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In this research, [ studied the theory of string topology on Gorenstein spaces and higher string
operations. The purpose of this research is to get an understanding of the theory of string topology
and I showed the following results

[ first considered a coproduct on the relative loop homology of closed oriented manifolds introduced
by Sul livan. However, Sullivan did not give anexplicit definition of the coproduct. I give a homotopical
construction of it. Here, the construction is based on the idea of the homotopical description of the
loop product given by Cohen and Godin. I also remark that the construction is similar to Gorensky and
Hingston’ s one. The coassociativity and cocommutativity of the coproduct are also shown. Especially
I determined the signs appeared from the coassociativity and cocommutativity.

An advantage of the construction is that we can give computational examples of the coproduct by using
it. In fact, I computed the coproduct over the rational numbers field. Especially, I give a Sullivan
mode| for the coproduct by using the minimal Sullivan model for the given manifold. As far as [ know,
it is the first computations of Sullivan’ s coproduct. It follows that the coproduct is non-trivial
in general. Moreover, the coproduct of compact connected Lie groups of rank greater than one is trivial
over the rational numbers field

I also considered whether the coproduct can be defined on the loop homology of general Gorenstein
spaces or not. I constructed a product on the loop homology of the classifying spaces of compact connected
Lie groups algebraically. It would be expected that the loop homology of Gorenstein spaces have an
operation which looks like Sullivan’ s coproduct.




