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The main part of this course consists the basic theories and methods of partial differential equations. Some
examples with application background from the research frontier in this field will also be introduced.
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Teaching Methods
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Mainly blackboard-chalk teaching.
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Course Contents
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Section 1 A brief introduction to elliptic interior and global regularity theories, the LP
and Schauder estimates

Section 2 L? theory for 2nd order parabolic equations, existence via Galerkin method,
uniqueness and regularity via energy method

Section 3 L? theory for 2nd order hyperbolic equations, existence via Galerkin method,
uniqueness and regularity via energy method

Section 4 Nonlinear elliptic equations, variational method—the direct minimization
method, method of upper and lower solutions, fixed point method

Section 5 Nonlinear parabolic equations, global existence, stability of steady states,
traveling wave solutions
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Section 6 Conservation laws, Rankine-Hugoniot jump condition, uniqueness issue,
vanishing viscosity method, entropy condition, Riemann problem for Burger's
equation

Section 7

Section 8

Section 9

Section 10
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Course Assessment

(@ % Form of examination; (2).2r#ikIfk grading policys () UITH FIASEIE T, 157 X 40 P 25

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

The semester grade will be given according to performance in homework (40%), midterm (20%), and the final
exam (40%).
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Textbook and Supplementary Readings

Textbook: Partial Differential Equations, 2nd edition (reprint of 2015), by Lawrence C. Evans.
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