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SRFEA4H Course syllabus

Probabilities and Random Variables.

Expectations and Probability Density Functions.

Probability Density Functions, Moments, and Expectations.

Conditional Probabilities.

Multivariate Probabilities.

Statistical Relationships: Correlation, Independence, Mutual Information, and Entropy.
Random Sequences.
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RF2 BHHZ Objectives

This course aims to establish a theoretical foundation of statistical signal processing and data analysis, which will be based
on the statistical inference and probabilistic framework. The mathematical

theorems and tools will be explored throughout this course. How to characterize signal and data samples will be introduced,
which plays a critical role in modern signal processing, communication

systems, data analytics, machine learning, and artificial intelligence.

23 77 Teaching methods

The lecture slides will be provided by the instructor, which will also be available on the website. Students are expected to
complete the homework after each unit is finished. There will be a midterm

examination and a final examination. Bonus up to 5% of the overall score may be applied for the extra credit on a volunteering
course project subject to the instructor's permission at the beginning of

the semester.

P (RPAE#E R LRSI ) Evaluation (Criteria and ratio) 53R EERIpRARETBAR letter grading reference

1.Homeworks * 30%
2.Midterm Examination * 35%
3.Final Examination * 35%

SEEIZ P E /R R Reference book/ textbook/ documents
(FHETEEVERES  FIEARE - BEFREZBMEEERANEBEEER, RN EHIE KB AREFERR)

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

Frak 1R EHH HiRHE HIHZEE AR ISBN#
Year of Publisher
publish place

Fairfield,
PA, USA

No.  Auther Title Publisher ISBN#

Probability, Random Variables and

! Athanasios Papoulis Stochastic Processes

Mcgraw-Hill 2002 0-07-366011-6

SRIZEF A B Course Hour Planning
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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.”

RPERIE R T 168+ TS, - BERFRN T A GRS RIES R MO S 16ERZEE - W "B.A FEEHE, MHE 12/ NG
£ ERENE -
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.

AFTRIE R T 16+ ERS LIRS BERRN T ASERE NS RTEETHERE | RO | GRS W T CE RS RS R RIGRANS K TE
HEEI6EN5ER
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.



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

A BHEEENE RTESHERE Weekly scheduled progress

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

R HIA

Week Date

1 2026/02/22~2026/02/28
2 2026/03/01~2026/03/07
3 2026/03/08~2026/03/14
4 2026/03/15~2026/03/21
5 2026/03/22~2026/03/28
6 2026/03/29~2026/04/04
7 2026/04/05~2026/04/11
8 2026/04/12~2026/04/18
9 2026/04/19~2026/04/25
10 2026/04/26~2026/05/02
11 2026/05/03~2026/05/09
12 2026/05/10~2026/05/16
13 2026/05/17~2026/05/23
14 2026/05/24~2026/05/30
15 2026/05/31~2026/06/06
16 2026/06/07~2026/06/13

FGRNA R E

Content and topic

Sets, Events, and Probability Axioms

Introduction of Probabilities and Random Variables

Expectations and Probability Density Functions.

Parametric Probability Density Functions

Non-Parametric Probability Density Functions

Transformation of Random Variables

Moments, Cumulants, Moment and Cumulant Generating Functions
Introduction of Conditional Probabilities

Introduction of Multiple Random Variables and Joint Probabilities

Correlation, Statistical Independence, Mutual Information, and Entropyf Multiple

Random Variables and Joint Probabilities

Introduction of Multiple Random Variables and Joint Probabilities
Conditional Statistics

Random Sequences

Statistical Stationarity and Ergodicity

Power Spectral Densities for Linear Systems

Final Examination

B.H ¥ 2 EH#| Alternative learning periods

SEREIER A B EEENE (BI85 )

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

APTRRMESFIE2 A E TEENE (B1827VNE)

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

B TEEEE) BRI EIN A iS4
Alternative learning periods Place a check in the appropriate box or provide details Number of hours
B4 FUHEE KT

Group work and discussion

SRR ~ (Fdh - B

Participation in course-related assignments, work, or experiments

SERNINES) (EE -~ TIEY - 2355) 5060%E
Participation in on- or off-campus activities (e.g., seminars, workshops, and
Visits) or competitions

RN

Extracurricular reading

G BB

Learning with online digital learning materials

HoAth (GEHLEHEINE)
Other (please provide details)

C.E 8 3R/ # In-Person Class Plan

EREIERA B AR AIGERAREDRERE LIRS/ NG - JE S GE N SEp B LRk (SRR T LRI A B TR - AR
=T4F4- 7%5@:-@5%15_{7 .

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'OOPM or other suitable time slots.

* B —REES FERN A R E R (Content and topic for the first In-Person class)
*ERE Hﬁ?i%?ﬂﬁ&fé (Content and topic for the second In-Person class) *

BREESTHMIF R Office hours

H5E%1 Time period 1:
H5FE Time @ 2 HA—13:00-15:00
ik Office/Laboratory : EC7025
H5E5%2 Time period 2 :
HEfE] Time * &£Hf —10:00-12:00
ik Office/Laboratory : EC7025

LT A EEAE /AR EBE LA ZEREIEE ST basic disciplines and core capabilitics of the dcpartment and the university
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an %‘?lr.e. oo| 2R B xR | ME % E Indivisual | oral Y23 | License. | JHENRIHEE | Outside
capabulities o HEE |8 W S EE O S H% | oral presentation. | REH Participate in | reading.
the department This % Group Indivisual | Group presentation. Oft- off-campus/
and the course | M | discussion | paper paper campus on-campus
university enables | B# (case report/ report/ visit and activities and
students | Test. | analysis). | assignment/ | assignment/ intership. competitions.
to work or work or

achieve. experiment. | experiment.

K E T B EERE 1) Basic disciplines and core capabilities of the department

1 BN E
(EEEH R
FELITZ AR
77 1.Beable
to analyze,
express and \% \% \ \Y
solve problems
by integrating
communications
engineering
knowledge.

2 B FER %
HERE(EHEER
TAEL I3
il RERE  BE
J7° 2.Beable \% \% Y, Vv
to organize
communications
engineering
knowledge.

3 EHERE
PERG HELSH
SifEZBETST ©
3. Be able to
achieve the goal
by working
with team and
following
engineering
ethics.

4. ELF TR
EEARTLRIHT
ZHEJT e 4.Be
able to find out
his/her own \% \% \% \%
potential, think
independently
and
innovatively.

5. BESR UL EE
(BRI AN
sEE R
WA AR
BIRRALIRF
HEJJ - 5. Be
able to take new

knowledge, be v v v v
sensitive to
international
trends, and be
able to take
challenge any
time.

SKEITER A FURZ BB EE /T Basic disciplines and core capabilities of the university

1 FREEEER
HEJT e 1.
Articulation and \% \% \% \%
communication
skills

2 FRge B A
BEREST - 2.
Inquisitive and \% \ \% \%
critical thinking
abilities

3SR

73 3.
Lifelong v v v v

learning




4 (BRI g
HE - 4.
Ethnics and
social
responsibility

5. 5 RUSLEE o
5. Aesthetic
appreciation

N
OAIETI = 6. |y |y v v
Creativity

7 EBRARE o
7. Global
perspective

8. & EHIGHE
AEST - 8.
Team work and
leadership

9.1 REL
Broad-
mindedness and
the embrace of
nature

AERBESDGsHHRBATEH © The course relates to SDGs items:

SDG1-HF*E 88 (No Poverty)

SDG2-JHERELER (Zero Hunger))

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

SDGS-M B (Gender Equality)
SDG6-BZ7F7KIRELA T4 (Clean Water and Sanitation)
SDG7-A] &8z /FHEIR(Affordable and Clean Energy)
SDGS-{88E T {EELAS T A &R (Decent Work and Economic Growth)
SDGY9-T 2 - BIFAIEREE R (Industry,Innovation and Infrastructure)
SDG10-H/V R FE(Reduced Inequalities)
SDG11-7k#& 1, (Sustainable Cities and Communities)
SDG12-EEH & B4 ZE(Responsible Consumption and Production)
SDG13-R{Z{TEN(Climate Action)

SDG14-785¥4 88 (Life Below Water)

SDG15-PEIH A RE(Life on Land)

SDG16-F1F ~ [E&EFNFZFZAIHIE (Peace, Justice And Strong Institutions)
SDG17-{g# B 2B IRMN 2 IR FA{A(Partership for the Goals)
ENZSEINDEN ]

AERINEE EEN: This course is relevant to internship:

FREEERINEE (RBEEMGEHER - BRIMEEE - SR

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

FEEE  HEEAESKBR RMERBERE > HEfiR BT HBRERRETE  REDS TIEZ SR 2%
® > BRERRS  BORRBEREE - (—RRANEEFE I DELMA)

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/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/SDG7.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
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