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directed to the course instructor.
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10.

WL Course Title

BRERR
Originating Department

RER T

Course Code

PRIEZ 4 Credit Value

BRI
Course Type

BREH

Semester

BRRES

Teaching Language

BRHT )??Eﬁ%\\ Bk R T7

X CmRERARR, BHIHE
IR REUT)

Instructor(s), Affiliation&
Contact

(For team teaching, please list
all instructors)

LW RIBIE. FTIR¥ER. BKR
IE:N

Tutor/TA(s), Contact

ERABRB(FTAE)

Maximum
(Optional)

Enrolment

COURSE SPECIFICATION

TR ERIMRRRRNA RN 2 B £ X M. WRIEG TS,

The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

EEE5026 IL4@1E R4tk

Optimization of Communication Systems

BT SHATER

Department of Electronic and Electrical Engineering

EEES5026

EbikBiR Major Elective Courses

%2 Spring

FFZEXIE English & Chinese

XML, HTFE5HEA TR, liufé@sustech.edu.cn

Fan Liu, Department of Electronic and Electrical Engineering, liuf6@sustech.edu.cn

f# A4 To be announced
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1. &FITR YR IR || L5/ He(dAaAEn) pst=din)
Delivery Method Lectures || Tutorials Lab/Practical ||Other (Please specify) | Total
SR 48 0 0 0 0
Credit Hours

12. Pre reqU|S|tes or Other |, .
. . Linear Algebra, Calculus
Academic Requirements

JEERE. HEZIMM
13. Courses for which this course | N/A
is a pre-requisite

HREERBERARERNZR
Cross-listing Dept.

RN EH SYLLABUS
15.  #ZH#% Course Objectives

Study how key problems in communication systems, both point-to-point and networked systems, can be formulated and
solved as various forms of linear or nonlinear optimization problems. Introduce the tools of linear and convex
optimization and Lagrange duality. Study both theoretical properties and computational algorithms of the optimization
methodology, through specific applications to the analysis and design of communication systems.

16. FiA 2% MR Learning Outcomes

Through learning this course, the students shall be able to understand the basic principles of convex optimization, and
how the optimization theory and techniques are applied to design wireless communication systems.

17. RENEERFFEAT (WRFESUIOONE, WRENENAT AT mMEANBERERE S, HEFIREHR
EHMN

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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19.
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Week 1: Overview and Mathematical Background

Week 2: Convex Sets and Convex Functions

Week 3: Convex Optimization Problems

Week 4: Lagrangian Duality

Week 5: Linear Programming (LP)

Week 6: Quadratic Programming (QP)

Week 7: Semidefinite Programming (SDP)

Week 8: Second-Order Cone Programming (SOCP)

Week 9: Geometric Programming (GP)

Week 10: Gradient Descent Methods and Newton’s Methods
Week 11: Interior-Point Methods

Week 12: Case Study 1: Multi-User MIMO Beamforming
Week 13: Case Study 2: MIMO Detection

Week 14: Case Study 3: Symbol-Level Precoding

Week 15: Case Study 4: Integrated Sensing and Communications (ISAC)

Week 16: Case Study 5: Reconfigurable Intelligent Surface (RIS) aided Wireless Networks

B R B 5 %%H Textbook and Supplementary Readings

[1] Chi, C.-Y., Li, W.-C., & Lin, C.-H. (2017). Convex Optimization for Signal Processing and Communications: From
Fundamentals to Applications (1st ed.). CRC Press, 2017

[2] Boyd, Stephen, Stephen P. Boyd, and Lieven Vandenberghe. Convex optimization. Cambridge university press,
2004.

[3] Palomar, D.P. and Eldar, Y.C. eds., 2010. Convex optimization in signal processing and communications.
Cambridge university press.

[4] Zhi-Quan Luo and Wei Yu, "An introduction to convex optimization for communications and signal processing," in
IEEE Journal on Selected Areas in Communications, vol. 24, no. 8, pp. 1426-1438, Aug. 2006

B4 ASSESSMENT
THETER PRAt I TR) HERERSE S ELAT #IE
Type of Time % of final Penalty Notes
Assessment score
Hi#) Attendance |Week 17 [[10% | |
BEFI Week 17 0%
Class
Performance
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20.

21.

AN 5 Week 17 0%
Quiz

BT H Projects |Week 17 0% | I
SRR Week 17 0%
Assignments

il 2y Week 17 0%
Mid-Term Test

BRER Week 17 0%
Final Exam

WX S Week 17 90%
Final

Presentation

HE (TREFRE
35 P VP& T
=)

Others (The
above may be
modified as
necessary)

143773 GRADING SYSTEM

MA. +=2%2%# Letter Grading
OB. ZidsHl GRIZ/AETE) Pass/Fail Grading

2 # #H REVIEW AND APPROVAL
FERRECLT U T RENZRSH RGBT

This Course has been approved by the following person or committee of authority




