Dynamics of Continuous, Discrete and Impulsive Systems
Series At Mathematical Analysis 10 (2008) 343-356

Copyright ©2003 Watam Press

A REVIEW OF QUENCHING RESULTS IN THE
CONTEXT OF NONLINEAR VOLTERRA
EQUATIONS

C. M. Kirk! and Catherine A. Roberts?

IDepartment of Mathematics
California Polytechnic State University, San Luis Obispo, CA 93407
2Department of Mathematics & Computer Science

College of the Holy Cross, Worcester, MA 01610

Abstract. This paper presents recent progress in the analysis of quenching phenomena
for problems that lend themselves to analysis in the context of nonlinear Volterra integral
equations. This work is placed in the broader context of quenching research that has been
an active area of research for over twenty-five years.
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1 Introduction

The study of quenching behavior for nonlinear initial boundary value prob-
lems (IBVPs) has been an active area of research since H. Kawarada intro-
duced the concept with the following problem in 1975 [38]. The phenomenon
of quenching, where the solution of the problem remains bounded while the
first order time derivative becomes unbounded in finite time, is discussed
here in a survey-format. There is a special emphasis on recent contributions
from problems that lend themselves to analysis in the context of nonlinear,
Volterra integral equations. Consider the one-dimensional parabolic problem
given by

Hv=(1-v)"" 0<z<l, 0<t, (1)

v(0,t) = v(l,2) =0, 0<{, (2)

v(z,0)=0, 0<z<]/ (3)

where Hv = vy — vgy. (This notation for the heat operator will be used

throughout this paper.) Kawarada determined a critical length [y = 2v/2 such
that if I > lo, then lim,_,p- v(%,t) = 1 for some T < oc. Furthermore, he
showed that as v reaches 1 (the quenching value), lim;_,p- maxy v:(z,t) = co.
Hence, the solution will quench in finite time. Several authors have since



