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K mpobeme 0aH03HAYHOCTH KOAMPOBAHMSA

Usan Tapen

I/I3BECTHO, ure upoﬁnema OAHC3HAYHOCTH KOZOBOH CUCTEMBL EUIl'OlebMH‘ICCKPI paspeuiuma.
Hixe JOKa3bIBACTCs, YTO 3Ta-XKe HpoGne:\{a ABIACTCA anropmmeiecm Hepaspemmvxol}i ANA KO-
JOBBIX CUCTCM BBICIICTO MOPAIKa, T. €. TAKHX, KOTOPHIE COHOCTABIAIOT UCXOAHOMY — KOJIMPOBAH~
HOMY — CJIOBY K-WICHHYIO cucreMy cnos (k 2> 2).

Komosast cucrema # = (A, B, ¢p> 3anana cBOMMH KOHEYHBIMH ai(paBUTAMU
A, B 1 oTobGpaxerneM ¢ MHoxecTsa A B B* — {4} (A4 oBosnadaer mycroe c10B0).
Jinsa nro6oro memycroro ciosa P B aadasute A, P = &, ... ,, komoM P Ha3bIBaioT
caenyrouiee cyioso B andasure B

P(P) = @(&1) (&) --- 9(C) -
Konosas cuctema A OQHO3HAYHA, CCIN JUTSA JIOOLIX €oB P, Q B A uMeeT MecTo
P+ Q= o(P)+ 9(0).

STu onpefesieHust xopouo u3BectHsl (cM. [2], [4]); Taxxke usBecTHO, YTO Cylue-
CTByeT eJuHELA oOwmi meror (aixropudm), mosBorsonuii Kis JF060H KogoBoi
CHCTEMB! PELINTh, OJH03HAYHA-TH oHa win HeT (cm. [4], [5]).

Hanum seMHoTO GoJice 0bIIee onpeaeacHIe KOJOBOIT CHCTEMBI: KOZOBAsT CHCTEMA
o mopsanxa k (k > 1) sagana mocpenctsoM (2k + 1)-9IeHHOM IOCICIOBATENEHOCTH

(A By, oo, B 04, o 0

rae A, B; (1 £ i £ k) xoneunsie an(asutsl 1 ¢; 0ToGpaxeHns MHOxecTBa A B BY.
Hyn moboro ¢ e A npuaToM cymiecTByeT mo kpaifHeit mepe oxmo i Takoe, 4TO
o{8) * 4.

Komom @(P) cioBa P = &, ... &, B A Ha3BIBAIOT YNOPAOOYECHHYIO K-WiEHHYIO
0CTEIOBATETLHOCTD
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Cucrema A~ 0ONHO3HAYHA, eCIIH [T TH00BIX ¢ioB P, @ B A HIMeeT MecTo
P+ Q= &(P) + 9(0).
TIpobaeMa 0AHO3HAYHOCTH KOAOBBIX CHCTeM Mopsifka k > 1 B oraudue ot ,,00H0-

MepHoro** ciydast anropudmuyccku Hepaspeitnma. ViMeeT MeCTO CICIyIOMas

Teopema. Hegozmozcen aszopupm, komopuiii 048 w000 K00080i cucmemst no-
paoka k (k > 1) pewaem, 00no3Hauna-au ona uau Hem.

JLoka3aTedbCTBO BBITEKACT M3 HECKOJLKHMX JIEMM, KOTOPLIE Mbl IPHBOIMIM
HIDKE.

Jlemva 1. Ilyems k > 2. Ecau npo6iaema 00no3sHaunocmu adzopugmuuecku pasz-
peuiuma 041 K0008bIX cucmem nopadka k, mo oia maxce aszopugmunecky paspe-
wWUMa 044 K0J0gsIX cucmem RopAdKa 2.

JlokazaTenbCcTBO BBITEKAET M3 CIeAyIOUiero daxra: mia JoGol komosoit
cucTeMBl J mopsiaka 2 MoxXeT OBITh MOCTPOeHa KojoBast cucteMa A~ mopsiaxa k,
KOTOpas OJHO3HAYHA B TOM W TOJBKO B TOM Clydae, Korga Jf° SIBISIETCH OQHO~
3Haynoil. Jeiicreutesbro, ecu A = A, By, B,, ¢, ¢,), momoxuam

A = (A, By, By, By By 01, 02, 01, .0, 901

A" obiagaet TpeOyeMBIM CBOHCTBOM.

3 sremmsbl 1 BBITEKAET, 4TO JUIst JOKA3ATEALCTBA TCOPEMBI HOCTATOYHO HOKA3aTh
HEBO3MOXKHOCTE 2JrOPHPMHUYECKOTO PEUIeHHA HPOGIEMBl OJHO3HAYHOCTH AJA KO-
JIOBBIX CHCTEM HOpAAKa 2. DTO U SBIACTCS COIEPKaHueM CIedyroUIeil JIeMMBbL,

Jlemma 2. Hesgoszmoncen areopughm, Komopwiii 044 a1060i K00080ti cucmemvl no-
padka 2 pewaem, 00HO3HAUNA-AU ONQ UAU Hem.

Hoka3zaTedbCTBO MpoBe#eM CBegeHueM K oOuiedl komOuHaTopHOM mpobaeme
TTocra. IToxakeM, 4TO cyMeCTBOBaHHE TaKOro airopudma o3Havaso-0bl paspenta-
MocTh obueit mpodaemsr ITocTa, YTo 0gHako, HEBO3MOXHO.

O6mas xoMbunaTopHad npobiema Iocra:

st 1060 cucTeMsl map cios B ajipasute C

(1) I ={(c,d)i=1,..m}

PCLIATH, CYIICCTBYCT-JIH MOC/IeI0BATCAbHOCTh HATYPAJBbHBIX HUCE
(2) I={iy,..,i,y (1 £i;5m)

TaKas, 4ro

3 Ciliyoee €y = didyy oo d

Ussectro ([6], n3 nocnenanx pador wanp. [1], [3]), uto obuwias xomBrraTopHas
npobirema IMocta aBistieTcst aXropudmMudecku HePaspermMoi.

HarnomauM, ¥To ecmu mjisi cucTemsl (1) CYIIECTBYeT MOCIeNOBATENLHOCTE (2)
ynosneTopsomas (3), To rosopar, uro mpobmema Ilocra (emunuunas) s (1)
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paspenrama ((2) seiusietcst perenveM 11st (1) u Takux peurenuit cymecTyeT Gecko-
HEYHO MHOTO), B OOpaTHOM Cilydae roBopsit, uro npobmema Iocta mms (1) me-

paspermma.

Jlemma 3. Ilo w60t cuctneme nap c106

I = {{c;,d); i = 1,..., m}

8 aaghasume C moocem Goims nocmpoena Ko00gas

Acaaemcea 0()}!03!{&1111017 8 MoM U MOALKO 6 MOM

(eQunuunan) oan IT nepaspewuma.
HokaszarenbcTso. [lonoxum

A = (A, By,
rae

U
= 81 e Ay Als ERRE) Amv bu LEREY bms Bl,

By, ¢4,

A
B,=Cu{r,},B,=1{e,...,en —,

S

W ¢, 33JlaHBI clieyroLuM o6pazoMm:

Pi(a) =Fei,
Pi(A) = Cis
(A =+,
Pi(by) = Fd;,
¢1(B) = d;,
o(B) =4,

Ilycte cucrema HaTypaJbHLIX YHCET

¢,(a;)
P2(A)
¢2(A)
?a(by)
©2(B;)
¢4(B)

cucmema A" nopaoka 2, komopas
cayyae, koz20a npobaema flocma

¢2>

ooy B, 4, B},
-, )

=t*e,

i

*‘ei,
R
F.*ei*,

€ ",

*

Il

I={ij,....i,} (1<i;<m)

sBysieTcs pelenueM st I1. IlokaxeM, 4To X HeoAHO3HAYHA,

Unmeem

Pa; Ay ... Ay A) = CF e e 4, F¥e Te, Ml Fey F ) =

=<bdyd;, ... d 4, ¥e Fe, ¥ Ye ¥4 = &by By, ... B, B).

[Tycts HaobopoT A He SBAACTCS OAHO3HAa4HOH. ClIemOBATEIIBHO, CYWIECCTBYIOT

&ys oo & fys s My € A TAKHE, MTO

w U0 "y,

O] D(Ep, o E) =By ) Ere Er F N e
MBI MOKEM CYHTATh, YTO BBIOJIHEHO CIEAYIONIEe YCAOBUE:
4) eem lgl'sn, 1S0"sw

TO

Py &) F Dy ey



W3 (4) BBITEKaET CYUIECTBOBAHUE i) TAaKOro, 4TO JINGO

©] éi=a, u n =b,
6o
(6) i=by, u n=a,.

Be3 orpammMeHs 0GIIHOCTH MPENOI0KAM, 4T0 umeeT MecTo (5). Jokaxem, 410
n' =n" warombo n’ =2 u & = A, y, = Baubo n’ > 2 ¥ CyWECTBYIOT iy, ...,
. 1
vus Iyr— 1 TAKHE UTO

& =ay, fa = by,
Cwor =aiy_ys Mormr = b,
o= A, o = B.

Hwmeet mecTo
‘p(f1) =<k Cips b ei,) > q’(’ll) =<k di,’ ko €, *),
CIEI0BATEIBHO
D)+ ) uw 22, 22,
U3 (4) seirexaer, 4to aubo &, € {4,} Jmbo &, = A, Opyrux BO3MOKHOCTE] HET.
a) mycts &, = A; Torma
D& &) =<beid,F*e *4), 5, =B,
CIIEIOBATELHO
B(8182) = D(nin2) -
Vuurbisas npepmoyioxenue (4°), MBI moxydaeM n’ = n” = 2. Ha ocmosamuu (4)
3aKIIH0YAEM
¢, =d;,

crenosaresbio, miust IT cymectsyeT pentenue I = {i 1)

6) momyCTHM, YTO CYIIECTBYET i, Takoe, 9T0 &, = A, cmegosaremsuo n' > 2.

Ho Torna obs3arensho 1, = By, $(£,&,) = P(nn,) un” > 2.
HoxaxeM, uto s mroboro u (1 < u < n’ — 1) npexkae Beero u < n” a janee,
YTO CyLUECTBYIOT iy, ..., i, TAKHE 9TO
¢ =a,, =0y,
(=4, mp =By,

=4y, n,=B

fu*
310 BepHO Just u = 2. JIomyCTHM, YTO YTBEPKACHHE HMEET MECTO ISl HEKOTOPOro
u < n’ — 1. JlokaxeM, YTO OHO UMEET MECTO TOTHA U 1Id u + 1.
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Hmeem
D(Ey . &) =<beyep, e, Frep ke *ey) s

Oy - M) = (rdyydyy ..o dy,, FEe e R *)

OueBHANO, 60 £yy 1 = A NUBO CYLIECTBYET iys 1 Taxoe uT0 &yey = A4 ,- [lepBoe,
OJHAKO, HEBO3MOXHO, TaK KaK OHO BJICYET #,4+1 =Bu

By o Euyt) = B3 - Nusr) »

yTo mpotusopeynt (4). CrenosatenbBo, &,pq = 4 U1 HEKOTOPOTO iy, HO

TOrJatf,,; = B;

futt

ut1?
DEy o b)) F By ) B0 >u+ L

B ofuieM Mbi 3aK104aeM, yro n' — 1 < 1" ¥ CYIUECTBYIOT iy, -..s Iy~ TAKUE UTO

& =ay, n=b;,
& =4, N2 = B;,,
én'*l Al,.’-: > Har—1 = Bin'—) .

HNmeer mecto

D bpn) = b e Rt Y,

Dy o o) =< dy ondy e ke %)
u3 (4) cienyet
E,=A, =B u n"=n
Hanee umeeM u3 (4)
Cion € =dy ood;

W CJIe[I0BATEIbHO, Halinero pemenue I = {iy, ..., i,.} mus I1.

Tem caMbIM oKa3aHa JieMMA 3 1 J1eMMa 2 M Teopema B IieJioM. Ecii ObI cy1iecTBo-
Ban ajropudM pelmaromuii 1rs 1r060if K0IOBOI crucTeMbl TOpsiKa 2 SIBISIETCH-IIN
OHa MJTH HET OTHO3HAYHOH, GBUTO GBI BO3ZMOXHBIM ajiropudMudecku peiats o0y
KOMOGHHATOPHYIO podueMy HOCTa,

(Hocrymuno 2 ro susapst 1968 r.)
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VYTAH

K problému jednoznacnosti kédovani

IvaN HAVEL

V prédci se zavddi pojem kédovaci soustavy fddu k (k = 1). Takovd soustava je
zaddna (2k + 1)-tici

A =(ABL . BLoL 00,

kde A, B, jsou konetné abecedy a ¢; jsou zobrazeni A do BF.
Kédem @ (P)slova P = ¢, ... &, (£, € A) se rozumi usporddand k-tice

¢1(fx)‘P1(fz) e ‘Pl(én)’ (Pz(fl) (Pz(én)’ s %(51) e Py (in)

Soustava A" je jednoznalnd, jestlie P # Q = ®(P) + ®(Q). V piipadé jedno-
duchého kédovdni (k = 1) existuje algoritmus dovolujici o kazdé kdédovaci sousta-
vE rozhodnout, zda je & neni jednoznaénd (viz [4]). V prdci je redukei k Postovu
problému ukdzdno, Ze problém jednoznaénosti je algoritmicky nefeSitelny pro ko-

dovaci soustavy vyssich ¥ada (k = 2).

Ivan Havel, Matematicky istav CSAV, Zitnd 25, Praha I.
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