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Introduction 

In [1] A. Connes proved that, for an arbitrary C*-dynamical system (A, a, R), there is a 

natural isomorphism 

~a: Ki(A)'--~ Ki+I(A• iEZ/2Z. 

He showed also that, given an a-invariant trace r on A, with dual trace f on AXaR, the 

equality 

f(r = ~ r(u*~(u)) ( . )  

holds for any unitary u in the domain of the infinitesimal generator 6 of a. 

In the terminology of [2], the right hand side of the above equality is just the 

pairing of a unitary and a cyclic one-cocycle. Of course, ~ is a zero-cocycle. Therefore 

the above equality reveals a certain relation between cyclic cocyles on an algebra and 

those on its crossed product. 

The purpose of the present paper is to construct a machine which makes precise 

the relation between the cyclic theory of an algebra and that of a one-parameter crossed 

product. 

Given a Fr6chet algebra M and a one-parameter group a of automorphisms of 

satisfying certain smoothness conditions (see Section 2.1), a Fr6chet algebra that we 

shall call the smooth crossed product MxaR can be defined. Our main result is as 

follows. 


