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O606mennas Teopema Ban nep Bapgena

B. O. Byraenko

BBEJIEHUE

B aBagnaThIx rogax MPOULIOTO BEKA BHUMAHUE MATEMATHUKOB TTPUBICKIA,
33844 C DIEMEHTAPHON (hOPMYIUPOBKOUN, PEIIEHNE KOTOPOU AJIUTETHLHOE Bpe-
MA HAWTH HE yAaBaJoChb. BoT oTa 3amaqa.

Lycmy muoscecmeo Yeabls “UCEA PACKPAUWLENO 8 KOHEUHOE UUCAO
yeemos. Toeda matidemcs apudmemuueckas npozpeccus CKoAb
Y200n0 604bWol KOHEUHOt JAUNDL, ULeHbl KOMOPOT OKpPGULEHD 8
o0un ysem.

[Mocme ynopHubIX yemiu 33124y YIAJI0CH PEITATE MOJIOOMY TOJLIAHICKOMY
maremaTuky B. JI. Ban mep Bapaeny. Peinenue oka3anoch niaeMeHTapHBIM, HO
JOCTATOYHO CAOXKHBIM. VcTOpua 3TOro Q0Ka3aTelhCTBa MPUBEAEHA B KHUTE
A. 51. Xununmna [3], a B usnoxenun camoro Ban gep Bapaena — B gonoanennu
k kaure P. I'paxema [1]. B 06enx aTux KHEDax MOXKHO TAaKXKe HAWTH JOKA3a-
TEILCTBO TEOPEMEL.

Kax wacTo 6niBaeT B MaTeMaTwke, 9TOOBI YIPOCTUTEL PEIICHUE 33,1a5H,
HYXKHO ChOPMYIUPOBATE ee i Gomee obiiero cay4ad. IlepBbiv marom K 1o0-
Ka3aTerbCcTBY caMoro Bam gep Bapgena (u, mo BuguMoMy, KO BCEM U3BECT-
HBIM OKA3aTeIbCTBAaM) OBLIA IOTragKa O TOM, 9TO AOKA3BIBATH HYXKHO 6Goiee
CUJIbHOE Y TBEDX/IEHUE, & UMEHHO: [IPE/I0JATraTh, YTO PACKPAIIMBAETCA HE BCA
TUCAOBAA TIPAMAA, & JUNIL HEKOTOPHIA €€ KOHETHBIN KYCOK, PA3Mep KOTOPOTO
3aBUCUT OT KOJIUYIECTBA NBETOB PACKPACKU W [IWHBI IPOTPECCHUH.

Mge1 06061muM 33139y Cpas3y B HECKOJIBKUX HAIPABICHUAX, TJIABHBIM U3 KO-
TOPBIX OYeT BBIXO[ U3 YUCIOBOU MPAMOU HA, TIOCKOCTH. BMecTo packpacku
MHOXKECTBA TEJIBIX TUCEI PACCMOTPUM PACKPACKY MEMOTUCACHHON PEMIEeTKHA Ha,
IIOCKOCTU B KOHEYHOE YUCJIO I[BETOB. BEIOPAB B DTOU pEIIeTKe KOHeUHyo Pu-
eypy M (KoHEIHOE MHOKECTBO TOYEK ), MbI Oy/1eM JOKA3BIBATEH CyIIECTBOBAHUE
mooGHOH er o AHOIBeTHON urypel. Hatre 1oka3aTeancTBo OYAET B OCHOBHLIX
naeAxX MOBTOPATEH HJOKa3aTeabcTBO Bam aep Bapmena, Ho npuo6perer reome-
TPUICCKYI0 HADIAAHOCTB, YTEPAHHYIO B BBIPDOX/JEHHOM OJHOMEDHOM CIydae.

Cohopmyaupyem apyrue ob6obiienus, KoTopbie 6yayT caeranbl. Bo-mep-
BBIX, ACHO, ITO TEPEUsA OT PA3MEPHOCTH OJWH K PASMEPHOCTHU [Ba, MOXHO
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OBAHYTHCA W OAJBINE K CAYTA0 PEIIETKA B MPOCTPAHCTBE JI0O0U PasMEpPHO-
ctu. Bo-BTOpBIX, ycaoBue mofo6usa MOXHO 3aMEHUTE Ha 60Jee CUIbHOE — TO-
MOTETWIHOCTD € MEABIM NOJOKUTENLHBIM Kod(hduinuentom. (B parbrenmem,
COBOPA O TOMOTETUM, MBI BCEra, Oy 1eM UMETh B BUIy TOMOTETHIO ¢ HEIBIM IO~
JOXATEILHEIM KodddummeHToM. ) [[0CcTaTOYHO M3AMHOE T0KA3ATEALCTBO Ta-
koro 0606uenus Teopembl 66110 npuBeneHo I1. Angepconom [4], koTopHIH,
ccortasick Ha P. Pamgo, mpunuceiBaeT ucxoguoe nokasareabctBo 1. I'pyHBaIB-
oy. 3aTeM MOKa3aTeIbCTBO AHAEpCOHa ObLIO MEPEeCKA3AHO HA PYCCKOM A3LIKE
B. B. IIpacomosev [2].

Mub1 mongeM HeCKOIBKO AAAbINE M OyIeM MpeArolaraTh, 9TO «OOHEKTOM
PACKPACKI» MOXET CJAYXWUThH HE TOJBKO PElIeTKa, HO W BCE MPOCTPAHCTBO
(mpm 5TOM paccmarpuBaemasn purypa M MOXKeET HE BKAAABIBATHCA HA B KAKY IO
peLIeTKy B BTOM IpOCTpancTse). Boobume roBops, Takoe 0600IeHre MOXHO
BBIBECTHU U3 TEOPEMHI Jas pelneTku. [Ipenraraem YuTaTenio CIeaaTh 3TO Ca-
MOCTOATEABHO (CM. ympaxHenue 4). Mbr ke, MOJEPHU3MPOBAB NOKA3ATEb-
cTBO Amaepcona, o6LEMCA TOTO, ITOOBI OHO CPa3y TOAWIOCH A CAytad He
TOJIBKO PeUeTKN, HO U BCETO IPOCTPAHCTBA.

AHaIOrmdHO yXe yHOMAHYTOMY YCWICHHIO UCXOZHOU (OTHOMEDHOM) TEO-
pembr Ban mep Bapgena, Gymzem mpeanoiaraTh B YCIOBAM, ITO KPACATCA HE
BCE IIPOCTPAHCTBO, a JUIh KOHEIHAA GUrypa B HEM (3aBUCAIAA OT JAHHOU B
YCIOBUU (PUTYPHI U KOAUIECTBA, [IBETOB PACKPACKH).

O6o3na4um yepes3 L 06beKT pacKkpacku — Jub0 IPOCTPAHCTBO JI000U pa3-
MEPHOCTH, 1100 LEIOTUCICHHYIO PEMETKY B IPOCTpaHcTBe. Bynem rosoputs,
uro ¢urypa M C L aBnsercs monozpomamuseckoti naxpuisaoueti panaa k
duryper M C L, ecin ana 10601 PACKPACKM MPOCTPAHCTBA, (WaM pemeT-
ku) L B k uBeToB cymecTByeT ogHouseTHaa durypa F C M , TOMOTETUIHAA
M. 3ameTum, 9TO 06pa3bl MOHOXPOMATHUYECKON HAKPLIBAIOUIEH TPHU CABUTE
7 TOMOTETHUU TAKKE ABIAIOTCA MOHOXPOMATHICCKUME HAKPHIBAIOUIIMU TOU
*®e Gurypsl TOro xe panra. Teneps Mbl MOXeM CHOPMYJAPOBATHL OCHOBHYO
TEeOpeMy.

TEOPEMA. Aasn 10601 woneunot dueypor M C L u aw06020 namypais-
H020 wUCAa k cyulecmseyem ee KOHeuHas MOROIPOMATNULECKAS HAKDBIGAIOULAA
panza k.

YACTHBIE CJIYYAHU

B sToMm maparpade MBI JOKaXKEM HECKOABLKO ACTHLIX CAYTaeB OCHOBHOU
TeopeMul. Hauas ¢ mpocrenmmero cay4as Teopemul Ban gep Bapaena gia gsyx
IIBETOB W MPOTPECCUN U3 TPEX WIEHOB, MBI 0600IIMM €ro B TPEX HAIPaBJe-
HUAX: BBIXOJ HA ILUIOCKOCTH, YBEJIUYEHUE KOIUIECTBA IIBETOB ¥ YBEJIUYUCHUE
KOJUYECTBa TOUYEeK. B pesynbTare MBI MOIyYrM A0KA3ATEALCTBO TOTO, 9TO
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Pwuc. 1.

B PACKPAILIEHHOU B JBa, LIBETA IEJIOYUCICHHOU PEIIeTKE Ha ILIOCKOCTH HaM-
JeTCA ONHOIBETHLIN KBaApaT. TeM caMbIM, ¢ OJHOM CTOPOHLI, OYAeT PelreHa
HempocTad 3a4atda, MPEeICTABIAINAA CAMOCTOATEILHLIA UHTEPEC, a C APY-
rOM CTOPOHBI, GyAyT MPEACTABICHBI BCE OCHOBHBIE MIEU, HEOOXOAUMBIE I
TOKA3ATEIbCTBA, TEOPEMBI B O0IIEM Cay4dae, KOTOpoe OyaeT IPUBELEHO B Cle-
gyomeM maparpade. WmocTpauaMu K HeMy CMOTYT CIYXUTL HIKEIPUBe-
JeHHbIe TpuMephl. 2Kenarlnme cpasy nepenTr K o6IeMy Cayva, MOy T 3TOT
naparpag DponyCTATh.

1. B packpawennom 6 064 Y8ema MHONCECNEE UYEALIT UUCes HATIYMCS
MPU 00HOYBEMHBIE YUUCAA, 00PABYOUWUE APUPMEMUUECKYIO NPOLPECCUI.

IDTO mpocTad 3ahada, JOMYCKAIOMAA MHOTO Pa3iuvHbIX pemeHuu. Mbr
OpUBeAeM pellenne, KOTOPOe CTAHET OCHOBOU AJMA JalbHeumero o6o0imenns.

PaccmoTpumM Ha 9ucI0BOM IpAMOR (TeM CaMBIM, BMECTO HHCea OyAeM ro-
BODUTH O TOYKAX) AEBATH TPOEK TOUeK BUAA (z, % + 1, x + 2) (Haupumep, misa
1 <z <9). Cymectsyer 22 = 8 cnoco60B PaCKPaCKM TAKOW TPOMKHA TO-
€K, TOTOMY, COMVIACHO mpuHImIy [lupuxie, KaKue-TO ABe U3 PacCMaTpPUBa-
eMBIX TPOEK PACKPAIIECHBI OAUHAKOBO. C MPYTOU CTOPOHBI, B KaX JOU TPOUKE
HAWJYTCA ABE OJHOIBETHBIE TOYKW. TakuM 06pa3OM, MBI TONYIUAN TE€THIPE
roukm A1y, A2, Ag1 m Agg, PACKPAIIEHHBIE OUHAKOBO (VIS OMPENEICHHOCTH

ckaxeMm, B Genbit nset), npuaeMm A1 A1g = Ao Ago (puc. 1). OTmeTnm Takxe
TouKu A3 m Aoz Tak, IYTOOLI Tpouku Aq1, A1o, A1z um Az, Ao, Aog 06paso-
BLIBAAU apudMeTHIeCKue mporpeccuu. Keam xakad-To m3 5TUX ABYX TOUEK
Oemas, TO UCKOMAasA TPOUKA HaugeHa. FKcau xe oHu 06e YepHBIE, TO PACCMO-
TpUM TOYKY Asz, 06pasymoIlyio apudMEeTUIECKYIO TPOIPECCUI0 ¢ TOYKAMEI
A3 m Asz. Ecam Touka Az depmas, TO OIZHOIBETHOU OymeT TPOUKA TOTEK
(A13, A23, A33), a eCaIn 66.713&1, TO TpOfIKa (AH, AQQ, A33).

KoopauuaTel Bcex TOYEK NMPUBEAEHHON BBINIE KOHCTPYKIINK JEXKAT B KUH-
TepBate Mexay 1 u 21, mo3TOMy MOHOXPOMATAIECKOU HAKPBIBAKOIIEN PAHTA, 2
A TpeX MOCAEAOBATEILHLIX IEILIX TOUEK Ha IPAMON ABAACTCA MHOXKECTBO
3 21 mocaesoBATEILHON IEIOU TOYKM.

2. B packpawennoti 8 déa ysema 4eAouUCAEHHOT PEUWEMKE HA NAOCKOCTIU
natdemes odnoyeemubitl pasnobedpennblli NPAMOY204bHbIT MPEY20AbHUK.

PaccyvoTpuM mpaMyo, mapalleJbHYIO OCH PEIIeTKH, U Ha Hel HaueM t|e-
ThIpe ogHoBeTHBIE TOYKU Ai1, A9, Ao1 m Ago, PACIONOKEHHBIE TAK XKE,
KakK U B OpeapiayiieM npumepe. Touku Aq3, Aoz m Azs BLIGepeM Tak, ITOOLI
Tpeyroapuuku A1 A19A13, Aa1AssAsg m A13A93A33 OLLIM IPAMOYTOJLHBIME



154 B. O. Byraenko

®
A33
[ ] [ ]
A13 A23
o [e] (e] [e]
Al 1 AIQ A21 A22

Pwuc. 2.

paBHOOenpenubIME (puc. 2). [lanbHenmee 10Ka3aTeILCTBO MOBTOPAET Paccy-
XmeHusd m3 m. 1. Bce mocTpoenHBIe TOYKM JeXaT BHyTpu KBagpaTa 11 x 11,
MO3TOMY MOHOXPOMATHUIECKOU HAKPBIBAIOIIEN DAHTa 2 A PaBHOOEIPEHHO-
0 IPpAMOYI'OJABHOI'O TPECYT'OJbHUKA 6y,qu MHOXECTBO TOYEK HeJIO‘{I/ICJIeHHOfI
peleTKH, 3aIoJHaomux keaapaT 11 x 11.

3AMEYAHUE. HeTpyaHO 3aMEeTHTD, 9TO CIyYall TPOU3BOABHOTO TPEYTOb-
HUKA (QAKTHIECKN HE OTAUTACTCA OT pas3obpamuoro. /[encTBUTENIbHO, YCIo-
BUE TEOPEMbBI MHBAPUAHTHO OTHOCUTEALHO a(hPUHHBIX IPEOOPAZOBAHNN, & BCE
TpeyroabHuKu adpPUHHO SKBUBATCHTHBL. CleyeT AUllb YTOYHATE B YCJIOBUH,
ITO B KAYECTBE PEMIETKA HY KHO B3ATH MEIOTUCICHHYIO PEIIETKY B HEKOTOPOU
KOCOYT'OJIHHOU CHCTEeMEe KOOPIUHAT.

3. B packpawennotd 8 mpu y8ema yeaouucaeHtol pewemse Ha NaocKoCcmu
natidemcsa 0dnoysemubill PasHoGeIPennblll NPAMOY20AbHbLT MPEY20AbHUK.

PaccMOoTpuM HA MIOCKOCTH JAOCTATOYHO GOJIBIION (CMBICT CAOB «I0CTA-
TOYHO GOJBIIONY GyAeT YTOYHEH HUXKE) KBANPAT, (HUXKHAAY CTOPOHA KOTO-
pOro JeXWUT Ha ocu abCHUCC, ¥ €ro BCEBO3MOXHEIE CABUTH HA, IEMOYHUCIEH-
HBIE BEKTOPHI BJOJEL 3TOU ocu. Cpeu MONyIeHHBIX KBAJAPATOB HAUAYTCA NBA,
OJMHAKOBO OKDAIIEHHBIX, MOCKOABKY KOJIUYIECTBO BCEBO3MOXKHBIX PACKPACOK
kBaapaTa KoHewHo. O6o3HauuM 3T KBaApaTel ¢ u Po. AHamorm+no, BHY-
Tpu KBaapara P HaUgeM ABA OAUHAKOBO PACKPAIIEHHBIX KBaapara P u
®19 mMenbmero pasmepa (Takxke mmewinue no cropone Ha ocm adcmuce). Co-
OTBETCTBYIOIIHE WM KBaJApaTHl BHYTPH KBaapaTa Py obozHawum Po; u Poy
coorBeTcTBeHHO. Ha cTopone xBanpaTa @11, gexamen Ha ocu abCIUCC, HAR-
neM gBe ogHOUBeTHBIE TOYKM A117 m Aj19 (yCaoBMEM WX CyIIECTBOBAHWA U
OTIPEJCAAIOTCA PA3MEPHI BCEX YIOMUHAEMBIX KBAaIPATOB, B YaCTHOCTH, KBAa-
opar ®11 nomxken umers pasmep 4 X 4). COOTBETCTBEHHO OJHOUBETHEHIE AP
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(A1217A122), (A211,A212) n (A221, AQQQ) 6y,/1yT BHYTpPHM KBaAPAaTOB (1)12, @21 n
®yy (puc. 3). [locTpoum Touku A j,3 (1 < i1,i2 < 2) Tak, ITOOH TPEYTOIBHU-
KI Aj i1 44,6244, i,3 OBLIN paBHOOEIPEHHBIME NPAMOYTOAbHBIME. [laree cTpo-
uM Touku A; 33 (1 <45 < 2) Tak, arobsl TpeyroabHuku A; 134, 23 A, 33 6buIK
PABHOGEAPEHHBIME TPAMOYTOMbHBIME. Hakomen, HaxoamM TOYKY Ajzszg, 9TO-
Ol TpeyroabHuK Ai33Ao33A333 OLLI paBHOGEAPEHHLIM IPAMOYTOILHLIM. Ilo-
JIy4YUBIIAACA KOHCTPYKIUA 3 15 Todek A; j,;, COAEPKUAT 8 TOUEK, WHIEKCHI
KOTOPBIX PaBHBI | mim 2 (KX MBI HA30BEM 0CHOBHBIMU), U 7 TOYEK, MMEIOIIX
XOTs OBI OIWH WHAEKC, PABHBIM 3 (a uxX Ha3oBeM dobasounvimu). Bee ocHOB-
HBIE TOYKM OJHOIBETHLIE. Kcam xoTa 6Bl o0gHa U3 J006ABOYHBLIX TOYEK TOI'O
XK€ TBETA, TO OJHOUBETHBIN TPEYTOJHHUK JETKO HAXOAUTCA. B MPOTUBHOM
caydae KaxkJasd U3 HuX MOKPAIeHa B OQMH W3 OCTABIINXCA ABYX LBETOB, IPH
DTOM K KOHCTPYKIINK U3 H00ABOYMHEIX TOUEK MOXHO MPUMEHUTD PACCY XK JCHIE
u3 1. 2.

3AMEYAHUE. AHAJOTHYHBEIM O0OPA30M HAPAUIABAA TPUBEAEHHYIO KOH-
CTPYKIHIO, MOXHO [I0KA3aTb, UTO OJHOIBETHHIN PABHOOEAPEHHBIN MPAMO-
YTOABHBII TPEYTOJBHUK CYMECTBYET MPU PACKPACKE PEIIETKH B JI060e KOHEH-
HO€ TUCI0 IBeTOB. MBI 6y1eM MCIOABb30BaTL 3TOT (PAKT B 1. 4, XOTA CTPOTOe
ero J0Ka3aTeIbCTBO OTIOXKUM L0 O0IIEero cIy<Iad.
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4. B packpawennotli 8 d8a usema YesouucAenrol pewemse Ha NaoCKOCMU
natidemes odnoyeemubili Keadpam.

PaccvoTpuM HOBYIO pacKpacKy PeIIeTKH, IMOMYIAeMyI0 U3 JAHHOU CAEdy-
omuM obpasom. IIeeT Toukm onpegenserca nperom kBaapara 11 X 11 ¢ ge-
BEIM HYXHEM YIJIOM B Hell. KOIM<ecTBO IBETOB TAKOH pacKpacku pasHo 221,
Hamgercs ogHONBETHBIN (B CMBICAE DTOM PACKPACKM) PABHOOENDEHHBIN IIP-
MOYTONBHBIN TPEYTOJBHUK. JTO 3HAYUT, YTO CYNIECTBYIOT TPU PABHBIX OIHU-
HAKOBO OKpAIleHHBIX KBaapaTa 11 X 11, pacmoloXeHHEIX B BU e PABHOOEAPEH-
HOT'O IPAMOYTOJLHOTIO TPEYTrOAbHNUKA,. B J1000M M3 HUX, COLMIACHO II. 2, HAW-
IeTCA OJHOIBETHBIN PABHOOEAPEHHBIN IPAMOYTOJbHBIN TPEYTrOIbHUK. BriGe-
PEM TAKOU TPEYTOJbHUK B OJHOM M3 KBAJAPATOB, B OCTAIBHBIX PACCMOTPUM
TPEYTOILHAKA, COOTBETCTBYIONINE eMy IIPHU HAJOXKEHUH KBaIPaToB. MLI mo-
Jy9aeM TPU OJHOIBETHHIX (6EaBbrx) PaBHOGEAPEHHBIX TMPAMOYTOMIBHBIX Tpe-
yroansauka A1 A1 A3, A1 Ago Aoz m Az AsoAss (puc. 4). [lononaum Kax et
U3 HUX 10 KBaApaTa ToukaMu Ai4, Aoy m Azy cooTBeTcTBeHHO. Ecam ogua us
DTUX TOYEK 0eas, TO MCKOMBIM OTHOIIBETHBIN KBaApaT HaugeH. Kcau xe Bce
OHM YEPHBIE, TO PACCMOTPUM TOYKY A4, JOMOJHAKIIYIO 0 KBAaAPATA TpE-
yroapuuk A14A24Asy. Ecau 3Ta Touka wUepHas, TO MCKOMBIM OTHOIBETHLIM
KBaIpPaTOM 6y,qu A14A24A34A44, a ecau Oegasg — TO A11A22A33A44.

JIOKABATEJBCTBO OCHOBHOI TEOPEMBI

[epeiiiem K T0Ka3aTEABCTBY OCHOBHOM TEOPEMBI, C(OOPMYIUPOBAHHOU HA,
c. 152. Bymem mcmoab3oBaTh MHAYKIUIO MO KOIUYIECTBY TOUeK Gurypst M,
KOTOPO€ Mbl OO03HAYUM 7.
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BA3A MHAYKIUU (n = 2) odeBugHa. [eMCTBUTENBLHO, MyCTH MHOXECT-
Bo M cocTomT m3 aByX TodeK. Ha coemumsiomen ux mpAMon oTaoxum k + 1
TOYKY TaK, YTOOBI PACCTOAHUA MEXY COCETHUMMN TOYKAMU OBLIA PABHBI pac-
crosuauo Mexay Toukamu ¢urypest M. Coracuo npuanuny [lupuxie, cpegu
DTUX TOYUEK HAMAYTCA ABe oxHonseTHble. OHE U GyAyT COCTABIATL GUTYDY,
roMoTeTndHy0 M. 3HAYAT, MOCTPOEHHOE MHOXKECTBO U3 k+ 1 Toukm u Oy aeT
MOHOXPOMATUYECKOU HAKPBLIBAOLIEH paHra k.

ITAT nHAYKINUU. [IycTs MBI uMeeM HaTypagbHOE yuciao k u durypy M =
={My,Ms,..., M1}, comepxamyio n + 1 Touky. 3adukcupyem B L TOUKy
O, xoTopyio 6yaem HASBIBATD HAMAIOM KOODIUHAT. Paguyc-BekTopsl TOUEK
duryper M o6o3uadum ; = OM;. CormacHo TpeATONoXe N0 WHIYKITUY, IS
duryper M = {My, Ms,..., M,}, comepxamer 1 TOYEK, MOHOXPOMATHIE-
CKas HAKPBIBAIOWIAA JI0OOT0 paHra (a He TOABKO pPaHra k) CyLIeCTBYeT.

[lpy mHanuvuu Havaga KOOPAMHAT JA00adA KOHEYIHAA (PUTYypa MOXKeT OBITH
3a/1aHa HAOOPOM BEKTOPOB, & MMEHHO, MHOXECTBOM PaINyC-BEKTOPOB €€ TO-
YeK. ByeM HA3BBATH KOHEUHYIO GUTYDPY B MPOCTPAHCTBE ¢ PUKCHPOBAHHBIM
HATAIOM KOOPAUHAT wadaonom. 1l1abion MoxeT OLITL «IPUIOKEH» K JI000N
TOYKE MIOCKOCTUA. JTa ONEPAIKs 03HAYAET €r0 CABUT HA BEKTOP, COEAWHSIIO-
U HAYAJIO0 KOOPAUHAT C TOYKOW IPUIOKEHUA. BCAKUN AOI0H U3 71 TOYEK
B IPOCTPAHCTBE, PACKPAIIEHHOM B k [IBETOB, ECTECTBEHHBIM 06Pa30OM HIOPO-
KIAET HOBYIO Packpacky B k™ mBeTon. lIBeT KaXaou TOYKH ONpegesseTCs
HAGOPOM TBETOB (B MCXOAHOW PACKPACKE) NPUIOKEHHOIO0 K HEU IAbJIOHA.

BribepeMm B L KOHEYHYIO HOCIEIOBATENLHOCTDL IMIA0IOHOB o) (1 =0,1,

., k) cregyrommm o6pazom. labaon ®) gprgerca mpusuasbHbLm (cocro-
UT W3 OJHOW TOYKHM — Hadama KoopawmHat). [Ipu j > 1 mabron dl9) crpoum
(MCONB3ys yKe MOCTPOCHHBIN MAGIOH ol ’1)) creayroumm obpazom. CrHada-
1a ompegeanm ¢urypy ®”0U) kax MOHOXPOMATHHUECKYIO HAKPHIBAIOILYIO PAHTA
g1V Y duryper M’ (3HAK MOAYIA O3HAMAET KOIMIECTBO TOYEK, COCTABIAIO-
mux urypy). 3arem nocrpoum durypy ) = @Sj_l) — ob6beauHe-

Aed")
are mabaonos PU *1), TIPIUIOKEHHBIX KO BCEM TOYKaM (PUTYPBI (7). Haxo-
wer, pacumpnm P/ 10 ®U) rak, wTo6m1 A1 MOGOTO rOMOTETHIHOrO 06pasa
{A1, Ao, ..., Apy1} muOoXecTBa M, gas koroporo {Ay, Ay, ..., A,y C @'U),
OBLTO BBEITIOAHEHO A, 41 € o),

Tokaxewm, aro ®*) u Gyrer MOHOXpOMATHHYECKON HAKDBIBAIOIIEH PaHTA
k @uryper M. [lna sToro nocrponm moctegoBareasaocts duryp C; (j = 0,
1, ..., k), xoTopsle MBI Ha30BeM Koncmpyryuamy. Kax naa xoucrpykuua C;
COCTOWT U3 TOIeK A;;, i; (MHBIME croBamu, TOTKH KOHCTpyKimu Cj MbI Gy-
nem o6osHadaTh OykBou A ¢ j uHgekcamm). VHAEKCH m3aMeHAIOTCA OT 1 10
n 4+ 1, HO CO CAEAVIONIUM OTPAHUYIEHUEM, KOTOPOE MBI HA30BEM YCAOBUEM M-
HCOPUPOBANHUA: €CIU KAKOU-TUOO UHAEKC PaBeH 1 + 1, TO U BCe MOCAeAyIomme
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Takxe paBHBI 1 + 1. Touku, Bce MHAEKCHI KOTOPHIX HE TPEBOCXOMAT 71, OyaeM
HA3LIBATE OCHOGHbIMU, & MMEIOIINe WHIEKC PAaBHBIM 1 + 1 — dobasounvimi.
[Ipu mocTpoernn KOHCTPYKIMKU MBI Oy1eM HOOUBATHCA BBITIOIHEHUS YCA06USL
uzomponnocmu: aTo6b mabaon ®F~7) 6uur oxpamen oguHAKOBO, Oy myu npu-
JIOXKEHHBEIM KO BCEM OCHOBHBIM TOYKaM ¢urypsi C.

[locTpoenue 6ygeM ONATHL OCYMIECTBAATH MO WHAYKIAUA. KOHCTPyKIus
Cy cocromr m3 oxHou Toukm A (6e3 HMHIEKCOB). YCIOBHE H30TPOIHOCTH
UIST OJJHOTOYEYHOU KOHCTPYKIMM, OYEBUIHO, BHIMOAHAETCA. be3 orpanmde-
HUS OOIIHOCTH MOXHO CYATATh, ITO TOYKAa A COBIAJaeT C HAYAIOM KO-
opauaaT O. Onumem mocTpoenne KOHCTPYKImu () B IPEANONOXKEHUU, ITO
Cj—1 yxe nocrpoena. K xaxjgonn Touke koHCTpyKimm (1 TPUIOKUM IIHa-
6aon PE—I+1), A Bcex OCHOBHBIX TOYEK 3TU MIAOJIOHBI OKPAIIEHBI OUHA-
KOBO, TIOCKOJBKY TO MPEAMOJOKEHUIO UHAYKIIUN YCIOBUE M3OTPOTHOCTH [IJIs
Cj—1 Bumoauaerca. CysuM OfuH u3 >THX MAGIOHOB (IPUIOKEHHBIM K HEKO-
TOPOU BHIOPAHHOU OCHOBHOU TouKe T') 10 mrabaona P’ (k=i+1)  a B HéM HazeMm
O/JHOLBETHYIO C TOYKY 3PEHUA PACKPACKH, HOPOXAeHHON mabronom $F—7)
(370 obecmednT M3OTPONHOCTH KOHCTPYKIUM HA CACAVIOMIEM IIare), TOMO-
reTwanyio M’ ¢urypy. 3aTeM moIydmBIIyIocA GUTYpPY AOHOMHUM A0 (UTY-
pBI, TOMOTETUIHOW M, TPUHAAIEKAIIEN UCXOMHOMY HECYXEHHOMY IIabJIoHy
dk=7+1)  BekTop, COCAMHAIOMME TOUKY MPUIOKCHHUA WAGIOHA C LEHTPOM
rOMOTETHH, 0603HAIMM U;, a KoaddunuenT romorerun obosuaIuMm A;. Ile-
peHeceM MapaJlIeNbHO TOTYyIeHHYIO (PUTYPY BCEBO3MOXHBIMU CABUTAMM, IIe-
PEeBO JAIIIMHA BbI6pa.HHyIO TOYIKY T BO BCE OCTAJBbHBIC TOYKH KOHCTPYKIUW
Cj—1 (B ToM =mcre um gobasoumbie). Taxum o6pa3oM, Kaxjgad TOUKA KOH-
crpykunuu Cj_1 mopogut n + 1 gouepnioro Touky. O603HaYMM uX, IPUIT-
CHIBasg K OGO3HAYEHUIO COOTBETCTBYIOMIEN MATEPUHCKOW TOYKU OYEPETHOU
j-u mmgekc, mamensaommuca ot 1 mo n + 1. Torga BeKTOpPEHI, COEAMHAIO-
mue TOYKM KOHCTpykKmum Cj_i ¢ JOYepHHMME TOYKaMMU, BBEIPaXKalTCA (op-
MyJaou

Aiyig.ij g Aivin..iy_yi; = Uj + AjUi,,
OTKY[a JErKO HOIYIUTH (POPMYIY MIA PATUYC-BEKTOPA JIOOOU TOYUKM:

_—

OAilig...i]- = (u1 +uUg + -+ Uj) + MUy + AU, + -+ )\jvi].. (1)
Haxomen, u3 Bcex momy<IeHHBIX TOMeK A;j, i; COTPEM Te, €l HAOOD WHIEK-
COB HE YJOBICTBOPAET YCIOBUIO MAXOPUPOBAHUA. B pe3ynbTaTe MBI HOLY9IM
HCKOMYIO KOHCTPYKImio Cj.

Ham momago6aTca Tpu BCIOMOTATEABHBIX YTBEPXK ICHAA.

JIEMMA 1. Toukxa Aji,..q, npu a060m j npunadaexrcum wabaony o),
npuaodcennomy K moure Ai iy i, B wacmnocmu (j = k), ece mouru xon-

empyryuu Cy npunadaencam dF)
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[NOKABATEILCTBO. [Ipumenum muaykuumio mo j. Baza (j = 0) oueBugna:
J06asd TOYKA MPUHAMICKUT MPUIOKEHHOMY K HEW TPUBHAILHOMY MIAGIOHY.
IMlar nEAYKIME cregyeT w3 Toro, 4To mabmor PU), mpuioxeHHBIT K TOUKe
Aim_,,ik_]. cogepXkuT B cebe obbeAnHEHNE DUTYP, HOLYICHHBIX TPUIOKEHAEM

ma6rona U1 k meckorskum TOYKAM, B TOM YHUCIE U K AiliQ-uik—j-H‘

JIEMMA 2. IIycmo cpedu mouer A i,. i, 6bi6pano ynopadovennoe muo-
scecm8o u3 n + 1 mourku mar, umo das KaHJA020 UHIEKCA BLINOAHEHO
00HO u3 deyx: aubo on 00UHAK0E Oad 6CEX MOUEK MHONCECMEd, AUOO das
Kaxcdotli mouru ow pasen ee nomepy. Toeda 8bIOPAHHOE MHONCECTNEO 20MO-
memuuno M.

[TOKABATEJNLCTBO. O6osuasum BuGpanuse Touku Fy, Fo, ..., F,iq.
[IycTh nHAEKCH (B MCXOAHBIX O003HAMEHWAX ), I KOTOPBIX BBIIOAHAETCA BTO-
PO M3 YKA3aHHLIX B YCIOBHHU CIYYIAEB, HMEIOT HOMEpa j1, jo, - .., jr. lorma

u3 dpopmyasr (1) crenyer

— —_— — ! o o ! —

FsFt == OFt — OF; = E )‘ji (’1)1,L - 'Us) == E )‘ji Mth.

A sT0 O3HaIaeT, ITO BBIGpa,HHBIe TOYIKHM COCTaBJAAIOT (I)I/II‘ypy7 T'OMOTETH™-
r

uyo M ¢ xoapduumentom Y Aj;.
i=1

JIEMMA 3. Hsamenenue ne pasrozo n+1 3nauenua 41006020 underca 410601
mouky Ha dpyeoe 3nauenue, maxixce ne pasnoe n+ 1, ne menaem ee ysema.

MOKABATENBCTBO. Toukwm A; ;v 5 m A; v i OTIMIAIONINECS JHUITH
J J

k
B j-M MHJEKCE ABAAIOTCA COOTBETCTBYIOMMME Toukamu mabiona ®F~7) | npu-
JIOXKEHHOI'0 K TOYKaM Az‘l...i} u Az‘l...z’;’- Ho no ycnoBuio msorponHocTH 2TH
mabIOHBl PACKPAIIEHBl OJWHAKOBO, 3HATUT W COOTBETCTBYIOUINE UX TOYKHA
O/IHOIIBETHEL.

[lepermemM K 3aBEpUICHUIO JOKA3ATEILCTBA OCHOBHOM TeopeMbl. CormacHo
deMmMe 1, mrabmoH k) conepxkut B cebe koHCTPYKImio Ck. U3 memmer 3 ciae-
JAYyeT, 9TO BCE OCHOBHBIC TOYKM DTOW KOHCTPYKIWW OKPAIIEHBI B OJWH IBET.
HazoBem 5TOT mBer mepsBbiM. PaccMOTpEM HEKOTOPYIO AOOABOYHYIO TOYKY
Ailiy..i\, - BBeZEM 114 Hee anbTepHATHBHOE 000O3HadeHne Fj, |, ¥ mocTpouM n
ocHOBHBIX TOUeK Fy (s =1,2,...,n), nonyqaembix u3 Fj, 1| 3aMEHON B MHIEK-
cax ee MCXOJHOIo BhIpaxenusa A;;, i Bcex uucen n + 1 Ha s. ITo asemme 2,
noaydenHoe Muoxectso Touek F = {Fy, Fy, ..., F, 1} romorernsno M. 3ua-
IUT, €Cau XOTA OBl OfHA MOGABOYHAA TOYKA OKDPALIEHA B MEPBLIA I[BET, TO
MCKOMOE OJTHOI[BETHOE MHOXECTBO HAWJEHO. B MPOTMBHOM CiIydae paccMo-
TPAM MHOXECTBO TAKHX AOOABOTIHLIX TOUCK, y KOTOPLIX TOJBLKO TMOCIETHAN
mHAeKC paBeH 1 + 1. OmaTh ke, mo JeMMe 3 OHU BCE OKPAIEHLI B OJUH IBET;
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HA30BEM €r'0 BTOPBIM. PaccyX 1as aHAIOTUTHO, TTOAY UM, 9TO €CJIU BO BTOPOU
[BET OKPAIIEHA XOTA ObI OMHA M3 TOUEK, Y KOTOPOU [4mcay 7 + 1 paBHBI qBa
MIOCJETHUX WHIEKCA, TO YTBEDPX ICHWE AOKa3aHO. [Ipomomxkas 9Tu paccy X ie-
HUA (CTPOTO T'OBOPA, NPUMEHAA WHAYKIWIO), Mbl IPUXOAAM K BBIBOAY, UTO
yTBEpXKIEHUE IO0KA3AHO, €CIU MPU HEKOTOPOM S < Kk B OIWH M3 TEPBBIX S
UBETOB (MOPANOK HA MHOXECTBE IBETOB BOZHUKAET MPU DTOM €CTECTBEHHBIM
006pa3oM) OKpameHa XO0TsA Obl OHA TOYKA, y KOTOPOU MOCJAETHUE § MHAEKCOB
pasusl 1 + 1. [locreguee xe, 0MeBUAHO, COPABEAIUBO TIpA § = K, MOCKOIBKY
TO4Ka Ayy1pm41,... n+1 OKPAIICHA B OJWH U3 TaHHBEIX k IIBETOB.

Agrop Gmarogapur B. A. Kunenmpiaa u M. H. Banoro 3a moaesnsie o6cy-
K CHU.

YIIPAXKHEHU S

1. ITokaxwuTe, aTo Teopema Ban nep Bapmena aBisgeTcs 9aCTHBIM CIyTaeM
MOKA3AHHOU TEOPEMBI.

2. MoxHO JU TIpu I0Ka3aTEIbCTBE TEOPEMBI B KadecTBe 6a3bl UHAYKINH
B3ATL 00Jee MPOCTOU cayday n = 17

3. Hekoropsie n3 To4ex A; ;, ., 13 IPUBEJEHHON B OKA3ATEIbCTBE KOH-
CTPYKIUU MOTYT COBHANATh. [lokaxwuTe, YTO U B DTOM CAyYae AOKA3ATEThb-
CTBO OCTAETCA B CHIE.

4. B mpenonoxenun, 9TO TEOPEMa, JOKA3AHA TOJBKO IS CIyqas MeJ09n-
CAEHHOUW PEIIETKHU, MPUBEIUTE KOPOTKOE PACCYXKICHUE, TOKA3LIBAIOIIEE €€ B
TIOJHOM OOIIHOCTH.

Yrkazanue: pemeTka GONBIIEN PAZMEPHOCTH MOXKET GLITH BAOXKEHA, (HATIPH-
Mep, ¢ MOMOMIBIO MPOEHUPOBAHUA) B MPOCTPAHCTBO MEHBIIEN PAa3MEPHOCTH.
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