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タイトル：
Elliptic boundary value problems and partial

group actions

アブストラクト：
We consider a smooth compact manifold with boundary, M , embedded in a smooth

manifold of the same dimension on which an amenable group Γ acts by isometries.

We do not assume M to be invariant under Γ. This results in a partial action

of Γ on M◦: For g ∈ Γ we let M◦
g = g(M◦) ∩ M◦ and obtain diffeomorphisms

g : M◦
g−1 → M◦

g .

We assume that any two images of ∂M under Γ either coincide or are disjoint and

that only finitely many lie in M◦. Their spherical blow-up yields a manifold Y with

boundary consisting of finitely many components. Moreover, Y inherits a partial

action of Γ.

We define the C∗-algebra ΨΓ(Y, ∂Y ) of operators on L2(Y ) ⊕ L2(∂Y ), generated

by the algebra Ψ(Y, ∂Y ) of operators of order and type zero in Boutet de Monvel’s
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calculus on Y and partial isometries associated with the partial action. Denote by

Σ = Ψ(Y, ∂Y )/K the symbol algebra. If the partial action of Γ on the primitive

ideal space of Σ is topologically free, we find a criterion for the Fredholm property

of the operators in ΨΓ(Y, ∂Y ).

We classify the elliptic elements in ΨΓ(Y, ∂Y ) modulo stable homotopies. More

precisely, we show that the Abelian group of stable homotopy classes of elliptic

elements over ΨΓ(Y, ∂Y ) acting between ranges of projections over the partial C∗-

crossed product C(Y ⊔ ∂Y )⋊ Γ is isomorphic to the direct sum

K0(C0(T
∗Y ◦)⋊ Γ)⊕K0(C(∂Y )⋊ Γ)

of K-groups of the partial C∗-crossed products with Γ. If Γ is finitely generated and

of polynomial growth, then the elements associated with the second summand do

not contribute to the index.

We finally study an algebra of transmission problems associated with the partial

action of Γ. This is a C∗-algebra ΨZ2×Γ(Y, ∂Y ) of Boutet de Monvel type operators

together with transmission conditions at the interfaces created by the blow-up that

can be encoded by an additional partial Z2 action. Again, we establish a Fredholm

criterion and classify the elliptic elements modulo stable homotopy.

Although rather abstract, this research project is motivated by problems in me-

chanical engineering.

Joint work with Eske Ewert (Research Center Jülich) and Anton Yu. Savin

(RUDN, Moscow)
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