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Unest mokanbHOTO TIOpsizika 2: TeopeMa Ban-nep-Bapaena. 20 urons

Teopema Ban-nep-Bapaena: /s 006X HATYpaIbHBIX k 1 7" CYIIECTBYET TaKOe HATYPaJIbHOE
W (k, ), aro npu qroboit packpacke wauces {1,2,..., W (k,r)} B r neros Haiiercs onmornserHast
apudmeTnIecKas Iporpeccusi JTuHbI k.

Hoxkazkure, uro MoxkHO B3aTh W (3,2) = 9, Ho me W(3,2) = 8.

BamoyiarTe TPOOETBI B JIOKA3aTeIhCTBe TeopeMbl Ban-1ep-Bapiena.

HoxkazareabcTBo: Byjiem Bectn uHtyKumio 1o k: 6asa s k = 1 oueBuHA, Oy/IeM JTOKA3bIBATD
mepexond k — 1 — k.

Onpedenerue: Tyakom nporpeccuit (patra d, pajguyca k, ¢ KOpHeM B a) Ha3oBeM Habop u3 d pas-
JIMIHBIX apudMeTHIecKUM IIPOrpeccuii IIMHBI k, BCe U3 KOTOPBIX HAYMHAIOTCS C OIHOIO U TOTO
Ke ancsia a. 'Torja KaxJIyoo u3 3Tux mnporpeccuii (6e3 KopHsi) OyjieM Ha3bIBaTh BETKOM IIydKa.
Bymem roBoputh, 9TO MyYOK SIBJISIETCS NOAUTPOMAMUYECKUM, €CJI BHYTPU KaXKJI0M BETKH BCe
YuCJa IIOKPall€Hbl B OJWH IBET, 3TU IIBE€Ta PAa3JIMYHLI JJigd Pa3HbIX BETOK M OTJIMYHBI OT IIBETa,
B KOTOPGIi moKpailieH kKopedab. Ham monamoburcs

JIemma: Ilpemmonoxkum, uro Teopema Ban-nep-Bapiena sepua s k — 1. Torma st aro0bIx
HaTypaJbHbIX d < r cymecTByer Takoe HarypaabHoe M (k,d,r), aro npu joboil pacKpacke -
cen {1,2,..., M(k,d,r)} B r useros Haiijiercs b0 opHONBETHASA apudMeTUuIecKas IPOrPeCCust
JUIAHBL k, JTMOO TOJIMXPOMATHIECKUI IIyYOK pajnyca k u panra d.

a) BeiBegure U3 JIeMMbI TI€PEXO/T UHTYKIIUH.
6) 3aBepirmre JI0KA3aTELCTBO JIEMMbI, [IPUBEJEHHOE HIKE.
dokazaTejabCTBO JIEMMBI:

Bynem nokasbiBarTh jemmy usykimedi mo d. Baza s d = 1 ouesnnna (nouemy?) Pacemorpum
nepexon d — 1 — d. Ilycrs Ny = M(k,d — 1,7), Ny = W(k — 1,7IN{), N = 2N, N,. Ilokaxewm,
q10 MOXKHO B3sTb M (k,d,r) = N. Ilpeamonoxum, 910 9TO HE Tak, ¥ BO3bMEM DaCKDPACKY,
JIJIT KOTOPO# ycjioBUe He BbIojnsgercd. Torma s joboro No < b < 2Ny — 1 cpejn gucent
{bN1+1, ... ,bN;+ N, } naitgercst nonuxpomaTudeckuii mydok pajmyca k u panra d—1. [Tokpacum
uncia {No, No+1,...,2Ny — 1} B < r¢N{ 1iperos cieytomum o6pasoM . . .

a) Ilycrs {a; < ay < ... < a, < ...} - BO3pacramoIas MOCIeIOBATEILHOCTD HATYPAJIbHBIX
quces, Takasd 4uTo a1 — a; < 2013 g moboro . JlokaxkuTe, 9TO 3TA MOCJEI0BATETBHOCTD
COJIEPYKUT CKOJIb YTOJHO JITUHHBIE apudMeTUIeCKIe ITPOTPECCUH.

6) lokazkure, 9TO MOXKHO MOKDACUTH BCE HATYDAJbHbIE YHCJIA B JIBA I[BETA, TAK 4YTOOLI HE
HAIILIOCH OECKOHEYHOMN OHOIBETHON apudMeTUIeCKOl ITPOrPECCHi.

B) Ha GeckonedHoll MOJIOCKe KJIeTdaroii OymMaru 3almcaHbl mejble dnciaa. J{okaxkure, 910 Jjist
JIIOOBIX HATYPAJIBHBIX M U N HAWIYTCA TaKue 1M OJUHAKOBBIX OTPE3KOB MOJIOCKU, UJIYIINAX TOJI-
P4, 9TO CyMMa 9uCesl BHYTPU KazKJIOTO U3 HUX JICJIUTCS Ha 7.

r) JlokazkuTe, 9TO JIs JIFOOOTO JIefiCTBUTEILHOTO ) cylecTByeT Takoe HaTypaabHoe n, 9To On?
OTJIMYaeTCs OT 1esioro Menee gem Ha 107100,



4 Teopema @osikmana: /1jist 1r00BIX HATYPATBHBIX k 1 T CYIIECTBYET Takoe HaTypaJsbaoe F(k, ),
9T0 1pu JII000it packpacke unces {1,2,..., F(k,r)} B r BeToB HaiiJieTcsi TAKOE MOJIMHOKECTBO
S u3 k OJTHOIBETHBIX UUCE], 9TO CYMMa HECKOJBKIX PA3JIMIHBIX dnces u3 S Bcera Oy1er uMeTh
TOT JKe IIBET.

a) Jlokaxkure, aro Jyisi JIIOOBIX HATYPaJbHBIX T U k cyliecTByer Ttakoe HarypajbHoe n(k,r),
g0 npu Ji0boit packpacke uucen {1,2, ... n(k,r))} B r uBeToB MOXKHO BbIOpaTh Yncsia 1 <
a; < ay < ... < ax < n(k,r), takue uro a; + as + -+ + ar < n(k,r) u g TOOBIX JIBYX
HOJIMHOXKECTB {ay, ag, . .., Ak} C OIMHAKOBBIM MaKCUMAJBHBIM YHCJIOM, CYMMBI 9JIEMEHTOB B 9THX
HOJIMHOYKECTBAX MMEIT oiuH u ToT ke 1ser. ([lodckaska: Tokaxure 510 MHmyKImeil mo k.
[Tokazkure, 4ro ajist epexoja gocratodno B3ath n(k + 1,r) = 2W (r,n(r, k) + 1)).

6) BoiBeaure Teopemy DosikMaHa U3 MPEIBLAYINEH 3ajadi; MOKayKUTe, YTO MOYKHO B3STh

Wi(k,r)=n(r,(r— 1)k +1).

5 Hokaxkure, aro u3 {0,1,...3" — 1} mMoxxHO BRIGpaTH 2" WNCE], HUKAKHE TPH U3 KOTOPBIX HE
00pa3yioT apudMEeTUIeCcKyIO IIPOrPECCHIO.



