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3anpornoHOBaHO HOBUII METOJ 3aBaJOCTIMKOrO KOJYyBaHHS, IO IO€JHYE KiNbKa IMiAXOAIB 10 MOOYAOBH 3aBaJOCTIMKHX KOIIB: 3
BHUKOPHCTAHHSIM apU(pMETHYHUX BIACTHBOCTEH YHCEN, L0 MOAAITHCSA BXIIHUMH OITOBUMH IIOCIiJOBHOCTSMH, KOJYBaHHS CKiHUCHHHM
ABTOMATOM Ta IIPOCTUM OJIOKOBUM Ko/10M. HaBeieHo sik anroput™ mody 0By KOy, TAK 1 AITOPUTM JEKOTyBaHHSI.

A new error correcting code is introduced. It combines several approaches to constructing of error correcting codes: utilizing the arithmetic
properties of numbers, represented by input bit sequences, encoding by finite automaton and by simple block code. Either encoding and
decoding algorithms are presented.

Beryn
Y Teopii 3aBamoCTIHKOT0 KOAYyBaHHS CKIHUEHHI aBTOMAaTH HacaMIepe] BUKOPHUCTOBYIOTHCS SK 3aci0 MOJaHHS
jiarpam CTaHiB 3ropTKOBHX KOAiB [1]. 3ropTKoBHii KO IBUAKOCTI //n i 3 mam’sITTI0 06CsroM m GiTiB BU3HAYAETHCS

CKIHYEHHHUM aBTOMATOM, 1110 Mae 2" CTaHiB, i 3 KOXKHOIO CTaHy € 2! nepexoxis. [lepexin Bu3Ha9aeThCst / ABIMKOBUMHU
BXITHUMH CHMBOJIAMH, SIKi 3UUTy€ aBTOMar. Y pe3ysbTaTi Nepexojly aBTOMaT I'eHepye # BHXIIHHX CHMBOJIB, LIO
BH3HAYAIOTHCA 32 7 (DOpMyJamMu, OJHAKOBHMH U BCix craHiB. KoxkHa 3 Takumx (opMysd € CyMOIO 3a MOIyJieM 2
JIeSIKOTo TiHabopy BXigHuX OITiB. Sk Gaurmo, qiarpama cTaHiB 3rOpTKOBOTO KOAY € AyKe CHeUU(pIYHUM PI3ZHOBHIOM
aBTOMATy, IO MAa€ 3aJOBOJIGHATH JKOPCTKUM OOMEXEHHSAM. | OJIOBHOIO MEpeBaroi0 Takoi CTPYKTYPH € MPOCToTa ii
amapaTHOI peatizallii, OQHaK y pa3i mporpaMHOi peami3amii I mepesara He € HaATO CyTTEBOIO.

VY wiit gomoBini Oyne mokasaHo, IO 3aBaJOCTIMKI KOAW MOXKHA OyayBaTH Ha OCHOBI 3HAYHO IIUPIIOrO KoJja
PI3HOBU/IIB CKIHYEHHHUX aBTOMaTiB. byne po3MIssHYTO NpHKIagu KOJAY, IO TeHEPYeETbCsS aBTOMAaToOM, SIKUH He
3aJI0BOJIbHSIE 3a3HAYEHUM BUILE OOMEXEHHSAM. 30KpeMa BHXIiJHI CUMBOJIM OOYHCIIOIOTHCS HE K CYMH 3a MOJYJIEM 2
Ha0OpiB BXITHUX CHUMBOJIIB, a 32 3HAYHO CKJIaJHIIIMMHU (OpMYJIaMH, y SKHUX BXi/IHAa IOCIIJOBHICTh OiTiB pO3IIIAIacThCs
SIK HaOlp LIMX YKCcelN 1 HaJ MMM YMCIIaMU BUKOHYIOTBCS II€BHI apUMETHYHI oneparii. SIKIIo JOBXHUHA TaKUX YHCEIl
He nepeBunrye 64 GiTH, TO Taki oneparii, sSIK 10JaBaHHS YM MHOXKEHHS (PaKTHYHO BHKOHYBaTUMYThCS HE JIOBIUE, HiXK
CYMyBaHHS MIEBHUX OiTiB 32 MOIYJIeM 2, OCKUIBKH CyJacHi KOMII FOTEPH € MEePEBaXKHO 64-po3psIHUMHU. MaTeMaTHIHOIO
OCHOBOIO PO3TIISTHYTHX KOJIB € TIOJaHHS YHCEN y IBOOA3UCHIA CHCTEMi YHCICHHS 3 OCHOBHUM 0Oa3mcoM 2 Ta
JIoJaTKOBHUM 0OasmcoM 3, sike Oyio Briepiie mociimkero A.B. AricimouMm [2].

1. Huskwuiii (2,3)-ko1

Meton KomyBaHHS Ha OCHOBI IOJNAHHS YHCEN y ABOOA3HCHIN IBIHKOBO-TPIHKOBIM cucTeMi ommcaHo B [2].
Nnernes po mpediKCHI KOIU 3MIHHOT TOBKUHH, Y SKUX KOJIOBI CIIOBA PO3ALISIOTHCS CICIiaIbHUMH TTOCIIIJOBHOCTSIMHU-
posninpHukamu. Lleii MeTron Mae mepeBarm IMOPIBHSAHO 3 IHIIMMH METOJAaMHU MNpe(iKCHOTrO KOJYBaHHS, 30Kpema
JIOBXKHHA KOIy Oylie MEHIO, HiX y kojax dibonaui. OOYHCIIOBAILHUI CKCIICPUMEHT IMOKA3ye, 10 B CEPEIHBOMY
JOBXHHA (2,3)-KOy 4Yucia MepeBHIIye JIOBXHHY HOro aBilkoBoro mojanHs y 1,13 paziB. OnmHak Ui OESKHX YHCEl
JoBxuHa (2,3)-koxy OyJe MEHIIOIO 3a JOBKHHY JIBIHKOBOTO MOJaHHS, 10 J1a€ 3MOT'y BUKOPHCTOBYBATH TaKUi KO JUIs
CTHCKAaHHS HaHWX. 3 IiHmOro OOKy, HAJJHUIIKOBICTB, SKy Mae (2, 3)-Kom y cepemHbOMY, A€ MOXIJIUBICTh
BHKOPHCTOBYBATH HOTO 3 METOO BUIIPABJICHHS IOMIIIOK, 1[0 BUHUKAIOTh Y KaHAJIaX 3B 3Ky Ta MPHUCTPOSX 30epeKeHHS
JaHWX.

3 MeToro MiZBHIICHHS 3aBajfocTiiikocTi y [3] BBeneno moaudikaiito (2, 3)-koay — Tak 3BaHUN Huscniil (2,3)-
K00, SIKWi1 Mae Jemo OUTbITy MOBXKHUHY, HDK Ko [2], ane W BHIILy 3aBaJ0CTiHKicTh. JloBKHMHA HUKHBOTO (2,3)-KOmy
TIEPEBHUIIY€E TOBKUHY ABIMKOBOTO MOJAHHS yrcia y 1,16 pasiB y cepenHpoMy.

OcHoBHa iiest MeTOly KojlyBaHHsI Taka. Hexait N2’3 — MHO)KMHA HaTypaJIbHUX YHUCEI, SIKi € B3AEMHO MTPOCTUMHU
3213, xeN,;, x>1, n=[log, x]. Toxi x Moxua noxatu y hopmi 2" 43y aGo 22 +3%x, ne k eN,;,
x; € Np3 U2}, x) <x1 TinbKu B OfHiH i3 mux (popM. 3aCTOCOBYIOUHM AHATIOTIYHME PO3KIAJ 10 X, OTPUMAEMO X, i
nani GyaeMo obuMcoBaTH X;,, 3 piBHOCTi x; = 2% +3% x|, moku Ha meBHiit itepauii ¢ He orpumaemo x, =1 a6o
x,=2. Jlns OJHO3HAYHOTO NEKOJYBAHHA YMCEN JOCTATHBO 30epiraté Bemuunmuu A, =[log,3%x,,,1-n, i k;, sxi

OTPUMYEMO Ha KOXHiM irepamii. CrpaBni, SKIIO BigoMi 3HA4eHHS X, A; 1 k;, MOXHa OOYMCINTH BEIUYNHY

i
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m; =[log, 3k X;y], MOTIM —b; =m; —A;, aToOTIM 1 x; = 20 43k X,y - TakuM 9UHOM, TIiJ 4ac JeKOAyBaHHS MOCIiJOBHICTh

3HAa4YeHb X; BITHOBIIOETHCSA Y 3BOPOTHOMY IMOPSAKY: X,, ... , Xy, A€ X, =1 abo x, =2. Jlng BHOOPY OJHOTO 3 IBOX
TMOYATKOBUX 3HAYEHb CNi B3ATH A0 yBarw, mo skmo x,,= 7 =2+ 3'-2 10 x, =2, b =0, k_ =1,
m=[log,3*x]1=2, A, =m—b=2. Jlerko mokasati, mo x, , =7 — I €AUHMII BUIATOK, Ko k,_, =11 A, | =2, i
€IMHNHN BUTIAJIOK, KomH x, =2 . Tomy, skmo k,_, == 11 A, ; =2, moknamaemo x, = 2, a iHakme — x, = 1.

Hexait 2° +3* x; — HIWKHE (2, 3)-mogaHHs yncna x, m=[log, 3kxi] , A=m—>b . BenmmunHa A Ma€ BaXIHBY
BJIACTHBICTH: BOHA MOJKe HaOyBaTH juie 3Ha4eHs 0, 1 abo 2, sKio

2" <3k, s%zm” (1)

1 muie 3aayeds 0 ado 1, gxiio

%2’"“ <3kx <2m, Q)

SIKIIO NPHITYCTHTH, IO X € PIBHOMIPHO PO3MOIIIEHOI0 Ha Bimpisky [2; 2"*'] BHMAZKOBOIO BEIMYHHOI, TO
pi3HI 3Ha4YeHHS A TpPAIUIATUMYThCS 3 TaKUMH 4YacToTaMH: y Bumnaaky (1) P(Ai = 0)= 3/14, P(A = 1) =5/14 i
P(A = 2) =3/7, a'y Bunaaky (2) P(A = 0) = P(A = 1) =1/2. Cepen 3nauens k 3 iimoBipHicTio 2/3 TpamnsTumeTses 1, a
HWMOBIPHICTD KOYKHOTO HACTYITHOTO 3HAUEHHS k Oyze BTpHYi MEHIIOI0 32 HMOBIPHICTB MONEPEIHBOTO.

Hwxkwniit (2, 3)-xom ymciaa x — e MOCHIIOBHICTH OyokiB OiTiB Burisay 0...01...1, mepmiuit 3 sSKUX KOIy€e
TIOJJaHHS YHUCTIa X, a HACTYIHI — IMOJAHHA X; Ha IOJANbIMHMX iTepamisx. KinbkicTe oanmHMIG y 6701l TOpiBHIOE £;, a
KUIBKICTh HyJIIB BU3HAUa€ThCS BEMMUYMHOIO A;. Y Bunaiky (1) sHaueHHs A; = 0 KofgyeTbcs TphOMa HYIAMH, A, =1 —
nBoMa, a A; =2 — oxHuM. Y BUMaaky (2) A; = 0 KkoxyeTbes JBOMa HyJsIMH, a A; = 1 — oqauM HyneM. Takwuii croci®
KOJyBaHHs OOpaHUii 3 OIVIy Ha BUIe3a3HaueH1 HMOBIPHOCTI pi3HUX 3HAa4eHb k; Ta A; 3 METOIO0 CKOPOTHTH CEPEIHIO

JOBXHHY Koxmy. Takok 3 METOI0 CKOpOUYEHHS 3MIHIOE€ThCsl KOmyBaHHs yucia 5: 3aMicte 0001 3armmcyemo 001 (ue e
NPU3BOJUTH JI0 ABO3HAYHOCTI, aJKe 33 CTaHIApTHOTO KOXyBaHHA KiHIliBKa Koy 001 HIKOJIM He TparuIsIeThCs).

Mpuxnan. [ToOynyemo HuwxHii (2, 3)-kop uncna x = 1387.
1) 1387=2%+ 3377, a omxe, b, =8, ky =1, x, =377. Tyr 3*x, =3'-377=1131, m, =[log, 3*x,]1=10,

Ag=my—by=2.

2) 377=2"+3"83, a omke, b =7, k=1, x,=83 Tyr 3 x,=3'-83=249, m, =[log,3x,]=7,
A =m; —b =0.

3) 83=2°+3"17, a omxe, by, =5, ky=1, x3=17. Tyr 3*x,=3"-17=51, m,=[log,3 x;]1=5,
Ay =my—b, =0.

4) 17=2°+3%-1, a omke, by=3, ky=2, x,=1. Tyr 3*x,=3%1=9, m;=[log,3"x;]=3,
Ay =my;—by =0.

VY npyromy po3kiaji Beln4rHa 3kxl- 3aJJ0BOJIbHSIE HEPIBHOCTSM (2), a B ycix iHmmx — HepiBHocTsM (1). Tomy

KO HIXKHiX (2, 3)-poskaanis 1)—4) 6ymyts Takumu: 01, 001, 0001, 00011. Ix xonkarenanis i € HuwKkHIM (2, 3)-Kog0M
yucina 1387: 01001000100011.

2. 3aBagocTiiikuii HUKHIA (2, 3)-Koa

Sxmo B KaHami 3B’SA3KY, SKAM MepemacThcs HIDKHIA (2, 3)-KOA, BHHUKIHM TEPEIIKOAU, IO MPHU3BEIH 0
IHBEpTYBaHHS OIHOTO YHM KUTBKOX OITiB I[FOTO KOAY, HASBHICTh NMOMHJIOK y JESKHX BHUIAJKaX MO>KHA BHUSBUTH 3a
TaKHMH O3HAKaMH:

1) y Bunanxy (2) 3HaueHHsT A KOIYETHCS OUTBII HIXK IBOMA HYJISIMH;

2) y Bunanky (1) 3HaueHHS A KOZIyeThcs OUTBILI HIK TPhOMA HYJISIMHU;

3) BenuunHa m —A Bin’eMHa.

YuM JOBIIUM € KOZOBE CJIOBO, TUM BHIIOIO € HMOBIPHICTB, IO B Pa3i HassBHOCTI IOMHJIOK BUKOHAETHCS OJHA 3
X O3HaK, a OTXke, (PaKT HASBHOCTI IOMHJIOK Oyze BUsIBIIEHO. Tako) HMOBIPHICTh BUSBJICHHS IIOMUJIOK 3pOCTaTUME 31
3pOCTaHHSM iXHBOI KiJIbKOCTI. Y po0oTi [3] onmucano anropuT™, 1o Aa€ 3MOTY BHIIPABJIATH OJHY MOMHIIKY B KOJOBOMY
cJI0B1 HIKHBOTO (2, 3)-Koxy 3 #iMoBipHicTIO 100% 1 2 mommiku 3 HMoBipHicTIO 87,5%. e mocnTh HU3BKI TOKa3HUKH.
OnHak 3aBafOCTIHKICTD HIDKHBOTO (2, 3)-KOIy MOXKHa CYTTEBO IMIBUIIUTH 3aBASKU HOro 00poOIIi IToKa3aHNM Ha puc. 1
CKIHUEHHUM aBTOMaToM. Ha3zBeMo pe3ysbTylounii KoJ Ha BHXOl IIbOTO aBTOMATy 3A6ad0cHminikum nuchim (2, 3)-
KOOOM.
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ABTOMAT Mae roJIOBKY, sika 3UUTY€ CUMBOJIH HIDKHBOTO (2, 3)-Ko/y 31iBa HanpaBo. Y aBroMarta € 5 craniB. Konu
TOJIOBKA 3YMTY€ CUMBOJIH, CTaH aBTOMATY 3MIHIOETHCS BIIMOBIAHO 10 300paskeHol Ha puc. | qiarpamu i y KO Ha BUXOJI
3aIlUCYIOTHCSl CUMBOJIH, IO BIANIOBIJAaOTH BUKOHAHOMY IEPEXOJy; IIi CHMBOJIM BKa3aHO HaJ CTPLIKAMHU IIEPEXOJiB
micist ckicHuX pucok. CtaHu mo3HadeHo Kpyramu. [lepmia mudpa y Kpyry — e HOMEp CTaHy, a Iicis Hel B J{yXKKax
3aIicaHo CHMBOJIH, III0 PO3TAIIOBAaHI ITEpe TOJIOBKOIO aBTOMATY, KOJIH BiH repedyBae y IbOMy CTaHi.

ABTOMAT NEpeXOANTh Y TOW UM IHIIMH CTaH 3aJEXHO BiJ CHMBOJIB, 3YNTAHUX TOJIOBKOIO, & TAKOX HESKHX
IHIINX YMOB; IIi CHMBOJIM Ta YMOBH 3a3Ha4€HO HaJl CTPIJIKAMH IIEPEXO0/IiB Mepe]] CKICHUMH PHCKaMH. Y MOBH TIOB’s3aHi 3
THM, 110 JIedKi IIepeX0J1 aBTOMAT BUKOHY€ 3aJIeXHO BiJl 3HAYEHHS IIeBHOT XenI-(yHKIii, 3aCTOCOBHOI 10 BEIMYUHH X, ,
OTpPUMYBaHOI Ha KOXHIH itepauii mig 4yac nmoOymoBu HWwxkHBOrO (2, 3)-xoxy. Lliero xem-dyHkuiero Moxe OyTH,
Hanpuknax G(x;)=x; mod20. Ockinpku Xx; — HEmapHe Yucio, TO I (yHKUiS Moxe HaOyBatu 10 3HaueHb. SIKmio

PO3HOALINTH Lii 3HAUCHHS 3a ABoMa MHOXuHamu G, 1 G, Tak, mo G,={1, 3, 5,7, 11}, G,={9, 13, 15, 17, 19}, 10
HWMOBIpPHOCTI OTpamIsiHHS 3HaueHb G(X;) y KOXKHY 3 IIMX MHOXHH OyayTh mpnonan3Ho ogHakoBuMmu. CumBon G; abo
G, Haj CTPUIKOIO MEepexoily O3Hadae, IO Mepexi] 3AIHCHIOEThCA JIMINE SKI0 MOTOuHe 3HaueHHS G(x;) HaJeXuThb
MHOXHHI G, abo G, BiAnoBigHO (Ta/ab0 BHKOHYIOTHCS IHIII YMOBH NEpexoxmy). TakuM 9uHOM, MiJ dac 0OpoOKH

HIDKHBOTO KOJy aBTOMATOM MAlOTh OOYHCIIOBATHCS U 3HA4YeHHs X; (200 MOXYTh BHKOPHUCTOBYBATHCS 3HAYCHHS,
OoTpHMaHi Tix yac moOymoBu HIKHBOTO (2, 3)-komy). KokHe HacTymHe Take 3HAYCHHS OOYMCIIOBATHMETHCS ITiCIISA
00poOku geprosoi rpynu cumBoiiB 0...01...1, mo xoxye mapy 3HaueHs (A;,k;) — 1 Mu Ha3BeMo (A, k)-zpynoio. 3

MIPUYXH, SIKI CTAaHYTh 3pO3yMisi 3 MeToay AekoayBaHHS, (A, k)-rpymu HIKHBOTO (2, 3)-KOay MaroTh 00poOmsATHCS
300paXEeHUM Ha pHc. | aBTOMaToM cripaBa HaliBo (IIPOTe BCEpEMHI TPy 3MIHIOBATH TOPSAAOK OiTiB HE MOTPiIOHO).

[ITo6 3amobirTu 3axapalleHHI0 300pakeHHs, Mepexonu y cTaH 5 Ha puc. | He mosHadeHo. Lle Bci Ti cami
TIePEeXOH, o i y cTaH 1, aje 3MiCHIOIOTHCS BOHH B pa3i BUKOHAHHS HepiBHOCTEH (2), B TOH Yac K mepexoiu y cTaH |
—y pas3i BukoHaHHs HepiBHOCcTeH (1). Ockinbku 1 HepiBHOCTI (1), i HepiBHOCTI (2) HE MOXYTh BUKOHYBATHCS BOJHOYAC,
TO SIK IiJ 9ac KOAYBaHHS, TaK i IiJ 4ac JEKOIyBaHHS 3aBXKIM MOXHA BHU3HAYUTH OJHO3HAYHO, Y SKUH cTaH — 5 uu 1 —
CJTiJI IEPEXOJIUTH.

Cran 3 — ocobuuBmii. KoxxeH 13 JBOX Iepexo/iiB y Liei cTaH MOXKE€ BUKOHYBATUCS Y pa3i 34MTYBaHHS HE OHIET
NIEBHOI IPyIU CUMBOJIB, a IBOX Pi3HHUX TPYIl, Mo3HaueHHuX Ha puc. | sk A i B. 1106 po3pizusatu Bumaaku A i B min yac
JIEKOyBaHHs, CIIOCiO BUXOMy 3i cTaHy (3) 3aJ€XHTh BiJl TOTO, 3a SIKOIO TPYIOI0 CUMBOJIB OyJO 3AiHCHEHO Tepexil y
neii cran: A uu B. Hampukiaz, sikio aBroMar nepeiInoB y cTaH 3 3i cTaHy 2, 3UMTaBIIM cMMBOJH 11 (Bumamok A), a
IOTIM rosoBKa npouutana 0, aBromar nepeize 3i crany 3 1o crady 1 3a crpinkoro A & 0 i 3anmmte 00.

ABTOMar rmoynHae poOOTy y cTaHi 1, SKIIO BenWInHA 3k X,3a[J0BOJIbHsIE€ HepiBHOCTI (1), 1 y cTaHi 5, Ko 0

BEIMYMHA 33/10BOJIbHIE HepiBHOCTI (2). [lepmmii cuMBonm Komy, SKMH 3aBXIU AOpiBHIOE 0, aBTOMAT MpOITyCKae i
MOYMHAE JEKOIYBAHHS 3 IPYroro cuMBoily. Ha KOXXKHOMY Iepexoji aBTOMAaT 3aIlicy€e Yy BHXIIHUH Kon 3 HIBIifKOBi
CHUMBOJIH, X04a 3 KOXXHOTO CTaHy € 4 Iepexoiu i UId iXHhOro KOXyBaHHS BHUCTaumio O i aBox OitiB. Lle 3pobienHo 3
METOI0 TIBHIIECHHS 3aBaNOCTIHKOCTi. TpiliKW ABIMKOBHX CHMBOJIB, IO IMO3HAYAIOTH IEPEXOIN 3 TMEBHOTO CTaHY,
YTBOPIOIOTh MHOKHHY CITiB 3 XeMiHroBoro Biacranuio 2: {000, 011, 101, 110}. Takum 9rHOM, SKIIO y BUXITHOMY KO
B TpiiiKy OiTiB 3 HOMepamu 3k+1, 3k+2 i 3k+3 Oyne BHeceno 1 abo 3 moMuIiky, sl Tpiiika Bke HE HaJeKaTUMeE BKa3zaHil
BHIIIE JIOMYCTUMIN MHOXKHHI CITiB, @ OT)Ke, Taki TPIHKKU MOXkHa Oyie Bifpasy BUSABUTH. To/i MUTAHHS MOJISATaTUME JIHIIE
B TOMY, Ha SIKiii came Mo3uILiT (¥ MO3HUIISIX) PO3TAIIOBAHI MOMUIIKOBI OiTH B KOXKHIHM MOMUITKOBIN Tpiiini. 3’scyBaTu 11e
JIO3BOJISIE OITUCAHMH Y HACTYITHOMY PO3ALIL alnropuT™ eQeKTUBHOTO nepeOopy MOKIMBUX BapiaHTIB pO3TallyBaHHS
TIOMHJIOK.

Koum aBTOMat nocsrae KiHIsl KOJJOBOTO CJI0Ba HIKHBOTO (2, 3)-KOy, MOXKJIMBI TaKi OCOOJIMBI BUITAIKH:

1) xomoBe cioBO 3aKiHUyeThcs cuMBoiiamMu 101, TooBKy posMimieHo micis cuMBoiy 0, aBToMaT nepedyBae y
crani 1 1 ju1g ocrannboro OiTy 1 mepexomy 3i crany 1 Hemae. Y 1bOMy BUIIAJKY 10 BHXIZIHOTO KOJY JOIHCYEMO CIIpaBa
oitu 011, mo o3xHavaTmMe cumBom 10 y BXiTHOMY KOZi i JacTh 3MOTY KOPEKTHO BIITBOPHUTH BXiJHE YHCIIO 3TiTHO 3
HaBEACHUM HIDKYE AJITOPUTMOM JICKOTyBaHHS;

2) KomoBe CIIOBO 3akiHUyeThcsi cuMBoiamu 1001, rooBKy po3mimieHo micis cuMBoiiB 10, aBToMaT epedyBae
y crani 1 1 anst ocranHix cumBoitiB 01 nmepexony 3i crany 1 Hemae. Y HbOMy BHUINAJAKY JI0 BUXIJHOTO KOJY JOMHCYEMO
crpasa 6itu 000, mo o3Hauatume cumBosu 010 y BXiqHOMY KOJi;

3) KOJIOBE CIIOBO 3aKiHYY€ThCS CHMMBOJAMHU 11, TOJOBKY pO3MIILIEHO THepe] OCTaHHIM CHMBOJIOM 1, aBTOMaT
nepeOyBae y cTaHi 2 1 Jjis1 OCTaHHBOTO OiTa 1 mepexofy 3i crany 2 Hemae. Tofi 0 BUXITHOTO KOAY AOMHUCYEMO CIIpaBa
6itu 011, o o3HauaTuMe cumBosin 10 y BXiZHOMY Koz 1 mepexia y cTaH 1;

4) aBromar 3ynuHs€eTbcs y ctaHi 3. [1{o0 BU3HauUMTH, SIKUI nepexin Oyno 3niiicHeHo B neit cran: A uu B, no
KOJIOBOTO CJIOBa JommcyeThes mocmigoBHicTs 000, skmo BimOyscs mepexim A, i 011, sxmo B. Lli mocnizoBHOCTI
BIJIIIOBIIAIOTH NIepexojiaM y cTaH 1 i, TaKMM YHHOM, 3aBX/M, KOJIM aBTOMaT MaB OM 3aBeplryBaTy poOOTy cTaHi 3, BiH ii
3aBepIlyBaTUMeE y cTaHi 1.

OTtxe, pakTHIHO BCi OCOONMBI BUIMAIKHA OOpPOOINSAIOTHCS Yepe3 NOMHCYBaHHS (PIKTHBHOTO HYJS IO HIDKHBOTO
(2,3)-xony. HacmpaBai komoBe CIIOBO HIKHBOTO (2, 3)-Koay HE MOKe 3akiHayBaTHcs cuMBoiioM 0 i, 3rigHO 3
HaBEJCHUM HIDKYE allTOPUTMOM JICKOAYBaHHS, el (ikTUBHUI 0 irHOPYBaTUMETHCSI.

3a I0CTaTHHO BEIHKOI MOBKHMHH BXIIHOT'O KOJOBOTO CIIOBAa (MOYMHAOYM BiI KUTBKOX COTCHB OITIB) JOBXKHHA
3aBaJIOCTIHKOTO HIKHBOTO (2, 3)-KOIy TMEepeBUIy€E MOBXKUHY BXiJHOTO IBIHKOBOro moBimomieHHs B 1,75 pasiB y
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cepeHbOMY. SIKIIO 3aMiCTh TPIHOK KOXKEH Mepexi KOMyBaTH napamu OiTiB, TO Take NEPEBUIICHHS CTAHOBUTHME JIUIIE
1,165 pasiB y cepeaHbOMY, 110 Maike HE BiAPI3HAETHCS BijJ aHAJOTIYHOTO MOKAa3HWKA JUIsl HUXKHBOTO (2, 3)-Kody 3a
3HAYHO BUIOi 3aBaJIOCTIMKOCTI.

1&G, /101

1&G, /110

001/000

1&G, /011

1&G, /000

01&G, /101

0 &G, /000
0&G,/011

018G, /110

11(A) v 0001 (B) / 110

01&G,(A) v 01&G, (B) / 101

10/011
10/011

A&1/101

A &0 /000 /

11(A)v 011 (B) /110

B&0/011
010/000
Puc. 1. CkiHueHHHI aBTOMAT ISl CTHCKAaHHS MOAN()IKOBAHOTO HIDKHBOTO (2, 3)-KoImy

Mpuxnan. [oGynyemo 3aBanocrtiiixuii (2, 3)-kox umcaa 1387. Moro mmksiii (2, 3)-kox 6yio moGynoBaHO y
npukiIani 3 posniny 2 1 Bin cranosuts 01001000100011. OTprMaHa mpu [IbOMY IOCHIZOBHICTE 3HAYEHb X; CTaHOBHJIA
1387,377, 83,17, 1.

1. Tlepemmcyemo (A, k)-rpynm HIKHBOTO (2, 3)-Komy crpasa Haiio: 00011000100101.

2. Posrmsamaemo nepmry rpymy 00011. Tyt &£ = 2, A = 0, i nekoayBaHHS NOYMHAEMO 3 Yuciaa x = 1. 3hx=
=3%.1=9. Ile 9nCII0 3a0BOJIBHSIE HepiBHOCTI (1), a 0T)ke aBTOMAT MOYMHAE poOOTY 3i cTaHy 1.

3. ABTOMAaT mpoITycKae MepmHid CHMBOJI KOLy 1, MOYMHAIOYM 3 JPYroro CHUMBONY, 3unuTye Tpymy 001, mo
O3HAa4ae nepexif y cTaH 4. Y BUXIJHHUH KOJ 3anHUCyr0ThCst cuMBonu 101.

4. Asromar 34nTye I’sTHil cUMBOJI Koxy — 1 1 mepexoauth y ctaH 2. Ockinbku x mod 20 =9 € G, , To nepexig
BifOyBaeThCs 32 yMoBoIo 1 & G, 1y BHXIIHHI KOJ 3anUCyIOThCs cumBony 110.

5. I'pymy 00011 moBHicTIO 00pOOIICHO, TOMY X <— 17.

6. IlepeOyBatoun y crani 2, apromar 3uutye cumBoau 0001, nepexoauts y crad 3 3a ymoBorw (B) i 3anucye y
BUXITHUHA Ko cumBoin 110.

7. I'pymy 0001 moBHicTIO 00p0o0OIIeHO, TOMY X — 83.
8. IlepeOysatoun y ctani 3, apromar 3untye cumBoiu O i Tomy mae mepeiitu y ctad 1 abo 5. [lotouna (A, k)-
rpymna — e 001, 3Binku otpumyemo k = 1. 3HadeHHs 3k x=3".83 =249 3agoBonbHsE HepiBHOCTSIM (2), 1 TOMy aBTOMAT

niepexouTh y craH 5. Ileit nepexin BUKOHYyeThCs 32 yMOBOI0 B & 0, ockinbku mepexin y craH 3 BiOyBCs 32 YMOBOIO
(B). Tomy aBTOMAT 3anmmcye y Buxigamid kox cumBoim 011.
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9. TlepeOyBatoun y craHi 5, aBromar 3untye cumBosu 01 1 mepexoanTs y cral 2. Ockineku x mod 20 =3 € G,
TO Tepexin BinOyBaeThes 3a ymMoBoto 01 & G 1y BUXigHMH KOA 3anHCy0ThCcs cuMBoau 101.

10. I'pymry 001 moBHicTrO 00po0eHo, ToMy X <— 377.
11. ABTomar 3uutye cumBoiu 01 i mepexomuts y craH 3. Ockinbku x mod 20 = 17 € G,, To mepexin

BiiOyBaeThes 3a ymoBoto 01 & G, (B) 1y BuxinHuil KO 3aIHCyIOThCs cUMBOH 101.

12. HmxHiit (2, 3)-kom mOBHICTIO 00po0IeHO, aje aBTOMAT 3aKiHIUB poOOTY v cTaHi 3. OCKINbKY Tepexin y men
cTaH BinOyBcs 3a ymoBow (B), 1o kony momarorbest cumBoim 011.
OTxe, 3aBafoCTiHKUM HIDKHIM (2, 3)-komom umncna 1387 6yne mocmimoaicts 101 110 110 011 101 101 O11.

3. AIrTOpUTM KOAYBaHHS

Ha Bxoai Maemo TOCHiIOBHICTB OITiB, a Ha BUXOJI MOTPiIOHO oTpuMaru 3aBajgocTiiikuii (2, 3)-kox. BxigHy
JBIAKOBY TIOCHIOBHICTh OyIeMO AUTUTH Ha OJIOKH MOBXWUHOIW L 0iTiB. J[0 KOXHOTO OJOKY IOMHCYBaTUMETHCS
KOHTpOJIbHA CyMa JOBXHHOIO ¢ OITiB, IOTIM OJIOK IEepEeTBOPIOBATUMETHCS HAa YUCIO 3 MHOXUHU N3 1 I HBOTO
OynmyBaTUMeThcsl 3aBafocTidkuii (2, 3)-kox. KoHTposbHa cymMa BHKOPHCTOBYBAaTHMETHCS Mijl Yac AEKOIYBaHHS SK
KpuTepiit BiOOPY cepeln KiTbKOX BapiaHTiB AEKOIOBAHMX CIIiB MOTPiOHOTO.

1. JinuMo BXiHY MTOCIiIOBHICTE OiTiB Ha OJOKU JOBXHUHOKO L .

2. Jlomaemo IO KOKHOTO OJIOKY c -OiTHY KOHTPOJIBHY CyMy, i -i OIT sikoi Moke OyTH OOYHCICHO SIK CyMy 3a
MoJysIeM 2 Bcix 0iTiB 060Ky, HOMEpH SIKMX JTOPiBHIOIOTH i (modq) .

3. Otpumany (L + ¢ )-OiTHy MOCTIIOBHICTE TEPETBOPIOEMO HA YHCIO 3 MHOXHHH N,; 3a ONHCAHUM Haii
AITOPUTMOM.

4. Jlns orpuMaHOTO 4mcia Oyayemo HIDKHIN (2, 3)-Kon, IepenucyeMo TOCITITOBHICTH HOro OJOKIB cIipaBa
HAaJIIBO 1 32 HEero OyayeMo 3aBaocTiiikuii (2, 3)-Ko.

5. OrpumaHi 3aBaocTiiiki Koau OJ0KiB KOHKATCHYIOThCSA 0€3 TOaBaHHS KOTHUX PO3IITBHUKIB.

Temep omumieMo IETaNBHO, K BUKOHYETHCS KPOK 3 BOTO allTOPUTMY: MEPETBOPEHHS TOBLIFHOI TOCIITOBHOCTI
JOBXHMHOIO M GITiB Ha IIiJie YKCIIO0, IO € B3aEMHO MPOCTUM i3 2 1 3.

1. SIKmo mocimigoBHICTE TOYMHAETHCA 13 CUMBOINY 1 1 siBIsie co00r0 B3aeMHO mpocte 3 2 1 3 ABiiikoBe YHCIIO,
3YIHHSAEMOCE.

2. Jlomaemo cuMBON | 110 MOCHIZOBHOCTI 3JiBa. SIKIIO OTPUMAHO YHCIIO, SKE B3a€EMHO mpocTe 3 2 1 3,
3YIHHSAEMOCE.

3. Jomaemo cuMmBON 1 1O MOCHIZOBHOCTI cIipaBa. SIKIIO OTpMMaHO YHCIO, SKE B3aEMHO IpocTe 3 2 1 3,
3YIHHSAEMOCE.

4. Jlomaemo cuMBOII | 10 TIOCITiTOBHOCTI CIIpaBa.

3BOpOTHa TpolEenypa HEPETBOPIOE UYHCIO 3 MHOXMHH Np3 Ha BXiAHY NOCHiIOBHICTH OiTiB. BoHa Moxe
3aBEPIUIMTHCS TOMMIKOIO, SKa O3Ha4YaTUMe, L0 L€ YHCIO He MOoXe OyTH OTpuMaHe B pe3yJbTaTi MpSMOTo
nepeTBopeHHst M-01THOT TIOCITIIOBHOCT.

1. ko 6iToBa AOBXHMHA YKCIa MeHIa 332 M abo Ounbina 3a M + 3, 3aBepiIyeMo IpoIeaypy 3 HOMHUIIKOIO.

2. Sxmo 6iToBa HOBXHMHA YHCNa AOpiBHIOE M + 3, BHOAIsieMO HaliMEHIN 3Hadymuii OiT. SIKmo oTpumane
YHCIIO B3aEMHO IIpocTe 3 2 1 3, 3aBepUIyeMO MpoLeaAypy 3 TOMHIKOIO.

3. Sxmo 6iToBa MOBXMHA OTPUMAHOTO Ha MOTIEPEIHBFOMY KpOIIi YHCIIa AOpiBHIOE M + 2, BUIANs€EMO HaliMEHIII
3HAYYNM OiT. SIKIO OTpUMaHe YHCIIO0 B3aEMHO mpocTe 3 2 i 3, 3aBepuIyeMo npoLeaypy 3 MOMUIKOKO.

4. Sxmo 6iToBa TOBXXHWHA OTPUMAHOTO Ha MOTEPEIHBFOMY KpOIIi Yhciia A0opiBHIOE M + 1, BUmanseMo HaHOIIbII
3HAYYIIHH OIT.

4. AIIrOpUTM J1eKOAYBAHHSA

JlekonyBanbHUI anroOpUTM 3aCTOCOBHHMH 70 3aBajocTiiikoro (2, 3)-komy, OTpHMaHOTO 3a HAaBEACHHM Y
MOTIEPEIHFOMY PO3JILTI ATOPUTMOM. SIKIIO Y KOXKHY TpiliKy 0iTiB i3 Homepamu 3m+1, 3m+2 1 3m+3 BHeceHO He
OinpIIe OHi€T TOMUMIIKH, TIEH alTOPUTM TEOPETHYHO Ja€ 3MOTY BHIIPABUTH BCi Taki mOMMIKH. OmHAK SKIIO0 TTOMHUIIOK
Oyzne 3abararo, a0o0 BOHH OyIyTh CKyIUYe€Hi, 9ac POOOTH ANTOPUTMY MOXE BUSBUTHCS 3aBETUKAM a00 MOXKE 3pOCTH
WMOBIPHICTh XMOHOTO BHUITPABJICHHS — CUTYAIlil, KOJIM 32 pe3yJIbTaT BUMPABICHHS IPUAMATHMETHCS MOCTIOBHICTD, 110
HACIIPaB/li MICTUTh OMIJIKH.

[Mpunyctumo, y nesiki 6iTH KOJOBOTO CIIOBa BHECEHO MOMMIIKU, TOOTO I1i OiTH iHBepTOBaHI. MHOXKUHY MO3HILIH
0iTiB, sIKi MU BB2Xa€EMO TIOMIJIKOBUMI, Ha3MBaTUMEMO MACKOK nomuiaok. Hexait ¢ =3m+1 — me HOMep mepIioro

OiTa mesKkoi Tpiaau KOZOBOTO ciloBa, V =(V|,...,V,), V| <..<V, — IE€BHa MacKa HNOMMIOK, a X € Np; — pe3yibrar

JIEKOyBaHHS YaCTHHU KOJOBOTO CJIOBA, IO TMOYHWHAETHCS 3 MEpIIoro (HalOiMBII 3HAWYIIOTO) OiTa Ta 3aKiHIYETHCS
0itoM ¢, y AKkiif 6itH vi,...,V, 1HBepTOBaHO (IHaKIe KaXKy4d, X — II€ HalOinbIue 3 4yucen X;, OTPUMYBAHHUX Iicis

NOBHOI 00poOKH (A, k)-rpym B YacTHHI CJI0Ba, IO MIicTUTH OiTH 3 1-r0 10 g-i). KpiM Toro, yepe3 a mo3HaunMo HOMep
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CTaHy aBTOMara, IIO BiJIOBIJA€ IOJIOXKEHHIO TOJOBKH ¢ . YerBipky (V, X, ¢, @) HAa3UBATHUMETHCS KOPUZYGAIbHOIO

KoHizypauyicio.
SIKmo micist 3acTocyBaHHS Mackd v Tpilika OiTiB, IO MOYMHAETHCS 3 OiTa ¢, HE MICTUTh IOMHJIKH, BU3HAYE€HO
omepartito inkpemenmy (v, x, ¢, a) ++, pesyiabraroM skoi € KoHGirypamist (v,x',q+3,a"), me x' — pesymbrar

JICKOJTyBaHHS YaCTHHH KOJOBOTO CJIOBA, IO TOYHMHAETHCS 3 IMEPIIOro OiTa Ta 3aKiHYYeThcs OiTOM ¢+ 3, micis
iHBepTyBaHHs OiTiB, HOMEpPH SKUX HaJeKaTh Maclli V, a @' — CTaH aBTOMaTa, [0 BiIOBiIa€ IOJOKEHHIO TOJOBKH
g +3 . SIkmo mMacka v He BITIOBIZa€e CIPAaBKHHOMY MMOJIOKEHHIO IOMIJIOK y KOJIOBOMY CJIOBi, omnepariis (v, x, ¢, a) ++

MOYKE 3aBEPIINTHCS HOMUNKOIO 3 TAKUX TIPUYNH:
1) a=4 abo a =5, a 4aCTUHOIO YMOBH IIepexoAy, AKUil BH3HaudaeThes Oitamu ¢, ¢ +1, ¢+2, € G;, xoua

G(x) € G, abo x yacTHHOIO YMOBH niepexony € G, , xoua G(x) € Gy;

2) a=3, amepexig y cran 3 BimOyBcs 3i crany 2 3a ymoBoto 01& G, xoua G(x) € G,, abo X 3a yMOBOIO
01& G, , xoua G(x) € G,. Haranaemo, 1o came 3a 3Ha4eHHsIM OiTiB 3 HOMEpaMH ¢, ¢ +1, ¢ + 2 BU3Ha4YaeThCs, 32 IKOIO
caMe YMOBOIO BiIOYBCsI Iepexifl y CTaH 3, Iijl 4ac sIKoro OyJIo MepeBe/IeHO MOJIOBKY B MO3ULII0 ¢ .

Sxmo ans nmeBHOI KOPUryBalbHOI KoHQirypauii (v, x, ¢, @) Tpilika OiTiB, IO MOYMHAETHCS 3 TO3ULIT ¢,
MiCTUTh MOMUIKY, BU3HAYEHO OIEpalilo MHoxcenua (v, x, ¢, a)*. 1i pesymsTaToM € MHOKHHA BCIX MOMKITHBHX
KOpPHUTyBalbHUX KOHGirypami (V',x, g, a’)++, e v' — 1e mMacka, yTBOpeHa 3 Mackd v J0JaBaHHAM OJHOTO 3 OITiB
q, q+1, g+2, 1 omepamis iHKpeMEHTY HE 3aBEpIIYEThCS MOMIIIKOI0. ToOTO MIoHaHOLIbIIe TakuX KoHpirypamiit Oyme
3, a sIKmIo Jeski 3 omepariii (V',x, ¢, @) ++ 3aBepIIyIOThCS TIOMIIKOIO, Y MHOXHUHI (V, X, ¢, a) * OyIe MeHIIe TPhOX
KOoH(pIrypartii.

Oneparriro MHOXXEHHS (V, X, ¢, @) ¥ BU3HAYNMO TaKOX 1 JUIS TOTO BHUIAJIKY, KO Tpiiika OiTiB, 0 TOYHHAETHCS
3 MO3MLII ¢, HE MICTUTh HOMMIIOK. BBaxkaTMeMo, 110 B IIbOMY pa3i pe3ybTaT MHOXKEHHS 30iraeTbes 3 pe3ysbTaToM
iHKpeMeHTy (V, X, ¢, a) ++, SKIIO BiH BUKOHYETHCS KOPEKTHO, Ta € TIOPOKHHOIO MHOXKHHOIO KOHQIrypariif, sKmo

IHKPEMEHT 3aBEPUIYETHCS IOMUIIKOIO.
MuoxnHa P BCIX MOXIMBHX KOPHUTYBAJIBHHX KOH(QIrypariil yTBOPIOETBCS 32 HaBEIACHUM Jalli iTepaTUBHAM
ITOPUTMOM.

1. YTBOpIOEMO IOYATKOBY MHOXHHY KOPUTYBaJIbHUX KOH(DITypariii:
) OCKUIbKM aBTOMAaT MOXE€ IOYMHATH poOOTy abo B crani 1, abo B craHi 5, MOKIANAEMO
B<{},x,LD)*1 PB«({},x,.5% ne x,=1or x,=2. fIx BuOMpaTH MDX LUMU [BOMa OYAaTKOBHMHU
3HaYeHHSIMH X, , OMMCAHO B po3aidi 2. 3 ypaXyBaHHSIM OCOOIMBOCTEH KOAYyBalIbHOTO aBTOMATy BUIHO, IO X, =2 TOXi

W TUIBKHM TOJI, KOJM aBTOMAT mo4rHae poboty B craHi 1 i mepmoro Tpiiikoro OitiB € 000. ko nepiua Tpiiika 6iTiB
MICTHTD HMOMMIIKY, TO 3aJISKHO BiJ TOTO, SIKHMI came OiT MM IPHUITyCKaTHMEMO HMOMIIKOBHM, 3HAYEHHS X, MOXYTb

BIZIPI3HSTHCS;
) HeperiagaeMo Bci KoH}irypaunii 3 MHOxkuHH B . SIkmo nepmy (A, k)-rpyity A neBHoOi KoHGirypamii
¢ me HeoOpoOIeHO TOBHICTIO, 3aMiHIOEMO KOHQITYypalil0o p HAa MHOXHHY KOH(pirypamiii p*. Sxmo mnepury

(A, k)-rpymy mnst xoHdirypauii ¢ oOpoOJeHO MOBHICTIO, BHAAIAEMO KOHQIrypamilo p i3 MHOXHHHM P, 1, SKIIO

BemmumMHa 3% x, 3amoBonbHsA€ HepiBHOCTI (1), BKIIOYaEMO WO KOHQIrypauilo [0 pe3yibTyIOuoi MHOKHHHU
KoHpirypariii P;
) Tpoleaypy, aHaJOTi4Hy A0 ONHCAaHOI B II. 0), 3aCTOCOBYEMO 110 MHOXHMHH FP;. Y 1poMy pasi
nepeBipseMo BinoBinHicTs 3HaueHHs 3! X, HepiBHOCTI (2);
) TOBTOPIOEMO KPOKH 0) 1 B) ZOTH, IOKH MHOKMHH F 1 P; He CTaHyTh OPOXKHIMH.
2. Tleperasimaemo Bci koHpirypauii p = (v, x, q, a) € P. Jig K0KHOT 3 HUX MOXKJIMBI TaKi BapiaHTH:

) OiToBa moBXMHA yMcia x MeHIma 3a L+c. Tyr L — noBxuHA OJIOKIB, Ha sIKi JUTUTHCSA BXiJHA
TIOCITIJOBHICTB, a ¢ — 0ITOBA JIOBKMHA KOHTPOJIBHOI CyMH. Y IIbOMY BHITIAJIKy 3aMIHIOEMO KOH(]Irypariro p Ha MHOXKUHY
KoHpirypauiii p *;

) OiToBa JOBXHHA yucia x AopiBHIOE L +c. Toni, MOXIMBO, X — Iie LIyKaHa BXiJHa HOCIiJOBHICTb.
1106 mepeBipuTH 1ie, MOTPIOHO OOYMCIAUTH Ha mepmMX L OiTax X KOHTPOIBHY CyMY 1 MOpPIBHSATH ii 3 OCTaHHIMHU ¢
Oitamu. SIKIIO BOHM 30iraroThCs, TO BBaXKAEMO OITOBE MOAAHHA X JEKOJOBAHOIO MOCIIIOBHICTIO 1 MEPEXOJUMO 0
JIEKOTyBaHHS HACTYITHOTO KOJIOBOTO CJIOBA, III0 MOYHMHAETHCS 3 OiTa ¢, SIKIIO Hi — TO 3aMiHIOEMO p Ha p*. Kpim Toro,

(L +c)-6iTHe uncio x He MOke OyTH KOPEKTHO IEKOIOBAaHWM, SKIIO0 BOHO HE B3a€MHO mpocTe 3 2 i 3 abo sKmo
aBTOMAaT mepeOyBae y cTaHi 1, a TomepeaHiM CTaHOM He OyB cTaH 3. Y IMX BHIaJKaX TaKOX 3aMIHIOEMO p Ha p* i

MOKEMO HaBiTh HE MEPEBIPSATH KOHTPOJIBHY CyMY;

210



Proceedings of the 8th International Conference of Programming UkrPROG’2014 (Kyiv, Ukraine)

) OiroBa moBxWHA Yncia x Outbmma 3a L+ ¢, ane meHma 3a L+ c+4 . Toxi sxmo a = 1, a monepeaHiM
CTaHOM He OyB cTaH 3, KOH(}Irypauito p 3 MHOXKHUHH P BUAI€MO, 1HAKIIEe 3aCTOCOBY€EMO 110 4ucia x € N, ; onucaHe B
TOTIepeTHFOMY PO3LJTi 3BOPOTHE IEPETBOPEHHS Ha OITOBY IOCIIAOBHICTH 1 IEpEBipsieMO KOHTPOIBHY CyMy. SKmmio Bci
i TPOIEeRypH i MEePeBipKU 3aBEPIIIIIUCS YCITIITHO, BBAKAEMO OTPHMAaHY IOCIHIIOBHICT IIYKAHOIO i MIEPEXOTUMO IO
JIEKOTyBaHHS HACTYITHOTO YHCHA, iHAKIIIe KOHDITYpaLito p 3 MHOKUHH P BHIAIIEMO;
) OiToBa mOBXKMHA 4ncia X HepeBuitye L +c+3. Y npoMy BUNanaky KoH}irypariro p 3 MHOXHHU P
BHAAISIEMO.
3. TloBepraemocs Ha KpokK 2.
et anroput™ 3aBXIM 3aBEpIIyBaTUME CBOIO poOOTy Ha Kpormi 20) abo 2B), KOJIM MH IPHUIIYCKATHMEMO, IO
IIeBHA KOPHUTYBaJbHA KOH(Iryparlist BilMOBia€ CIPaBKXHHOMY PO3TAITyBaHHIO TIOMIIIKOBUX OiTiB.

BucHoBKH

VY 3anpornoHOBaHOMY METOJi KOAYBaHHS TOETHYETHCS TPH MiIXOIHU JO MOOYIOBU 3aBaJOCTIMKMX KOIIB, 1 BCI
BOHU MalOTh MPUHIIUIIOBO Pi3HY NPUPONY: HWXKHIHN (2, 3)-kox 0a3yeTbesi HA apU(MMETHYHUX BIACTUBOCTSIX YHCEN, IO
NOJAIOTHCS BXIJHUMH OITOBHMH IOCITIJOBHOCTSMH, CKIHUCHHHH aBTOMAT Jla€ 3MOTY BHSBJISATH ITOMHWIIKU 3aBJISKH
HasIBHOCTI CIIEIalbHUX «XHOHHMX» IEPEeX0/IiB MK CTaHaMH, Y SIKi MOXKYTh «3aBECTW JIMIIEe XUOHI 3HaUeHHs OiTiB i,
HapeITi, TOYHE MICIIe3HaXO/KeHHS! ITOMWJIOK BH3HAUYA€ThCS 3aBASKHM 3aCTOCYBAaHHIO OJHOTO 3 HaWNpPOCTIIIMX
OJIOKOBHX KOJIB, IO KOAYE Mapu OiTiB TPUOITHUMH KOJOBUMHE CIOBAMH i3 MHOXXHHU 3 XEMIHTOBOIO BiJICTaHHIO 2:
{000, 011, 101, 110}. Take koMOiHyBaHHS Pi3HOPIAHNX MiAXO/IB A€ 3MOTY JOCSTTH JJOCTaTHHO BUCOKOI €(DEKTHBHOCTI
Yy BHIIpaBICHHI MOMHIOK. UHNCENhHHUH EKCIEePHUMEHT, y SKOMY BXiIHAa ITOCHiIOBHICTH OITiB mimmmacs Ha OJOKH
JOBXKUHOIO 64 OiTH i JOBXHMHAa KOHTPOJBHOI CyMH JNOOHMpamacs Tak, 00 cepemHs MBHIKICTh Koxy craHoBmiaa 0,5
(ToOTO MOBXKMHA KOJIOBOTO CIIOBA TIEPEBHINyBaja JOBKHWHY BXiIHOT OCITIIOBHOCTI B CEpeIHROMY BIBiUi), IIOKa3aB, IO
PO3TIIIHYTHI BHILE QJITOPUTM JEKOIYBaHHS 3aBafocTiikoro (2, 3)-komy mae 3Mory 3 HMOBipHICTIO 99,8% BHUIPaBIATH
10 MOMMJIOK Y KOJIOBOMY CJIOBI, y TOM 4ac siK, HAPUKIIAJ, IMUPOKO BimoMuii sroptkoBuii kogq NASA (171,133), mo mae
Ty caMy UIBHJKICTb, 13 3a3HAUEHOI0 HMOBIPHICTIO Y KOJIOBOMY CJIOBI 3a3Ha4€HOI JOBXHUHH Ja€ 3MOTY BUIPABIISATH JIMIIIC
4 mommiku. [llonparnaa, 3aBamoctidikuii (2, 3)-Ko1 Mae Take OOMEKeEHHs, 10 cepes OiTiB i3 Homepamu 3m+1, 3m+2 1
3m+3 mae OyTH He OLIbIIIE OJHOTO MOMHUIIKOBOTO. JIJIs1 YCYHEHHS I[bOTO OOMEXCHHS 3aBaJOCTiiKmid (2, 3)-KOa TakokK
MOe OyTH MepPEeTBOPEHO CIIEIiajIbHUM CKIHUEHHUM aBTOMATOM, SIKMH 3apa3 IOCHTiKY€EThCS.
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