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MOJIEJIIOBAHHSA 3a CIIEKTPOM

2. Spectral representation of the vector of nonstationary random processes and sequences and their modelling of
the spectrum

Pedepar:

1. O6'eKT moCHimKeHHs -~ HECTal[iOHapHi BEKTOPHi BUNaIKOBI Tpouiecy. MeTa: 3alIporIOHyBAaTH €AVHUH MiTXif, 10
1100y 0BY KopeJIsLiiiHOi Teopii HOBUX KJlaciB HecTalioHapHUX BEKTOPHUX BUIIAAKOBUX QYHKIIH, 3aCHOBaHUI Ha
CIIEKTPJIbHUX 300Pa>KEHHSIX HECAMOCIIPSDKEHUX 200 HEYHITApPHUX ONIEPaTOPiB B rilbbepTOBOMY NIPOCTOPi. MeTonu
IOCJIiIKEHHSI: TeOpis ONepaTOPHUX BYy3JIiB, CIIEKTPaJIbHA TEOPisi HECAMOCIIPSDKEHUX ab0 HEYHITAPHUX ONEepaTopiB, B
TOMY YHMCJIi TPUKYTHI MOJIE€JIi ONepaTopiB, TEOPis aCOLiIOBAaHUX 3 ONIEPATOPHUMH BY3JIaMU JIiHITHUX CUCTEM.
BBepneHni HOBi xapakTepucTuku (iHQiHiTe3suManbHa KopessitiiiHa maTpuis (IKM), MaTpuls KopessuiiiHuxX pisHULb
(MKP), paHr HecTalioHapHOCTI), sIKi ONKCYIOTh BiIXWJIEHHS BiJl CTal[iOHapHOI BEKTOPHOI BUNIagKOBOi (PpyHKLii. Ha
OCHOBI LIUX XapaKTE€PUCTUK HECTALIOHAPHOCTI Ta TPMKYTHUX MOJEJIEN ONepaTopiB OTPUMaHi MOJIeJIbHi 300pakKeHHS

s IKM, MKP Ta KopensniiHuX MaTpulib, a TAKOX JJISI CAMUX BEKTOPHUX HECTALliOHAPHUX BUIIAKOBUX IIPOLECIB i



MIOCJIiJOBHOCTEN 117151 Pi3HUX BUMAMKIB (KOMIIJIEKCHO3HAYHOT 0, HECKIHUEHHOKPATHOT0) CIIEKTPY, SIKi € aHaJI0roM
Bi/IIOBiIHMX CIIEKTPaJIbHUAX 300pa’ke€Hb B CTALliOHADHOMY BUIAJKY. 3alIPOIIOHOBAHO HOBUI METO]], MOJEJIIOBaHHS
BEKTOPHUX HECTalliOHapHMX BUMAKOBUX (PYHKIIii Ta iX XapaKTepPUCTUK TiJIbKY 3a clieKTpoM. HaykoBi pesyabTraTtu
IucepTallii MOXXHa BUKOPUCTOBYBATH 1711 MOJIEJIIOBAHHS CTATUCTUYHUX XapaKTE€PUCTUK BUNATKOBOTO CEPELOBUIIA
IIpY BUBYEHHI NOMMPEHHS XBUJIb, KOJIA IIOPYLIYEThCS CTATUCTUYHA CTALliOHAPHICTh a60 OGHOPIAHICTD; AJIs
CTaTUCTUYHOTO ONKUCY MepPeXiIHUX MIPOLECiB; 111 CTATUCTUYHOI 0OPOOKY JaHUX, 30KPEMA, TAaHUX aCTPOHOMIUYHUX
iHTepdepomeTpiB, a TAKOXK y HaBYaJIbHOMY IIPOLIECi IIpY NiAroTosui ¢axiBLiB y cpepi MaTeMAaTUUYHOTO
MOJI€JIIOBAHHS.

2. Object of the research - nonstationary vector random processes. Purpose: to offer the single approach to
structure of correlation theory of new classes of nonstationary vector random functions, based on the spectral
representations of nonself-adjoint or nonunitary operators in the Hilbert space. Methods of the research: theory of
operator colligatios, spectral theory of nonself-adjoint or nonunitary operators, including triangle models of
operators, theory of linear system associated with operator colligatios. The new characteristics (infinitesimal
correlation matrix (ICM), matrix of correlation differences (MCR), rank of nonstationarity), which describe the
deflection from stationary vector random function. Based on this characteristics of nonstationarity and triangle
models of operators, the model representations for ICM, MCR and correlation matrices, as well as nonstationary
vector random processes and sequences for different cases of (complex valued, infinite-fold) spectrum, which are
the analog of the relevant spectral representations in the stationary case, were obtained. The new method of
modeling of nonstationary vector random processes and its characteristics only by spectrum was offered. The
scientific results of the dissertation may be used for modeling of statistical characteristics of random medium
during the study of advance of waves, when the statistical stationarity or homogeneity are violated, for statistical
description of transition processes; for statistical data processing, in particular, astronomical interferometers, as
well as in the educational process during training of specialists in the area of mathematical modeling.
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