, derivatives. Use fundamental
properties involving these concepts to resolve basic problems involving these concepts,
including problems in realorld settings.

- Explain the concept of definite integrals. Use fundamentgggties of integrals to
resolve basic.computational integral problems.

- Use differential and integral calculus to resolve application problems, and use
computational softwares to assist.

X Course content

Chapter 1
1.1Four ways to represent a Function
1.2Model and Curve Fitting
1.3 New Functions from OIld Functions
1.4 Graphing Calculators and Computers
1.5 Exponential functions
1.6 Inverse Function and Logarithms
1.7 Parametric Curves

Chapter 2
2.1 The Tangentral Velocity Problems
2.2 The Limit of a Function
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2.3 Calculating Limits Using Limit Laws
2.4 Continuity
2.5 Limits Involving Infinity
2.6 Limits of Sequences
Chapter 3
3.1 Derivatives
3.2 The Derivative as a Function
3.3 Differentiation Formulae
3.4 Derivatives of Trigonometric Functions
3.5 Rates of Changes in the Natural and Social Sciences
3.6 The Chain Rule
3.7 Implicit Differentiation
3.8 Derivative of Logarithmic Functions
Midterm Exam
3.9 Related Rates
3.10 Linear Approximationand Differentials
Chapter 4
4.1 Maximum and Minimum Values
4.2 The Mean Value Theorem. Derivatives and the Shapes of Curves
4.3 Graphing with Calculus and Calculators
4.4 I ndeterminate Forms and | 6Hospital 6s
4.5 Optimization Problems
4.6 Application to Business and Economics
4. 7 Newtondbs Method
4.8 Antiderivatives
Chapter 5
5.1 Area and Distances
5.2 The Definite Integral
5.3 Evaluating Definite Integis
5.4 The Fundamental Theorem of Calculus
5.5 The Substitution Rule
5.6 Integration by Parts
5.7 Approximate Integration
5.8 Improper-integrals

X Resources
Textbooks

- Calculus, Concepts and Contexts, James Stewart, Thompson Brooks/Cole, 4th Edition,
2010.

Others

- Gig8o tr3nh ph®p t2nh vi t2ch -phoen,h B,
https://sites.google.com/view/maltitmuseduvn-giaitich
- http://www.calculus.org

44



VIET NAM NATIONAL UNIVERSITY SOCIALIST REPUBLIC OF VIETNAM
HO CHI MINH CITY Independence Freedom Happiness
UNIVERSITY OF SCIENCE o0o

MTH252 1 Calculus Il

x General information

- Course ID : MTH252
- Knowledge block : Compulsoryi Math
- Numberof credd :4
91 Credit hours for theory : 40
9 Credithours for practice  : 30
1 Credit hours for seltudy : 0
- Prior-course : Mth 251, Calculus |

X Course description

The course is designed to provide students with the'fundamental ideas of Improper Integrals &
Applications, Differential Equations and InfiniBeguences and Series.

X Coursegoals

At the end of the course, students are able to

- Applications of Integration

- Polar Coordinates. Integrals.in/Polar Coordinates

- Concept and Techniques of Improper Integrals

- Introduction to Differential Equations

- TheTheory of Infinite Series, in particular Power Series

X Course content

0. Review of Integration
1. Applications of Integration
1.1 More about Areas
1.2 Volumes
1.3 Arc Length
1.4 Average value of a Function
1.5 Applications to Physics and Engineering
1.6 Applications to Economics and Biology
2. Polar Coordinates
2.1 Polar Coordinates System
2.2 Curves in Polar Coordinates
2.3 Areas and Lengths in Polar Coordinates
2.4 Conic Sections iRolar Coordinates.
3. Improper Integrals
3.1 Improper Integrals of Type 1: Infinite Intervals
3.2 Improper Integrals of Type 2: Discontinuous Integrands
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3.3 A Comparison Test
4. Differential Equations
4.1 Modeling with Differential Equaons
4.2 Direction Fields and Eul erd6s Method
4.3 Separable Equations
4.4 Exponential Growth and Decay
Midterm Exam
4.5 The Logistic Equation
4.6 PredatoPrey Systems
5. Infinite Sequences and Series
5.1 Sequences: Limit Laws for @ences. Monotonic Sequence Theorem
5.2 Series: Geometric series. Properties of Convergent Series
5.3 The Integral and Comparison Tests
5.4 Other Convergent Tests
5.5 Power Series.
5.6 Representations of Functions as Power Series
5.7 Taylor and Maclaurin Series
5.8 The Binomial Series
5.9 Applications of Taylor Polynomials in Approximations and Physics
5.10 Fourier Series and integrals

Review
X Resources
Textbooks

- Calculus, Concepts and Contexts, James Stewhdmson Brooks/Cole, 2016, 8th
Edition
- Presentations Slides in Power Point

Tools

- Computer Algebra System MAPLE
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MTH261 i Introduction to Linear Algebra

x General information

- Course ID : MTH261
- Knowledge block : Compulsoryi Math
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours for practice : 30
1 Credit hours foself-study :0
Prior-course : Calculus 1 & 11

X Course description

On successful completion of this course, students will'‘be‘equipped with an introduction to the
topics in Linear Algebra and its applications, namely:
- Systems of linear equations,
- Matrices and determinants,
-V ector spaces and linear transformations.
- An introductory teatment of.inner products and eigenvalues, eigenvectors is also
considered

X Coursegoals

At the end of the course, students are able to

- Solve a Linear system by Gaussian and Gauss Jordan Elimination Method

- Manipulate various techniques to calculate matrices and determinants

- Understand the fundamental concepts of vector spaces: basis, dimension, the solution
space of a linear system

- Undersand the fundamental concepts of Linear transformations: standard matrix,
change of basis

= Work with inner products and orthogonality:

-~ Orthogonal projection on a subspace

- Find the leassquare solution of an inconsistent linear system with the application to
find the leastsquare line

- Find the characteristic polynomial of a square matrix and the eigen values and eigen
vectors of the matrix.

x Course content

1. Systems of Linear Equations and Matrices
1.1 Introduction to Systems of Linear Equations
1.2 Gaussian Elimination
1.3 Matrices and Matrix Operations
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1.4. Inverses; Rules of Matrix Arithmetic

1.5 Finding Inverse by Elementary Matrices

1.6 Further Results on Systems of Equations and Invertibility

1.7 Diagonal, Triangulagnd Symmetric Matrices
2. Determinants

2.1 The Determinant Function

2.2 Properties of the Determinant Function

2.3 Cofactor Expansion; Cramero6s Rul
3. Vectors in 2Space and-$pace

3.1 Norm of a Vector; Vector Arithmetic

3.2 Dot Product; Projections

3.3 Cross Product
4. Euclidean Vector Spaces

4.1 Euclidean Space

4.2 Linear Transformation from Rn to Rm

4.3 Properties of Linear Transformatifsom Rn to Rm
5. General Vector Spaces

5.1 Real Vector Spaces

5.2 Subspaces

5.3 Linear Independence

5.4.Basis and Dimension

5.5 Row Space, Column Space, and Null Space

5.6 Rank and Nullity
6. Inner Product Spaces

6.1 Inner Products

6.2 Orthogonality in Inner Product Spaces

6.3 Orthonormal Bases

6.4 GramSchmidt Process; QRecomposition

6.5 Best Approximation; Least Squares

6.6 Orthogonal Matrices; Change of Basis
7. Eigenvalues, Eigenvectors

7.1 Eigenvalues-and Eigenvectors

7.2 Diagonalization

7.3 Orthogonal Diagonalization

Review
X Resources
Textbooks

-~ Elementary Linear Algebra, Application Version, Howard Anton & Chris Rorres,
eleventh edition, 2013

Others

- Elementary Linear Algebra with Application, Richard Hill, Eleventh edition, 2014
(Reference Book)
- Presentations Slides in Power Point

Tools

- Computer Algebra System MAPLE
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STAT45171 Applied Statistics for Engineers and Scientists |

x General information

- Course ID : STAT451
- Knowledge block : Compulsoryi Math
- Number ofcredis  : 4
91 Credit hours for theory : 40
9 Credit hours for practice : 30
1 Credit hours for seltudy : 0
- Prior-course : Discrete Structures |, Logical Structures

X Course description

This course is for students who want to learn basic'theorynatisbds of statistics in order to
analyze simple real data and experiments.

Students will be provided with readily understandable and intuitive descriptions of statistical
analyses.

We will discuss the following topics: basic probability theory, discretea@ntinuous random
variables and their distributions, joint probability distributions and random samples, statistical
inference.

X Coursegoals

At the end of the course, students are able to

- Work at an individual level and collaborate on a team basis

- An ability to reading materials, interpreting technical terms and concepts in English
- Explain basic.concepts, terminology

- Understand at a basic level of Statistics

- Solve problems by using the Statistics

X Course content

1.17 Basic statistical concepts

1.27 Methods in descriptive statistics
2.17 Sample spaces and Events

2.27 Properties of Probability

3.17 Random Variables
32iProbability distds for discrete RVs
3.61 Poisson distribution

4.17 Probability density function

4.47 Exponential and Gamma dimtions
4.57 Other continuous distributions

4.67 Probability plots
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Midterm Exam

5.57 Distribution of a linear combination

6.17 Point estimation

6.2- Methods of point estimation

7.371 Confident interval for a normal population

7.47 Confident interval for variance and standard deviation
8.31 Tests about a population proportion

8.471 p-value method

9.27 Two-sample t test

9.371 Analysis of Paired Data

Review
x Resources
Textbooks

- Probability and Statistics for Engineering and 8tiences (9th edition) by Jay Devore,
Brooks/Cole, Cengage Learning, 2016.

- Probability and Statistics for Computer Scientists (2nd-edition) by Michael Baron, CRC
Press, Taylor and Francis Group, 2014.

Others

- Machine Learning: A Probabilistic PerspectiweKevin P. Murphy, MIT Press, 2012.

- Probability and Computing: Randomization and Probabilistic Techniques in
Algorithms and Data Analysis (2nd edition) by Michael Mitzenmacher and Eli Upfal,
Cambridge University Press, 2017

- Mind on Statistics (5th edtigrby-Jessica M. Utts and Robert F. Heckard, Cengage
Learning, 2015.

Tools

- N/A
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PH2117 General Physics |

General information

Course ID : PH211
Knowledge block : Compulsoryi Physics
Number of credd  : 4
91 Credit hours for theory : 40
9 Credit hours for practice : 30
1 Credit hours for seltudy : 0
Prior-course : Algebra and trigopnometry at a high school level None

Course description

The course covers the principles of mechanics, heat, and thermodynamics. The main goals of
this course are to demonstrate how the Universe-works and to teach you scientific methodology
General Physics | is a problesolving course. The students are instructed the ability to solve
problems using algebra and trigonometry, and-not just to quote facts, laws, and formulas. The
course consists of both hours of lecture and hours of practaetalled schedule of topics can

be found in this syllabus.

X

Coursegoals

At the end of the course, students are able to

Understand and.recognize the basic concepts of classical mechanics, heat, and
thermodynamics

Analysis and solye problems involving motion in one and two dimensions; motion,
gravitation, waves, and vibrations; thermodynamics

Know the importance of the alpgation of physics in science, engineering, and
technology

To have gained increased understanding of physical science and the nature of scientific
research.

Understand and develop the skills for reading and studying of physics and science in
English

Course content

Physics and measurement

Motion in One Dimension

Motion in Two Dimensions

The Laws of Motion

Circular Motion and Ot her Applications of
Energy of a System

Conservation of Energy
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- Linear Momentum and Collisions

- Midterm

- Rotation of a Rigid Object About a Fixed Axis

- Angular Momentum

- Universal Gravitation

- Temperature

- The First Law of Thermodynamics

- The Kinetic Theory of Gases

- Heat Engines, Entropy, and the Second Law of Thermodynamics

X Resources
Textbooks

- Serway & Jewett, Brsics for Scientists and Engineers with Modern Physics, 10th
edition, Brooks/Cole, 2018.

Others

- Halliday, Resnick, Walker, Fundamentals of physics, 11th edition, Wiley, 2018.

- Kleppner & Kolenkow, Introduction to Mechanics, 2nd edition, Cambridge Uniyersit
Press, 2013.

- Atkins, Four Laws That Drive the Universe, Oxford University Press, 2007

Tools

- N/A
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PH2127 General Physics Il

x General information

- Course ID : PH212
- Knowledge block : Compulsoryi Physics
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice : 30
1 Credit hours for seltudy : 0
- Prior-course : General Physics | Calculus |

X Course description

This course is the second course of introductory physies.The course helps students understand
the basic phenomena of electricity and magnetism by introducing the concepts of
electromagnetitields and forces. In addition, the course discusses the elements of circuits with
selected applications, Maxwell 6s equations,
to develop better intuition about, and conceptual models of, physical pheadame&ectricity

and magnetism.

X Coursegoals

At the end of the course, students are able to

- To describe, in English, the ways in which various concepts in electromagnetism come
into play in particular situations

- To represent theselectromagnetic phenomena and fields mathematically in those
situations

- To predict outcomes in other similar situations

X Course content
I ntroducti on, El ectric charge and Coul omb
-~ Electric field, El ectric fIl ux, Gaussods | a

- Electric potential, Electrienergy

- Capacitance, Dipoles, Dielectrics

- Current, Resistance, directur r ent Circuits, Kirchhoffds
- Magnetic field, magnetic force

- Source of magnetic field, Bedavart Law, Amp reds Law

- Faradayés Law, Lenzbdés | aw, |l nductance
- LC and RLCcircuits, Alternatingcurrent circuits
- Maxwell 6s Equations, El ectromagneti c wave
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X Resources
Textbooks

- Serway & Jewett, Physics for Scientists and Engineers with Modern Physics, 10th
edition, Cengage, 2018

Others
- Walker, Fundamentals of Physics, Extendeith edition, Wiley, 2018
Tools

- Mathematica, Wolframalpha.com
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PH2137 General Physics Il

x General information

- Course ID : PH213
- Knowledge block : Compulsoryi Physics
- Number of credeé :4
91 Credit hours for theory : 40
9 Credit hours for practice : 30
1 Credit hours for seltudy : 0
- Prior-course . General Physics I, Il, Calculus I, I

X Course description

The course covers the fundamental ideas of geometrical and wave optics and of modern physics
(relativity, quantum, atomic and nuclear physics).-t thus gives an understanding of the nature
and behwiors of light, electrons and atoms, which,are fundamental to a wide range of modern
technologies. Tracing the historical development of optics and modern physics, it explains why
relativity and quantum mechanics are needed, the key equations and carafisjr use in

diverse fields from telecommunications te nuclear power.

X Coursegoals

At the end of the course, students are able to

- To describe the basic.concepts of geometrical and wave optics and of modern physics
(relativity, quantum physics, atomiayclear and particle physics).

- To develop the problersolving skills, and able to creatively apply the knowledge
obtained:to solve a wide range of practical problems.

- To understand and explain the physics underlying the operation of important modern
technologies such as optic fibers, liquid crystal displays, lasers and nuclear power
stations.

-« Tohave gained increased understanding and appreciation of the historical development
of modern scientific theories and the nature of scientific research.

- To uncerstand and develop the skills for reading and studying of physics and science
in English

X Course content

Chapter 1 Geometrical Optics
1.1 Reflection & Refraction
1.2 Images in Mirrors
1.3 Images in Lenses
1.4 Optical Instruments
1.6 Images in Lenses
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1.7 Optical Instruments
Chapter 2 Wave Optics
2.1 Light as an Electromagnetic Wave
2.2 Polarization & Scattering
2.3 Interference
2.4 Thin Films
2.5 Diffraction Gratings
Chapter 3  Relativity
3.1 The MichelsoAMorley Experiment
3.2 Simultaneity
3.3 The Relativity of Space and Time
3.4 The Lorentz Transformations
3.5 Momentum and Energy
Chapter 4  Quantum Physics
4.1 The Structure of Matter
4.2 Light as Particles
4.3 Electrons as Waves
4.4 WaveParticle Duality
4.5 The Heisenberg Uncertainty Reiple
4.6 The Bohr Model of Hydrogen
Chapter 5 Quantum Mechanics
5.1 The Wave Function
5.2 The Schrodinger Equation
5.3 Hydrogen Revisited
5.4 The Zeeman Effect
5.5 The Dirac Equation and Antimatter
Chapter 6  Nuclear Physics
6.1 The Strondnteraction and the Structure of the Nucleus
6.2 Radioactive Decay and the Neutrino
6.3 Nuclear Fission and Fusion
Chapter 7 Particle:Physics
7.1 Quarks & Leptons
7.2 The Weak Nuclear Interaction
7.3 General-Relativity

X Resources
Textbooks

- Serway & Jewett, Physics for Scientists and Engineers with Modern Physics, 10th
edition, Brooks/Cole, 2018.

Others

Halliday, Resnick, Walker, Fundamentals of physics, 11th edition, Wiley, 2018.
Serway et al, Modern Physics, 3ed, Thomson, 2005
https://ocwmit.edu/courses/physics/

https://www.edx.org/

Tools

- N/A

57



VIET NAM NATIONAL UNIVERSITY SOCIALIST REPUBLIC OF VIETNAM
HO CHI MINH CITY Independence Freedom Happiness
UNIVERSITY OF SCIENCE o0o

MTH253 7 Calculus Il

x General information

- Course ID : MTH253
- Knowledge block : Electivei Math
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours for practice : 30
1 Credit hours for seltudy : 0
- Prior-course . Calculus 1, Calculus 2

X Coursedescription

The course is designed to equip the students with the econcepts, techniques, and applications of
calculus of several variables, including partial-differentiation, multiple integration, vector
calculus. The course provides mathematical background for canrGesnputer Science. The

course emphasizes all three aspects: conceptual understanding, computational and problem
solving ability, and exposure to applications.

X Coursegoals

At the end of the course, students are able to

- Recognize properties of geometfynctions and their graphs in three dimensional
spaces

- Explain meanings-of the concepts of limits, continuity, partial derivatives of functions
of many variables. Use fundamental properties involving these concepts to resolve
basic problems such as ratéalmanges, extrema, including problems in +wafld
settings.

- Explain‘the concept of multiple integrals. Use fundamental properties of integrals to
resolve basic computational integral problems including repeated integrals and change
of variables.

-, Usethe concepts of vector calculus in dimesions 2 and 3 to do basic calculations,
including line integrals and Green formulas.

- Use differential and integral calculus to resolve application problems, and use
computational softwares to assist

X Course content

Chapter 1: Differentiation
1.1 Spaces
Geometry in R"3
Lines and planes
1.2 Functions of several variables
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Limits and continuity
1.3 Partial derivatives
Tangent planes and linear approximations, higher partial derivatives
1.4 Vector functions
The chain ru¢
Directional derivatives and the gradient vectors
1.5 Extremum of functions of several variables
Lagrange multipliers
Chapter 2: Integration
Integration over rectangles
Integrals over general regions, Volume, Properties
Fubini formula
Change ofvariables
Applications
Midterm Exam
Chapter: Vector Calculus
Line integrals
The Fundamental Theorem for Line Integrals
Greends Theorem
Surface integrals
Reviews

X Resources

Textbooks

- Calculus, Concepts and Contexts;.James Stewart, Thompson Brooks/Cot#tidih E
2010

Others

- Gi 8o tr3nh ph®p t2nh vi t2ch -ph®n h’

https://sites.google.com/view/maltitmuseduvn-giaitich
- http://www.calculus:org

Tools

- Mathematical computation softwares: Maxima, or Maple, or Matlab, or rérolf
Al pha, or GeoGebra ¢é
- Software for typesetting mathematics: LaTeX, or LyX.
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MTH344 7 Group Theory

x General information

- Course ID : MTH344
- Knowledge block : Electivei Math
- Numberof credd :4
91 Credit hours for theory : 40
9 Credit hours for practice : 30
1 Credit hours for seltudy : 0
- Prior-course : Discrete Mathematics

X Course description

The course aims to provide students with basic notions -of group theory and its applications.
After giving the basic definitions for groups, we introduce fundamental properties of groups:
homomorphisms, normal sulmgmps and factor-groups, cyclic groups, permutation groups.
Especially, some important applications of groups to number theory, computer science, and
other domains will be presented.

X Coursegoals

At the end of the course, students are able to

- Show the undetanding on basic notions of group theory and its applications.

- Comprehend the fundamental properties of groups: homomorphisms, normal
subgroups and factor groups, cyclic groups, permutation groups.

- Aim at some important applications of groups to numheotty, computer science, and
other domains.

x Course content

Chapter 0. Concepts and terminology
Set and mappings
Equivalence relations

Laws of composition (binary operations)
Semigroups and monoids
Problems

Case study

pter 1. Groups arekamples
Definition of groups

Some common examples
Properties

Subgroups and generators
Finite groups

D _a_a_a_a_a -a
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1 Cosets and Lagrange Theorem
1 Problems
1 Case study
Chapter 2. Homomorphisms
Definition of grouphomomorphisms
Properties of homomorphisms
Kernel of ahomomorphism
Isomorphism
Automorphism
Group of homomorphisms
Problems
Case study
pter 3. Cyclic groups
Definition of cyclic groups
Generators
Order of an element
Properties of cyclic groups
Problems

Case study

pter 4. Normal subgroups
Definition of normal subgroups
Factor groups

Normalizer and centralizer
Homomorphism and isomorphism theorems
Tower of subgroups

Problems

Case study

pter 5. Permutation groups
Definition and notations

Sign of a-permutation
Alternating group

Solvable grops

Problems

Case study

D oo _m_a_a_a_a_»
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X Resources
Textbooks

- Serge Lang, Algebraic Structures. Addisdtesley, 1968.

- Georges Papy, Groupes. Dunod, 1961.

- Frank Ayres Jr. and LLoyd R.Jaisingh, Schaum's outline of theory and problems of
abstract algebra (2nd edition). McGraill, 2005.

- Robert B. Ash, Basic Abstract Algebra: For Graduate Students and Advanced
Undergraduates. Dover Publications, 2006.

- Thomas W Judson, Abstract Algebra: Theory and Applications. VCU(1) Mathematics
Textbook Series, 2009.

61



OOOOO









































































































































































































