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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

directed to the course instructor.
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10.

1RTER M Course Title

RiRR R
Originating Department
REWS

Course Code

B2 % Credit Value

RTEEH!
Course Type

RiRFH

Semester

BiRiES

Teaching Language

BB, FIBZER. BRA
X (AEBHEBAREIR , EFIBERfth
BREUT )

Instructor(s),
Contact

( For team teaching, please list
all instructors )

Affiliation&

KRB, FMBEZER. KA
AR

TutorITA(s), Contact

EIRABPRE(FTAE)

Maximum
Enrolment ( Optional )

IRIEFIR

COURSE SPECIFICATION

ATERRESHEES®E

Introduction to Al Models and Algorithms

R 5 EERIEFR

School of System Design and Intelligent Manufacturing

SDM172

BiREIEIRFE General Education (GE) Elective Courses

K= Fall

FZEIVIE English & Chinese

PRSI 2%

RFRIT SERERIEF R

chenj8@sustech.edu.cn

Chen Jian Professor

School of System Design and Intelligent Manufacturing
chenj8@sustech.edu.cn

#%/3%0 To be announced




[N

CIET

( o 2

\\jzv; 1w r_"//’ SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
T

11 #RAR W SIS ATe |SRRISE3) HE(BREEH) o)
Delivery Method Lectures |Tutorials Lab/Practical |Other ( Please specify ) |Total
FRE 32 32 64
Credit Hours

FEEIRE. HEFIER MAL17 BE#H5 (£ ). PHY105 X412 ( L)

12. Pre-requisites or Other .
Academic Requirements MA117 Calculus | , PHY105 College Physics |

B&iRIE. HEZIAK
13. Courses for which this course| 7 NIL
is a pre-requisite

Cross-listing Dept.

BEXRNRFHFHA SYLLABUS
15. #* B45 Course Objectives

(ATERRESEESE) 2—UAFHNEZEENELZRTAAT  METENRE. MEF ZFEFZFSFRZ

DATNGEMIRE, BERFEENATEREEL BFERIVRZER , LS JuiawmiEARE ZHNANE , B
IFIRRR R AR, RFEEGEBEATEREZSREEE , SEAFERRIE, CAMMLABAMME , ATE RN
&, BEERENMANL , #TEREE , FRRRIEEIMESMN | EFRNRFES. ATHENE, EF Q-learning BILF
SJEFMR, Mo IRBANENEXZEENRENZEDE  LIREEMA JULIA BE#HITRML., BAEFIEEIR, @
ERATNED , FEREBCAATERENBRYFE. FF. T2 §E £aMNESSERNTTENNZESES
MERGUHA R , HARROZARFFRER I EEFT T RIAEFM,

"Introduction to Al Models and Algorithms" is a comprehensive course that combines the core contents of computer
science, physics, operations research and other disciplines with mathematical modeling and algorithm design in Al. It
aims to train students to have a deep understanding of artificial intelligence algorithms, mathematical modeling, and
develop broader application areas in conjunction with Julia programming to better understand the nature of the world.
Teaching objectives include a brief history of introduction to artificial intelligence algorithms, mastery of mathematical
modeling processes, scale and geometric similarity, Al model fitting, optimization of discrete models, graph theory
modeling, use of decision theory and continuous optimization; Understand machine learning, artificial neural networks, Q-
learning based reinforcement learning and other knowledge. In addition, in order to consolidate the principles and logical
thinking behind the algorithm, the course also sets up an optimization and reinforcement learning experiment course
using JULIA language. Through the study of these contents, students will be able to use artificial intelligence models to
solve problems in multiple disciplines such as mathematics, operations research, engineering, management, life
sciences, and computer science, laying a solid foundation for future academic research or career.

16. A ) R 8 Learning Outcomes

FEREBCAATIEEREBRAZ, 2FF. T EE EoNZSFSERNTENNZS NS HERHUREE
&, AARREVFARTRFRE AT T ESLAI R,

Students will be able to apply Al models to solve problems in multiple disciplines such as mathematics, operations
research, engineering, management, life sciences, and computer science, laying a solid foundation for future academic
research or career.

17.  REATRBFAN (NERESAEXNRE , WRBABMARI AR ; MFABESIRREE , AFEHHTEAE
WA
Course Contents (in Parts/IChapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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EigiR
B8R Weeks iR#2Z Course Contents B Hours

1 AT EEESEES 1L E Brief history of Introduction to Artificial Intelligence 2
Algorithms

2 WEEETFE, LEBIMEFNTLE4E U 1E The Mathematical modeling process, 2
Proportionality, and Geometric Similarity

3 18R A Model Fitting 2

4 BRI R 1L Optimization of discrete models 2

5 =1L 4% Modeling Using Graph Theory 2

6 REEILERE Modeling with Decision Theory 2

7 ELARL L ¥R Optimization of Continuous Models 2

8 12 =& HEM Basic search algorithm 2

9 £ REIE 2 Intelligent search 2

10 #{L &Ej% Evolutionary algorithm 2

11 HAR K {E k118 Middle-term Project Discussion 2

12 BEIRKE BE ¢ N EE ML L 5 M F B% (L /L Swarm intelligence: ant colony 2
optimization and particle swarm optimization

13 H188% 3] Machine learning 2

14 AT 2/ 4& Artificial neural networks 2

15 BT Q-learning BI3&{£5 3] Q-learning based reinforcement learning 2

16 HAZRAME W18 Final Project Discussion 2

SCERIR ¢
FX Weeks iRFENZA Course Contents B Hours
1 Julia iIBSFITNEERIN Introduction to the Julia Language and Functions 2

3
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TEFEUEMER, EEMEIELM Variables, Constants, Scopes,
Modules , and Built-in Data Structures

FAPFEXMEIREMFIRE R4 |, 35517 User Defined Data Structures and
the Type,System, Control Flow

4 LREMER , A 54 MR8 Macros,Arrays and Linear Algebra 2
5 B9 HI2EA4RIZ Ordinary Differential Equation Algorithm programming 2
6 R HIZE%4R12 Partial Differential Equation Algorithm programming 2
7 2FMEERIE Global Optimization Algorithm programming 2
8 2
#mI2 K i1iE Programming and Discussion
9 2
10 HARR K {E TR Mid-term Big Job Report 2
1 BERMAIL &£ 4RFE Local Optimization Algorithm programming 2
12 H2M2& Neural Networks 2
13 Nt 85k fit &% 4% Bayesian method Estimation Algorithm 2

programming

14 2
4%¥2 K& Programming and Discussion

15 2

16 HAZR A 1Bl SC#R Final Assignment Report 2

18. HMEREEEEARH Textbook and Supplementary Readings

¥ /Textbook :

1. Rishal Hurbans. Grokking Atrtificial Intelligence Algorithms. 1st ed. Shelter Island, NY: Manning Publications, 2020.

2. Frank R. Giordano, William Fox, Steven Horton, A First Course in Mathematical Modeling, 5st ed. Boston: Cengage
Learning, 2013.

3. Clemens Heitzinger, Algorithms with JULIA: Optimization, Machine Learning, and Differential Equations Using the
JULIA Language, 1st ed. Switzerland: Springer, 2022.

iRT29¥ ASSESSMENT


https://www.manning.com/books/grokking-artificial-intelligence-algorithms?a_aid=gaia&a_bid=6a1b836a
https://link.springer.com/book/10.1007/978-3-031-16560-3#author-0-0
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19.  EERN TRAGET[E) SEREMAESLE  HLAT &
Type of Time % of final Penalty Notes
Assessment score

i &) Attendance 5

RERM 5
Class
Performance

NS
Quiz

IRFEINE Projects 40

AR 10

Assignments

HpEiR
Mid-Term Test

HARER

Final Exam

MxRiRE 40
Final
Presentation

HE (TIRIENE
B A LGS
)

Others (The
above may be
modified as
necessary)

20. iE$ A GRADING SYSTEM

MA. +=5HF%K ] Letter Grading
O B. Z&Kig sl (iEid/FiBiE) Pass/Fail Grading

iRF2EH# REVIEW AND APPROVAL
21. FEBIREELII U TREAIERSTIWET

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

13 E

2025F 4B 27 H
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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

directed to the course instructor.
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IRFEL M Course Title

RiRBRE R

Originating Department

RIEWE

Course Code

B2 % Credit Value

IRFEAR
Course Type
BHREH

Semester

BiRiES

Teaching Language

BRRBE. FIBZER. BRA
N (WNEERARR |, K51BAH
BIREUm )

Instructor(s),
Contact

( For team teaching, please list
all instructors )

Affiliation&

SKRRABIE,. FEFR. KR
AR

TutorITA(s), Contact

EIRABPRE(FTAE)

Maximum
Enrolment ( Optional )

iRIEER

COURSE SPECIFICATION

ATEEEUSEESE

Introduction to Al Models and Algorithms

R S EEHIEFR

School of System Design and Intelligent Manufacturing

SDM172

BiREIEIRFE General Education (GE) Elective Courses

FXZE Fall

FIZEINIE English & Chinese

RSl 25%

RFRIT SERERIEF R

chenj8@sustech.edu.cn

Chen Jian Professor

School of System Design and Intelligent Manufacturing
chenj8@sustech.edu.cn
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Delivery Method Lectures |Tutorials Lab/Practical |Other ( Please specify ) |Total
e 32 32 64
Credit Hours

FERE, HEFIER
Pre-requisites or Other
Academic Requirements

ESRE, HEFEIMR
Courses for which this course| 7 NIL
is a pre-requisite
HEBRERERENER |5 L
Cross-listing Dept.

BEXRNREHFRRA SYLLABUS
#2847 Course Objectives

(ATERRESHEZESE) B—UA FREZEENZE T AAT  MESTENRZE. MEZE ZEZFSFERZ
DABTHGEMIRE, BEEEFRZENALEREE BFERIRZIER , A4S JuiawiEALE ZNNAGNE , B
IFHIERERAR, BEENEBALISREZSEESE , ZEZFERIE, CLOMEMLABEME , ATEEKRIN
g, BEERENAL  #TERER , ERRRFCMESMRN | ERNRZES. ATHENE, ET Q-learning @{LF
SIEMIR, Lesh  REAPNENEZERNRENZEBE , TIREER JULIA ESHITAML, BIEFIKWR, BT
LEATNED , FEREBAATERENEBREF. oFF. 112 8 £SMNESSERTENNZESES
MZERHTUSAEIE |, JRREVEARAFEEIR EET T RLAIE,

"Introduction to Al Models and Algorithms" is a comprehensive course that combines the core contents of computer
science, physics, operations research and other disciplines with mathematical modeling and algorithm design in Al. It
aims to train students to have a deep understanding of artificial intelligence algorithms, mathematical modeling, and
develop broader application areas in conjunction with Julia programming to better understand the nature of the world.
Teaching objectives include a brief history of introduction to artificial intelligence algorithms, mastery of mathematical
modeling processes, scale and geometric similarity, Al model fitting, optimization of discrete models, graph theory
modeling, use of decision theory and continuous optimization; Understand machine learning, artificial neural networks, Q-
learning based reinforcement learning and other knowledge. In addition, in order to consolidate the principles and logical
thinking behind the algorithm, the course also sets up an optimization and reinforcement learning experiment course
using JULIA language. Through the study of these contents, students will be able to use artificial intelligence models to
solve problems in multiple disciplines such as mathematics, operations research, engineering, management, life
sciences, and computer science, laying a solid foundation for future academic research or career.

FUAZ SRR Learning Outcomes

FEBEBCAATEERUBREE, zFF, T8 B £HNZESFSERNTENBZES0NES MERUR R
&, AARREOFARRFREAETEST T ESLAIE A,

Students will be able to apply Al models to solve problems in multiple disciplines such as mathematics, operations
research, engineering, management, life sciences, and computer science, laying a solid foundation for future academic
research or career.

REABRBFER (NERESUEXRE , MFEATNMATTUARY ; MEABFIEREE , HFARTERE
HWA)

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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EigiR
B8R Weeks iR#2Z Course Contents B Hours
1 AT EEESEES 1L E Brief history of Introduction to Artificial Intelligence 2
Algorithms
2 WEBRETE, EEEIMEF LB 1 The Mathematical modeling process, 2
Proportionality, and Geometric Similarity
3 18R A Model Fitting 2
4 BRI R 1L Optimization of discrete models 2
5 [El1 242 Modeling Using Graph Theory 2
6 REEILERE Modeling with Decision Theory 2
7 ELAR LR Optimization of Continuous Models 2
8 #1882 >] Machine learning 2
9 1% &% Search algorithms 2
10 HAH K {E 1312 Middle-term Project Discussion 2
11 EREMLL | Intelligent Optimization | 2
12 EREMLIL 1l Intelligent Optimization |1 2
13 AT #£Z2M 48 | Artificial neural networks | 2
14 AT 2/ L& 1l Artificial neural networks 11 2
15 ETF Q-learning 581t =] Q-learning based reinforcement learning 2
16 HAZR A {E ki1 Final Project Discussion 2
IR
&R Weeks iR#2MZ Course Contents B Hours
1 Julia M EE R X 5 E Mt #8# Julia Environment Installation and Basic 5
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Operations
2 CRIER 93BN {E R Advanced usage of functions 2
3 Julia BIBLEMAYRZILRLA Core Applications of Data Structures in Julia 2
4 T2 124%;% Program Control Flow 2
Julia ZEHERBER. MPENHESEE XL ZOLMA Core
5 Applications of Julia in Linear Algebra, Differential-Difference Equations, 2
and Custom Types
6 A (1/10) SHIEAIE File Input/Output (1/0) and Data Processing 2
7 TTiRIZ 5% Metaprogramming and MacrosCorresponding 2
8 SR E = MERECRD Efficiently Write Efficient Code 2
9 2
HAER R 4E A Middle-term Project
10 2
1 F171+# Parallel Computing in Julia 2
12 #4BALIE Working with Data 2
13 =i+ & Scientific Libraries 2
14 EF Julia WA TEBE Al with Julia 2
15 2
HAZRAME N Final Project
16 2

BM B EHEEEEH Textbook and Supplementary Readings

¥4 [Textbook :
4. Rishal Hurbans. Grokking Artificial Intelligence Algorithms. 1st ed. Shelter Island, NY: Manning Publications, 2020.
Frank R. Giordano, William Fox, Steven Horton, A First Course in Mathematical Modeling, 5st ed. Boston: Cengage

Learning, 2013.

5.
Antonello Lobianco. (2025). Julia Quick Syntax Reference: A Pocket Guide for Data Science Programming (2nd ed.).
Apress Media, LLC. New York, NY, USA.

6

7. Clemens Heitzinger, Algorithms with JULIA: Optimization, Machine Learning, and Differential Equations Using the
JULIA Language, 1st ed. Switzerland: Springer, 2022.

9


https://link.springer.com/book/10.1007/978-3-031-16560-3#author-0-0
https://www.manning.com/books/grokking-artificial-intelligence-algorithms?a_aid=gaia&a_bid=6a1b836a
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IREFRM
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Quiz

iR HE Projects
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Presentation
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Others (The
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iB5 A= GRADING SYSTEM

VAL i8]

Time
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% of final
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5
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10
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OA +=HFLF Letter Grading
0O B. Z&KicH &l (IBiLIAEEL ) Pass/Fail Grading
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This Course has been approved by the following person or committee of authority
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