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IIpenucioBue

B Opourtope paccMaTprBarOTCs pa3nuyHbIE CIOCOOB! mepe-
YHUCJIEHUS] HEYNOPAJOUEHHBIX COBOKYMHOCTEH. OCHOBHOE BHU-
MaHHe YJeNseTcs CBSI3U TpeX KOMOMHATOpHBIX 3ajad: O KpaT-
YalIMX MapIIpyTax MypaBbs IO INPSIMOYTIOJIBHOW pEeILIeTKe,
0 MEpEeYHCICHUN MHOTO3HAYHBIX YHCET B Cllyyae HeyObIBaHUS
uudp (Ipy YTEHUH ClIeBa HANpaBO) U O MEPEUUCICHHH JIOIY-
CTHMBIX paCKpacoK MHOKECTB, Ha 3JIEMEHTaxX KOTOPHIX OIpe/e-
JIEHO OTHOILIEHUE «OJUHAKOBOCTH.

B JloGaBnenusix 1-3 paccMoTpeHa 3a7ada O 4HCIE Mapiil-
PYTOB «OIHOCTOPOHHET0» MYpPaBbs, MyTCHIECCTBYIOIIETO IO
TPEYTrONIBHON peIIeTKe, 3ajJada O IyTCIIECTBUAX KOPOJS IO
[IaXMaTHOM JIOCKe, a TakKe 3aJavya O 3aMOIIEHHH MOJOCKU
«TOMUHOIIIKAMUY, K TPUMHHOIIKAMHU» ¥ «TETPAMUHOIIKAMU.

Bo BTOPOM H3JaHHUU HCHPABJICHbBI 3aMCYCHHBIC HCETOYHO-
CTHU; KpOME€ TOro, B §4 ,[[063.BJ'ICH HOBBII Marepualli, OTHOCA-
IHiCc K TMEPEUNCICHUIO MHOT'O3HAYHBIX YHCECII, HI/I(bpr KOTO-
PBIX YAOBJIETBOPAIOT 3aIaHHBIM OI'PAHUYCHUSAM.

ABTopsl mpusHaTenbHB E.A. MIBaHOBOW 3a TOIIEPKKY U
ITOJIC3HBIE 3aMEYaHMsl.

Asmopwi
Mocxkea, ghespanv, 2024



§ 1. OnHocTopoHHUIT MypaBeii.
IlyremecTBre B NPOTHBOIOJIOKHBIN YroJ1
NPSIMOYT0JIbHON peleTKH

B aTom maparpade Mbl pacCMOTPHM KJIACCHYECKYIO 3a7ady
00 OJITHOCTOPOHHEM MypaBbe, KOTOPOMY Pa3pelIeHO JIBUTAThCS
TOJILKO BBEPX WJIM BIIPaBO.

3apaua 1.1. Oounocmopounuii mypaseti cuoum 8 J1e6OM
HUDICHEM Y2y NPAMOY2OAbHOU peuiemru pasmepom mXk u
00J194CeH NONACMb 8 NPABLIU 8epXHULL Yeon pewemku. /[na onpe-
OENeHHOCIU PACCMOMPUM  CIYYall peulemku pasmepom X3
(cm. puc. 1).

Cnpawueaemcs: CKOTbKUMU CNOCOOAMU  OOHOCTHOPOHHUL
Mypasei Modcem nonacms U3 j1e6020 HUJNICHE20 Y2ld 6 Npaegvlli
6EpXHULL Y20 peuemku?

Puc. 1

3ameuanue. 31eCh U B JajIbHEUIIEM, FOBOPS O PELIETKE
pa3MepoM m Xk, Mbl OyieM TOHUMATh TIOJ] /71 IMUPUHY PEIICTKH,
a oz k — ee BeIcoTy. (KommaecTBO y3II0B TaKoH pemieTKH, ove-
BH[HO, paBHO (m + 1)(k+ 1).)

3ameuanue. MHorma Ty 3amady (QOpMyIUpPYIOT B ClEAy-
IOIeM SKBHUBAICHTHOM BHUae. OOBIKHOBEHHBIH (HE OIHOCTO-
POHHMIT) MypaBeil CUAUT B JIEBOM HIDKHEM YTJIy PEIIETKH pa3-
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MepoM mXKk W JIOJKEH IONAacTh B IPaBBId BEpXHHM yroa pe-
meTkd. CKOJIBKO CYIIECTBYET PA3INYHBIX KpaTYallINX MyTel y
MypaBbs?

Hawm, omnako, OyneT yaoOHEe NpUICPKUBATHCS HUCXOITHON
ITOCTAaHOBKH 33JIa4Hl O MypaBbe M CIUTATh €T0 OJJHOCTOPOHHHM.

3ameuanue. B mampHelmeM a1000i MapIipyT, MPOTIOKEH-
HBII TI0 3BEHBSIM PELICTKH, MBI OyZeM Ha3bIBaTh 00Ny CMUMbIM,
eclii ero n3o0pakeHue mpeacTaBisieT codoi rpaduk HeyObBa-
IoIIeil cTymeHYaTo (QyHKINUU (MMEeT BHI JICCTHHIEI, ITOIHH-
Maronielcs P JBMKCHUH CIIeBa HAIIPaBo).

Pemienue. Ota 3agadya MHTEpeCHa TeM, YTO B HEH JIETKO
JIaTh UHTYUTUBHO SICHBI MIHOBEHHBI OTBET, HO YOCIUTEIIEHO
000CHOBATH €T0 3HAYUTEIIEHO TPYAHEE.

Urak, nepBoe, 4TO MbI 3aMe€4aeM — 3TO TO, YTO MYpPAaBbIO
(cMm. puc. 1) anst nonagaHus U3 JIEBOTO HHKHETO yIjla PeIIeTKH
B IIPABBIA BEPXHUU YTroOJI MPUIETCS MPONTH POBHO IO BOCHBMU
3BEHBSIM pemeTku (8 = 5 + 3). OueBHAHO TaK)Ke, YTO 3BECHBS
PELIETKH, 0 KOTOPBIM NMPONAET MypaBell (Kakoil Obl momycTu-
MBI MapuIpyT OH HU BBIOpal), OYQyT €CTECTBEHHBIM 00pa3zoM
YIHOPSIOYEHbI, B COOTBETCTBUU C OYEPEIHOCTBIO UX IPOXOXK-
JCHUSI.

Wrak, 3BeHBs pelieTku, 0 KOTOPHIM MOXET MPONTH Mypa-
Bel, 00pa3yloT ynopsao4yeHHbI Habop (koprex). OnHako Ko-
JIUYECTBO TAKWX JOMYyCTHMBIX KOPTEXeW He yHaeTcsl BBIYHC-
JUTH TIPH TIOMOIIY TpaBWiIa Mpou3BeaeHus. [leficTBUTENbHO, B
JIF000M U3 y3JI0B PEUIETKH, PacIoN0KEHHBIX Ha €€ BepXHel Hin
MpaBOi CTOPOHE, Yy MypaBbsI CyIIECTBYET He Oollee OJHOTO Ba-
puaHTa ans BRIOOpa JanbHeimero mytd. B To ke Bpems, B
OCTaJIbHBIX Y3JIaX PCIICTKH TAKHUX BAPHAHTOB Yy HAOICTO0 OOHO-
CTOPOHHET0 MYypaBbsi MMeEETCS B TOYHOCTU 2. B pesynbrare
MOJKET BO3HUKHYTH BIIEUATJIICHUE, YTO 3a7aya «HE pelaeTcs B
OIHO IICfICTBHG)) u Tpe6yeT KaKHX-TO CJIIOXKHBIX BBIKJIAIO0K.
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Opnako 310 He Tak. IToka)keM, 4TO OTBET K IIOCTABJIEHHOMN
3a/1a4€ — 3TO B TOYHOCTH YHUCIIO COUYETAHUI U3 8 3IIEMEHTOB 110 3.
HTak, OTBET JOBOJBHO HEOXKUIAAHHBIM 00Pa3oM OKa3bIBACTCS
YKCIIOM COYETaHWH, T.€. YHUCIOM ITOJMHOKECTB (HEYIOPsIO0-
YEeHHBIX COBOKYITHOCTEH), a He YhCIOM KopTexei. Kak ke 3To
0OBSACHUTE?

[IpuBeneM, HakoOHEll, COOTBETCTBYIOIIEE pacCyXkICHHE.
Brenem B paccMoTpeHue 8 KapTOUeK M MEPEHYMEPYEeM UX YHUC-
gamMu oT 1 go 8. 3arem TILATENBHO MEpeMelaeM KapTOYKd H
BbIOEpEM M3 MHOXKECTBAa KapTOUEK TPEXAIEMEHTHOE MOJMHO-
XKecTBO (KaKHe-TO TpW KapTouku). Ha kaxmoil u3 BBIOpaHHBIX
KapTOueK HapHCyeM CTPEJIKY, HallPaBJICHHYIO BBEPX.

Tenepb pa3yokuM HaIIM KAPTOUKH MO MOPAAKY (B COOTBET-
CTBUM C UX HOMEPAMHU) M CONOCTABUM DPA3JIOKEHHBIA PsiJl Kap-
TOYEK MapupyTy MypaBbs. (KapTouku co CTpenkoi yKa3bIBarOT
Ha JBWXKCHHE BBEPX MO 3BEHY PEIETKH, OCTANbHBbIC KAPTOUKH
0003HAYAIOT JBUKCHHE 110 TOpU30HTaNH.) HeTpymaHO BUICTH,
YTO yCTaHABJIMBAEMOE TaKHM 0O0pPa30M COOTBETCTBHUE MEKIY
JOTTYCTUMBIMHA MapIIpyTaMHU MYpPaBbs U Pa3ioKEHHBIMH Ha00-
paMH KapTOYeK SBIISETCS B3aUMHO OJHO3HAYHBIM. TeM CaMbIM
[IPUBEICHHBIA BBIIIE OTBET ISl YMCIA JOIMYCTUMBIX MapIlpy-
TOB 00OCHOBAH.

3ameuanue. B oOmeM ciyyae mpSMOYTONBHOW PEIIETKH
pasMepoM mXk OTBET K 3ajaye JAeTcs YHCIOM COYETaHU
Ckm+k = C"pr.

[ToguepkHeM, uTO YncIa m W k BXOIAT B OTBET K 3amade 1.1
CUMMETPUYHBIM 00Pa30M; 3TO BIIOJIHE €CTECTBEHHO, TIOCKOJIBKY
OUYEBUHO, YTO €CJIM B YCJIOBUH 3a/1a4H M U k TOMEHATh MecTa-
MU, OTBET HE JOIKEH N3MEHUTHCS.

3ameuanue. Emre ouH MOAX0M K PEMICHUIO MTOJOOHBIX 3a-
J1a4d MOKHO HalTH, Hanpumep, B [6].



§ 2. Yucaa ¢ Bo3pacTtaomumMu nuppamu

31eck MBI, U1 TIOTHOTHI KapTHUHBL, PACCMOTPUM €IIe OJHY
W3BECTHYIO 3a/lauy, TJe KOJIMYECTBO KOPTEXEW TOXkKe MOACUH-
TBIBAETCAd KAaK KOJMYECTBO MOJMHOXKECTB (T.€. KOJIUYECTBO
HEYTOPSIOYEHHBIX HA00POB).

3anaua 2.1. Ckonvko cyujecmgyem uleCmusHAyHulx yucel,
Y KOMOPBIX Yudpvl pacnoiodiceHvl cmpoco 8 nopsoke 803pac-
manus?

Pemenne. 3ameTumM, mpexie BCEro, 4TO B 3allMCHU WHTepe-
CYIOLIMX HAacC IIECTH3HAYHBIX YMCET HE MOXET MPHCYTCTBOBAThH
HOJb (3TO OYEBHMIHO, IMOCKOJBKY 3allUCh YHCIa HE MOXKET
HAa4YMHATBHCS C HYJIA, @ BCE OCTaJlbHbIE MECTa OKa3bIBAIOTCS NI
HYJISl «3alpelieHHbIMU»). OUeBUAHO TaKXKe, YTO KaXKAoe Ie-
CTH3HAYHOE YHCJIO — 3TO YHOPSAOYEHHBIH HaOop mudp, T.e.
koprexx. OHaKO CHOBA, KaK U B IpeblAyIeM naparpade, mpa-
BWJIO MPOU3BEACHUS JUIS MOJCUETa MHTEPECYIOIUX HAC KOpTe-
XKel HempuMeHuMo. JleficTBUTeNnbHO, eciiu nepsas uudpa B 3a-
IIUCH Yucia — 3T0 1, To 11 BbIOOpa BTOPON LUGPhI IPUTOIHBI
yeThIpe BapuanTta — udpsl 2, 3, 4, 5. Ecnu ke B kauecTBe mep-
BOI Kbl B34Th, HaIIpUMep, PPy 4, TO A7 BHIOOpa BTOpO
nudpsl CyLIIECTBYET €AMHCTBEHHAS BO3MOXKHOCTh — ludpa 5.

Tem He MeHee, 3a71aua penaeTcsa «B OJHO AeiicTBue». Jleil-
CTBUTENIFHO, BO3bMEM JEBATh KAPTOUYEK W 3aHYMEPYeM HX UYHC-
namu oT 1 10 9. 3aTeMm meperacyeM MX U BhIOEpEM IIeCTUAIIC-
MEHTHOE TIOJMHOXECTBO M3 MHOKECTBA HAIINX KapTOYEK.

HetpynHo moHSTH, YTO TaKMX IIECTUIEMEHTHBIX MOJMHO-
KecTB uMeeTcst poBHO C’ = 9-8-7/3! mTyk. OHAKO, pacKIajbl-
Bas BBHIOpaHHBIE KAPTOYKM B IMOPSJKE BO3pACTaHHS HAIHCAH-
HBIX Ha HUX OUQpP, 3aMedaeM, 4TO MEXIy O-3J€MEHTHbIMU
MOJMHO)KECTBAMH HAIIIEr0 MHOXECTBA KaPTOUEK M IIECTHU3HAY-
HBIMU YHCJIAMHU, Y KOTOPHIX HU(PHI PAaCHONIOKEHBI B MOPSIKE



BO3pacTaHUs, MMEETCS B3aWMHO-OJHO3HAUYHOE COOTBETCTBHE.
Takum oOpa3oM, OTBET B Hamllel 3aJadye — 3TO YHUCIO COYeTa-
uuit C’.

3ameuanue. OOpaTuM BHHUMaHHE YUTATENs HA TO, YTO 3a-
nada 2.1 u aHamoru4HbIe eif (C APYTUMH YHCIOBBIMH JTAHHBIMH)
(akTHUECKH OTHOCATCS K Kiaccy 3amad 1.1, XoTs uzoMoppusm
(MonMHOE CXOACTBO) COOTBETCTBYIOIIMX APYT APYTY 3ajad Ha
MEePBBINA B3I HE OUEBUIEH.

3ameuanue. B o0meM ciyuae, €clid pa3pemaeTcss UCIOIb-
30BaTh TUGPHI U3 Habopa, coaepKaiero k nudp, KOIUIeCTBO
¢-3HaYHBIX YMCENl, Y KOTOPBIX HU(PHI PACIIOIOKEHBI B TIOPSIKE
Bo3pacranus, paBao C' (3mech ¢ < k).

Bor emie ogHa Bapuaiiys Ha 3Ty TEMY.

3apaua 2.2. Umeemcs Oesamb OYMAJICHLIX KAPMOUEK C
HAnUCaHuvIMU Ha Hux yugpamu om 1 0o 9.

a) CKOIbKO MOJICHO COCMABUMb U3 IMUX KAPMOUEK 0essi-
MUSHAYHBIX YUCET, V KOMOPbIX 3HAYEeHUS YU@Pp Cmpoeo 603-
pacmaiom @nioms 00 cepeounsl 3anUCH, a 3amem cmpozo youl-
sarom?

6) Tom oice eonpoc, eciu COCMABIAIOMCS CEMUSHAUHbIE
yucaa.

OtBet: a) Cs*; 6) Co’ C¢.

3agaua 2.3. HUmeemcs Oesimb OYMANCHOLIX KAPMOUEK
¢ HANUCAHHBIMU HA HUX yugpamu om 1 00 9.

a) CKOIbKO MOJICHO COCMABUMb U3 IMUX KAPMOUEK 0essi-
MUSHAYHBIX YUCeN, )y KOMOPbIX 3HaAueHus yugp obpasyiom
«3y04amyro nociedo8amenbHOCmby (m.e. nepeas yugppa 0601v-
uie 6mMopol, HO 6MOps MeHbule mpemovell, KOmopas, 6 C60i0
ouepedsb, boavuie uemeepmou u m.o.)?

6) Tom oice eonpoc, eciu cocmasyiAiomcial CEMUSHAYHbLE
uucia.



3ameuanue. Pemenue 3Toi 3aauu aBTOpaM HEHU3BECTHO.
Hns ynoOGcTBa yuTaTens: NpUBEAEM HECKOJIBKO MPUMEPOB «3y0-
YaThIX» E€BATU3HAYHBIX YHCEN:

918273645; 829173546; 546372819; 645371928.

HetpyaHo omHako naTh OICHKY cHH3Y umciaa N «3yOua-
TBHIX» JIEBATHU3HAYHBIX yucell. JIeHCTBUTENBHO, €CJIM Ha HEYeT-
HBIX MECTaxX 3aluCH JEBATU3HAYHOIO YHUCIA PACCTABUTH
(B mpou3BoJILHOM mopsike) udpsl 9, 8, 7, 6, 5, a Ha YETHBIX
MecTax — (Toke B MPOM3BOJIBHOM MOpsiAke) mudpst 4, 3, 2, 1,
TO, OYEBUIHO, MOIYINM «3y0UaTyro» 3amuck. Beero, neiicTBys
TaKUM CIIOCOOOM, OYEBHJIHO, MOXHO MONy4uTh 5!4! «3y0Oua-
THIX» NIEBSITH3HAYHBIX YHUCEN. M3 MpUBENCHHBIX BHINIEC IPHME-
POB BHJIHO, YTO YKa3aHHBIM CIIOCOOOM MBI MOXXEM MOIYyYHUTh
JTAJICKO HE BCE «3yOuaThie» JeBATHU3HAYHbIC 4ucia. MTak, Mbl
TIPUIILTH BCETO JIUIITH K TOBOJIBHO TpyOoit orieHke: N > 514!,

Hertpyano Taxke ouenutsh uncio N cBepxy. [edcTBurenb-
HO, OYEBUAHO, 4TO Imdpa 1 MOXKET 3aHUMaTh TOJIHKO YETHOE
MECTO B 3aIUCH «3y0YaToro 4uciiay, a udps 9 u 8 — TOIbKO
HEUYETHBIC MecTa. TakuM 00pa3oM, HBYKHO BBIOpaTh IS 3a-
TIOJTHEHUS OCTABIIMXCS TPEX YETHBIX MECT TpU UG PHI U3 HabO-
pa, coaepxamiero mecth udp: {7, 6, 5, 4, 3, 2}. IT0 MOKHO
cnenats C’s cmocobamu. B mrore momyuaem mmst umcna N rpy-
6y10 omeHKy cBepxy: N < C%5!4!.
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§ 3. OnHocTopoHHUIT MypaBeii.
IlyTemecTBue K NPOTHBONOJIOKHO CTOPOHE
NPSIMOYT0JIbHON peleTKH

B sToM maparpade Mbl paccMOTpUM 0oJiee CIOKHYIO CUTY-
anuio, uem B § 1.

3agaua 3.1. Odnocmoponnuii mypaseii cuoum 6 Jjiegom
HUDICHEM Yty NpAMOY201bHOU peulemKku pasmepom mXk. [ns
ONpeoenNeHHOCmuy  CHO8A PACCMAMPUBAeM CAYHAU peuemKy
pasmepom 5X3 (cm. puc. 2). Cnpawugaemcs: CKOAbKUMU CNO-
cobamu 0OHOCMOPOHHULL Mypasetli Modcem 000pamvbCs U3 1e60-
20 HUJICHE20 Y2id 00 Npagol CIMOPOHbl peuemKu?

3ameuanue. Ha 3ToT pa3 MapuipyTsl HalIero OJHOCTOPOH-
HEr0 MypaBbsl y)Ke He OYyAyT BCe MMETh OJIUHAKOBYIO IUINHY
(1 Bce, KpOMe OJIHOTO — TOPU30HTAILHOTO — He OyIyT Kpart-
JaRTIIIMH ).

A H

c G

pl— - - F

P . 4 E
Puc. 2

Pemrenme. 3aMeTHM, 4TO KaXAOMY JAOMYCTUMOMY MapIpy-
Ty W3 JIEBOTO HIDKHETO YIJIa JI0 [IPAaBOM CTOPOHBI PEIIETKH CO-
OTBETCTBYET POBHO OJIMH AONMYCTUMBIH MapLIpyT U3 JIEBOIO
HIDKHETO YIJIa B TpaBblii BepXHUil yroin pemerku. OOpartHoe,
OoueBUAHO, Takxke BepHO. (Ha puc. 2 mapmpyty AG cooTBeT-
ctByeT MapuipyT AGH.)
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Takum 00pa3oM, YHCIIO IOMyCTUMBIX MapUIPYTOB B HAalIei
3ajade mo-npexHeMy paBHO C’yp .

3agaua 3.2. Oonocmoporuuii  mypaseii cobupaemcst Ha-
uamy ceoe nymewecmsue Ha 0OHOM U3 Y3106 1eGOU CMOPOHbI
NpAMOY207IbHOU pewemky pazmepom mXk. [na onpedenenno-
CMuU CHOB8A paccmMampusaem CAyuai pewemrky pasmepom 5X3
(cm. puc. 3). Cnpawusaemcs: cKOAbKO pasiuyHblX Mapupymos
MOdHCEm NPONOIHCUMb OOHOCHIOPOHHULL Mypaseli om Jieot Cmo-
POHbL 00 NPasoll CMOPOHLL peutemru?

Pemenne. 3amMeTuM, 4TO KOXKJIOMY JOMYCTUMOMY MapIipy-
Ty W3 JIF000TO y371a JICBOW CTOPOHBI PEIIETKH JI0 TIPaBOH CTOPO-
HBI PEIIETKH COOTBETCTBYET POBHO OJIMH JIOMYCTUMBIA Mapiii-
PYT W3 JEBOTO HIDKHEr0 yrjia B TMpaBblii BEpXHUU yron
pemetku. OOpatHOe, oueBUAHO, Takxke BepHo. (Ha pwuc. 3
mapmipyTy BG cootBeTcTBYeT MapmipyT ABGH.)

Takum 00pa3oM, YUCIIO JOIMYCTUMBIX MapIIpyTOB B Hamei
3aja4e ¥ Ha TOT pa3 okasbIBaeTcs paBHBIM CFypir.

D H

C e [,

B — F

A E
Puc. 3
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§ 4. Yucna ¢ HeyObIBalOIIUMH HUPpPaMHu

PaccmoTpum Temneps 3ajavy, aHaJIOTMYHYIO 3anade 2.1, 3a-
MEHHB Tenepb TpeOoBaHHME Bo3pacTaHHs LUQp Ooiee MATKUM
TpeOoBaHHEM HEyOBIBaHUS.

3anaua 4.1. Cronvko cywecmgyem t-3Haunblx yucen, y Ko-
MOPBLIX YUPPvl pacnonodicenvt 6 nopsioke Heyowisanus? (Paz-
peutaemest ucnonb306amsv ece yugpsvt om 1 00 9.)

Pemenue. Ceifuac Mbl yBUANM, YTO CXOJCTBO 3amauu 4.1
(1 aHANOTHUYHBIX ei) ¢ KJlaccoM 3a4a4 3.1 JeKUT Ha MOBEPXHO-
CTH; CM. puc. 4.

9

“NWkOOoON®

Puc. 4. 300paxeHHOMY MapLIpyTy COOTBETCTBYET IIECTU3HAYHOE
yucno 236778

O4eBHIHO, YTO JOMYCTHMBIE MapLIpyTshl Ha pHC. 4 — 3TO
TeNeph WISCTHULBD CO CTYNEHbKAMHU PA3JIMYHOM JJIMHBI, Be-
IyIIAE OT JIEBOM CTOPOHBI PELIETKU K IIPABOW CTOPOHE pEelIeT-
KH. B cioyuae #-3Ha4HOTO 4Kcia KOJIMYECTBO TAKMX MApIIPYTOB
B pelIeTKe pa3MepoM £X 8, oueBuaHo, 6yaeT paBHo C¥g= C'us.

3anaua 4.2. Ckoabko cywjecmayem t-3HAYHLIX YUCel, ) KO-
MmopulX  yughpvl  pacnonodiceHvl 8 Nopsaoke HeyOvlBaHUA?
(Paspewaemcs ucnonvzosams yugpsl uz Habopa, cooepoicauje-

20 kyugp.)

Pemenue. Ilo anasornu ¢ npenpiaylnied 3agaded MOKHO
cpasy HammcaTh otBet: Chrl = CL, ;.

13



3ameuanue. HetpynHo BUIETh, 4TO MpH JII0OOM t, 0OJIb-
meM 1,

Cérr—1 > Clk
(KOJIMYeCTBO f{-3HAYHBIX YHUCET C HEyObIBAIOIIUMH LHU(paMu
OoJIbllIe KOJIMYECTBA #-3HAUHBIX YHCEI C BO3PACTAIOIIUMHE I (D-
pamu).

IIpumep. IloacunraeM HENMOCPEACTBEHHO, CKOJBKO CYIIE-
CTBYET TPEX3HAYHBIX YHCEN, 3alMCHIBAEMBIX C MOMOLIBIO JABYX

uudp 3 1 7 npu ycnoBuH, YTO IU(PHI B 3aMKCH YUCIa Paciio-
JIO’)KEHBI B IOPSAKE HEYObIBAHUS.

Nmeem:

333;337,377;,777.

B cooTBeTcTBUM ¢ BBIBEACHHO BbIle (HOpMyIIoH, Kojrue-
CTBO PACCMATPUBAEMBIX UHCEN 0Ka3anoch paBHO 4 = Cy.

Eme npumep. [loncunTaeM HEMOCPENCTBEHHO, CKOJBKO
CYIIECTBYET TPEX3HAYHBIX YMCEJ, 3aMCHIBAEMBIX C MOMOIIBIO
Tpex udp 1, 2 1 7 npu yCIOBHUH, UTO IUMPHI B 3aIKCH YUCITA
PAacCMOIOKEHBI B MOPSIIKE HEYObIBAHUS.

Nwmeem, pacrionaras caMy 4ucia B MOPSIKE BO3PACTaHMUS:
111; 112; 117; 122; 127; 177; 222; 227; 277; 777.

B cooTBercTBHM C BBIBEACHHOH BbIIIE (HOPMYJIOH, KOTHYE-
CTBO paccMaTPUBAEMBIX YHCEN OKa3ad0ch paBHO 10 = Ca.

3ameuanue. 3agaua 4.1 MOXKET OBITh PEICHA COBEPIIICHHO
VHBIM, XOPOIIO M3BECTHBIM B KOMOWHATOpHKE criocobom. s
OTIPEICTICHHOCTH, Mbl OTPAaHUYMMCSI CIIy4aeM MIeCTU3HAYHBIX
yucen (cM. puc. 4a).

14



3agava 4.1'
CrosbKO cyujecmayem WecmusHa4HbIX Yucesi, y Komopbix yughpsi
pacnosnoxceHol 8 nopAadke HeyboieaHua? (Mozym 6bimeo ucrnonv3oeaHol

mo6bie uugpper uz Habopa {1,2,3,4,5,6,7,8,9}
Pewenue
Pucyem 6 3ee3douex * * ¥ * ¥ ¥

Jobaenaem K HUM ewje 9-1 =8
MMonydaem 14 38e300UEK  x % % % % % % % % % % * ¥ %
Boi6upaem us ecex 14 3ee3doyek npouseosbHele 8 WMyK

Mpespaujaem ebi6paHHbIe 36e3004KU & Mepe20poOKU.

Toz0a obpazyemcsa 9 npomexymeos (1), kak paz
€MOsIbKO, CKOMbKO Yugp e Hawem MmHoxecmee {1,2,3,4,5,6,7,8,9}

°* 0*“° * *0 * “ * Tpakmyem a3mo KaK 3anuce yucaa
2 3 66 7 9

9-1 8
Bce2o HyMHbIX HOM WeCmU3HAaYHbIX Yucea noayyumca C6+.9 1 =Gy

Puc. 4a

3ameuanue. HetpyqHO MOHATH, 4TO 3a1a4a 4.1' HOJTHOCTBIO
AHAJIOrMYHA CIEAYIOLIEH.

3anaua 4.1"'. Umeemcs 9 paznuunvix copmos MopodiceHo2o,
npoodarowezocs 6 naykax. CKOILKUMU CROCOOAMU MONCHO KY-
UMb UWecms NAYEK MOPOICEHO20 (He 00S3aMeNbHO PA3IUYHBIX
copmos)?

Ha nepBbIil B3MIIs1A Ka)KeTcsl, UTO MOCTAHOBKA 3TOW 3aJauu
CYIIECTBEHHO OTJIMYaeTCs OT mpenbiayiieil. JledcTBUTENbHO,
3HAYCHUS IU(PP SCTECTBEHHBIM 00pa30M YIOPSIO0UYEHBI 10 Be-
JUYUHE, B TO BPeMs KaK COpTa MOPOXKEHOTO HUKAK HE yIops-
noueHbl. OTHAKO MBI MOKEM BOJIEBEIM 00pa3oM WX IepeHyMe-
poBaTh, M KaxKyllleecs pasziauuue Mexay 3agadamu 4.1' u 4.1"
HCYE3HET.

JIro6omeITHO, uTO eciu B 3amade 4.1" yMEHBIIUTH YUCIIO
nadex nproOpeTaeMoro MOpPOKEHOTO 10 TPeX, TO B TAKOH II0-
CTaHOBKE HE TpeOyeTcsl MPUBJIEKATh JUIS PELICHUS HEOUeBHI-

15



HBIC TCOMETPUICCKUEC MOJC/IN, a MOKHO 000HTHCH COBCEM po-
CTBIMHU COO6pa)K6HI/IHMI/I.

Urtak, paccmaTpuBaeTcs

3anaua 4.1'""'. Umeemcs 9 paznuunvix copmos MopoA€CceHO-
20, npooaiowezocs 6 nauxkax. CKOTbKUMU CHOCOOAMU MONHCHO
KYRums mpu naiuku MOpos#CeHo2o (He 00s13amenbHO pa3iuyHbIX
copmosg)?

OtBer: Co+ Cly Cls+ Clo= 165 = C4,.
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§ 5. Memkn kaKk MHOKeCTBa
€ OTHOIIEHHEM OJMHAKOBOCTH

[MonaTtue «memox» OBUIO BBEAGHO B KypC IIKOJBHOM
uHpopmatuku A.Jl. CeMEHOBBIM; MO-BHJIMMOMY, OHO IOYTH
CTOJb XK€ (PyHZaMEHTaIbHO, KaK IOHATHE «MHOXXECTBOY.
O TOM, KakMe KOJUIM3UM BO3HMKAIOT NPU OJHOBPEMEHHOM HC-
[IO0JIb30BAaHUH ITHX [BYX MOHSITHH, MOXXHO IIPOYECTb, HAIIPH-
Mmep, B [1] u [2].

Ham 6y,Z[€T y,I[O6H0 CUHUTAaTh, YTO MCIIOK — 5TO MHOXXECTBO,
Ha J2JICMCHTAaX KOTOPOIo OHNpCACICHO OTHOLICHUC 00UHAKOBO-
cmu.

IToscaum paeiictBue 3Toro otHomeHus. Hamnpumep, B crop-
TUBHOW CyMKE JIE)KAT HECKOJIBKO HOBBIX HIAPUKOB OT HACTOIb-
HOTO TEHHHUCA. DTH MIAPUKH HEOTIUYUMBI IPYT OT JApyra, u Imo-
3TOMY — OAWHAKOBHL. Ecnm Ha HHMX HaHeCTH (IoMacTepom
pasnIuYHBIe METKH (HampuMep, HoMepa), TO HIAPUKH TepecTa-
HYT OBITH OJTUHAKOBBIMHU.

Bynewm, cnenys A.JI. CemeHOBY, CUUTaTh, UTO 068a Mewka A
u B oounakoewi, ecii MEXIy WX JJIEMEHTaMH MOXKHO YCTaHO-
BUTH B3aWMHO-OJJHO3HAYHO COOTBETCTBHE, IIPU KOTOPOM 3JIe-
MEHTHI MeIIKa A OJWHAKOBBI C COOTBETCTBYIOIIMMHU UM 3Jie-
MEHTaMH Melika B.

Menky OKa3anuch Ype3BbIYAiHO YAOOHBIM CPEICTBOM IS
pas3BUTHA y JeTel (a Takke y CTYACHTOB NMEIUHCTUTYTOB) yMe-
HUS OCYIIECTBIISATh LieJICHANPABICHHBIH 1epe0op 0OBEKTOB MpH
IIOMOIL TIOCTPOEHUS depesbes nepebopa. Pucyst Takoe nepeso,
BaXHO YMETh IIPAaBUIBHO MOCTaBUTH BONpoC (Win chopMyiu-
poBaTh MPHUHIIMII), COTTIACHO KOTOPOMY 3TO JIepeBO OyIeT BeT-
BUTBCSL.

PaccMmoTpum, HarmpuMep, Takyo 3a/1a4y.
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3apaua 5.1. B mewke naxooamcs 3 00UHAKOBLIX OYyMAdiC-
Hulx Kpyea. Kaowcowili kpye Oondicer Oblmb ROKpauier 6 0OUH U3
mpex Creodyiouux yeemos. KpAacHuli, 3eienbl, curuu. Tpeby-
emcsl nepesuciumy 6Ce 8603MOJICHbIE PACKPACKU.

Ha puc. 5 n300pakeHO COOTBETCTBYIOIIEE JAEPEBO mepedo-
pa. Kak BUHO U3 3TOr0 pUCYHKA, BCETO Pa3IMIHbBIX PACKPACOK,
YIOBJICTBOPSIOIINX YCIOBUAM 3a/1a4H, poBHO 10.

Ok 1K 2K 3K CKOMBbKO KPaCHbIX?
N /NN
0313 23 33 03 13 23 03 13 CKonbKo 3eneHbix?
VY LY A
3c 2c 1c 2c 1c 1c CKOJbKO CUHUX?
I
Puc. 5

3aech ciaeayeT OTMETUTh, YTO Ja)Ke JJISl Halllei MOJEIbHON
3a/1auu TIEPEUMCIICHUE C MOMOINBIO JepeBa mepedbopa pazmud-
HBIX PacKpacoK Memka (WU, 4TO TO e caMoe, ITePeUUCICHUE
Pa3IUYHBIX OOPa3YIONIMXCS MEIIKOB) OKAa3bIBAETCS JOBOJIBHO
TPOMO3TKHM.

Ecnu Obl B Melllke HaxOqWJIOCh OoJiblie (GUryp u, TeM 00-
jee, eclid Obl 3T (UTYpHl IPUHAIUICKATH K HECKOJIBKAM pa3-
JWYHBIM KJaccaM, AepeBo Mepebopa BIOJIHE MOTIIO Obl BBIATH
3a mpeJeNbl 0yMaXHOTO JTUCTA U CICNAThCS HeyTOOHBIM U TUIO-
X0 0003pHUMEIM.

B cnenyromem naparpade Mbl pazdbepeM wHOI crioco0 re-
pebopa, OCHOBaHHBIM Ha MPUCBOCHUHM MEIIKaM YAOOHBIX s
pabOTHI ¢ HUMH YHCIIOBEIX HOMEPOB.
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B 3akioueHue 3Toro maparpaga mpuBeIeM eie JIBe 3aja-
yy. DakTUYECKH pedb MOWIET O crnocobax MoJCYeTa MEUIKOB,
COJIePIKAIIINX HE TEOMETPHUECKHE QUTYPBI, a YKCIIa.

3anaua 5.2. Cronvkumu cnocobamu ModACHO npedcmasums
yucno «10» 6 éude cymmvl mpex HONAPHO PASIUHHBIX Cla2de-
muix? (Ilopsadox crazaemvix He umeem 3HAYEHUsL.)

Pemenne. bynem nepeuncnars Bce AOMyCTHMBIE pa3Oue-
HUSI, pacnoJaras ciaraeMble o yOobIBaHuio. MimMeem:

10=7+2+1,;

10=6+3+1;
10=5+4+1;
10=5+3+2.

Hpyrux mpenctaBneHuid uncna «10» B Bume CyMMBI Tpex
Pa3NINYHBIX CJIaraeéMbIX HE CYIIEeCTBYeT. MTak, MHTEpECYIOMHUX
Hac MpeICTaBICHUI oKa3anoch Bcero yersipe. [IpeanoxeHHbIi
MpoIecC HEeMOCPEICTBEHHOTO «JIMHEHHOT0» Mepedopa yCTpoeH
JOCTaTOYHO IPOCTO, OJHAKO, B Cilyyae OOJBIIUX YHCEN UMEET
CMBICJI TIPUBJICKATh KOMOWHATOPHBIE COOOPAXKEHHSL.

3agaua 5.3. Cxoabkumu cnocobamu MONCHO NPEOCMAGUMb
yucno «1001» 6 sude cymmuvl mpex NONAPHO PA3TUUHBIX ClA2a-
emvix? ([lopadox crazaemvix He umeem 3HAYEHUSL.)

Pemenue. [IpeacraBum uncio 1001 B BUume CyMMBbI €1UHMII,
TOrJa MeXKIY dTUMH enuHuIamMu Oy et poBHO 1000 mpomexyT-
KOB, M3 KOTOPBIX BEIOEpEM JBa, pa3ouB TeM cambIM unciio 1001
Ha TpH ciaraeMblx. [lanmeime OyaeMm paccyXIaTh CIELYIOLIMM
obpaszom. Tak kak yrcno 1001 Ha 3 He AenmUTCs, TO BCE TPH IIO-
Jy4eHHbIE HaMH CJIaTraeMbIX HE MOTYT OBITh OJUHAKOBBIMHU.
Ham Hy»HO HCKJIIOUHUTH JIMIIb CIy4au, KOTrJa IBa U3 MOIy4YHB-
LIMXCS ClIaraeMbIX paBHBI MEXIY co0oil. Takux ciaydaeB Oyner
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poBHO 3%x500. JleficTBUTENHHO, TPEThe (HE paBHOE JABYM IpPYy-
I'MM) cllaraeMoe 00sI3aTeNbHO OHKHO OBITh HEYETHBIM, HO OT |
10 999 BKIIOUMTENBHO COAEpPKUTCSA poBHO (999 + 1)/2 = 500
HEYETHBIX yucell. Tenepb 3aMETHM, YTO HEYETHOE YHCI0 b MO-
KET BXOJHUTh B PacCMaTPUBACMYIO CYMMY M3 TPEX CllaraeMbIX
(rne nBa Apyrue ciaraeMble OJMHAKOBBI) TpEMs pazIUYHBIMU
CIoco0amu:

b+a+aja+tb+ajat+ta+hb.

Takum o00pa3om, Bcero cpeau HamuX pa3OuWeHuil dmcia
1001 Ha Tpm cmaraembix OyneT poBHO 3%X500 cmydaes, Koraa
JIBa ClIaraeMbIX OKa3bIBaIOTCSl PAaBHBIMU MeXIy coboil. Tak kak

B MTOTE MOPAJOK CIIaraéMbIX MBI HE TOJKHBI YUYUTHIBATH, TOTY-
JaeM CIEeAYIOIHUI pe3ynbTaT.

Omeem: Yucno 1001 MoxHO pa3OUTh HA TPHU PA3THMYHBIX
cnaraemsix [C?1000— 3%500]/3! crocoGamu.
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§ 6. Kak qyunie nepeHymepoBaThb
packKpanieHHble MeIIKu?

Paccmorpum 3ajmady, aHaIOTMYHYHO TEM, KOTOpBIE HaBall
B CBOEM Kypce Maremaruku W wuHpopmatuku B MIITY
A.JI. CemeHOB.

3agaua 6.1. B mewke nHaxoosmess 5 00uHaKo8vlx Oymadic-
HbIX mMpeyeorvHUKo8, 3 00UHAKOBLIX OYMAJNCHLIX Keaopama u
2 00uHakogwvix bymadxcuvix kpyea (cm. puc. 6). Kascoas uz gu-
2yp, HaxX00awuxcsa 6 meuwKe, O0JIICHA ObIMb NOKPAUEHA 8 0OUH
u3 mpex ysemog: KpacHuili, 3enensviti, cunuil. CKOIbKO cyuje-
cmeyem pazuyHblX PACKPACOK MeuKa?

Puc. 6

3ameuanue. [Ipexse, yeM MEPEXOaUTh HEMOCPEICTBEHHO
K peleHuto 3anauu 6.1, 3aMeTHM, 4TO TIOCTPOCHHE JiepeBa Iie-
pebopa, B MPHHIHKIIE, HO3BOISIET HE TOJbKO OTBETUTh HAa BO-
MPOC 3a/1a41, HO U MEPEUYHCIIUTh BCE BAPUAHTHI packpacok. O-
HAaKoO B JJAHHOW 3aJlaue IepeBo mnepedopa yxe He yMemaeTcs Ha
CTaHIAPTHOM OyMa)KHOM JIMCTE, M IOJIb30BATHCS MM HE CIIHIII-
KOM yJT0OHO.
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Upnest coctouT B TOM, YTOOBI MEPEHYMEPOBATh BO3MOXKHEIE
pPacKpacKy MEIIKOB M CIeNaTh 9TO TaK, 4TOObI IO HOMEpY pac-
KpAILICHHOTO MEIIKa JIETKO CUUTBIBAJICS €T0 COCTaB. 3aTeM HO-
Mepa MEIIKOB YXe OyJeT HETPYIHO DPACIOJIOKUTH B TOPSIKE
BO3pacTaHus (MIN YOBIBAaHUS).

3amMeTUM Temepb, YTO, IOCKOJIBKY (UTYpHl B MEIIKE He
YIOPSIOYEHB (B COOTBETCTBHM C OMNpEICICHUEM MEIIKa), UX
MOXHO — €Ille O NPOLEAYPbl pacKpalluBaHHs — PACIOI0KHUTh
B JTFOOOM YJIOOHOM 151 HAac (PUKCHPOBAHHOM ITOPSIIIKE.

BriOepem, Hampumep, NOpPSOOK pPaclojOXeHUs ¢Guryp,
n300pakeHHBI Ha puc. 7. B BepxHel yacTW Melka Crpymiu-
pOBaHbl TPEYTrOJIBHUKH, B €r0 CpPEJHEH 4YacTh — KBaJpaTshl,
a BHU3Y — KPYTH.

(AA A
A A

10O 0
OO

Puc. 7

Ceifuac MBI, HAaKOHEI, TTOATOTOBJICHBI K PEIICHHUIO ITOCTaB-
JIEHHOH 3aJ1aYU.

Pemenne. ComnoctaBUM KakJIOMy pacKpalleHHOMY MELIKY
necsaTu3HauyHoe (M0 KOJMMYEeCTBY (GUryp B MEIIKE) YHUCIIO.
Crapmue msaTh pa3psaoB OTBEIEM «IIOJA TPEYTOJIBHUKI», Clle-
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AYIOIIUE 3a HUMHU TPHU paspdaa — «I104 KBaApaTbD», ABa OCTaB-
MMNXC MIIAAIINX pa3pAada — «IIo4 Kpyru».

Pazbepemcs BHavase co CTapIIMMK pa3psiiaMH; CUTYALHS C
OCTaJbHBIMH pa3psiaMu MPOSICHUTCS IO aHAJIOTUH.

Utak, KpacHOMY TpPEeyroJIbHHKY cONocTaBisieM nudpy «1»,
3e7eHOMYy — Py «2», cuHeMy — nudpy «3» M pacnojaraeMm
B IITU CTapUIMX pas3psaax 3T LUHGPE 6 nopsaoke Heyoblea-
Hus (1).

3ameuanue. HeynopsinoueHHslii Habop u3 Tpex nudp

{1,2,3} *)
ObUT BBIOPaH HAMH TPOU3BOJIBHBIM 00pa3oM; BMECTO HETO
MO>KHO OBLIO HCIIOJIB30BaTh HEYNOPSAAOYECHHBIN HaOOp U3 Jro-
OBIX APYTHX TpeX HUudp.

Temneps, mociae MPUHATOTO COTJIANICHHUS, 3alHCh (B ISATH
CTapIINX pa3psaax)

6y,Z[CT O3HadaTb, 4YTO B MCIIKE HAXOAUTCA 5 KpaCHBIX Tpe-
YTOJIbHHUKOB, a 3allUCh

— YTO B MEIIKE OJIMH KPACHBIM TPEYTOJIbHUK, TPU 3EJCHBIX U
OJIVH CUHUH.

Temu xe muadpamu «1», «2» u «3» KogupyeM I1BeTa KBal-
pPaToOB U KPYTOB.

Hanpumep, 3amucs

1333322213

03HAuYaeT, YTO B MEIIKE OJUH KPacHBIA W YEThIpe CHHHUX Tpe-
YrOJbHUKA, TPU 3€JCHBIX KBaJpaTa, OJUH KPAaCHBIA U OJUH CH-
HUM KPYT.
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Terepb MBI MOXEM OTBETHTH Ha BOMPOC 3a/1a4d, OMHPAsCh
Ha pe3yibTar 3afaun 4.2 u3 § 2. Umeem:

a) KOJMYECTBO MATH3HAYHBIX YHCEN, JJIsl 3aIHCH KOTOPBIX
MOXHO WCIIOIB30BaTh TOJIRKO IU(Mpel U3 Habopa (*) pacmorio-
’KCHHBIE B TIOpsIKe HeyObIBaHus, paBHO C27;

0) KOJIMYECTBO TPEX3HAYHBIX YHMCEN, IS 3alHCH KOTOPBIX
paspelieHo HCIoib30BaTh TOJMBKO Hu(psl U3 Habopa (*), pac-
TIONI0KEHHBIE B TIOPS/IKE HeyObIBaHus, paBHO C’s;

B) KOJMYECTBO ABY3HAUHBIX YHUCCI, MJIA 3aIlIMCU KOTOPBIX
pa3peleHo MCIoNb30BaTh TONBKO Hudpel U3 Habopa (*), pac-
TIOJIOKEHHBIE B TIOPSIKE HeyObIBaHHUs, paBHO Cy.

B pesynbTare yucno paziMYHBIX paCKpacOK paccMaTpuBaec-
MOTO MeIITKa OKa3bIBACTCS PABHBIM MTPOU3BEICHUIO

C? C2% C%
(MBI BOCTIONT30BAJIMICh M3BECTHBIM M3 KOMOWHATOPHUKH HpAGU-
JIOM npou38edeHuUsl).

3ameuanue. DaKTHUECKH, TCCATU3HAYHBIC YUCIIA, MTPHITH-
CaHHBIC PAaCKpackaM MeIlKa, SBISIOTCS UX HoMepaMu. Pacrona-
ras 9TH HOMepa B MOPsJKE BO3PACTAHUS U MPOSBISIS IPU 3TOM
JOJDKHYI0 BHUMATEIbHOCTh, MOYKHO MEPEYHCIUTh BCEBO3MOXK-
HBIC PACKPACKH pACCMaTPUBAEMOTO MEIIIKA.

3ameuanue. B oOmem cinydae, eciii B MEUIKE UMEETCS m
OJMHAKOBBIX (PUTYp MEPBOTO THMA, N OAMHAKOBBIX (UTYp BTO-
poOro THIa,..., ¥ OIMHAKOBEIX (PUIYp MOCIEIHEro THMa u k pas-
JMYHBIX KPACOK, KOTOPBIE MOXHO HCIIOIb30BATh, TO YHCIIO BCE-
BO3MOXHBIX PpAa3lIMYHBIX pACKpacoK MelKa OyZeT paBHO
IIPOM3BEIECHUIO YHCEN COUETAHHM:

k-1 k-1 k-1 %%
Cm+k—1cn+k—1 -”Cr+k—1' ( )
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B wacthocTH, ecnu k = 2, T.e. B HallleM pacloOpsLKEHUU
MMEIOTCSl BCETO JBE Kpackd, BeIpakeHWe (**) okaspIiBaeTcs
paBHBIM TpousBeaenuto (m + 1)(n+ 1) ... (r +1).

Ynpaxxkaenue. B Memike comepuTcs m OAWHAKOBBIX Tpe-
YTOJNBHUKOB M CTOJIBKO K€ OJMHAKOBBIX KBaaparoB. Ywucio
KpacoK, KOTOPBIMH MOKHO HOJIb30BaThCs, PAaCKpalnuBas Qury-
PHI U3 Melika, paBHO k. M3BecTHO Tarxxke, uto m + k = 20. Hoka-
3aTh, YTO YHCJIO PA3IUYHBIX BO3MOMKHBIX PACKpAacOK MeIKa
nenurcs Ha 361.

3agaua 6.2. B mewke Haxooumcsi 7 00UHAKOBBIX OYyMaAdic-
HBIX KPY208, Kadicovlll U3 KOMOPbIX pazoeier Ha 08a NOLYKpyad.
Kpyeu oonocnvl 6bims nonnocmvio oxpauienvl, npuuem paspe-
uiaemcs no1vb308aAMbCsl KPACHOU, 3€/eHOU U JHCeNmoll KpacKou.
Kpome mozo, xascoviii nonykpye oxpawueaemcs 6 ceoii yeem
nezasucumo. CKOMbKO cyujecmeyem pasiudHblx cnocobos pac-
KPAcKU co0eparcumoco mewxa?
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§ 7. llepeuncienne pacKpacok
¢ OrTpAHUYEHUSIMH

B ciyuae, xorma Ha packpacKy 3J€MEHTOB MEIIKa Hajara-
I0TCSl AONOJHUTENbHBIE OorpaHuyenus, popmyna (**), oueBua-
HO, mepecTtaeT padoraTs. (BrpoueM, B 3TOM ciydae OHa MOXKET
OBITH HCIIOJIb30BaHa IJISl OLEHKH CBEPXY YHCIIa BO3MOXKHBIX
packpacok.) PaccMoTpuM Tenepr yCIOKHEHHYIO BEPCHIO 3aa-
qu 6.1 (takwme 3amaum npemiaraauch A.JI. CeMEHOBBIM B €ro
Kypce MaTeMaTHKH U nHQopmatuku B MIIT'Y).

3agaua 7.1. B mewke nHaxoosamcs 5 00uHaKosvlx Oymaic-
HbIX MPeYyonbHUK08, 3 00UHAKOBbIX OYMAJICHBIX Keaopama u
2 00uHakogwvix Oymasxcuvix kpyea (cm. puc. 7). Kascoas uz gu-
2yp, HAxX00awuxcsa 6 meuwike, 00JIHCHA DblMb NOKPAULEHA 8 OOUH
uz mpex ygemos: Kpacuwii, senewvitl, cunui. CKoabko cyuye-
cmeyem pasiudHblX PAcKpacoK MeuiKd, eciu YUcio KpACHbIX
Queyp 6 meuixe 00HCHO pasHambcs 87

IlepBoe pemenne. B otnuuue ot 3anauu 6.1, Mbl, O4eBUI-
HO, HE MOKEM BOCIIOIB30BaThCA (hopmyroit Buma (**) mmsa ot1-
BeTa Ha Bompoc 3aaadn. [loaToMy, IpUMEHSS Ty K€ KOTUPOBKY
JUISL PacKpacokK, 4TO U B MPEIbIAyIIeM MHaparpade, Ha4HEeM Iie-
PEYHCIATh PACKPACKH B MOPSAKE BO3pACTaHUS HX JECATU3HAY-
HBIX «(HOMEPOBY:

11111 111 22;
11111 111 23;
11111 111 33;
11111 112 12;
11111 112 13; (BHMIMaHHE!)
11111 113 12;
11111 113 13; (BHMIMaHHE!)
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11111122 11;
11111 123 11;
11111 133 11; (BaEIManHme!)
11112 111 12;
11112 111 13; (BaEIManHmE!)
11112 112 11;
11112 113 11; (BamManme!)
11113 111 12;
11113 111 13;
11113 112 11;
11113 113 11;
11122 111 11;
11123 111 11;
11133 111 11.

Ha sToM mepedncieHne BO3MOXKHBIX PacKpacok, MOAYH-
HEHHBIX YCIIOBUSM 3a/ladyM, 3akaHumBaeTcs. Bceero Takux pac-
Kpacok okasajoch 21.

OTy Xe 3aJa4y MOKHO OBUIO pelraTh, pUcCys JIepeBO Iepe-
6opa. Hmke Mb1 monmpoOyeM CKOMOMHUPOBATH 00a IMOAX0/1a.

Bropoe pemenue. [Ipexae Bcero, mocTpouM TabJWIly, B
KOTOPO#i (B CYITHOCTH, TaK ke, KaK 3TO JeNAaeTCs MPU MOCTPOe-
HHAU jAepeBa mepedopa) pazoObeM BCIO TOMYCTHMYIO COBOKYTI-
HOCTh PAacKpacoK Ha HECKOJBKO KIIACCOB.
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Tabnuya 7.1

KoanuectBo | KoanuecrBo | KostnuecTBo
Homep
KPacHBIX KPacHBIX KPacHBIX Hroro
cayydasi
TPeyroJibHUKOB | KBaJIpaToB KpYros

Ne 1 5 3 0 8

Ne 2 5 2 1 8

Ne 3 5 1 2 8

Ne 4 4 3 1 8

No 5 4 2 2 8

Ne 6 3 3 2 8

Bce mrects ciyyaeB yoOHO paccMaTpUBaTh OTAEIBHO JIPYT
oT apyra. Mrak, HauHeM NepeducysITh AOIMYCTHMBIE PACKPACKU
MEIIKA.

Cayuai 1.

11111 111 22;
11111 111 23;
11111 111 33.
Cnyuaii 2.

11111 112 12;
11111 112 13;
11111 113 12;
11111 113 13.
Cnyuaii 3.

11111 122 11;
11111 123 11;
11111 133 11.
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Cnyuaii 4.

11112 111 12;
11112 111 13;
11113 111 12;
11113 111 13.
Cnyuaii 5.

11112 112 11;
11112 113 11;
11113 112 11;
11113 113 11.
Cnyuaii 6.

11122 111 11;
11123 111 11;
11133 111 11.

Takum 0OpazoM, o0IIee KOJIMIECTBO PAacKpacoK B Pe3yilb-
TaTe MPOBEJCHHOrO TMepecueTa CHOBA OKA3bIBACTCS PABHBIM
3+4+3+4+4+3=21.

3ameuanue. CrieyeT nNpu3HaTh, 4TO NEPBOE PEIICHUE TPe-
Oyet OoJiee HANPSHKEHHOTO BHUMAHUS, YeM BTOpoe. Bo3moxHO,
YTO UMEHHO KOMOWHHMPOBAHHBII MOAXOJ, UCIOIb30BAHHBIA BO
BTOPOM DEIICHUH, SIBIIACTCS MPEANOYTUTENBHBIM. OIHAKO, Ha
HAIll B3I, TIPUEM W3 TIEPBOTO PEHICHUS IMOJIE3eH U caM o
cebe, Kak MHCTPYMEHT Pa3BUTHSI BHUMATEIBHOCTH.

3ameuanne. MOXXHO TIPEICTaBUTh ceOe CHTYAIHIO, KOTAa
KOJINYECTBO HCIONB3YEMBIX KpacoK Oouiblie AeBsTd. Toraa
BMecTO (P NMpH HyMepanuu MEIIKOB UMEET CMBICT HCIHOJb-
30BaTh OYKBEI.
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§ 8. O0pyum u packpacku

B stom maparpade Mbl paccMOTpHM elle OAHY 3aAady O
packpackax, B KOTOpOIl BaXXHYIO pPOJIb CHITpaeT IepeceueHue
MHOKECTB.

3anaua 8.1 (cMm. moxoxwue 3amauu B [2]). [Jano: nHa niocko-
cmu pacnonodicensvt 06a oopyua A u B, paznuunvie no cgoemy
sHewHemy 6udy. Kpome moeo, emympu obpyueil nomeujeHvl
nsmMb 0OUHAKOBLIX MATIEHbKUX KPYeablX Quuiex, npuvem max,
umo eHympu obpyua A uwex 6060e meHvULe, UeM GHYMPU 00-
pyua B. Kaoxcoas guwxa dondcna 661mv NOKpaueHa 8 00UH u3
mpex yeemoas. KpacHulil, 3enenvii unu cunuu. Croavko cyuje-
cmeyem pasiudutblX 8ApUAHIMOE PACKPACKU huuiex?

Pemenne. Curyanus, HW3I0KEHHas B YCJIOBHM 3aJIauw,
n3zobpaxkeHa Ha puc. 8.

A
Puc. 8

31eck, MpexIe BCero, BAKHO YCIOBHTHCS, KaKHe PACKPACKH
CIIElyeT CUMTaTh OJMHAKOBBIMH. [IBe packpacku OyaeMm cum-
TaTh OJMHAKOBBIMH, €CIIH IOCIIe TIepeMeIeHns (DUIICK BHYTPU
o0pyueil ogHa packpacka B TOYHOCTH NEPEXOJUT B JAPYTYIO;
npyu 3TOM (UIIKH HE MOTYT MEepeNnpbhIrMBaTh 4Yepe3 OOpydH.
B pesynbpraTe cTaHOBUTCA SICHO, 4TO (DAaKTHIECKH MBI HMEEM
JIeTI0 C TPeMsl COpTaMH (PUILEeK:

30



—x copty Ne 1 otHecem UKy, JexKaIIyto BHyTpH 00pyda
A, HO BHE 00pyH4a B;

—K copty Ne 2 oTHeceM (HIIKY, JISKAILYI0 BHYTPH 000HX
o0pyueii;

— Kk copty Ne 3 oTtHeceM ¢uILKH, JeKalIye BHYTpU 00pyya
B, HO BHE 00pyua B.

B pesynbrate B cooTBeTCTBUU C (opmysion (*¥*) kosuue-
CTBO Pa3JIUYHBIX PACKPACOK OKA3bIBACTCS PABHBIM MPOU3BEIC-
mmo C3C3CZ,
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§ 9. OnHocTopoHHuit Mypaseit
€ paclIMpeHHbIMH BO3MOKHOCTSMH

Bepnemcs Temepr K 3amaue 00 OJHOCTOPOHHEM MYpaBhbe,
KOTOPOMY pa3pelinM JIBHTAThCS HE TONBKO BBEPX WM BIIPABO,
HO €III¢ U CIIYCKaThCs BHU3.

3agaua 9.1. Oonocmoponnull mypaseil (¢ pacuiupeHHbiMuU
BO3MONCHOCAMU) CUOUM 8 JIeBOM HUICHEM VeIy NpsAMOy20.ib-
HOU peutemku pazmepom mXk u 0omicen nonacms 6 npagwlil
BepXHULL yeon pewiemku. [[is OnpeodeneHHOCmu paccmompum
cayuat pewemku pasmepom 6X8 (cm. puc. 9).

Cnpawueaemcs: CKOTbKUMU CROCOOAMU  OOHOCTHOPOHHUL
Mypageti Mocem nonacme U3 1€6020 HUNICHE20 Y2id 8 Npagblil
sepxuutl yeon pewemxu? [leasxicovl npoxooumv no 0OHOMY U
MOMY Jice 36eH) peuemKu Mypassbio 3anpeujeHo.

Pemenne. Ha nepBbIil B3MIs1A, 3aga4a MOXKET MOKA3aThCs
TPYAHOM, OJJHAKO OHA pElIaeTca «B OJHO AEHCTBHUE». MBI CHOBA
BOCIIOJIB3yEeMCs IPUEMOM, UCIIOJIb30BAaHHBIM paHee B § 3. 3ame-
TUM, 4YTO MEXIYy MapUIpyTaMUd OJHOCTOPOHHEIO0 MYpaBbs C
pACIIUPEHHBIMHA BO3MOKHOCTSAMHU (HE MPOXOMSIIMME IABAKIBI
110 OJTHOMY M TOMY JK€ 3BEHY PEIIETKN) U BCEBO3MOKHBIMHU IIIe-
CTU3HAYHBIMH YHCTIaMH (B 3aIHCH KOTOPBIX MOTYT y4acTBOBATh
uugpsl o 1 10 9) mMeercs B3aMMHO-OJHO3HAYHOE COOTBET-
CTBHUE; CM. pHC. 9.

“NW koo ~NOO

Puc. 9. M300pakeHHOMY MapiIpyThl COOTBETCTBYET ILIECTU3HAYHOE
yncno 636778

32



Bcero Takux IIeCTHU3HAYHBIX YHCEN, O4eBHaHO, 9°. 3HauuT,
W MapuipyTOB HAaLIEro MypaBbsi M3 JIEBOTO HIKHEIO yIja
PeIeTKHU B TIPaBbIii BepXHUit yron Oyaer Takxke 9°.

B o0mem cnyyae pemeTky pazMepom mXk (Tae m — mWupu-
Ha PEIIeTKH, a Kk — €€ BhICOTa) TaKMX MapIIpyTOB, OYEBHUIHO,
oyner (k +1)".

3ameuanue. HeTpyqHO MOHATH, YTO MO CPABHEHHUIO C MY-
paBbeM 3 § 1 ONHOCTOPOHHMH MypaBeil ¢ paclIMPEHHBIMHU
BO3MOXHOCTSIMH CMOXET MPOJIOKHUTH OOJbIE MapIIPyTOB U3
JICBOTO HUKHETO YIJIa PEIICTKH B €€ MpPaBbli BEPXHUH YIOM,
YTO COOTBETCTBYET HEPABEHCTBY

C"prie < (k+1)".

3ameuanue. [locnenHee HEPaBEHCTBO JIETKO MOXKET OBITh
JIOKa3aHO HE3aBHUCHMBIM 00pa3oM.

JlecTBUTENBHO, HAM HY>KHO MOKa3aTh, YTO

(m+k)(m+k-1)...(k+1)
m!

<(k+ D) (k+1)...(k+ 1)

(B mpow3BeneHUN cIpaBa m CKOOOK), HO ATO HEPaBEHCTBO Cpa-
3y cienyer u3 Toro (akta, 4To IJs JIFOOOTO HATYPAIBHOTO j
npu j < m uMeem
m+k—j

(m—j)(k+1)

3ameuanue. COOTBETCTBHE MEXKIY MapIIpyTaMH MYpPaBbs
¥ MHOTO3HAYHBIMH YHCIIAMH, yCTaHOBJIIEHHOe B 3amade 9.1,
MO3BOJIIET €CTECTBEHHBIM O00pa3oM IIEPEeHYyMepOBaTh BCE OTU
MapIIpyThl, pacrojarasi COOTBETCTBYIOIINE UM YHCIA B MOPSI-
K€ BO3pacTaHusl.

3ameuanue. Pemenue 3agaun 9.1 npuBOIUT HAC K OTBETY,
B KOTOPBIN MapaMeTphl m U k BXOJSAT HECUMMETPUYHBIM 00pa-
30M. DTO COBEPIIICHHO €CTECTBEHHO, T.K., B OTIUIHE OT TIPEIIbI-
OyImmXx 3agad o0 OJHOCTOPOHHEM MypaBbe, B ITOH 3amaue
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YCJI0BUA Ha BO3MOJKHBIC IBUKCHUA MYPaBbsi 110 TOPU30OHTAIU U
10 BEPpTUKAIHN pA3JIUYHBI.

3agaua 9.2. Ilycmov gvinoanenvl ycaogus 3adauu  9.1.
CKoIbKO cywecmsyem Mapupymos y mMypassbsi ¢ paculupertbl-
MU BO3MOJICHOCHISIMU, €CU €My HYICHO U3 11e6020 HUICHE2O
Yyera pewiemkuy NONACMb 6 NPAasbill GepXHULl V2o, noowvieas 6
yzne D? (Cm. puc. 9.)
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§ 10. Bay:knaHusi 00bIKHOBEHHOT0 MyPaBbs
10 MPSIMOYT0JIbHOM peleTKe

B »TomM maparpade mypaBell OKOHUATEIbHO nepecmaem
OblMb OOHOCMOPOHHUM U MOJCEM 08ULAMbCA NO 36EHbAM pe-
wiemxu 8 11060M HanpasneHuu (BBEpX, BHU3, HAIIPABO, HAJICBO).

MypaBblo Jaxke He 3alpelieHo IBaXKAbl IPOXOIUTH TI0 O
HOMY U TOMY € 3BEHY PEILCTKH.

[Tycts cHOBa MypaBeil cUIWT B JI€BOM HIKHEM YTIIy pe-
MIETKA pa3MepoM mXk W MPOKIAIbIBAET cebe MapIIpyT B TIpa-
BB BepxHU yroia (cM. puc. 10); B kauecTBe mpuMepa MBI CHO-
Ba B3SUIH PEHIETKY pa3MepoM 6X8.

“NW koo N ®©O

Puc. 10. MapuipyTy MypaBbsi COOTBETCTBYET BOCEMHU3HAUHOE
«aucio» 43(-5)96778

HeTpyaHo MOHSTH, YTO Temepbh MapIipyT MypaBbs MOMKET
OKa3aThCs CKOJb YrOAHO JIUHHBIM. [lompoOyem comocTaBUTH
KaXJIOMY MapIIpyTy HaIIlero OOBIKHOBEHHOTO MYpPaBbsl YHCIIO-
BYIO 3aIKCh, IPUYEM TakK, 4TOOBI M0 HEH OJHO3HAYHO BOCCTA-
HaBJIMBAJICA MapIIpyT, a camMa 3Ta 3alKch OblIa MAKCUMAIBHO
KOPOTKOH. DakTHYECKH MbI BOCIIOJIb3YEMCSI TEM K€ TIPHEMOM,
4TO M B TpeAbIayleM maparpade, ¢ TOH JIMIIb pasHULEH, 4TO
Tenepb MPUXOAMWTCS BBOAWUTH 3HAK «MHHYC» Iepe HU(pO,
€CJIM MypaBel ABMKETCs cripaBa HajaeBo (cM. puc. 10).
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3ameTuM, O/IHAKO, YTO HE JIF00ast MOC/Ie0BATEIbHOCTD, CO-
crosimiast u3 mudp (vwmu uudp, CHAOKEHHBIX 3HAKOM «MUHYC»)
COOTBETCTBYET KaKOMY-JIHOO BO3MOXHOMY MapIipyTy.

HaanMep, II0OCJICA0BATCIIBHOCTH
(-7)1532461,

OUEBUIHO, HE COOTBETCTBYET HHMKAaKOMY MapLIpyTy MOTOMY,
YTO HAaYMHAETCS ¢ IUGpPHI, cHaOkeHHOW MuHycoM. (MypaBeit
HE MOXET HauaTh BUTATHCS HAJIEBO, HE CABMHYBIINCH IMEpPe]
3THM B IIPaBylO CTOPOHY.)

I[anee, IIOCJICO0OBATCIIBHOCTD
7153246(-1)

TOYHO TakK e He COOTBETCTBYET HUKAKOMY MapIIpyTy, TaK Kak
MYpaBbIO TIepe] OKOHUYAHHEM ABHKCHHUS MPUIIIOCH ObI BBHIUTH
3a mpenensl perretka (M. puc. 10).

[Tepeiinem Temeph K OOILIEMYy CIyYar0 PELIETKH Pa3MepoOM
mXk. (HanmomHuM, 4TO m — IIUPUHA PELIETKH, a k — e BBICOTA.
ITo ananoruu ¢ puc. 10 3akmroyaeM, 4To JyIsl HyMepaly Mapii-
PYTOB MypaBhbsl B HaIlleM pacropsbkeHun oyzer k + 1 mudpa.)

B nmanpHeiimem nudpsl, cHaOXEHHBIE 3HAKOM «MHHYC», MBI
OyneM HasbIBaTh ompuyamenvhvimu yugpamu. Tlociaenoa-
TEJIbHOCTh IOJIOKUTENBHBIX M OTPULATENbHBIX LU(pP, MOCTPO-
SHHYIO 110 MapLIpyTy MypaBbs, OyaeM o0o3HadaTh yepe3s W.

CdhopmymnupyeM TpeOoBaHUS K MOCIEIOBATEIHLHOCTSIM THUIIA
W, KoTOpble TIO3BOJAT YCTAaHOBUTH B3aUMHO-OJTHO3HAYHOE CO-
OTBETCTBHE MEXIY TAKMMH ITOCIIEIOBATEIIEHOCTAMA U MapIIpy-
TaMU MYpPaBbs U3 JIEBOTO HWKHETO YTJIa PEUISTKH B €€ MPaBhIi
BEepXHUI yroj. OTH TpeboBaHUS OyIayT chOpPMYITHUPOBAHBI B
TepMuHax nocienoBaTenbHOCTH 11 = [I(W), cocrosmmeit u3 «1»
U «-1» B COOTBETCTBUHU CO 3HAKaMH HU(P B MCXOAHOH IMOCe-
JoBaTenbHOCTH W:
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1) anreOpanueckass cymma nudp mociaeaoBaTeibHOCTH 1
JOJDKHA OBbITh paBHAa m (OTKyJa, B YAaCTHOCTH, CIEIYET, YTO
JUIMHA TIOCIIeA0BaTeNBHOCTH [1 HOKHA UMETh Ty K€ YETHOCTH,
YTO YHUCJIO M);

2) mpu CyMMHPOBAHHH CJI€Ba HANpaBO HUKaKasg 4aCTHYHAsS
anreOpandeckas cymma uugp nocienoBarenbHocTd 11 He Mo-
xeT ObITh < 0 uiu > m.

Teneps Bce MapIIpyThl 0OBIKHOBEHHOTO MypaBbsl HETPYAHO
[IepeHyMepoBaTh, MPEIBAPUTEIHHO Pa30MB UX Ha KJIACCHI:

a) MapIIPyTHI, JJIT KOTOPBIX MOCIIEOBATEIILHOCTE W UMeEeT
JUTAHY

0) MapIIpyThl, AJ1s1 KOTOPBIX MOCIEN0BATENLHOCTh W HMeeT
IUTUHY m+2;

B) MapUIPYTHI, 151 KOTOPBIX MOCIEI0BAaTEILHOCTE W HMeeT
JIuny m+4;

¥ TaK Jajiee.

3areM BHYTpH KaXKIIOTO KJlacca MOXHO YIOPSIOYHUTH YHC-
JIOBBIE 3aITUCH, 00paIlasch ¢ «OTPULATENLHBIMA IU(paMm» Kak
¢ OOBIYHBIMU U(PAMH U YIUTHIBAS UX €CTECTBEHHBIN MOPSIOK
Ha yncnoBoi ocu. Hampumep,

2(-3)123456 < 2(-1)123456.

3ameuanue. lTak, nepeHyMepoBaTh BCe MAPIIPYTHI OOBIK-
HOBEHHOTO MYpPAaBbsi, HAMPABIAIONICTOCS U3 JIEBOTO HIDKHETO
yIia pelieTKd B MPaBbIii BEPXHUN YTOJI, HE CIUIIKOM CJIOXHO.
OnHAKO XOTeNoCh OBl BBIICIHTH CPEAN TUX MapIIpyTOB Te, B
KOTOPBIX HH OJTHO peOPO HE MPOXOTUTCS ABAXKIBL.

IMTokaxkem, Kak 3TO MOXXHO cJeNaTh, HA MPUMEPE TOPH30H-
TaabHBIX pedep (cMm. puc. 11).
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SNWROON®©
A

Puc. 11. M300pakeHHBIH MapLIpyT COOTBETCTBYET YMCIOBOMU 3aIUCH
W =43(-5)36778;
nocnenoBarensHOCTh 11 nmeer Bug 11(-1)11111;
MIOCIIEA0BATENFHOCTD S YaCcTHUHBIX cyMM aust [1 umeer Bu
S=12123456

MpsI BUAMM, YTO Ha BTOPOM U YETBEPTOM MECTE B MOCIIEI0-
BaTenpHOCTH W cTOMT 1mpa 3; mpu 3TOM Ha BTOPOM M YET-
BEpPTOM MecTax B mocinenoBarenbHocTH S = S(II) gacTudHbIX
CyMM CTOHT OJHO W TO XK€ YHCIIO (2 UIMEHHO, YHCIIO 2). OTO U
03HauaeT, YTO TOPU3OHTAIIEHOE pedpo AB mpoiineHo MmypaBbeMm
OBakabl. Takum o0pazom, crocod oTceBa MapUIPYTOB, Y KOTO-
PBIX TOPU3OHTANILHBIE Pedpa MPoXoasiTcs OOJbIe OJHOTO pasa,
HavimeHn. Jlis Toro, WToOBI cmenaTh TaKyl IPOBEpPKY Oosee
HarJsIHON, MOKHO BMECTO TIOCJIeIoBaTelbHOCTH W CONOCTaB-
JSTH MapUIpyTy MypaBbsl MOCIEIOBATEILHOCTD Nap YMCE, Ie
nepBasi KOOpAMHATA Ka)I0W TMaphl B3sATa U3 IOCIEI0BATEIBHO-
ctiu W, a BTOpasi KOOpArHaTa — U3 COOTBETCTBYIOIIEH MOCIE0-
BarenpHOCTH S. s mapmipyTta, n300pakeHHOTO Ha puc. 11,
TaKas MocJe0BaTeIbHOCTh OyJeT UMETh BH:

(4. 1), 3:2),(-5: 1), (3; 2), (6; 3), (7 4), (75 5), (8; 6).
Wrak, mapa (3; 2) BcTpeuaeTcs B 3TOH MOCIEI0BATEIFHOCTH

JOBKABI; 3TO U 03HAYAET, YTO COOTBETCTBYIOLIEE TOPU30HTAIIb-
Hoe pebpo AB OBLIO TPOIIEeHO JBAXKIBI.

Uro kacaeTcsl BepTUKAJbHBIX pedep, MpoWaeHHBIX OoJiee
OJTHOTO pasa, TO OHU OTCEHMBAIOTCS TOYHO TaK K€, €CIH MOMe-
HATH POJIH BEPTUKATLHON ¥ TOPU30HTATBHOM CTOPOH PEHICTKH.
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3ameuanne. OuyeBUIHO, YTO JUIMHA IOCJICIOBATEILHOCTH
W ams MapuipyTa, B KOTOPOM 3BEHbBSI PEHICTKH MPOXOJSTCS HE
0oJiee OMHOTO pa3a, HEe MPEBOCXOJIUT OOINEro YKCIa 3BEHHEB
pemetku, T.€. m(k+1) + (m+1)k.

3ameuanue. MTak, MapmpyThl Ha IPSIMOYTOJIBFHON peleTKe
OKa3aJIiCh CBOEOOpa3HBIM MOJIUTOHOM, Ha KOTOPOM MOXHO OT-
pabaThiBaTh MEpPEUUCIICHUE OOBEKTOB IMPH MOMOIIM KOMOWHA-
IUA JABYX METONOB: Pa30MEHHs Ha KJIacChl (SKBHUBAJCHTHOTO
MIOCTPOCHUIO JAEPEBLEB) U TMHEWHOTO YUCIOBOTO Mepedopa.
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§ 11. IlepBoe noGaBJeHueE.
OaHocTOpOoHHMI MypaBeil Ha TPeYroJbHOMi
U KPYIrOBOH pemeTrkax

3/1ech MBI CHOBa BEpHEMCS K OTHOCTOPOHHEMY MYpPaBbIo.

3apaua 11.1. B sepuune A mpey2onvHoll pewiemxu HAXo-
oumcsi OOHOCMOPOHHULL MYpasell, eMy HYI’CHO RPONOHCUMD
mapwpym u3z A 6 eepwuny B (cm. puc. 12). Jeueamvcsa no
HAKIOHHBIM OMPE3KaM, UCXOO0AWUM U3 8epuluHbl A, mypaseii
Modicem moabKo GHU3 (YOASAC, om A), a no 20pu30HMATbHLIM
ompe3skam — moabko ciaesa Hanpaso. CKONLKO pa3IUYHBIX
MAPULPYmMos Moxcem npooHCUMb Mypaseii?

Pemenue. Ha nepBblil B3I MOXET I1OKa3aThCsl, YTO 3a-
mada 11.1 motpebyer MOBOJIBLHO TPOMO3IKHUX BBIYHCICHHA (TI0-
CKOJIBKY TIPH Pa3HbIX MapuIpyTax MypaBblo MOTPeOyeTcs mpoii-
TH pa3HOE YHUCIIO 3BE€HBLEB perieTkr). OaHako 3Ta 3a7a4a (Kak u
3amava 1.1) pemaeTcst «B OJTHO AEHCTBUEY.

JleificTBUTENBHO, TIPOBENEM OONOJHUMENbHBIL  20PU3OH-
manvubili ompezok CD HaJl OCTambHBIMH TOPHU30HTAIBHBIMHU
OTpe3KaMH, COEAMHAIOMUMHU OOKOBBIE CTOPOHBI TPEYTOJIBHUKA.

Torma kaxIoMy HauMHAIOLNIEMYCS B BEPLIMHE A MapUIpyTy
HAILIETO MYPaBbsi MOXKET ObITh B3aMMHO-OAHO3HAYHBIM 00pa3oM
COIOCTABIIEH €ro >X€ MaplIpyT, HaduHaromuics B Touke C
(cm. puc. 13). Tenepp Hamra 3agada OYeBUAHBIM 00pa3oM CBO-
aurcst K 3amade 1.1. OTBer mist citydasi, n300pa)KCHHOTO Ha
puc. 12, naercs unciom coderanuii Co.

B obmem ciyuae, ecnu U3 BEpIIMHBI A TPEyrojibHUKa HC-
XOIIUT k OTPE3KOB (BKIIIOYAst O0KOBBIE CTOPOHBI TPEYTOJIBHHKA),
a TOPU30HTATBHBIX OTPE3KOB, COCAUHSIONIMX OOKOBBIC CTOPO-
HBI, (BKJIFOYAsl B MX YUCJIO OCHOBAaHWE TPEYTOJbHHUKA) BCETO m,
otsetoM 6ymer CFlip 1.
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IIpumep. Ecnu B UCXOAHOW TPEYTONBHON pEUIETKE OTCYT-
CTBYIOT Kakue-1100 BHyTpEeHHUE 3BeHbs (T.€. k =2; m = 1), TO

k-1 — . —
C mtk-1— C 2= 2,

YTO COBIAAACT C rCOMCTPUYICCKU OUCBUAHBIM PC3YJIbTATOM.
A

/] VAN
AV RNV

Puc. 12. OmHOCTOPOHHUI MypaBei
Ha TPEYTOJIbHOM pelIeTKe

V.
/?i\
/[ ] N

AV RN

Puc. 13
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3anaua 11.2. Mypaseti cuoum 6 yenmpe pewiemku, oopaszo-
BAHHOU M KOHYECHMPUUECKUMU OKPYICHOCHAMU U K UCXOOsUU-
MU u3 yenwmpa paouycamu. Mypageil modicem 08ueamvcs moo-
KO 6 CMOpPOHY «OmM YeHmpay no paouycam uiu no
OKPYIICHOCMAM N0 4acogou cmpenxe (cm. puc. 14).Ilpu smom
08adicObl NPOXOOUMb 0OUH U MOM Jce YYACOK NYymu 3anpeuye-
Ho. CronvKkumu cnocodbamu modicem mypaseti 000pamvcs 00
6HewHell oKpyscHocmu?

Omesem: k(k+1)™".

3agaua 11.3. [lycmo evinonuenst 6ce ycrosus 3aoauu 11.2 u
nycms, Kpome moeo, Mypasbio 3anpeujeHo cosepuiams Oojee
00H020 0bopoma 8okpye yenmpa peutemru. CKOIbKUMU CROCO-
bamu modicem mypageti 000pamuvcsi 00 GHEUWIHEN OKPYICHOCHU?

Pemenune. Ota 3amaua noxoxka Ha 3agady 11.1 u Takxke pe-
[IAeTCs «B OMHO MeHcTBHE». Pa3nmuure COCTOMT B TOM, YTO
37eCh HE HYXHO IPOBOJWUTH IOTOTHHUTEIBHBIX ITOCTPOCHHI.
[Ipexxne Bcero, 3ameyaem, YTO TEPBBIA XOJ MYypaBbs MOXET
OBITh CCNIaH OJTHUM U3 k CIIOCOOOB, IMOCJIE Yero CUTyaIus CBO-
JIUTCS K paccMOTpeHHoi# B § 1 3amaue 1.1; Tenepb 0AHOCTOPOH-
HUW MypaBell (QakTHUeCKH MYyTEHIeCTBYET MO MPSAMOYTOIbHON
peuierke pazmepom (m-1)Xk.

Omeem: kCF,. 1.1 cocobam.

3ameuanue. O4eBUIHO, YTO YHUCIIO CITOCOOOB B 3amade 11.3
JIOJOKHO OBITh MEHBIIE, YeM aHAJOTMYHOE YHCJIO CIOCOOOB B
3agave 11.2, T.e. JOMKHO BBIMONHSITHCS HEPABEHCTBO

kCE 1 < k(k+1)"",

Coxkpainas 31ech Ha k, u mepeobo3Havas m-1 yepes m, npu-
XOJIUM K paHee YCTaHOBJICHHOMY HEPAaBEHCTBY (CM. § 9).
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Puc. 14

3agaua 11.4. Mypaseii cuoum 6 yenmpe pewiemku, 00pazo-
BAHHOU ™ KOHYEHMPUUECKUMU OKpYIHCHOCmAMU U Kk ucxoos-
wumu u3z yewmpa paouycamu. Mypageii moocem 08ueamocs
MOALKO 8 CIOPOHY «OM YEeHMPa» no paouycam Ui no OKpyic-
HocmAM (8 oboux nanpasnenusx). Illpu smom 08azicovl npoxo-
Oumsv 00UH u Mom dice yyacmox nymu sanpeujero. CKonbKuMU
cnocobamu modicem mypageti 000pamvcs 00 8HEUHel OKPYHC-
Hocmu?

Omeem: k(2k+1)""'cnocobamu.

Hakomnern, eme omHa 3amadya, HECKOJIBKO OTIMYAIONIAACS OT
MPEABIAYIUX [0 CBOEMY COACPKAHUIO.

3apaua 11.5. B cmpane Mypasuu scezo 17 mypasetinuxos,
PACNONOJNCEHHBIX NO OKPYICHOCTHU, Hpudem aobvle 08a Mypa-
BelHUKA COeOUHEeHbl 00PO2Ol ¢ OOHOCIMOPOHHUM O8UJICEHUEeM
(cm. puc. 15). Ilymewecmeue no xasicoot maxou oopoze 3anu-
Maem y 1106020 Mypasvsi posHo ooun dac. Cmoocem au My-
PABbUNBIL MUHUCID MPAHCROPMA MAK PACCMasums yKasame-
U HA 00po2ax, 4moodwsl u3 1006020 MypaGeuHUKa MOICHO ObLIO
00b6pamvcst 00 1106020 Opyeoeo mMypaselHuxka He bonee, 4em 3d
0ea yaca?
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YVkazanue. TlonpoOyiiTe pemuTh 3a1a4y cHavaga JUisl MATH
MypaBeHHHUKOB, a 3aTeM — B ciydae, KOorja MypaBeHHHKOB Bce-
r'0 YETHIpE.

B—-A

Puc. 15. OgHocTopoHHS:s nopora u3 A B B
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§ 12. Bropoe no0aBienue.
Kopoib Ha maxmMaTHO#M f0CKe

PaccMoTpuM OJHY MepeUnCIIMTENBHYIO 3a1ady, KOoTopas
JUIS. CBOETO pEIICHUs TPeOyeT COBEPIICHHO HMHOTO IMOAX0]a,
OTJIMYHOTO OT MPHEMOB, BCTPEUYABIIMXCS HAM BhINIE (MOIPOO-
HOCTHU U OoJiee ri1y0OKHii aHaIU3 CM. B [7]).

Ha stoT pa3 Ham Oyzer ynoOHee roBOpUThH O KOPOJIe, Iepe-
JIBUTAIOIIEMCS TI0 IIAXMaTHOM JOCKe, a He O MypaBbe, JIBIKY-
IIEMCSI TI0 3BEHBSIM PEIISTKH.

3anaua 12.1. Koporb cmoum Ha 7ne6oll HUdiCHel Kilemke
NPAMOY20bHOU WAXMAMHOU 00cKU pasmepom mXk. On mo-
Jlcem nepemMewyampCsl 66epX Wil 6NPABO HA KAEMKY, COCEOHION
1O CMOpOHe ¢ MOl KIeMmKOU, Ha KOMOPOU OH HAXOOUMCS @ OaH-
Holti momenm. Kpome mozo, kopoib modcem nepexooums Ha
«COCEOHI0I0 NO Gepuiune) KIemKy, PACHOONCEHHYIO npasee u
sviue. CKOTbKUMU CROCODaMU KOPOTb Modcem 000pambcsi 00
KAEemKU 8 NPABOM BEPXHEM Vely WAXMAMHOU 00CKu?

Pemenume. /{11 mpocTOTHI OrpaHUYUMCS ciiydaeM m =k =5
(cm. puc. 16).

[Ipexxne Bcero, 3aMeTUM, YTO B JIEBBII HIXKHUI YTroJl TOCKU
KOPOJIsI MOXHO TOCTaBUTh OJHUM-EAMHCTBEHHBIM CIIOCOOOM.
ITosTomy 3amumem gucio «1» B kietky Al. lanee, B Kaxmyto
KIJIETKY JIEBOTO CTOJIOIA, a TaKkKe B KKIYI0 KIETKY HIDKHEH
CTPOKH KOPOJIb MOXKET TOXKE IMOMAacTh OJHUM-EIUHCTBEHHBIM
croco0oM (He IMyTaTh C YHCIOM IIaroB, KOTOPBIC IS 3TOTO
npunetcs caenats!). I[loaTomy Bo Bce BBIIEYTTOMSIHYTHIE KIJIET-
KU cTaBUM eaunuily. [anee, B xieTky B2 mMoxHO momacTh u3
kietok Al, A2 u Bl. CknagpiBass 9YUCJIOBbIC 3HAUYCHUS, 3aIlH-
CaHHBIE B 3THUX KJIETKAX, MOJIy9aeM YHCIIO CIIOCOO0B, KOTOPBIMH
KOpOJIb MOXET IMONacTh B KJIETKy B2. 3amuceiBaeM 3TO 4HCIIO
(«3») B xnerky B2. IlpoaBurasice aHaJOTHYHBIM OOpa3oM IO
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IMIaXMaTHOH JOCKe, [T0Jy4aeM OTBET Ha BOINPOC 3aJaydu: B Ipa-
BB BEpXHUIl yroy IOCKU KOPOJIb MOXET Momacth 282 cmoco-
Oamu (282 =116+ 116 + 50).

514 | 3 |41 |#5 |28
bl 1 7 |25 |50 | 115

3|1 F |43 | 25| 44
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3apaua 12.2. Kopoab cmoum Ha €60l HUdICHell Kiemke
NPAMOY20NbHOU WAXMAMHOU 00CKU pasmepom 5X5. On mo-
Jkcem nepemMewyamsbcs 66epxX Ul 6NPaso HA KIAEmKY, COCEOHIO0
1o CMOpOHe ¢ Mol KemKoll, Ha KOMOPOl OH HAXOOUMCS 8 OaH-
Holli Mmomenm. Kpome moeo, koponb modcem nepexooums Ha
«COCEOHI0I0 MO GepuiuHey KIeMmKY, DACNOJONCEHHYIO Gblile
(npasee unu negee). CKOAbKUMU CHOCODAMU KOPOAb MONCEM
006pamocs. 00 KNemKu 6 NpAaGoOM GepXHeM Yely WAaXmMamHoll
oocku?

3ameuyanne. B [8] paccMoTpeHa aHamoruyHas 3anada
B Clly4yae «HEMPaBWIbHOW» 1IaXMaTHOU TOCKH, KIIETKH KOTOPOU
SIBIISTIOTCS. BBIITYKJIBIMA MHOTOYTOJIbHUKaMH.
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§ 13. Tperbe nob6aBeHHne. 3aMOLIEHHE NTOJOCKHT

B 3axmouenne pazbepem emie OIUH TOAXOJ] K PEIICHHIO
NEePEUNCIUTETbHBIX 3a/1a4, CBS3aHHBIH C yCTAaHOBJICHUEM pe-
KYPPEHTHBIX COOTHOIICHUH. B oTinyme oT cutyauuu B mpensi-
nymem JloOGaBneHuy, 31ech MBI OyJeM UMETh JIeJ0 C MPOJIBU-
YKEHHUEM BIIOJTb TIPSIMOH (a HE 110 TUIOCKOCTH).

Crnenytomias 3a1aya aHajJoOrH4YHa 3a7adaM M3 TI. 2 TpeBOC-
xonuoit kauru C.K. Jlarmo [7].

3agaua 13.1. Jauna Oymascuas nonocka pazmepa 1Xn.
Tpebyemca 3amocmums ee, UCHOAb3YS €OUHUYHbIE K8AOPAMb,
Jomunowky pasmepom 1X2, «mpumunowxuy pazmepom IX3,
a makoice «mempamunowkuy pazmepom 1x4. Crorvkumu cno-
cobamu 3mo MOHCHO coenams?

Pemenne. bynem o06o3HadaTe yepes a, 4YHCIO CHOCOOOB
pelenns nocTaBaeHHoM 3agaun. Mmeem (cM. puc. 18):

ar=1;a=2;a3=4; a1= 8.

p=f O &q={

n=2 1] 0O 2g=2

r=3 [0 (N OEO EEE 23 =7

o= OO OO O] DS
I Y o o [ o o o o o o
Puc. 18

B xaxxnom u3 paccMoTpeHHBIX Ha puc. 18 ciydaes (n =1, 2,
3 u 4) 3aMolIeHNs NEepeUMCIeHbl HE B CIy4alilHOM MOpsAKe,
a YTOPSAAOYEHBI «II0 CTAPIIUHCTBY» ClenyomuM odpazom. Ot-
JeNIbHBIM €IVHUYHBIM KBaZpaTaM IIPHUCBOCHO 3HaueHHE «1»;
KBaJpaTaM, BXOASAILIMM B COCTaB JOMHHOILIKH, IIPHCBOCHO 3HA-
YeHHe «2»; KBaJapaTaM, BXOJAAIIUM B COCTaB TPUMHUHOIIKH,
MPUCBOCHO 3HaueHHe «3», a KBaaparam, OOpa3yrolUM TeTpa-
MUHOIIIKY, TPICBOEHO 3HaYeHue «4» (cM. puc. 19).

a,l=
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n=f @ @aq=1

n=2 QRp =1

r=3 0 CEE EED EEE @ oz=7

n=4 [OEE CEED
[F1 51 EY 1 R va P A A

Puc. 19

0.5'—_-

B nanpHeiiiemM 3aMoOIeHUs, pealu3yeMble JJIsi MOJIOCKHU
JUIAHBI 1, OyJIEM Ha3bIBaTh 1-3aMOILCHUSIMH.

PaccmoTtpum Temeps ciydait n = 5. bynmem ycTpauBarth
5-3aMOIIIeHHUs, WCTMONBb3Yysl 3aMOIICHUs, INPOBEJICHHBIE paHee
npu n =1, 2, 3 u 4. [loctynum ciaeayrommm o0pa3om:

a) K KOKI0My 4-3aMOIICHHIO JTOOaBUM CITpaBa ¢IWHUIHBIN
KBaJIpar;

0) K KaXXIoMy 3-3aMOIICHHIO JOOaBUM CITpaBa JOMUHOIIKY;

B) K K&KIOMY 2-3aMOIIIEHHUIO T00aBUM CIpaBa TPUMUHOIIKY;

) K 1-3aMorIeHnto 700aBUM CIIpaBa TETPaMUHOIIKY .

[Ipexne Bcero, moKakeM, YTO CPEAM MOCTPOEHHBIX 3aMO-
IIEHUM HET JBYX OJAWHAKOBBIX. JI€HCTBUTENIBHO, 1OCTATOYHO
3aMEeTUTh, YTO BCE HOBBIC 3aMOIICHHS, MOJyICHHBIE U3 MPEXK-
HUX 3aMOIIEHUH, OTHOCAIIMXCS K Pa3HBIM n, OyAyT OKaHYH-
BaTbCS HA pa3HbIC MUQPEHL.

BakHO moka3aThk Takxke, YTO HU OJHO S-3aMOIIeHUE HE 0Yy-
JeT OpomyleHo. [IeHCTBUTENbHO, MYCTh UMEETCS HEKOTOpOe
3amolnenue X, peanusyemoe ais ciydas n = 5. Ilycts, Hanpu-
Mep, 3aMmollleHre X OKaH4YMBAaeTCs Ha OAMHOYHBIA KBajpart.
YOupass 3TOT KBajpaT, OYEBHIHO, IIONy9UM HEKOTOPOE
4-3amomienne. OmHAKO Bce 4-3aMOIIEHUST OBUIN MCTIONh30BaHbI
MIpY HallleM MOCTPOECHUH Habopa 5-3amorueHuid. TeM caMbIM MBI
[IOKa3ajH, YTO paccMaTpUBaeMoe 3aMoIeHre X He MOTJIO0 OBITh
MPOIYLIEHO.
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Hrak, obO1ree KoIM4ecTBO S-3aMOIIEHUH paBHO:

as=astaztarta=8+4+2+1=15.

Takwe e paccyJeHHs, TPOBECHHBIE JIsl TPOU3BOJIBHOTO
n (n = 5), IPUBOJAT K COOTHOIIICHUIO

An1 = An + Ant + Ap2 + Gns. (*)

B wactHOCTH, OTCIOIa CIIEAYET, YTO

as=15+8+4+2=29;

a;=29+15+8+4=156;

ag=56+29+15+8=108

(KaxpIil pa3 MpH YBEJWYCHUM 7 HA CIAUHUILY YHUCIIO 3aMOIIle-
HUH TIPUOTU3UTEIBHO YBAUBACTCS).

3ameuanue. HeTpyaHO MOMYydYUTH CIEAYIONIYIO JOBOJIEHO
rpyOyIo OLIEHKY POCTa YHCEN dy

9/5 < awilan< 2. **)

JeiicTButenbHO, nMeeM u3 (*) mpH MPOU3BOJIIBHO B3STOM 7
(n=5):

ani/an =1 + (ap1 + ana + an3)a, =

=1+ (an— ans) an=+2—andsa,, (¥*%)

OTKy/1a ClieyeT paBoe HEPaBeHCTBO B (**).

Jlisi mokazaTenbCcTBa JICBOTO HepaBeHCTBa (**) BOCHIONB3Y-
€MCSl METOJIOM MaTeMaTHYECKON MHYKITUH.

[Ipexxae Bcero, 3aMeTuUM, YTO JISBOC HEPABEHCTBO B (*%)
BBIMIOJIHSETCS TIpU 1< n < 5.

Janee, NpeanonokumM, 4To IPU KKIOM HATYypaIbHOM j, HE
MIPEBOCXOAIIEM HEKOTOPOE MPOU3BOILHO B3ATOE k (THHE k > 5),
BEpPHO HEPaBEHCTBO

9/5 < aj+i/a;.

[Mokaxkxem, 4uTo TOrHa OYJET CIPaBEeIUTMBO W aHAJIOTUYHOE
HEpaBeHCTBO MpU j = k+ 1, T.e.

9/5 < ag+o/ai+1.
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B cuny (***), rae n Hy)XHO 3aMEHUTh Ha k + 1, mocienHee
HEPaBEHCTBO MOXKET OBITh NIEPENHMCAHO B CIICAYIOIIEM JKBHBA-
JIEHTHOM BHE: 9/5 <2 — ars/ai, T.€. arei/ars >5,

HIIH, 9YTO TO e caMoe,

Ak—2  Ak—1 , Ak  Qk+1 >5

ag-3 QAg-2 Qg-1 Qg

OnHako B CHITy MPEAMONOKEHUS WHIAYKIMH, KK MHO-
JKUTEIb B JICBOW YaCTH MOCIEIHEr0 COOTHOIIECHUS Oombiie 9/5.
Takum 00pa3oMm, HaM OCTAlOCh yCTaHOBUTH, uto (9/5)* > 5.
CrnpaBe/NTMBOCTh 3TOTO HEPABEHCTBA MPOBEPSETCS HEmocpe/l-
CTBCHHBIM TIEPEMHOKCHHUEM.

3ameuanue. HeTpyiHO TOHSTH, YTO aHAJIOTHYHBIC PEKYyp-
PEHTHBIE COOTHOIICHUS BO3HUKAIOT, €CJIM pa3peliacTcs HC-
MOJIb30BaTh IS /-3aMOILICHUS JTFOObIE MPSIMOYTOJbHUKH pas-
mepom 1X1, 1X2, ..., 1 Xk (3mechb k < n).

3ameuanue. Bepremcsa k nocraHoBke 3aaaun 13.1, HO Oy-
JIEM Tereph AOTIOJHUTEIBHO CUNTATH, YTO:

a) KaXKaas UCIOJIb3yeMasi TIPH 3aMOIICHUH TTOJIOCKH (Urypa
JIOJDKHA OBITH IMOKpalieHa B OAuH U3 N I[BETOB;

0) ¢urypsl, pacnonoxXeHHbIE NMPH 3aMOIICHUH PSIOM, HE
MOTYT OBITh TIOKpAIIICHKI B OJINH IIBET.

HerpynHo BHIETh, 4TO TOT/a MPUBEIECHHOE BEHIIIE PEKyp-
pPEHTHOE cCOOTHOIIeHue (*) 3aMeHuTCs Ha

an+1 = m - 1)(an + an-1 + an-2 + an-3)~

3ameuanue. [ToctanoBky 3amaum 13.1 MOXHO BHUIOM3ME-
HUTH TaKXKe CIEIYIOIUM 00pazoMm.

ByneMm cuuTtath, 9TO KKl UCIONB3YyEMBINA MPHU 3aMOIIIE-
HUU TIOJIOCKHW €AMHUYHBIN KBaJpaT JOJKEH OBITH MOKpAIIEH B
onuH u3 N I[BETOB, a KaKIas JOMHHOIIKA, TPUMUHOIIKA M TET-
PaMUHOIIKA — COOTBETCTBEHHO B OJuH U3 N», N3 u Ny IBETOB.
(Ha sToTr pa3 He mpeamoyaraeM, 4rto cocelHue GUrypsl oos3a-
TEJNBHO JIOJDKHBI OBITh TIOKPAIIICHBI B pa3Hbie 1BeTa.) Toraa co-
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OTBETCTBYIOIIIEE PEKYPPEHTHOE COOTHOIICHUE, OUEBUIHO, MPH-
MET BHJ

an+1 = Niay + Noan1 + Nsa,o + Naags.

Ecnmu kakue-To 3yeMEHTHI (HampuMep, JOMHHOIIKH) MPH
3aMOIIICHUU HWCIOJb30BaTh 3aNpPEIICHO, TO COOTBETCTBYIOIIUI
KO3 (QUIIMEHT B PEKYPPEHTHOM COOTHOIICHHU, KaK HETPYIHO
BHIIETh, OyaeT paBeH Hymo. CrenaHHOe 3aMedaHne 0e3 n3Me-
HEHHUU MEPEHOCUTCS Ha Cy4vai, KOraa MpH 71-3aMOIICHHH MO-
I'yT OBITh KCIOJB30BaHBI JIOOBIE MPSIMOYTOJNILHUKU pPa3MepoM
1x1, 1X2, ..., 1 Xk (3mech k < n) WM TOIBKO MPSIMOYTOIHHUKA
HEKOTOPBIX CIHENUANBHBIX Pa3MepoB U3 YIIOMSHYTOro Habopa .
TeMm cambIM Mbl TOJYYHIM MOJENb, PEATHU3YIOIIYIO BCEBO3-
MOXKHBIE PEKYpPPEHTHBIC COOTHOIICHHUS C IEIbIMH HEOTpPHUIIA-
TEIHHBIMH KO3 PHUITeHTaMM.

3ameuanue. bonee rmybokoe paccMoTpeHre MOJ00OHBIX 3a-
Jlad MOXHO HaWTH B [7].
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