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Abstract

One of the fundamental problems in Gabor analysis is to determine the values of a, b > 0 such that
the Gabor system G(g, a,b) = {*™*™ g(- — ak) : k,m € Z} for a nonzero window function g € L*(R)
forms a frame for L*(R). For the window function g, the set F(g) = {(a,b) € R3 : G(g,a,b) is a frame}
is called the frame set of g. Determining the Gabor frame set for a given window is a challenging open
problem in time-frequency analysis. In particular, the frame set for B-splines has many obstructions.
Especially, the second order B-spline Q2 = X[*%é](m) * X[f%é](x) is the most important object in
the study of Gabor analysis. Lemvig and Nielsen (2016) conjectured that if
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then the Gabor system G(Q2, a, b) of the second order B-spline @2 is not a frame along the hyperbolas
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for every ao, bo. Nielsen (2015) also conjectured that G(Q2, a, b) is not a frame for
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, k,m eN) k>m, ab < 1 with ged(dm,2k + 1) = 1.

Using the Laurent operator technique, we prove that both conjectures are true. This study makes
significant progress in characterizing the frame set of a second-order B-spline with rational density.
This is a joint work with A Antony Selvan.
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