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Proposition 9. δ
κ
-connected regions are preserved under a continuous digital functions.

Example 10. Consider a moving object appears as a bounded foreground region recorded in
a video frame frt. Observe that the moving object -as a bounded region- is partitioned into
(bounded) δ

κ
connected subregions, which cover the moving object with a minimum number

of contractible subregions is a form of geometric Lusternik-Schirel’mann category [4].
Spatially near subsets in a digital image (i.e., subsets that share points) reside in a discrete

proximity space.
Definition 11. For any pair of nonempty subsets A,B in a digital image Img, A is near B
(denoted by A δ B), provided A and B have points in common, i.e., A δ B iff A ∩ B 6= ∅.
Hence, δ is a discrete proximity relation and (Img, δ) is a discrete proximity space [6, §40.2,
pp. 266-267].
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For the self-adjoint operator of the pth derivative, a system of fundamental solutions is
constructed. This system is analogues to the classical system of sines and cosines. The prop-
erties of such functions are studied. Classes of self-adjoint boundary conditions are described.
For the operator of the third derivative, the resolvent is calculated and an orthonormal basis
of eigenfunctions is given.
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