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2. Unitary Scattering Systems and Interpolation Problems

Pedepar:

1.V npuceprauii 3anponoHOBaHO i pO3BUHEHO METOAM PO3B's3aHHS iHTEPIOJIALINHUX 3a1a4 aHasi3y, OCHOBaHi Ha
BUKOPUCTaHHI YHITaPHUX CUCTEM PO3CiI0BaHHA, SKi IPMPOLHO MOB'A3aHI 3 JaHUMU 3aa4i Ta po3B'a3kamu. Takox
BUPIIIYIOTbCS BifTIOBiIHI 3BOPOTHI 3a5ia4i. Po3po6sieHo y3arasbHEeHHS cxeMy AGCTpakTHOI 3apayvi [HTepriosnauii , 1o
II03BOJIslE BUBYATH 337ja4i, PO3B'SI3KU SKUX HE € aHAITUYHUMU (PYHKLisSIMU (TaKi, HAaNpUKIIaz, K 3agada Hexapi).
BuBualoThCs 3ap1a4a Npo JipTUHT KOMYTAHTY, KpaTHUAN aHasor yMmoBH JKiostia - Kapareomopi mpo KyTOBy MEXKOBY
MOXiZHY Ta MOB'S43aHa 3 HEI0 MEXKOBA iIHTEPNOJIALINAHA 3a7a4a y kinaci lllypa, posmunpenuit knac KperiHa-Jlanrepa ta
3aaya Hesanninnuu - Ilika B HboMy. [ly1s 3aa4i Ipo JTiTUHT KOMYTAaHTy OTPUMAaHO NapaMeTpU3allilo yCiX CUMBOJIIB
33/JaHOTO CTUCHEHHS Y CAMOMY 3arajbHOMY BUIAAKY, & TAKOXK OTPUMAHO [NOBHY XapaKTepisalilo KoedilieHTiB Ljei
napameTpusyrouoi gpopmysin. SIK 3aCTOCYBaHHS LIMX METOJiB Ta pe3yJbTaTiB, po3B'sa3aHi 48i mpobsemu . CapacoHa.

OTpumaHO KpaTHUM aHaJIor KjacuyHoi ymoBu JKrosia - Kapateonopi o0 KyTOBUX ME>KOBUX IOXiTHUX QYHKIIiN



kiacy llypa. loBeneHo, mo KpaTHa yMoBa XKiosia - Kapateoopi ekBiBasieHTHA 30iKHOCTI ME>KOBUX MOXiTHUX
3cepelMHY i 330BHi KPyry IIpy NPONOBXKeHHi PyHKLii 3a cumeTpieto. BuBueHo posuipeHnuil kiac Kpeiina- Jlanrepa,
KU MICTUTH He TisbKu MmepoMopdHi QyHKI{i, ane i1 ¢yHkuii 3i crpubkamu. [TokazaHo, o iHTEpHOALiiHI 3a1ay4i
6i7IbIl IPUPOJHO PO3B'SI3yBaTU B LIbOMY KJIaci, HDK B KJIACUYHOMY, IO TO3BOJISIE YCYHYTH €(PEKT CTOPOHHIX

PO3B'A3KiB.

2. The thesis proposes and develops methods for solving interpolation problems of analysis, based on the use of
unitary scattering systems, which are naturally associated to the data of the problem and its solutions. The
corresponding inverse problems are also solved. A generalization of the scheme of the Abstract Interpolation
Problem is developed, which allows studying the problems, whose solutions are not analytic functions (such as the
Nehari problem). The thesis studies the Commutant Lifting problem, a higher order analogue of the Julia -
Caratheodory theorem on an angular boundary derivative and the related boundary interpolation problem in the
Schur class, the extended Krein - Langer class, and the Nevanlinna - Pick problem. For the Commutant Lifting
problem, a parametrization of all symbols of the given contraction is obtained for the most general case and a
complete characterization of the coefficients of this parametrizating formula is given. As the application of these
methods and results, two problems of D. Sarason are solved. A higher order analogue of the classical Julia -
Caratheodory condition on the angular boundary derivatives of functions of the Schur class is obtained. It is
proved that the higher order Julia - Caratheodory condition is equivalent to the coincidence of the boundary
derivatives from inside and outside the circle as the function is continued by symmetry. An extended Krein -
Langer class is studied, that contains not only meromorphic functions but also functions with jumps. It is shown
that interpolation problems are more naturally solved in this class than in the classical one, since it is possible to
eliminate the effect of extraneous solutions.
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