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The monotone method and its associated upper-lower solutions for nonlin-
ear partial differential equations have been given extensive attention in recent
years. The method is popular because not only does it give constructive proof
for existence theorems but it also leads to various comparison results which are
effective tools for the study of qualitative properties of solutions. The mono-
tone behavior of the sequence of iterations is also useful in the treatment of
numerical solutions of various boundary value and initial boundary value
problems. Recognizing its immense value to nonlinear problems, the authors
repeatedly apply the monotone method and the idea of upper-lower solutions
to various first- and second-order partial differential equations. To illustrate
the basic idea of the monotone method, let us consider a typical elliptic
boundary value problem in the form

~L{u]=f(x,u)inQ,  B[u]=h(x)onaQ,

where L is a uniformly elliptic operator in a bounded domain £ and B is a
linear boundary operator on 9. Suppose there exists an ordered pair of upper
and lower solutions v and w, that is, v and w are smooth functions with v > w
such that

-L[v] > f(x,v)in Q, B[v] > h(x) on 92,






