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National Sun Yat-sen University 115Academic yearlst Semester Course syllabus
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Course name(Chinese) B LR Course Code IMPTES17
B . ADVANCED MATHEMATICS IN COMMUNICATIONS ENGINEERING
Course name(English)
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Type of the course e Required/Selected 2 Dept./faculty S TR LR AL
PR B 25
Instructor LIRES Credit 3

SRFEA4H Course syllabus

The course covers probability, statistics, and linear algebra concepts with applications to communications. The students are
expected to i) use fundamental properties and theorems of probability theory, sample spaces, events, and random variables to

model and interpret the real-life phenomena, ii) apply sampling to a large data set for statistical inference - Statistical

(random process) modeling of an empirical process is based on the laws of probability theory. Statistical models are essential

for analyses and developments in several fields including communications, iii) utilize matrix computations to analyze
eigenvalues and eigenvectors, and matrix decomposition including singular value decomposition (SVD).

:Rf2 B1Z Objectives

Students will learn the mathematics required in communication theory.

23 57, Teaching methods

Oral Presentation

FFa AR (REOHERE R EEBT ) Evaluation (Criteria and ratio) S 55 HIEERIRAEHIBRR letter grading reference

1.Homework : 25%
2.Midterm I : 25%

3.Midterm II : 25%
4.Final Exam * 25%

SEEIHPE/RIFHE B Reference book/ textbook/ documents
(FETEEVEMRES  FIEARE - BEFREZBMEEERANEBELEER, NSRS KB HEFERR)

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

Pk 1F& 4 AR HARE  HiRRHE ISBN#

No. Auther Title Publisher Year oft Publishergpny
publish place
1 R. Myersand R. E.  Probability and Statistics for Engineers
Walpole and Scientists

2 G. Strang Linear Algebra and Its Applications Cengage Learning 2006  Boston MA 4th edition

Pearson 2016 London, UK 9th edition



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

SRFZRE B E] Course Hour Planning

AR E N 4EERGRE I 60 - 382 (SIAE ) ER6EN5ER « 2255 25T EB A E 18/ R R o ZETRIZE B Hr 58 T 168+H X 28
&, T 16 ERS RIRRE -

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.”

APTRIE R 10+ TEEHE ) BETHER TAGERMENS RFEETER ) MR 0ESI T - 107 "B B REEME, MES G125 M2
A EHENE -
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.

APTRIE R T10BVEES FERE ) BETR A SEIME NS RTEETHER ) RO oS AER - W T CUERS LR RTINS R T
HEHAI6 N SERL ©
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 GHEBEEANBS R EE Weekly scheduled progress

SRR 2 RN R B DAL S e R E 2
For courses taught entirely in English, the content and topics should be presented in English or bilingually.

R HIA FERNA R E#E

Week Date Content and topic

1 2026/09/06~2026/09/12 Probability spaces and random variables

2 2026/09/13~2026/09/19 Probability spaces and random variables

3 2026/09/20~2026/09/26 Linear systems and vector spaces

4 2026/09/27~2026/10/03 Linear systems and vector spaces

5 2026/10/04~2026/10/10 Midterm I

6 2026/10/11~2026/10/17 Matrix operations

7 2026/10/18~2026/10/24 Matrix operations

8 2026/10/25~2026/10/31 Probability distributions

9 2026/11/01~2026/11/07 Probability distributions

10 2026/11/08~2026/11/14 Probability distributions

11 2026/11/15~2026/11/21 Midterm IT

12 2026/11/22~2026/11/28 Eigenvalues and eigenvectors

13 2026/11/29~2026/12/05 Eigenvalues and eigenvectors

14 2026/12/06~2026/12/12 Law of large numbers and central limit theorem
15 2026/12/13~2026/12/19 Law of large numbers and central limit theorem
16 2026/12/20~2026/12/26 Matrix decompositions

B.BH FEE#HE Alternative learning periods

SRR EIR A | FEEAE (B850 )
Alternative learning periods planned for the course (with each credit corresponding to two hours of activity)

ARPIRE R EIER A M S EERNE (B1820VNE) ¢

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

B4 H T REE) FIEEEGH R BN A I
Alternative learning periods Place a check in the appropriate box or provide details Number of hours

24 Sy A e o

Group work and discussion

SURIEMERESE - R - H5

Participation in course-related assignments, work, or experiments
SERAINES) (S ~ TIEY - 255) S0REE

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

RN H

Extracurricular reading

&R LB B s

Learning with online digital learning materials

FoAth, (GHERAREINZE)
Other (please provide details)

C.E#8 L:F & In-Person Class Plan

EFEEISE H TR > AIRSEEHEE RS ERRE VRV > JEREIIIO BN S Bk (SRR - e REREFEImEE B TE R o (SR
=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.

KB —IUE Y RN R (Content and topic for the first In-Person class)




X B T RERS FERNE K F R (Content and topic for the second In-Person class) :

BREEST IR Office hours

HEE%1 Time period 1:
HEfE] Time * 2HI—10:00 ~ 13:00
Jr®BE Office/Laboratory * ICE 4013
B %2 Time period 2 *
B e Time © 2HPY10:00 ~ 13:00
8 Office/Laboratory : ICE 4013

LT AR /2R B A AR BB BE /T basic disciplines and core capabilitics of the dcpartment and the university

AR E BT E T
B Class activities and evaluation
TR (e @ |y | mAmE |pwEE | BADE | RO | mEe e | S | s
fi&\ﬁtf SRR | £ | wad | WEF | wmEF | wmE #ie Group | #IZf | ME | HIZRNS | 3
e/ " s =yl 1= (7 ~n B R E RS Indivisual | oral SN2 | License. | SEBEEE | Outside

basic disciplines mEE | W B S HE | oral presentation. | REE Participate in | reading.
and %er.e. ¢ This £ Group Indivisual | Group presentation. Off- off-campus/
f}?pil ilities o course | Ml | discussion | paper paper campus on-campus

¢ department enables | Ei (case report/ report/ visit and activities and
an(_i the. students | Test. | analysis). | assignment/ | assignment/ intership. competitions.
university to work or work or

achieve. experiment. | experiment.

3% S ER A BZEAE 77 Basic disciplines and core capabilities of the department

LEfHERSE
[EE-S SEE L
EHLITHTZ AR
J7° 1.Beable
to analyze,
express and \% \%
solve problems
by integrating
communications
engineering
knowledge.

2 EE %
HERE (IR
AL TIEEG
R AR
77 2.Beable
to organize
communications
engineering
knowledge.

3. EHERES
VRS fHELSH A
SEfEHIZBETT o
3. Be able to
achieve the goal
by working
with team and
following
engineering
ethics.

4 BHmIE
EEA SRR
ZREJT - 4.Be
able to find out
his/her own \% \
potential, think
independently
and
innovatively.

5. HESR U EE
{E R AIAG
sHE e
W 0 DR
B2
BEJT > 5. Be
able to take new
knowledge, be
sensitive to
international
trends, and be
able to take
challenge any
time.

AR UK BB EE T Basic disciplines and core capabilities of the university




1 FREDURIE
BESI - L
Articulation and
communication
skills

PR S
BERES - 2.
Inquisitive and \%
critical thinking
abilities

3T EHERE
Ji° 3.

Lifelong v
learning

4 f B ey
HE - 4
Ethnics and
social
responsibility

RS S
5. Aesthetic
appreciation

68777 - 6.
Creativity

7 RFRGET o
7. Global
perspective

8. & FHLGHA
BEST - 8.
Team work and
leadership

9. U R HEEL
HAER - 9.
Broad-
mindedness and
the embrace of
nature

ARFZEASDGsHHEITE H © The course relates to SDGs items:

SDG1-HPREES(No Poverty)

SDG2-HBRENLEH (Zero Hunger)

SDG3- RIFEREE2181E(Good Health and Well-being)
SDG4-# B & E (Quality Education)

SDG5- MR (Gender Equality)
SDG6-8Z/FKIREL /AT 4 (Clean Water and Sanitation)
SDG7-A] & #£#2 F5E /R (Affordable and Clean Energy)
SDGS-BE TERL A F(Decent Work and Economic Growth)
SDGY-T 2 ~ BIFFFIEREFESR (Industry,Innovation and Infrastructure)
SDG10-/L R ZE (Reduced Inequalities)
SDG11-7k#&I i (Sustainable Cities and Communities)
SDG12-FEEH & B4 Z(Responsible Consumption and Production)
SDG13-&{&{TE(Climate Action)

SDG14-787¥4 5 (Life Below Water)

SDG15-PEig 4 B8 (Life on Land)

SDG16-F1F ~ IEZEFNTEEEAIHIE (Peace, Justice And Strong Institutions)
SDG17-{2# B2 BIRMN 2 KB A RAR (Partnership for the Goals)
AFRFERISDGSHERA

AEERINEE EE: This course is relevant to internship:

FIRERERIMNTE (RERERSEHER > SIS - FRa)

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

HEER  HEEAENNEFHZNESEERE DR ETEHAERMAETE > REER TS RIEHMEER
& BRERES ) BORE BERMEE - (—REAEEF I BRI



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
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

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.
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