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NORMS OF POSITIVE DEFINITE TOEPLITZ
MATRICES AND DETECTION OF ALMOST
PERIODIC COMPONENTS IN RANDOM SIGNALS
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Abstract. For positive definite Toeplitz matrices Qn = (b(j — k))y,:zlo generated by trigonomet-
ric moments b(j) of a non-negative measure do(0),0 € [—m, 7], we note that the Hilbert-
Schmidt norm ||Q |2 and the maximal eigenvalue A,,(N) satisfy the following relations

. 2 > L
A}lg}”ﬁHQNHZ:%mav dim = Am(N) = maxmq,

where {mg } is the set of jumps of ¢(6). Analogous relations hold for positive definite integral
operators with difference kernels. The above relations are used in order to detect hidden almost
periodic components in random signals.

Mathematics subject classification (2010): Primary 47B35; Secondary 15B05, 45E10, 60G10, 60G35.
Keywords and phrases: Positive definite Toeplitz matrices, stationary processes, positive integral op-
erators with difference kernels, signal processing.

REFERENCES

[1] A.BOTTCHER AND S. GRUDSKY, Spectral properties of banded Toeplitz matrices, SIAM, Philadel-
phia, 2005.

[2] A. BOTTCHER AND B. SILBERMANN, Introduction to large truncated Toeplitz matrices, Springer,
New York, 1999.

[3] YU. A. ROZANOV, Stationary random processes, Holden-Day, San Francisco, 1967.

[4] G. VERD(I, D. GINESTAR, J. L. MUN0OZ-COBO, J. NAVARRO, M. J. PALOMO, P. LANSAKER,
J. M. CONDE, M. RECI0, E. SARTORI, Forsmark 1&2 Boiling Water Reactor Stability benchmark,
Time Series Analysis Methods for Oscillation during BWR Operation, Final Report. Nuclear Energy
Agency, Organization for Economic Co-Operation and Development, NEA/NSC/DOC/(2001).

[5] N. WIENER, The quadratic variation of a function and its Fourier coefficients, Massachusett’s Journal
of Math., 3 (1924), 72-94.

[6] N. WIENER, The Fourier integral and certain of its applications, Cambridge Mathematical Library,
Cambridge University Press, 1988.

[71 A.ZYGMUND, Trigonometric series, Vol. 1, II, Cambridge Mathematical Library, Cambridge Univer-
sity Press, 2002.

e Operators and Matrices
© ﬂ&PEl\T Zagreb P

Paper OaM-08-48 www.ele-math.com
B —— oam@ele-math.com


http://dx.doi.org/10.7153/oam-08-48

