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A ﬁnite Toeplitz matrix is a matrix tn = (ai,j ) with the coeﬃcients of the form ai,j = ai−j . Consider
the variety of projective equivalence classes of nonzero n × n-Toeplitz matrices (tn ≡ αtn for all nonzero
α ∈ C), which are parameterized by the complex projective space CP 2n−2 . The paper is devoted to
a study of subvarieties Tn,k consisting of those tn with dim(kernel(tn )) ≥ k, and the open varieties
Tn,k = Tn,k − Tn,k+1 . The results are summarized in the following three theorems.
Theorem A. The space Tn,0 of nonsingular n×n-Toeplitz matrices is homeomorphic to the orbit space under the action of GL2 (C) on the space of pairs (p1 (z), p2 (z)) of coprime polynomials with max(deg(p1 (z)), deg(p2 (z))) =
n, where the action is given as
( )
ac
(p1 p2 )
= (ap1 + bp2 cp1 + dp2 ).
bd
Theorem B. Let tn ∈ Tn,k . Then there is a vector w ∈ Ker(tn ) so that
Ker(tn ) = ⟨w, s(w), . . . , sk−1 (w)⟩,
where s is a shift operator. Moreover, (1) the ﬁrst k − 1 coordinates of w are zero; (2) w is unique up to
multiplication by a nonzero scalar.
Theorem C.

H ∗ (Tn,k ; Q) ∼
= H ∗ (S 2 ; Q), k ≥ 1
∗
∼ H ∗ (pt; Q).
H (Tn,0 ; Q) =

The rational cohomology of the unprojectivized versions of Tn,k are also computed. These results lead to
a complete determination of the rational cohomology of the strata in a stratiﬁcation of the moduli spaces
Mk of gauge equivalence classes of SU(2)-Yang-Mills instantons on S 4 . This stratiﬁcation was described
in [C. P. Boyer, J. C. Hurtubise, B. M. Mann and R. J. Milgram, Ann. Math., II. Ser. 137, No. 3, 561-609
(1993; Zbl 0816.55002)].
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