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Abstract

We consider the d-variate Bernstein basis polynomials of degree n

Bα(x1, . . . , xd) :=
(

n

α

)
xα :=

n!
α0!α1! . . . αd!

xα0
0 xα1

1 · · · xαd
d ,

for α = (α0, α1, . . . , αd) ∈ Nd+1
0 with |α| := α0 + · · ·+ αd = n and x0 := 1− x1 − · · · − xd,

and their related kernel functions

Tn,ω(x,y) =
∑

|α|=n

ω(n)
α Bα(x) Bα(y) , x,y ∈ Sd ,

for given non-negative weights ωα = ω(n)
α . Here, Sd is the d-variate standard simplex given

by non-negative vectors x ∈ Rd+1 subject to the restriction |x| = 1.

We discuss various analytical properties of these kernels including their associated
reproducing kernel Hilbert spaces. In addition, for a given probability measure ρ on Sd,
spectral properties of the associated integral operators

(Lρ,n,ωf) (x) =
∫

Sd
Tn,ω(x,y) f(y) dρ(y) , n = 0, 1 . . . ,

will be addressed. For special weights ω(n)
α these integral operators reduce to the Bernstein-

Durrmeyer operators for arbitrary measures ρ, for which uniform convergence has been
recently characterized by Elena Berdysheva [1].
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[4] K. Jetter and J. Stöckler, An identity for multivariate Bernstein polynomials, Com-
put. Aided Geom. Design 20 (2003), 563-577.

2


