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EQUATIONS OF HAMMERSTEIN TYPE!

BY HAIM BREZIS AND FELIX E. BROWDER
Communicated by Murray Protter, March 18, 1974

Let Q be a o-finite measure space with measure denoted by dx. A non-
linear integral equation of Hammerstein type on Q is an equation of the
form

O u(x) + fn k(x, Nf(y, u(y) dy = v(x)  (xeQ),

where we seek a real-valued function # on Q which satisfies the relation
(1) for a given kernel k(x, y), nonlinear function f(y, %), and a given
inhomogeneous term v. If u and v are r-vector functions with real com-
ponents for an integer r>1, one speaks of a system of Hammerstein
equations where fis a function from Q X R into R’, and for each x and y
in Q, k(x, y) is a linear transformation on R".

In two recent papers [1], [2], we have presented new methods of ob-
taining solutions of Hammerstein equations using techniques from the
theory of monotone mappings between Banach spaces. In the present note,
we present some new general results on the existence of solutions of
Hammerstein equations and systems for the case in which the linear
transformation defined by the kernel k(x, y) is compact and in which,
therefore, the methods of the theory of compact mappings in Banach
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