13 KaKoro copa BBIPOC/IA TEOPUSA OTHOCHUTEJbHOCTH DUHINTEHHA?

Kozda 6 6v. 3naiu u3 xakxoz20 copa
Poorcdaromesa cmuzu, ve eedys cmuida,
Kax océamuii odysanvwur y 3abopa,
Kax aonyzu u sebeda.

Anna Axmarosa

Kazk10My MIKOILHEKY H3BECTHO, UTO TEOPHs OTHOCHTELHOCTH DUHIITeHA BO3HUK/IA U3
SMITIPHYECKOTO IPHHIHIA IIOCTOAHCTBA CKOPOCTH cBeTa. Ho KpoMe TeOpHH OTHOCHTETb-
HOCTHU CyHIeCTBYET BEJIMKO€ MHO2KECTBO JAPYyrux @I/ISI/I“IQCKI/IX 3aKOHOB, IIPOUCXOZKJ/ICHNE
KOTOPBIX MOYKHO CBECTH K CYIIECTBOBAHUIO JIPYTHX SMIMPHYECKUX 3aKoHOMepHOCTel. Ko-
poOUe TOBOPS MOYKHO CKA3ATh, YTO MHP YCTPOEH TAaK, UTO B HEM CYMIECTBYIOT PA3THIHEIE
dbusnIecKne U reoMeTpHuecKue 3aKOHLL. Ho Ipu 9TOM BO3HHKAeT BONpPOC: OUEMY MHp,
B KOTOPOM MBI KHBEM yCTPOEH HMEHHO Tak, a He mHade? JIpyrHMHI CI0BAMH, MOXKHO 3a-
JATh CJCAYIONMHA HEMPUINIHBI BONPOC: MOYEMYy CYIIECTBYeT CBeT, 00J1aJal0Nui TaKuMI
VAMBUTEJbHBIME CBOHCTBAMU?

T TOTO, 9TOOL OTBETHTH HA STH U TOJOOHBIE HEIPIIHIHBIEC BOIPOCH, MHOM TIATLICCAT
JeT ToMy OBbLTa cO3JaHa CIemuaTbHas TeopHsd, KOTOPYIo g Has3pasa Teopueil hH3mIecKnx
crpykTyp. IlepBole 3ajaum, KOTOpLIE CTOSIN Iepeao MHOH 10 HeNpUIHYHS IIPOCTHl —
OTBETHTH Ha BOIPOCHL: 9TO TaKoe 3aKoH HbioTona, 3aKon OMa, /171 Beeil Ieln U 9To TaKoe
TPEXMEPHOE eBKJIMI0BO HPOCTPAHCTBO M €CTh JIM MKy HUMH KAKAA-TO CBA3DL

Crycrs naThAecaT JAeT g MOHI, 9TO BCE B 9TOM MUpe IIOCTPOEHO MO euHOiH obIeil mpo-
rpaMMe. VM ecim MBI XOTHM IOHATB, odeMy E = mc?, mouemy ds? = gipdz'dz®, mouemy
CYIMIECTBYIOT JICIITOHDI, KBAPKH I KAJTHOPOBOUHEIE GOZ0HEI I II0UEMY B OCHOBAHIH BCEX KI-
BBIX OPTraHU3MOB JIEZ2KUT 1O HEIIPUJINYIU A HpOCTOﬁ reHeTU4ecKui KO, Mbl JOJIZKHBI TIOHATD,
4TO TaKoe HATYyPAJbHOE YMCJIO0). JIpyruMu cJI0BaMu, OHATH, 9TO TaKOe MaTeMaTHKa
N 4970 JIEZKUT B eé OCHOBaHHI/I?

I. Aupuopnasa apudpmeruka (TPC-1)
1. Teopus napoi (oe)
1.1. Onepaius BO3BeAEHNS Maphl B CTENEHb N

Hauném ¢ Teopun mapsl (0e) JIBYX CHMBOJIOB — 0€I0r0 0 1 IEPHOTO .
[Ipexkae BCero onmpee/inM ONepaluio BO3BEICHUs aphbl (08) B CTENEeHb N



co = (00)” = (©)

o= (00)' = (o #)

Ccy = (00)2 = (0o ce eo ee)

c3 = (00)3 = (000 oce oceo oee

€00 ece ee0 eeo)

cy = (0o®)* = (0000 ooce oceo ooee
0800 ©OeCe ©eeO Oeee
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1.2. n-MepHBbIl Ky0
TeomeTpuyecKast HHTEPIPETAIUs CTeleHeil map
co = (00)? = (®) — nyabMepubrii Ky6 (TOUka)

c; = (oe)! = (o @) — ommomepmbIil Ky6 (0TPe3oK) .,

co = (0e)* — aBymepubiit Ky6 (KBagpar)

c3 = (0®)® — rpéxmepublii Ky6 (Ky6)

¢p = (0®)" — n-mepHbIi KyO

[Toy4uennbie n-MepHbIe KyObl MOYKHO PacCMaTpUBATh KaK KOHETHBbIE CBOeOOpa3HbIe “ca10-
Bble yYaCTKH JIIsI BBIPAINMMBAHNSA KOHEUHBIX IOCTEI0BATEIHbHOCTENH KBAa3U-HATYPATbHBIX
qUCeI.

1.3. CamoBble y9acTKM, Ha KOTOPBIX BBIPAIUBAIOTCHA
KBa3u-HAaTypaJbHbIE YUCJA

0. Yuactox mysesoro paspgia (oe)? mmunpr 2° =1  — HyJIbMepHbIH Ky6

0 — "ymepanusa eIWHCTBEHHOWU TPSIKH C MOMOIIBIO OJHOTO CHMBOJA JIeCATUPUIHOMN
CHCTEMBI CUHCJICHUS



1. Yyacrok mepsoro paspgia (oe)! mmuner 2! =2 — oxmomepHbiit Ky6

0 1 — mymepanus JIByX I'PsJIOK C IIOMOIIBIO JIBYyX CHUMBOJIOB JIECATUPUIHON CHCTEMBI
CUUCTEeHUA
2. YaacTox BToporo paspgia (oe)? mmmner 22 =4 — aByxMmepHblii Ky6

O O e e
o e O e

0 1 2 3 — myMmepalusgd 9eTBIPEX T'PAIOK C MMOMOIIBHIO 9eTHIPEX CHMBOJIOB JIECATAPUI-
HOW CHUCTEMBI CUUCJICHU S

3. Yuacrok Tperbero paspsia (o e)® mmunb 2° =8  — TpéxmepHblii Ky6

O O O O e e o o
O O e e O O e e
O e O e O e O e

01 2 3 4 5 6 7 — HymMepalnus BOCbMHU I'PSIJ0K C IIOMOIIBIO BOCEMbBIO CUMBOJIAMHE
JeCATUPUIHON CHCTEeMBI CUNCTIeHU

4. Yuaactok 4yerBepToro paspsaia (o e) mmuup 2 =16 — yerhpéxmepHblii Ky6
O O O O O O O O e o [ ] [ ] [ [ [ ] [ J
O O O O e e e e O O (o] o] [ [ [ ] [ ]
O O e e O O e e O O [ ] [ ] @) O [ [ ]
O e O e O e O e O e (o] [ ] O [ ] (] [ ]

0123456 789 10 11 12 13 14 15 — uymeparus mecTHAIIATH IPsi-
JIOK C TIOMOIIBIO TMEeCTHAINATHIO CHMBOJIAMHE JIECATUPUIHON CUCTEMbI CIUC/TIEHUST

1.4. HarypaabHOe 9mcCJIO

Wrak, 4T0 Ke Takoe HATYpaJTbHOE THCI0?

HarypanbHbIM 4YuCIOM N-TOTO pa3pdaa Ha3bIBaeTCs BIIOJHE OIpe/eléHHasd KOHeTHas
ocJjIeI0BaTe b N O6EJIBIX U YEPHBIX CUMBOJIOB — apudMeTHIECKUil KOpPT

(urug . .. uy),

e
u; € A= {o o}

Bamernm, 9TO BBejeHNE B aNPUOPHYIO apudMeTnky 6e0ro u 9€pHOTO CUMBOJIA aBTOMa-
TUYECKH MPUBOJIAT K HOBBIM MOHATUAM — K HYJTI0 () 1 K pa3pgaay n.

1.5. AnpuopHasa apo0s pa3pgaa -n

[Ipu BBegeHUM OTPUTIATETHHBIX PA3pA/IOB —N JETKO MOJTydaeM MOCaeI0BATETbHOCTD TBO-
UYHBIX Jpo0eil, mepexosIuX Ipu 1 — 00 B BEIECTBEHHbIE TUCTIA.



1.6. n-mepHbIe KyObl B MPsAMOYTOJibHUKE Taprajibu,
B TpeyrosubHuKe Ilackansa n B 6Gunome Hprorona

Nrak, ¢ TOMOIIHIO ABYX CHMBOJIOB O W ® MBI MOJIYUYNJIN MOCIEI0BATEIHLHOCTH N-MEPHBIX
KyOOB, WI'paoIlIuX IIaBHYIO POJIb B KadecTBe KOPTOB paHra 2" B alpPHOPHOil ajire6-
pe (TDC-1), n-MepHBIX KyGOB, HOPOKIAIOIINX [10CIEJI0BATEILHOCTD “CaJ0BbIX y9acT-
KOB” — KOHEYHBIX moJjeil ['amya, Ha KaXKI0M M3 KOTOPBIX TPOU3PACTAIOT KOHEUHbIe KBA3HU-
HATYpaJIbHBIE YHC/IA, TePEeXOIIie IIPH 1 — 00 B 0ECKOHEYHOMEPHBIN KyO, IIpe/icTaB-

JIATONIHl coO0it 6GeCKOHEUHBIN P&/ HATYPAJIbHBIX YHCEI.

n-MepHbIe KYyOBbI JIEIKO IPOCMATPUBAIOTCH B IPAMOYTOJIbHUKE Taprajibu U B TPEyroJib-
nuke [Tackasis. Xopoio usBectubie OMHOMUAJIbHBIE KOI(DDuUIimeH bt

Cn = ( k)_k!(n—k)!’

Bo3HHKaome B 6unome Hborona (a + b)", npeacTaBasiior co6oil YUCI0 BEPINUH, PACTIO-
JIOXKeHHBIX Ha k-TOoM ceyenun n-mepnoro Ky6a (k =0, 1,2, ..., n).

2. Teopusi 1BYx nap (ce) u (ce)

2.1. Onepanusi BO3BeaeHNd Maphl (0e) B CTENEHH N

PaccMoTpuM Tenepb BMECTO OJIHOf mapbl CUMBOJIOB (0®) /1Be mapbl CUMBOJIOB
(ce) u (Ce®) KEHCKOro u My>KCKOT'0O poJa.

Omnepanust BO3BeIeHHsI B CTEIEHb 7 Iapbl (0 o)

= (c0)’=(0)
a1 =(ce)' = (o)
o= (0e)’=(c0 oce eo0 ee)
c3=(0e)’ =(000 coce ceo oee
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2.2. Onepanusi BO3BeJeHNs B CTEIEHb N MaphI (o)
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G = (o%)! = (59)

C; = (ce)>=(c5 Gce 0 ee)

5= (59 =535 358 sEs sE
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‘ 0...0 ° °
(cpleq) = ot Corq
(coleo) = ((O]®))
- se)_ ((e|o) (c|®)) _(A B
(ciler) = (ce| o) = (o]3) (o] ;>> = (C D)
(calc2) = (00 ce 80 ee[55 Ge 95 ee) =
(0o | 20) (oo |o®) (oo |®0) (oo |ee)
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3/1ech MBI BOCIIOJIb30BAJIICH Ollepaliueil CliapuBaHus
(abd|PG)=(alDP)(blq)
)=(a|Dp)(blq)(c|T)

Wrak, MBI BUIUM, YTO BCErO 3a TPH IIara Mbl TOJYyYaeM OJHO3HAYHBIM 00PA30M U3 Ue-
TBHIPEX aOCTPAKTHBIX CHMBOJIOB
coe Oe

TeHeTUIeCKHil KO/, ecii B3sTh BMecTO 4deThipéx OykB A, B, C, D dwernipe azorucrtbrx
OCHOBAHMUSI:

A — ryanun G

B — ypamna U

C — azgenun A

D — nuroszun C
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AAA AAB ABA ABB BAA BAB BBA BBB

AAC AAD ABC ABD BAC BAD BBC BBD
ACA ACB ADA ADB BCA BCB BDA BDB
ACC ACD ADC ADD BCC BCD BDC BDD
CAA CAB CBA (CBB DAA DAB DBA DBB
CAC CAD CBC CBD DAC DAD DBC DBD
CCA CCB CDA CDB DCA DCB DDA DDB
ccc ccp ¢bc ¢bb DbCcC DCB DDC DDD




3/1ech MBI BOCIIOJIb30BAJIICH Ollepaliueil CliapuBaHus

(abc|pqr)=(alp)(b][q)(c|T)

Cp+q

HNcuncnenme xopToB

1. ITocTosinabIe CUMBOJIBI OeJibie O U YEPHBIE ®
1.1. n-mepubie KyObl

1.2. Koneunsnie nmosig Lamrya

1.3. Uro Takoe HaTypaabHOE YUCTIO?!

1.4. Aupuopubie apobu paspsiia -n

1.5. Yro Takoe BemecTBEHHOE TUCIO?

2. llocTossHHBIE CHMBOJILI Oesible © M YEpPHBIE @ »KEHCKOIO Poja U Oejble O U YEépHbIE ®
MY2KCKOTO PO/ia

2.1. KopTbl cTernenu n MyzKCKOTO ¥ KEHCKOT'O Po/ia
2.2. bukopt crenenu n

2.3. YeTnipéxOyKBeHHbBIN KO Beenennoit

2.4. 4-, 16-, 64-, 256-cioBapu Bceenennoit

I1. Homononorus (Hayka o 3akoHax)(T®C-2)

1. ,ZLBa MHOZKECTBa IEPEMEHHBIX CUMBOJIOB 2KE€EHCKOT'O U MY2KCKOI'O poaa
m:{glv Qgyevey Qgyn e }
M= {71, Gr..rlr. }

2. KOprI IIepEeMEHHBIX CUMBOJIOB KCHCKOI'O 1 MY2KCKOT'O POJa

<Q17 QQ?"'7QS|

| i1, Gy, 0p)



. Bukoprsr panra (s,r)
. Anpuoproe ypaBHeHue paHra (s,r)

. Hayunbiit nogsur Muxaitjimienko

3

4

5)

6. YeTnIpe peryIapHBIX pelTeHus

7. JIBa criopaandecKux pereHmust

8. Pa3zjiesienne HeYnCJI0BBIX IePEeMEHHbBIX
9. /IBa Bua anpuOpHBIX 00BHEMOB

10. /IBa BuIa ammpmopHOil JUHEITHOCTH



