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Office Hours Mon and Fri: 12:10 - 13:00, and plus appointments

FAzpit We study the concepts and hyperbolic types of PDE, and their properties, including the geometry of
Minkowski spacetime. Then we discuss the fundamental solutions for Klein-Gordon equation, for Dirac equation,
for Schr\”odinger equation, and for wave equation. Next we investigate the low regularity global well-possedness
for the Zakharov system and for Dirac-Klein-Gordon equations. Finally we consider the scattering problem for
the cubic nonlinear Klein-Gordon equation and for the Dirac-Klein-Gordon equations.
5 P We expect students to grab the basic idea and concept of PDE. Then we learn various properties of
important types of PDE from different aspects. We focus on the wave type equations and emphasize the geometry
depicted in the equations, i.e. the geometry of Minkowski spacetime. We expect students to learn the regulairy
problem and scattering problem for the equations.
FGRAR S B P
Ch01: Geometry of Minkowski Spacetime
Ch02: Long Range Scattering for the Nonlinear Klein-Gordon Equation
Ch03: Asymptotic Completeness for the Critical Nonlinear Klein-Gordon Equation
Ch04: Low Regularity Global Well-posedness for the Zahkarov System
Ch05: Low Regularity Global Well-posedness for the Klein-Gordon-Schr\”odinger System
Ch06: Bilinear Local Smoothinng Estimate for Airy Equation
Ch07: Global solutions for the Dirac-Klein-Gordon system in two space dimensions
%+ % p Partial Differential Equations, An Introduction ( Chapter 1 - 12) by Walter Strauss

Lectures On Nonlinear Hyperbolic Differential Equations by Lars H\”ormander

Harmonic Analysis by E. M. Stein
FHALE F Advanced Calculus, Differential Equations, and PDE (1)

FEE G Homework:  40% Presentation: 60%
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