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First and second order equations: hyperbolic, elliptic, and parabolic
equations; boundary value problems; Green’s functions; approximation

methods
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. Classifications and Characterizations

« PDE in science and engineering, order

« Linear and nonlinear equations, homogeneous and
nonhomogeneous equations, superposition principle

« 1'st order equations, method of characteristics
« Initial and boundary conditions, well-posedness
« Classification of 2'nd order equations

Heat and wave on R



14.3.

14.4.

« D’ Alembert solutions, causality and conservation of energy

« Parabolic maximum principle, well-posedness, fundamental
solutions, heat kernels, and convolution

« Wave vs. heat

. Heat and wave on [0, ), problems with a source

« Dirichlet and Neumann heat problems
« Method of even/ odd extension
« Reflection method for wave on [0, ), or finite intervals

« Operator method, Duhamel's principle

. Separation of variables

«Eigenvalue problems, Sturm-Liouville theory
«Boundary value problems: Dirichlet, Neumann condition
«Robin condition

. Fourier series

«Fourier sine, cosine, and full series expansion
«Applications, complex form of Fourier series

«Functional analysis: orthogonality, completeness, L? theory
«Gibbs’ phenomenon

«Wave in space

. Elliptic equations

«Laplace equation, Poisson equation, harmonic functions

«Elliptic maximum principle, uniqueness of solution, radial solutions,
fundamental solutions

«Poisson's formula, mean value property
«Green's functions

. Basic numerical methods, and nonlinear PDEs

«Finite difference methods
«Shock, solitons
«Bifurcation theory
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W.A. Strauss, “Partial differential equations, an introduction”, John
Wiley & Sons, Inc, 2008

Y. Pinchover and J. Rubinstein, “An introduction to partial
differential equations”, CUP, 2005

M. Pivato, “Linear partial differential equations and Fourier
theory”, CUP, 2010

R. Mattheij, S. Rienstra, and J. ten Thije Boonkkamp, “Partial
differential equations, Modeling, Analysis, Computation”, SIAM,
2005

v
o

16.1. Wuuunisszidunisaeuuuuussang (gUuuud 4)

o dg/ a o o ¥ o 1 1
16.2. ﬂ‘j“i_lﬂﬁ;\‘i Waun Baeanau limunsanuazmn IFIQ@EI’NGL‘MN”]




