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Teopema Typana

Teopema TypaHa — OCHOBOIIOJIATAIOIIUN PE3YIBTAT IKCMPEMarvrot, meopuu 2pagos. Urto 3To 3a
nayka?! Ilpormmrupyem Havuaao aHOHCA JEKINNA, KOTOPYIO mpodnTaa 28 okTsaopsa 2015 roga 8 MOTU
KpYIIHBIH BeHrepckuit maremaTruk Mukom [TIumonosuy.

B M®TU na nepsblii Kypc HOCTYIIaeT MHOYKECTBO CTYJIEHTOB, U OHU HAYMHAIOT 3HAKO-
MHUTbC JPYT C JAPYTOM: HMOABJISIOTCA BCE HOBBIE M HOBBIE Iapbl 3HAKOMBIX. B Kakoii-To
MOMEHT BO3HUKAIOT TPONKHU IMOMAPHO 3HAKOMBIX JIIOJIEil, KOMITAHUU 3HAKOMBIX M3 YeThI-
péx uesoBeK u T. 1. MOXKHO 3aJIaThCsS BOIIPOCOM: & CKOALKO NGP CTYICHTOB JIOCTATOYHO
[IEPE3HAKOMUTE TaK, ITOOBI 2apPaHmMuUpo8aHHo NOAGUAACH MPOTKG TOMAPHO 3HAKOMBIX !
B Tepmunax Teopuu rpadoB: ckoavko pébep HYXKHO MPOBeCTH B rpade, 4ToObI B HEM
20PAHMUPOBAHHO B03HUKAG KAUKG Ha TpEX BepruHax! [logobHBIME BOpocaMu O ILIOT-
HOCTSIX IpadOB KaK pa3 U 3aHUMAETCs B IIEPBYIO OUepe/Ib SIKCTpeMaJsibHas Teopusi IpadoB.

Teopema Typana B TepMuHaXx 4Yncjia HE3aBUCUMOCTH

Mbr HagHEM €O cieytorero Borpoca. [lycts mmeercsd rpad G ¢ n BepuimHAMU U 9UCJIOM HE3aBUCH-
MocTHu . CKOJILKO y HEro MOXKeT ObITh pebep?

Bamerum, 4To 1pu GpUKCUPOBAHHOM 71 BEJIMYUHA (v MOYKET IPUHUMATH JII000e 3HaueHue ot 1 (st
nostHoro rpada) g0 n (s rpada 6e3 pédep). UHTYUTUBHO MOHATHO, YTO C YBEJIMYIEHHEM (v TUCJIO
péGep JOZKHO YMEHbBIIAThCSI, TOCKOJIbKY PACTYT Pa3Mephbl He3aBUCHMBIX MHOXKECTB (B KOTOPBIX DEO-
pa orcyrerByior). CylmecTByer Jii Kakasg-mbo OIeHKa Ha IUCI0 PEOEp € B 3aBUCUMOCTH OT 3HAYCHUI
BesmanH n u «? OTBET Ha 9TOT BOIPOC YTBEPIUTETbHBII.

1. Beiienum B Hatmem rpade G He3aBucHMOe MHOXKeCTBO M MaKCHMAaJIbHON MOIIHOCTH (v. Y 1A UM
u3 rpacda Bce BepIINHBI, IpuHaIexKaime M, BMecTe ¢ UCXOASIUMEI 13 Hux péopamu. ITokaxkure,
4qTOo U3 rpada Ipu STOM yJIaJInIoCh HEe MeHee n — v PEGep.

[Iycts G; — rpad, nosayunsmuiica u3 G nocie ymanenus M. Boigenum B 7 MakCUMaJIbHOE
[0 MOIITHOCTH HE3aBUCHMOE MHOXKeCTBO M M yjajuM ero BMecTe CO BCEMU UCXOJIAINUMU U3 HEro
pébpamu. ByneMm Tak MpojioizKaTh JI0 TeX 0P, IoKa He hcUeprarTcd pedpa.

2. IlpemamosiokuM BHaYaJIE, 9TO N JIeJUTCA Ha <. Jlokaxkute, 9TO

n(n — a) '
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JlokaxkuTe Tak:Ke, 9TO OIEHKA TOYHA, IPEIbIBUB I'Pad, I KOTOPOTO JOCTUTAETCs PABEHCTBO.

Tenepn 06001MM 3a/1a1y U JIOKaXKeM IMEePBbIl BapuaHT TeopeMbl Typana.
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3. (Teopema Typana 6 mepmunar wucaa nezasucumocmu) Kakos 661 HE ObLT Tpad Ha N BepIIMHAX
C 9UCJIOM HE3aBUCUMOCTH (v, JIJIsI KOJTMIECTBA ero PEdep cripaBe//InBO HEPaBEHCTBO

o> (n—r)(n—l—r—&)’
2a

(1)

rjie I — OCTATOK OT jiesieHnst n Ha « (10 ectb n = qa + 71, 0 < r < o — 1). Onenka (1) Heyayunaema
Ha MHOXKECTBE BCeX IpadOB ¢ JaHHBIMU 3HAUYCHUSAMU N U (V.

’ T+P 57 LHOHOINOM 4 U Dyf LHOHOIWOM 4 — 0 €U LHOLO0d dredd PIaHIIreNodIONE,

4. (Typrup 2opodos, 2016, 8-9) a) Ectb 2n+1 6arapeiika (n > 2). I3BecTHO, 9TO XOPOIIUX CPEJIU HUX

Ha OJHY OOJIBbIIE, YeM ILJIOXUX, HO KaKhe NMEeHHO OaTrapeiiku XOpollne, a KaKue IJI0Xue, Hen3BeCTHO.

B donapuk BcrasiistoTes e 6aTapeiiku, IIpu 3TOM OH CBETHT, TOJIBLKO ecjii 00e — Xoporiune. 3a KaKoe

HaMMeHbIIee INCI0 TAKUX IOMBITOK MOYKHO TapaHTUPOBAHHO JTOOUTHCs, YTOOBI (DOHAPUK CBETUJI?
6) Ta ke 3ajaga, HO Gatapeek 2n (n > 2), IPUIEM XOPOIIUX U MJIOXUX [OPOBHY.

’8+U(9fz+u(2‘

MpbrI oraepKHyIH, 9To OreHKa, (1) HeysydiaeMa Ha MHOKECTBE 6¢ex rpadoB ¢ KOJIUIECTBOM Bep-
IITUH 7 U YUCJIOM HE3ABUCUMOCTH (v. e/t 2Ke MBI BJI0OaBOK pacroJiaraeM Kakoii-To emé nadopMarmeit
0 CTPYKType rpada, TO TypaHOBCKasA OIEHKA MOXKET OBbITh Y/IydIICHA.

5. (MMO, 2010, 10) Ha mockoctu OTMETHJIH 4n TOUYEK, MOCJIE Yero COeJAMHHIN OTPE3KAMH BCE
napbl TOYEK, PACCTOsIHEE MeKIy KOTOpbIMH paBHO 1 cMm. Okazasloch, 4TO cpean JioObIX 1 + 1 To-
YeK 00s3aTeIbHO eCTh JIBe, COeJMHEHHBIE OTPe3KOM. JloKkazkuTe, 4TO BCEro IPOBEJIEHO He MeHee Tn
OTPE3KOB.

Teopema Typana B TepMUHaX 3aIlpeniéHHbIX moaArpadosn

JlaBaiiTe BepHEMCS K BOIIPOCY M3 AHOHCA JIEKITHH: CKOJIBKO ITap CTYJIEHTOB JIOCTATOYHO MTEPE3HAKOMUTD
TaK, YTOOBI TAPAHTUPOBAHHO TOABUIACH TPOHKA MOTAPHO 3HAKOMBIX !

6. I'pad G ne comepkuT TpeyroJbHuKoB. KakoBo unc/io Hesapucumoctu rpada G7

7. I'pad G He comep:KUT TPEYyTroJbHUKOB M MMeeT YETHOe UMC/I0 . = 2¢ BepmunH. JlokaxKure, ITO
YUCJIO €r0 PEDEP YIIOBJIETBOPSIET HEPABEHCTBY

n2

e —.
4
[Ipuseaure npumep rpada, g KOTOPOro B JAHHOI OIEHKe JOCTUTAeTCsl PABEHCTBO.

Vxasanue. llpumenure k gononnurenbaomy rpacdy G teopemy Typana B TepMUHAX TUCTA HE3a-

BHUCHUMOCTH.

’ bty qroo peda yraHarewodIoNE

8. Ha nepsoriit kypc ®PUUBT MOTU upunsaro 100 gerosek. CKOIBKO ap MEPBOKYPCHUKOB JIOCTATOTHO
[IEPE3HAKOMUTH TaK, ITOOBI TAPAHTHPOBAHHO MOSIBIIACH TPOMKA MOTAPHO 3HAKOMBIX !



9. I'pacd He cosepKUT TPEYTOJLHIUKOB U UMEET HEUETHOE Yucio n = 2q + 1 Bepmmmn. Jlokaxkure, 910
YUCJIO er0 PEGEP YJIOBJIETBOPAET HEPABEHCTBY

<n2—1
e —— .
4

[Ipuseure mpuMmep rpada, Jijig KOTOPOro B JAHHON OIEHKE JIOCTUTAETCA PaBEHCTBO.

’ T+b'b5r qroe deda mranarensadioNg

Bagaan 7-9 ABIAIOTCS YaCTHBIM CJIydaeM OOIeit Ipob/IeMbl HAXOXKEHHST MAKCHMAIBHOTO THCIa
pébep rpada Ha n BepIIMHAX, He COJEpXKAIIEro HeKOTOporo morpada H. DTo 4nciio TpaunnoHHo
oboznavaercs ex(n, H).

10. ¥Yb6emuTech, 9TO U3 Pe3yJILTATOB 3aJa4 7 1 9 BhITEKaeT popMyia

ot = [2].

11. Ilycts n nenurca na s — 1. Jlokaxkure, 910

n?(s —2)

ex(n, Ky) = 25— 1)

Kaxkoit rpad (na n Bepmunax 6e3 K) nMmeer JaHHOe KOJIUIECTBO PEGep?

’ (1 —s)b = w o b *b'byy peda granraIOT-(T — §) PITHIFO[]

Tenepb 06001IMM 3TOT Pe3yabTaT U JOKaxKeM BTOPOil BapuaHT TeopeMbl Typana.

12. (Teopema Typana 6 mepmunaz 3anpewéHnmr nodepados)

n?(s —2)+r*—r(s—1)
2(s—1) ’

ex(n, Ky) =

rje r — ocraTok or Jejenust n #Ha s — 1 (to ectb n = ¢(s — 1) + 7, 0 < r < s — 2). lannoe 1uciio
pé6ep mmeer mostHbI (s — 1)-moapHblit rpad ¢ s — r — 1 oMU U3 ¢ BepIIUH U 7 JOIAME U3 ¢ + 1
BEpIINH.

13. Kaxkoe HanboJibIiee KOJIM4ecTBO pedep MOXKET cojepKaTh rpad, IMeonuii 12 BepIIuH 1 XPOMa-
THYIECKOe Iucyio 47

14. Yewmy pasno ex(8, Ps)?





