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positivity, Lévy system, Feller semigroup, martingale problem

Mathematical Subject Classification: Primary 60J35, 47G20, 60J75; Secondary 47D07

Abstract: Suppose that d ≥ 1 and 0 < β < α < 2. We establish the existence and uniqueness of the fundamental
solution qb(t, x, y) to non-local operators Lb = ∆α/2 + Sb, where

Sbf(x) := A(d,−β)

∫
Rd

(
f(x+ z)− f(x)− ⟨∇f(x), z1{|z|≤1}⟩

) b(x, z)
|z|d+β

dz

and b(x, z) is a bounded measurable function on Rd × Rd with b(x, z) = b(x,−z) for x, z ∈ Rd. Here A(d,−β)
is a normalizing constant. We show that if b ≥ 0, then qb(t, x, y) is a strictly positive continuous function and it
uniquely determines a conservative Feller process Xb that has strong Feller property. The Feller process Xb is the
unique solution to the martingale problem of (Lb,S(Rd)), where S(Rd) is the space of tempered functions on Rd.
Furthermore, sharp two-sided estimates on qb(t, x, y) is derived.
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