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INEQUALITIES FOR THE DERIVATIVES
AND STABLE DIFFERENTIATION OF
PIECEWISE-SMOOTH DISCONTINUOUS FUNCTIONS

A. G. RaAMM

Abstract. Formulas for stable differentiation of piecewise-smooth functions are given. The data
are noisy values of these functions. The locations of discontinuity points and the sizes of the
jumps across these points are not assumed known, but found stably from the noisy data. The
results generalize earlier results of the author obtained for smooth functions. The obtained
formulas are useful in applications.

Mathematics subject classification (2000): 65D35, 65D05.
Key words and phrases: stable differentiation, noisy data, discontinuities, jumps, signal processing,
edge detection.

REFERENCES

(1] A. L KATSEVICH, A. G. RAMM, Nonparametric estimation of the singularities of a signal from noisy
measurements, Proc. AMS, 120, N8, (1994), 1121-1134.

[2] A.G.RAMM, On numerical differentiation, Mathem., Izvestija vuzov, 11 (1968), 131-135. (in Russian)

[3] A.G.RaMM, Simplified optimal differentiators, Radiotech. i Electron., 17 (1972), 1325-1328.

[4] A. G. Ramm, Stable solutions of some ill-posed problems, Math. Meth. in the appl. Sci., 3 (1981),
336-363.

(5] A.G.RAMM, A. SMIRNOVA, Stable numerical differentiation: when is it possible? Jour. Korean SIAM,
7 N1, (2003), 47-61.

(6] A.G.RAMM, Scattering by obstacles, Reidel, Dordrecht, 1986, Appendix 4.

[7] A.G. RAMM, Inverse problems, Springer, New York, 2004.

T Mathematical Inequalities & Applications
Gl P
© J“':‘Iw’ Zagreb www.ele-math.com

Paper MIA-08-16 mia@ele-math.com



