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1 Bseaenne

B macrosiieit paboTe onuchBaeTCs aaIrOPUTM IMePeUnCJIeHIs TOIOJIOTHISCKH PA3IUIHBIX 0COOEHHO-
cTeil THIA CeJIJIO-CEJII0 JI/Id HHTEIPUPYEeMOil TaMUIBTOHOBOM CUCTEMBI C IByMsI CTEIIEHIME CBOOOJIBI.
Kak oka3zasoch, 3aja4da TOILTIOIMYECKONl KJaccuUKAIUE OCOOEHHOCTEl THIIA CeIJI0-CeIJI0 MOXKET
ObITh CBEJIeHA K 3ajade IepeducieHnss HaDOPOB IepecTaHOBOK HEKOTOPOI'O CIEeIUa/JIbHOI'O BH/IA.
Autropur™ nepeduceHust STuX HaAOOPOB pean30BaH Ha KOMIITLIOTEPE.

HanmoMHIM OCHOBHBIE OIIpe/IeJIeHHS].

Onpenenenne 1. HTerpupyeMoii raMuibTOHOBON CHCTEMOW C JBYM$ CTEIEHSIMU CBOOOJIBI MbI
Oyaem nasbiBath versépky (M* w, H, F), tue (M?, w)— ueThpéxMepHOe CUMILIEKTHIECKOE MHO-
roobpasmue, a H n F — raaakue dyuknun ma M?, KoTopele KOMMYTHPYIOT OTHOCHTETHLHO CKOOKH
[Tyaccona u pyKHKIMOHATIBHO He3aBUCUMBI (T.e. auddepennuars dyuknuii H u F 1uHeiiHo Hesa-
BHCHMBI IIOYTH Beiofy Ha M*).

Onpenenenne 2. Touka x € M* maspiBaeTca 0co60ti moukoli THTETPAPYEMON TaMHIILTOHOBOM
cucrembl (M* w, H, F), eciu B 3Toii Touke auddepennuans bynxuuit H u F pasmb 0.

B pab6ore [3| nano onpegesnenne resuposcdentoti 0coboit TOUKM W MOKA3aHO, YTO CYIIecTByeT 4
THIIA HEBBIPOXKJIEHHBIX TOYEK: MEHTP-NEHTP, HEeHTP-ce10, (hoKyc-hOKYC U CeJIT0-Ce 10,

Onpenenenne 3. Orobpaxenme ® : M*?* — R? nepesogamee Touxky z € M* B TOukKy
(H(z), F(z)) € R? maspiBaercs omo0pajceruem MoMeHma.

Mpubi Oyjem npejiosararb, 9To Mpoodpas J00H TOYKH IPU OTOOpPAaKEHUH MOMEHTA KOMIIaK-
ter. Muoroobpasue M* pacciioeHo na cBg3HBIE KOMIOHEHTDHI IIPOOOGPA30B TOUEK IIPH OTOOPAZKEHUH
mMomerTa ®. D1o cioenne (BooOIIe rOBOPs, ¢ OCOOBIME CJIOSIME) HA3BIBACTCH cAoeHueM JIuyeu.ais.

Omnpepesierne 4. /[Be naTerpupyeMble raMHJIBTOHOBBI CHCTEMBI HA3BIBAIOTCS AUYBUNAECO IKEBUBA-
AeHMHoLMU (TH NOCAOTHO IKEUBAAEHMHbLMU ), ECTTH MEZKJLy COOTBETCTBYIOIUMI MHOIOOODA3UIME
cymecTtByeT auddeomopdusm, nepeBoadnuii cioenne JIlnyBusag nepBoii cucteMbl B ciaoenue JIu-
YBUJLIA BTOPOA.

13 teopembl JInyBuiis cpa3y cjaeayer, YTO B OKPECTHOCTH Topa JInyBuJLIsg JTI0OBIE JIBE CHCTe-
MBI MOCTONHO 3KBUBaTEHTHBI. [Iycth L = ®1(0,0) — 0cobwlit c1oii, comepzKamuii HeBBIPOK ICHHYTO
0cobyto TouKy . Paccmorpum okpecTHOCTH 31010 ot U(L), sIBISIONLYIOCS IIPO0OPA30M HEKOTO-
pOil MaJIONl OKPECTHOCTU TOYKU (O, O). Ecim Touka x — ToYka THIA MEHTP-IEHTP, HEeHTP-CeII0 WIn
dbokyc-dokye, To Tonosornueckas crpykrypa caoenust Jluysuiist B okpecrnocru U(L) mocrarod-
HO MPOCTA U JUI KazKJOTO U3 9THX CIyYaeB ommcaHa coorsercTBeHno B [4],[5],[6]. Takum obpaszom,
e/INHCTBEHHBIM CJIOKHBIM CJIy9aeM B 3ajade Kiaaccudukamun ciaoeHuil JInyBusis (¢ TOYHOCTHIO
JI0 TOCJIOITHOM 9KBUBAJIEHTHOCTH) B OKPECTHOCTH OCODOTO CJIOST SABJISIETCST OCODEHHOCTH THIIA CeJIJI0-
cejut0. B pabore [6] JJId 3TOTO CJIy4das MOCTPOEH HOJIHBIA TONMOJIOTUYeCKU NMHBAPUAHT (HasBaHHblﬁ
Cl-tuniom) u j0Ka3aHa TEOpeMa Peasn3alii.
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2  OcHOBHBIE IIOJIOYKEHUA

Cornacuo pesyabraraM paboTsl [1] 3a7a4da nepevducienns mocJ0iHO HEIKBUBAJEHTHBIX OKPECTHO-
creit coéB, cofepzKamux N TOYeK THIIA CeJI0-CeJI0, CBOAUTCH K MePednIeHuI0 HeIKBUBATEHTHBIX
(B KAKOM CMBICTIe, OY/JIET ONpeesIeHo HuKe) rpadoB CIIeyIoIero Buja.

Paccmorpum aByxuBerTHbiii (cuuuii, KpacHbiit) cMmemannbiii rpad nopsaka 4N. Kaxgas Bep-
muHa rpada uMeer crerneHb 6, OHa COEJIMHEHA JBYMSI HEOPUEHTHPOBAHHBIMU PEOpAMM: CUHErO W
KPACHOTO I[BeTa, B Heé BXOMAT JIBA OPHEHTHPOBAHHBLIX pedpa: KPacHOrO W CHHErO IBETOB, M U3 Heé
BBIXOJIAT JIBA OPHEHTHPOBAHHBIX pebpa: KPACHOTO M CHHETO 1BeTOB. lIpnuém BhImoSHAIOTCS CoIemy-
IOTIIe COOTHOIIEHUS:

1. Ecin gsuraThcs cHaYaJIa MO0 HEOPUEHTHPOBAHHOMY PeGpY KPacHOTO (CHHEro) mBeTa, a 3aTem
10 HEOPUEHTUPOBAHHOMY peOpy CHHEero (KpacHOro) MBeTa, TO MPUJEM B TY Ke BEpIIHHY, Y4TO
1 ecu OBl MbI HONUIA CHAYAJA MO CHHEMY( KPACHOMY) HEOPHEeHTUPOBAHHOMY pebpy a 3arem
10 KpacHOMY (CHHEMY) HEOPHEHTHPOBAHHOMY.

2. Ecim nBurarhcs cHAYaIa MO0 HEOPUEHTHPOBAHHOMY peGpy KpacHOTo (CHHEro) mBeTa, a 3aTem
10 OPHEHTUPOBAHHOMY PeGpy CHHero (KpacHOro) mBeTa, TO Pe3y/brar Oyger TeM Ke, ec/Iu
Obl MBI TIONLIM CHAYAJa [0 OPUEHTHPOBAHHOMY peOpy CHHero (KpacHOro) IjBera, a 3aTeM 110
HEOPHEHTHPOBAHHOMY DPeOpy KPacHOroO (CHHEro) Ipera.

3. Ecim apurarbcs cHadasia 110 OPHEHTUPOBAHHOMY peOpy CuHero (KpacHoro) Ipera, a 3areMm
10 OPHEHTUPOBAHHOMY pPeOpy KPACHOrO (CHHEro) mpera, TO MPUAEM B TY 7Ke BEPIIHHY, 9TO W
ecsin GBI MBI IOTILIA CHAYAJIA [0 OPHEHTUPOBAHHOMY PeOpPY KPACHOTO (CHHEro0) IBeTa, & 3aTeM
10 OPUEHTUPOBAHHOMY peOpY CHHEro (KpacHOro) IBeTa.

Byjnem naseiBate takue rpadur 2f-epagamu croorcrnocmu N. TlpuBeném Huke oauH w3 CrocobOB
n3o0paxkenus 2 f-rpada CJI0KHOCTH 3.

Omnucanublii B padoTe aJrOpUTM FOJUTCA JTd nepednciaenus 2 f-rpados g aodoro N, HO i
yJ100CTBa OrpaHUYINMCS CaydaeM ciokHoctu N = 3.
BanyMmepyem BepiinHbl rpada CIegayromuM 00pa3soM:
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ol o3 (1 o7 o9 oll

o2 o4 o6 o8 el( ol2

Torna kaxmaomy 2f-rpady MBI MOXKEM IIOCTaBHTb B COOTBETCTBHE YETBEPKY IepecTaHOBOK
T1, To, Y1, P2 € S, TJ€ T| COOTBETCTBYET CHHUM HEOPUEHTHPOBAHHBIM PEOPaM, Ty — KPACHBIM HEOPU-
€HTHPOBAHHbBIM, (0] COOTBETCTBYET CUHUM OPUEHTUPOBAHHBIM PEOpaM, a (o — KpPaCHbBIM OPUEHTUPO-
BanubIM. /151 2 f-rpada, n300parkKEHHOr0 BHIIIE, YeTBEPKA IIEPECTAHOBOK OYIET CJIeLyoIeii:

(123456789 10 11 12
= \214365871 9 12 11
(123456789 10 11 12
= \341278561 12 9 10
(123456 7 8 910 11 12
I.= (3412091011 1256 7 8
(1234 567 8 9 10 11 12
2= 56910431211 21 8 7
Badukcuyem gajee nmepecraHOBKU
(123456789 10 11 12
T = \21436587 109 12 11
(123456789 10 11 12
= 3412785611 12 9 10
Tora kazxK/iast napa HepecTaHoBOK (1, ©s), TAKUX 4TO
Tip2 = P2T1 (1)
T2p1 = P12 (2)
P1¥2 = Y201 (3)

3a/1aéT HEeKOTOpHIit 2 f-rpad.

Onpenenenne 5. HazoséMm jBa 2f-rpada sxeusasenmuvimu, €cam COOTBETCTBYIONINE UM IIapbl
IIEPECTAHOBOK (1, (02) OHU MEPEBOJATCS JAPYT B JPYra HEKOTOPBIMHU U3 CJIEJYIONUX OMeparuii:

1. Onepayuu €,. Mpl mpon3BoIbHO BBeIH HyMepaluio BepmnH 2f-rpada. OmgHako eé MOXKHO
OBLJIIO BBECTHU 10-pa3HOMY. Tak Kak Mbl 3a(pUKCUPOBAJIA EPECTAHOBKYU T1 U Ty, TO B KAUECTBE
nepeHyMepaluii HaM MOIXO/IAT TOJBKO Te MePeCTAHOBKH g € S1p KOTOPbIE KOMMYTHPYIOT C Ty
u To. Ha sI3bIKe ImepecTaHOBOK IepeHyMepalii COOTBETCTBYeT colpsizkenne. TakuMm obpa3oM,
07 JefiCTBHEM ollepanuu 6, mapa IepecTaHOBOK (1, s2) HEPeiaéT B mapy IepecTaHOBOK

(9197, gpag7").
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2. Onepavyus AB. 2 f-rpad He H3MEHUTCSI, €CJIM Mbl CHHEE PEOpa MmepekpacuM B KPaCcHbIe, a Kpac-
Hble — B cuHKUe. Ha s13bIKe mepecTaHOBOK 3TO Oy/eT O3HavaTh, 9TO Hapa (@1, @) nepeiiiér B

napy (bp2b™t, bpib™t), rue

1
= (

3. Onepavuu 9, Dy, Y3. Ecim B 2 f-rpade 3ameHnTh HalpaB/IeHHe OPUEHTHPOBAHHBIX PEGED,
TO HOJIYYHM TakzKe 3KBHBaJAeHTHBINA 2f-rpad. Ilycrh omepanus Z; 6Gyaer coOOTBETCTBOBATD
3aMeHe HAIpaBIeHHH y CHHUX pedep, omepanus P, — y KpacHBIX, a onepanus 3 —y CHHUX
U KPAaCHBIX OJHOBPEMEHHO. 3aMEeTHUM TaKyKe, 4TO olepanud Z3 PaBHOCHIbHA, KOMIO3UIMH
onepanuu 7, n onepanuu %,. llpu onepanusx 7y, Yo n P35 napa (¢1, p2) NEpexouT cOOT-
sercrenno B napst (97", ¢2), (p1, 031 1 (o1 95 ").

DN DN

3 4 6 78 9 10 11 12
3 1 6 7 5

)
8 12 10 11 9

4. Onepayuu o, o5, /3 TEPEBOJAT TAPY MEPECTAHOBOK (1, p2) COOTBETCTBEHHO B MAPBI IIe-
pectanoBok (17107, ©s), (01, Tawy 1), (1107 5, oy 1), DTH olepanui COOTBETCTBYIOT PA3HOMY
BBIOOPY cemaparpuc npu nocrpoerunu 2f-rpada n3 ocobeHHOCTH. 3aMeTUM TaKKe, 9TO Ole-
palust 273 paBHOCHJIbHA, KOMITO3UIIUU ONepaIyii &7 u oy.

13 pesysbraroB, nosydeHHbX B pabore 1] ciaeayer, 4ro 3agada nepedncIeHns HEIBHBAJIEHT-
HBIX OCOOEHHOCTEl THIIa CeJIJT0-CEJIJI0 CBOIUTCS K IepedncaeHnio HedKBUBaJIeHTHLIX 2 f-rpados. Ha
SI3bIKE MIePEeCTAHOBOK ITOT Pe3Y/IbTaT MOXKHO COPMYIUPOBATH CJEAYIONIIM 00pa30M:

Teopema 1. 3adaua nepevucienus HEIKGUBAAEHMHLL 0CODEHHOCMET MUNG CEANO-CENO PABHO-
CUNDHA 300a4€ NEPEYUCAEHUA KAACCOE IKBUBANEHMHOCTU %emeEPoK (T1, Ta, Y1, P2) OMHOCUMENLHO
onepavyutli €y, B, 9, o, A3, D1, Do, D3 u ux Komnozuyud, 20e

(123456789 10 11 12
= \214360587109 12 11
(123456789 10 11 12
= 3412785611 129 10

a napa (1, p2) ydosaemeopaem coommowenuam (1)—(3):

ITonpobyeM MOHATH KaK yCTPOEHBI KOMIO3UINHN ouepanuit ¢y, B, o, oo, s, Dy, Do, Ds.

Jlemma 1.

BoB = id (4)

Do = id (5)

Dro Dy = id (6)

Ds0PD5 = id (7)

BoC,0B = Cop (8)

g0 = Cog (9)

Cyo0, = H;o0C, =123 (10)

€ 0P = P0%, i=123 (11)
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DroRB = HBoD, (12)
DroB = Bo (13)
droB = RBo.a (14)
oo B = PBodd (15)
o = C (16)
Aoy - %, (17)
dyoddy = G (18)
Diody = Cpod,0P;, i=12 (19)
Droaly = alyo Dy (20)
Droaly = oDy (21)

Joxasameavcmeo. B : (1, p2) — (bpab™t bpb™1), rae

/(123456789 10 11 12

~\4 23186 75 12 10 11 9
Cuenosaresibio B0 B : (p1,02) — (bbb 071 bbb~ 1071, no b2 = id, u b=10~1 = ((bb)?)~! = id.
Hanee, 1 : (@1,2) — (¢1',¢2). Crenosarensno 7y o Dy : (p1,92) — (01) 7" 02) = (1, 02).
Hposepmt (19): 21 0. = (1, p2) — ({171, p2). C apyroit cropount: €, 0. 0 Jy + (1, p2) =

(7'17'1@17'1_1,7'1@27'1—1) = (cplﬁ,@g), T.K. T1P2 = YaT1,T1 = T1 ,7'12 = id. Anasornano IPOBEPAIOTCA
BCe OCTaJIbHbIEe COOTHOIIIEHUY. ]

YauteiBas JeMMy 1 MOKHO ¢cHOPMY/IUPOBATH CJAEJICTBHE U3 TEOPEMbI 1

CaencrBue 1. 3adava nepevucierus HeaksusaNeHMHLT 0CODEHRHOCTNEL MUNG CEON0-CedA0 PABHO-
CUNLHA 30004€ NEPEYUCAEHUA KAUCCO8 IKBUBAAEHMHOCIU YemEEPok (Ti, Ta, L1, P2) OMHOCUMEALHO
onepayuli

%, (22

Cy0 D (23)
Cy0 Dy (24)

Cy o D5 (25)

G, 0 9 (26)

Gy 0 s (27)

Gy 0 s (28)
Cy0 B (29)

Gy o B o (30)
Cy0 B o s (31)
Gy o0 B o s (32)
Cy0 B oD (33)
Cy0 B oDy (34)
Cy0 B oDy (35)
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Cqg0 BoahoD (36)
Cy0 B o oDy (37)
Cq0 B ooy (38)
Cyg0 B oalhoD (39)
Gy 0 B o.alho Dy (40)
Cyo B oo Dy (41)
Cyg0 B oalso D (42)
Gy 0 B o.alyo Dy (43)
Cyo B oalsoDs (44)
Cyo0 oD (45)

Gy 0 ) 0 Dy (46)

Gy 0 <) o Dy (47)

Gy 0 oy0 Dy (48)

Gy 0 2ty 0 Dy (49)

Gy 0 oty 0 Dy (50)

Gy 0 930Dy (51)

Gy 0 230 Dy (52)

Gy 0 o3 0 Dy (53)
Zoxaszameavcmeo. Paccmorpum HPOU3BOJILHY IO KOMITO3HUIIAIO oreparuit

B, Cy, A, oo, Ay, Dy, Do, D3, B KOTOPOl OHM MOIYT DPaCLOJIATATHCS [IPOU3BOJIBHBIM 0Opa30M:
MOBTOPSATHCS  T.11. [Ipeobpasyem e€ B COOTBETCTBHUE C COOTHOIIEHUSIMH U3 JIEMMbI 1.

1. Eciin B jlaHHO#l KOMIIO3UIUU [PUCYTCTBYIOT MHOJPSJ CTOSIINE OJHOMMEHHBIE Ollepalluu, TO,
ncnosb3yio coornomenus (4),(5),(6),(7),(9),(16),(17),(18), ux mMoxkuO cBecTn JubO K TOXK/Ie-
CTBEHHO}T onepany, jubo K onepamun 6.

2. B cuny coornomenuit (10),(11),(12),(13),(14),(15),(19),(20),(21) mocaegoBarebHOCTD oHepa-
unit &, 7 ceengm mbo K % 0 9, 1mbo Kk G, o ;0 Y.

3. Hy u nakoHer, ncrosip3yio cootHorexue (8) npugéM K OJHON U3 CJIeYIONIX KOMITO3HIHIA:

%go%o%ogj
B oGy o ;0D

[Ipnuém Kakme-TO ONeparyy, BXOIATIRE B 9TH KOMIIO3UIIUNA MOTYT OTCYTCTBOBATD, a WHIEKCHI
1, ] I3MEHAThCA B mpeaenaax ot 1 1o 3.

O
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3 Anaroputm

HanomunmMm, 4To

(123456789 10 11 12
T = \{929143658710 9 12 11
(123456789 10 11 12
7= \34127856 11 12 9 10

1. Borancanm @1 = {p € S1a: oo = 1}, Py = {p € S12 : T = 71 }.

2. Boraucinm © = {(p1, p2) : p12 = pap1, p1 € Pq, pa € Po}.

3. Ynamum u3 MuoxkecrBa ¢ Te mapbl 1epecTaHOBOK, KOTOPbIE KOJUPYIOT HECBS3HbIE I'Dadbl.
OueBuano, uto 2f-rpad cBs3eH, eciaum XOTs ObI U3 OJHON BEPIIMHBI KayKJIOIO0 «KBaJIpaTas
UJIET OPUEHTHPOBAHHOE PeOPO XOTs ObI OJTHOIO IBETa B KAKOH-HUOYIL JPYTOil «KBa paTs.

4. OcraBum B MHOKeCTBE P TOJIBKO 1O OJJHOMY MPEJICTABATENO KJIACCOB SKBUBAJEHTHOCTH OT-
HOCHTEJILHO IpuMeHeHust oneparuii (22)—(53).
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4 Pe3yabTaThl

4.1 OcHoBHasg Teopema

Ha ocnose pe3syibraroB paboThl IPOrpaMMbl, UCHOJIb3YIOMIEH BHIIEONNCAHHBIH AJITrOPUTM, MOYKHO
chOpMyIUPOBATDL TEOPEMY

Teopema 2. Yucao monoaozuvecku pa3auvnux ocobennocmet muna cedio-cedro 0as unmepu-
PYEMOT 2aMUNDMOHOBOT CUCTNEMbL ¢ 08YMA CMenenamu c60600v. 6 cayuae 00HOT, J6YT U MPEx
0cobuLr movek coomsememeseenno pasho 4,39, u 147.

PesysibraTsl 1151 0JIHOI 1 ABYX OCOOBIX TOYEK COBITAJIN C Pe3yJibTaTaMu, IT0JIyYeHHBIMEA B paboTax
[2],[1]. Huzke mepednciensl napbl mepecTaHoBOK (o1, @s) U 2 f-rpadbl, KOAUPYIOHEE TOMOJOITIeCKH
pa3ImIHbIle 0COOEHHOCTH THUIA CEJIJIO-CEJI0 JIId Ccaydas TpeX ocobbix Touek. B cmucke 2 f-rpados
CJIOZKHOCTH 3 Il KazKJI0T0 M3 HUX YKa3aH TaKzKe [-THUII COOTBETCTBYIONEH 0COGEHHOCTH THUIIA CEJI0-
CeJL10.
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4.2 CnOucok map mepecTaHoBOK (1, o), Kogupyommx 2f-rpad CII0XKHO-

ct 3
1. [(1,2,34,5,6,7,8,9,10,11,12) (1,2,5,6,3,4,9,10,7,8,11,12)
2. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,3,4,9,10,7,8,12,11)
3. 1(1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,3,4,9,10,8,7,11,12)
4. 1 (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,3,4,9,10,8,7,12,11)
5 | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,3,4,9,10,11,12,7,8)
6. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,3,4,9,10,11,12,8,7)
7. 1 (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,3,4,9,10,12,11,7,8)
8. |(1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,3,4,9,10,12,11,8,7)
9. |(1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,4,3,9,10,7,8,12,11)
10. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,4,3,9,10,8,7,11,12)
11. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,4,3,9,10,8,7,12,11)
12. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,4,3,9,10,11,12,7,8)
13. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,4,3,9,10,11,12.8,7)
14. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,4,3,9,10,12,11,7,8)
15. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,4,3,9,10,12,11,8,7)
16. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,7,8,9,10,3,4,11,12)
17. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,7,8,9,10,3,4,12,11)
18. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,7,8,9,10,4,3,11,12)
19. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,7,8,9,10,4,3,12,11)
20. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,8,7,9,10,3,4,11,12)
21. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,8,7,9,10,3,4,12,11)
22. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,8,7,9,10,4,3,11,12)
23. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,8,7,9,10,4,3,12,11)
24. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,8,7,9,10,12,11,3,4)
25. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,8,7,9,10,12,11,4,3)
26. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,3,4,7,8,11,12)
27. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,3,4,7,8,12,11)
28. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,3,4,8,7,11,12)
29. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,3,4,8,7,12,11)
30. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,3,4,12,11,7,8)
31. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,3,4,12,11,8,7)
32. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,4,3,7,8,12,11)
33. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,4,3,8,7,11,12)
34. 1 (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,4,3,8,7,12,11)
35. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,4,3,12,11,7,8)
36. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,4,3,12,11,8,7)
37. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,7,8,3,4,11,12)
38. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,7,8,3,4,12,11)
39. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,7,8,4,3,11,12)
40. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,7,8,4,3,12,11)
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41.](1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,8,7,3,4,12,11)
42. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,8,7,4,3,12,11)
43.1(1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,11,12,3,4,7.8)
44. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,11,12,3,4,8,7)
45. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,11,12,4,3,7.8)
46. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,11,12,4,3,8,7)
47. | (1,2,3,4,5,6,7,8,9,10,11,12)  (1,2,5,6,9,10,11,12,7,8,3,4)
48.1(1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,11,12,7,8,4,3)
49. [ (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,11,12,8,7,3,4)
50. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,11,12,8,7,4,3)
51. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,12,11,3,4,7,8)
52. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,12,11,3,4,8,7)
53. 1 (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,12,11,4,3,7.8)
54. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,12,11,4,3,8,7)
55. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,12,11,7,8,3,4)
56. | (1,2,3,4,5,6,7,8,9,10,11,12) (1,2,5,6,9,10,12,11,7,8,4,3)
57. 1 (1,2,3,4,5,6,7,8,9,10,11,12)  (2,1,5,6,3,4,9,10,7,8,12,11)
58. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,3,4,9,10,8,7,12,11)
59. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,3,4,9,10,12,11,7,8)
60. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,3,4,9,10,12,11,8,7)
61. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,4,3,9,10,8,7,12,11)
62. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,4,3,9,10,12,11,7,8)
63. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,4,3,9,10,12,11,8,7)
64. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,8,7,9,10,3,4,12,11)
65. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,8,7,9,10,4,3,12,11)
66. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,3,4,7,8,12,11)
67. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,3,4,8,7,12,11)
68. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,4,3,8,7,12,11)
69. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,8,7,3,4,12,11)
70. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,8,7,4,3,12,11)
71. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,11,12,3,4,7,8)
72. | (1,2,3,4,5,6,7,8,9,10,11,12)  (2,1,5,6,9,10,11,12,3,4,8,7)
73. 1 (1,2,3,4,5,6,7,8,9,10,11,12)  (2,1,5,6,9,10,11,12,4,3,7.8)
74. [ (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,11,12,4,38,7)
75. | (1,2,3,4,5,6,7,8,9,10,11,12)  (2,1,5,6,9,10,11,12,7,8,3,4)
76. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,11,12,7,8,4,3)
77. 1 (1,2,3,4,5,6,7,8,9,10,11,12)  (2,1,5,6,9,10,11,12,8,7,3,4)
78. | (1,2,3,4,5,6,7,8,9,10,11,12)  (2,1,5,6,9,10,11,12,8,7,4,3)
79. 1 (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,12,11,3,4,7,8)
80. | (1,2,3,4,5,6,7,8,9,10,11,12) (2,1,5,6,9,10,12,11,3,4,8,7)

11



4 PE3YJIBTATBI

81. (1,2,3,4,5,6,7,8,9,10,11,12) | (2,1,5,6,9,10,12,11,4,3,7,8)
82. (1,2,3,4,5,6,7,8,9,10,11,12) ' (2,1,5,6,9,10,12,11,4,3,8,7)
83. (1,2,3,4,5,6,7,8,9,10,11,12) | (2,1,5,6,9,10,12,11,7,8,3,4)
84. (1,2,3,4,5,6,7,8,9,10,11,12) | (2,1,5,6,9,10,12,11,7 8,4,3)
85. (1,2,3,4,5,6,7,8,9,10,11,12) ' (5,6,7,8,9,10,11,12,1,2,3,4)
86. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,7,8,9,10,11,12,1,2,4,3)
87.  (1,2,3,4,5,6,7,8,9,10,11,12) ' (5,6,7,8,9,10,11,12,2,1,4,3)
88. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,7,8,9,10,12,11,1,2,4,3)
89. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,7,8,9,10,12,11,2,1,3,4)
90. (1,2,3,4,5,6,7,8,9,10,11,12) ' (5,6,8,7,9,10,12,11,1,2,4,3)
91. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,1,2,11,12,3,4,7,8)
92. (1,2,3,4,5,6,7,8,9,10,11,12) ' (5,6,9,10,1,2,11,12,3,4,8,7)
93.  (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,1,2,11,12,4,3,3,7)
o4,  (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,1,2,11,12,7,8,3,4)
95. (1,2,3,4,5,6,7,8,9,10,11,12) ' (5,6,9,10,1,2,11,12,7,8,4,3)
96. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,1,2,11,12,8,7,4,3)
97.  (1,2,3,4,5,6,7,8,9,10,11,12) ' (5,6,9,10,1,2,12,11,3,4,8,7)
98. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,1,2,12,11,4,3,7,8)
99. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,1,2,12,11,7,8,4,3)
100. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,1,2,12,11,8,7,3,4)
101. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,2,1,11,12,4,38.7)
102. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,2,1,11,12,7,8,3,4)
103. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,2,1,11,12,7,8,4,3)
104. (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,2,1,11,12,8,7,3 4)
105, (1,2,3,4,5,6,7,8,9,10,11,12) | (5,6,9,10,2,1,11,12,8,7,4,3)
106. (1,4,3,2,5,8,7,6,9,12,11,10) | (5,6,7,8,9,10,11,12,1,2,3 4)
107. (1,4,3,2,5,9,7,11,6,10,8,12) | (5,6,10,9,1,2,7,8,4,3,11,12)
108. (1,4,3,2,5,9,7,11,6,10,8,12) | (5,6,10,9,1,2,12,11,4,38,7)
109. (1,4,3,2,5,9,7,11,6,10,8,12) | (5,6,10,9,3,4,7,8,2,1,11,12)
110. (1,4,3,2,5,9,7,11,6,10,8,12) | (5,6,10,9,3,4,12,11,2,1,8,7)
111. (1,5,3,7,2,9,4,11,6,10,8,12) | (10,9,12,11,6,5,8,7,2,1,4,3)
112. (1,5,3,7,4,9,2,11,8,10,6,12) | (10,9,12,11,8,7,6,5,2,1,4,3)
113, (1,5,3,7,9,2,11,4,6,10,8,12) | (10,9,12,11,6,5,8,7,2,1,4,3)
114. (1,5,3,7,9,4,11,2,8,10,6,12) | (10,9,12,11,8,7,6,5,2,1,4,3)
115, (1,5,3,7,9,6,11,8,2,10,4,12) | (1,2,8,7,5,6,11,12,9,10,4,3)
116. (1,5,3,7,9,6,11,8,2,10,4,12) | (6,5,8,7,9,10,11 12,2,1,4,3)
117. (1,5,3,7,9,6,11,8,2,10,4,12) | (6,5,12,11,9,10,4,3,2,1,7,8)
118. (1,5,3,7,9,6,11,8,4,10,2,12) | (6,5,8,7,9,10,11,12,4,3,2,1)
119. (3,4,1,2,7,8,5,6,11,12,9,10) | (5,6,7,8,9,10,11,12,1,2,3 4)
120. (3,4,1,2,7,8,5,6,11,12,9,10) | (5,6,7,8,9,10,11,12,2,1,4,3)
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121. (3,4,1,2,7,8,5,6,12,11,10,9) | (5,6,7,8,9,10,12,11,1,2,4,3)
122, (3,4,1,2,7,8,5,6,12,11,10,9) | (5,6,7,8,9,10,12,11,2,1,3,4)
123. (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,1,2,8,7,3,4,12,11)
124. (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,1,2,11,12,3,4,7,8)
125, (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,1,2,12,11,3,4,8,7)
126. (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,2,1,8,7,4,3,12,11)
127, (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,2,1,11,12,4,3,7,8)
128. (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,2,1,12,11,4,3.8,7)
129. (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,3,4,8,7,1,2,12,11)
130. (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,3,4,11,12,1,2,7,8)
131. (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,3,4,12,11,1,2.8,7)
132, (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,4,3,8,7,2,1,12,11)
133. (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,4,3,11,12,2,1,7,8)
134. (3,4,1,2,9,10,11,12,5,6,7,8) | (5,6,9,10,4,3,12,11,2,1,8,7)
135. (3,5,1,7,2,9,4,11 6,12,8,10) | (2,1,5,6,3,4,9,10,7,8,12,11)
136. (3,5,1,7,2,9,4,11,6,12,8,10) | (6,5,9,10,2,1,12,11,3,4,8,7)
137. (3,5,1,7,9,8,11,6,2,12,4,10) | (6,5,8,7,9,10,11,12,2,1,4,3)
138. (3,5,1,7,9,8,11,6,4,12,2,10) | (6,5,3,7,9,10,11,12,4,3,2,1)
139. (3,5,1,7,9,12,11,10,2,8,4,6) | (6,5,12,11,9,10,4,3,2,1,7,8)
140. (5,6,7,8,9,10,11,12,1,2,3.4) | (5,6,7,8,9,10,11,12,1,2,3,4)
141. (5,6,7,8,9,10,11,12,1,2,34) | (5,6,8,7,9,10,12,11,1,2,4,3)
142. (5,6,7,8,9,10,11,12,1,2,3,4) | (5,6,11,12,9,10,3,4,1,2,7.8)
143, (5,6,7,8,9,10,11,12,1,2,3.4) | (5,6,12,11,9,10,4,3,1,2,8,7)
144. (5,6,7,8,9,10,11,12,1,2,34) | (6,5,8,7,10,9,12,11,2,1,4,3)
145. (5,6,7,8,9,10,11,12,1,2,3.4) | (6,5,12,11,10,9,4,3,2,1,8,7)
146. (5,6,7,8,9,10,11,12,34,1,2) | (6,5,8,7,10,9,12,11,4,3,2,1)
147. (5,9,7,11,1,10,3,12,2,6,4,8) | (6 5,11,12,10,9,4,3,1,2,8,7)
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