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Let Ω ⊂ Rd, d ≥ 2, be a region (i.e. a non-empty connected open set), ∂Ω its boundary,
X = {xi}ni=1 ⊂ Ω∪∂Ω a finite set of pairwise distinct nodes. Let F = {Fj}mj=1 be a covering
of X by non empty subsets Fj ⊂ X . The multinode basis functions with respect to the
covering F [1] are defined by

Wµ,j (x) =

∏
xi∈Fj

∥x− xi∥−µ

m∑
k=1

∏
xi∈Fk

∥x− xi∥−µ
, j = 1, . . . ,m, x ∈ Rd,

where ∥·∥ denotes the Euclidean norm and µ > 0 is a parameter that determines the
differentiability class of functionsWµ,j (x). If, for each j = 1, . . . ,m, we are able to provide a
unique solution Pj(x), to local interpolation problems on the nodes of Fj in some polynomial
subspace of R [x1, . . . , xd], the multinode Shepard method [2] remains defined as follows

MSµ[f ] (x) =
m∑
j=1

Wµ,j (x)Pj (x) , x ∈ Rd,

and interpolates at all points of X . In this talk, we will discuss some interesting applications
of multinode Shepard method to the problem of tridimensional reconstruction of geological
surfaces from a large number of data coming from Digital Elevation Models [3] and to
the numerical solution of Elliptic Problems of Partial Differential Equations on domains of
various forms [4].
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