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10710COM 524500 Convex Optimization for Communications and Signal Processing 

(通訊及信號處理之凸優化方法) (Fall Semester 2018) 

Lecture hours: W3,W4,F3,F4 Classroom: Delta 211, 台達館

Instructor: 祁忠勇 (Chong-Yung Chi), Office: Delta 966, 台達館

Office hours: 13:30 pm-15:30 pm (Tuesday & Wednesday) 

http://www.ee.nthu.edu.tw/cychi/ 

Tel: 03-5731156 or ext. 31156, E-mail:cychi@ee.nthu.edu.tw 

 
Convex Optimization has been recognized as a powerfUl tool for solving many science and engineering 

problems. Over the last two decades, convex optimization has been sUccessfUlly and extensively applied 

to  varioUs  problems  in  signal  processing  sUch  as  blind  soUrce  separation  (BSS)  for  biomedical  and 

hyperspectral image analysis, and in mUltiple-inpUt mUltiple-oUtpUt (MIMO) wireless commUnications and 

networking. ParticUlarly, foUrth generation (4G) wireless commUnication systems have been in operation, 

and varioUs researches for fifth generation (5G) systems, e.g., massive MIMO, millimeter wave wireless 

commUnications,  fUll-dUplex  MIMO,  energy  harvesting,  and  mUlticell  coordinated  beamforming,  have 

been  intensively  stUdied  and  reported  in  the  open  literatUre,  where  the  convex  optimization  tool  is 

extensively  wielded,  validating  its  central  role  to  the  development  of  5G  systems  and  to  many 

interdisciplinary science and engineering applications. This coUrse is to introdUce convex optimization 

concepts and methods, available software and their applications. 

 
Background: Calculus and linear algebra are prerequisites, while matrix analysis is desirable. 

 
Course Outline: 

1. Background materials in linear algebra and matrix analysis 

2. Convex sets 

3. Convex functions 

4. Convex optimization problems 

5. Duality 

6. Interior-point methods 

7. Applications to communications/signal processing and other engineering problems 

 
Textbook: 

Chong-YUng Chi, Wei-Chiang Li, and Chia-Hsiang Lin, Convex Optimization for Signal Processing and 

CommUnications: From FUndamentals to Applications, CRC Press, Boca Raton, FL, 2017 (432 pages). 

http://st-ebook.com.tw/bookcomment-2.aspx?BOKNO=TKCP00033 (科大文化圖書公司 ) 

 
The material of the textbook systematically introdUces how to efficiently and effectively solve an 

optimization problem, from the fUndamental theory, problem definition, reformUlation into a convex 

http://www.ee.nthu.edu.tw/cychi/
mailto:cychi@ee.nthu.edu.tw
http://st-ebook.com.tw/bookcomment-2.aspx?BOKNO=TKCP00033
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problem, analysis, algorithm implementation, to cUtting edge researches (like an exploration joUrney 

rather than pUre mathematics) in signal processing and commUnications. It has been Used for my 2-week 

(32 lectUre hoUrs) or 3-week (48 lectUre hoUrs) invited short coUrse entitled “Convex Optimization for 

Signal Processing and CommUnications” at many top ranked Universities in Mainland China over the last 

decade, inclUding Shandong University, Jinan (JanUary 2010, November 2017), TsinghUa University, 

Beijing (AUgUst 2010 and AUgUst 2012), Tianjin University, Tianjin (AUgUst 2011), Beijing Jiaotong 

University (BJTU), Beijing (JUly 2013, JUly 2015 and AUgUst 2017), University of Electronic Science 

and Technology of China, ChengdU (November 2013, September 2014 and September 2015), Xiamen 

University, Xiamen (December 2013), SUn-Yet-Sen University (SYSU), GUangzhoU (AUgUst 2015), and 

Beijing University of Posts and TelecommUnications, Beijing (JUly 2016, JUly 2017, and JUly 2018), and 

Shandong Normal University, Jinan (AUg. 2018) 

 
References: 

Boyd and Vandenberghe, Convex Optimization, Cambridge University Press, Cambridge, 2004. E-book 

can be downloaded from: http://www.stanford.edu/~boyd/cvxbook/ 

Giuseppe Calafiore and Laurent El Ghaoui, Optimization Models, University Press, Cambridge, 2014. 

R. Fletcher, Practical Methods of Optimization, John Wiley and Sons, 1988. 

D. P. Bertsekas, Convex Analysis and Optimization, Athena Scientific, 2003. 

D. P. Bertsekas, Convex Optimization Theory, Athena Scientific, 2009. 

Daniel P. and Yonina C. Eldar (Editors), Convex Optimization in Signal Processing and CommUnications, 

Cambridge University Press, Cambridge, 2010. 

 
Grading: 

TA: Amin Jalili, e-mail: a.jalily@gmail.com; Office hours: Thursday 14:00-16:00 (Please send an email to 

set a time for the discussion beforehand.) 

TA: Yiwei Li, e-mail: lywei0306@gapp.nthu.edu.tw; Office hours: Monday 14:00-16:00. 

(Office: EECS Building 706, Tel: X34033) 

Homework: 20% plus 10% bonus for creative solutions. 

Midterm Exam: 40%; (written examination in class); date: to be determined  

Term Project: 40% (no more than 2 people per group), oral presentation date: to be determined 

 

Remarks: 

1. The language of instruction is English. 

2. Homework must be handed in by the deadline by yourself. Plagiarism is not allowed, and if found by 

TAs, homework gets 0%. 

3. Nonlinear adjUstment will be made as needed for the final term grade. 

4. Course website: http://www.ee.nthu.edu.tw/cychi/courses-e.html 

5. No make-up for mid-term examination under any circumstance. 
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