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PROJECTIONS AND IDEMPOTENTS WITH FIXED DIAGONAL

AND THE HOMOTOPY PROBLEM FOR UNIT TIGHT FRAMES

JULIEN GIOL, LEONID V. KOVALEV, DAVID LARSON,
NGA NGUYEN AND JAMES E. TENER

Abstract. We investigate the topological and metric structure of the set of idempotent operators
and projections which have prescribed diagonal entries with respect to a fixed orthonormal basis
of a Hilbert space. As an application, we settle some cases of conjectures of Larson, Dykema,
and Strawn on the connectedness of the set of unit-norm tight frames.
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[3] P. CASAZZA AND J. KOVAČEVIĆ, Equal-norm tight frames with erasures, Adv. Comput. Math., 18,
2–4 (2003), 387–430.

[4] E. M. CHIRKA, Complex analytic sets, Kluwer Acad. Publ., 1989.

[5] K. DYKEMA, D. FREEMAN, K. KORNELSON, D. LARSON, M. ORDOWER AND E. WEBER, Ellip-
soidal tight frames, Illinois J. Math., 48 (2004), 477–489.

[6] K. DYKEMA AND N. STRAWN, Manifold structure of spaces of spherical tight frames, Int. J. Pure
Appl. Math., 28, 2 (2006), 217–256.
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