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Tentative content

(1) Introduction

– ODEs as dynamical systems

– The concept of evolution equations – time-dependent (P)DEs

– Linear vs. nonlinear evolutions equations

– Global regularity vs. Finite-time singularity formation (blowup)

– Local solutions to nonlinear evolution equations; test case: semilinear heat equa-
tion

(2) Semigroup theory

– Abstract linear evolution equations, global existence of solutions

– Hile-Yosida, Lummer-Phillips, Gearheart-Prüss theorems

– Inhomogeneous equations, Gronwall’s lemma

– Abstract semilinear evolution equations, local existence of solutions

(3) Semilinear parabolic equations

– Heat equation with power nonlinearity

– High regularity local existence via semigroup methods

– Low regularity global solutions via space-time estimates

– Navier-Stokes equations
– 3d: High regularity local existence via semigroup methods

– 2d: Low regularity global solutions via space-time estimates

(4) Semilinear wave equation

– High regularity local existence via semigroup methods

– Low regularity global solutions via Strichartz estimates
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