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Abstract. A projection P0 on a complex Banach space is generalized 3circular if its linear combination with two projections P1 and P2 having coefficients λ1 and λ2 , respectively, is a surjective isometry, where λ1 and λ2 are
distinct unit modulus complex numbers different from 1 and P0 ⊕ P1 ⊕ P2 = I.
Such projections are always contractive. In this paper, we prove structure theorems for generalized 3-circular projections acting on the spaces of all n × n
symmetric and skew-symmetric matrices over C when these spaces are equipped
with unitary congruence invariant norms.

1. Introduction
The study of projections on Banach spaces is of great interest since they appear
as building blocks of more complicated operators. This is clearly demonstrated
by the powerful spectral theory of operators. Furthermore, spaces supporting a
rich collection of projections, such as the von Neumann algebras, present very
nice structures.
A class of projections, known as the generalized bicircular projections (henceforth GBP ), has recently attracted the attention of many mathematicians. This
class was introduced by Fošner, Ilišević, and Li [9] in 2007. A projection P on
a Banach space X is said to be a GBP if P + λ(I − P ) is a surjective isometry
on X, where λ ∈ T \ {1}. Here, T denotes the unit circle in the complex plane.
In [9], the authors characterized GBP s on finite-dimensional Banach spaces with
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