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SRFEA4H Course syllabus

1. Introduction to Optimization

2. Matrix differentiation

3. Convex set and convex function

4. Convex optimization problems

5. Duality

6. Unconstrained minimization

7. Equality constrained minimization
8. Karash-Kuhn-Tucker (KKT) conditions
9. Interior point method

10. Factional optimization theory

SRf2 BZ Objectives

The main goal of this course is to introduce the convex optimization concepts and methods, including convex set, convex
function, various convex optimization problem, K.K.T. conditions, duality, etc., and their applications to the wireless
communications and signal processing. We expect a student who finishes the course is well equipped to handle optimization
problems.

P23 55, Teaching methods

The course slides will be provided by the instructor and lecture will be conducted either offline or online.

SR (BRSO RESE K LR ) Evaluation (Criteria and ratio) F 5 hll BRI AR BRI letter grading reference

1.Homework : 35%



https://stuapp-oaa.nsysu.edu.tw/tch_sco_degree/data/sco_degree_change.pdf

2.Final Exam : 35%
3.Final Project * 30%

S E/HPE /R B Reference book/ textbook/ documents
(FEFTEEVERES  FUIEARH - REFMREZBEMHELERAABEE2EFER AERBEMAEERR)

No copies for intellectual property rights. Textbooks provided by the instructor used only for self-study, can not broadcast or commercial use

FroR (EE EH# R
No.  Auther Title Publisher
S. Boyd and L. L . .
1 Vandenberghe Convex Optimization Cambridge University Press
2 Daniel P. Palomar  Convex Optimization in Signal Cambridge University Press

and Yonina C. Eldar Processing and Communications
3 Dimitri P. Bertsekas Nonlinear Programming

Springer

HRRAE HERRt

Year of Publisher
publish place

2004

2010
2016

ISBN#
ISBN#

978-0-521-83378-3

9780521762229
978-1-886529-05-2

SRIZHFERE] Course Hour Planning

AREE 1 TAREEEET R0 - 2 (SHAEED B 1058 « 2255 2 TR P 257 1 8/ NIF Ry IR A  ZUATERAEIF e G 284 T 108+ B R4

B, 85k T 16 RS FRREE -

Starting from the 114th academic year, the university will implement a 16-week course schedule,and all courses (including final examinations) must be completed within this 16-week
time frame while maintaining the standard of 18 hours of instruction per credit. Instructors can choose between “16-weeks + Alternative learning periods” or “16-weeks + In-

person classes.”

APTRRAERy U168+ EEVEIRE | BN T ASERENE R | WAEE GEREHEE - W "B A EERERE ) AUERE1 S0 N E

EEERBENE -

16 weeks + alternative learning periods: The instructor will include a 16-week course plan in the weekly scheduled progress section(16 hours of instruction per credit) and provide
details of the learning plan (two hours of activity per credit) in the alternative learning period section.

APTRE R T 16 ERE ERRE ) BETERN TAGERENE R ) WA | GERREEE - 05Y T CEA EERE ) B IR A T

HIREHRI6 BN

16 weeks + in-person classes: The instructor will include a 16-week course plan in the weekly scheduled progress section (16 hours of instruction per credit) and specify the content
and topics of the 2 in-person classes in the in-person class plan section,and must be completed within this 16-week time frame.

A FBEBEEANBTRTETEE Weekly scheduled progress

SRR RN E B FRERELL S B R 2 3

For courses taught entirely in English, the content and topics should be presented in English or bilingually.

B HEA

Week Date

1 2026/09/06~2026/09/12
2 2026/09/13~2026/09/19
3 2026/09/20~2026/09/26
4 2026/09/27~2026/10/03
5 2026/10/04~2026/10/10
6 2026/10/11~2026/10/17
7 2026/10/18~2026/10/24
8 2026/10/25~2026/10/31
9 2026/11/01~2026/11/07
10 2026/11/08~2026/11/14
11 2026/11/15~2026/11/21
12 2026/11/22~2026/11/28
13 2026/11/29~2026/12/05
14 2026/12/06~2026/12/12
15 2026/12/13~2026/12/19
16 2026/12/20~2026/12/26

FERNA R T E

Content and topic

Introduction to Optimization

Matrix differentiation

Matrix differentiation

Convex set and convex functions
Convex set and convex functions
Convex set and convex functions
Convex optimization problems
Convex optimization problems

Wrap Up Class

Duality

Duality

Karash-Kuhn-Tucker (KKT) conditions
Karash-Kuhn-Tucker (KKT) conditions
Interior-point methods

Factional optimization theory

Factional optimization theory

B.H FEF &l Alternative learning periods

SMEREIER A B EEENE (B1825VN)

Alternative learning periods planned for the course (with each credit corresponding to two hours of activity)

AP EIER AR EERNE (F180VNE) ¢

Alternative learning periods planned for the course (each credit corresponds to two hours of activity):

Participation in course-related assignments, work, or experiments

A H T EEE) FIEESGH A R EIN A L
Alternative learning periods Place a check in the appropriate box or provide details Number of hours
S4B KT 3

Group work and discussion

SEERIEAERESE ~ (Fi - Big 3

SO YNES) (FEE - TEY) - 257) 208

Visits) or competitions

Participation in on- or off-campus activities (e.g., seminars, workshops, and




FRYNHIH

Extracurricular reading

& H B

Learning with online digital learning materials

HAth (FHHEEHREINE)
Other (please provide details)

C.Ef F 3R #] In-Person Class Plan

HRREIE A T AFEBETRERRER LRSI/ N » TEREHI6EA eR RS iR (SIS » Eh LR RETE BT - BRI B
=N PA-TREECH A BT -

If there are no alternative learning periods planned for the course, the instructor should plan 2 in-person classes (2 hours of activity per credit).in-person class must be completed
within this 16-week time frame(including final examinations). In-person Class schedules can be arranged through discussions between instructors and students, utilizing Wednesday
4:00PM-7:00PM or other suitable time slots.

* B NERE FERNA K FRE (Content and topic for the first In-Person class) :
* 58 T REHS FERN A R TR (Content and topic for the second In-Person class) *

SR FESTER IR Office hours

[#E%1 Time period 1:
HE[E] Time * EHI—10:00 ~ 12:00
Jtr®E Office/Laboratory * IEC 4023
% E%2 Time period 2 *
HE[E] Time * EHI=10:00 ~ 12:00
Jtr®E Office/Laboratory * IEC 4023

LT EERE /2 REEERZHBBER BT basic disciplines and core capabilitics of the dcpartment and the university

AREEEEETE T

2R Class activities and evaluation
&b 75 X
RO e @ |t | AEE | Eredm | @ADS | BEACIE | RE R | SERERR | R
TR o | B |GG | EEC | BSOS Wi Growp | #I2Ez | | Bkl | M
basilcj disciplines ZEED) | B | fEEE K MF E NS Indivisual oral 9N251 | License. | JEEIFGHE | Outside
MEE |8 | W g HEe | Sh - EE | oral presentation. | K EH Participate in | reading.
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S S FITER A BSEAE 7 Basic disciplines and core capabilities of the department

1 E S
(EL Sk
EELTZ AR
77> 1.Beable
to analyze,
express and \% \% \% \Y
solve problems
by integrating
communications
engineering
knowledge.

2 B
MBI
TEAThEE G
R Z BE
J7° 2.Beable \% \% \%
to organize
communications
engineering
knowledge.

3 AHERE
PEAE TELSH 2
SRfHZRETT o
3. Be able to
achieve the goal
by working
with team and
following
engineering
ethics.

4 BFENLE
=& BT R Al
ZHEST - 4.Be
able to find out
his/her own
potential, think




independently
and
innovatively.

5. BESIR U B
EENEpInIA
sEEt R
W - AR
BFE( LI T2
HEJT - 5.Be
able to take new
knowledge, be
sensitive to
international
trends, and be
able to take
challenge any
time.

SRITER A FURZ BB EE 1T Basic disciplines and core capabilities of

the university

1 FRAEEER
BEJT e 1.
Articulation and \%
communication
skills

2 Rge Bt A

BEREST - 2.
Inquisitive and

critical thinking
abilities

3G EERE
73 3.
Lifelong
learning

4 (i ERE e
- 4.
Ethnics and
social
responsibility

5. 5 RUSHE o
5. Aesthetic
appreciation

6.8 - 6.
Creativity

7 EBRARE o
7. Global
perspective

8. & TEHICEHE
#7978, v
Team work and
leadership

9.1 Hg e
HAEE - 9.
Broad-
mindedness and
the embrace of
nature

AERBESDGsHHRBATEH © The course relates to SDGs items:

SDG1-HF*E 88 (No Poverty)

SDG2-HFREEH (Zero Hunger)

SDG3- RIFEREEAFEAE(Good Health and Well-being)
SDG4-# A& fE (Quality Education)

SDG5-14 3% (Gender Equality)
SDG6-8z7F7KIRELA T4 (Clean Water and Sanitation)
SDG7-A] &%z /FHEIR(Affordable and Clean Energy)
SDGS-{88E T {EELAS T A &= (Decent Work and Economic Growth)
SDGY9-T 2 - BIFAIEREE R (Industry,Innovation and Infrastructure)
SDG10-B/L A (Reduced Inequalities)
SDG11-7k#&3, 5 (Sustainable Cities and Communities)
SDG12-EEH & B4 ZE(Responsible Consumption and Production)



https://selcrs.nsysu.edu.tw/menu5/SDG1.htm
https://selcrs.nsysu.edu.tw/menu5/SDG2.htm
https://selcrs.nsysu.edu.tw/menu5/SDG3.htm
https://selcrs.nsysu.edu.tw/menu5/SDG4.htm
https://selcrs.nsysu.edu.tw/menu5/SDG5.htm
https://selcrs.nsysu.edu.tw/menu5/SDG6.htm
https://selcrs.nsysu.edu.tw/menu5/SDG7.htm
https://selcrs.nsysu.edu.tw/menu5/SDG8.htm
https://selcrs.nsysu.edu.tw/menu5/SDG9.htm
https://selcrs.nsysu.edu.tw/menu5/SDG10.htm
https://selcrs.nsysu.edu.tw/menu5/SDG11.htm
https://selcrs.nsysu.edu.tw/menu5/SDG12.htm

SDG13-RIZEfTE(Climate Action)

SDG14-785% 4 85 (Life Below Water)

SDG15-PEI 4 R&(Life on Land)

SDG16-F1F ~ IEZEMFEREIFIEE (Peace,Justice And Strong Institutions)
SDG17-{g# B 2B IR 2 IR 4 FA{A(Partmership for the Goals)
RERFERISDGSTERH

AERERINE G EH: This course is relevant to internship:

FREEERINEE (ABEEMGEHER - BRIMNEEE - SR

The course includes internship.(For statistical use only. If the course without internship, please ignore this item.)

TEEE  HEEAESKHHR RMEREERE > HEfR A ETHBRERRETE  REDS TIEZ PSR 2R
% BERRS  BORRBEREE - (—REANEEF IR

Internship: The required or elective courses should include credits and learning hours. Students should participate in the
corporative company or institution to practice and learn the real skills. An internship certification must be handed in at the end of
internship to get the credits or to fulfil the graduation requirements.

EE-R



https://selcrs.nsysu.edu.tw/menu5/SDG13.htm
https://selcrs.nsysu.edu.tw/menu5/SDG14.htm
https://selcrs.nsysu.edu.tw/menu5/SDG15.htm
https://selcrs.nsysu.edu.tw/menu5/SDG16.htm
https://selcrs.nsysu.edu.tw/menu5/SDG17.htm
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