I'pynma Koc, KBAaHTOBBIE TPYTITHI W MPUJIOXKEHUS

JINCTOK 2. AJITEBPHI ['EKKE

Pexomenyemniit cpok cuaaun: 11.11.2025

OxkonuatenbHbIil cpok caaun: 21.11.2025

1. JokaxuTe, 9r0 T1000i1 dmeMeHT anredpsl H,(q) mpeactaBuM B Buje JTHHEHHON KOMOMHA-
oy MOHOHMOB BI/I,ZLal

Xilig...in = i110i22 e Cinm
rae ik c {1,2, . ,k}, Cij =49gj-19j-2---Gi Vi< j, Cz = 1.

2. Duementwt j; € H,(q)

: Ji—1 :
Jii=———, 1= 1,2,...,n,
q9—q
SIBJISIIOTCS JIbTEePHATUBHBIM HAOOPOM reaepatopos nogaaredpor FOmuca-Mapdu. [Ipencrasb-
Te j; B BUJIe MHOTOYJIEHOB OT apTUHOBBIX I€HEPATOPOB gk, k = 1,...,n — 1. B npenenbuom

caydae ¢ = 1 ompejenuTe, KaKue 3J1eMEHThl CHMMETPHYIECKON IpyImbl .S, (T.e., IepecTaHoB-

~Y

KH) COOTBETCTBYIOT CJATAEMBIM MHOTOWICHOB j; (Hamomamm: H, (1) = C[S,]).2

3. Jlokaxure, uto npu ¢> = —1 anrebpa Hs(q) usomopdHa HenogynpocToit ajrebpe Bepx-
HETPEYTOJbHBIX 2 X 2 MaTPHIl BHIA

Ty
<0 x), z,y € C.

4. Ha nmexnuax mMbl ¢hopMyJIUpOBATH NPABUIA IIOCTPOCHHS JOIMYCTUMBIX HHICKCOB (v =
{ai,as,...,a,} n1g GasuCHBIX BEKTOPOB HENIPUBOIUMBIX Ipe/icTaBieHuii aaredpo H,(q) (cm.
crp. 17 3amucok jexrmii):

o a; =1
o {a;,q %a;}U{ay,ag,...;a; 1} #0 Vi=2,... n;
e Vi,j:i<j a=a;=1a 3kl i<k<j i<l<j a=q %a, a=q%a.

Jlokaxkure, 9TO 3TH MPABUJIA
a) caeaytor u3 Teopembr 1 u paccyXKaenuii Ha crp. 16-17 3amucok Jgekiuii;

6) MO3BOJSIOT YCTAHOBUTH B3AMMHO-OJHO3HAYHOE COOTBETCTBHE MEYKJY HHJEKCAMU « Oa-
3HUCHBIX BEKTOPOB M CTaHAapTHBIME Tabaunamu FOHra, orBedaionmMu BCEBO3MOXKHBIM pa3-
OnennaMm A\ F n.

I'Kak BBIACHUTCSH B JaJibHeiileM, 3JIeMeHTbI Xiyiy...4, 00pasyioT auHelHbIH 6a3uc B Hy,(q).
2Hab6op {Jji}i=1,...,n, OBLI BIEPBbIE UCIOIBb30BAH HE3ABUCHMO JIUTOBCKUM Teopdusurom Anbrucom Hmucom
n OpuraHckuM MareMmarukoM ['Bermosien Mepdu s m3ydeHus MPENCTABICHAN CHAMMETPHIECKON TPYIIIbI

Shp-



5. Paccmorpum anredpy H,(q) ¢ orpannuenuem na mapamerp ¢ : ¢* # 1, Vi = 2,....n
(pezkuM, Korjia ajrebpa MoIyIpoCcTa).

Kak obcyzkmanoch Ha JeKIUuAX, KaK1oil ctangapTHoil Tabuume FOnra ¢y ,, oTBevatomeit
pasbuenuio A - n (31ech o HyMepyeT cTangapTHbIE TaOIUIbl (DOPMBL ), MOXKHO COTIOCTABUTH
uIeMnorent Py ., npuHaiexkamuii noganrebpe FOmuca-Mepdu B H,,(q) (T.e., apasioniuiics
nosmHOMOM ot J;, i = 1,...,n). Habop 3Tux njeMmoreHTOB yIOBJIETBODPSAET CBOHCTBAM
OPTOTOHAJIBHOCTH W MOJTHOTHI:

P)\,a Pu,ﬁ = 5)\,,u 5a,ﬁp)\7om V)\nu - n, VOZ, 57 Z)\I—n,a P)\,a = L.

BareM, Kaxkmomy upemnorenty Py, € H,(q) C H,41(q) MOXKHO CONOCTABUTH TOXKJIECTBO B
nomanredope FOmuca-Mepdu anrebpsr H,,11(q) 1 gamgee ¢ HCTOIB30BAHUEM STUX TOXKIECTB
CTPOUTD IOJIHBIH HAOOD B3AMMHO OPTOTOHAILHBIX UaeMIIOTeHTOoB B H, 1 1(q).

[IposeuTe SIBHOE OCTPOCHHE HAGOPA UAEMIOTeHTOB g aaredpbl Hz(q), ¢* # 1,¢°% # 1.
[TocTpoiite cOOTBETCTBYIONHE UM TOXKIeCTBA B Hy(q), a 3aTeM 10 TOXKIAECTBAM HOCTPOIiTe
MOJTHBIH HAGOP OPTOTOHAIBHBIX HAeMIOTeHTOB B Hy(q). Kakme ux 9THX HIEMIOTEHTOB MOK-
HO TOCTPOHUTDH 03 MOMOJTHUTEIbLHBIX YCI0BHI Ha mapamerp ¢! Kakme ycioBus Ha ¢ HY»KHO
HAJIOXKHATH /I MMOCTPOEHHUS BCEX HIAEMIIOTEHTOB?

6. g 6akcTepr30BaHHBIX I'eHEpATOPOB aJrebpol ['ekke

gi(z) == g; — [q—xl, x €7, [z], == 4"=q

z]q
IIPpOBEPHTE BHIIIOJIHEHNE, TaK Ha3bIBa€MBbIX, COOMHOWERUTL yrumaprocmu

9i(x) gi(—r) = =gt

u ypasrernud Anea-Bbarcmepa

9i(x) giv1(x + ) 6:(y) = gis1(y) gi(x + y) gira(2).

7. IlocTpoiiTe MATPUIBI BCeX ApTHHOBBIX TeHEPATOPOB ¢; anrebpol Hs(q) B Oasmuce, aua-
roraJip3ymooriem saeMerThl FOmuca-Mepdu, misg upeacraBiennii, 0TBEYAONINX PA30HEHUSIM

A ={3,2} n Xy = {3,1,1}.

8.*3 [TommmMo anrebp I'ekke m3BecTHa elme OJHA CepHS KOHETHOMEPHBIX (PaKTOp-aaredp B
C[B,] — aarebpn Bupman-Mypakavu-Bennga W, (g, pt). D1a cepust cTpouTCst CJie Ly 0mIM
obpazom.

Bo-nepBpIx HaK/IaIbIBAIOTCA KyOMIecKHe COOTHOIIEHHS HA aPTUHOBBI €HEPATOPHI TPYII-
bl KOC:

(9i — @) gi +a )gi — ) =0, (1)
13 KOTOPBIX, OYEBU/IHO, CJIEAYIOT KyOudeckKue ycjaoBus u Ha daeMenT FOmuca-Mepdu Jo, =
(91)*:
(J2 = @*)(J2 = ¢ *)(Jo — ) = 0. (2)
HaJjioxxup orpanudennd na napamerpbl: ¢ ¢ {0, +£1, i}, p ¢ {0, +q, ¢~ 1}, MmoxkuO Tenepnb
MOCTPOUTD TIOJHBIH HAOOP OPTOTOHAJIBHBIX HACMIOTEHTOB B asrebpe Ws(q, i)

(=) — ) (L= q) (S p?) (=) =q7?)
A= (2= a2 —p?)’ o= (> — a7 2)(q® — p2)’ h= (12— (> —q72) )

33Be3/104KOi1 TOMeYeHbI JONOJHNTEIbHbIE 3a/1a49N.




Yeaosust (1) 0HAKO HEOCTATOYHO JIsl TOJIYYeHUS CEPUH KOHETHOMEPHBIX (haKTOp-aaredp,
upu n > 6 onun ocraTcst GeckoneanomepHsbr. Jlomoaus (1) yeaosuem

K(J5—1)=0 (4)

MBI [TOJIy9aeM Ceprio KoHedHoMepHbIX (akrop-aaredp W, (q, n), dim W, = (2n — 1)!L.
g 6amrau anredp Bupman-Mypakamu-Benmra

WoCcWrCc...CW,,CW,C...,

Kak u s anre6p [ekke, MOKHO cTpouTh Tpad BeTBIeHus (numarpammy Bparesmu), co-
IOCTaBJIsdAs BeplinHaM rpada KapTHUHKH jguarpamMv FOmra, a mepexoiam BJI0Jb pedep rpa-
da mpoleaypy mpucoeIuHEHus KJATKH K Auarpamme. IIpum 3ToM oZHAKO MpHCOeInHSeMas
KJIETKA MOYKET He TOJHKO PACHOJIOKHUTHCS B OJHOM W3 BHYTPEHHUX YTJIOB JWATPAMMBI, HO
U YHUYTOXKHUTH KJETKY BO OJHOM W3 €€ BHEITHHUX yTJIOB. TakuMm 00pa30M BEpIIHHBI I'Da-
da BeTBJIEHUd, OTBedalonue ajreope W,, HyMepyioTcsd BCEMH BO3MOXKHBIMHU Pa30UEHUSIMU
(mrarpammvamu FOura) qucena n,n — 2,n — 4, ..., 1w 0. Hanpumep, Tpexmeproil abesieBoii
anrebpe Wy B rpade BeTB/IeHHUS OTBEYAIOT TPHU BEPIIMHBI, HHICKCHpPYEMble pa3OUeHHSIMU
A =A{L1}F 2, Ag = {2} -2, A\c = {} - 0. Onu coorsercreyior unemnorenram A, S u K
3 GopMysIbl (3), OTBEYAIONTMM TPEM OJHOMEPHBIM MpejcTaBieHusyM W.

[Tonb3ysich onmucannoil mpore 1y poil, mpojokuTe rpad Bersienus ajredp bupman-Mypa-
kamu-Benmig o yposueit Wy u Wy u onpesennte pa3sMepHOCTH BCeX HENPUBOIMMBIX ITPEI-
cTaBJIeHuH ITUX aare6p (B MPeIoN0KeHIH, YTO AJIreGPhl HOJTYIIPOCTHI ).



