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ON AN UPPER HEAT KERNEL BOUND FOR SECOND ORDER

ELLIPTIC OPERATORS ON BOUNDED REGIONS IN R
N

MICHAEL M. H. PANG

Abstract. We revisit an upper heat kernel bound for second order uniformly elliptic operators H
defined on bounded regions Ω in R

N . This bound is of the type

KH (t,x,y) � c1 max{t−( N
2 +a),1}e−E1 t exp

{
−|x− y|2

8Λt

}
φ1(x)φ1(y)

where E1 and φ1 are, respectively, the ground state eigenvalue and the normalized ground state
eigenfunction of H , Λ is the upper ellipticity constant of H , a > 0 is a constant related to
a lower bound of φ1 near the boundary ∂Ω , and c1 > 0 is a constant which depends on Ω ,
E1 , the ellipticity constants of H , and a lower bound of φ1 near ∂Ω . In particular, this bound
provides a corrected version of a bound originally studied in [2] for large time t > 0 .

Mathematics subject classification (2010): 35K08.
Keywords and phrases: Upper heat kernel bound.

RE F ER EN C ES

[1] E. B. DAVIES, Heat Kernels and Spectral Theory, Cambridge Univ. Press, London/New York, 1989
[2] E. B. DAVIES, M. M. H. PANG, The eigenvalue gap for second order elliptic operators with Dirichlet

boundary conditions, J. Diff. Equations 88 (1990), 46–70.

Operators and Matrices
www.ele-math.com
oam@ele-math.com

c© � � , Zagreb
Paper OaM-09-02

http://dx.doi.org/10.7153/oam-09-02

