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DIFFERENTIAL HARNACK ESTIMATE OF SOLUTIONS TO
A CLASS OF SEMILINEAR PARABOLIC EQUATION

Hui Wu* AND CUIXIAN KONG

Abstract. In this paper, we obtain a differential Harnack estimate for a semilinear parabolic
equation using parabolic maxinum principle. As applications of this estimate, we derive blow-up
of solutions for this equation and a classical Harnack inequality by integrating along space-time
paths.

Mathematics subject classification (2020): 53C44, 58J35.
Keywords and phrases: Differential Harnack inequality, semilinear parabolic equations,

maximum principle.

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]

[10]

REFERENCES

X. D. CAa0, M. CERENZIA AND D. KAZARAS, Harnack estimate for the Endangered species equa-
tion, Proc. Amer. Math. Soc. 143 (10) (2015) 4537-4545.

H. FUIITA, On the blowing up of solutions of the Cauchy problem for u; = Au+u'*% J. Fac. Sci.
Univ. Tokyo Sect.I, 13 (1966) 109-124.

R. S. HAMILTON, Li-Yau estimates and their Harnack inequalities, In: Geometry and analysis, No. 1,
in: Adv. Lect. Math. (ALM), vol. 17, Int. Press, Somerville, MA, 2011, 329-362.

H. A. LEVINE, The role of critical exponents in blowup theorems, SIAM Rev. 32 (1990) 262-288,
1990.

P. L1 AND S.-T. YAU, On the parabolic kernel of the Schridinger operator, Acta Math. 156 (3—4)
(1986) 153-201.

P. MEIER, On the critical exponent for reaction-diffusion equations, Arch. Ration. Mech. Anal. 109
(1990) 63-71.

F. B. WEISSLER, Existence and nonexsitence of global solutions for a semilinear heat equation, Israel
J. Math. 38 (1981) 29-40.

H. Wu, A Fujita-type result for a semilinear equation in hyperbolic space, J. Aust. Math. Soc. 103 (3)
(2017) 420-429.

H. Wu AND L. H. MIN, Differential Harnack estimate for a semilinear parabolic equation on hyper-
bolic space, Appl. Math. Lett. 50 (2015) 69-77.

H. WU AND X. P. YANG, Global existence and finite time blow-up for a parabolic system on hyper-
bolic space, J. Math. Phy. 59 (2018) Article ID: 011505, 11 pages.

—acnenNT - Mathematical Inequalities & Applications
© MV, Zagreb q PP

Paper MIA-25-24

.ele-math.com
mia@ele-math.com


http://dx.doi.org/10.7153/mia-2022-25-24

