POLAR DECOMPOSITION UNDER PERTURBATIONS OF THE SCALAR PRODUCT^�

GUSTAVO CORACH^†, ALEJANDRA MAESTRIPIERI^‡ , AND DEMETRIO STOJANOFF^§

Abstract. Let A be a unital C^∗-algebra with involution ∗ represented in a Hilbert space H, G the group of invertible elements of A, U the unitary group of A, Gs the set of invertible selfadjoint elements of A, Q = {ε ∈ G : ε2 = 1} the space of reflections and P = Q ∩ U. For any positive a ∈ G consider the a-unitary group Ua = {g ∈ G : a^−1g^∗a = g^−1}, i.e., the elements which are unitary with respect to the scalar product ⟨ξ, η⟩a = ⟨aξ, η⟩ for ξ, η ∈ H. If π denotes the map that assigns to each invertible element its unitary part in the polar decomposition, it is shown that the restriction π|_Ua : Ua → U is a diffeomorphism, that π(Ua ∩ Q) = P , and that π(Ua ∩ Gs) = Ua ∩ Gs = {u ∈ G : u = u^∗ = u^−1 and au = ua}. Key words. Polar decomposition, C^∗-algebras, positive operators, projections.

AMS subject classifications. Primary 47A30, 47B15

∗Received by the editors on 28 September 1999. Accepted for publication on 16 January 2000. Handling editor: Chandler Davis.

†Instituto Argentino de Matemática, Saavedra 15, Piso 3, 1083 Buenos Aires, Argentina (gcorach@mate.dm.uba.ar). Partially supported by Fundación Antorchas, CONICET (PIP 4463/96), Universidad de Buenos Aires (UBACYT TX92 and TW49) and ANPCYT (PICT97-2259) ‡Instituto de Ciencias, UNGS, Roca 851, San Miguel, Buenos Aires, Argentina (amaestri@ungs.edu.ar)

§Departamento de Matemática, UNLP, calles 1 y 50, 1900 La Plata, Argentina (demetrio@mate.dm.uba.ar). Partially supported by CONICET (PIP 4463/96), Universidad de Buenos Aires (UBACYT TW49) and ANPCYT (PICT97-2259)