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JICJIEHHsI YHCel, IPEJCTaBICHHBIX B cucTeMe ocTtaTtouHblx kiaccoB (COK). TexHudeckum pesyasTaToMm
JAHHOTO M300pETEHHS SIBISIETCS MOBBILICHHNE TOYHOCTU BBIYMCICHUH AENEHHUS YUCEN, IPEACTABICHHBIX
B CHCTEME OCTaTOYHBIX KJIAcCOB. TeXHMUYECKUI pe3ynbTaT AOCTUracTcs MPUMEHEHHEM B YCTPOICTBE

= n . . .
BBIYHMCIICHUH Ha OCHOBE (DYHKIMHM siapa CX) = X1 C(BD) - xilc,, KOTOpasi mogdupaeTcst U3 yCIOBUS
MOHOTOHHOCTH U OTCYTCTBUA KPUTHUUCCKUX SAJCP, YTO IMO3BOJIACT TOYHO MPOU3BOJAUTL CPABHECHUE YUCEIT
B COK u onpeznerneHre 3HaKa 4rcia.
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GO6F 7/72

YeTpoiicTBO AeIeHHsI YHCe, TPeICTABJIEHHBIX B CHCTEMe 0CTATOYHBIX KJIACCOB

N300peTeHne OTHOCUTCS K BBIMUCIUTEIbHBIM MOJYJISIPHBIM CUCTEMaM U MPEAHA3HAYEHO
IUISL BBITIOJTHEHUSI IEJICHHSI YUCeJI, TIPEICTAaBJIEHHbIX B cucTeMe octarouHbix kiaccos (COK).

B COK 00bI4HOE 1e10€ YUCIO MPENCTABISIETCS] B BUAE OCTAaTKOB OT JENIeHHUs Ha HaOop
Mozysen. Apudmerudeckue onepanuu Haj YUCIaMU 3aMEHSIOTCS OTIePALMsIMU HaJl OCTATKaMH.
BeInosHeHne onepanuii MpOUCXOIUT MapajuleIbHO M 03 MEKpaspsAHbIX MEePEeHOCOB, YTO
MO3BOJISIET O4YEHb OBICTPO pPEaH30BaTh CIOXKEHUE, BbIUUTaHME M yMHOXeHue. OIHAaKo,
orepauusi AENEHHs SIBJISETCS HEMONYJbHOW M TpeOyeT pa3pabOTKH HOBBIX ITO3UIIMOHHBIX
METOJIOB BBIYHCJICHHS.

W3BecTHa HEHpPOHHAS CETh OCHOBHOTO JEJIEHUS MONYJISIPHBIX 4YHCeNn (TaTeHT Ha
n3o0perenne RU Ne2400813, omybamkosan 27.09.2010). HemoctaTkoM yCTpPONCTBA SIBJISIETCS
Oonpbuioli o0beM OOOpPYIOBaHMS W HEBO3MOXKHOCTb PabOTBl C OTPULATEIBHBIMH YHCJIAMH.
W3BecTHast HEWPOHHAs CETh MPeIHAa3HAUeHA JUIS IEIEHUs] MOIYJISIPHBIX YHCEI B CIy4ae, KOTraa B
KA4eCTBE JIJUTENS HCIIONB3YETCs LENOe MOJIOKUTENBHOE YUCIIO, MTOTIAPHO MPOCTOE ¢ MOMYJIIMH
COK py, p2, ..., Pn, MHOO 1EJNOE TOJOXKHUTENBHOE YHCIO, NPEACTaBISIIOmee CoOou
NPOM3BENEHUE YHCEN, MOMAPHO MPOCThIX € p;. JJI BBINOJHEHUS 5TOTO YCJIOBUS BO3HUKAET
HEOOXOIUMOCTh ~ HAaXOXIEHHUs  NPUOJIM3UTENIBHOIO  JEJIMTENs  IMYTEM  HCIOJIb30BAaHUS
o0o0meHHoN  no3unuoHHON — cucrembl  cumciaenus  (OIICC).  Jlna  HaxoxaeHHs
NpUOU3UTENBHOTO AEUTENsT HEOOXOAUMO AOTONHUTENbHOE 000PYIOBAaHHE U BPEMSI.

M3BeCTHO yCTPOICTBO JIJIsi OCHOBHOT'O JIEJIEHHsI MOYJISIPHBIX YHCeN B (hopMare CUCTEMBI
OCTaTOYHBIX KJacCOB (mateHT Ha wuszoOperenme RU Ne2559772, onmyOamkosan 10.08.2015).
HepnocraTtkom 1aHHOTO yCTPOWCTBA SIBJISIETCS OONBIION 00BbeM 000pyIOBaHHS U HEOOXOIUMOCTh
nepesona yucen uz ociopHorr COK Bo Bcmomorarensayro COK.

H3BeCTHO yCTPOWCTBO MJIi OCHOBHOTO JIEJEHUS MOAYJSIPHBIX Yucenl (TAaTeHT Ha
uzo0perenne RU Ne2559771, onybnukosan 10.08.2015), conepikamee BXOIHbIC IIMHBI
OETUMOTO U JIEJIUTENIS, KOTOPBIE TIOAAI0T JEIMMOE HETIOCPEACTBEHHO, a AEUTENb Yepe3 CXeMy
YMHOXKEHUS, JTMOO Yepe3 MYJbTHUILIEKCOP Ha BXOJA CXEMbl CPAaBHEHHUs] MOAYJSPHBIX HHCEI,
BBIXOZIbl KOTOPOW PEaIM3yIOT BBIUUCIUTENbHYIO Moaenb a < b, a>b wumu a=>b, roe a —
nenuMoe, b — nenmuTeNb; YIpaBIISIOMUe BBIXOIbI CXEMbI CpaBHEHUs @ < b, @ > b coequHEHBI CO
CXEMOMW YIPaBJIEHHsI, BBIXOAbI KOTOPOH COEOMHEHBI C aJPEeCHBIMH BXOIAMH MYJBTHILIEKCOPA,
BXOAAaMU VIPABJICHUS CUETYHKA, PETUCTPOB CABUra M XPaHEHHUS, CYMMaTOpPOB YacTHOTO,
AeJHUTENS U BBIYUTATENS, a TAaKXKe C OJHHM W3 BXOAOB KIIOYEH, BTOpPbIE BXOAbI KOTOPBIX

COCAUHCHBI C BBIXOJOM IIaMATH, BXOIbI KOTOpOfI COCAVMHCHBI C PETUCTPOM CABHIA, a4 BBIXOJ



a=>b cxeMbl CpaBHEHHMs COEIMHEH CO BXOAOM CyMMaTOpa YacTHOTO, IOMeIas B HEro
«EeOUHULY», a WH(POPMALMOHHBIE BBIXO/bI COEIUHEHBI CO CXEMaMU CYMMAaTOPOB AEIHUMOIO H
JEIUTENS], BBIXObI KOTOPOTO COEAMHEHBI PErHCTPOM CABHIa BIIEBO, BBIXO KOTOPOTO COESAMHEH
CO CYETYMKOM OIpENeeHUs] BbICUIEH CTENeHM alMmpOKCUMALMOHHOTO Psfa YacTHOTO, BBIXOJ
CUETYMKA COE[IMHEH C aJPeCHBbIMU BXOJAMH MaMSTH, BBIXOJbI KOTOPOH Uepe3 CXeMy KIo4eH U
3amper MOJAal0T Ha BXOJ CYMMAaTOpa YacTHOTO CTENEHb YIeHa PsAJa, BXOISIIEro B yTOUHEHHbIN
YJIeH Psiia YaCTHOTO M Ha BXOJ CXEMbl YMHOXKEHUS BBICIIEH CTENIEHH psiia Ha EJIUTEIb, BBIXO
KOTOPO#1 4uepe3 MyJbTHILIEKCOP COEAMHEH CO CXEMOU CPaBHEHMsI, BBIXOAbI KOTOPOI COEIMHEHBI
C CyMMaTOpaMH JAEJIMMOIO M JAEJHTENSI, BBIXOI CYyMMATopa AEJHTENs COCAHMHEH CO BXOIOM
perucTpa CABHra BIPABO, BBIXOJ KOTOPOTO COCAMHEH CO CXEMOW BBIYHTATEINSI, HA BTOPOH BXOX
KOTOPOT'O TOAKJIFOUEH BBIXOA CyMMATOpa ASIUMOrO, BBIXOJ BBIUUTATENSI COENUHEH C PETUCTPOM
XPaHEHHsT OCTaTKa NMPH BBIUUTAHWHM W3 JAEIHMOTO WICHOB pPsiia 4aCTHOTO, BBIXOA KOTOPOTO
COEIMHEH Yepe3 CyMMAaTOp IENHUMOrO C BBIYUTATENIEM, BBIXOJ KOTOPOTO COEOUHEH CO CXEMOM
3ampera, BBIXOIbI KOTOPOH COEOMHEHBbI C PErHCTPOM XPAHEHHsI OCTaTKa IMPH BBIYUTAHUHM W3
AETUMOTO YJICHOB PsiZia YaCTHOTO U CXEMOH CyMMaTopa YacTHOTO.

Henocratkom pmaHHOrO w300peTeHHs SIBJIACTCS OrpaHUuYeHHblE (YHKIMOHAJIbHBIE
BO3MOXXHOCTH, CBSI3aHHBIE C HEBO3MO)KHOCTBIO Pa0OThI C OTPULIATENIbHBIMHU YHCIIAMH.

H3BecTHO yCTPOKNCTBO MeneHus MOAYJSApHbIX uucen (mareHT P® Ne2628179, omybu.
15.08.2017 r.), KOTOpPOE COAEPIKUT BXOJ TAKTOBOTI'O MMITYJIbCA, BXOA TNI0OATBHOrO cOpoca, BXON
AEeTUMOoro, Bxoj aenurtess, syneMeHT MJIM, Onok BBIYMCIEHUS NMO3MLIMOHHBIX XapaKTEPHUCTHK,
OJIOK yTOUHEHMs ANNPOKCUMALMOHHOTO psifa, OJOK BBIBOAA YACTHOIO U BBIXOA BBIBOIA
yacTHOro. Ilpu 5TOM OJOK BBIMHCIEHUS MO3MLIMOHHBIX XapaKTEPHUCTUK COMAEPIKUT PETHCTP
JEeTUMOr0, N WHBEPTOPOB JAEIUMOrO, N PEerucTpOB XpaHEHUss Moayns p;, rae i =1,..,7m, n
perucTpoB xpaHeHus kodddunuenra k;, n CyMMaropoB HEIMMOIO, N YMHOXHUTEJEH
OTPHLIATENIBHOTO AEIMMOro, N YMHOXHTENEH MOJOXKHUTEIBHOTO IEIMMOT0, CYMMATOp 3HAYCHHUS
F(A), cymmarop 3Hauenusi F(—A), peructp xpaHeHus 3HadeHusi F(—A), perucrp xpaHeHusl
3HaueHus1 F(A), perucTp AeauTeNs, N HHBEPTOPOB NENIUTENS, N PETUCTPOB XPAHEHHS MONYJIS P,
N perucTpoB XxpaHeHus: koddduruenta k;, n CyMMaTOpOB OENUTENS, N YMHOXUTENEH
OTPHLIATENIbHOTO JIEIUTEINSA, N YMHOXKHTENEH IMOJIOKUTENbHOTO NENIUTENs, CYMMATOp 3HAYCHHUS
F(B), cymmarop 3Hauenuss F(—B), peructp xpaHenus 3HaueHusi F(—B), perucrp xpaHeHus
3HaueHus1 F(B), snement XOR, MyJIbTHIUIEKCOP AEIMMOTrO, MYJBTHILIEKCOP AEIUTENs, OJIOK
CpaBHEHMs. BJIOK yTOUHEHHs ammpOKCHMAIIMOHHOTO PSfa CONEPKUT PETUCTP CIBUTA, CUETUHK,
peructp xpanenuss F(|A|), perucrp XpaHeHHs YMEHBLIAEMOrO, MYJBTHIUIEKCOP BbIOOpa
YMEHBIIIAeMOT0, HHBEPTOP, MaMATh XpaHeHus creneneii «2» B COK, cymMMaTop, MyJIbTHUILIEKCOP
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u3 snementa MJIM, snemMeHTa 3a€pKKH, YAEP)KUBAIOIIErO PErHcTpa, N PEruCTPOB XPAHEHUS
OCTaTKa MO MOAYJIKO P;, N CYMMAaTOPOB IO MOAYJIO P;, N IEMYJBTUILIEKCOPOB IO MOAYIIO P;, N
PErucTpOB XpaHEHUs CYMMBI 10 MOAYJIIO P;, N HHBEPTOPOB, N PErUCTPOB XPAaHEHUS MOAYJIA P;, N
CyMMAaTOpOB, N PpErucTpOB XpaHEHHUs OOpaTHOrOo 3HAYEHUS CYMMbl 10 MOAYJIIO N
MYJIbTHIZIEKCOPOB BBIOOpa CYMMBI, YIAEPKMBAIOIIEr0 PErucTpa 3HaKa, PEerucTpa XpaHEeHUs
cymmel B COK, perucrpa xpaHeHus 3HadueHUs «l», perucrpa XpaHEHHUs 3HAYEHUs «-1»,
MyJIbTHITIEKCOPA PaBEHCTBA AOCONIOTHBIX BEIMYMH IEIUMOTO M AETHTENs, MYyJIbTHUILIEKCOpa
BBIBOJ/I4 YaCTHOT'O, PETUCTPA XPAHEHUS YACTHOTO.

HCHOCTaTKOM JaHHOI'O I/1306peTeHI/I$[ ABJIACTCA HEOOCTATOYHAsA TOYHOCTDL, CBA3aHHasA C
OKPYTJICHUEM l'[pI/I6.III/I)KeHHbIX 3HaLIeHI/II\/'I, 4TO B pAA€ CiiydacB IIPUBOAUT K ornoOKam.

TexHUYeCKUM PE3YIBTATOM OAHHOI'O I/1306peTeHI/I$[ SIBJIAECTCA IIOBBIINICHUE TOYHOCTU
BBIYHCJIEHUI ACJTICHUS YHUCEII, TPCACTABJICHHBIX B CUCTEME OCTATOYHBIX KJIACCOB.

TexHuueckuil pe3ysnbTaT MAOCTUraeTCs TEM, YTO B YCTPOICTBE JENEeHUs dYHCeT,
NPEACTABJICHHBIX B CHCTEME OCTATOUHBIX KIJIACCOB, CONEpPIKAIIEM BXOJbI AETUMOTO H ACITUTEI,
OJIOK BBIYMCIIEHUS NMO3UIUOHHBIX XaPAKTCPUCTHUK, 0JI0K YTOUHCHUA allllpOKCUMALIMOHHOIO psiaa,
010K BbIBOJAa YaCTHOI'O, BBIXOA YaCTHOrO, IMpU 3TOM BXOHA ACIMMOrO MW BXOH4 HACIIHUTECIA
COCAUHCHBI C IEPBBIM U BTOPbIM BXOAaMU OJI0Ka BBIMHMCIECHUS MOBUITUOHHBIX XaPAKTCPUCTUK,
NEepBbIH, BTOPOW W TPETUH BBIXOAbI OJOKA BBIYUCIECHUS TMO3UIHMOHHBIX XapPaKTEPHCTUK
COCAUHCHBI C MEPBbBIM, BTOPbIM U TPCTBHUM BXOAaMU OJI0Ka BbIBOJAa YaCTHOTIO, quBeprIﬁ u
IIECTON BBIXOZBI OJIOKA BBIMMCIEHUS IMO3ZULMOHHBIX XapaKTEPUCTHK COEAMHEHBbI C MEPBBIM U
TPETHbUM BXOAAaMHU OJIOKA YTOYHEHMs alMpPOKCHMALMOHHOIO Psiia, TEPBBI U BTOPOH BBIXO
KOTOPOTO COEIMHEHBbl C YeTBEPTbIM M IBITBIM BXOAAaMH OJIOKAa BBIBOJA YAaCTHOTO, BBIXOJ
KOTOpPOIro sBJIACTCA BBIXOAOM YaCTHOTrO, OJIOK BBIMUCIIEHUS MO3ULUOHHBIX XapPaKTCPUCTUK
COZIEPIKUT JIBA UHBEPTOP, YeThIpe OJIOKA YMHOKEHHsI HA KOHCTaHTbI, YeThIpe OJIOKA CIIOKEHUS,
aBa MyJbTHILIEKCOpa, 3neMeHT XOR, OOk cpaBHEHMs, TPU STOM 3HAYEHHUE IEeTUMOTO,
npencrasienHoe B COK ¢ mepBoro Bxona moCTYMaeT Ha BXOJ MEePBOro OJIOKa YMHOXKEHUS Ha
KOHCTAHTBI U Ha BXOJ NEPBOro0 MHBEPTOPA, BBIXOA KOTOPOIro MOAKIIHOYUEH KO BXOAY BTOPOIO
O0Ka YMHOXECHHUSA Ha KOHCTAHTBI, BbIXOIbI TI€CPBOrO U BTOPOTO OJIOKOB YMHOXCHHSA Ha
KOHCTAHTBI MOAKJIIFOYEHBI KO BXOJaM MEPBOTO U BTOPOTO OJIOKOB CJIOKCHMUs, BbIXOAbI KOTOPBIX
COCAUHCHBI C MEPBBIM U TPECTbUM BXOAaMU IMEPBOr0 MYJIbTHUILICKCOPA, 3HAUCHUEC OCIUTEIIA,
npexncrasienHoe B COK co Broporo Bxona OlOKa BBIMUCIIEHUS] MO3UIMOHHBIX XapaKTEPUCTHK
MOCTYNAa€T Ha BXOA TPETHErO OJ0Ka YMHOKCHHA Ha KOHCTAHTBI U Ha BXOA BTOPOIr0 MHBEPTOpPA,
BBIXOJ KOTOPOr'o MOAKJIFOYEH KO BXOAY YCTBEPTOTO OJI0Ka YMHOKCHHS Ha KOHCTAHTBI, BbIXO/bI
TPETHETO U YETBEPTOI'O OJIOKOB YMHOKCHHA Ha KOHCTAHTBI IMOAKJIIFOYCHBI KO BXOAaM TPETHEro U
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BTOPOr'O MYJIbTUILIEKCOPA, MIEPBbIE BBIXOJbI IEPBOT0 U BTOPOrO MYJIbTUILIEKCOPOB MOAKIIOUEHBI
KO BTOPOMY M TpETbeMy BXomaMm OJIOKa CpPaBHEHHUS, NEPBBIH W BTOPOH BBIXOA KOTOPOTO
SBJISTFOTCSI BTOPBIM M TPETHUM BBIXOAAMHU OJIOKA BBIMUCIEHHS TMO3ULHOHHBIX XapaKTEPHCTUK,
NEePBBIH BBIXOJ] MEPBOrO MYJBTUILIEKCOPA AOMOJIHUTENBHO COEUHEH C MATHIM BBIXOJIOM OJloKa
BBIYHMCJICHUS TTO3UL[MOHHBIX XapaKTePUCTHUK, BbIX0[ dyemeHTa XOR sIBiseTCS NepBbIM BBIXOOM
0J10Ka BBIUUCIICHHS TIO3ULIOHHBIX XapaKTePUCTHK, OJIOK YTOYHEHUsI aIIPOKCUMALIMOHHOTO psiia
COZIEPIKUT PETUCTP XPAHEHMs YMEHBIIAEMOro, OJIOK BBIYMTAHMS 110 MOAYJIIO, MYJIbTHILIEKCOD,
perucTp XpaHeHHsl CTeNeHel «2», OJIOK oTcuera creneHeil, snement M, mpu 3ToM BeIxoA OJi0Ka
BBIUMUTAHUS 0 MOJYJIIO COEAWHEH CO BTOPBIM BXOAOM MYJIBTHUILIEKCOPA, BBIXOA KOTOPOTO
COEIMHEH CO BTOPBIM BXOJIOM pPErucTpa XpPaHEHHs YMEHbLIAEMOTO, TPETHH BbIXOXN OJioKa
OTCYETa CTEMEHEH SIBJISETCS MEPBbIM BBIXOAOM OJIOKA YTOYHEHHS AMPOKCUMALMOHHOTO Psfa,
BBIXOJ] 3J1eMeHTa U sBIsieTcst BTOPBIM BBIXOIOM OJIOKA YTOUHEHHs! alllPOKCHMALIMOHHOTO Psia,
OJI0K BBIBOAA YACTHOTO COMAEPXKHUT OJIOK CIOXKEHHUS IO MOAYJIO, AEMYJIbTUILIEKCOP, HHBEPTOP,
peructp xpaneHus «1» B COK, peructp xpanenus «-1» B COK, MyJIbTUIJIEKCOP HYacTHOTO,
MYJIBTUIUIEKCOP €IWHULBI, MYJbTHILUIEKCOP BBIOOpA YaCTHOTO, NPU 3TOM MEPBbI BXOA Oyoka
CJIO’KEHHSI TI0 MOZYJIIO SIBJIIETCSI TSITHIM BXOZIOM OJIOKa BBIBOJA YAaCTHOTO, BTOPOH BXxOon Oyoka
CJIOKEHUS 10 MOJYJIFO MOAKJIKOYEH K IEPBOMY BBIXOAY IE€MYJIBTUILIEKCOPA, a BBIXOJ CO BXOAOM
JAEMYJIbTUILIEKCOPA, YIPABISIOMINNA BXOA KOTOPOTO MOAKIIOYEH K YEeTBEPTOMY BXOAy OJoka
BBIBOJ]a YACTHOI'O, & BTOPOH BBIXOA KO BTOPOMY BXOAYy U 4epe3 MHBEPTOP K MEPBOMY BXOAY
MYJITUILIEKCOPA YaCTHOTO, BBIXOA KOTOPOTO COEAWHEH C MEPBbIM BXOAOM MYJbTHILIEKCOpPA
BBIOOpA YaCTHOTO, BTOPOH BXOJ KOTOPOTO COEAMHEH C BBIXOAOM MYJBTHIUIEKCOPA €AWHHIIBI
NEepBbI U BTOPOH BXOABI KOTOPOTO COEAMHEHBI C peructpamu xpaHeHus «1» um «-1» B COK
COOTBETCTBEHHO, VYIPABJAIOIINE BXOAbl MYJbTUILUIEKCOPA YAacCTHOTO U  MYyJbTHUILIEKCOpA
eIUHULIBl COEIUHEHbl C TEPBbIM BXOAOM OJIOKa BBIBOJA YACTHOTO, YIPABISIOIIUNA BXOJX
MYJIBTUIUIEKCOPa BbIOOpA YACTHOTO TOAKIIOUEH K TPETheMy BXOAYy OJIOKa BBIBOJA YaCTHOTO,
JAOTIOJTHUTEIbHO TISIThIN BBIXOZ OJIOKAa BBIMUCICHUS MO3ULOHHBIX XapaKTEPUCTHK COCTUHEH CO
BTOPBIM BXOJAOM OJIOKa YTOYHEHHUS allpPOKCUMALIMOHHOTO psiia, B OJOK BBIYUCIEHHS
MO3ULIMOHHBIX XaPAKTEPUCTHUK BBEICHBI EPBBIN U BTOPOH OJIOKU ONpeneeHus 3Haka, B OJoKax
YMHOKEHUSI Ha KOHCTAHTbI IPOM3BOAUTCS YMHOXKEHHE Ha oproroHaibHble Oasmcel COK

B;-C w; - -
C(B;y) = lTP_p_'l’ rne B; =P; - |Pi 1|pi’ P, =P/p;, |Pi 1|pi — MYJIbTUILUIUKATUBHAS UHBEPCUS,
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P =T1"~,p; - pabouuii nuanason COK ¢ MonyasiMu Py, Py, ..., Pn, B OJOKAX CyMMHPOBaHHS
npoucxonut Beraucienne ynxuus sapa C(X) = |¥iL, C(B;) - x;|¢,, koTopas monbupaercs u3
yCIOBHSI MOHOTOHHOCTH M OTCYTCTBHS KpUTHUeckux simep, rme Cp = 2N — maxkcumanbHbIi
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BBIXOZ] OJIOKOB ciioykeHUsl momaroTcs N Muaammx OUT CyMMBI, BBIXOZBI IIEPBOTO U TPETHETO
OJIOKOB CIIOXKEHHSI JIOMOJHUTENBHO COEAMHEHBl CO BTOPHIMU BXOIAaMH MEPBOTO U BTOPOTO
OJIOKOB OMpeneeHns 3HaKa, MePBbIe BXObI KOTOPBIX COEANHEHBI C MEPBbIM U BTOPHIM BXOJaMH
O50Ka BBIYUCIEHUS MO3UIMOHHBIX XAapPAKTEPUCTHK, a BBIXOABI COEIMHEHBI C YIPABJSIOLIMMU
BXOJaMU IE€PBOTrO U BTOPOrO MYJIBTUIUIEKCOPOB COOTBETCTBEHHO, U C IMEPBbBIM U BTOPBIM
Bxomamu syemMeHTa XOR, mepBblii M BTOpOH BXOHmbl OJIOKA BBIYMCIEHHS MO3MLIMOHHBIX
XApaKTEepUCTUK JOMOJHUTEIbHO COEAUHEHbl CO BTOPBIMM BXOAAaMU II€PBOIO U BTOPOrO
MYJIBTUIUIEKCOPA, YE€TBEPThIE BXOIbI KOTOPBIX COEJUHEHBI C BBIXOJAMU IEPBOrO U BTOPOTO
HUHBEPTOPOB, BTOPbIE BBIXOBI MEPBOTO U BTOPOTO MYJBTUILIEKCOPOB COEIUHEHBI C MEPBBIM U
YEeTBEPTHIM BXOAAMHU OJIOKA CPABHEHHS U YETBEPTHIM U IIECTHIM BbIXOIAMH OJIOKA BBIYUCIEHHS
MO3ULIMOHHBIX XaPaKTEPUCTHK, B OJIOK YTOYHEHUS aNMPOKCUMAIIMOHHOTO Psiia BBECH PETHCTP
XPaHEHUsI ASTUTENs], OJIOK YMHOXEHHUSI IO MOAYJIIO, JEMYJIbTUIUIEKCOp, 1Ba OJIOKa YMHOKEHUS
Ha KOHCTaHTy, ABa OJIOKa CIIOKEHUs, OJIOK ONpeneneHusl 3Haka, NMpPU 3TOM OJIOK OTcueTa
CTerneHel BO BpeMs IPSIMOT0 OTCYETa BbIUNCIISIET MAKCUMANIbHYIO CTETeHb YaCTHOIO, a BO BpeMs
00paTHOTrO OTCUeTa MOCIENOBATEIBHO MEPEaaeT aapeca CTeneHel «2» B mopsiake yObIBaHUS Ha
NEPBBIM BXOJ PETUCTPA XPAHEHUs] CTENEHEN «2», BBIXOJ KOTOPOrO MOAKIIOYEH KO BTOPOMY
BXOAy OJIOKa YMHO)KEHUSI 110 MOIYJIIO U BTOPOMY BXOAY AE€MYJIbTUILUIEKCOPA, Ha YIPABISIOIINNA
BXOZ KOTOPOT'O MOCTYIMAeT CUIHAJ CO BTOPOrO BbIXOAA OJIOKAa OTCUeTa CTeneHel, a Ha MepBbIi
BXOJl CUTHAJ C BBbIXOJa OJIOKA YMHOXKEHMs IO MOJYJIFO, NMEPBBIH BXOA KOTOPOIO COEAMHEH C
BBIXOJIOM PETHCTpPa XPAaHEHUs NEJHUTENsA, BXOJ KOTOPOro SIBISIETCS TPETbUM BXOAOM OJioKa
YTOYHEHMsI alIIPOKCUMALIMOHHOTO Psiia, MEPBbIN BXOA KOTOPOTO MOAKIIOUEH K MEPBOMY BXOAY
perucTpa XpaHeHHs yMEHbIIAeMOro, a BTOPOH BXOJ IOAKIIOUYEH K MEepBOMY BXxoay OJoka
oTCYeTa CTENEeHeH, TPEeTUH BBbIXOJ AEMYJbTHILUIEKCOpPA MOAKIIOYEH KO BXOAY MEpPBOro OJIoKa
YMHO)KEHUS] Ha KOHCTAHTBI, BBIXOJ] KOTOPOTO MOIKJIFOYEH KO BXOIY MEPBOro OJIOKA CIOXKEHUS,
BBIXOJ] KOTOPOTO MOAKJIIOYEH KO BTOPOMY BXOAY OJIOKa OTCUETa CTENEeHEW, BBIXOJ PErhcTpa
XPaHEHHUS YMEHbIIAEMOro MOAKIIOUEH K MEePBOMY BXOAY MYJBTUILIEKCOPAa U TEPBOMY BXOIY
O5oKa BBIMUTAHUS IO MOZAYJIO, BBIXOJ KOTOPOrO TOAKJIOYEH KO BXOAY BTOPOro OJioka
YMHO)KEHHUS] HA KOHCTAHTBI U BTOPOMY BXOJy OJIOKa OMpeneNieHHs 3HaKa, BBIXOJ BTOPOro OJIOKa
YMHO)KEHUS] HA KOHCTAHTHI MOJKJIIOYEH KO BXOAY BTOPOro OJIOKA CIOXKEHHS, BBIXOI KOTOPOro
NOJKJIOUEH K TMEePBOMY BXOAy OJIoOKa OmpeneNeHHs] 3HaKa, BBIXOA KOTOPOrO MOIKIOYEH K
YIPaBIAIOLIEMY BXOAYy MYJBTUIUIEKCOpPA U uUepe3 MHBEPTOpP K MepBOMY BXOAy a3yeMeHTa U,
BTOpPOH BXOJA KOTOPOTO COEJMHEH C BTOPBIM BBIXOJIOM JEMYJbTUILIEKCOPA, MEPBbIl BBIXOJ
KOTOPOrO TOAKJIIOYEH KO BTOPOMY BXOAY OJIOKa BBIYMTAHUS MO MOXYJIKO, B OJIOK BBIBOAA

YaCTHOTO AOMIOJHUTCIBbHO BBCACH J3JICMCHT H, HepBbIﬁ BXOA KOTOPOTO COCAMHEH C BbIXOOOM



MYJIBTHILIEKCOpa BBIOOpA YaCTHOTO, a BTOPOH BXOJA 4Yepe3 WHBEPTOP CO BTOPBIM BXOIOM OJIOKa
BBIBOJIa YACTHOTO, BbIXO/ 3JieMeHTa U SBJIA€TCS BBIXOAOM YaCTHOTO.

CymHocTh M300peTeHrsT OCHOBaHA Ha CIIEAYIOIIeM MaTeMaTHueckoMm ammapare. [lyctsb
naunel nenumoe X, nenutens Y, yactHoe Q u octatok R. Torma R =X —Y - Q, npustom R <Y.
PaccMoTpuM airoput™ AeneHus, OCHOBAaHHBIN HA MOCIEN0OBATEIbHOM MPUOIHKEHHH YaCTHOTO
(Q cremeHSIMH OCHOBAHUSI CHCTEMbl CUHCJICHUS, T.€. Ui JBOWUYHON CHCTEMBI IPOLIECC
3aKJIFOUAETCsl B HAXOKAeHUH Takux ¢; = {0, 1}, 4To0bI BBINOJIHAIOCH PABEHCTBO:

Q=qn 2"+ qnog " 2" e gy 20+ qp - 2 (1

IMoncrasnsis (1) B popmMyny neeHuHs, MOJYyYUM

R=X-Y -q, - 2"—Y -quq 2"t —e—V.q,-2' =Y -qq-2° 2)

Takum 0Opa3oM MpOIECC NEeNIeHUsT MOKHO CBECTH K TOCJIENOBATEIbHOCTH BBIYUTAHUH.
ITycts 2™ BXOOWT B MpencTaBjeHne 4acTHOro Q, T.e. g, = 1, Torna obo3Haunm A; = X — 2™ -
Y, mpuuem A; > 0. [ToncraBum A, B (2).

R :Al_y.qn_l.271—1_..._y.ql.zl_y.qO.ZO_

[Iponomkum nannsiii npoecc. O0o3Haunm A, = A; — 2n-l.y. ITockonbky A; siBnsieTcs
CYMMOM OCTaTKa OT JAEJICHHS] U OCTABIIUXCSA WICHOB IMOCJIENOBATEIbHOCTH CTEMEHENH CHUCTEMBI
CUMCJICHHsI, yMHOKEHHBIX Ha JEJUTENb, TO BCeraa BoinoHsercs A; > 0.

Ecnu xe 2% me Bxomur B mpencrasnenne wactHoro Q, T.e. qp = 0, Torma A,_j_q =
Ap_p—2— 2% .Y < 0. U rorma HeOOXOIHMO MIPOBEPUTH BXOXKIAEHUE 2"_1, JUIS 9ero HaXOOUTCS
Ap—k = Dpog-2 — 2k=1.y.

B cucreme ocraTouHbIX KiaccoB JiroOoe unciao X < P OOHO3HAYHO TPEACTaBIISIETCS
HaOOpOM OCTAaTKOB X; OT AeneHus yuciaa X Ha B3auMHO mpoctbie moayiu COK p;, rme x; =
X mod p;, P = [}, p; - pabounii nuanazon COK, i = 1, n. Boccranosnenne uucna X us COK
B TMO3UIMOHHYK) CHUCTEMY CUHCJIEHHS MOXET ObITh MPOM3BENAEHO, KaK B MPOTOTHIE, C

UCTIONIb30BaHHEeM NpulOmkeHHo Kuraiickol TeopeMsl 00 ocTaTkax

2= <3
P4 Pi )
i=1
o 1
rae k; = L, P, =P/p;, |P | — MyJIbTUIUIMKATHUBHAsT nHBepcus. OnHako ko3dduuneHTs!

k; penxo oka3pIBatOTCS KOHEYHON ):[po6b}0 U OKpYyTJIEHHE MPUBOANT K HAKOIUIEHHIO OLIHOOK.
3HaK B CUCTEME OCTATOYHBIX KJIACCOB HAIlle BCErO BBOAUTCS pa30HEHHEM Auara3oHa Ha

ABC 4aCTH, TOraa € y4€TOM JUHAMUYCCKOro Auara3oHa P B8 COK moxHO npeacTaBUThb YUCJIa

P-1
- = <X< T ecqin P HedeTHOE,

P P
—=<X< > 1, ecau P detHoe.

N



Torna

P-1

P
X — nonoxurenbHoe, eciii 0 < X < > 1, ecmu P —4ernoe, 0 < X < -

ecqii X — HEYETHOE,

P P+1
X — oTpULIaTENIbHOE, €ClIU > < X < P, ecnu P — gerHoe, - < X < P, ecnu X — He4eTHOE.

JUis BBITOJIHEHUS IeeHus 1o popMyJie HEeOOXONMO BBITIOJTHEHUE OTepaLiuii CpaBHEHHS
yncen, npeacrasieHHbix B COK u onpenenenus 3Haka.

ITockonbky COK siBnsieTcss HEMO3UILIMOHHON CHUCTEMOH CUMCIEHHsS], TO AJI CPaBHEHUS
9HhceNl W ONpeAeNeHUs 3Haka, T.€. HaxXOXIEHHUS IOJOKEHHs YHCIa Ha YHCJIOBON MNpPsSIMOIA,
BBIUHCIIAIOT MO3ULMOHHYIO XapakTepucTuky. IIpumMepoM mo3UIIMOHHON XapaKTepUCTHKN MOXKET
cnyxkuth Kuralickas Teopema 00 ocraTkax ¢ ApoOsSMH, UCMOJIb30BaHHAS B mpoTtoture. [pyroi

TIO3UIIHOHHOM XapaKTePUCTHKON MOskeT ObITh BBeneHHast .. Akymickum QyHKIHS sipa;

n

CxX) = Zwi L,{J .

i=1

Uncna w;, Ha3blBaeMble BeCaMH, B HaHHOH (opmysie MOryT OBITh B OINpPENENEHHOM
CMBICJIE TIPOU3BOJIBHBIMH. FIMEHHO OHM OIpPENeNsOT KaKAYI KOHKPETHYI (YHKLUHUIO siapa U
MOTYT MEHATHCS B 3aBUCUMOCTH OT 3a7a4du. ba3oBbIM CBOWCTBOM (DYHKIHMHM spa SIBISIETCS TO,
YTO €€ MAaKCUMAJIbHBINA THAna30H MOXKET MEHSTBHCS U MOXKET OBITh 3HAUUTENIbHO MEHbIIE YhCia
P B 3aBucumoctu ot BbIOOpa BecoB. Hampumep, Mbel moxkeMm B kadectse C(P) mcmonb3oBaTh
HEKOTOpPOe TMPOM3BOJIbHOE 3HaueHue Cp, obOnagaroiee HEOOXOOUMBIMH JUISL  PELICHHS
KOHKpeTHON 3ajauu cBoiicTBamu. 3HaueHus QyHkuuu snapa C(X), 3agaHHON Becamu

Wy, Wy, ..., Wy, ipu yeioBun 0 < C(X) < Cp, X € [0, P), MOXHO BBIMHCIUTE C UCTIOJIb30BAHHEM

bopmysl

con =y c-x|

Cp

rne B; = P; - |Pi_1|pi — oproronanbHbie 6azucel COK. Ongnako B obiiem cinydae QyHKus sapa

He 00JiajaeT MOHOTOHHOCTBIO, HEOOXOTUMOM JIJIsi CPDABHEHUS YHCEIT.
Jlnst mocTpoeHust PYHKLUU siipa € 3aJaHHBIMU CBOWCTBAMH BOCIIOJIb3YEMCS aJITOPUTMOM.
AaroputMm 1. ITonbop mapameTpoB (yHKIHMH sApa CHELUATBHOTO BHAA IJIST 33JaHHOTO
Habopa mMonyJieit.
Bxoonvie oannvie: Habop monyneit COK p4, py, ..., pn. Tpebyercst mocTpouTsh QyHKIHIO
sapa ¢ MoxyJieM crienuanbHoro Buaa ¢ Cp = R(N) u HeoTpuuaTenbHbIMU KO3 UITHEHTAMH.
Buvixoonsie oannvie: k03pGUIHEHTBI W, W), ..., W, TIOCTPOSHHOH (PYHKIIHH sITIpa.

1. Tlonoxum BHavane N = [log, P,].



2. Jlna samanHol Benmumnbsl N paccuntath w; = [R(N) - Pi_llp.’ i=12,..,n, u Cp =P-
i

.
n W

=17, TAe R(N) =2V,

R(N)-Cp

3. Paccuurars Q o popmyne Q = >

4. Ecmu Q < 0, To monoxkurb N = N + 1 u nepeiitu k mary 2. MHaue, nepelTy K mary 5.
5. Tlomobpare q; Tak, 4tobel Q = qq + q, + -+ q,. Paccumrate w; = q; p; + W, s
i=12,..,n.

6. Ilposeputs YCJIOBUS OTCYTCTBHUE KPUTHYECKUX anep CHU3Y:

Clpr) =35 w; l%] >0 u OTCYTCTBHE KPUTHYECKHX saep CBEPXY:

o (li—k + 1) w; —wg > 0, s Bcex kK = 1,2, ...,n. Eciu He BBINOJNHSIETCS, TO MOJOKUTD
i

N = N + 1 u nepeiitu k mary 2.
Koney aneopumma 1.

Torna ¢pyHKIMS SApa, C 3aTaHHBIMU CBOWCTBAMU OyIeT 3a/laHa BhIPAKEHHEM

=Y e x| ©)

Cp

B;-C 5 -
rne C(B;) = lTP_p_-L u B;=P;-|P; 1|P. Hcnonssosanue Cp = 2V mossomut 3¢dexkTusHO
12

BBITIOJIHATH ONEPALNU AeJIeHUs U HAXOXKAEHUS OCTaTKa OT JeJIEHHs], TOCKOJIbKY Pe3yJIbTaT paBeH
miaamuM N OuTaM CyMMBL
JUisi cpaBHEHMSI YUCE BOCIIONb3YEMCs CIENYIOLUM alITOPUTMOM:
Aaropurm 2. CpasHenue uucen, npencrasieHHbsix B COK, ¢ ucnonszoBanuneM QyHKIuH
Spa C HEOTPHULATEIbHBIMU KO3 (hPULIHEeHTAMU.
Bxoonwie oannvie: X = (xq, x5, v, Xp) 1Y = (Y1, V2, vrr V)
1. Beruucuts C(X) u C(Y)
2. CpaBHeHue
@Ecm C(X) <C(Y), ToX <Y
b)Eciu C(X) > C(Y), ToX >Y
(¢)Ecmu C(X) = C(Y), 10
Decmux, <y, T0X <Y
2)ecnmu x, >y, 10X >Y
3Jecmuxy =y, ToX =Y
Koney aneopumma 2.
B naHHOM ciyuae B3ATHI HEOTpULATEIbHbIE KOIPOUIIUEHTBI Wy, Wy, *+ , Wy U Wy # 0 —

NepBBIi HE PaBHBIN HYJIO KO3(PPHULIIEHT.



JUtst ompenenieHust 3HaKa YKCia, HEOOXOIMMO TOCTPOHUTh TaKYH (YHKIHMIO siIpa, 4TOOBI
C(X) < C(K) nnst nonoskurenbhbix uncen u C(X) > C(K) nnsa orpuuarensHbix, tne K = P/2
ecm P — yernoe (K = (P —1)/2 ecnu P — HewerHoe). K — sBJsIeTCSI CepeqMHOI TUamna3oHa
COK. T.e. Bocniosip30BaThCs anroputMom 2 1ist X u K.

Paccmotpum npumep nenenus B COK Ha ocHoBe pyHkiuu (3) u anropurma 2.

Bosemem B kauecrse COK {11,13,17,19}. Torma P = 46189, P; = 4199, P, = 3553,
P, = 2717, P, = 2431, P[* = 7, ;1 = 10, Py = 11, P;* = 18, B, = 29393, B, = 35530,
B3 = 29887, B, = 43758. Bocmnonb3oBaBimuch anroputmMom 1, moayumm N =17, w,; =
16,w, = 8 w; =5w, =09.

Torna BcnomoratenvHble 3Hadenust C(B;) Oymyr pasubl C(B;) = 83408,C(B,) =
100824, C(B3) = 84811,C(B,) = 124173. U pyHKuus simpa IPUMET BUL

C(X) = 83408 - x, + 100824 - x, + 84811 - x5 + 124173 - x| 17.

Cepenunoii quanaszona COK 6yner K = 23094, s koroporo C(K) = 65517.

Haiinem uactaoe or nmenenuss X = (5,4,3,5) va Y = (1,10,6,4). IlpoBepum 3HaKH
neauMoro U nenvrests, 1uist yero Berauciaum C(X) u C(Y):

C(X) = 122770 > 65517 = C(K), 4ucio OTpULIATEILHOE,

C(Y) =54 < 65517 = C(K), 4uCI0 TOJTOKUTENBHOE.

ITOCKOJIbKY A€TUMOe U IeUTeNlb PA3HBbIX 3HAKOB, TO PE3yJbTaT OyaeT OTPHLATETbHBIM.
JUist nenmMMoro HaiaeM MPOTHUBOIOJIOKHOE 3HAYeHHe, YTOObI BBIMOJHATH JENEHHE Ha
aOcomoTHpIME  3Ha4deHHssMH, i 3Toro B COK HeoOXomumMo ©3 MOZyJsi BBIYECTh
COOTBETCTBYIOIUI OCTaTOK.

—X =Py — X1, 02 — X3 e, P — Xp) = (11 = 5;13 —4;17 — 3; 19 - 5).

Ionyuum |X| = (6,9,14,14). Tlpencrasnenus creneneir «2» B COK wmoryt ObITh
BBIYHCIIEHBI 3apaHee B 3aBucuMocTu OT auanasoHa COK (HauBbICInasi CTENeHb BXOKIEHUsS 2™
paBHa |log, K |) v 3amicanbl B amsiTh:

2% = (5,4,13,6), 213 = (8,2,15,3), 212 = (4,1,16,11), 2! = (2,7,8,15),
210 = (1,10,4,17),2° = (6,5,2,18), 28 = (3,9,1,9), 27 = (7,11,9,14),
26 = (9,12,13,7), 25 = (10,6,15,13), 2* = (5,3,16,16), 2% = (8,8,8,8),

22 = (4,4,4,4),2' = (2,2,2,2),2° = (1,1,1,1).

HawuBbiCinas BO3MOXKHAsi CTEMEHb YACTHOTO TIPH BBIMOJHEHWH JIEJIEHUS DPaBHA
pasmepHOCTH aenumoro. JIjisi onpeeneHnst HEOOXOAUMO MOCIIEN0BATENBHO YMHOKAS ETUTENb
Ha 2 HafiTM uMCNO, M KOTOPOrO 3HAYEHHs (DYHKIMH SAPA YHOBIETBOPSIOT BBHIPAKEHHIO
c(x < c(24y)).

C(28|Y]) = 4155 < C(|X]) = 8264 < C(27|Y]) = 8331



ITo popmyne (2) Boraucium Ay, = X — 27 - Y
A, = (6,9,14,14) — (7,11,9,14) - (1, 10, 6,4) = (10,3,11,15),A, < O.

3nauut 27 He BXOAWT B TpezacTasieHue yactHoro Q. Iposepum 28, Bbuciue A, = X —

26.Y:
A, = (6,9,14,14) — (9,12,13,7) - (1,10,6,4) = (8,6,4,5),A, > 0.
3naunt 2° BxomuT B mpencrasienue yactHoro Q. Iposepum 2°, Berucius Az = A, —
25.Y:
A; = (8,6,4,5) —(10,6,15,13) - (1,10,6,4) = (9,11,16,10),A; > 0.
3Haunt 2° BXOAMT B mpexacTasieHue yactHoro Q. Iposepum 2%, Bbraucnus A, = A; —
ARDE
A, =(9,11,16,10) — (5,3,16,16) - (1,10,6,4) = (4,7,5,3),A, > 0.
3uaunt 2* Bxomur B npencrasnenue yactaoro Q. ITposepum 23, Beruncnus Ag = A, —
2%.v:
As=(4,7,53)—-(8888):(1,10,6,4) = (7,5,8,9),A5 > 0.
3uaunt 23 Bxomur B npencrasnenue yactaoro Q. ITposepum 22, Berumcius Ag = Ag —
22.v:
A¢ =(7,5,89) —(4444)-(1,10,6,4) = (3,41,12),A¢ > 0.
3Haunut 2? BXOAMT B mpesacTapieHue yactHoro Q. Ilposepum 21, Bbruucnus A, = Ag —
2t Y:
A, =(341,12) - (2,2,2,2) - (1,10,6,4) = (1,10,6,4),A, > 0.
3uaunt 2! Bxomur B mpencrasnenue yactHoro Q. Ilposepum 2°, Berumcnus Ag = A, —
20.y:
Ag = (1,10,6,4) — (1,1,1,1) - (1,10,6,4) = (0,0,0,0),A, = 0.
3naunt 2° BXOAMT B MpeACTaBNeHHE YacTHOTO Q.
Taxum obpazom
Q] =26 +25+2%+2% +22 + 21+ 20 =127.
T k. pe3ynbTaT JOJDKEH ObITh OTPULATENbHBINH, TO @ = —127. IIpoBepum
—% = —127.
23
JlaHHO€E yCTpOHCTBO AeneHus uncen, npeacrasieHHblx B COK, nosicusiercst purypamu 1-
4.

Ha ¢urype 1 npencrasiena obmas CTpyKTypHast CXxeMa yCTPONCTBA, KOTOPasi CONEPIKUT
BXoA aenumoro 1, Bxox aenutens 2, OJOK BBIUUCIIEHUS MO3ULHMOHHBIX XapaKTEPUCTHK 3, OJIOK
YTOYHEHUs aNMpOKCUMAIIMOHHOTO psina 4, OJOK BBIBOJA YAaCTHOIO 5 W BBIXOA YacTHOro 6.

Bxonel mgemumoro 1 u nenurens 2 TOAKIIOYEHBI K IMEPBOMY U BTOPOMY BXOAaM OJioka
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BBIUMCJICHUSI TTO3MLIUOHHBIX xapakTepuctuk 3. C mepBoro BbIXOAa OJiOKa BBIYUCIICHUS
MO3UIIMOHHBIX XapaKTePUCTHK 3 3HAYEHHE 3HAKa pe3yJibTaTra MOCTYIMaeT Ha MepPBbIi BXo OJI0Ka
BbIBOZIa 4aCcTHOTO 5. CO BTOPOro BhIXOAA 0JI0KA BHIUUCIICHHSI MTO3ULIMOHHBIX XapaKTEPUCTHK 3 Ha
BTOpPOM BXOx OJioKa BbIBOAA 4acTHOro 5 mocrymaer curHan «|X| < |Y|», T.e. uto pesymbrar
nenenust paBeH 0. C TpeTbero BbIxoaa OJIOKa BBIYMCIEHHS MO3ULHOHHBIX XapAaKTEPUCTHK 3 Ha
TpeTuil Bxox OJIOKa BBIBOAA 4YacTHOro 5 moctymaer curHan «|X| = |Y|», T.e. uTo pesyabrar
neneHus paeH 1, B 3aBUCHMMOCTHM OT 3HAaKOB BXOAHBIX 4ucen. C 4YeTBepTOro M IIECTOrO
BBIXOJIOB OJIOKA BBIYUCIIEHUS TO3UIIMOHHBIX XaPAKTEPUCTUK 3 HA TEPBBIA U TPETHH BXOIbI
OJIOKa YTOYHEHUs aNMPOKCHMALMOHHOTO Psiia 4 MOCTYHArT abCONOTHBIE 3HAYESHHUSI TEJTMMOTO
|X| v nemurens |Y|. C maroro Beixoma OJ10Ka BBIYHUCIEHHS TO3UIMOHHBIX XapaKTEPUCTHK 3 Ha
BTOPOU BXOJ OJIOKa YTOYHEHHS amMmpOKCHMAIMOHHOTO psiia 4 MOCTymaeT 3HauyeHue (PyHKIUH
sapa abcomorHoro 3Hadenus npenumoro C(|X|). C mepsoro BeIXOma ONOKa YTOYHEHHSI
ANMPOKCUMAIIMOHHOTO psiia 4 Ha YeTBEPThIN BXOA OJIOKAa BBIBOJA YACTHOTO 5 MOCTYMAET CUTHAI
OKOHYaHHUs nepedopa creneHed «2», BXOmAmuX B npezacrasieHue dactHoro . Co BToporo
BbIXO/A OJIOKa YTOYHEHUsS aNmMpOKCUMAILMOHHOTO psina 4 Ha TATHIA BXON OJIOKa BBIBOAA
YaCTHOTO 5 MOCTYNArOT CTENEHU «2», BXOJsLINe B NpeAcTaBieHne yacTHoro (. Ilepsriii BeIxon
OJI0Ka BBIBOJA YACTHOTO 5 SIBJIIETCS BBIXOAOM YaCTHOTO ©.

Ha ¢urype 2 npencrasiena cxema 0JI0Ka BBIYUCICHUS MO3UIIUOHHBIX XaPAKTEPUCTUK 3,
KOTOpasi COAEPKUT UHBEPTOPBI AeTUMOro 7 u aenurens 14, 00K YMHOKEHUSI HA KOHCTaHTHI 8,
11, 15, 18, 6moku cnoxenust 9, 12, 16, 19, 61oku onpenenenus 3Haka 10 u 17, MyJIbTUITIIEKCOPBI
13 u 20, snement XOR 21, 610k cpaBHeHus 22.

Ha Bxoner nenumoro 1 u genurens 2 mocTynaroT 3HaueHus aenumoro X u genurens Y,
npencrasnennbie B COK, T.x. (Xq, Xy, ..., Xp) ¥ (V4,V2, ..., ¥n). B uHBepTOpax nemumoro 7 u
nenutens 14 BBIMUCISIOTCS NMPOTUBOIOJIOXKHbIE 3HaueHnss —X u —Y coorBercrBeHHO. B COK
IV TIOJyY€HUs] TPOTHBOIMOJIOKHOIO 3HAaYeHWss —X HEoOXOOMMO U3 MOAYJS BBIYECTh
COOTBETCTBYIOIIUN OCTATOK (P — X1, P2 — Xg, v, Py — Xp). 3areM unicia X u —X, Y u —Y B
Ookax yMHOKeHUs Ha KOHCTaHTHI 8, 11, 15, 18 COOTBETCTBEHHO YMHOXKAIOTCS HAa KOHCTAHTBI
sHaueHnii (QyHKuuu sigpa oproroHanbHbix 0OasucoB COK C(B;), T.e. B kKaxmom Oyoke
MPOMCXOIUT MapajuieibHoe yMHOXeHne ocratkoB Ha C(B;) mo dopmyne (3). 3HaueHus
NpOM3BENEeHNI ¢ OJIOKOB YMHOKeHHsI Ha KOHCTaHTHI 8, 11, 15, 18 mogaroTcst Ha BXOnbI GJIOKOB
cnoxxenus 9, 12, 16, 19 cooTBeTCTBEHHO, HA BBIXO KOTOPBIX MONaroTcst Mitaaimre N OUT CyMMBl,
YTO COOTBETCTBYET HAXOXKIEHHIO ocTaTka mo moxymo 2V B ¢popmyne (3), N ompenensercs
3apaHee 1Mo aropuTMy 1, mpu mocTpoeHnn GyHKUNHU Sapa.

Ha nepsrie Bxoap! 0710k0B onpenenenus 3Haka 10 u 17 mocTynmaroT 3HaUEHHs AETUMOTO

n ACIuTCIisl CO BXOAOB ACIHMMOIO 1n ACITUTEIA 2 cooTrBeTcTBeHHO. Ha BTOPBIC BXOAbI 0JI0KOB
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onpenenenusi 3Haka 10 u 17 mocrynator 3uauenust Gpynkuun simpa C(X) u C(Y) ¢ BbIXOHOB
6nokoB cnoxkeHus 9 u 16 coorBercTBeHHO. B Onokax onpenenenus 3Haka 10 u 17 mpoucxonut
CpaBHEHHME 3Ha4YeHMH (YHKIMM sipa M OCTaTKOB IO OJHOMY W3 OCHOBAaHUH C CepenuHON
nnanasona K COK mo anroputmy 2. 3HaueHust 3HakoB X U Y ¢ BBIXOIOB OJIOKOB OMpeaesieHus
3Haka 10 u 17 moctynaroT Ha Bxonbl diaementa XOR 21, a Takke Ha ynpasisifOIIME BXOAbI
myJabTaIUIeKCOpoB 13 u 20 coorBercTBeHHO. Bhixon snementa XOR 21 sBisiercs mepBbIM
BBIXOZIOM OJIOKA BBIYHUCIICHHSI O3ULIMOHHBIX XapaKTepuCTuK 21.

Ha mnepBriii u BTOpOH HH(GOPMAIMOHHBIE BXOIbl MYyJIbTHUIUIEKCOpa 13 moCTynaroT
sHauenne Qyukumu siapa C(X) ¢ Beixona Oj10Ka cloxeHus 9 v 3HaYeHHe nenuMoro X ¢ BXoza
nemumoro 1. Ha Tperuii um uerBepThIi HMH(OPMAILMOHHBIE BXOIBI MYyJIbTUIUIEKCOpa 13
nocrynaroT 3HadeHune gpynkuun siapa C(—X) ¢ Beixoma Gyoka cinoxkenust 12 u 3HaueHune —X ¢
BbIXOZa MHBEpTOpa 7. [lepBhIii BBIXON MYJIbTHILIEKCOpA 13 MOAKIIIOUEH K BTOPOMY BXOAY OJiOKa
cpaBHeHHs 22 W TISITOMY BBIXOAY OJIOKA BBIYHMCICHUS TMO3MLMOHHBIX XapaKTEPUCTUK 3 H
nepenaer 3HadeHne QyHKIMH siapa OT abcomoTHOro 3HaveHust nenumoro C (| X|). Bropoii Bexoxn
MYJIBTUIUIEKCOpPa 13 MOAKIIFOYEH K MepBOMY BXOAY OJIOKa CpaBHEHUs 22 U SIBISIETCS] YETBEPTHIM
BBIXOZIOM OJIOKa BBIYHMCICHUS MO3MIMOHHBIX XapaKTEPUCTHK 3 U Tepenaer abCONMOTHOe
3HAaYEeHHE AEeTUMOro | X|.

Ha mnepBeiii u BTOpOH HH(GOPMALMOHHBIE BXOABI MyJbTUIUIEKCOpa 20 MOCTYHaroT
sHauenne QyHkumu siapa C(Y) ¢ Bexona Onoka ciokenus: 16 u 3HaueHue penutens Y ¢ BXxona
nenurens 2. Ha tperuit u uerBepThiii HHOOPMALMOHHBIE BXOABI MyJIbTUILIEKCOpa 20 MOCTynaroT
sHayenne Qynkuuu sigpa C(—Y) ¢ Beixoma Gnoka cnoxkenusi 19 u 3Hauenme —Y ¢ BbIXOHA
unBepropa 14. IlepBblii BbIXxOx MyJabTHIUIEKCOpa 20 TOAKIIOYEH K TpeTbeMy BXOAy OJoka
cpaBHeHMs 22 W Tepenaer 3HaueHHe (PyHKUIUHU siapa OT aOCONIOTHOTO 3HAYEHHsS NETHTENs
C(]Y]). Bropoii Beixon mynbTuruiekcopa 20 MOAKIFOYEH K YETBEPTOMY BXOAY OJIOKa CpaBHEHWUSI
22 W SBJSETCS LIECTBIM BBIXOIOM OJIOKA BBIYHCIIEHHS TMO3UIMOHHBIX XapaKTEPUCTHK 3 U
nepenaer abCONOTHOE 3HaYeHue aemurens |Y|.

Bnok cpaBHeHust 22 Ha ocHOBe anroputma 2 mo 3Hauenwsm C(|X|),|X| u C(|Y]),|Y]
CpaBHHUBAET aOCONIOTHBIE 3HAUEHHS NEIMMOTO M JIEJIUTENS U MOJAeT Ha MEPBBIH BBIXOX OJIOKa
cpaBHeHus1 22 curHan B ciydae «|X| < |Y|», xoropslii moctymaer Ha BTOPOi BbIXOX OJIOKa
BBIYMCIICHNS] TIO3ULMOHHBIX XapPaKTEPUCTUK 3, MOJAET HA BTOPOH BBIXOA OJIOKa cpaBHEHMs 22
curHan B ciydae «|X| = |Y|», koTopelii moOCTymaer Ha TPeTHUH BBIXON OJIOKA BBIYHCIIEHHUS
MO3ULMOHHBIX XapaKTEPUCTHUK 3.

Ha ¢urype 3 uzoOpakeH OJIOK YTOYHEHMs ANIpPOKCHMALIMOHHOTO psina 4, KOTOPBIH
COIEPKUT PErucTp XPaHEHUs YMEHbIIaeMoro 23, peructp XpaHeHus penutens 24, OJoOk

YMHOXKEHUS IO MOIYJIFO 25, perucTp XpaHeHus crerneHell «2» 26, 6ok orcuera crenene 27,
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AEeMYJIbTUILIEKCOP 28, My IbTHILIEKCOpP 29, OJOK BhIMUTAHUS 1O MoAyJ0 30, OJIOKM YMHOXKEHUS
Ha KoHCTaHTHI 31 u 33, Onoku cinoxenus 32 u 34, Onok onpeneneHus 3Haka 35, anement U 36.

Ha mepBblii BXOA perucrpa XpaHeHHs yMeHbIIaeMOro 23 mocTynaer 3HadeHue |X| ¢
NepBOro Bxoaa OJioKa yTOYHEHHUs amnpoKCUMAIMOHHOro psnaa 4. Bxon peructpa xpaHeHus
nenutenss 24 SBISIETCSl TPETbUM BXOAOM OJIOKAa YTOYHEHHS ANIpPOKCUMALMOHHOTO psina 4 u
nepenaer 3HavyeHue |Y| Ha mepBblli BXOn OJIOKA YMHOXKEHHUS MO MOXYJIO 25, B KOTOPOM
OCYLIECTBJISIETCS. YMHOXEHME JeNnuTeNsi Ha creneHu «2», npeacrasieHHble B COK, xoropbie
MOCTYNAKOT ¢ MEPBOr0 BbIXOJA PErHCTpa XPAHEHUs CTENeHei «2» 26. J{OMOJHUTENbHO CTeNeH!
«2» C MepBOro BbIXOJA PETHCTpPAa XPAHEHUs CTENEHeW «2» 26 MOCTyMarT Ha BTOPOHM BXOA
AeMyJIbTUILUIEKCOopa 28, Ha MEepBBbIl BXOJ KOTOPOrO MOCTYNAaeT 3HAYE€HUE MPOU3BEACHHE C
BBIXOJIa OJIOKA YMHOXEHHSI IO MOIYJIFO 25.

bnok orcuera crenenenl 27 OCYyLIECTBJSIET ONPEAETICHUE CTENEHU «2», IJsl KOTOPOH
npomssenerne 2° - |Y| > |X| u mocne mpoBoauT oGpaTHbIA OTCHET CTeNmeHeil id TMPOBEPKHU
BXOXKA€HMsl CTENeHu «2» B MpenacTaBiieHHe 4dacTHoro (. Jlns ompeneneHus MakCHUMalbHOM
crerneHn «2» OJIOK oTcueTa CTeneHed 27 mojaeT Ha MEPBBIH BBIXOA, COSOUHEHHBIH C MEPBHIM
BXOZIOM PErucTpa XpaHEHUsi CTeNeHer «2» 26, 3Ha4eHus ajpeca, HadyuHasg ¢ 1, Opu 3TOM
MaKkCHUMaJibHasi crerneHb paBHa |log, K|, peructp xpanenus cremneneii «2» 26 mopaer Ha MEPBBIit
BBIXOZ cTeneHu «2», mnpencrasieHHble B COK. Ha BTOpoil BbIXOA, NOAKIIOYEHHBIH K
YIOPaBISIOLUIEMY BXONIY AEMYJIbTUILIEKCOpa 28, MomaeTcsi 3Ha4eHUe pekuMa padoThI MPSMOM
wM oOpaTHBIN OTCYET cTeneHel. B ciydae npsAMoro orcuera 3HaueHUE MPOU3BEAECHUS C BBIXO/A
OJI0Ka YMHOKEHHSI 110 MOIYJIIO MOJAETCS Ha TPETHH BBIXOX JEMYJIbTHILIEKCOopa 28, KOTOPBIH
HOAKJIFOYEH KO BXoAy OJIOKa YMHOKEHUSI Ha KOHCTaHTY 31, B KOTOPOM IPOUCXOUT YMHOXKEHHUE
Ha 3Ha4yeHWss (QyHKUUH simpa OT oproroHanbHbix OasucoB COK C(B;) u mocnenyroimee ux
cyokeHue B OJioke ciokeHus 32, muanmre N OUT pe3ysbraTa MOJAKOTCS Ha BTOPOM BXOA OJioKa
oTcYeTa CTereHel 27, rae MPOUCXOINT ero CPABHEHUE CO 3HAUeHHEeM (DYHKIUH siapa AEJIMMOTO,
KOTOpOE TOCTYMaeT Ha MEepPBbIA BXOJA OJIOKa OTcdeTa CTemneHeidl 27 co BTOpOro Bxona OJioka
YTOYHEHUs] aIlMpOKCUMAlMOHHOTO psima 4. B ciydae oOpaTHOro orcuera 3HAa4YeHHE
NPOM3BENEHUs] C BBIXOA OJIOKA YMHOXEHHMS [0 MOAYJIKO TIOAeTCs Ha MEPBBIA BBIXOX
NEMYJIbTUILIEKCOpa 28, HAa BTOPOW BBIXOA KOTOPOrO MOAAETCs 3HaueHue creneHu «2». Ilo
OKOHYaHHWIO OOpPAaTHOTO OTCUETa Ha TPETHH BBIXON OJIOKA OTCHeTa CTerneHel 27 MoJaeTcsi CUTHA
OKOHYaHMsI OTCYETA.

B Onoke BbmuTaHus mo monysro 30 MPOMCXOAWT BBIMUTAHHE O Qopmyne (2) u3
YMEHBILIAEMOI0, KOTOpPO€ IMOAAEeTCsl Ha INEPBbII BXOX C BBIXOJA pPErucTpa XpaHEHUs
YMEHBILIAEMOTr0 23 MPOU3BENEHHUs C NIEPBOrO BbIXOAA AEMYJIBTUILIEKCOpA 28, KOTOpOEe MOJAeTCs

Ha BTOpOH BXOJ OOKa BblUMTaHMA 1O Moayso 30. Pe3ynpTarT BRMUTAHUS MOJAETCS HA BXOX
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O50Ka YMHOXKEHHUSI Ha KOHCTAaHTHI 33, OTKyza depe3 OJIOK cloxeHus 34 MOCTymaeT Ha MepBbIH
BXOzA OJoKka ompeneneHust 3Haka 35, BTOPOHM BXOJ KOTOPOrO IMOAKIIOYEH K BBIXOAY OJOKa
BBIYUTAHUS IO MOAYJIEO 30, KOTOPBIN TaKkKe MOIKIOYEH KO BTOPOMY HH(OPMALIHOHHOMY BXOIY
MyJbTUIUIEKcopa 29. Beixox Onoka ompeneneHust 3Haka 35 TMOAKIIOYEH uYepe3 HMHBEPTOP K
nepBOMy BbIXONy 3JieMeHTy KM 36, Ha BTOpOH BXOA KOTOPOro MOCTYHAKOT CTEMEHU «2» CO
BTOPOTO BBIXOJa AEMYJIBTUILIEKCOPA 28, 1 HAa YIPABJIAIOIINN BXOJ MYJbTHIUIEKCOpaA 29, nepBbli
BXOJl KOTOPOTO COEIMHEH C BBIXOAOM PETHCTpa XPaHEHHs yMEHbIIAeMOro 23, a BBIXOX
MYJIBTUILIEKCOpPa 29 MOAKIIIOYEH KO BTOPOMY BXOAY PErucCTpa XpaHEHUs yMEHbLIAaeMoro 23.
Boixon snementa U 36 siBnsieTcsi BTOPHIM BBIXOAOM OJIOKA YTOYHEHHUS anMpOKCUMAILMOHHOIO
psna 4.

Ha ¢urype 4 uzobpaskeH OJIOK BbIBOJA YAaCTHOTO S5, comepiKamuii OJIOK CIOKEHUs MO
monayJto 37, nemynstumiiekcop 38, unseprop 39, peructp xpanenus «1» B COK 40, peructp
xpaneHuss «-1» B COK 41, MynbTumjiekcop 4acTHOro 42, MyJbTUILIEKCOP €AUHULBI 43,
MYJIBTUIUIEKCOP BbIOOp YacTHOTO 44, snement U 45.

Crenenu «2» ¢ msaroro Bxona OJioka BBIBOJA YAaCTHOTO S5 TOCTYMAKOT HA MEPBBIA BXOJ
OJ0Ka CIOKEHHUSI O MOAYJIO 37, BBIXOA KOTOPOrO COEAMHEH C MH(POPMALMOHHBIM BBIXOIOM
NEMyJIbTUILUIEKCOpa 38, KOTOpPBIM B 3aBUCHUMOCTH OT CHUrHAjJl OKOHYaHMs OTCYeTa Ha
YIPaBJISAOMNN BXOA AEeMyJbTHILIEKCOpa 38 ¢ deTBepToro Bxoaa OJOKa BBIBOJA YaCTHOTO 5
MOJNAeT pe3yJbTaT Ha BTOPOH BXOA OJIOKa CIOXKEHHs MO MONYJIO 37 WM Ha BTOPOM
MH()OPMALIMOHHBIA BXOJ MyJBTUILIEKCOPA YacTHOrO 42 M Ha NepBblii NHPOPMALIMOHHBIA BXO
MyJIbTHILIEKCOpa 4acTHOro 42 uepes unBeptop 39. Curnan 3Haka 0 ¢ mepBoro Bxona Oyoka
BbIBOJIA YACTHOTO 5 TMOCTYMAaeT HAa YIPABJAIOIIHME BXOABl MYJBTUIUIEKCOpPA YacTHOro 42 u
MyJIbTUIUIEKCOpa €OUHHIBI 43, Ha MepBbli M BTOPOH HH(GOPMAIMOHHBIE BXOIbI KOTOPOTO
MOCTYTAIOT CUTHAJBI C BBIXOAOB peructpa xpanenus «1» B COK 40 u peructpa xpaneHus «-1» B
COK cootBercTBeHHO. BpIX0BI MynbTHUILIEKCOPA YACTHOTO 42 U MYyJIBTUILIEKCOPa €AUHULIBI 43
NOJKJTIOUEHBbl K TIEPBOMY U BTOPOMY HWH(POPMALIMOHHBIM BXOJAaM MYJIBTHILIEKCOpPAa BBIOOpA
4qacTHOrO 44, Ha YMPaBISIOUMI BXOA KOTOporo mocrymaer curHan «|X| = |Y|» ¢ Tpersbero
BXOza OJIOKa BBIBOJA YaCTHOTO 5. BeIXox MysbTHILIEKCOpa YaCTHOTO 44 MOAKIIIOUEH K EPBOMY
Bxony anementa U 45, Ha BTOPOi BXOA KOTOPOTO Hepe3 WHBEPTOpP MOCTymaer curHan «|X| <
|Y'|» co BTOporo Bxona BeiBoaa yactHOro 5. Berxon snemenTa U 45 siBisieTcst BBIXOOM YaCTHOTO
6.

Paccmorpum mpensinyuuii npumep miast COK  {pq, po, p3, pa} = {11,13,17,19}. s
nanHoit COK mno anroputmy 1 paccuuteiBaroTcs BHYTpeHHHe mnapamerpel N =17, wy =
11, 15, 18, 31, 33

16,w, = 8 w3 =5,w, =9. bjoku yMHOXEHHsS Ha KOHCTAHTBHI 8

2 >

OCYIIECTBIISIFOT YMHOXKEHHUST KaXKIOr0 U3 4eThipex ocTarkoB uucia Ha C(B;) = 83408,C(B,) =

14



100824, C(B3) = 84811,C(B,) = 124173 coorsercTBeHHO. bioku cinoxenus 9, 12, 16, 19, 32
OCYLIECTBIISIIOT CJIO’KEHUE TOTYUYEHHBIX POU3BENeHNH 1 BbIBOX Miaqmux N Out yncna. Takum
oOpazom, mapbl OJIOKOB YMHOXKEHHS HAa KOHCTaHTBI C OJIOKAMHM CJIOKEHHUS peau3yoT
BoinosiHeHne popmynsl  C(X) = |83408 - x; + 100824 - x, + 84811 - x3 + 124173 - x4|,17.
HHBepTOpHl HAXOAAT MPOTHBOIOJIOKHOE 3HaYeHHe Il uucia, npencrasieHHoro B COK, nns
4ero U3 MOAYJISI BHIYUTAIOT COOTBETCTBYIOIIUI OCTATOK.

Ha Bxon nemumoro 1 momaercs X = (5,4,3,5), koTopoe mociie BbYHUCIEHUST QYHKIUH
sinpa 6JI0KaMKM YMHOKEHUsI Ha KOHCTAaHTbI 8 U ciiokenust 9 nopaer 3Hadenue C(X) = 122770 Ha
BTOpO# Bxox Oioka onpexneseHus 3Haka 10, Ha mepBeiii Bxox koroporo nomaercst X = (5,4,3,5)
¢ Bxona nenumoro 1. B 6noke onpenenenus 3Haka 10 mpoucxomur cpasaenue ¢ K = 23094 u
C(K) = 65517 no anropurmy 2. 3Hauenue 3Haka X paBHO | (OTpHIATENBLHOE) U MOCTYIAET HA
yIOPaBIAOLIMI BXOJ MyJbTUILIEKCcOpa AenuMoro 13 u Ha mepsblil Bxon asnemeHTta XOR 21.
Takxe 3Hauenue X = (5,4,3,5) mocrymaer Ha WHBEPTOp 7, PE3YJABTATOM KOTOPOro Oymer
—X =(p1 — X1, P2 — X2, e, Pn — Xp) = (6,9,14,14). Tlocne BorumciaeHuss QGYHKIMHA — sapa
Ookamu yMHOKeHUsI Ha KOHCTaHThI 11 u cnoxkenust 12 nonyvatot C(—X) = 8264. Ha nepssiii
MHPOPMALIMOHHBI BXOX MysbTHiuiekcopa 13 momaercs C(X) = 122770, na BrOpOi
urpopmannonnsiii Bxon X = (5,4,3,5), Ha tperuii unpopmarmonnsiii Bxon C(—X) = 8264, Ha
yeTBepThli MHpopMaunoHHbli Bxox —X = (6,9,14,14). IlockonbKy IeNMMO€ OTPULIATENBHOE,
TO Ha TEPBbIA BbIXON MysbTUILIEKcopa 13 momaercst C(|X|) = 8264, Ha Bropoii Beixox |X| =
(6,9,14,14).

OnHoBpemenHo Ha Bxox genurens 2 nopaercs Y = (1,10,6,4), koropoe mnocne
BBIYUCICHUsT (QYHKIHMU siipa OJIOKaMH YMHOKEHHUSI Ha KOHCTaHThI 15 u cnokeHust 16 momaer
snauenue C(Y) = 54 Ha BTOpOIi BXO OJI0Ka OMpeneseHus 3Haka 17, Ha MePBbIii BXOI KOTOPOTO
nomaercst ¥ = (1,10,6,4) ¢ Bxoma nenutens 2. B Onoke onpeneneHus: 3Haka 17 MpOUCXOIUT
cpaBuenne ¢ K = 23094 u C(K) = 65517 mno anroputmy 2. 3HaueHue 3Haka Y paBHO O
(TONIOKUTENPHOE) M TIOCTYIAET Ha YNPAaBIIOMUN BXOZ MyJbTHUIUIEKcOpa aenutens 20 U Ha
BTOpOii Bxox 3niementa XOR 21. Takske snauenue Y = (1, 10, 6,4) nocrynaer Ha unBeprop 14,
pesynbraTom Kotoporo oyaer —Y = (10,3,11,15). [Tocne Beruucnenust pyHKIHu siapa OJOKaMu
YMHO)KEHHST Ha KOHCTaHThl 18 u crmoxenust 19 monyuator C(—Y) = 130980. Ha mnepsbiii
WHPOPMALMOHHBI ~ BxOx  Mmysbruiuiekcopa 20 momaercss  C(Y) =54, wHa  BrOpOIi
urpopmanmonneii Bxox Y = (1,10,6,4), Ha Tpetmii uHdopmaumonueii Bxom C(—Y) =
130980, Ha yerBepThiii MHpoOpMaoHubi Bxon —Y = (10,3,11,15). Ilockosabky nenuTenb
TIOJIOXKHUTEJIBHBIN, TO Ha MepBbIii Bbixon MysbTuiuiekcopa 20 moxaercst C(|Y|) = 54, Ha BTOpOI

seixon |Y| = (1,10, 6,4).
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ITockonpky 3Haku y aenumoro X u fenutens Y pasHele, Ha Bbixon sjemeHta XOR 21
nojaercss curHan 1, T.e. pe3ynbTaT OTpuuarenbHbli. B Onoke cpaBHeHus 22 Ha OCHOBE
anmroputma 2 cpaBuuBatotcss C(|X|) = 8264 u |X| =(6,9,14,14) ¢ C(|Y]) =54 u |Y|=
(1,10, 6,4), nocrymatomumu ¢ MmyJbruruiekcopoB 13 u 20. IMTockombky C(|X|) = 8264 >
C(|Y]) = 54,70 |X| > |Y| u Ha Bbixomst «|X| < |Y|» u «|X| = |Y|» nomarorcst 0.

Takum 0Opa3om Ha MepBbIi BBIXOA OJIOKA BBIYUCIEHHS TO3UIMOHHBIX XapPAKTEPUCTHK 3
MOJAaeTCs 3HAK pe3yjpTaTa 1, Ha BTOPOW M TPETUH BBIXOABI MOJAKOTCA HYJH, YTO O3HAYAET
HeBbinonHenue ycaosuit «|X| < |Y|» u «|X| = |Y|». Ha 4eTBepThIii, NSATHIA U MIECTON BBIXOMBI
MOMAOTCsI COOTBETCTBEHHO 3Havenus | X| = (6,9,14,14), C(|X]|) = 8264 u |Y| = (1,10,6,4).

Ha Bxox perucrpa xpanenust nemimoro 24 momaercs |Y| = (1,10, 6,4). binok orcuera
creneHeli 27 mofaeT Ha MEPBbIN BbIXOM aapec crenenu «21», npencrasnennoit B COK, koropas
XPAHUTCSI B PETUCTPE XPaHEHUsI CTeneneit «2» 26. 3Hauenue (2,2,2,2) nmomaercsi Ha BTOPOt BXON
OJI0Ka YMHOXKEHUsI TI0 MOAYJIIO 25, Ha repBbiii Bxoa kotoporo nonaercs (1, 10, 6, 4). Pesynbrar
(2,7,12,8) noxn nelicTBueM CUTHaJa Ha YNPABJSIIOLINA BXOX AeMYJIbTUIUIEKCOopa 28 momaercs
Ha OJIOKM YMHOXXEHHUSI Ha KOHCTaHTYy 31 m cioskeHust 32, B KOTOPBIX BBIYHCISIETCS 3HAYCHUE
byuxmu siapa C(2|Y]) = 116. B Gioke orcuera creneHeii 27 1aHHOE 3HAYEHNUE CPABHUBAETCS C
C(|X]) = 8264, koTopoe mocTynaer Ha MePBbIA BXOMI, M MOCKONbKY 116<8264, mpomoimkaercs
NpsAMOM OTCYET cTeneHel. JaHHbIA OTcYeT mpomomkaercs mo 27, ans koroporo C(27|Y]) =
8331. Ilocne storo Oyok orcyera cremeHedl 27 mepexomuT B OOpaTHBIA OTCYET U IOAAET
COOTBETCTBYIOILMI CUTHAJI HAa YIIPABJSIFOLIUN BXOA AE€MYJIbTUILIEKCOpa 28.

Brok oTcyera cTemeHeii 27 TOjmaeT Ha TepBbI BBIXON anpec cTemeHu «27»,
npencrasienHoil B COK, koropast XpaHUTCSI B perucTpe XpaHeHusi crerneHeil «2» 26. 3HaueHue
(7,11,9,14) nonaercst Ha BTOPOM BXOHA OJIOKA YMHOMEHHs MO MOAYJIO 25, Ha MEPBbI BXOI
koroporo momaercs (1,10,6,4). Pesynsrar (7,6,3,18) mnom pelicTBreM CHrHaia Ha
YIPaBJSIOMNA BXOJ AEMYJbTHILIEKCOpa 28 momaercss Ha BTOPOi BXOX OJIOKa BBIYUTAHUS IO
monymo 30, Ha mepBblii BXOm Kortoporo mnomaercs |X| = (6,9,14,14). Pesymbrar A; =
(10,3,11,15) nomnaercst Ha GIOKM YMHOMKEHUSI HA KOHCTAHTY 33 M CJIOXKEHHs 34, B KOTOPBIX
BBIUKCIIsIETCs: 3HavYeHne (QyHkuu siapa C(4;) = 130980, koTopoe MoCTynaer Ha MePBbI BXOL
Onoka onpeneneHus 3Haka 35, HA BTOPOH BXOA KOTOPOTO IMOCTYMAeT 3HaueHHe A;, TOCKOJIbKY
apcno C(4;) > C(K), To A, <0 u 27 wne Bxomur B mpencrasneHue vactHoro Q. Ha Bbxon
Onmoka ompeneneHus 3Haka 35 momaercst 1, KoTopas MOCTYNMaeT Ha YIPABJSIOLMIMNA BXOX
MyJIBTUIUIEKCOpa 29, mepe3anuchbiBas 3HaueHue |X| B perucrpe xpaHeHHs] yMeHbIIaeMoro 23.
Taxoxe 1 ¢ BbIxoma O5oka onpezneneHus 3Haka 35 rmonaeTcss Ha HHBEPTUPOBAHHBIN MEPBbII BXOA
snementa WM 36, OOHyysisi 3HaU€HUE CTENEHU «27», MOAABaEMOM CO BTOPOrO BBIXOAA
AeMyJbTUILIEKcopa 28.
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Jlanee Gnok orcuera cremeHeii 27 MonaeT Ha MEPBbIH BLIXOJA anpec cTemeHH «2%»,
npenctasneHHoil B COK, koTopas XxpaHUTCs B PErUCTpe XpaHeHUsl cTeneHen «2» 26. 3HaueHue
(9,12,13,7) nomaercss Ha BTOPOI BXOZ OJIOKA YMHOMKEHHS 10 MOIYJIO 25, Ha MEPBbIH BXOX
koroporo momaercs (1,10,6,4). Pesyasrar (9,3,10,9) mnom peiicTBieM CurHansa Ha
YIPABISFOIINIA BXOA AEMYJIBTUIUIEKCOpa 28 mojaercst Ha BTOPOH BXOX OJIOKa BBIUUTAHUS IO
monyJo 30, Ha mepBbIii BXxOx KoToporo noxpaercst |X| = (6,9,14,14). Pesyavrar A, = (8,6,4,5)
nojaercsi Ha OJIOKM YMHOKEHHUsI Ha KOHCTAHTY 33 U ClOXeHUs: 34, B KOTOPBIX BbIUHCISETCS
sHauenne Qynkuun sigpa C(4,) = 4093, koTOpoe MOCTymaeTr Ha TNEPBbIA BXOx OJoka
onpeneneHus 3Haka 35, Ha BTOPOI BXOJ KOTOPOro MOCTYIaeT 3HaueHHe A,, MOCKOJbKY YHCIIO
C(4,) < C(K), To A, >0 u 2° Bxomur B mpencrasienue yactHoro Q. Ha Bbxom Gmoka
onpenenenuss 3Haka 35 mnopmaerca O, KOTOpas TMOCTyHaeT Ha YHPABJSAIOIIMI BXOA
MyJIbTUILIEKCOpa 29, 3anuchiBas 3HadeHue A, B perucrpe xpaHeHus ymeHoinaemoro 23. Taxxke
0 ¢ BbIxOma OJOKa OmpeneNeHus 3Haka 35 TMOAaeTcsi Ha WHBEPTUPOBAHHBIA IEPBBIA BXOX
snementa M 36, mpomyckas 3HaueHme crerenu «2%», momaeaemoill co BTOPOro BHIXOHA
AEeMYJIbTUILIEKCOpa 28, Ha BTOPOM BbIXO[ OJIOKAa YTOUHEHHS alIPOKCHMALIMOHHOTO psifa 4.

AHaJIOTHYHO TMPOBEPSIIOTCS OCTajbHbIe crerneHu. Hakonen, 00k oTcuera cremeHen 27
TojlaeT Ha MepBbIi BbIxoA anpec cremenu «2°», npencrasnennoit B COK, koTopas xpaHuTcs B
peructpe xpaHeHus crermeHei «2» 26. 3nadenue (1,1,1,1) nmomaercs Ha BTOpoOil BxOn OJyioka
YMHOXKEHHSI TI0 MOAyJI0 25, Ha mepBeiii Bxox kortoporo momaercs (1,10,6,4). Pesynbrar
(1,10, 6,4) nox nmeiicTBrEM CUTHAIA HAa YIPABISIOLINN BXOA AeMYJbTHILIEKCOpa 28 momaercs
Ha BTOpOH BxOn OJoOKa BBIYMTAHMS TO Moayuro 30, Ha MEpBBIH BXOA KOTOPOTO IONAETCS
4, =(1,10,6,4) c BbIXOma perucrpa xpaHeHusi ymeHburaemoro. Pesymsrar Ag = (0,0,0,0)
nojaercsi Ha OJIOKM YMHOXKEHUsI Ha KOHCTAHTY 33 W ClOoXeHUs 34, B KOTOPBIX BbIUHCISETCS
sHauenne Gynkiuu siapa C(4,) = 0, KoTopoe MOCTynaeT Ha MePBbI BXO OJIOKa ONpeaeIeHusl
3HaKa 35, Ha BTOPO# BXOJ KOTOPOTO MOCTyMaeT 3HaueHue Ag, mockonbky uncio C(4,) < C(K),
10 Ag > 0 u 2° BxoauT B mpencrasneHue yactHoro Q. Ha BuIxox 6710ka onpeseneHus 3Haka 35
noaaercs 0, KOTOpas MOCTyHaeT Ha YNPaBJISIOIIMN BXOA MyJbTUIUIEKCOpa 29, 3amuchbiBas
3HaueHue Ag B peructpe xpaneHus ymenbinaemoro 23. Takke O ¢ BbIxoAa Oioka onpeneneHus
3HaKa 35 MOAAeTCs HAa MHBEPTUPOBAHHBIN NMEpBbIN BXxoA sjeMeHTa M 36, mponyckas 3HaueHue
crenenn «2%», monaBaeMoii co BTOPOro BBIXOZA AeMyJIbTHILIEKCOpa 28, Ha BTOPOI BHIXOJ OJIOKA
YTOYHEHMsI alNpoKCUMalMOHHOrO psaa 4. Ilockonbky OTCUET 3aKOHYEH, Ha TPETUH BbIXOA
Onoka orcyera creneHel 27 MOAAETCs CUTHAJ OKOHYAHUS OTCUETA.

B Onoke BbIBOma 4HacTHOrO 4 mMpoucXoauT (OPMHUPOBAHHWE HUTOrOBOro 4yactHoro. Ha
nepBbli BXOA OJIOKA CIIOKEHUsS] MO MOAYIIO 37 MOCIEAOBATEIbHO MOCTYMAKOT CTEIEeHU «2»,

BXOJSIIINE B TPEACTABJIEHHE YAaCTHOTO (), Ha BTOPOU BXOA OJIOKA CIIOKEHHUS MO MOAYJHo 37
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MOCTYNaeT CymMMa paHee TOJyYeHHbIX cTereHed. Tak umciao «27» mocjie JOrud4eckoro
ymHoskeHusi ¢ Hyjem pasao (0,0,0,0), mocrynast Ha nepsbiii Bxox, cknanbiBaercs ¢ (0,0,0,0).
JHanee 2° =(9,12,13,7) cxnagwBaercs ¢ (0,0,0,0). 2° = (10,6,15,13) cknagsiBaeTcs ¢
26 =1(9,12,13,7), 2* =(5,3,16,16) cknameBaerca ¢ 2%+ 2° = (8,5,11,1), 2° = (8,8,8,8)
cknanpBaercs ¢ 26 + 2% + 2% = (2,8,10,17), 22 = (4,4,4,4) cknamwsaercs ¢ 2% + 2° + 2% +
2% =(10,3,1,6), 2'=1(22,2,2) ckmambBaerca c¢ 2%+ 2%+ 2%+ 2%+ 22 =(3,7,5,10),
20 =(1,1,1,1) ckmameiBaercs ¢ 204+ 2%5 4+ 2%+ 23422421 =(59,7,12) u pesynsrar
(6,10,8,13) mox melcTBUEM CHMrHaja OKOHUAHMs OTCYETA YETBEPTOrO BXona OJIOKA BBIBOZIA
YaCTHOIO 5 Ha YNPaBIJSAIOLIMI BXOI AE€MYJIbTHIUIEKCOpPa 38 mOCTynaeT Ha BXOJ MHBepTopa 39,
I7le HaxXOIWTCsl MPOTHUBOMOJOXKHOEe 3HadeHue (5,3,9,6), mocTymaroliee Ha MEPBbIA BXOL
MyJIBTUILIEKCOpPA YacTHOTO 42, Ha BTOPOil Bxox kotoporo mocrynaer (6,10,8,13) co Broporo
BbIXOZA AeMyJabTuIiekcopa 38. I1ockonpky Ha yNpasisOLIINue BXOAY MYJBTUILIEKCOPA YaCTHOTO
42 1 MyJIbTHUIUIEKCOpA €AMHMIBI 43 MOCTyNaeT CUTHAJ, YTO Pe3yJbTaT OTPULIATENIbHBIN, HA
BBIXOJI JAHHBIX MYJIbTUILUIEKCOPOB NozaarTes 3Hayenue (5, 3,9, 6) ¢ unsepropa 39 u (10, 12, 16,
18) ¢ perucrpa xpanenust «-1» 8 COK. Ilox neiicreuem curnana «|X| = |Y|» (B nansom cinyvae
0) ¢ Tperbero Bxoma OJIOKa BBIBOAA YACTHOIO 5 Ha VIPABISIOMUN BXOX MYJIBTHILIEKCOPA
BbIOOpa 4yacTHOro 44, Ha BbIXOJ noaaercsi 3HaueHue (5,3,9,6) ¢ uHBepTOpa 39 M MOCKOJBKY
curtana «|X| < |Y|» (B mannom ciydae 0) ¢ Broporo Bxoma OJiOKa BBIBOZA HYaCTHOTO 3
UHBEPTUPYETCS BTOPBIM BXOAOM dJyieMeHTa M 45, To Ha BBIXOA 4aCTHOro 6 MOAaeTcs 3Ha4€HHe
(5,3,9, 6), kOTOPOE COOTBETCTBYET 3HAUEHHIO -127.

Peanuzauus Bcero ycTpoiicTBa BO3MOXHA C HCIHOJb30BAHUEM IPOrPAMMUPYEMBIX
nornueckux wuHTerpanbHeix cxemM (IJIMC) m MOXeT HCHONb30BATBCS KaK  OTAEIBHOE

YCTPOMNCTBO, TaK U KaK COMPOLECCOP IJIsl BBIMOJHEHUSI HEMOAYJIbHBIX ONEpaLuii.
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YcTpoiicTBO aesieHHs YHCe, IPeACTABJIEHHbIX B CHCTEMe 0CTATOYHBIX KJIACCOB
dopmyna

YCTpoiCTBO [NeneHusi 4ucen, MNPEACTaBIEHHbIX B CHUCTEME OCTAaTOYHBIX KJIACCOB,
coieprKaliee BXOAbI NeTUMOr0 U JeNuTeNsi, OJIOK BBIYUCJIEHUS MO3ULUOHHBIX XapaKTEPHUCTHUK,
OJIOK yTOYHEHHsI aNMPOKCUMAIMOHHOTO psina, OJOK BBIBOJA YACTHOTO, BBIXOJI YACTHOTO, MPH
5TOM BXOJA JEJUMOTO M BXOJ JEJHUTEIs COCJUHEHbI C TMEPBBIM M BTOPBIM BXOHaMH OJIOKa
BBIYMCIICHUs TIO3ULMOHHBIX XapPAKTEPUCTHUK, TEPBbI, BTOPOW M TPETHH BBIXOABI OJIOKA
BBIYHCJIEHUSI TIO3ULUOHHBIX XapPaKTEPUCTUK COSAUHEHBI C MEPBbIM, BTOPIM M TPETHHUM BXOIaMH
OJloKka BBIBOJA YACTHOTO, YE€TBEPThIM W IIECTOW BBIXOIbI OJIOKA BBIYHMCIEHUS MMO3HIIMOHHBIX
XapaKTePUCTHK COEOUHEHbI C TIePBBIM M  TPETbUM BXOAaMHU OJIOKa  YTOYHEHUS
aTnMpOKCUMALMOHHOTO psiia, MEPBbIA U BTOPOM BBIXOA KOTOPOTO COENUHEHBI C YETBEPTHIM H
MSATHIM BXOAaMH OJIOKA BBIBOZA YaCTHOT'O, BHIXOZ KOTOPOT'O SIBJISIETCS BBIXOJOM YaCTHOTO, OJIOK
BBIUMCJICHUST TIO3UI[MOHHBIX XapPaKTePUCTHK COHEPKUT JIBAa HWHBEPTOp, 4YeThipe OJioka
YMHOKEHHUS] HAa KOHCTAHTBHI, YeThIpe OJIOKa CIIOKEHHs, Ba MyJbTHILIEKCOpa, dieMeHT XOR,
ONOK cpaBHEHHMs, IPU 3TOM 3HadeHue aenumoro, npexacrasienHoe B COK ¢ mepsoro Bxozma
MOCTYIAaeT Ha BXOJ MEePBOro OJIOKAa YMHOKEHHsI HA KOHCTaHTBI M HAa BXOJl NIEPBOTO MHBEPTOPA,
BBIXOJI KOTOPOTO MOJKJIIOYEH KO BXOIy BTOPOro OJIOKA YMHOKEHHSI Ha KOHCTAHTBI, BBIXOIbI
MEPBOr0 U BTOPOro OJIOKOB YMHOJKEHHSI Ha KOHCTAHTHI MOAKJIOYEHBI KO BXOIaM IEPBOrO H
BTOPOTO OJIOKOB CJIOKEHHSI, BBIXOIbI KOTOPBIX COEAMHEHBI C TMEPBBIM M TPETHUM BXOIAMH
NEepPBOrO MYyJBTUILIEKCOPA, 3HaueHue nenutens, npencrasieHHoe B COK co Broporo Bxopa
OJoKa BBIYHCICHHS TO3ULMOHHBIX XapPaKTEPUCTHK MOCTYMaeT Ha BXOA TpeThero OJioka
YMHOK€HHMs] Ha KOHCTAHTbl U Ha BXOJl BTOPOIO MHBEPTOPA, BBIXOA KOTOPOIO MOAKJIOYEH KO
BXOJly YETBEPTOro OJIOKa YMHOKEHHUS] HAa KOHCTaHThI, BBIXOAbI TPETHErO M YETBEPTOrO OJIOKOB
YMHOKEHHST HA KOHCTAHTBI TIOJKIIFOYEHbI KO BXOZAaM TPEThEro U YETBEPTOro OJIOKOB CIIOJKEHUS,
BBIXOJIbI KOTOPBIX COEIMHEHBI C MEPBbIM U TPETHUM BXOJaMH BTOPOTO MYJIbTUILIEKCOPA, TEPBbIE
BBIXOJbI TIEPBOTO M BTOPOTO MYJIBTHIUIEKCOPOB MOIKJIFOUEHBI KO BTOPOMY U TPETHEMY BXOJaM
OJIOKa CpaBHEHWUs, TIEPBBIA W BTOPOU BBIXOJ KOTOPOTO SIBJISIFOTCSI BTOPBIM M TPETHUM BBIXOAAMHU
OJIOKa BBIUUCJICHHS TMO3ULUOHHBIX XapaKTEPUCTHK, TEPBBIA BBIXOA MEPBOTO MYJIBTHUILIEKCOPA
NOTIOJIHUTEIPHO COEMHEH C TSTBIM  BBIXOJOM  OJIOKA  BBIUUCJICHHS  TO3MIIMOHHBIX
XapaKTePUCTHK, BBIXON 3yeMeHTa XOR sBHsieTCsS TEepBBIM BBIXOIOM OJIOKA BBIYUCIICHUS
MO3UIIHOHHBIX XapAaKTEPUCTUK, OJIOK YTOUHEHUS aMMPOKCHMALIMOHHOTO Psia COOEPXKUT PETUCTP
XPaHEeHUS YMEHbIIAeMOro, OJIOK BBIMUTAHHS MO MOIYJIIO, MYJBTHUILIEKCOP, PETUCTP XPAHEHUS
crenenell «2», OOk orcyera cremeHel, snemedT M, mpu 3ToM BbIXOA OJIOKA BBIYUTAHUS IO
MOJIYJIF0 COEIMHEH CO BTOPBIM BXOJIOM MYJIbTUILIEKCOPA, BBIXOJ KOTOPOTO COEIUHEH CO BTOPBHIM

BXOJIOM PETUCTPa XPAHEHUsS] YMEHBIIAEMOro, TPETUH BBIXOJ OJIOKA OTCUETA CTETEeHEeH SIBIISIETCS



NEePBBIM BBIXOAOM OJIOKa YTOYHEHHS aNpOKCUMALMOHHOTO Psifia, BBIXON dJeMeHTa U sBnsercs
BTOPBIM BBIXOZIOM OJIOKa YTOYHEHMs AaNIpPOKCHMALMOHHOTO psifa, OJOK BBIBOAA YaCTHOTO
COIEP>KUT OJIOK CIIOXKEHMS 10 MOIYJI0, AEMYJIbTUILIIEKCOP, HHBEPTOP, PETUCTP XpaHeHHs «1» B
COK, peructp xpanenus «-1» B COK, MyJbTUIJIEKCOP YaCTHOIO, MYJBTUIIJIEKCOP €IMHULIBI,
MYJIbTHILZIEKCOP BBIOOpa YacTHOTO, MPH 3TOM MEpBBIH BXOHX OJIOKA CIOXKEHHS IO MOJIYJIIO
SIBJISIETCSI TIATBIM BXOJOM OJIOKa BBIBOJIA YACTHOTO, BTOPOH BXOA OJIOKA CIIOXKEHHSI 10 MOIYJIIO
NOJKJIFOYEH K NMEPBOMY BBIXOAY AEMYJIBTUIIIEKCOPA, & BBIXOJ CO BXOAOM AEMYJbTHILIEKCODPA,
YIPaBJISIOMMA BXOI KOTOPOrO MOJKJIIOUEH K YeTBEPTOMY BXOAy OJIOKa BBIBOJA YAaCTHOTO, a
BTOPOM BBIXOJ KO BTOPOMY BXOJy M 4epe3 HMHBEPTOP K IEPBOMY BXOAY MYJIbTHILIEKCOpPA
YaCTHOTO, BBIXOJI KOTOPOTO COEAMHEH C MEPBBIM BXOIOM MYJIBTHILIEKCOPa BBIOOPA YaCTHOTO,
BTOPOM BXOJA KOTOPOIO COEIUHEH C BBIXOJOM MYyJIbTHUILIEKCOpA €AUHHILIBI, MEepPBbIii U BTOpPOU
BXOJIbl KOTOPOTO CO€AMHEHbI ¢ peructpamu xpaHeHus «1» um «-1» B COK cooTBeTCTBEHHO,
yIPaBISIOLINE BXOAbl MyJBTUIUIEKCOPA YaCTHOIO U MYJIbTUILIEKCOPA €AUHULIBI COEAUHEHBI C
NEepBbIM BXOJAOM OJIOKa BBIBOJA YACTHOTO, YIPABISIOIIMN BXOJ MYJIbTHUIUIEKCOpA BBIOOpA
YaCTHOTO TOAKIIIOUEH K TPETheMy BXOAY OJIOKa BBIBOAA YACTHOTO OTJIMYAIOLIEeCs] TeM, YTO
ISATHIN BBIXOJ OJIOKA BBIMHMCIEHHS MO3HLIMOHHBIX XapaKTEPUCTUK COENUHEH CO BTOPBIM BXOIOM
Onmoka yYTOYHEHHMsS AaNIPOKCHMALMOHHOIO psAga, B OJIOK BBIUMCIEHUS ITO3ULMOHHBIX
XapaKTEePUCTHK BBEIEHBI EPBBIH U BTOPOH OJIOKH OnpeneseHns 3Haka, B OJIOKaX YMHOXKEHHS Ha
BuCp _ Wi

;, rac
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KOHCTAHTBI TIPOU3BOIUTCS YMHOXKEHHE Ha opToroHabHble 6asrcel COK C(B;) =
B;=P;- |Pi_1|p.’ P, =P/p;, |Pi_1|p. — MyJIbTUIUIMKaTUBHAsE uHBepcust, P = [, p; - pabounii
12 l

muanazoH COK ¢ MonyisiMut pq, Py, ..., Pn, B OJIOKaX CyMMHUPOBAHHUSI MPOUCXOIUT BBIYHCIICHUE
dynxums sapa C(X) = [XiL; C(By) - x;l¢,, KoTOpas moaGupaercs U3 yCIOBHsS MOHOTOHHOCTHU U
OTCYTCTBHSI KpUTHUUECKUX sifiep, rae Cp = 2V — MakcuManbHbIA nuanasoH GyHKLMY Sapa, a Beca
W; XapaKkTepH3YIOT KOHKPETHYIO (YHKILUIO sapa, MPH 3TOM HA BBIXOA OJIOKOB CIIOJKEHHS
IOoJar0TCA N MJIQOIITUX 6I/IT CYMMBI, BbIXOAbI TMEPBOIO N TPETHETO 6.HOKOB CJIOKEHUA
AOMOJHUTECIBbHO COCAHWHCHBI CO BTOPBIMU BXOdaMH IIEPBOTO U BTOPOTO 6J'IOKOB OINIPECACIICHUA
3HaKa, NMEPBLIC BXOAbl KOTOPBIX COCAUHEHBI C TICPBBIM U BTOPbBIM BXOJaMHU 6HOKa BBIYUCJICHUSA
MO3ULIMOHHBIX XAaPAKTCPUCTHK, da BBIXOABI COCAMHCHBI C YIPABIAIOIIMMU BXOAaMHU IMEPBOTO U
BTOPOrO MyJIbTUILIEKCOPOB COOTBETCTBEHHO, U C MEPBbIM U BTOPBHIM BXxoaamu snemeHTa XOR,
HepBbeI u BTOpOﬁ BXObI 6.]'IOKa BBIUUCJICHUA TMO3ULHWOHHBIX XAaPAKTEPHUCTHUK AOIMOJIHUTCIBHO
COCAUHCHBI CO BTOPBIMH BXOHaMU IEPBOr0 W BTOPOro MYJIBTUILICKCOpPA, YETBCPTHIC BXOAbI
KOTOPBIX COCAUHECHBI C BBIXOAAMU MEPBOr0 U BTOPOr0O MHBEPTOPOB, BTOPHIC BHIXOABI IEPBOIO U
BTOPOTO MYJIbTUILJICKCOPOB COCAUHECHDBI C MEPBBIM U YETBEPTHIM BXOAAMH 6J'IOKa CpaBHCHUA U

YETBEPTHIM U IHICCTbIM BbIXOdaMU OJIOKa BBIMMCIIEHUS MO3ULIMOHHBIX XapaKTEPUCTHUK, B 00K



YTOYHEHUs allPOKCUMALIMOHHOTO PsiZia BBEAECH PETHCTP XPAHEHUS NEeNUTeNs], OJIOK YMHOXKEHUS
10 MOAYJIFO, NEeMYJbTHILIEKCOpP, ABa OJIOKAa YMHO)KEHHS Ha KOHCTAaHTY, Ba OJIOKA CIIOXKEHUS,
ONoK ompeneneHus] 3HaKa, NMPU 3TOM OJIOK OTCUETa CTENeHelW BO BpeMs IMpPsIMOrO OTCYeTa
BBIUMCISIET MAaKCHUMAJbHYIO CTEleHb YacTHOrO, a BO Bpems O0OpaTHOro OTcueTa
HIOCJIEIOBATENIbHO TepeiaeT ajpeca CTemneHed «2» B mopsake yObIBaHHMS Ha MEPBBIH BXOI
perucTpa XpaHeHHs CTeneHeil «2», BbIXOA KOTOPOro IOAKIIOUEH KO BTOPOMY BXoay OJoka
YMHOXKEHHUS] 10 MOAYJIIO M BTOPOMY BXOAY JAE€MYJIbTUIIEKCOPA, HA YIPABJISIOMUNA BXOA
KOTOpPOTO MOCTYMAeT CUTHAJ CO BTOPOTO BbIXOAA OJIOKA OTCYETa CTENEHeH, a Ha MEPBbIH BXOX
CHTHAJI C BbIXOJ1a OJIOKA YMHOKEHHSI 10 MOJYJIIO, TIEPBbIA BXOJl KOTOPOT'O COSAMHEH C BBIXOJIOM
perucTpa XpaHEHUsl AETUTENs, BXOX KOTOPOTO SIBJIIETCSl TPEThHUM BXOAOM OJIOKa YTOYHEHUS
anmnpOKCHUMAIMOHHOIO psifia, MEPBbIH BXOA KOTOPOrO MOAKIIOUEH K MEepBOMY BXOAY pErucTpa
XPaHEHHUs] YMEHBIIAEMOro, a BTOPOHW BXOJ TMONKIIOYEH K IMEpBOMY BXOAy OJIOKa OTCUeTa
CTETIEHeH, TPETUH BBIXOJ AEMYJIbTUILIEKCOPA MOAKIIOUYEH KO BXOAY MEPBOro OJIOKa YMHOKEHUS
Ha KOHCTAHTBI, BBIXOA KOTOPOTO MOAKIIOYEH KO BXOAY NEPBOro OJIOKA CIOXKEHHsI, BBIXOJ
KOTOPOTO TMOJKJIFOYEH KO BTOPOMY BXOAy OJIOKAa OTCYETa CTENEHEH, BBIXOA PETUCTPa XPaHEHHUS
YMEHBIIIAEMOTO TMOIKJIOUYEH K IMEePBOMY BXOAY MYJIBTHUIUIEKCOpAa M TEPBOMY BXOAY OJIOKa
BBIYUTAHUS 110 MOJYJIIO, BBIXOJ KOTOPOTO MOIKIIIOYEH KO BXOAY BTOPOro OJIOKa YMHOXEHHUS Ha
KOHCTaHTBI U BTOPOMY BXOAy OJIOKa OTNpenesieHus! 3HaKa, BBIXOJl BTOPOro OJIOKa YMHOXKEHUS Ha
KOHCTaHTBI MOAKJIOYEH KO BXOAY BTOPOro OJIOKa CJIOXKEHHsI, BBIXOJ KOTOPOTO IMOAKJIIOYEH K
NIepBOMY BXOAy OJIOKa OMNpeneNeHus] 3HaKa, BBIXOJ KOTOPOTO MOAKIIOYEH K YIPABISIOIEMY
BXOJly MYJIbTUIUIEKCOpPAa U uepe3 HMHBEPTOp K IepBOMy BxoAy sneMmeHta M, BTOpOH BXOA
KOTOPOTO COEAMHEH C BTOPBIM BBIXOAOM J€MYJbTUIUIEKCOPA, MEPBBbI BBIXOA KOTOPOIO
NOJKJIIOUEH KO BTOPOMY BXOAy OJIOKAa BBIYUTAHMS IO MOAYJIO, B OJIOK BBIBOAA YAaCTHOTO
NOTIOJIHUTENIBHO BBEJEH 3JIeMeHT I, mepBblii BXOA KOTOPOrO COEAUHEH C BBIXOIOM
MYJIBTUIUIEKCOPa BBIOOpA YaCTHOTO, & BTOPOH BXOJ 4epe3 MHBEPTOP CO BTOPBIM BXOIOM OJIOKa

BbIBOJAa 4aCTHOTI'O, BBIXO/J 3JICMCHTA W aBisiercs BbBIXOOOM 4aCTHOTIO.
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OTYET O MATEHTHOM ITOUCKE  [Hovep espasiickoli sasbiu:
(crares 15(3) EAIIK u nipaBuino 42 TTaTeHTHON MHCTPYKIMH K

EATIK) 202190998

A. KIIACCUDHKALWSA [IPEAMETA W30BPETEHIS:
GOG6F 7/72 (2006.01)

CornacHo MextyHaposHo# nareHTHO#M knaccuduxauuu (MITK)

5. OBJIACTD [TOUCKA:

[1pocMoTpenHas nokymenTauus (cicTema kiaccHpukauuy 1 uuaekcs MIIK)
GO6F 7/44, 7/483, 7/487, 7/535, 7/72, GO6F 9/30

OneKTPOHHAs Ga3a JaHHBIX, HCTIOJIL3OBABMIASCS NIPH NIOKMCKE (Ha3BaHUe Ga3bl 1, €CIIH, BOIMOXKHO, MCIIONB3YeMbIE [TOMCKOBBIC TEPMHHbI)
EAITATHUC, Espacenet Patent search, Google Patents

B. IOKYMEHTBI, CYUTAIOIIUECS PEJJEBAHTHEIMU

Kareropus* CchUIKM HA IOKYMEHTBI C yKa3aHHeM, [J1e ITO BO3MOXHO, PEIEBAHTHBIX 4acTel Ornocures K nyHKTY Ne
A US 9395952 B2 (OLSEN IP RESERVE LLC) 19.07.2016 1
A KR 101731921 B1 (AGENCY FOR DEFENSE DEVELOPMENT) 02.05.2017 1
A US 8452831 B2 (ORACLE AMERICA INC) 28.05.2013 1
A US 20140195581 A1 (ANALOG DEVICES) 10.07.2014 1

LI nocnenyiomme nokymenter ykazans: s TIPOJIOIKEHUH
* OCOBHIE KATErOpHH CCLTOMHbIX ZOKYMEHTOB: «T» - 60siee o3 M IOKYMEHT, OMyGMKOBAHHEIH NIOCIE AATHI NIPHOPHTETA H
«A» - I0KyMEHT, ONpeAenomuii o6IHH YPOBEHb TEXHHKH MPUBE/ICHHBIA A5 NOHHMAHHA H300pETEHHS
«D> - JOKYMEHT, MPUBEIEHHbIN B CBPa3HiCKOi 3a1BKe «X» - JOKYMEHT, HMeIoIi HauGoMee 6NIM3KOE OTHOLICHHE K NPEAMETY TIOHCKa,
(E» - Gonce pauHmi IOKYMEHT, HO OITyGIHKOBaHHBIH Ha AaTY MOKa M NOPOYAILMA HOBU3HY I W306PETATENBCKHI YPOBEHb, B3ATHIA B OTAENLHO-
€BPa3UICKOM 3aABKM UMM TIOCNE Hee cm .
(O - IOKYMEHT, OTHOCAIILHIICA K YCTHOMY PACKDHITHIO, okcrioHipo- €Y ~ IOKYMEHT, UMEIOIIMii HanGOnce BAHSKOE OTHOWIEHNE K MPEAMETY MOHCK?,

BANHIO H T nopovalyit H306PETATENLCKHI YDOBEHE B COMETAHHM C APYTHMH J0KYMEH-
"P" - IOKyMeNT, onyGRMKOBAHHBI 10 AATHI IOIAYH EBPA3HICKOH & TaMi TOM e KaTerophu

3a4BKH, HO 10CNE AAThl HCTIPALIHBAEMOTO IPHOPHTeTA" («&» = IOKYMEHT, ABNAIONIHFC NATCHTOM-aHAIOTOM

KL» - IOKYMEHT, IPHBENCHHBIH B APYTHX LENAX
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