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npodeccopa
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B mnavame tekymero 2021 roma na.1.H., mpodeccop MK PAH B.B. 3omnorapes,
HanOoJiee aKTUBHBIM POCCHICKUN aBTOP KHHT 110 TEOPUHU ITOMEXOYCTOHUMBOrO KOAMPOBAHUS,
onmyOJIMKOBal CBOIO HOBYIO MoHOrpaduio «OnNTHMajIbHBIE aNTOPUTMBI JEKOIMPOBAHUS
3onorapéBa (OnTumuzanuonHas Teopuss — KOMIAKTHOE COBEPIICHHOE pellleHue MpoOIeMbl
[llennona)». Kuury mnpeaBapsioT BBOJHAs CTaThsi €€ HAYYHOrO peJakTopa uJieHa-
koppecnionnenta PAH 1O.b. 3ybGapeBa u mnpemucnoBue mpodeccopa [.B. Opeukuna
(Ps3aHcKuMii rocynapcTBEHHBIN paiuoTeXHUYECKHid yHUBepcuTeT uMenu B.O. YTkuHa).
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A TS HME

[TpoGnema 3¢pPexkTUBHOTrO AEKOIUPOBAHUS JAHHBIX HaIIed UGPOBON UBUIH3AIUN
ObL1a mocTasieHa 6osee 70 yeT Ha3ad BBIIAIOMIMMCS aMEpUKaHCKUM crienuanuctoM Kiogom
[IleHHOHOM, yKa3aBIIUM T'PAHULBI AJI JIOMYCTUMOTO YPOBHS IIyMa, MO3BOJISIFOIIETO, TEM HE
MeHee, UCIIPABIIATh BO3HUKAIOIINE B TAKUX KaHaJaX OIIMOKH MpH mepenade AaHHbIX. OmaHAKO
MEPBOHAYAIILHO O KOHKPETHBIX METOJIaX KOPPEKIHMH LU(POBBIX MOTOKOB MPHU HAIMYUU IIymMa
KaHaya He OblJI0 HU4ero u3BecTHO. CHavana 3To OblIa TeopeMa cyuiecTBoBaHus. OT4acTu 3TO
CTaJIO MPUYMHOM TOr'0, YTO MATEMATUKH MIPUHSUIN 3TH UJEU HECKOJIBKO XOJIOIHO.
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Ho B pampHelimem mnpobiemMa MOMEXOYCTOMYMBOTO KOAMPOBAHUS, ITOCTABJICHHAS
[IleHHOHOM, CTaNa OJHOW W3 IVIABHEHIIMX 3a/1ay, PEeIIaeMbIX HAyYHbIMH KOJUIEKTUBAMH BCEX
TEXHOJIOTHYECKHU PA3BUTHIX CTPAH MHUpA.

B HoBoO#i MoHOrpaduu npodeccopa B.B. 3omorapéBa B oueHb yIa4HOM U JIOTUIHOM
(dbopMaTe M3II0KEHO MMOoJIHOE perieHue mpoodsemsl LlleHHOHa A BCeX KIaCCHUYECKUX KaHAJIOB,
paccMaTpuBaEMbIX TPAJULHMOHHOW TeOopuer KoaupoBaHus. [IpennokeHHblE aBTOPOM OYEHb
HEOOBbIUHbIE COYETaHHS METOJIOB HCCJEIOBAaHUS AJNTOPUTMOB JEKOJUPOBAHUS LU(PPOBBIX
IIOTOKOB B IIYMSIIUX KaHajaX OOECHeUmIM JEHCTBUTENIBHO Ja)ke TEOPETUUYECKH HAaMIydllne
XapaKTEePUCTHKH MO CIOKHOCTU pPEANTM3ALUU aJTOPUTMOB KOPPEKIHH OIIHOOK M IO HX
WTOTOBOM JIOCTOBEPHOCTU. A CaMoO€ IJIaBHOE, 3TH HCKIIIOUUTEIIBHO LIEHHBIE CBOM CBOWCTBA
QJITOpUTMBl MHOromnoporosoro aekonuposanus (MIIl), co3naHHble aBTOPOM KHUITH U €rO
HayyHo mikosio OnrtumuzaunoHHoid Teopum (OT) momexoycTOHYMBOro KOAMPOBAHUS,
COXPAHSIOT Jake BONM3H rpanullsl [lleHHOHA. DTO M MO3BOJSET YTBEPKAATh, UTO Mpodeccop
B.B. 3onoTapés siBnsieTcs NepBbIM B MUpE CIIELUATNCTOM, [TOJYYUBIIUM HECOMHEHHOE PaBO
3agBUTh O pEaJbHOM IIOJIHOM PEHICHWH UM BelInyaimeidl mpobiemsl muppoBOro mupa
-3¢ (heKTUBHOTO 1eKOAUPOBAaHUS BOJIM3U MPOIMYCKHOM CHOCOOHOCTH KaHama. M kakux-mubo
Apyrux ONM3KUX MO YpOBHIO M goctymHocTd K Meromam OT moaxomoB K 3TOH KpaiiHe
aKTyaJlbHOM 3a/1aue MoKa MPOCTO BOOOIIE HET.

HeGonpmas mo pa3mepy MoHOrpadus mo MpakTHYECKH ONTUMAIBHBIM METOJaM Ha
caMOM JieJie BMeEILAaeT OrPOMHEHIIEE YHCIO PAa3IMYHBIX MAaTepuajoB, K KOTOPBIM aBTOP
OpraHu30Ball YAOOHBIA TOCTYI, BUJUMO, C KPYMHEUIINX B MUPE CETEBBIX MOPTAIOB IIKOJIbI
OT: www.decoders-zolotarev.ru , www.mtdbest.ru 1 www.decmtdzol.ru . 9To ocodeHHO
LIEHHO, TaK KaK YWTaTeIl OJHOBPEMEHHO IIOJIy4alOT MHTEPAKTUBHBIM JOCTYl H KO
MHOTOYHMCIICHHBIM ~ MH(QOPMALMOHHO-CIIPABOYHBIM ~ MaTepuanaM, H K M[OPOrpaMMHOMY
00€eCneueHnI0, YTO MO3BOJISIET OBICTPO HA4YaTh M3y4YE€HUE BO3MOXHOCTEH MHOIMX METO/IOB U
QITOPUTMOB JEKOJINPOBAHHUS, NMPEACTABIECHHBIX B KHUTre. O3HAaKOMIIEHHE C 3TUMU METOAAMH
HarjisifHO  TOKa3bIBaeT, IoOYeMy IO TpueaAuHOMYy k€cTtkomy Kputeputo IIJIC=
«IIOMEX0YCTONYHNBOCTh —/I0CTOBEPHOCTh—CJIOKHOCTBY y aIrOpUTMOB OT HET KOHKYPEHTOB.
AbcomotHoe MupoBoe suaepctBo OT ompenensiercss CHHEPreTHYECKUM YCKOpPEHHEM eé
pa3BuUTHsA, OOYCIIOBJIEHHBIM TECHBIM B3aUMOJIEHCTBUEM TOHKOW OpPUTMHAIBHOM TEOpUU U
CHEMAJbHOTO MHHOBAIIMOHHOTO IPOrpaMMHOr0 0OecHedeHus, He UMEIOUIero IokKa
COIIOCTaBUMBIX C HUM aHajioros. MMeHHO mnostomy Bce mapamerpbl kputepus IIJIC y
anroputMoB OT mpakTHUeCKH BCerja OKa3bIBAIOTCS HAWIyYIIMMH BO3MOXKHBIMHU. Ho aBTOp
IIpU 3TOM YOEIUTENbHO MOKAa3bIBAET TAKXKe, YTO MPEXHSS TEOpHsl HE Hallljla U HUKOIJa He
CMOJKET MOJy4yaTh aHaIUTHYeckue oneHku ansd napamerpos ITJIC. U cnepyromas u3 3Toro
JPaMaTHIE€CKOTO IS TIPEKHEH Teopuu (haKTa Ype3BbIUaiHAsI BAXXHOCTH CO3aHus mKojgor OT
onTuMu3anOHHOrO I1O cTaHOBUTCS pemarolMM B JIMIEPCTBE HAYYHOM KOMaH/bl aBTOPA U B
€IMHCTBEHHO BO3MOXXHOM TOYHOM OJKCIIEPUMEHTAIIBHOM OIIPEJECICHUN BCEX IapaMeTpOB
ANrOPUTMOB JIEKOIUPOBaHUs HayqHOU mKoisl OT.

OdeHb LEHHO JUIsl TEXHUKHU CBS3H, 4TO Bce MeToabl OT nerko ysHaBaeMbl U NOHSITHBI,
T. K. OHM SBJISIFOTCS NPOCTHIMH MOAUGUKAIMUSIMH H3BECTHBIX BCEM CIIELUAINCTaM II0
1 poBoil 00paboTKE CUTHAIIOB MAaXKOPUTAPHBIX METOAOB M anroputma Burtep6u (AB). Ho Ha
AB aBTop o6paTtun ocoboe BHUMaHue. OnuchIBaeMble UM OJIOKOBBIE BEPCHU 3TOTO aJlTOPUTMA
(PAB) umeroT Takyro e SKCIOHEHTY CJIOKHOCTH, KaK M B €ro CBEPTOYHOM KJIACCMYECKOM
BapHaHTe, KOTOPasi BABOE MEHbINE, YeM Y MHOTHX OJOKOBBIX ONTHMAJIBHBIX CXEM, CO3JJaHHBIX
JIpyrUMH Hay4YHbIMU Tpynnamu. bosee Toro, Bapuant BAB aBTOpa KHUTH AOMYCKAeT MIMPOKYIO
HaCTPOMKY MapaMeTpoB KOJa M JIEKOJIepa, YTO MHOTOKPAaTHO PACHIMPSET CIEKTP NPUMEHEHUMN
3TOTO CTOJIb YCIIEIIHO OOHOBJIEHHOTO M 3amaTeHToBaHHOro mkonoil OT rmaBHOro anropurMa
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MPONUIOTO BeKa. J[pyrmx TakuxX e YAOOHBIX MPU peaTu3ali ONTHUMAJIbHBIX OJOKOBBIX
METO/JIOB, conocTaBUMbIX ¢ BAB, cyas o Bcemy, HeT.

OcobeHHast Hay4Has ¥ TexHoJormueckas yaada reopurt OT cocTouT B TMHEHHOH, T. €.
B MUHMMAaJIbHO BO3MOKHOM OT JUIMHBI KOJOB ciioxkHOcTH MII/] nexonepoB npu nmpakTUYEeCKH
ONTUMAJIBHBIX pe3ynbTarax naxe BOau3u rpanuibl llennona. Ho sta rpanuma aGcoiaroTHO
yhpyra 1 HeIOCTUKUMA, KaK U CKOPOCTh CBETa JUIsl MATepUATbHBIX TeJl. DTO 03HAYAET, YTO BCE
pemienuss u texHosnoru OT - ornmusblil Kompomuce ¢ IIpuponoil, Tak Kak ONTHUMAJIbHbBIE
JIEKOJIEPhI BCET/1a SKCIIOHEHIIUATBHO CIIOKHBI.

CyliecTBeHHO, YTO HMMEHHO HEOOBbIYHAs MJs MpeXHEeH Teopuu KOAUPOBAHUS
KOMOMHAIIHS TEOPETUUYECKUX M IKCIIEPUMEHTAIBHBIX HHCTPYMEHTOB HCCIIEIOBAHUS MTPOOIEMBI
[llenHoHa MO3BOJIMIA ABTOPY CYIIECTBEHHO OMEPEIUTh PE3YybTaThl JIPYTUX KOHKYPEHTHBIX
rpyn. [Ipu 3ToM 0H a0CONIIOTHO PAaBUIBHO YKa3bIBAET, YTO BaXKHEHIIAs POIb IPOrPaMMHOTO
obecnieueHuss B penieHuH TpoOsiieMbl IlleHHOHa MeToJaMu ONTHMH3AIMOHHBIX TCOPHIA
CBUJICTEIBCTBYET O TOM, YTO TE€OPHsI KOAUPOBAHMS B CBOMUX IMPHUKIIAIHBIX aCMEKTaX BOBCE HE
SBIIAETCS MareMaTudeckod 3amaueil. MmenHo mostomy mnpobinema lllenHoHa pemieHa, a
NpEeXHSs TNpUKIAgHAs Teopust KOAUPOBAHMS KaK Hayka 3aBepilieHa Ojaromaps
B3aMMOJICHCTBUIO HEOOBIYHOW TOHKOW TEOPUM U PA3NIUYHBIX TEXHOJOTUH TiI00anbHOI
ONTHUMU3ALMH Ha CHEUUATbHBIX MAacCCHUBaX C MOTEHUMAIbHBIMU CBONCTBAMU CAMOKOPPEKIIMH.
Bo3Hukimiee mpu 3TOM CHHEPreTHYECKOE YCKOPEHHE HCCIeAOBaHUM, OOYyCIOBIEHHOE
B3aMMOIIOAJICPKKONM TEOPHUH U IKCHEPUMEHTa, 00ecreymio Bce Oe3yCIIOBHBIE MPHOPUTETHI
HAyYHOU IIKOJIBI aBTOpa MOHOTpaduu.

CnexyeT OTMETHTH YIAUBUTENIBbHYIO KOoMHakTHOCTh Teopun OT u  aOCOMIOTHBIM
MHUHUMYM BBIBOJIMMBIX aBTOPOM BechMa MpOCThiX (opmyn. OmHAKO MpU 3TOM B MOHOTpaduu
MOJTHOCTBIO OIHKCAaHbl HEOOXOJMMBIE XapaKTEPUCTUKH METOIOB JIEKOJUPOBAHUS I BCEX
TUIOB KaHAJIOB, pacCMaTPUBAaEMbIX HOBOW Teopuel. ITo moauépkuBaer coepiieHcTBo OT,
KOTOpasi (aKkTUYECKH SBISETCS pPa3BEPHYTHIM CUCTEMHO-(QUIOCOPCKUM TpaKTaTOM B
uudposoit nupopmatrke. B MeTognueckom acrekTe npu u3noxkeHun pe3ynbratoB OT BaxHBI
pa3zHooOpa3Hble COCOObI OOBSACHEHUS aBTOPOM BCE elI€ HE MPHU3HABAEMOr0 TEOpPETUKaMU
«IPEKHEN» TEOPUHU TENeph yxe TOro 0e3ycnoBHOTO (akTa, 4TO, KPOME IKCIIEPUMEHTAIBHBIX
anmapaTHBIX M MPOTPaAMMHBIX METOJIOB, HUKAKHMX HHBIX CIIOCOOOB OMpENETICHUsI peaabHbIX
XapaKTePUCTHK AJITOPUTMOB JIEKOAUPOBAHUS MpU OOJBIIIOM YPOBHE IIyMa HET U, BO3MOXKHO,
Hukorna u He Oyner. Ilomydennble mpodeccopom BB. 3onorapéBeiM BaxHeMmme s
uudpoBoro Mupa pemieHus Benukoi Tmpobnembl IlleHHOHA nNs BCceX  KIIACCHYECKUX
TPaJUIIMOHHBIX B TEOPUU KOJUPOBAHUSA KAHAJIOB SIBJISIOTCS OTIMYHBIM HAallOMHUHAHUEM BCEM
CHeIUaJnucTaM O TOM, YTO JACHCTBUTEIHLHO MAaCIITAOHBIE HAYyYHO-TEXHHYECKHE MPOOIEMbI
MPaKTUYECKHM HHUKOTJa HE HMMEIT YHUCTO AaHAJIUTHYECKUX IMPOCThIX pemeHui. MoxHo
HAJESIThCsI, YTO OCO3HAHUE ATOr0 BakHEHmiero ans 3PQGEeKTUBHON HAay4YHOU NESATEIbHOCTH
00CTOsATEThCTBA M30ABUT OUYEHb MHOTHX «TEOPETHKOB» OT BEChbMa MPEHEOPEKUTEITHHOTO
OTHOILIEHUSA K 3KCIEPUMEHTAIbHBIM aCIIEKTaM UCCIIEIOBAHUMN.

B 3akmiouenue oT3bIBa O UYpE3BBIYAHO HEOOBIYHOW KHHUTE, W3/IaHHOW IO HWTOram
MHoOroJieTHUX uccieaosanuii BB. 3onorapésa, Beinonnennsix B UKW PAH, noguepkuém, uro
poccuiickasi HayKa MperoaHecIa COBpEMEHHOMY U(PPOBOMY HH(POPMAITMOHHOMY COOOIIECTBY
3aMmeuaTenbHblii  mojgapok  OntumuzaunonHyto Teopuro (OT) momexoycToHYMBOTO
KOJMPOBaHUs, HOBYIO «KBAaHTOBYIO MEXaHUKY» Teopuu mHpopmanuu. [lonydeHHble HAyIHOI
IITKOJIOW aBTOpa MOHOTpaduu pe3ynbTaThl, oTHOCAIIHMEeCS K OcHoBHOM Teopeme, CHMBOJIBHBIM
KOJlaM, TEOpUU PA3MHOXKEHHUS OLIMOOK NEKOAUPOBAHMS M LEIBIA PSII APYTUX JOCTHKEHUH,
MOJAJEP)KAaHHBIX HE OJHHMM JECATKOM IIATEHTOB HA H300peTeHUs, SIBISIOTCS aOCOIIOTHO
YHUKQJIBHBIMUA. OJTO TO3BOJWIO ABTOPY M €ro COPAaTHUKAaM PEIINTh TaKUE CIIOXKHEHIINE
3ala4yM, Uil KOTOPBIX B JPYrMX HAayudHbIX TIpylmax IOKa Jake He OOCYKIAIUCh HX
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aJIeKBaTHbIE TOCTAaHOBKU. MTOroM »THX (haKTUYECKH TOTYBEKOBBIX HCCICIOBAHUM CTajo
onepexenrne HaydyHol mkojoit OT mocTrkeHui BCEro octaabHOTO MUGPOBOro Mupa B cdepe
obecrieueHrst BBICOKOH JOCTOBEPHOCTH «IU(pbI», BUAMMO, Ha 20 + 30 e, .

HecomHeHHO, MHpOBOE Hay4HOE COOOIIECTBO HMMEET BCE BO3MOXHOCTH OIICHHUTH
pabotsl mkoJkl mpodeccopa BB. 3omoTapéBa u kak KpaiHe yCHENIHbIC UTOTH MCCIICIOBAHUM,
OCHOBaHHBIX Ha paborax akamemuka B.A. KotenbhnukoBa, K. Illemnona, A. Burep0Owu,
JIx. Meccu, a takke HayuyHo# 1mikonsl MO THU, u kak 6e3ycnoBHO mocroitHoe HobeneBckoii
MPEMHH BAXKHEUIIEE JOCTUKEHNE UCTUHHO MUPOBOTO YPOBHS BCEM POCCUMCKON HAYKH.

[To3apaBnsiem aBTOpa 3TOM HCKIIOUUTENBHO HEHHOW MOHOTrpaduu MmepBOCTENECHHON

BXHOCTU C BBICOYAHIIMM (yHIAMEHTAIBHBIM HAyYHBIM JOCTHKCHHEM - CO3JaHUEM
COBPEMEHHBIX METO/JOB M TEXHOJOTWH BBICOKOJOCTOBEPHOH U AIPPEKTHBHOH 00pabOTKH
MH(OPMALIMOHHOTO KOHTEHTAa Hallel Hu(POBON IIUBUITH3AIIIH.

JlokTop TEXHMYECKHX HayK, mpodeccop,
3ac. paGOTHHK BbICIIeH mKobl PO,
TToueTHbI# paGOTHUK HAYKH U TeXHUKH PD_— A H.ITsutbKHH

29 centabps 2021 rona

(Automatic text translation)
About publication of the professor 's
Valery Vladimirovich Zolotarev book

At the beginning of this 2021, Doctor of Technical Sciences, Professor of the SRI RAS
V.V. Zolotarev, the most active Russian author of books on the theory of noise proof coding,
published his new monograph "Optimal decoding Zolotarev’s algorithms (Optimization
Theory - a compact perfect solution of Shannon’s problem)". The book is preceded by an
introductory article by its scientific editor, corresponding member of the Russian Academy of
Sciences Yu.B. Zubarev and a foreword by Professor G.V. Ovechkin (Ryazan State Radio
Engineering University named after V.O. Utkin).

The problem of effective decoding of the data of our digital civilization was posed
more than 70 years ago by an outstanding American specialist Claude Shannon, who indicated
the limits for the permissible noise level, which nevertheless allows correcting errors in data
transmission occurring in such channels. However, initially nothing was known about specific
real methods of correcting digital streams in the presence of channel noise. At first it was the
existence theorem. This was partly the reason why mathematicians took these ideas somewhat
coldly.

But in the future, the problem of noise-resistant coding, posed by Shannon, became one
of the main tasks solved by scientific collectives of all technologically developed countries of the
world.
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In the new monograph of Professor V.V. Zolotarev in a very successful and logical
format presents a complete solution of Shannon’s problem for all classical channels considered
by traditional coding theory. The very unusual combinations of methods proposed by the author
for studying algorithms for decoding digital streams in noisy channels provided, indeed, even
theoretically, the best characteristics in terms of the complexity of implementing error correction
algorithms and their final veracity. And most importantly, the algorithms of multithreshold
decoding (MTD), created by the author of the book and his scientific school of Optimization
Theory (OT) of noise-resistant coding, retain these extremely valuable properties even near the
Shannon’s bound. This allows us to say that Professor V.V. Zolotarev is the first specialist in the
world who has received the undoubted right to declare a real complete solution for the greatest
problem of the digital world of effective decoding near the channel capacity. And there are
simply no other approaches to this extremely urgent task that are close in level and accessibility
to OT methods.

A small-sized monograph on practically optimal methods actually contains a huge
number of different materials, to which the author has organized convenient access, apparently
from the world's largest online portals of the school OT: www.decoders-zolotarev.ru
www.mtdbest.ru and www.decmtdzol.ru . This is especially valuable, since readers
simultaneously get interactive access to numerous information and reference materials and
software, which allows them to begin quickly exploring the possibilities of many decoding
methods and algorithms presented in the book. Familiarization with these methods clearly shows
why, according to the triune strict criterion of NVC = "noiseprofness —veracity—complexity",
OT algorithms have no competitors. The absolute global leadership of OT is determined by the
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synergetic acceleration of its development, due to the close interaction of a fine original theory
and special innovative software that does not yet have comparable analogues with it. That is why
all the parameters of the NVC criterion for OT algorithms almost always turn out to be the best
possible. But the author also convincingly shows that the previous theory has not found and will
never be able to obtain analytical estimates for the NVC parameters. And the following from this
dramatic fact for the former theory, the extreme importance of the creation of optimization
software by the OT school becomes decisive in the leadership of the author's scientific team and
in the only possible accurate experimental determination of all parameters of the decoding
algorithms of the scientific school of OT.

It is very valuable for communication technology that all OT methods are easily
recognizable and understandable, since they are simple modifications of the majority methods
and the Viterbi algorithm (VA) known to all specialists in digital signal processing. But the
author paid special attention to VA. The block versions of this algorithm described by him
(BVA) have the same exponential complexity as in its convolutional classical version, which is
half that of many block optimal schemes created by other scientific groups. Moreover, the BVA
variant of the author of the book allows for a wide adjustment of the parameters of the code and
decoder, which repeatedly expands the range of applications of this so successfully updated and
patented by the school OT the main algorithm of the last century. Apparently, there are no other
optimal block methods that are equally convenient for implementing, comparable to BVA.

A special scientific and technological success of the OT theory consists in linear, i.e. in
the minimum possible relative to the length of the codes of the complexity of the MTD decoders
with practically optimal results even near the Shannon’s bound. But this bound is absolutely
elastic and unattainable, as it is for the speed of light for material bodies. This means that all
solutions and technologies OT are an excellent compromise with Nature, since optimal decoders
are always exponentially complex.

It is significant that it was an unusual combination of theoretical and experimental tools
for the study of the Shannon’s problem for the former coding theory that allowed the author to
significantly outrun the results of other competitive groups. At the same time, he absolutely
correctly points out that the most important role of software in Shannon’s problem solving by
methods of optimization theories indicates that coding theory in its applied aspects is not
a mathematical problem at all. That is why Shannon’s problem has been solved, and the former
applied coding theory as a science has been completed thanks to the interaction of an unusual
delicate theory and various global optimization technologies on special arrays with potential self-
correction properties. The resulting synergetic acceleration of research, due to the mutual support
of theory and experiment, provided all the unconditional priorities of the scientific school of the
author of the monograph.

It should be noted the amazing compactness of the OT theory and the absolute
minimum of very simple formulas deduced by the author. However, at the same time, the
monograph fully describes the necessary characteristics of decoding methods for all types of
channels considered by the new theory. This emphasizes the perfection of OT, which is actually
a detailed system-philosophical treatise in digital computer science. In the methodological
aspect, when presenting the results of OT, various ways of explaining by the author, which is
still not recognized by the theorists of the "former" theory, are now important and the
unconditional fact that, apart from experimental hardware and software methods, there are no
other ways to determine the real characteristics of decoding algorithms at a high noise level, and
perhaps never will be. The most important solutions to the great Shannon’s problem founded by
Professor V.V. Zolotarev in the digital world for all classical traditional channels in coding
theory are an excellent reminder to all specialists that truly large-scale scientific and technical
problems almost never have purely analytical simple expressions. One can hope that the



understanding of this circumstance, which is crucial for effective scientific activity, will save
many "theorists" from a very dismissive attitude to the experimental aspects of research.

In conclusion, of the review an extremely unusual book published based on the results
of many years of V.V. Zolotarev’s research, performed at the SRI of the Russian Academy of
Sciences, we emphasize that Russian science has presented a wonderful gift to the modern digital
information community - the Optimization Theory of noise proof coding, the new "quantum
mechanics" of information theory. The results obtained by the scientific school of the author of
the monograph relating to the Main Theorem, symbolic codes, the theory of the decoding errors
propagation and a number of other achievements supported by more than a dozen patents for
inventions are absolutely unique. This allowed the author and his colleagues to solve such
complex tasks for which their adequate formulations have not yet been discussed in other
scientific groups. The result of these almost half a century of research was that the scientific
school was ahead of the achievements of the rest of the digital world in the field of ensuring high
reliability of the "digit", apparently, by 20 + 30 years.

Undoubtedly, the world scientific community has every opportunity to evaluate the
work of Professor v/v/ Zolotarev’s school and as extremely successful results of research based
on the works of academician V.A. Kotelnikov, K. Shannon, A. Viterbi, J. Messi, as well as the
MIPT scientific school, and as certainly worthy of the Nobel Prize, the most important
achievement of a truly world-class Russian science.

Congratulations to the author of this extremely valuable monograph of paramount
importance on the highest fundamental scientific achievement - the creation of modern methods
and technologies for highly reliable and efficient processing of information content of our digital
civilization.

Doctor of Technical Sciences, Professor, (Signature) A.N.Pylkin
Merit worker of the Higher School of the Russian Federation,

Honorary Worker of Science and

Technology of the Russian Federation

September 29, 2021



