
Optmal Recovery of Derivativesand Exact Inequalities in Hardy SpacesK. Yu. Osipenko (\MATI" | Russian State Technological University)Denote by H�2 the Hardy space of functions f(�) analytic in the stripS� = fz 2 C : j Im zj < �g and satisfying the conditionkf(�)kH�2 = � sup0��<� 12 ZR(jf(t+ i�)j2 + jf(t� i�)j2) dt�1=2 <1:The Hardy-Sobolev space Hr;�2 is the space of functions f(�) analytic in thestrip S� for which f (r)(�) 2 H�2 . The class Hr;�2 is the set of functions f(�) 2Hr;�2 for which kf (r)(�)kH�2 � 1.We consider the problem of optimal recovery of f (k)(�) on R for functionsf(�) 2 Hr;�2 \ L2(R), k � r, by the information about the trace of f(�) on Rgiven with some error. PutEk(Hr;�2 ; �) = inf' : L2(R)!L2(R) supf(�)2Hr;�2 \L2(R); y(�)2L2(R)kf(�)�y(�)kL2(R)�� kf (k)(�)� '(y)(�)kL2(R):Any method b' for which this in�mum is attained is called optimal.Denote by �r�(x) the unique solution of the equation trpch2�t = x whichbelongs to the interval [0;+1).Theorem. For all r; k 2 N, k � r, and � > 0Ek(Hr;�2 ; �) = supf(�)2Hr;�2 \L2(R)kf(�)kL2(R)�� kf (k)(�)kL2(R) = ��kr�(��1):Moreover, the method b'(y)(�) = (Kr;�k;� � y)(�);whereKr;�k;�(x) = 12� ZR(it)k�1 + k�2t2r ch 2�tr � k + ��r�(��1) th(2��r�(��1))��1 eixt dt;is optimal.The research was carried out with the �nancial support of the Russian Foun-dation for Basic Research (grant nos. 05-01-00275 and 05-01-00261), the Presi-dent Grant for State Support of Leading Scienti�c Schools in Russian Federation(grant no. NSH-304.2003.1), and the Program \Universities of Russia" (grant nos.UR.03.01.130 and UR.04.02.536). 1


