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2. Methods of decoding and optimization of error-correcting code constructions for telecommunication systems

Pedepar:

1. MeTo10 nucepTaLifHOro TOCiIKEHHS € MiBUIIEHHS TOCTOBIPHOCTI Nlepeaadi indopmaliii Ta 36inbI1eHHS
€HepreTU4YHoi e(peKTUBHOCTI Bifl KOAYBAHHS y TE€JIEKOMYHIKALiTHUX CUCTEMAX Ta MepeXkax Ha OCHOBi pO3pOOKM Ta
YIOCKOHAJIEHHSI METO/iB 3aBaJOCTIMKOr0 KOAyBaHHS iH(popmallii 3 BUKOPHUCTAHHSIM NPUHLIUIIIB 6ioiHCIIipoBaHOi
IIOIIYKOBOI onTuMizaii. O6'eKTOM JOCIiKEHHS € IPOLIeCH MiABULLIEHHS JOCTOBIPHOCTI Nepenadi ingopmarii ta
301/IbIIEHHS €HEPTreTUYHOI €(PEeKTUBHOCTI Bifi KOOYBAaHHS y T€JIEKOMYHIKAL[iTHUX CUCTEMAX Ta MEPEXKAX.
[IlpegMeTOM NOCIIIIKEHHS € METOIU NEKOAYBaHHS Ta ONTUMI3allii JIiHIHNX 3aBalOCTIMKUX KOJOBUX KOHCTPYKLIN
Pi3HUX KJIACIB [1J14 TEJIEKOMYHIKALITHMX CUCTEM Ta MEPEX. JlOCIiIKEeHHS I'PYHTYIOTbCS Ha METOAX TeOpil
3aBaOCTIMIKOrO KOOYBAaHHS, TEOPii KiHIeBUX MOJiB, Teopii rpadis, Teopii onTumizatii, Teopii MaTeMaTUYHOTO
IIporpamMyBaHH4, 6ioiHcipoBaHOMy nigxomi. [IpakTU4Hi pe3ysbTaT OTPMMAHO 3 BUKOPUCTAHHSIM METOZIB TeOopii

anropuTMis, Teopii indpopmatiii, Teopii TesekoMyHiKalliii, Teopii IMOBIPHOCTI, METOZiB MAaTEMATUYHOT'O



MOJIEJIIOBAaHHS, MATEMATUYHOI CTAaTUCTUKY, MAaTEMAaTUYHOTO aHaJI3y Ta CUHTe3y. [lucepraliiiHe qOCIiIKeHHS
IIPUCBSIYEHE BUPILIEHHIO aKTyaJIbHOI HAYKOBO-TIPUKJIAIHOI IPO6JIEMH 10JI0 HAYKOBOTO OO PYHTYBaHHS Ta
PO3pO6JIeHHSI METOIOJIOTII MiIBUILIEHHS JOCTOBIPHOCTI Nepenadi iHdopmaliii Ta 36isbI1eHHS eHepreTUYHO1
€(EeKTUBHOCTI Bifl KOJYBaHHS y T€JIEKOMYHIKal[iiHUX CUCTEMAaX i MepesKax Ha OCHOBI yJIOCKOHAJIEHHSI METOIiB
IEeKOyBaHHS Ta ONTUMi3allii 3aBafjOCTIIKMX KOJOBMX KOHCTPYKLil pi3HUX KJaciB. BuUKopucTtaHHs po3po6seHoi
METOJ0JI0Tii 103BOJIsI€ 3a0€3eYnTH OiIbIIMI eHepreTUYHMI BUrpall Bifi KOAYBaHHS Ta MEHIIy HMOBIpHICTb
IIOMWJIKU [eKO/IyBaHHSI 32 PaXyHOK BUKOPUCTaHHSI 6isiblll €(peKTUBHUX METO/IiB M'SIKOTO 1€KOIyBaHHS
3aBa/JOCTIVKNMX KOZiB, @ TAKOXX OTPMMATH 3aBaAOCTIMKi KOLOBI KOHCTPYKIii 3 BUNIAIKOBOK CTPYKTYPOIO 3
HEOOXiJHUMU BJIACTUBOCTSMMU.

2. The aim of the dissertation is to improve the reliability of information transmission and increase the energy
efficiency of coding in telecommunication systems and networks based on development and improvement of
methods of error correcting coding of information using the principles of bio-inspired search optimization. The
object of the research is the processes of improving the reliability of the information transmission and increasing
the energy efficiency of coding in telecommunication systems and networks. The subject of the research is the
methods of decoding and optimization linear error correcting code structures of various classes for
telecommunication systems and networks. The researches are based on the methods of theory of error correcting
coding, theory of finite fields, graph theory, optimization theory, theory of mathematical programming, bio-
inspired approach. The practical results are obtained using the methods of theory of algorithms, information
theory, telecommunications theory, probability theory, mathematical modeling, mathematical statistics,
mathematical analysis and synthesis. The dissertation is devoted to solving the actual scientific and applied
problem concerning scientific substantiation and development of methodology for improving the reliability of
information transmission and increasing the energy efficiency of coding in telecommunication systems and
networks based on improving the methods of decoding and optimization of error correcting code structures of
different classes. The usage of the developed methodology allows to provide greater energy gain from coding and
less probability of error decoding by using more effective methods of soft decoding of error correcting codes, as
well as obtaining error correcting code structures with random structure with necessary properties.
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