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COURSE SYLLABUS

RS/ 4 TR MAT7087 i+ HE Itk FEERE S
Course Code/Title MAT7087 Computational Fluid Dynamics and Deep Learning
BREMER iy :

 El
Compulsory/Elective £ cetive
AR S v
Course Credit/Hours
RRIET Hi3C
Teaching Language Chinese
RIRHU RIT R HAR
Instructor(s) Kailiang Wu, Associate Professor
R A RHETFIR
Open to undergraduates & Yes
or not

Ctmmm AR AFR, BEHKXDHNE. If the course is open to
undergraduates, please indicate the difference. )
HABE R KEVEFHAZLL R (Pre—requisites for undergraduates) :
Pre-requisites MA305 HUE 407
MA305 Numerical Analysis

F 2 HAR

Course Objectives

COn T ) AS B JF G, EEB X W% . If the course is open to undergraduates, please indicate the
difference. )

FEIRFAR T F TR EARKAE T WRES S EEARHNIR . B IS IR FE 2 ) 7 ik AR T
iR AL A D) AE
Master some fundamental numerical methods for fluid dynamic equations, some basic knowledge of

machine learning, data-driven deep learning methods and their applications in computational fluid
dynamics.

HETE
Teaching Methods

ChnTh ) A B TR, 1B E X 0 N If the course is open to undergraduates, please indicate the
difference. )

BHEFIRUR, WIEARRMZ W ITEIT IR, IR DL 7 AT A oR AN

Teaching in topics, from the basic knowledge and classical methods to modern methods and frontier problems

BENE
Course Contents

CAnTa ) AR TG EIEHX 20 N% .  If the course is open to undergraduates, please indicate the
difference. )

Section 1 THEIRAE I (2 228

Introduction to Computational Fluid Dynamics (2-hour lectures)
Section 2 WY SPAEAE (2 A

Hyperbolic Conservation Laws (2-hour lectures)
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Section 3 HIRZEME (3 %8

Finite Difference Methods (3-hour lectures)

Section 4 2 A BABE (5 20
Riemann Problems and Finite Volume Methods (5-hour lectures)
Section 5 R BRI SR (3 220
High-Resolution Schemes and Limiters (3-hour lectures)
Section 6 ENO F WENO #%3% (3 2£H)
ENO and WENO Schemes (3-hour lectures)
Section 7 5] W Galerkin /772 (4 2£i})
Discontinuous Galerkin Methods (4-hour lectures)
Section 8 RIS TR B E (3 220D
High-Order Time Discretization (3-hour lectures)
Section 9 HLEs22 2 R (2 220D
Introduction to Machine Learning (2-hour lectures)
Section 10 IREEMANL (4 221D
Deep Neural Network (4-hour lectures)
Section 11 KRB ) SHEAR RSN T (4 %8
Machine Learning and Data-Driven Methods (4-hour lectures)
Section 12 TR 1R PR 2 S 58 (8 %6
Deep Learning Methods in Computational Fluid Dynamics (4-hour lectures)
Section 13 WL B I SRR AL (3 20
Physics-Informed Neural Network and Data-Driven Modeling (3-hour
lectures)
Section 14 ZHFNEI1E RGN HTTE (6 )
Multidimensional Fluid Dynamic Systems and Methods (6-hour lectures)
REEZ

Course Assessment

(@D %% Form of examination; (2). 3%k grading policys () UTH FIASEIE T, 5 7E W X 40 P 25

If the course is open to undergraduates, please indicate the difference. )

TRl (50%) +HIREK (50%)
Assignment (50%) + Final Exam (50%)

M RAESERR
Textbook and Supplementary Readings

1. Eleuterio F. Toro, Riemann Solvers and Numerical Methods for Fluid Dynamics: A Practical
Introduction. Springer Science & Business Media, 2013.

2. JanS. Hesthaven, Numerical Methods for Conservation Laws: From Analysis to Algorithms, Society
for Industrial and Applied Mathematics, 2017.

3. lan Goodfellow, Yoshua Bengio, and Aaron Courville, Deep Learning, The MIT Press, Cambridge,
MA, USA, 2016.

4. Ke-Lin Du and Madisetti NS Swamy, Neural Networks and Statistical Learning, Springer Science &




Business Media, 2013.
5. A. Chorin and J. Marsden, A Mathematical Introduction to Fluid Mechanics, Springer-Verlag, 2000.
6. R.J.LeVeque, Finite Volume Methods for Hyperbolic Problems, Cambridge University Press, 2002.




