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1. HepiBnocri Tuny Kosnmoroposa 111 GyHKIiM ofHiel 3MiHHOI Ta iX 3acTOoCyBaHHS

2. Inequalities of Kolmogorov type for functions in one variable and their applications

Pedepar:

1. O6'exT - miHilHI Ta AudepeHIianbHi orepaTopu, KIacu KpaTHO MOHOTOHHUX Ta aGCOJIIOTHO MOHOTOHHUX
dyHKUil, kac S. MeTa - 3HaxO[KE€HHS TOUHUX HEPiBHOCTEN 7151 NOXiIHMX PYHKLIN 3i ClleLiaJIbHUX
(yHKIIOHAIbHUX KJIACiB, pO3B'SI30K 3a/1a4i PO HAOGIMKEHHS HEOOMEKEHUX OIlepaTOopiB JIiHITHUMY OnlepaTopamy,
00ME>XeHMMHU Ha LIUX KJlacax, po3B'sa30K 3anavi KosiMmoroposa 111 Tphox 4ucesl. B po6oTi BUKOPUCTOBYIOThCS
3arajibHi METO[IM PO3B'SI3yBaHHs €KCTPEMAaJIbHUX 33a4 TeOPii HabJIVMKEHHS, METOAU OBEJIeHHS! HEPIBHOCTEN TUILY
Kosmoroposa, MeToay O1iHIOBaHHS HalKpaIlloro HabauKeHHsI HEOOMEXKEHUX ONepaTopiB JIiHIHHUMY OOMEXEHUMHU
oIiepaTopamH, a TaKOX 3arayibHi GakTy PyHKLUiOHAJIBHOTO aHai3y, Teopii GyHKIiH Ta Teopii BEKTOPHUX I10JIiB Ha
nsoumuHi. B nucepTanii focaimpKy0ThCSl TOYHI HEPIBHOCTI 117151 NOXiAHUX QYHKILiM, 1110 HajleXXaTh CleljalbHUM
(OYHKLiOHAJIBHUM KJlacaM, PO3B'SI3yI0ThCS 3a7ja4i IIPO 3HAXOIKEHHSI BEJIMYMHY HAWKPALOoro HaOIVDKEHHS
oniepaTopiB audepeHIiI0BaHHS JHIHUMEU orlepaTopaMy, OOMeKeHNMHU Ha [IUX KJlacax, 3HaxXO0AThCs HEOOXinHi Ta

IocraTHi ymoBU B 3ana4i Kosimoroposa f171 Tppox ymcesl. 3HaiileHo TOYHI HePiBHOCTI AJ1s1 MOXiTHUX Ta IPOO0OBUX



MOXiIHMX KPATHO MOHOTOHHMX, aOCOJIIOTHO MOHOTOHHUX Ha HamiBoci QyHKIiN Ta PyHKLiH 3 Ki1acy S. Po3B'sa3aHo
33/1ayy PO HaiKpauie HabJrXeHHs onepaTopis AudepeHLil0BaHHS JIiHIMHUMY OoTlepaTopaMu, 0OMe>KeHUMU Ha
BKa3aHHUX (PYHKIIOHAJIbHUX Kjlacax. Po3B'a3aHo0 3ama4y KosMoroposa /i1 TpbOX YMCesl Ha BKa3aHHUX
(YHKLiOHAJBHMX KJIacaxX Ta Ha KJlaci abCOII0THO MOHOTOHHUX Ha Bifpi3Ky (pyHKUil. [Toka3zaHo, M0 y3arajibHeHa
3agava Kosmoroposa 17151 TpbOX 4KCEJI, SIKa [0JISITa€ B 3HAXOPKEHHI HEOOXiIHMX Ta JOCTATHIX YMOB 117151 TOTO, 1106
3aJaHi TpM IOJATHI YKnca 6y HOpMaMU JI€SIKOTO €JIEMEHTa HOPMOBAHOTO IIPOCTOPY Ta Oro 06pasiB MpU JBOX
(ikCOBaHUX JIiHIMHUX BifOOpPaXXEHHSX, B IEBHOMY CEHCI €KBiBaJIEHTHA BCTAHOBJIEHHIO a0CTPaKTHUX BEPCiil TOUHUX
HepiBHOCTel Tuy KosiMoroposa [ijis1 JIiHiHUX BiloOpakeHb. Pe3ysibTaTu JucepTalii MO>KHa BUKOPUCTATHU OJ1s1
BMBYEHHSI BJIACTUBOCTEU orepaTopis nudepeHLiloBaHHS Ha ClleliayIbHUX Kiacax QyHKI, 11 po3B'sI3Ky 3aaadi

Konmoroposa 151 TphOX YMCEeJI, a TAKOK /1151 HAGJIMKEHOTO O0UMCIIeHHS MTOXiTHUX.

2. The objects of the thesis are linear and differential operators, classes of multiply monotone and absolutely
monotone functions, class S. The purpose of the thesis is to obtain sharp inequalities between derivatives of
functions belonging to special functional classes, to solve the problem of approximation of unbounded operators
by linear operators that are bounded on these classes, and to solve the Kolmogorov problem for three numbers.
The methods used include general methods of solving extremal problems in approximation theory, methods of
proving inequalities of Kolmogorov type, methods of estimating the best approximation of unbounded operators
by linear bounded ones, general facts from functional analysis, function theory and the theory of vector fields in
the plane. The thesis is devoted to exact inequalities between derivatives of functions belonging to special
functional classes, problems of finding the quantity of the best approximation of differential operators by linear
operators that are bounded on these classes, finding the necessary and sufficient conditions in the Kolmogorov
problem for three numbers. New exact inequalities between derivatives and fractional derivatives of functions
which are multiply monotone or absolutely monotone on the non-positive half-line or belong to the class S are
found. The problem of the best approximation of differential operators by linear operators bounded on the above
mentioned functional classes is solved. The Kolmogorov problem for three numbers on above mentioned
functional classes and on the class of absolutely monotone on a bounded interval functions is also solved. It is
shown that the generalized Kolmogorov problem for three numbers that consists in finding necessary and
sufficient conditions for three positive numbers to be the norms of some element in normed space and its images
with respect of two linear transformations is equivalent to establishing of abstract versions of Kolmogorov type
inequalities between these transformations. The results obtained in the thesis can be used to study the properties
of differential operators on special functional classes, to solve Kolmogorov problem for three numbers, and to
calculate derivatives numerically.
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