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MULTI-PARAMETER SPECTRAL MEASURES, GENERALIZED 
RESOLVENTS, AND FUNCTIONS OF POSITIVE TYPE 

R. SHONKWILER 

1. Introduction. 
1.1. In this paper we extend the development of spectral triples as 

introduced in McKelvey [ 12] to the case of several parameters. Our 
central theme is the study of the interplay of certain classes of func
tions {E(t)y Q(k), V(s)} whose values are bounded operators on a com
plex Hilbert space. In the proto-type for the general situation these 
functions arise from a sequence, AJ, j = 1, • • -, m + n, of m + n 
selfadjoint operators in the space H the last n of which are, in addi
tion, positive. Corresponding to each operator Aj there is defined 
its resolution of the identity E ĵ? — oo < tj < °°, 

A ' = \*dEjj, 

its resolvent function QJ>J? 

Q^ = X>(7 - X>A->) - K Im kj ^ 0 unless kj = 0, 

and the unitary group IJij, 

UJ
sj — e~isi^, — oo < & < oo . 

In case AJ is positive we prefer to work with the semi-group VJJ:, 

Furthermore in this case the resolution of the identity vanishes on the 
half-axis # â 0 and the resolvent is defined on the negative half-axis 
ÏÎ < 0. 

We assume that the operators A7 commute pairwise, that is the 
resolutions of the identity E7 commute pairwise. Then all the oper
ator families Qi, Uj and Vj commute pairwise and we may define 
the multiparameter operator functions E(t), Q(A), and V(s) accord
ing to the equations 

m+n 

i = l 
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