Ahmed–Rao bases and wavelet expansions^1

A. V. Korovkin^†, V. N. Malozemov^‡, S. M. Masharsky^∗

St. Petersburg State University, Russia †korovkin@ipc-spb.ru,^‡malv@gamma.math.spbu.ru,^∗smash@scientist.com

Given N = 2^s, we explicitly construct a collection of s orthogonal bases in a space of complex-valued N-periodic functions of integer argument. These bases are of the following property: elements of the r-th basis (where r ∈ {1, . . . , s}) take 2^r values equally spaced on a unit circle of complex plane. We show that each basis is a final one in some recurrent sequence of orthogonal bases having block structure. From blocks belonging to different bases of a recurrent sequence we form generalized wavelet bases constituting a wavelet packet.

For all considered bases we obtain effective formulas of decomposition and reconstruction.

References

[1] Ahmed N., Rao K. R. Orthogonal transforms for digital signal processing.

Springer-Verlag. Berlin, Heidelberg, 1975 (§7.2).

[2] Korovkin A. V., Malozemov V. N. Ahmed–Rao bases // St. Petersburg Math. Soc. Electronic Preprints Archive. 2002. No. 2002-16. http://www.mathsoc.spb.ru/preprint/2002/index.html#16

[3] Korovkin A. V., Masharsky S. M. On the fast Ahmed–Rao transform with subsampling in time // St. Petersburg Math. Soc. Electronic Preprints Archive. 2002. No. 2002-14.

http://www.mathsoc.spb.ru/preprint/2002/index.html#14

[4] Korovkin A. V., Masharsky S. M. On the fast Ahmed–Rao transform with subsampling in frequency // St. Petersburg Math. Soc. Electronic Preprints Archive. 2002. No. 2002-13.

http://www.mathsoc.spb.ru/preprint/2002/index.html#13

1This work is supported by Russian Foundation for Basic Research (grant no. 01-01- 00231) and Russian Education Ministry & St. Petersburg Administration (grant no. PD02- 1.1-204)