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Abstract. For Ising models with pair interactions in zero magnetic field a class
of linear combinations of products of two correlation functions is studied. We
derive sufficient and necessary conditions under which a function in this class is
(a) zero for all values of the coupling parameters, or (b) nonnegative for all
nonnegative values of the coupling parameters. Examples of correlation-
function identities and inequalities of this type are given.

1. Introduction

In a recent paper [1], to be referred to as I, it was proved that for a (zero-field)
Ising model on a planar graph the correlation functions for spins on a so-called
boundary set satisfy certain algebraic relations which are valid for all values of the
coupling parameters between the spins. These relations can all be derived from a
set of identities which can be written in the form

where (vl9...,vn) is a sequence of (not necessarily distinct) vertices which is a
boundary sequence of the planar graph [cf. I Eq. (17)].

The left-hand side of the above equation can be considered as a special case of
a function of the type £ ^(^^G^B^D^ where G is an arbitrary graph, A is an

BCA
arbitrary set of vertices of G, D a subset of A, the sum is over all subsets of A, and
the coefficients λB are independent of the coupling parameters the case where all
vertices in the boundary sequence are different then corresponds to the case D = A,
i.e. σBσD = σA\B.

In this paper we derive sufficient and necessary conditions on the coefficients
λB under which a function of this general type for an Ising model with pair
interactions in zero magnetic field is (a) zero for all values of the coupling
parameters, or (b) nonnegative for all nonnegative values of the coupling
parameters, respectively.
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