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Numerical Methods for Metric Graphs
Eigenvalue Problems and Parabolic Partial Differential Equations

This book discusses the fundamentals of the numerics of parabolic partial differential
equations posed on network structures interpreted as metric spaces. These so-called
metric graphs frequently occur in the context of quantum graphs, where they are studied
together with a differential operator and coupling conditions at the vertices. The two
central methods covered here are a Galerkin discretization with linear finite elements and
a spectral Galerkin discretization with basis functions obtained from an eigenvalue
problem on the metric graph. The solution of the latter eigenvalue problems, i.e., the
computation of quantum graph spectra, is therefore an important aspect of the method,
and is treated in depth. Further, a real-world application of metric graphs to the modeling
of the human connectome (brain network) is included as a major motivation for the
investigated problems. Aimed at researchers and graduate students with a practical
interest in diffusion-type and eigenvalue problems on metric graphs, the book is largely
self-contained; it provides the relevant background on metric (and quantum) graphs as
well as the discussed numerical methods. Numerous detailed numerical examples are
given, supplemented by the publicly available Julia package MeGraPDE.jl.

This book discusses the fundamentals of the numerics of parabolic partial differential
equations posed on network structures interpreted as metric spaces. These so-called
metric graphs frequently occur in the context of quantum graphs, where they are studied
together with a differential operator and coupling conditions at the vertices. The two
central methods covered here are a Galerkin discretization with linear finite elements and
a spectral Galerkin discretization with basis functions obtained from an eigenvalue
problem on the metric graph. The solution of the latter eigenvalue problems, i.e., the
computation of quantum graph spectra, is therefore an important aspect of the method,
and is treated in depth. Further, a real-world application of metric graphs to the modeling
of the human connectome (brain network) is included as a major motivation for the
investigated problems. Aimed at researchers and graduate students with a practical
interest in diffusion-type and eigenvalue problems on metric graphs, the book is largely
self-contained; it provides the relevant background on metric (and quantum) graphs as
well as the discussed numerical methods. Numerous detailed numerical examples are
given, supplemented by the publicly available Julia package MeGraPDE.jl.

117,69 €
109,99 € (zzgl. MwSt.)

Lieferfrist: bis zu 10 Tage

Artikelnummer: 9783032050106
Medium: Buch
ISBN: 978-3-032-05010-6
Verlag: Springer
Erscheinungstermin: 22.11.2025
Sprache(n): Englisch
Auflage: Erscheinungsjahr 2025
Serie: Lecture Notes in Mathematics
Produktform: Kartoniert
Gewicht: 330 g
Seiten: 190
Format (B x H): 155 x 235 mm

Kundenservice Verlag Dr. Otto Schmidt KG
Neumannstraße 10, 40235 Düsseldorf | kundenservice@otto-schmidt.de | 0221-93738-997 (Inland)

14.09.2026 | 02:56 Uhr

mailto:kundenservice@otto-schmidt.de

