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N3 KOMBAHATOPUKN KOHEYHBIX
HOCJIENOBATEJBHOCTEN

AHTOH KOIIUT (Anton Kotzig), bpatucnasa

1.

Iycts m, n — NaHHBIC HATYPAJIbHbIC YHCIA. Momoxum N = {1, 2, ..., n} u cucre-
My BCEX m-YIEHHBIX NOCIEROBATEILHOCTEH, B KOTOPBIX BCAKMHA HJIeH YIPHHAIJIEXUT
& N, 06o3nauum uepes Py, Ecn 4 = (a4, a5, ..., ,) — NPOU3BOJIBHAA [OCIE0BA~
TeqpHOCT M3 BT, TO HOCHEHOBATENBHOCTE A" = (@415 Gri2s--es Gpis)s TOC
0<r<r+s=<m Mb Ha30BEM CE2MEHMOM TIOCIEROBATEILHOCTH A. UYepes.
0.(4) (uu xe vepe3 @,(A")) 0603HaUMM YNCIIO, KOTOPOE NMOKA3BIBAET, CKOJILKO pa3-
BBICTYIIAET YHCJO X B HOCJHCNOBATEABHOCTH A (WIM Xe B ee CeTMEHTe A"). Mycrs.
g — HEKOTOPOe HaTypalibHoe 4ucio. MBI GyAeM IOBOPHTH, YTO IOCTEAOBATENb-
HOCTb A ypaeHosewiena o MOIYIIIO ¢, ECITH JUI BCAKUX IBYX YMCEN X, y M3 N UMeeT
MECTO!

@(4) = @, (4) (mod g).

O mocienosaTeTbHOCTH A u3 P MBI OyAeM TOBOPUTH, YTO OHA necrmpas MO MOIYIIO:
g, €CIIH H¥ OJWH €¢ CCTMEHT HE YPAaBHOBELICH IO MOAYIIO g.

Teopema 1. B B, cywyecmeyem nocaedogamenprocms necmpas no MOOY A0 q MO20a
u moavko mozda, kozda m < q"~*. o

NokasaTtenscTso. 1. Ilycte 4 = (a;, a2, .-+, 4,) — MPOM3BONBHAA HOCIEAO-
BaTENLHOCTH M3 P ¥ MycTh | — NMPOU3BOJIbHOE HucHo u3 {1, 2, ..., m}. OGo3HayuM
wepes A’ crenyroumii CErMEHT TOCIEI0BATCILHOCTH A cAf = (a,, a5, ...,a). Ons
Beex x = 1,2,...,n; i =1,2,..., m MBI OpeAc/AeM vUCIA ol Tak: o) = @ (4%
(mod q); i€ {0, 1,...,9 — 1} u KpoMe TOr0o HOJOKUM o2 = 0 ans Bcex x e N.
Hns xkaxmoro i w3 {1,2,...,m} MBI IONYYacM TaKyI0 XK€ CaAMYIO A-TKY 4YMCEJL,
Qf = [0}, &, ..., wi]. lycts i < j — mponsBoJbEbe ABa wncna 3 {0, 1, ..., mj.

OueBHAHO, HMEET MECTO: cerMeHT A* = (&;41, di42,-+-» 4;) YPABHOBEIIEH O MO~
AYAI0 ¢ TOTAA M TOJBKO TOrIA, KOTAAa ANs BCeX X, y M3 N CHpaBesiMBoO:

0. — ol = o} — v} (mod g).

Yycio Ppa3IHuHbIX YMOPSZOYEHHBIX n-TOK qUCe] Q= lw,,w,,...,w,], TAC
w,€{0,1,...,q — 1} ans Bcex x € N, eCcThb q". MHOXECTBO BCEX 3THMX H-TOK MOXHO
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PasduTe Ha ¢" ° KIaccoB MO ¢ n-TKax Tak: A-TKM Q = ?:,ST:JQL, b‘

‘
= [w}, w3, ..., ®,] npuHamIexar K OJTHOMY U TOMY XK€ KJIaCCy pa3OHeHUs TOJbKO
Toraa, korja A BCAKHX OBYX uucen x, y € N cnpaBeminso:

’

0, — 0, = 0, — o, (mod q).

B cuily NpedbLaylUero UMeeT MecTo: A sBiasercs LECTPOil MOC/Ie AOBATELHOCTLIO
0 MOAY/IO ¢ TOTAAa W TOJNbKO TOrAa, KOLAa MeXAY H-TKaMh QL Q... 0"

Kaxaoro kJjacca YOOMSIHYTOTO ﬁmumﬁﬁmsh BCTpeuaercd He OoJyiee OOHOH N-TKH °

TpHYeM KaXAas M3 HHX BCTPEYaeTCs He ualue YeM oMH pas. Kpome Toro, u3 knacca
pa3sbuenud, cogepxamero n-txy Q° = [0, 0, ..., 0] B HOC/Ie 10BATENE HOCTH QL 0% ..
..., Q" He MOXET BbICTYNaTh HMKakas n-Tka. W3 storo cpasy Xe CIeHyeT, 4To
O YHCJIE YACHOB HOCHEAOBATEBHOCTH ECTPOI 10 MOAYIIO ¢ IOIKHO HMETh MECTO:
14"~ 1 u 3HATUT, HM OJHA U3 MocNexoBaTeNbHOCTEH W3 P!, roe m = q" !
He SBJISETCA MECTPO MO MOIyIO g.

2. Iycts B = (by, b,, ...) — Geckoneunas IOCTiEA0BATENLHOCTb, ONPE/ACICHHAN
crenylomuM obpasoM: b, = s TOrma W TONbKO TOTHA, KOI/A X NEJHTCS Ha YHCIO
¢"~' ¥ me ;eyMTCA HA wMCHO ¢’ (3HaYMT, eci¥ X He NENMTCS HA YHCIO g, 70 b= 1)
O6o3nauum uyepe3 B cerMeHT OCTE0BATEPHOCTH B, xoTopwrit HayMHaeTCs :nwwvcs
M KOHYAEeTCA i-ThIM WIEHOM H3 B, OueBHAHO, UMEET MECTO: €CITU M — q._u , T0 B™
uprHALTeRUT K BT s Beex [ < q" ! CTIPAaBEMUIHBO, B YacTHOCTH, 0 < b; < n.
MBpI okaskeM, 4TO CIPABETUBO U ClleAyIOLLEe: eI m = q""'— 1, To B" sBnsieTcs
TECTPOH NMOCIEAOBATENBHOCTLIO O MOIYIIO 4.

ITocTpoum npamoyronsuyro Matpuiy C = { ¢, || co ¢"~ ! erpoxamu u n cron6-
HAMU Tak:
(1) ¢, =0 mns Becex s = 1,2,..., n,

@ ¢s= @B ") (mod g); 3,,1{0,1,...,q — 1} 115 Beex
=2,3..,4"s=12..n

Tlycte k — Heloe HEOTPHUATENBHOE YHCIIO <A nycte je€ {1, 2,..., n..l?d. Us
CTPOX MAaTpUubl obpasyem g" %! rpynmn k-Toro nopsamaxa quEs obpasom: j-Tyio
J&Euw k-Toro nopsnka omwmwv;oa cTpoky HaukHas [(j — 1) ¢° + 1]-roil 1 xouuas
Jjg*-Toit. CenosatensHo, CYLUECTBYET TONHKO OAHA Ipynma (n — 1)-Toro mopsaka
a BesKasl ,,TPYNNa” HYJIEBOTO MOPSAKA CONEPXKHT OJIHY M TONBKO OAHY CTPOKY.

HemocpenctseHHo M3 ompenesieHus mOCNeNOBATENSHOCTH B sSiCHO, 4TO mMeet
MECTO:

(@) unensl #-Toro cronGua Matpuust C crioLb HYJIEBbIE;

(#) B mpom3BosILHOI rpynne k-TOTO TOPAAKa BCE CTPOKH B cToNOLax ¢ (k + 1)-Toro
M KOHYAd 7-ThIM HMEIOT ONHHAKOBbIC YHCNA, 4 [IBe CTPOKM, MPHHAMIEKAUINE K Pa3-
HEIM [pynuaMm &-TOro mopsmka W k Toi xe camoll rpymme (k + 1)-Toro nopsifixa
umeroT B (k + 1)-TomM crosiGue paznmuunbie dmcia.
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W3 npuBeneHHOro creayeT, YTO Beskas CTPOKa MATPHUbI MpecTaBiseT coboi
MHOM 3JIEMEHT AeKaPTOBOTO MPOM3BEICHM:

NxNx..xNx{0}.

\l
n~1 pas

3HauuT, ecy i < j — IHPOU3BOJIbHBIE HATYPaJibHbie 4ucia ¥ j < Q._-_u TO :Komﬂ
mecTo: @ (B) = @ (B) = 0 (mod g) u cymecTByer x € N Takoe, u4to @.(B') %
%+ ¢,(B’) (mod ¢). JApyr¥MH clioBAMK CKa3aHO: CErMCHT MOCIIEeR0BATENbHOCTH B™
KOTOPBI HAYMHAETCSA IMEMEHTOM b, | W KOHYAETCA IEMEHTOM b, HE YPaBHOBELIEH.
Tlostomy B™ sBasercs NMOCIEHOBATEILHOCTEIO IECTPOH 1O MOAYJIO . DTUM - 10-
Xa3aTeJIbCTBO TEOPEMBI IPOBEICHO.

Hpumeuyanue 1. YacTHBIM cily4aem TNOCITENOBATENLHOCTEH YPaBHOBEILIEHHBIX
IO MOIYJIO g SBJISIOTCH MOCIEAOBATENLHOCTH, B KOTOPBIX HEKOTODPBIH CErMeHT
NOBTOPSETCS HEMOCPENCTBEHHO ¢-pa3 ofuH 3a Apyrum. IlocienoBareNbHOCTH, HE
cozlepkalliie HHKaKoro yPaBHOBEIIEHHOTO CETMEHTa, MOTYT ObITh, ECIIM PaBHOBECHE
onpeenuTh TakiM 06pazoMm, Takke 6eCKOHEURBI (1 = 00), KaK IIOKA3bIBACT npuMep
TI0CAe0BATEbHOCTH paccMaTpUBaHHON B Z,wuw“aﬂo_ (B 3TOM cityuae ¢ = 3; n = N,y.
VJIM TIPHMED TTOCITEA0BATENIBHOCTH TOCTPOEHHON B {5,6], tne q = 2, n= 3.

Mpumeuawse 2. Mas W3y4YeHUs CeYeHMI B PEryIAPHBIX rpadax n-Tof CTeTieny,
KOTOPBIX MOXKHO Pa3OUTE Ha 1 IMHEHHBIX (aKTOPOB, MUMEIOT BAXKHOE 3HAYEHHUE YPiB-
HOBeCLUCHHbIE TIOCIEA0BATEABHOCTH IT0 MOAYAIO 2, KOTOPBIE 001anatoT CleAyIOUIMM
CBOICTBOM: BCAKMH COOCTBEHHBIHl CErMEHT SBJAETCA TECTPLIM 110 MOXYIIO 2.
Hetpynso yGemuThes, 4TO, HAaOp. OPH 7 = 3 CYLIECTBYET TOJLKO TPH THUHA Clie-
AVIOUMX YPABHOBEWICHHEIX MocexoBaTensHocTeit:(') aa; abe; abab; rne {a, b, ¢} =
= {1, 2, 3} a B cilydae n = 4 cymecTByeT yX¢ NSTHAIUATH 3THX THNOB: aa; abab;
abcb; abacab; abacbe; abeabe; abeach, abebac; abebdb; abacabac; abacbabd; abebabeb;
abcbdcbe; abeabadb; abcacdac npuvem {a, b, ¢, d} = {1, 2, 3, 4}.

2.

Oycts A = (ay, a;,...,4a,) (n > 1) — TPOU3BOJILHAS H-WIEHHAS BO3pacTaIoL@as
mocieoBaTedbHOCTD Ieabix unces. K mochenosatensHoctu A obpasyeM MHO-
KecTBO P(A) Tak: vuCHO r TPHHAINEXHT k P(A) Toraa ¥ ToJNbko TOrma, KOrnaa
CYIUECTBYIOT nBa uMcia i > jB N = {1, 2,..., n}, TaKux, 4T0 UMEET MECTO d; — G; =
= r. TlocnenoBaTeIbHOCTL A Mbl Ha30BeM cogepuieHnoil, eciu P(A) coaepxur

A:V 3JEMEHTOB U €CJIU 3TH 3JIEMEHTHI MOXHO PAaCnONIOXKHUThL B NﬁS%Zm.ﬂ:&OOXv\—.O

2

A—v Ynenb! nOCNeAOBATELHOCTH 3AMATEIMU HE OTACIIACM.
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A ;
NIOCNENOBATENLHOCTD &y, W, ..., o, A:ﬁ m = A vv TaK, YTO JUIA BCeX kK U3 ,ﬁrw.. s

2
n
A NVW CIPaBeUIHBO

TIPUYEM £ — YHCNIO Uesioe, 4 — YUC/IO HATYpasbHOE,

Hanp. yeTpIpexunennan nocnemopareanuocts a;=1,a,=3,a, =6,a, =7 co-
BepieHna. JIeno B ToM, ut0 | = a, — a,;2 = @ —ay;3=ay—a,;4=ay —a,;
S5=a;~a;6=a,—a, u CleTOBaTENEHO, MHOXECTBO P(A) MoxHO . paciiono-

. 4
XKUTb B 6 HAN FAICHAYI0  apHQMEeTHYECKYI0 HOCHEIOBATENBHOCTS HATYPaJbHBIX

% =c+ (k- 1)4,

umcest 1,2,3,4,5,6. 3na4ant, B Todbko 4TO NPUBEACHHOM ciiyuae ¢ = A = |,
B panbweiimeM MBI OTBeTHM Ha BONPOC CYIIECTBYET JH Ui JAHHOTO N r-YJICHHAS
COBCPIUCHHAA IOCTENOBATENLHOCTh, W €CHIM [2, TO CKONBKO PAas/AYHBIX THIIOB
YIOMSHYTBIX TIOCHENOBATEIBHOCTEH CYIIECTBYeT. v

Cryyaii, xorma n = 2 HEUHTEPECEH; NIENO B TOM, YTO €CIIM @; — 4, — [BA NMPOU3-
BOJIBHLIX HEJBIX YHCHA, TO HOCHeROBATENBHOCT A = (ay, a,) copepmeHna. [le-
peiigeM K cirydaro, xoraa n = 3, CripaBeUIMBOCT PAaBEHCTBA ¢ = A JJIS BCEX TpexX-
‘WIEHHBIX COBEPINEHHBIX HOCNeN0BATEMLHOCTEH JErKO OOHAPYXHBACTCA ClieAYIOLIMM
coobpaxennem: Ilyects A = (o, @;,@3) — COBEPIIEHHAA NOCIEAOBATCILHOCTD.
Haubombimm unciom MHOXE€CTBA pasHoCTedl P(A4) sBIfeTCA pasHOCTH a; — a;.
Mostomy momxro GuiTh a; — a; = ¢ + 24. Ho, Tora uMeeT Mecro Wiia, —a, =
=& a3 —a, =g+ 4 wm a —a;=¢+ 4; a3 —a, = ¢ H, CIEIOBATEJILHO,
Beerna CnpaBeumBo (a, — a;) + (a3 — a,) = a3 —a, = 2: + A. B CHIY NpEIBI-
AYIIEro Takxe a; — a; = ¢ + 24. W3 storo caenyer, ¢ = 4. IMostomy cyuectByer
TOMbKO ABA THNA TPEXWICHHBIX COBEPLIECHHEIX MOCHENOBATEILHOCTEMN:

HePBBIA THO: a; = ¢; a, = ¢ + 4; a, = c¢ + 34;

BTOpOH THII: a4, = ¢} a, = ¢ + 24; ay = ¢ + 34;
rae, B o6oMX ciyyasnx, ¢ — TIPOM3BOJILHOE LEJIOE YHCIO, A — TIPOM3BONBHOE HATY-
pPafbHOE THCIIO.,

Crnyvait n = 4: Iyctp A = (ay, a5, a3, a,) — npousBoNBLHAL YeTBIPEXYIEHHAS
COBEPLUCHHAS MOCHENOBATENbHOCTh, HakGONMELIMM YKCIOM MHOXECTBA R(A4), co-
Jepxauiero 6 3JEMEHTOB, ABNISETCA PA3HOCTDH a4 — @y, 3HaYUT, HMEET MECTO:
a, — a; = & + 54. OYeBWAHO, MHOXECTEO M = {a; — ay; a3 — ay; a, — a3} co-
ACPKUT HHCIO & a Takxke 4MCHO €+ 4. Jleo B TOM, 4To cymma (a3 — ay) +
+ (@, — a;) = a3 — a, % Takxe camo avMa (ag — a3) + (a3 — a,) = a, — a,
NPHHALIEXHUT K R(A) W HY &, M & + A He MOTYT GBITb CyMMoii IBYX yrcel H3 R(A).
TpeTbum uncnom MHoxecTRa M He MoxeT OBITH YHCIO & + 44. 310 crenyer uz
TOIC, YTO CyMMa YMCENl MHOXECTBA M paBHa YHCIY a, — a, = ¢ + 54, a ecnu 6B
HMCNO & + 44 npuHaanexano k M, To HMeNno 6Bl MecTO ¢ + 54 — a, —a; =
=&+ (e+ 4) + (¢ + 44) = 3¢ + 54. Urak, ¢ = 0, YTO ;HEBO3IMOXHO, MOCKOJILKY
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YpaBHEHHUH crenyeT a, — a; = 24; a3 — a, = 34; a, — a; = A.

NOCNEAOBATENBHOCTh A, B CUILy NPEANOJIONEHHs, Bo3pocTastowas. [1peanonoxum,
YTO TPETHHM YHCIOM MHOXeCTBA M sABJseTCA YMCIO € + 34. 3uayuT, CHpaBeIMBo:
e+5d4=a,—-a =¢c+¢e+ A4+ ¢+ 34 =3¢+ 44. U3 storo credyer, 4to
4 = 2¢ u, 31a4uT, rMeeT MecTo R(A) = {g, 3¢, 5¢, Te, 9e, 11e}. Utak, R(4) conepxut
TOJIbKO HEYETHbIC KPATHBIE HATYPAJIbHOFO uKcia &. OOHako a; — a, = (@, — a,) +
+ (a3 — a,), ipHYeM KaK HHCIIO @, — ay TAK H YNCIO @3 — a, IPHHALIEKHAT K R(A).
Ho, torna a; — a, (takxe mpuHamiexauiee k R(A)) ABNAeTCH YeTHBIM KPAaTHBIM
umciaa &. Takum 06pa3oM Mel IPUULTH K mpoTHBopeyuio. Ilpeanonoxente: ¢ + 34
TPHHAMNEXUT K M npuBOAMT K npoTusopeqnio. OCTaeTcs yxe TONbKO CleAyioas
BO3MOXHOCTD: {¢, £ + 4, & + 24} = M. 3HauuT umeeT MecTo: & + 54 = a, — a; =
=3 + 34; utak: ¢ = A; M = {4,24,34}; P(4) = {4, 24, 64}. Vmeer wmecTO
Takxe: a4 — ay = 64; {a; ~ a;,a, — a,} = {44,54}. Hamo pazmuuate cre-
AYIOWHX ABAa BO3MOXHEIX CIIyvas:

nepBuif crnyvail: a; — a, = 44; a, — a, = 54

BTOPOH ciyvaii: y; — a, = 54; a, — a, = 44
B mepsoM cnywaeus a, — a, = 64;a; — a, = 44;a, — a, = 5S4 cnenyera, — a, =
= 4; a, — a3 = 24 U, 3HAYAT a3 — a, = 34. Bo BTOPOM CiIyuae U3 IPHBEICHHbBIX

3HaUHT, eciM MBI BO3BMEM 4y = ¢} d; = ¢+ 4; ay =c + 44; a, = ¢ + 64
(nepsprif ciyqait), WM BO3bMeM d; = ¢; a; = ¢ + 24; a3 = ¢ + 54; a, = ¢ + 64
(BTOpOIl crryuait), e ¢ — Tenoe uKcno, 4 — HATYPaJIbHOE YUCIIO, MBI 00s32TEBbHO
TIONMYYHM HeTHIPEXWICHHYIO COBEPUICHHYIO IOCTEeOBATENLHOCTh W KaXaad M3
YETHIPEXWICHHBIX COBEPIIEHHBIX ITOCTEAOBATENBHOCTEN HOJDKHA IPHHAMJIEKATD
K OQHOMY M3 JBYX IPHBENCHHBIX THUIIOB,

OTBeT Ha BOIPOC, CYNIECTBYIOT JIH COBEPIUCHHEIE TIOCAEN0BATENLHOCTH IpK 12 > 4,
Jaer Cliefyrolas TeopeMa:

Teopema 2. He cywecmeyem 6onee uem uemsipexuaeHHaa CO8EPUIEHHAR NOCAE)O-
8ameabHOCMb.

Hdoxazatenscrpo 1. CHaualra JOKaxeM, YTO IPH 1 > 4 He CyNIeCTBYET Takas
COBepHICHHAs TMOCIEI0BATENEHOCTD, IUIA KOTOpPoil HMesro O6nt Mecto & = A. Ilycts
g — TPOM3BOJNILHOE HATYPAJILHOE YUCIO > 2, M yCcTh 4 = (a,, a,, ,.., a,) — Mpo-
M3BOJIbHAN COBEpIUECHHAS TMOCHEHOBATENBHOCTD, AN KOTOPOH MMEET MeCTO & = A..
MuoxectBo R(A) COmEpXUT, OYEBMOHO, BCE TaKHE ¥ TOJNBKO TaKHE BJIEMEHTHI:
&, 2¢, 3¢, .va &. OueBunHO, HauboNbIIMM YHCIOM M3 R(A) sBuserca pasHOCTL
4, — a; M MO3TOMY uMeeT MecTo a, — a; = % g(g — 1) &. Ommaxo, cnpaBerIMBO
a, —a; = (a; — ay) + (a3 — a;) + ... + (g, — a,_,). IlpaBas yacts 3T0rO Ypas-
HEHUS SIBJSIETCA CyMMOM ¢ — 1 pasiu4HBIX 4MCeNl MHOXeCTBa R(A).

N3 ypaBaenus
q-1 1

i=1
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CilelyeT, YTO AN 9TOH CyMMbl () UMEET MECTO:

0z WQS — e

Onsako, 35aK > Mbl He 6epeM BO BHMMaHHe, I0CKOJIbKY a4, — &; = + q{g — 1) = Q.
W3 3TOr0 TOTYAC XK€ CHEAYET, UTO MOCIEA0BATEABHOCTE A' = (a; — ay, a3 — 4z, ...,
a, — @,_1) SIBNAETCS HEKOTOPOH IePeCTAHOBKOH HOCIEAOBATENLHOCTH &, 26, <:55
(g — 1) &. OueBHOHO, 9TO CyMMa ABYX IPOM3BOJILHLIX COCEAHMX YICHOB MOCHCO-
BATEJILHOCTH A’ ABJISETCH MMCIOM, KOTOPOE NPKHAMIEKKT K R(A) ¥ HE NPHHAIEKUT
K A’. VI3 3TOro clieflyeT, 4TO 4jieH & 13 A’ ABAACTCA HWIK NEPBBIM WK MOCICIHUM
YeHOM NOCJIENOBATENILHOCTH A’ ¥ YTO €ro COCeIRUM YIEHOM B 3TOH NOCTeA0BATEN b~
HOCTH ecThb uiieH (¢ — 1) & (BO Bcex OPYIMX clyvasX CymMMa 4JjieHa & ¢ COCEJXHHM
YITeHOM TpencTapnsna bl coboli onaTh uleH W3 A', 4T0, OYEBU/IHO, B COBEPLICHHOR
MOCNeNOBATENMBLHOCTY HEBO3MOXHO). 3HauuT, WiK (Meppbill cimyvait): a, ~ a; = &;
a, — a, = (@ — 1) & wii (BTOpo# conyvaif): a1 — dg-2 = (@ — 1&g — ay =

= g, TaK YTO B IIePBOM CJIyyae — a3 — d; = (& ¥ BO BTOPOM CAy4ae — q;, — G -3 =
= ge. MBI yTBepXaeM: B IePBOM CIIy4yae HMeeT MecTo d, — d,_; = 2¢ 8 BO BTOPOM
ciiyqae a, — a, = 2¢. JIOKaXeM CHPABEAMBOCTH HALIEIO YTBEPXJCHHA: MJeH 2&

13 MOCHeIOBATETLHOCTH A’ He MOXeT COCeICTBOBATD C ABYMS 4JieHaMH (€10 B TOM,
YTO B IPOTMBHOM CHy4ae CyMMa uJleHa 2¢ C OJHKM U3 €r0 COCENIHNX 4ICHOB JOJDKHA
Obina 6b1 NPHHALNEXATh K A') — & COCEACTBYET, OUEBHAHO, € “IeHOM (g — De
(c unenoM (¢ — 2) &€ He MOXET COCEJICTBOBaTh, Tak Kak CyMMY g& AaeT yXe 4ieH & CO
CBOMM coceHMM uieHOM). ORHako, 3TO 3HAYUT, YTO 2¢ SBIAETCA B IEPBOM CIyJae
TIOCIIEIHUM HJICHOM 2 BO BTOPOM CIIyuae IEPBbIM 4ICHOM HOCHeA0BaTE/ILHOCTA A'.
Unen (g — 1) &€ B 060X cilyyasx OJIHOBPEMEHHO SIBJISETCA ¥ BTOPHIM M NPEAOCHe -
HUM WIeHOM MOC/TefoBaTeNsHOCTH A’. ClefoBaTeIbHO, MOCHeNOBaTeNbHOCT A’
MMeeT TOYHO TpH WieHa M He MOXET OniThb ¢ > 4. DTO JOKa3pIBaeT, YTO A
1> 4 He CYLICCTBYET COBEPUIEHHOH MOCTEROBATENLHOCTH, VIS KOTOPOH HMEIo GBI
MecTo ¢ = 4. .

2. JlokaxeM, YTO I # > 2 HE CYUIECTBYET COBCPIUCHHOM MOCIEN0BATEILHOCTH,
UL KOTOPOit &€ = mA, rjie m — HaTypaJisHoe ykcao > 1. HaobopoT, npeaitonoxum,
yto B = (b, by, ..., b,) (n > 2) siBieTCS HEKOTOPOi COBECPILEHHOM MOCICAOBATEN -
HOCTBIO, ANd KOTOPOil COpaBeTHBO & = md, Tfie i — HaTypajJbHOE 4McIo > 1.
Haii6oymumiM qiciaom u3 R(B) ecth uucio b, — b, = ﬁAWv -1+ :@ 4, xoropoe
OIHOBPEMEHAO SBIAETCA CYMMOH BCeX YHCel TOCIENoBaTeNbHoCcTH B’ = (b, — b,
by — by, ..., b, — b,_;). OnHAKO, 9T2 CyMMa HE MOXET OBITh MEHBILE YeM CYMMa
MepBhIX 7 — | wieHOB mockemoBaTensHocTi md, (m + 1) 4, (n + 2) 4, ..., 3Ha9HT,
HMeeT MeCTO:

()~ 1+ m]az e+ 'Zaa
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M, 3HAYMT, TAKXKE:

OTkyna cremyeT:
: 2m — 1) 4 2 n(m — 1) 4.

Mbl TPMIIIIK K TOTHBOPEHEHHIO, TAK KaK B CUIIY NPEANOJIONKEHMA 7 > 2;m>1;
A > 0. [peanonoxenue CyECTBOBAHMSA TAKON COBEPIICHHON OCIEJ0BATENLHOCTH,
KoTopas MMeeT Ooublile YeM JBa 4JieHa M IS KOTOPO# CHpaBefiMBO & = md;
m > | OPUBOAHUT K MPOTHBOPEUEHKIO.

3. B cwiy yXe CKa3aHHOro, JUISi COBEPINEHHO! NOCNENOBATENbHOCTH 11 > 4
ocTaeTcd JNKIb OXHA BO3MOXHOCTh: £ He SBIAETCA KpaTHHIM uucna 4. Ho, roraa
A > 1. TlycTb @ €CTh OCTATOK 4YKMCHAa & NMPU JEJICHUM HA 4UCIo 4, TO eCTk IYCTh
e=w(mod4); we{l,2,...,4 — 1}; npeanomoxum, 4t0 C = (C1,€z5--15 Co);
n > 4, ecTh HEKOTOPAA COBEPLUEHHAS IOCAEA0BATENLHOCTE. COIJIACHO NpeAbIAyILEMY
o Npom3BONBHOM ¥ucHe X € R(C) 06A3aTeNBHO Cpase/uTHBo: X =  (mod 4). Cre-
IOBATENLHO, UMEET MECTO Hamp.: :

¢, — ¢y = w (mod 4),

w (mod 4)

€3 — C2

¢y — ¢; = 2w (mod 4).

OpHaxo, MMeeT MeCTO — Kak yxe ObUIO YNOMSHYTO — c¢3 — ¢, € R(C) a, 3Ha4MT
¢; — ¢, = w (mod A), yro npu w + 0 NPOTHBOPEUUT PaHbLIC HAMM BBHIBEACHHOMY.
TIpenmonoxeHte CyIECTBOBAHKSA COBEPLUICHHOH NOCICAOBATENBHOCTH HpH n > 4
BeIET BCerfa K MPOTHBOPEYHIO. DTO JOKA3BIBACT TEOPEMY.

PesynpTaTh Mcciefosanus B Tabm. 1.

Tabnunua 1
n-4JCHHBIX COBEPIIEHHBIX
n BCE THOBE HHE! p . TIpeANONOKEHU
HOCHIeN0BATENBHOCTEH
2 c,c+ 4 € — UeJI0E YHCNO
c,c+A4,¢c+ 34 A — HaTypansHoe
3 c,c+ 24, ¢+ 34 Yucno
i c,c+A,c+4A4,¢c+ 64
c,e+24,¢c+54,¢c+ 64
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‘ON SOME COMBINATORIAL PROPERTIES OF THE FINITE SEQUENCES
Anton Kotzig
mdBEm.—.w

Let m, n, g be natural numbers. Let N — {1, 2. :v and let Py be the system of all (finite)
.sequences A = An-.an, «e> @) Where a;eN (i=1,2,..,m). The symbol 9,(4"), where A’ is
the segment of 4 and x e N, will denote the number of members of the sequence 4’ which are
equal to x. By the equilibrium sequence modulo g we mean a sequence 4 in which 9 (4) = ﬁ,?_v
(mod gq) forall x, y & N. By the varied sequence we mean such in which no its segment is an equilibrium
sequence. In the paper it is proved that in P there exists a varied sequence modulo giff m< go—1,
The varied sequence of maximal length is constructed for any n, q.

By the perfect sequence we mean an increasing (finite) sequence B = (by, by, ..., b)) of
dintegers if all differences b,—b i (where i > j) are mutually different and if they can be arranged
:s0 that they would form an (finite) arithmetical progression. It is proved that there exists no perfect
.sequence with more than 4 members. All the types of the perfect sequences are constructed.
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dynamics and a problem in m&S@-S:E.“
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