HAAR{CHRESTENSON SPECTRA OF DISCRETE SIGNALS^1 Sergey M. Masharsky St. Petersburg University, Bibliotechnaya pl. 2, Stary Peterhof, 198504 St. Petersburg, Russia E-mail: smash@scientist.com

Haar–Chrestenson bases are wavelet bases considered in a space of discrete N-periodic signals with N = n^s, where n, s ˘ 2. They were introduced and studied in detail in [1]. This talk is devoted to investigation of spectral properties of discrete signals in these bases. Analogous results for Haar bases were obtained in [2–4].

For Haar–Chrestenson basis related with subsampling in frequency, the shift operator is n-adic shift. It is established that shift of a signal leads to shifts in blocks of its spectrum with simultaneous rotation of spectral coefficients in complex plane; convolution and correlation of two signals lead to block-wise convolution and correlation of their spectra, respectively.

For Haar–Chrestenson basis related with subsampling in time, the shift operator is cyclic shift. The result obtained for the spectrum of shift in this case is analogous to that for subsampling in frequency. The results for the spectra of convolution and correlation are more fine: convolution and correlation of two signals lead, respectively, to modified convolution and correlation of corresponding spectral blocks of those signals (the modification consists in rotation of some terms while evaluating the respective sums).

Detailed description of presented results may be found in [5].

REFERENCES 1. Malozemov V. N., Masharsky S. M. Generalized wavelet bases related with discrete Vilenkin–Chrestenson transform // Algebra i analiz. 2001. Vol. 13. No. 1. P. 111–157 (in Russian).

2. Malozemov V. N., Masharsky S. M. Haar spectra of discrete signals. In: Tools for Math. Modelling. The Second International Conf. June 14–19, 1999. Abstracts. St. Petersburg, 1999. P. 86–87.

3. Malozemov V. N., Masharsky S. M. Comparative study of two wavelet bases // Problemy peredachi informatsii. 2000. Vol. 36. No. 2. P. 27–37 (in Russian).

4. Malozemov V. N., Masharsky S. M. Haar spectra of discrete convolutions // Zh.

vychisl. mat. i matem. fiz. 2000. Vol. 40. No. 6. P. 954–960 (in Russian). 5. Masharsky S. M. Convolution and correlation of discrete signals in Haar–Chrestenson bases // Vestnik molodykh uchenykh. Prikl. matem. i mekhanika. 2000. No. 4. P. 31–40 (in Russian).

1This work is supported by the Russian Foundation for Basic Research (project No. 99-01- 00747).