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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.

7> ik ()
1. WA Course Title Partial Differential Equations II
' Originating Department Department of Mathematics
3. RRES MAT7024
Course Code
4.  RFEZE4S Credit Value 3
5. W ik 1213 Major Elective Courses
Course Type
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7. 423 English
Teaching Language
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8 AR RN E2EHE. B2E AR . wangxf@sustc. edu. cn
’ Instructor(s), Affiliation& | Xuefeng Wang, Department of Mathematics, wangxf@sustc.edu.cn
Contact
(For team teaching, please list
all instructors)
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Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |(Total
28 48 48
Credit Hours
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Pre-requisites or Other

Academic Requirements MAZ302 Functional Analysis
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Courses for which this course
is a pre-requisite
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The students will learn fundamental concepts, theories, and methods in partial differential equation and be able to apply them to solve
problems. Students will be well prepared to read more advanced literature and carry out related research in the future.
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The course will be taught in the standard way (“chalk and board”, in-class discussion, homework, office hours, close-book exams).
The instructors are experienced researchers in the field of partial differential equations, hence know what are the most needed in real
research. The instructors will be highly efficient in using the class hours to teach the most important material, and to expose the
students to research problems via lectures and homework.
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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.)

Section 1 L? theory for second order parabolic and hyperbolic equations, existence via Galerkin method, uniqueness and
regularity via energy method. (8H)

Section 2 Semigroup theory applied to second order parabolic and hyperbolic equations. (8H)
Section3 A brief introduction to elliptic and parabolic regularity theories, the Lp and Schauder estimates. (8H)

Section 4 Nonlinear elliptic equations, variational method—the direct minimization method, method of upper and lower
solutions, fixed point method. (8H)

Section 5 Nonlinear parabolic equations, global existence, stability of steady states, traveling wave solutions. (8H)

Section 6  Conservation laws, Rankine-Hugoniot jump condition, uniqueness issue, vanishing viscosity method, entropy condition,
Riemann problem for Burger's equation, p-systems. (8H)
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Partial Differential Equations, by Lawrence C. Evans, American Mathematical Society.
Elliptic and Parabolic Equations, by Wu Zhuoqun,Yin Jinxue and Wang Chunpeng, World Scientific Publishing Co.
Elliptic Partial Differential Equations of second Order, by David Gilbarg and Neil S.Trudinger, Springer.
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Linear and Quasilinear Equations of Parabolic Type, by Q. A. Ladyzenskaja, V. A. Solonnikov and N. N. Uralceva, American
Mathematical Society.

5. Partial Differential Equations, 2nd edition, by R. McOwen, Prentice-Hall
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Others (The
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necessary)
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This Course has been approved by the following person or committee of authority




