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(57) Popmyna BuHaxoay:

MpucTpin ans TabnuyHoi peaniszauii apudMeTUYHUX onepawini MHOXEHHS Ta A0AABaHHA Yucen 3a MoAynem m; Knacy
NULLKIB, WO MICTUTb NEpLUNiA | ApYruiA BXiAHI pericTpu, nepluunin i apyruin aewmdpartopu, nepLuy rpyny enemexTis |,
nepLmnii KOMyTaTop, CymaTop 3a MoAyrnem ABa, rpynu kniodis, rpynu enementieB ABO, enementn ABO, BuxigHui
pericTp, Npu UbOMy NepLUMi | APYril BXiHI PericTpy NocnigoBHO Yepes BiAMNOoBiAHI NepLunn i Apyrun aAelumdparopu,
nepwy i apyry rpynu enementis ABO, nepuuy i Apyry rpynu KnodiB NiAKNOYeHi A0 BXOAIB NEpLUOro KomyTtaTopa,
nepLui i Apyri rpyny BUXOAIB NEPLLOro i Apyroro AelmdpaTtopiB NiaKMNOYEH BiANOBIAHO A0 BXOAIB NEPLUOro i A4pyroro,
TPETLOro i YetBepToro enemenTie8 ABO, BUXOAM SKMX NIAKMIOYEHI A0 BiANOBIAHUX BXOAIB CymaTopa 3a MoAynem sa,
Kepyro4i BXoAu KNioYiB nepluoi Ta Apyroi rpyn 3'egHaHi Mk cobor i € Kepylouum BXOAOM MPUCTPOID, BUXOAMU
cymaTtopa 3a moaynem Asa 3'€HaHi BignoBiAHO 3 NEpLMMWU BXO4aMW NEpLUOro, TPETbOro i Apyroro, YeTBepToro
enemeHTiB | nepLioi rpynu, BUXOAW NEPLUOro | YeTBEpPTOro enemMeHTiB | nepLioi rpynu 3'efHaHi 3 Bxoaamu n'aToro
enemeHta ABO, a BUXOAM ApYroro i TpeTboro enemMeHTiB | nepLuoi rpynu 3'egHaHi 3 BXOA4AMU LLOCTOr0 enemeHTa
ABO, apyri BXoau nepLuoro i Apyroro enemMeHTiB | nepLuoi rpynu 3'eaHaHi Mixk coboto i 3 BUXOAOM CbOMOro enemeHTa
ABO, apyri BXxoaAW TPETbOro i YeTBEpTOoro enemeHTiB | nepLioi rpynu 3'egHaHi Mk coboro i 3 BUXO40M BOCbMOro

enemeHnTa ABO, sikuii BiAPI3HAETBLCA TUM, LLO BiH MICTUTb ApYry, TPETIO, YETBEPTY | N'ATY rpynu enemMeHTis |, TpeTio
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rpyny enemeHTie ABO, wicTb enemexTiB |, ABa enemeHTun |-HE, Apyruin komyTaTop, TPeTio rpyny KIioYiB, Npuyomy
neplua i Apyra rpyniu BUXOAIB NEPLIOTO KOMyTaTopa NiAKMIOYEHI BiANOBIAHO 0 NepLunX BX0AiB enemMeHTiB | yeTsepTol
Ta m'ATOi rpyn, BuxoaM i-x i (Mi-1)-x knioyiB nepwoi Ta apyroi rpyn (i=1, 2, mi-1; m; - Moaynb Knacy NALLIKIB)
niaKNIoYeHi 40 BXOAIB BiANOBIAHWUX KMIOYIB TPETLOI rpynu, BUXOAN SKUX NiAKMIOYEHi A0 BXOAIB APYroro KomyraTopa,
neplua i Apyra rpynum mi-1/2 BUXOAiB AKOTO MiAKMIOYEHi A0 nepLumx mi-1/2 BXOZAiB BiANOBIAHO CbOMOro Ta BOCbMOro
enemeHTiB ABO, BUX0AM i-X i (Mi-i)-x enemeHTiB | YeTBepTOI rpyny NiAKMIOYeHi BiANOBIAHO A0 NepLUnX i Apyrux BxoAis
enemeHTiB ABO TpeTbOi rpynu i 40 ApYrux mi-1/2 BXOAIB CbOMOrO Ta BOCbMOrO €MEMEHTIB ABO, Buxoam i-x i (mi-i)-x
enemeHTiB | N'ATOT rpynu NiaKnioYeHi BiANOBIAHO A0 TPETiX i YeTBEpTUX BXOAIB enemeHTiB ABO TpeTboi rpynu i Ao
TpeTix m-1/2 BXOAIB CLOMOrO Ta BOCbMOro enemenTis ABO, (i-2)-i Ta (mi-i)-i BUXoAn ApYroro KomyTaropa NiAKMIOYeHi
BiANOBIAHO A0 M'STUX i LIOCTUX BXOAIB BIiANOBiAHWX enemeHTiB ABO TpeTboi rpynu, BUXOAW AKUX nigKkn4YeHi 4o
nepLUMX m; BXOAIB BUXIZHOrO perictpa, BUXig sIKOro € BUXOAOM NMPUCTPOIO, nepuui Bxoau enemeHTiB | Apyroi i TpeTboi
rpynu oB'egHaHi i NigknioYeHi BiANOBIAHO A0 BUXOAIB N'ATOrO Ta LIOCTOro enemeHTiB ABO, KEpylodi BXOAW KIOYiB
TpeTbOi rpynu 06'eHaHI i NiaKNIOYeHi A0 BUXOAY NEpLUOro enemeHTa |, 4O NepLLoro BXoAy Apyroro enemexTa |, o’
APYrVX BXOZiB NEPLLOrO | YETBEPTOrO ENeMeHTiB |, BiaNoBiAHO, ApYroi | TPeTLOI rpyn, Apyri BXOAW ApYrvx enemenTis |
Apyroi i TpeTbOi, i N'AToi rpyn 06'eAHaHi | € BxoaoM "MHOXEHHS" NPUCTPOIO, Apyri BXoAu TpeTix enemenTis | Apyroi i
TpeTbOi rpyn i NepLunii BXia TPETHOro enemenTa | 06'eaHaHi i NiaKNIoYeHi A0 BUXOAY YETBEPTOro enemeHTa |, nepwwmn
BXiZ SIKOTO NiAKMIOYEHWIA A0 NEPLIOro BXOAY M'ATOro enemMenTa |, 40 Apyroro BxoAy nMepLioro eneMmeHTa | i € BXOAOM
"[lonaBaHHA" NPUCTPOIO, APYri BXOAM YeTBepToro enemeHta | Apyroi rpynu i nepworo enemeHTa | TpeTbOi rpynu
ob6'eaHaHi i nigknioyeHi A0 BuUxody TPETbOro enementa |, apyrun BXig skoro ob'eagHaHwi 3 ApyrMMM BXoAamu
enemeHTiB | YeTBEpTOi rpynu i NIAKMIOYEHU A0 BUXOAY M'ATOrO enemexta |, Apyrui BXi[ AIKOro NigKMioYeHnn Ao
HyNbOBOrO BUXOAY CymMaTtopa 3a MoAynem Asa, BUXOAU MEPLUOro, ApYroro, YeTBepToro enemeHTiB | Apyroi rpynu i
BUXiA, TPETLOrO enemeHTa | TPeTbOI rpynu NiAKMIoYeHi A0 BXOAIB aes'storo enemerTa ABO, BUXiA SIKOTO MiAKIMTIOYEHUNA
A0 nepLioro Bxoay nepuioro enementa |-HE, Buxoau TpeTboro enemeHTa | gpyroi rpynu i nepioro, Apyroro,
YeTBEPTOro enemeHTiB | TPeTbOI rpynu NiAKMIOYEHi 40 BXOAIB AECATOro eneMeHTa ABO, BuXia AKOro NiaKNo4eHnn a0
nepworo Bxoay Apyroro enemexta I-HE, Buxoan nepuworo i Apyroro enemeHTis I-HE nigknioyeHi BiANOBIAHO A0
(mi#+1)-Mmy i (Mi+2)-My BX0AaM BUXiAHOTrO pericTpa, Apyri BXOAW MEPLLOro i ApYyroro enemeHTiB |-HE o6'eaHaHi i
NigKrIOYeHi 4O BUXOAY APYroro eneMeHTa |, nepLumi BXif WoCToro enemeHta | NiAKNIOYEHUI A0 BUXOAY YETBEpPTOro
enemeHTa ABO, Apyri BXoAW APYroro i WOCTOro enemexTis | o6'eaHaHi i NigknNoYeHi 40 BUXOAY APYroro enemeHTa

ABO, BMXiA LWOCTOro enemMexTa | NiakNioYeHnin 40 Apyroro BXoAy YeTBepToro enemMeHTa I
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(57) Pedpepar:

BuHaxig HanexuTb go obnacti aBTomaTuku Ta o64McnioBanbHOT TEXHIKKM | MoXe ByTn BUKOPUCTAHUIA y
cuctemax i 3acobax obpobku umncpoBoi iHopmauil, WO YHKLIOHYIOTb Y HEeno3uuiiHi cuctemi
YucneHHs knacy nuwikis. MpucTtpin ana TabnuyHoi peanisayii apudMeTU4HUX onepawin MHOXEHHS Ta
[oAaBaHHA yucen 3a MoAdyneM m; MiCTUTb NepLunii | 4pyruil BXigHI perictpu, aewmdpartopu, nepLuy
rpyny enemeHTie |, nepwmin komytatop, cymatop 3a MOAynem Asa, rpynu KModis, rpynu enemMeHTis
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rpyny knodiB. TexHiYHUM pe3ynbTaToMm, WO AOCAraeTbCA OaHWM BUHAxXOAOM € PO3LUMPEHHS
YHKUIOHANbHUX MOXNUBOCTEN MPUCTPOIO 3a pPaxyHOK BMKOHAHHSA, KpiM onepauii MoaynbHOro
MHOXEHHA [BOX 4ucen 3a [AOBINbHUM MOAynem m; Knacy nuLKiB, LWe AaoaaTtkoBoi onepadii
[oJAaBaHHA 3a AOBINbHUM MOAyNeM m; Knacy NULLKIB.
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Bunaxig (npucTpiit) HanexuTb A0 obnacTi aBTOMaTUkK Ta 0BuYNCNIoBaNbHOI TEXHIKK | Moxe ByTu
BUKOPUCTAHO Yy cuctemax i 3acobax o6pobku UudpoBoi iHPOpMaLii, WO YHKLIOHYIOTL Y
Heno3uLiiHIn cucTemi YncnerHs knacy nuwkis (KI).

Bigomuit npucTpin (aHanor) Ans MoAyNbHOrO MHOXEHHs! 3a A0BiNbHUM moaynem m; KJT (a.c. Ne
550636 CPCP, MK G 06 F 7/52, B6.B. Ne 10, 1977 p.). MpucTpiii MIiCTUTL Nepwuin Ta Apyruii
AelumdpaTtopu, BEHTUMbHI €NeMEHTH, KIIOYOBi eNeMeHTH, MaTpuLio peanisauii MoaynbHoi onepauii
MHOXeHHS 3a mogynem m; KJ1, noriyHi enemeHTu | Ta ABO.

Heponik ananora nonsrae B oBMexeHUX (DYHKUIOHANbHUX MOXIMBOCTSX, LWOAC peanisauii 4o
onepauii MOAyNbHOro MHOXeHHs 3a mogynem m; KI1, fogaTkoso onepauii MoaynbHOro AoAaBaHHs 3a
mMogynem m;.

Bigomuit npucTpiii (aHanor) Ans MHOXeHHs! 3a AOBifibHUM Moaynem m; KJ1, wo MicTuTb BXiaHi
perictpu, aewwudparopu, rpynu enemenTis ABO, rpynu enemenTis |, cymatop 3a moaynem .sa,
enemeHtu | Ta ABO, komyTaTopu Ta BUXigHUI pericTp (a.c. Ne 896620 CPCP. MIMK G 06 F 7/72, b.B.
Ne 1, 1982 p.).

Heponik aHanora nonsrae B obBmexeHUX YHKUIOHANbHUX MOXMMBOCTAX, LWOAO peanizauii
AOAATKOBO A0 onepauii MOAyNbHOrO MHOXEHHS 3a MoAyneM my, Lie onepawii MoAynbHOro AoAaBaHHS
3a moagynem m; KIl.

Hainbinbw 6nn3bkuM 3a TEXHIYHOK CyTTIO (NMPOTOTWMOM) A0 3anNpPOMOHOBAHOTO BUHAXOAY €
NPUCTPIA 4N MHOXEHHS ABOX Yucen 3a AoBinbHUM mogynem m; KJ 3a a.c. Ne 922731 CPCP, MINK G
06 F 7/49, B.B. Ne 15, 1982. MpucTpiit MiCTUTL BXiAHi pericTpu, AewumndpaTopu, Kiodi, KOMyTaTop,
BUXIAHWA PEriCTp, a TakoX cymaTop 3a mogynem asa, rpynu enemenTis ABO, enemeHTu | Ta ABO,
npu4yoMy nepwui i ApyruiA BXiOHI pericTpM NOCMIAOBHO 4Yepe3 BIANOBIAHI Nepwuin | Apyruii
AelwmdppaTtopu, nepwy i Apyry rpynu enementis ABO Ta nepwmit i ApyruiA KNoYi  NiAKTIOYeHi
BIiANOBIAHO [0 NepLioi Ta Apyroi rpyn BXOAIB KOMyTaTopa, nepLi i Apyri rpynu BUXOAIB MEpPLUOro i
Apyroro Aelwndpartopis nigkoYeHi BignNoBiAHO A0 BXOAIB NEPLUOro, APYroro, TPETbOro i YeTBEPTOro
enemeHTiB ABO, BUXOAM AKUX NiAKNIOYEH] A0 BiANOBIAHWX BXOAIB CymaTopa 3a Moaynem [sa, Kepytoyi
BXOAM KINIOYIB € BXOAAMM YNpaBniHHA NPUCTPOIO, MepLua rpyna BUXOAIB KOMyTaTopa NigknioYeHa ao
BXopaiB n'aToro enemeHTa ABO Ta nepLumMx BXOAIB LLOCTOr0, CbOMOro, BOCbMOrO, AEB'STOro i AecaToro
enemenTiB ABO, Ao Apyrux Bxoais sKux nigknioveHa Apyra rpyna BUXOAIB KomyTaTtopa i BXoau
oAnHapusToro enemeHta ABO, BUXia SKOrO MiAKMIOYEHWA OO NEPLUMX BXOAIB NEpLUOro i ApYroro
enemenTis |, Buxig n'atoro enementa ABO nigknioyeHwit 4O NEpLUMX BXOAIB TPETbOro i YEeTBEpPTOro
enemeHTiB |, Apyri BXOAM NepLIoro i TPeTboro enemeHTis | Ta Apyroro i YeTBepToro enemexTis |
NiAKMIOYEHI BiANOBIAHO A0 HYNBOBOrO M OAUHWYHOTO BUXOAAM Cymartopa 3a MoayneMm [Ba, a BUXOAM
nepuioro i yeTBepToro enemenTis | Ta BiANOBIAHO Apyroro i TpeTboro enemewTis | nigknioyeHi ao
BIANOBIAHWX BXOAIB ABaHAAUATOrO i TpuHagusToro enemeHTis ABO, BMXOAM LLOCTOrO, CbOMOTrO,
BOCbMOro, [AEB'ATOr0, [AEeCATOro, ABaHaAuUATOro i TpuHagustoro enementis ABO 3'egHani 3
BiANOBIAHMMYW BXOAaMU BUXIZQHOrO perictpa, BUXif SKOro € BUXOAOM NPUCTPOIO.

Heponikom npoTtotuny - obmexeHi yHKUiOHaNbHI MOXAMBOCTI, WO NOMAraTb Y HEMOXIMBOCTI
BUKOHaHHA AaHMM NPUCTPOEM, [0AATKOBO A0 onepauii MoAyNbHOrO MHOXEHHS 3a [OBiNbHUM
mogynem m; KJ1, onepauii MogynbHoOro goaaBaHHsA Yucen 3a AosinbHUM Mogynem m; KJ1. Llew Hegonik
OOyMOBMEHUA TUM, WO AN BUKOHaHHS oOnepauii MOAYNbHOrO AOAABaHHS YuUCen HeAOCTaTHLO
BUKOPWUCTOBYBaTK, SIK ANA oOnepauii MOAyNbHOTO MHOXEHHS 3a AoBinbHUM mMoaynem m; KJ1, Tinbku
0,25 YacTuHy apudmeTnyHoi TabnuLi BUKOHAHHS apudMETUYHUX onepauii.

B ocHoBy BUHaxoay nocTaBneHa 3agava po3LMpeHHs YHKLIOHANbHUX MOXITUBOCTEN MPUCTPOIO
3a paxyHOK BMKOHaHHS, Kpim onepauii MogynbHOro MHOXEHHS ABOX YACen 3a AOBINbHUM MOAyneM m;
KJ1, we poapartkosoi onepauii foaaBaHHs 3a AoBinNbHUM Moaynem m; KJ1.

MocTtaeneHa 3agaya BUPILLYETLCS TUM, YO NPUCTPIN, WO MICTUTL BXiAHI pericTpu, AewwumndpaTtopu,
nepuwy rpyny enemeHTis |, nepwuin komyTaTop, Cymatop 3a MoAynem Asa, rpynu Kiodis, rpynu
enemenTis ABO, enementu ABO, BuxigHWiA pericTp, npu UbOMY MEpLUMiA | APYrui BXigHI pericTpu
nocnifoBHO Yepes BiANOBIAHI NepLUniA | Apyruii AelumdpaTopu, nepuly i Apyry rpynu enemenTis ABO,
nepLly i Apyry rpynu KoYis NigKNioYeHi 4o BXOAIB NEpLUOro KomyTaTopa, nepLi i Apyri rpynu suxosis
nepLuoro i Apyroro AeluncppaTopis NigKMOYEHi BiANOBIAHO 4O BXOAIB NEPLUOro i APYroro, TPEThOoro i
yeTBepToro enemeHTis ABO, BUXoAM AKMX NigKNIOYeHi 4O BiANOBIAHMX BXOAIB Cymatopa 3a moaynem
ABa, Kepylodi BXOAW KMioYiB nepuioi Ta Apyroi rpyn 3'e4HaHi MK coBol i € KepyluuM BXOAOM
NPUCTPOIO, HYNbOBUW | OAWHWUYHMIA BUXOAM CymaTopa 3a Mogyrem asa 3'€AHaHi BiAnoBigHO 3
nepLwmMmu BXxoAamu nepLuoro, TPETbOro i ApYroro, YeTBEpPTOro enemeHTiB | nepLuoi rpynu, BUXOAM
NepLUoro i YeTsepToro enemeHTiB | neploi rpynu 3'eaHaHi 3 Bxogamu n'storo enementa ABO, a
BUXOAMW APYroro i TpeTboro enemMenTiB | nepLoi rpynu 3'egHaHi 3 Bxogamu LwocToro enemeHTa ABO,
APYri BXOAW NepLUIoro i Apyroro enemeHTiB | nepLuoi rpynu 3'eaHaHi Mixx coboto | 3 BUXOAOM CbOMOrO
enementa ABO, Apyri BXoan TPeTbOro i YeTBEPTOro enemeHTis | nepLuoi rpynu 3'eaHaHi Mk coboro i 3
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BUXOAOM BOCBMOro enemexta ABO, MICTUTb Apyry, TPETIO, YETBEPTY i N'ATY rpynu enemexTis |, TpeTio
rpyny enementis ABO, wicTb enemenTis |, Asa enementn I-HE, Apyruii komyTaTop, TpeTio rpyny
KMioYiB, NPUYOMY NepLuia i Apyra rpynu BUXOAIB NEPLIOrO KOMyTaTopa RiAKNIoYeHi BiAnoBiAHO A0
neplumMx BXOAiB enemeHTiB | YeTBepTolo Ta N'ATol rpyn, Buxoau 1-ro i (m;-1)-ro KnioYiB nepwoi Ta
apyroi rpyn (i=1,2,..., mi-1; m; - Moaynb 3a SKMM (DYHKUIOHYE NPUCTPIiA) nigKNioYeHi 4o sxoais
BiANOBIAHWX KNIOYIB TPETLOI rPYNK, BUXOAM SKUX NIAKIIOYEHI A0 BXOAIB APYroro KOMyTaTopa, nepia i
apyra rpynu m-1/2 BUXOAIB SIKOrO NIAKMIOYEHi A0 nepwmx m;-1/2 BxOAIB BI4NOBIAHO CbOMOro Ta
BOCbMOro enemeHTiB ABO, Buxoam i-x i (M-i)-x enemeHTiB | YeTBEpTOI rpynu NIAKMIOYEHi BIANOBIAHO
A0 neplwmx i apyrux Bxoais enemeHTis ABO TpeTwoi rpynu i 4o Apyrux m;-1/2 BXOAiB CbOMOro Ta
BOCbMOro enemenTie ABO, Buxoam i-ro Ta (my-i)-ro enemexTiB | N'ATOI rpynu NigKNIOYeHi BigNOBIAHO
[0 TpeTix Ta yeTBepTUX BXOAIB enemeHTiB ABO TpeTboi rpynu i 4o TpeTix m;-1/2 BXoAiB CbOMOro Ta
BocbMoro enemeHTie ABO, a (i-2)-i Ta (m;-i)-i BUXOAM APYroro KomMyTaTopa MiaKMiYeHi BigNoBIAHO A0
N'ATUX | WOCTUX BXOAIB BiANOBiAHWX enemeHTis ABO TpeTboi rpynu, BUXOAM SKWUX NIAKMIOYEHI A0
nepLuMx BXOAIB BUXIAHOrO pericTpa, Nepli BXOAW enemeHTiB | Apyroi i TpeTbol rpynu ob'egHaHi i
NigKNioYeHi BIANOBIAHO A0 BUXOAiB N'ATOrO Ta WoOCTOro enemenTtis ABO, kepytoui Bxoaw Kriloui
TpeTboi rpynu o6'eaHaHi i NAKNIOYEHI A0 BUXOAY NEpLIOro enemeHTa |, 4o nepuioro Bxoay Apyroro
enemenTa |, 10 Apyrux BXOAiB NEPLIOro i YeTBEPTOro enemenTis |, BiANOBIAHO, APYroi i TPETLOI rpyn,
Apyri BXoaW Apyrux enemeHTis | gpyroi Ta TpeTboi, i N'ATOi rpyn o6'eAHaHi Ta € BXOAOM O3HaKu
onepauii "MHOXeHHS" NPUCTPOIO, APYri BXOAMW TPETiX enemenTis | Apyroi i TpeTboi rpyn i nepLumi BXig
TpeTboro enemexTa | 06'eaHaHi i NIAKNIOYEHI A0 BUXOAY YETBEPTOro enemeHTa |, neplunii Bxia skoro
NIAKNIOYEHNA 4O NEPLIOro BxoAy N'STOro enemexTa | 4o Apyroro Bxoay neporo enementa | Ta e
BXOAOM O3Haku onepauii “[logasaHHs" NPUCTPOIO, APYri BXOAW YETBEPTOro enemexTa | Apyroi rpyn i
nepLoro enemexTa | TpeTboi rpynu o6'eAHaHI | NiAKNIOYEHI A0 BUXOAY TPETLOrO enemeHTa |, Apyrui
BXii AKOro oB'eAHaHW 3 APYrMK BXOAaMU enemeHTiB | YeTBepTol rpynu i NiAKNIoYeHUA A0 BUXOAY
n'aToro enemexTa |, Apyrui BXig SKOrO MIAKMIOYEHUA 4O HYNbOBOrO BMXOAY Cymatopa 3a mMoaynem
ABa, BUXOAM NEPLUOro, APYroro, YeTBepTOro enemeHTis | Apyroi rpynu i Buxig TpeTboro enemenTa |
TPETLOI rpynu nigknioueHi 40 BxogiB Aes'sToro enemeHta ABO, Buxig SKOro niaknioYeHud Ao
nepwioro Bxoay nepworo enemexta |-HE, Buxoau Tpetboro enemexTa | gpyroi rpynu i nepuioro,
[PYroro, YeTBepToro enemeHTiB | TpeTboi rpynu NigKMioYeHi A0 BXOAIB AECATOrO enemexTa ABO,
BUXi4 SKOrO MiAKMIOYeHWA A0 neplioro Bxody Apyroro enementa |-HE, suxoau nepworo i Apyroro
enemenTie I-HE nigknioueni signosigHo Ao (mi+1)-ro i (m+2)-ro Bxoais BUXiAHOro perictpa, Apyri
Bxoau nepworo i gpyroro enemexTiB I-HE ob'egHaHi i nigknioyeHi 4O BUXOAY APYroro eneMeHxTa E
nepLUMiA BXig LOCTOro enemexTa | nigknioyeHnih 4O BUXOAY YETBEpTOro enemeHTa ABO, apyri Bxoau
Apyroro i wocTtoro enemenTis | o6'eaHaHi i nigknioyYeHi 4O BUXOAY APYroro enemexTta ABO, Buxig
LUOCTOro enemexTa | nigknioyYeHuit 4o ApYyroro BXoAy YeTBepToro enemenTa |.

[N NpOTOTMNY y CXeMi MOAYNbHOTO MHOXEHHS ABOX YUACEN BWKOPUCTOBYIOTBCS BNACTUBOCTI
cumeTpii  apudmeTuyHoi Tabnuui MHOXEHHs LWOoAO nNiBoi i Npasoi  AiaroHaned, BepTukani i
rOPM30HTaNI, WO NPOXOAATb MK Yucnamm mi-1/2 i mi+1/2. B sikocTi npuknagy y Tabn. 1 nokasaHa
peaniaauis BUKOHaHHA onepauii MOAyNbHOrO MHOXeHHA Ana m=11.

Tabnuuys 1
b &

: 1 2 3 4 5 6 " § 8 9 10
1 1 2 3 4 5 6 7 8 9 10
2 2 4 6 8 10 1 3 5 ; 9
3 3 6 9 1 4 Z 10 2 5 8
4 4 8 1 5 9 2 6 10 3 7
5 5 10 4 9 3 8 2 s 1 6
6 6 1 7 2 8 3 9 4 10 5
T 7 3 10 6 2 9 5 1 8 4
8 8 5 2 10 7 4 1 9 6 3
9 9 7 5 3 1 10 8 6 4 2
10 10 9 8 7 6 5 4 3 2 1

CUMETPUYHICTb BIAHOCHO MNiBOI AjaroHani BU3HAYaETbCH KOMYTATUBHICTIO onepauii MHOXEHHS,
CUMETPUYHICTb BiAHOCHO NPaBoi AiaroHani BU3Ha4aeTbCs TUM, LLO

(mi-a)(m;-b)=ajbi(mod m;).

CUMETPUYHICTb BIQHOCHO BEpTUKasi Ta ropu3oHTani BUSHAYAETLCH TUM, WO CymMa CUMETPUYHUX
yucen kpaTtHa m;, To6To
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aibi+ai(m;-b)=0(mod m;);

aibi+(mi'ai)'bi50(m0d mi).

Le i BusHavae MoxnuBiCTb peanisauii y cxemi TabnuuyHOro MHOXEHHS nuwe 0,25 yacTtuHu
Tabnuui. 1. Onepauis MOAYNbHOTO MHOXEHHS| BUKOHYETHCH Y cneuianbHOMY KoAi MHOXEHHS, Lo
npeacTaeneHun y Tabnuui. 2.

Tabnuusa 2

Lindpa

—lafalalalololololok

=N OO|DWN|—=(D

ol|o|o|(N|o|osfwn|=

Y NpoToTUNY anroputM OTPUMAHHSA Pe3ynbTaTy onepauii MOAyNbHOrO MHOXEHHS BU3HAYaETbCS
HacTynHuM YuHoM. Akwo asa ymucna A i B 3agaHi no moaynio m; B kogi TaBrMYHOro MHOXEHHS Ai=(Ya,
ai), Bi=(yn, bj) TO Ans Toro, wob otpumaTtn AobyTok UMX uucen no MOAYNi0 m;, AOCUTb OTpUMaTK
AOBYTOK a;, bi(mod m;) y koAi TaBNUYHOrO MHOXEHHA Ta iHBEPTYBATM OTO iHAEKC Y Y pasi, SKWO Y,
BiAPI3HAETLCA Bif Vb, A€
m; -1

2

Sai<mi-‘1

0,9kwo 0< a; <

Ta~=

1, Ko 1 i

Ans  3anponoHoBaHOro BUHaxOAy Yy CxeMi MOAYMbHOrO [OAaBaHHS BUKOPUCTOBYIOTbCS
BNacTUBOCTI CUMETPIi apucpMeTnyHoI Tabnuui MoAyNbHOro A4oAaBaHHN BIAHOCHO NiBOI AiaroHani. Le
BU3HAYaETLCA KOMYTATUBHICTIO onepauii AoaaBaHHs. Onepauis MOAYNbHOTO AOAABAHHS TaKOX
BUWKOHYETBLCA y CrneuianbHOMy KOAi MHOXEHHS, Lo NnpeAcTasneHuii y Tabnuui. 2. Y Tabnuyi 3
nokasaHa peanisauis BUKOHaHHA onepauii Mo4ynbHOro AoaaBaHHs Ans mi=11.

Tabnuus 3

by |

1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10 0
2 3 4 5 6 74 8 9 10 0 1
3 4 5 6 7 8 9 10 0 1 2
4 5 6 7 8 9 10 0 1 2 3
5 6 7 8 9 10 0 1 2 3 4
6 76 8 9 10 0 1 2 3 4 5
7 8 9 10 0 1 2 3 4 5 6
8 9 10 0 1 2 3 4 5 6 74
9 10 0 1 2 3 4 5 6 7 8
10 0 1 2 3 4 5 6 7 8 9

Lle i BM3Hayae Ans 3anpoNOHOBAHOrO BUHAXOAy MOXNMBICTL peanisauii y cxemi TabnuyHoro

AoAaBaHHA Tinbkn 0,5 YacTuHu Tabn. 3 3a yMoBM, LLO onepauis MOAYNbHOTO [AOAABAHHSA BUKOHYETLCS

y cneuianbHOMy KOAI MHOXeHHs. BusHaueHi Homepw kBagpaHTiB apudMETUYHOI Tabnuui BUKOHAHHS
apudmeTnyHoI onepauii gaHo y tabn. 4

Tabnuus 4

1 [\
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Ha pucyHky npeactasneHa 6nok-cxema 3anponoHOBaHOMO NPUCTPOIO.

MpucTpiin MiCTUTL NepLuwiA | Apyrvi BXiAHI pericTpu 1; nepLuni i Apyruii aelwndpaTopu 2; nepuuy
3, Apyry 4 Ta TpeTio 5 rpynn enemenTie ABO; neplunii 6, Apyrun 7, TpeTii 8, yeTBepTwil 9, n'sTui 10,
wocTnid 11, cbomuin 12, Bocbmuin 13, aes'aTuii 14 Ta gecatuin 15 enemeHtn ABO; nepuuy 16, apyry 17
Ta TpeTio 18 rpynu KnNOYOBUX enemeHTis (kniouis); nepwmi 19 i gpyrun 20 KomyTaTopw, LWO
peanisyioTb BignosigHo 0,25 Tabnuui MOAYNbHOTO MHOXeHHS Ta 0,5 Tabnuui MoAyNbHOrO AOAABAHHS:
nepwy 21, apyry 22, TpeTio 23, yetsepTy 24 i n'aTy 25 rpynu enemeHTis |; cymarop 26 3a moaynem
ABa; nepLunit 27, apyrui 28, TpeTii 29, yeTsepTuit 30, n'sTuin 31 i wocTuit 32 enemeHTy |; neplumin 33
i Apyruir 34 enemenTn I-HE; BuxiaHwit perictp 35; BuxigHy 36 LnHy npucTpoto (Buxia); Kepyrouui BXxig
37 npucTpoto; wuHy 38 nopadi curHany osHaku "MHOXEeHHS"; wuHy 38 nogaui curHany osHaku
"NlonasaHHs". Mepmis komyTaTop 19 BU3HAYaE pe3ynbTaT MOAYNLHOTO MHOXEHHS Tabn. 1 i onepauii
moaynbHoro cknaganHsa ans Il i IV ksagpaxTis Tabn. 3 (To6To Ans y.=0, yp=0, y.=1, yp=1). 3anexHo
BiA koAy onepauii (MHOXeHHs 38 abo aodaBaHHs 39) neplmin komyTatop 19 BU3HaYae pesynbTar
MOAYNbHOrO MHOXEHHsi abo AoaaBaHHA, TOGTO NepluMin KOMYTaTop MOEAHYE BUKOHAHHS ABOX
onepauii. lNepwa i Apyra rpynu BuxoAiB neplioro komytatopa 19 BM3HAYalOTb peaynbTar

MOAYNbHOMO MHOXEHHSl, NMPUYOMYy neplia rpyna BUXOAIB BU3HAYaE 3HAYEHHS 1+mi_

1, a gpyra

mi+1/2+m;-1. TpeTta i yeTBepTa rpynn BUXOAIB NEPLIOro komyTatopa 19 BU3HAYaOTb pesynbTar
moaynbHoro aopasaHHs Ans Il i IV ksagpaHnTiB Tabn. 3, npuyoMy TpeTs rpyna BUXOAIB BU3HAYae
3HayeHHsa 1+m;-1/2, a yeTBepTa m+1/2+ m;-1. Benuunuu 0 i m; He KOAYIOTLCA, OCKINbKA NPU MHOXEHHI
Ha Ui BENWYWHW pesynbTaT AOPIBHIOE HYMIO, i B UbOMY BUNAagKy onepauis BUKOHYETHCS LUBUALLE
MPOCTUM aHani3oMm 4ucen, NpuW AOAABaHHI 3 LUWMU BENUYMHAMMU 3HAYEHHS APYroro 4Yucen He
3MIHIOETbCS, BiH | BU3Ha4Yae pesynbTaT onepauii, NpU BU3HAYEHHI pe3ynbTaTy onepauii 3 Apyroro
komyTatopa (|, Il kBagpaHTh) BuxigHa WwuHa, Wo o6'cAHye enemMeHTH |, SKUM NPUCBOEHUIA pe3ynbTar
moAdynbHoro AoaasaHHss O i m; (npaea piaroHanb Tabn. 3), yYepes perictp 35 niaknNOYaeTLCS
BesnocepeaHbo Ao Buxogy 36 npuctpolo. Mpu HEOBXIAHOCTI 3HaueHHs O i m; MOXyTb ByTn Takox
BKMloYeHi y Tabn. 2. pyruid komyTtatop 20 BU3HAYaE pesynbTaT MoaynbHOro aogasanHs ans | i lll
kBagpaHTie (Tabn. 3). MNepwa rpyna BUXOAIB APYroro KOMyTaTtopa BW3Ha4Yae 3HaYeHHs 1+m;-1/2, a
apyra mi+1/2+m;-1.

Mepwwuin 19 i apyruin 20 komyTaTopu (MaTpuui BiANoBiAei) nNpeacTasnalTL Habip enemeHTis .
KinbkicTe enemeHTiB | KOXHOro KomyTaTtopa piBHa (mi-1)°/4. EnemeHtn |, skum NPUCBOEHUI
OAHaKoBWIA pesynbTaT onepauii, 06'eAHYIOTbCA BUXIAHOK LWMHOK. Y KOMyTaTopax 34iNCHIOETLCS
onepauis B yHiTapHOMy kopi. PeaynbTar onepauii TakoX npeacTaBnseTbCs B YHITapHOMY KOZi.
KinbkicTb BUXigHUX WKMH Apyroro komyTatopa 20 piBHO mi-1, BiH BU3Hayae pesynbTat MOoAynbHOro
AonasaHHa Ans | i Il ksagpaHTis. Mepwa rpyna Buxoais 06'e4HYE LUMHW, SKUM NPUCBOEHWIA peaynbTaT
MOAyNbHOrO AoAdasaHHa 1+mi-1/2, a apyra rpyna mi+1/2+m;-1. KinbKiCTb BUXiAHWX LUWMH NepLUOro
komyTaTtopa 19 piBHO 2:(m;-1), OCKinbkn KOMyTaTop 19 BU3HAYaE Pe3ynbTaT MOAYNbHOTO MHOXEHHS
(nepwa i Apyra rpynu BuXoAiB BW3HAYalOTb, BIANOBIAHO, 3Ha4YeHHs 1+m-1/2 | m+1/2:m-1 ans
MHOXEHHS!) Ta pe3ynbTaT MOAynbHOro aoaasaHHs Ans Il i IV ksagpaHTie (TpeTs i yeTBepTa rpynu
BUXOAIB BU3HAYaI0Tb, BiANOBIAHO, 3HAYEHHS 1+m-1/2 i mi+1/2+m-1 goaaBaHHs).

Takum YMHOM, KOXHOMY enemeHTy | komyTaTopa 19 NpPUCBOIETLCS ABa 3HAYEHHN: pe3ynbTar
MOAYNbHOTO MHOXEHHs! i pe3ynbTaT MoAynbHoro aogasanHs (ans Il i IV ksagpauTiB). KinbkicTb
€nemeHTIB nepLioi, Apyroi, i TpeTboi rpyn enemexTis ABO 3, 4 Ta 5 piBHO M;-1/2 B KOXHiiA rpyni.
KinekicTe enemenTis | YeTBepTolo 24 Ta n'aTolo 25 rpyn enemeHTis | AOpiBHIOE M-1 y KOXHil rpyni.
Buxip enementy ABO 14 Bu3Hauae 3HayeHHs y=1, a suxig enementy ABO 15 - y=0.

MpucTpin-BuHaxia npauloe y TPbOX pexnumMax poboTh HACTYNHUM YUHOM.

Mepwuit pexum poBoTu - BU3HAYEHHS pe3ynbTaTy onepauii MOAYNbHOrO MHOXEHHS. MpucyTHin
curHan wuHW 38 o3Hakum "MHOXeHHs" npucTpol. Ha BxigHi perictpu 1 3aHocsTbCcs uucna i
nocnifoBHO Yepes Aewwmparopu 2, rpynu enemenTisa ABO 3 i 4 Ta rpynu kniouis 16 i 17 nocTynaioTs
Ha komyTaTtop 19. Kntoui 16 BiaKpUBAOTLCS CUrHaNoOM 3 Kepyrodoro Bxody 37 npucTpolo. BuxigHuil
curHan komyTaTopa 19 Yepes oauH 3 enemeHTiB | 25 N'ATOI rPyNM NOCTYNae Ha OAWH 3 LLUECTW BXOAIB
BU3Ha4eHoro enemeHty ABO 5 TpeTboi rpynu. 3 BUXOAy LBOro enemeHTa curHan nocTynae Ha
BIANOBIAHWA BXia BUXigHOro perictpa 35. EnemenTtn 12, 13, 21, 10, 11, 22, 23, 14, 15, 33 i 34
NpU3HaYeHi ANs BU3HAYEHHS iHAEKCY Y y 3anuci pesynbTaTy MOAynbHOI onepauii. Komytatop 20
3aKpUTWIA, OCKINbKW BIACYTHIN curhan wuHu 39 "[ogasaHHa" NpUCTPOIO.

Apyruit pexum poboTu - BU3HAYEHHS pesynbTaTy onepauii MoaynbHOro aogasaHHs ans Il i IV
KBaapaHTiB Tabnuui MoAynbHOro AoaaBaHHs (TOBTO Y,=Y,=0 Ta Y.=Y,=1). ¥ UbOMY NpuUCYTHiii curHan
wuHn 39 "[logasaHHs" npuctpoto. KomytaTtop 20 3aKpuTUin, OCKINbKM BIACYTHIW CUrHAN 3 OAUHUYHOrO
BMXOAy cymartopa 26 no moaynio Asa [Ya+Y,=0(mod 2)], enemeHT | 27 3akpuTtuii i, omxe, Knodi 18
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TPETLOI rPyNuU 38KpUTL. [pyna enemenTis | 25 MHTOL rpynu akpnTa (BIZCYTHIA curkan wikn 38
"MirokeHHs"), Buxiaru@l curdan komyratopa 19 no Tpetitt | YeTsepTiit rpynam BUXoais {no aﬂ,H%ﬁ
AR LIAX r;}yﬂ} MBDES OOWH 3 BNeMeHTIB | 24 4eTBepTuX rpynd, SneMeHT AbU 5 Tperhol rpyny
NOCTYIAE Ha BUXILAHWA DericTp 35. -

T;:}&‘w mwm mwm « BUSHBYEHNR DEe3YNhTaTy onepaui Mf},ﬂ,}fﬁbﬁﬂrt} gopasanns ana o Il
Hﬁ&aﬁmmaﬁ ?aﬁmw MOOVIBHOMO foaaearns (ToBTo aAns vua=0, Yo=1 T8 Va=1, vp=0).

TlpucyTria cursan wynun 39 "ogasanns”, a cnrkan winkke 38 "MHOXerHA" NPUCTROR BIZCYTHINA,

-K{:amwawﬁ Vel 3 awﬁwmm a Ha amuﬁlﬂmx LAMax mwmwpa 19 BIACYTHIV BUXIAHARA CHIHAN, OCKIBKA
enemeHTy | Em% 25 uersapTol | N'aTol rpyn sauunHert, Krnodi 18 TpeTeol rpyny BIAKPUT (Ha BUXOL

| .Eﬁ&ié"ﬁﬁﬁ"ﬁ“f S ﬂ;ﬂmmwmm CUIrHan) | Komytarop 20 siakavac DEYNBTAT MOLYMBHOID AOLBBAHHA 1A

N ﬁmﬁ%ﬁﬁm . wxmeﬁ anemenTis AbO 14 ra 15, [ns va=0, yy=1 3HaueHHs Yy BU3HAYAETHCH
- IHBEpTYBEHN %-%@:L&;H wx curHanis enemenTis ABQ 14 18 15,

-"-'.-ﬂ-'

_ﬁgﬁv& ’*ﬁ Ons yg=1, yp=0 3HaueHHs Hgekcy y sanucy pesynsTary MOOYIbHOTO JOAGBaHHA

| mﬁ?ﬁmﬂa ﬂﬁ;}s@ CYTTEBO POIUIMDIOIOTHES BYHKLIOHAN bHI M{J}KHMEGGTE NPUCTPOR-NpOTOTUMY 38
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