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BEST UNIFORM APPROXIMATION OF THE DIFFERENTIATION OPERATOR

BY OPERATORS BOUNDED IN THE SPACE L2

V. V. Arestov

We give a solution of the problem on the best uniform approximation on the numerical axis of the first-order

differentiation operator on the class of functions with bounded second derivative by linear operators bounded

in the space L2. This is one of the few cases of the exact solution of the problem on the approximation of the

differentiation operator in some space with the use of approximating operators that are bounded in another

space. We obtain a related exact inequality between the uniform norm of the derivative of a function, the

variation of the Fourier transform of the function, and the L∞-norm of its second derivative. This inequality

can be regarded as a nonclassical variant of the Hadamard–Kolmogorov inequality.
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