MATEMATUUYECKUN KPYIKOK

[ Iporyrki Kopond

UNAKYITNY

B 1973 TO/lY, BYIYUN JEBATU-
KJACCHUKOM ¥ Y4acTHUKOM Bce-
COIO3HOII MaTeMaTH4YeCKONl OJIMMIINAJbI,
a 6opoJics ¢ oHOl 3azaueit (aBToOp ee —
A.Xoaynes). 3a mpomureamme TOABI yC-
JIOBUSI M PEHIEHUS OCTAJBHBIX 33/1a4 OJIUM-
MUa/Ibl TIOCTEIIEHHO TIOTYCKHEJIN U CTep-
JINCDh U3 MOell IaMsTH, a OHA — COXPaHM-
J1lach. JTO HACTOSIIHUH TIe/IeBP: U3SIHOEe
yCJIOBUE, OYEHb €CTECTBEHHOE, <ATIO/I-
Hoe» pernienne. Takoe He 3a0biBaeTcs!

Brpouem, cyaure camu.

3apmava. Kopoav obowen waxmam-
Hy10 JocKy, nobvieas Ha KaKOOM noJe.
Kozda coedununu ompeskamu uyenmpol
noJetl, Komopuvie OH NOCe008aMENLHO
NPOXOOUN, NOAYUUIU 3AMKHYMYIO JIOMA-
ny 6e3 camonepeceuenuil. Kaxoe nau-
bonvuee U KAKOE HAUMEHLULCE YUUCILO
QUaAzOHAILHLIX X0006 MOZ UMEMb NYMb
KOpOAA?

Hacuer naumenvuezo uncia Bee sicHO:
OHO PaBHO HYJIIO, W TIPUMEDP IOCTPOUTH
npome tmpocroro (puc.1). Ity wactp
3a/1a4M S OCHJINJIL.

A BOT HaiiTi HamGoJblllee — HE CMOT.
Tounee, g HapucoBaJ MapuIpyT, B KOTO-
pom 36 amaroHaibHbIX X008 (puc.2),
HO He CyMeJl JIOKa3aTb, YTO ATOT Maplil-
pyr Hausmyummii. Tax u nanucamn: <Y
MeHs 6oJibllle He T0JIyuusiochy. JKiopu
MOCTABUJIO 32 HTO ONEHKY <« F» (uT0-TO
BPOJIC JIBOWKH C TLTIOCOM).

Kak sxe nokasarb, 4TO 3aMKHYTbI
HecaMoIepeceKaronmicss MapupyT Ko-
poJis cosepskut He Gosiee 36 IUATOHAID-

HBIX X070B? OKasbiBaeTcsd, HAJI0 pac-
CMOTPETH MOCJIe/IOBATEJIbHBIC BBIXO/bI A
n B xopoJst Ha rpaHuily Aocku. Ecam
nosst A u B ue cocenrne (puc.3), 1o myTh
ot A 10 B paz6uBaer 1oJie Ha JBe 4aCTH.
Bcesikas momanast, coeiMHSIONIAS KIETKH
13 Pa3HbIX yacTell, nepecexaer myTb AB,
YTO BEJET K CaMOIEePECeUeHUIO TyTH KO-
pous. Iloatomy A u B — cocenue 1oJIs.
ITockosbky 11BeTa 9TUX 1OJIEl pasHble, a
IIpU XOJaX 110 AuaroHaJii 1BET HE MEHA-
€TCd, TO MEXK/Y ABYM: COCEHUMU BbIXO-
JlaMM Ha T'PpaHUIly JOJIKEH 6bITb " «IIpA-
Moii» Xox. IlocKOMbKY IpaHMYHBIX IT0-
Jiefl 28, BBIXO/IOB Ha TpaHUILy Toxe 28, n
<IIPSMBIX» XO/I0B He MeHbIe 28. Torza
JMaroOHaJIbHBIX — He OoJibliie yeM 64 —
— 28 = 36. 3agaua pemenal’

BropsiM 1o cusie wyBcTBOM TIOCTE OUa-
poBanus Oblja J0ca/a: KaK e He JIO/y-
MaJICs JI0 TAKOTO €CTECTBEHHOTO U KOPOT-
KOTO pemieHUst! A depe3 yeTBEpPTh BeKa
BJIPYT BO3HUKJHU CJEAYIONME BOIPOCHI
(I/I OIIATH HCIOHATHO, TIOYEMY HE paHb-

1 Mexdy npouum, us gopmyrv HHuxa
S=i+b/2-1

013 naowadu S MHoz0y20bHUKA C 6ePUUNA-
MU 6 y3aax xaemuamot Oymazu, z0e i —
KOJUMECEO Y3108, PACNOJOKEHHBIX CIPOZO
8HYMPU MHOZOY20NBHUKA, A b — KOJIUUECEO
Y3706, PACNOJIOKENHIX HA epanuye, caedy-
em, umo 060t 3aMKHYMyLil Hecamonepece-
KAI0WUIics nymv KOPOLA 02panuuueaem nio-
waov (6 xaemxax) S =0+ 64,2 —1=31.
(Hodpobruocmu — 6 cmamove H.Bacunvesa
«Boxpye dpopmyavt Huxas, Ilpuroxenue x
skypnany «Keanms> Ne2 3a 1998 200.)
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me): B 3aJaue PACCMOTPEH 3aMKHYTbHIN
caMoIepeceKalonuiicss MmyTb KOpPOJis,
KOTOPBIIl 110 OJIHOMY pa3sy I100bIBaJ Ha
BCeX KJIETKaX JIOCKH. A 4To Oy/IeT, ecJu
myTb He3aMKHyTbl? Win camonepece-
Kalomuiics?

Tak 3amaua XomyseBa mopojausia ele
HECKOJIbKO HOBBbIX. [lepBoii n3 HUX MOJ-
Jlajiach 3a/1aua, B KOTOPOIl 1yTh KOPOJIS
HecaMoIepeceKaloNUics 1 He3aMKHY ThIil
(mpuMep Takoro MapmIpyta — Ha PUCYH-
Ke 4, TAe KOpoJib caenan 49 nuaronanib-
HBIX XOJIOB).

Kak gokasarb, yto umcjio 49 makcu-
MaJbHO BO3MOKHOe? (OUYeHb MPOCTO.
Hasosem y310m 0011y10 TOYKY 4eTbIpex
KJIETOK HIaxMarTHoil jocku. Beero ysios,
oueBnHO, 49. Kaskablil JuaroHabHbII
X0/l TIPOXOJUT Yepe3 y3es, a JiBa pas3a
nmpoiitn uyepes ysesn 6e3 camoriepeceye-
HUSA 1IyTH HeBo3MoxHO. Beel

[lambiie s1 3aHSJICS CaMOIIEPECEKAIO-
IIMCST He3aMKHYThIM MapmipytoM. Ilo-
MYUYUTbCS MPHUILIOCh U3psiHO. KpaTko-
CTBIO M KPAcOTOH HaliJ[eHHOe MHOIO pe-
menre He oGaanaer. [Toatomy usmnoxy
€T0 MEJIKUM IIPU(pTOM.

Kopoub cienan Bcero 63 xoma. OueBuio,
JINarOHAJIbHbIC XO/bl He MEHSIOT IIBeT I10JId,
Ha KOTOPOM HAXOJUTCSI KOPOJIb, a KaXK/blil
«1psiMoii» (T.e. BEPTUKAIBHBINA MM TOPH30H-
TaJIbHbINA) X0/l IPUBOJUT K TIEPEXO/Y € OJ[HO-
ro 1Bera Ha Apyroii. Takum oGpasom, Becb
IIyTh KOPOJIS COCTOUT M3 HECKOJIbKHIX I[eII0YeK
roJiefl OZIHOTO I[BETA, COEJMHEHHBIX MEXKIY
co6oit «mpsambivMu» xogamu. (Ilenouka MoKeT
COCTOSITb U3 €JUHCTBEHHOTO IOJIST; BCE XOJbI
BHYTPU OJHON 1IEMOYKM — JMArOHAJIbHbBIC.)

JlokaskeM, 4uTO 4uCJI0 OCJIbIX IENOYeK He
Mmenbiie yem 4. Jlas atoro paszobbeM Bce
BO3MOJKHBIE XOJbl, COeAuHsIoNNe Oesble
110JIs1, Ha TPYIIIBI, KaK [I0Ka3aHO Ha PUCYHKE
5. VI3 aTuX AeBATH IPYII IIECTh UMEIOT BH/L
KpecTa, JBe PACHOJIOXKEHDbI B JIEBOM HIDKHEM
U B IIPAaBOM BEPXHEM yTJIaX /IOCKH H O/IHA — B
LEHTpE.
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KBAHT- - 2000/MNe3

Puc. 5 Puc. 6

OueBuHO, IIyTb KOPOJISI HE MOXKET IIPOIi-
T Gojilee uYeM 110 JIBYM OTpe3KaM JIIoOOro
kpecra. He Mosker mpoiiti oH u 6GoJiee 4eM
10 TISATH OTPe3KaM J060i 13 YIJIOBBIX TPYIII,
Kak 1 GoJiee 4eM 110 IeCTH OTPe3KaM IeHT-
PabHON Tpymnmnbl.? 3HAYUT, BCETO B IIyTh
KOpoJIst BXOAUT camoe Gotpiee 6 L2 +2 [ +
+ 6 = 28 GesbIX AMaroHaJbHBIX XO/I0B.

Ecau 1myth KOpoJisi coctout u3 R Gesbix
LIENI0YEK, COCTOSIIUX,, COOTBETCTBEHHO, U3 7, ,
n,, ..., n, KIeToK, To n, + n, + ...+ n, =32
(o6miee umcsio Genbix moJieit). TIpu npoxosxK-
JIEHUN 9TUX IEMOYeK KOPOJIb JIEJAaeT, COOT-
sercrgenno, n, — 1, n, — 1, ..., n, —1
JIMaroHaJbHBIX X0/0B. IToatomy obmiee yuc-
J10 6eJTBIX THATOHATBHBIX XOJ0B KOPOJIS PaB-
HO

(n1 —1)+(n2 —1) +...+(nk —1) =
=mn +n +..+tn, —k =32 -k.

Kak MbI yoxe 3HaeM, 9TO YUCJIO HE MTPEBOCXO-
mut 28, 3uauut, 32 — k < 28, otkyna k = 4.
Wrak, GenbIX IENOYeK He MeHee deM 4.
AHaJIOrMYHO, YEPHBIX IENOYEK TOKE HEe Me-
Hee uyeM 4. 3uauuTt, o6Iee Yncyo Iernovyex He
MEHbIIIEe 8 " 4ucJI0 Oé'bCZlI/IHHIOU.II/IX nx BOe-
JINHO <TIPSIMBIX» XO/I0B He MeHble 8§ — 1 =7.
CJ'ICI[OBaTCJIbHO, YUCJIO AUaroHaJibHbIX XO-
J0B He npesocxoaut 63 — 7 = 56. Ilyrb,
co/iepsKaIuil pOBHO 56 AMArOHAIBHBIX XO-
JI0B, Jierko npeabsasutb (puc.6). Jlosro mu,
KOPOTKO JIM, HO U 3Ta 3ajlaya pelieHa.

Tenepb Ha ouepesn — 3aMKHYTBIN ca-
MoTiepecekaommiics MapmpyT. ScHo,
YTO HAIIK PACCYK/ICHUS O 1IETIOYKAX MTPH-
MEHUMbBI ¥ 3/IeCh, TaK YTO YUCJIO JHAro-
HaJIbHBIX XO/I0OB HC HpeBbILHaeT TOTO Xe
yucaa 56 (¢ Tol JmMb pasHumieii, yTo
<TIPSIMBIX» XOJIOB 3/IeCh He MeHee 8, a
He 7, a BceX Xo00B — 64, a He 63).

Ho cymectByer s Takoil MapuipyT, B
KOTOpoM 56 aMaroHajbHBIX XO10B? B
MOUCKAX €ro, U3pHCcoBaB MHOTO GyMaru,
g OOHAPYKUJ 3aMbICJIOBATBIN <«OpHa-
ment» (puc.7). B mem (mopcuuraiire,

2 V6edumves 6 amon uymo caoxKHee.
Moxeme paccyxoamo max: 6 npomueHoM
cayuae 6 mapupym me owau Ovl camoe
Ooavuee 06a u3 6cex OUAZOHAILHBIX X0008
coomeemcmsyowel epynnol, 4mo 1610 (cM.
puc.5) npusodum K nOGMOPHOMY NOCEUECHUIO
KoposieM 001020 U MO20 Ke NOJS.

Puc. 7

€c/IM He BEPUTE Ha CJI0BO) POBHEIIEHBKO
56 [maroHasbHBIX XO/J0B. Ypa?

Kax 6b1 ne tak! Ha camom neste aTo He
OJWH, a /[Ba BaMKHyTbIX MapmpyTa.
[IpaBma, MX JIETKO «CIENMUTH», 3aMEHUB
B OJIHOM MecCTe T1apy IepeceKaonmxcst
JIMaroHaseil Tapoil <«IPSAMbBIX» XO/I0B,
HO TOrga HOJIy‘H/ITCH MapmpyT BCETro
JIAIIDb ¢ 54 MATOHAJIBHBIME XO[aMu.>

Wrak, MHe He yjnajoch HaliTu Mapii-
pyT ¢ 56 [AMaroHaJbHBIMH XOJaMH, HO
HE y/ZaJoCh M JIOKa3aTb, 4TO €ro HeT.
Bea nmagexxna — na umrateneir. Mosket
6bITb, yI[aCTCH IIPUMCHUTH KOMIIbIOTED,
MOKeT ObITb, HalijleTe KaKoe-TO YCKOJIb-
suyBiee ot Menst coo6paxenne? (Ecu
YTO-TO HpHyMaere — He 3a0y/bTe co06-
muth 00 ycrexe B pepakuuio <«Ksan-
Ta»!)

Heoxxupannoe pasButme TeMbl IIpe/-
aoxna A.Crnusak. /laBaiiTe oTKa)kemcs
OT HEOOXOAMMOCTH 06X0/1a KOPOJIEM BCEX
noJieit gocku. Ilpuseser sm 210 K yBe-
JIMYEHUI0 MAKCUMaJbHO BO3MOYKHOTO
YnCJIa UaroHaJbHBIX X0moB? Kazanoch
ObI, HEe JJOUKHO: BEJb YeM MeHbIe 000ii-
JIEHO TI0JIel, TeM MeHbIIe CJIeJTAHO XO-
JI0B, a 4eM MeHbIlle XO/I0B, TeM MEHbIIIe,
Ka3aJa0ch Obl, U JMAroHaJbHBIX XOJ0B.

Ho naBaiite pas6uparbcsi 10 TOPSI/I-
Ky. B ciaydyae He3aMKHYTOro Hecamorie-
PECEKaIOIIerocsi MapuipyTa Mbl JI0Ka3a-
JIX, YTO YHUCJIO AMarOHaJIbHbIX XO/0B HE
MIPEBOCXOUT 49, puueM B /10Ka3aTeslb-
CTBE HUT/Ie He WUCIO0JIb30BAJIOCh TPebo-
BaHue O HelpeMeHHOM 06X0/le BCEX I0-
Jeir jocku. Tak 4To OTBET 3/1eCh OCTaeT-
csa TeM xe: 49. AHAJIOTHYHO U JIJIS caMo-
[EePeceKaAINXCsS MaplIpyToOB: Mbl yoe-
JAWJINCDH, YTO AHMarOHaJJbHbIX XO/I0B KaK-
joro usera (6e/bIX U 4epHbIX) He GoJee
28, Tax 4To Bcero nx He Gosee 28 [P =
=56, Yero Mbl YCIICIIHO JOCTUTJIN JIJIst
HE3aMKHYTOI'O MaplipyTa U IOYTH J10C-
TUTJIN JIA 33MKHyTOT0.

Opnako coBceM HMHOI Pe3yJ/ibTaT IO-

3 Mlaxmamnas packpacka Oeaaem oue-
GUOHBIM MO, UMO HEBOIMOKEH 3AMKHYMbLIL
mapupym c 55 duazonanvnoimu xodanu (Kax
HEBO3MONKEN U HUKAKOU 3AMKHYMbLL MAPUL-
;(;ym) € HeUeMMbIM YUCOM OUAZOHATILHLL XO-

06).

Puc. 8

JIydaeTcsl, ecJ OTKa3aTbCs OT 00Xona
BCeX TOoJIell B UCXO/HON 3aaue Xoryae-
Ba — [T 3aMKHYTOTO HecaMoIlepeceKa-
IOIIErocsl My TH KOPOJIsL. 37ech uziest pe-
IeHuA (O TPaHUYHBIX HO]I?[X) ncyesaer
COBEPIIEHHO ¥ II0TOMY YHCJO JHaro-
HaJbHBIX XOJ0B MOXXET 3HAYUTE/JIbHO
npes3oiitn 36. Ha pucynke 8 moxasan
MapuIpyT ¢ 44 [UaroHaJIbHBIMHU XOJaMHU.
Ho pmoxasaresbcTBa MaKCHMaJIbHOCTH
9TOro 3HaueHus (Kak M yBEpPEeHHOCTH B
TaKOW MaKCUMaJIbHOCTH) y Hac HeT. Tak
YTO ¥ 3/IeCh HAJICIOCh HA TTOMOIIb YNTa-
TeJiell.

A BOT ele ozHa 3ajada O KOPOJIEBC-
KHX TIPOTYJIKaX.

Ha nexomopom nose waxmammnoti 0oc-
Ku cmoum xopoav. /leoe no ouepedu
nepedsuzaiom ezo no docke. Tom, nocze
X00a KOMOpPozo KOPOIb OKAKEeMCs: Hd
noze, zoe yxe noGwvIBAL, NPOUZPLIBACT.
Kmo eviuzpaem 6 maxoii uzpe, ecau oba
Uzpaiom HAuywwUM 00paA3oM?

OKaBI)IBaeTCSI7 BbIUT'PbIBACT HaYWMHAIO-
M, TIpuYeM TpH JI060M HCXOTHOM
HOJIOXKeHU! KOpoJist. L1 3TOro eMy Hasio
MBICJIEHHO Pa30UTb JOCKY Ha MPSIMOY-
FOJIBHUKHU, COCTOSIIIIME U3 JIByX COCE[l-
HUX KJIETOK (9TO MOKHO CIeTaTh MHO-
rumu criocobamu). Jlajiee 1I€pBbIM CBO-
UM XOJ/IOM OH CTaBUT KOPOJISI HA KJIETKY,
MapHyIo C TOH, Ha KOTOPOIl KOPOJIb Ha-
Xoamcs n3HavyanibHO (T.€. HAa BTOPYIO
KJIETKY TOTO K€ TPSMOYTOJIbHUKA). 3a-
TEM B OTBET HA KK/l X0/ COIEPHUKA
OH BCerja CTaBUT KOPOJIS Ha KJETKY,
MapHYIO TOH, HAa KOTOPOH KOPOJIb B TOT
MOMEHT HaxofuTcs. Takum o6pasom,
mocJie Kask/10i Tapbl XO/I0B OJUH IIPsi-
MOYTOJIbHUK OKaKeTCS <«HUCIOJIb30BaH-
HBIM». SICHO, YTO paHO MJU IMO3/THO CO-
TIEPHUK 6y/:[eT BbIHYK/ICH TIOCTaBUTb KO-
POJIST Ha KJIETKY, IIPUHAJIEXKAIYIO YiKe
UCIIOJIb30BAHHOMY IIPSIMOYTOJIbHUKY, W,
TakuM 00pa3oM, JABAKbI TIOCETUTD OJIHO
U TO Xe II0JIe.
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Bot urto Takoe mo-HacrosieMy XOpo-
ma 3agada. OHa JKMBET CBOEH KM3HbBIO,
MOpPO’K/Iast JIpyTHe 3a/laduil, 3acTaBJIsIeT
HAC Pa3MbIILIATbh HAJl HEll JJOJITHE TO/IbI.





