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Gradient estimates for some evolution equations on complete
smooth metric measure spaces

By NGUYEN THAC DUNG (Ha Noi), KIEU THI THUY LINH (Ha Noi)

and NINH VAN THU (Ha Noi)

Abstract. In this paper, we consider the following general evolution equation

ut = ∆fu+ au logα u+ bu

on a smooth metric measure space (Mn, g, e−fdv). We give a local gradient estimate

of Souplet–Zhang type for positive smooth solutions of this equation provided that the

Bakry–Émery curvature is bounded from below. When f is constant, we investigate the

general evolution equation on compact Riemannian manifolds with nonconvex boundary

satisfying an interior rolling R-ball condition. We show a gradient estimate of Hamilton

type on such manifolds.

NGUYEN THAC DUNG

FACULTY OF MATHEMATICS –

MECHANICS – INFORMATICS

HANOI UNIVERSITY OF SCIENCE (VNU)

NO. 334, NGUYEN TRAI ROAD

THANH XUAN, HA NOI

VIET NAM

KIEU THI THUY LINH

FACULTY OF INFORMATION

TECHNOLOGY

NATIONAL UNIVERSITY OF

CIVIL ENGINEERING

NO. 55, GIAI PHONG ROAD

HAI BA TRUNG, HA NOI

VIET NAM
AND

THANG LONG INSTITUTE

OF MATHEMATICS

AND APPLIED SCIENCES (TIMAS)

THANG LONG UNIVERSITY

NGHIEM XUAN YEM

HOANG MAI, HA NOI

VIET NAM

NINH VAN THU

FACULTY OF MATHEMATICS –

MECHANICS – INFORMATICS

HANOI UNIVERSITY OF SCIENCE (VNU)

NO. 334, NGUYEN TRAI ROAD

THANH XUAN, HA NOI

VIET NAM

Mathematics Subject Classification: Primary: 32M05; Secondary: 32H02.

Key words and phrases: gradient estimates, Bakry–Émery curvature, complete smooth metric
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