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20470024 HEWE (1) (F) 425 64 %N

General Physics(1)(in English)

Calculus-based first physics course for physics majors and students with a serious interest in physics. Students are
required to actively participate during the lectures, asking questions, and having questions asked. This class will
provide you with an enhanced opportunity to acquire a good understanding of fundamental mechanics and
thermodynamics and to learn how to apply this understanding to physics and beyond.

30470013 HEMANIT  3%F4 48 2N

Introduction to Computer Science

Designed to appeal to a diverse audience, this course examines some of the fundamental ideas of the science of
computing. Lectures and hands-on assignments cover a wide variety of topics such as hardware organization, the
Internet, computer programming, limits of computing, and graphics. No prerequisite.

30470023 HHEMNLNFHEEE 3%4y 48 Y

Mathematics for Computer Science

This course aims to introduce the fundamental mathematical techniques useful for computer science undergraduate
majors, illustrated with a rich spectrum of applications. Modern computer science education requires the students
to be equipped with broad knowledge in mathematics, so that they could cope with current and future
technological challenges handily and innovatively. In this course, mathematical techniques from algebra, geometry,
probability theory, stochastic modeling, and information theory will be covered. These techniques will be applied
to algorithmic and design problems in various topics, including internet, cryptography, distributed systems,
wireless sensor network, optimization, etc. Finally, this course introduces the students to deep scientific issues in
the foundation of computing such as undecidability, complexity, and quantum computers.

30470034 FEFFHiItSHEIEEA 4 24 64 %5

Foundations of Programming and Algorithm

This course assumes that the students have the basic knowledge of programming languages, e.g. functions, loops,
and arrays, etc. Topics to be covered include an overview of fundamental programming concepts in C/C++ (e.g.
procedural programming and object-oriented programming), data structures (e.g. linked lists, stacks, queues, and
trees), and common algorithms that related to those data structures, and an introduction of programming patterns
(e.g. reference count, virtual constructor).

30470084 BRIERZ 4 %45 64 %A

Operating System

In this course, student will learn the design principles of operating systems, and techniques to build a complex
software systems. Topics covered in this course include operating systems structure, multi-programming
(processes, inter-process communication, and synchronization), memory management (virtual memory,
segmentation, and paging), scheduling, file systems, system security, basic computer networking (switching,
protocols), and basic concept on database management systems (transaction). In addition to classroom
instruction, the students are required to complete a substantial programming project.

30470093 FEEME 3% 48 FAT

Computational Biology
To introduce various computational problems for analyzing biological data (e.g. DNA, RNA, protein sequences,
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and biological networks) and the algorithms for solving these problems. Topics covered include: biological
sequence analysis, gene identification, regulatory motif discovery, genome assembly, genome duplication and
rearrangements, evolutionary theory, clustering algorithms, and scale-free networks.

30470104 HLAFFE 4 %4 64 FRF
Machine learning

Machine learning studies how computers can learn from experiences. Combining ideas from theoretical computer
science and statistics, researchers have developed many learning methods and their applications to computer vision,
bioinformatics, natural language processing etc. are highly successful. Machine learning theory addresses the
fundamental problems in learning. It studies the power and theoretical limits of learning. The aim is to provide
deep understand of learning and the guidance for the development of practical algorithms.

30470113 WETENERY: 3% 48R

Advanced Computer Graphics
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Algorithm Design

This course gives an introduction to the basics of algorithm, common algorithm design techniques, and the
analysis of running time (complexity). The main contents include: tools of algorithm analysis, divide and conquer
algorithms, dynamic programming, greedy algorithms etc. algorithm design techniques, and NP complete,
randomized algorithms, approximation algorithms and other advanced topics.

30470134 FHEEIR 44y 64 £

Theory of Computation

This course gives an introduction to the basics of computation theory, including: Finite Automata, Regular
language, Pushdown Automata, Context-Free Grammars, Turing machine, undecidablity, and computational
intractable topics (NP complete, PSPACE, BPP etc).

30470154 1HZ8 4% 64 FR

Game Theory

It is preferable that students have studied basic linear algebra, and have basic calculus skills. Although this is not
required because we will develop the mathematical skills as we introduce the material.

This course will serve as an introduction to game theory. We will begin from the very basics of game theory. We
will work on important concepts like Nash equilibria, and end with a taste of more advanced subjects like
evolutionary game theory and games on graphs.

30470174 ABANBHIEFZR 4%0 64 7R
Speech Communication for Human and Machines

Speech communication refers to the process of transferring information from one person to another by speaking in
a specific language. It is a highly inter-disciplinary subject, which is related to physiology, linguistics, phonetics,
signal processing, and computer science. Many interesting and impactful computer applications have been
developed to enable and improve human-computer and human-human speech communications. In this course,
students will learn the scientific fundamentals underlying human speech communication, the basic techniques of
computer speech and language processing, state-of-the-art spoken language technologies and their applications.
Advanced research topics and future directions will also be discussed.

30470204 JERMIE (1) (3E) 4%45 64 %K
Modern Physics (1)(in English)
This course will cover the basic formalism and modern applications of optics and atomic physics. In the optics part,

we will introduce geometric optics, wave optics, and their applications in the current research frontier such as
quantum information science. For the atomic physics part, we will present many interesting experiments
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performed in early 20th century and explain how these results lead to the modern understanding of atomic
structure. Modern applications of optics and atomic physics, such as laser and laser cooling of atoms, will also be
discussed.

30470232 {EEWHE 2%4% 32
The Physics of Information

The 21st Century has seen a string of profound discoveries that interface physics, information theory and computer
science. This course will introduce undergraduate students this exciting frontier by connecting the various physics
and computational ideas they learn in first year. After completion of the course, students will appreciate how
information theoretical principles led to new understanding in physics, and how new physics facilitated new
models of computation. Topics include physical consequences of the Church Turing thesis, unravelling Maxwell's
Demon through information thermodynamics, and the information theoretic consequences of quantum mechanics.

40470024 ARSI 4%4 64 FEf

Fundamentals of Cryptography

The purpose of this unit is to introduce the basic concepts of modern cryptography. We start this tour by a very
brief introduction to classic cryptography, and main issues related to the distribution of digital content such as
confidentiality, integrity and non-repudiation. After a short introduction to the preliminaries, we will show several
equivalent cryptographic primitives and their reductions to each other. Privacy issues and solutions are discussed
in the context of modern private-key and public-key cryptography. Next, we will review tools allowing
authentication of digital content using hash function and digital signatures. The presented constructions are
building blocks for designing secure systems and protocols for real-world applications. Attacks and security
analysis of the cryptographic schemes and protocols will also be discussed.

40470034 SAAGHE (ERS RS 454y 80 ¥BT

Distributed Computing(Fundamentals and Systems)

Through this course, students will learn fundamental algorithms and principles in distributed computing systems,
such as logical clocks, consensus problem, failure detection, Byzantine agreement, distributed locking, and gossip
protocols. They will also learn how to design and analyze distributed systems using these fundamental algorithms
and principles through the study of a number of advance distributed systems.

40470075 AW 1554 240 ZEE

Diploma Project (Thesis)
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Research Immersion Training
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40470094 BETER 4% 64 %R

Quantum Information

Quantum Information is a course offered to upper level undergraduate students (junior or senior students in the Yao
Class, physics, EE, and computer science departments) and graduate students. The course will cover many topics
at the forefront of the new field of quantum information science, including, for instance, quantum entanglement
theory, quantum cryptography, quantum communication theory, quantum computing models, quantum algorithms
and complexity theory, quantum error correction and fault-tolerant computation, physical implementation of
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guantum computation, communication and networks.

40470104 WIZRIFE 4 %45 64 AT
Network Science

Network science is a new and emerging scientific discipline that examines the interconnections among diverse
physical or engineered networks, information networks, biological networks, cognitive and semantic networks, and
social networks.In this course, we examine the many facets of internet from the algorithmic perspective, including
for instance the mathematical modeling of large-scale networks, information retrieval algorithms for massive data
sets, algorithmic game theory and electronic commerce. Specific topics include small world phenomena, power
law distributions, rank aggregation, web crawling, hubs and authorities, clustering large data sets, streaming
algorithms, network routing, Nash equilibrium, market clearing, mechanism design, auction theory, social
networks, etc.

40470113 fEREWEMKHE 3% 48 %E
Information Theory and Network Coding

This course is an introduction of the information theory developed by Claude Shannon and network coding.
Information theory is a branch of applied mathematics and electrical engineering involving the quantification of
information. Network coding is one of the most active research frontiers in information theory.

40470142 TENZEMBERRELER 2 %4 32 %6

Computer Security: Theory and Practice
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Research Practice

RPN SE B IRAE . AR E P A3 AT T B T AT I — S A B SO SE B, A AR B PR B
IS, 2538 24400, B a0 8t SIS TR I 500 B 2s, BT 5B R S SRS B
ZHRAER B R LA B IE A B ES T R NUR S AU R AT 2R, X E AT R IR . B SERR
FIVARFIR . EAE WA NS TEIZ SRR IR H DR OSSR R RIE L. R, AR
FRATIE MO SO SE B iR A5 B, RIS, W R R B

40470174 =HFEEKRETE 4%49 80 %R

Software Engineering for SaaS and Cloud Computing

The course teaches software engineering techniques using SaaS+Agile+cloud as the vehicle and Rails as the
framework. A partial list of what we cover includes test-driven development, behavior-driven / user-centric
design, design patterns, legacy code and refactoring, deployment (including “SaaS Performance & Security 1017),
and working effectively as part of a small team (using version control with branches, estimating progress toward
customer-driven goals, work planning, etc.)

In addition to telling students the best practices and methodologies, we introduce students to useful software
engineering tools with which they can put the principles learned into practice.

There are 3 hours of lectures and 1 discussion sessions per week. Students are expcted to complete weekly
programming assignments, bi-weekly short-answer quizzes, and a 6 to 8 week course project featuring a real world
Saa$S development project in 4-6 people teams.



