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This series reports on new developments in mathematical research and teaching – quickly, 
informally and at a high level. The type of material considered for publication includes

1.  Research monographs
2.  Lectures on a new field or presentations of a new angle in a classical field
3.  Summer schools and intensive courses on topics of current research.

Texts that are out of print but still in demand may also be considered.

The timeliness of a manuscript is sometimes more important than its form, which may
in such cases be preliminary or tentative. 

Details of the editorial policy and how to submit to the series can be found on the last
pages  of a current volume. We recommend contacting the publisher or the series editors
at an early stage of your project.

Manuscripts should be prepared according to Springer-Verlag’s standard specifications.
LaTEX style files may be found at www.springer.com > Authors > Author Guidelines.

This monograph covers higher order linear and nonlinear elliptic boundary value problems in 
bounded domains, mainly with the biharmonic or poly-harmonic operator as leading 
principal part. Underlying models and, in particular, the role of different boundary conditions 
are explained in detail. 
As for linear problems, after a brief summary of the existence theory and Lp and Schauder 
estimates, the focus is on positivity or – since, in contrast to second order equations, a general 
form of a comparison principle does not exist – on “almost positivity.” The required kernel 
 estimates are also presented in detail. 
As for nonlinear problems, several techniques  well-known from second order equations 
cannot be utilised and have to be replaced by new and different methods. Subcritical, critical 
and supercritical nonlinearities are discussed and various existence and nonexistence results 
are proved. The interplay with the positivity topic from the first part is emphasised and, 
moreover, a far-reaching Gidas-Ni-Nirenberg-type symmetry result is included. Finally, 
some recent progress on the Dirichlet problem for Willmore surfaces under symmetry 
assumptions is discussed.
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