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413ABSTRACTS OF THESES* IN MATHEMATICSdefended reently at Charles University, PragueSPECTRUM IN BANACH ALGEBRASKORDULA Vladim��r, Mathematial Institute, Aademy of Sienes of the CzehRepubli, �Zitn�a 25, 115 67 Prague 1, Czeh Republi(Marh 11, 1996; supervisor V. M�uller)The spetrum is one of the most important onept in the theory of Banahalgebras and Hilbert spaes. There are many generalizations of this onept. The_Zelazko's axiomati theory yields a unifying theory in ase of spetra de�ned forommuting n-tuples of Banah algebra elements.In this thesis a new axiomati theory of spetrum is introdued (see V. Kordula,V. M�uller, On the axiomati theory of spetrum, Studia Math., to appear) and it isshown that it extends the _Zelazko's axiomati theory and inludes also some wellknown spetra de�ned only for single elements of Banah algebras or operators(as the Apostol spetra or loal spetra).Some general results onerning this theory are proved, various types of spetra�tting to the theory are investigated and relations between these spetra arestudied.Finally, relations between spetra of two Banah algebra elements or Banahspae operators under assumptions that there is some onnetion between themare investigated.See V. Kordula, The essential Apostol spetrum and �nite dimensional pertur-bations, Pro. Roy. Irish Aad., to appear;V. Kordula, V. M�uller, The distane from the Apostol spetrum, Pro. Amer.Math. So., in print;V. Kordula, On the defet spetrum of an extension of a Banah spae operator,Czeh. Math. J., to appear.CONTINUOUS AND ABSOLUTELY CONTINUOUS NORMS IN BANACHFUNCTION SPACESLANG Jan, Mathematial Institute, Aademy of Sienes of the Czeh Republi,�Zitn�a 25, 115 67 Prague 1, Czeh Republi(June 24, 1996; supervisor M. Krbe)In this thesis the struture of weighted Banah funtion spaes and applia-tions to the Hardy integral operator are studied. For the study of neessary andsuÆient onditions for boundedness and ompatness of the Hardy integral op-erator from a weighted Banah funtion spae into L∞ or BMO the notion of the\ontinuous norm in a weighted Banah funtion spae" is used. (This notion*An equivalent to PhD.



414 is more general than the well-known term of the \absolutely ontinuous norm ina weighted Banah funtion spae" whih was introdued in 1955 by W.A.J. Lux-emburg.) Using this notion we show the di�erene between L∞ and BMO as thetarget spaes of the Hardy integral operators. These results together with a newondition for ompatness of the Hardy integral operator into BMO are ontainedin the �rst part of the thesis.The next two parts of the thesis are devoted to the study of the di�erenebetween the notions of the \ontinuous norm" and the \absolutely ontinuousnorm". Speial weighted Banah funtion spaes are onstruted to show allpossible relations between subsets of funtions with absolute ontinuous normsand subsets of funtions with ontinuous norms. For example, we show thatthere exists a Banah funtion spae suh that its every element has a ontinuousnorm while the only one element with the absolutely ontinuous norm is the zerofuntion.SEVERAL RESULTS RELATED TO THE ERD�OS-SZEKERES THEOREMVALTR Pavel, Department of Applied Mathematis (KAM), Faulty of Mathe-matis and Physis, Charles University, Malostransk�e n�am. 25, 118 00 Praha 1,Czeh Republi(July 30, 1996; supervisor J. Ne�set�ril)The Erd}os-Szekeres Theorem (1935) says that for any integer k there is aninteger n(k) suh that any set of n(k) points in the plane, no three on a line,ontains k points whih are verties of a onvex k-gon. In the thesis the followingsix results inspired by the Erd}os-Szekeres Theorem are shown.1. For any d ≥ 2, there is an integer h = h(d) suh that there are arbitrarilylarge �nite sets in general position in R
d with no h-hole. (For a �nite set A ⊂ R

d,a subset B, B ⊆ A, is alled an h-hole if |B| = h and the interior of onvBontains no point of A.)2. There are n points in general position in the plane with less than 1.8n2empty triangles (i.e., 3-holes), less than 2.42n2 empty quadrilaterals, less than1.46n2 empty pentagons, and less than n2/3 empty hexagons.3. (Positive fration Erd}os-Szekeres Theorem) For any k there is a onstant
ck > 0 suh that any suÆiently large �nite set X ⊂ R

2 ontains k subsets
Y1, . . . , Yk, eah of size ≥ ck|X |, suh that every set {y1, . . . , yk} with yi ∈ Yi isin onvex position.4. Given a natural number k, let rr(k) be the smallest integer suh that, if
n is suÆiently large with respet to k, and S is any set of n points in generalposition in the plane, then all but at most rr(k) points of S an be partitionedinto onvex sets of sizes ≥ k. Then rr(k) = z(k), where z(k) is the maximum sizeof a set S of points in general position in the plane with no onvex k-set and withno onvex sequene of length k − 2.5. For any �nite set P of points in the plane and for any integer k ≥ 2, there



415is a �nite set R = R(P, k) with the following property: For any k-oloring of Rthere is a monohromati set ~P , ~P ⊆ R, suh that ~P is ombinatorially equivalentto the set P and the onvex hull of ~P ontains no point of R \ ~P .6. Any on�guration ombinatorially equivalent to a proper on�guration ingeneral position in the plane determines l + 1 distanes whose ratios fall intopresribed intervals.OPTIMIZATION PROBLEMS WITH INEXACT DATAKON�I�CKOV�A Jana, Department of Mathematis, Faulty of Civil Engineering,Czeh Tehnial University, Th�akurova 6, 116 29 Prague 6, Czeh Republi(September 20, 1996; supervisor J. Rohn)The thesis deals with linear programming with inexat data | interval linearprogramming (ILP).The riterion of strong unboundedness, the new neessary and suÆient on-dition for basis stability, and the new suÆient ondition for basis stability ofILP problem are proved. Further, the strong feasible solutions of the intervallinear programming problem with inequalities are investigated. The desriptionof the set of strong solutions is given and the relationship between strong feasiblesolutions and strong feasibility is shown.In the thesis the system of interval linear equations is investigated and newmethods for omputing the enlosure interval vetor ontaining the exat intervalsolution of this system are found.SETS OF DETERMINATION IN POTENTIAL THEORYRANO�SOV�A Jarmila, Mathematial Institute, Faulty of Mathematis andPhysis, Charles University, Sokolovsk�a 83, 186 00 Prague 8, Czeh Republi(September 23, 1996; supervisor I. Netuka)In this thesis, sets of determination are studied. The �rst part gives a summaryof known results on sets of determination in lassial potential theory.For a ball D (or a more general domain) in R
n, a given stritly positive har-moni funtion h0 and a lass H of harmoni funtions on D, a set M is alleda set of determination with respet to H and h0, if inf

x∈M

h(x)
h0(x) = inf

x∈D

h(x)
h0(x) for allfuntions in H.The problem of haraterizing sets of determination in the lassial ase hasbeen studied by many authors (A. Beurling, B. Dahlberg, V.G. Mazja, F.F. Bon-sall, W.K. Hayman, M. Ess�en, S. Gardiner, H. Aikawa . . . ).In the rest of the thesis new results are ontained. In the seond part, sets ofdetermination are haraterized for paraboli funtions, i.e_solutions of the heatequation, and for solutions of more general paraboli equations, on a slab. Thesituation is di�erent as in view of the anisotropi harater of the paraboli equa-tion, only one-sided Harnak inequality is available. Sets of determination with



416 respet to 1 and a lass of positive paraboli funtions are desribed in terms ofparaboli onvergene and oparaboli (minimal) thinness; f _Rano�sov�a J., Sets ofdetermination for paraboli funtions on a half-spae, Comment. Math. Univ.Carolinae 35 (1994), 497{513; Rano�sov�a J., Charaterization of sets of deter-mination for paraboli funtions on a slab by oparaboli (minimal) thinness,Comment. Math. Univ. Carolinae 37 (1996), 707{723.The ase of the Helmholtz equation on R
n is onsidered, too; see Rano�sov�a J.,Charaterization of sets of determination for solutions of the Helmholtz equation,to appear.As an appliation ertain deomposition theorems of funtions belonging to

L1(Rn) are given.In the last part, a relation between integral representations of bounded har-moni funtions given by J. Bliedtner and sets of determination is studied usinga seletion theorem.ROBUST METHODS IN THE LINEAR CALIBRATION MODELM�ULLER Ivo, Department of Probability and Mathematial Statistis, Faultyof Mathematis and Physis, Charles University, Sokolovsk�a 83, 186 00 Prague 8,Czeh Republi(Otober 8, 1996; supervisor J. Jure�kov�a)The thesis introdues robust estimation and testing into the multivariate linearalibration model.The history of the problem of alibration, the basi results ahieved so far, andurrent appliations are revived in Introdution, together with the formulation ofthe model and basi notation.In Chapter I the linear model of multivariate ontrolled alibration is spei�edand the two stages of the alibration proedure desribed: alibration stage andpredition stage.Chapter II is an introdution to M-estimators. Their de�nition, types andasymptoti properties are summarized for further referene.Chapter III gives several options for a preliminary test of signi�ane of pa-rameters in the model using results derived earlier elsewhere in the literature.Chapter IV deals with parameter estimation in the alibration stage, both withlassial, regularization and robust tehniques. Properties of partiular estima-tors, exat and asymptoti, are given.The estimation in the predition stage is overed in Chapter V whih is thefundamental part of the paper bringing original results. Asymptoti properties ofthe proposed estimator are treated here.Chapter VI illustrates the subjet matter of alibrating on two real data sam-ples. Least squares and robust methods are ompared on both lean and onta-minated data.



417M-ESTIMATORS IN LINEAR REGRESSIONNOSKOV�A Jana, Department of Mathematis and Desriptive Geometry, Faultyof Civil Engineering, Czeh Tehnial University, Th�akurova 6, 116 29 Prague 6,Czeh Republi(Otober 8, 1996; supervisor J.A. V���sek)The thesis onerns various problems onneted with M-estimators in linearmodels. It is divided into �ve parts. Chapter 1 is introdutory.In Chapter 2 some results onerning properties of M-estimators are sum-marized. Also robustness measures based on the inuene funtion and on thehange-of-variane funtion are derived.The original results of the thesis are presented in Chapters 3 and 4. Chapter 3onsists of a theoretial setion in whih a dependene of some type of an M-estimator (e.g _Huber, Hampel, et.) on a hoie of its tunning onstant is dealtwith. This behaviour is analyzed from the point of view of its onvergene to themodel regression oeÆients. In a numerial study a dependene of the Huber-estimator on a hoie of its tunning onstant is studied using some simulateddata.Chapter 4 deals with a problem when using several robust methods of estima-tion of regression oeÆients we obtain for one set of data model estimates whihvalues of regression oeÆients are substantially di�erent, and we have to seletone of these estimates. In this hapter, a statistis whih may be used to rejetthose estimates whih are not adequate for given data is proposed. This statistisis based on the weighted Hellinger distane between kernel estimates of density ofresiduals in the two halves of the sample and the asymptoti distribution of thisstatistis is shown.
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