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The main body of [4] dealt with the notion of evolutionary equations which provided
a rich solution theory for time-dependent problems. It is the aim of this project
to complement this time-dependent solution theory with an extension to time-
independent (i.e., static) problems, such as the following prototypical electro static
system

curl0E = F, divE = g.

Employing techniques similar to those used in [4, Section 11.3] we will develop
a comprehensive solution theory for static problems of the above type. We will
introduce the notion of Hilbert complexes

H0
A0−−→ H1

A1−−→ H2,

of densely defined and closed linear operators

A0 : dom(A0) ⊆ H0 → H1, A1 : dom(A1) ⊆ H1 → H2,

where the so-called complex property

ran(A0) ⊆ ker(A1)

is satisfied. The above electro static system is then generalised to

A1x = f, A∗
0x = g.

The aim is to provide criteria on the complex such that existence and uniqueness
of x can be guaranteed. For this we follow the rationale of [1, 2, 3]

This project is suited for 3 to 4 students.
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