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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. Anazni3 i cuHTe3 HesliHIMHMX NIPUCTPOIB i 3aC06iB TeJeKOMYHiKallii 3 BAKOPUCTaHHSIM HEIIEPEPBHOTO 1

IVICKPETHOTO psifiB BosbTeppu.

2. Analysis and synthesis of nonlinear telecommunication devices and circuits using continuous and discrete
Volterra series.

Pedepar:

1. Inceprauiiina po60Ta NprCBAY€Ha aHali3y i CUHTEe3y (PYHKI[iOHAJIbHUX BY3J1iB TEJIEKOMYHIKallifHUX CUCTEM 3 TaK
3BaHMMU MaJINMU HEJIiHINHOCTSIMMU. B Hill Ha OCHOBI HeIEPEPBHOTO i AUCKPETHOTO PsifiB BombTeppu po3pobieHo
METOIM aHai3y i MiHiMi3alil HeIIHITHYX CIIOTBOPEHD Y TEJIEKOMYHIKALIMHUX CUCTEMAX, @ TAKOX OINPALlbOBAHO
TEOPEeTUYHi 3acaZiyl i CTBOPEHO HOBi CTPYKTYPH KOMIIEHCATOPIB HeMiHINHUX edekTiB. OnpanboBaHO METOOMU i
aJNTOPUTMU O6YUCIIEHHS MipH FTAPMOHIYHUX i iIHTEpMOIYJISILIMHYX CIIOTBOPEHb. PO3p06JI€HO TEOPiI0 CTabiIbHOCTI
YaCTOTH i aMIUIITYIY OCUUJIALIN B TEJIEKOMYHIKALITHUX F€HEPATOPaxX CUHYCOIAA/IbHUX KOJIMBAHb 3 BUKOPUCTAHHS
PiBHSIHb CTaHy, OCHOBOIO SIKUX € psigy BosnbTeppu. Po3po6yieHo MeToau aHali3y i MpoeKTyBaHHs KOMIIEHCATOPiB exa
B OCHOBHI1 CMY3i 4aCTOT, & TAKOK KOMIIEHCATOPIB €xXa [JIg TEJIETPAHCMICIMHUX CUCTEM, L0 NPALIIOIOTh 3 HECYYMMU
curHanamu. [IpoanasnizoBaHO MUTAHHS, [I0B'SI3aHi 3 PI3HOIO YaCTOTO OMCKPEeTU3allil BXiIHUX | BUXIIHMX CUTHAJIIB B

KOMIIEHCATOPax €Xa, B pPe3yJbTaTi Yoro po3pobieHo KoMIleHcaTopy Y GopMi nepenseTeHux CTPyKTyp, sIKi el ¢pakr



BpaXOBYIOTb.

2. The dissertation is devoted to the analysis and synthesis of analog and digital nonlinear telecommunication
circuits and systems with the so-called nonlinearities. The tool used here is the Volterra series; that is its
continuous version for analog devices and circuits, and its discrete version for digital ones. The problems of
analysis, minimization and elimination of nonlinear distortion in telecommunication circuits and systems are
addressed. Moreover, a method and effective algorithms of a computer program for calculation of nonlinear
distortion in sinusoidal oscillators are presented, too. A large portion of the dissertation is devoted to the analysis
of nonlinear echo compensators used in digital transmission systems. Using general structures developed,
structures of nonlinear echo compensators for baseband data transition systems has been found. The behavior of
these compensators has been analyzed in detail. Similarly, structures of nonlinear echo compensators working in
the passband have been developed as well. Moreover, the problems related to the fact that timing recovery in
digital transmission systems imposes that the sampling rate at the echo cancellers output has to be higher than the
sampling rate as its input have been addressed, too. As a result, structures of echo cancellers in form of interleaved
transversal filters have been presented.
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