MATEMATHUKA 11 MEXAHUKA

VK 519.49
E.B. XKypasaes

006 n3zomopdu3ame KOHEUHBIX JIOKAJIbHBIX KOJIEI]
XapaKTepUCTUKu p’, pagukan JI>xekobcoHa
KOTOPBIX NMEET MH/IEKC HUJIBIIOTEHTHOCTHU

geThIpe

JaHHaa cTaThs sABISIETCS MPOAOIKEHIEM pado-
TeI [1], B KOTOPO# YKA3AHO CTPOEHHE KOHETHBIX JIO-
KAJILHBIX KOJIEI XaPaKTEPHCTUKH P° € PATHKAJIOM
JIKekoOCoHa MHIEKCA HUIBIIOTEHTHOCTH 4.

Iens mammoit paboTbl — HAWTH HEOOXOINMBIE
U JOCTATOYHBIE YCJIOBUA CYNIECTBOBAHUA H30OMOP-
dusma Mexy JAByMs [POU3BOJILHBIMU KOJIBIIAMEA
yKazaHHOrO THma. Bce Koibla, paccMarpruBaeMble
B JIAHHON pabore, SBJSIOTCS ACCONMUATUBHBIMYU U
COZIEPIKAT €TUHUILY.

HazoBem nesbie umcia r, S1, Sz, S3, S, §', A HH-
BapuaHTraMu Kojbua R (Tak Kak OHU COXPaHAIOTCS
npu msomopdusme, cm.: [1-3]). Ecmu A = (a;;) —
MaTpuna Hag mogeM F', a ¢ — aBToOMOpdU3M oS
F, ro B panbueiimem cumBoaoMm A Oyaem obo3HA-
qarh Marpuny (o(a;;)). Ilycrs A w B — marpu-
bl HaJ moseM I pasmeprocreit m X nou n X k
COOTBETCTBEHHO, U (1,...,Q, € Aut(F), n, m,
k € N. O6osnaunm gepes [A, B(q,.....a,,) MATPUILY

C= (cij)mxk7 Tae Ci; = azlb?;—l—algb(;;—}— . .—|—ambn;,
i=1m,j=1k Eumo =... =0, =a, 10
[A, B)(as,....am) = AB®. Ilycrs
Ay = (afy), Ay = (af)),

By, = (bfj)v Bk = (853)7 Bk‘ = (Efj)’

Cy = (CZ), ék = (éfg)v ék = (éfj)’

Dy = (d57)7 ﬁk = (df])v Dk = (dvfy)a

A= {(afp,«i@)}, B ={ k), (#), () }

C={(c iy, D= {(dh), ), (@)}

O6ozuaunm uwepes R = R(A,B,C,D,0;,0;,7) u
R = R(A,B',C',D',0},0},7;) nBa Kombla KOH-
crpykunu B (¢ O,ZLI/IH&KOBI)IMI/I I/IHBapI/IaHTaMI/I).
Tak kak p € M, TO BO3MOXKHBI CAEAYIOIINE CH-
Tyanymn:
a) p € J(R),
b) p € J(R)*\ J(R)?,
c) peJ(R)\ J(R).
Cutyuaii (a). p € J(R)3.
Teopema. R = R’ mozda u moavko mozada, ko-
2da cyuecmeyrom Hesvpocoernbie Mampuys, P =
(pij)slxsla R = (Tij)SQstv T = (tij)(53+1)><(53+1)7

10

Hexomopuie  mampuyst Q (Gij)saxsys S
(8ij)(ss+1)xss U a6MOMOPPHUIM p KOALUG Ry, ma-
Kue, 4mo

S2

PT [ / P](o‘i,u,o" ) = ZrkVAﬁ7 k= 1a827
v=1

PT B, Pliogcoon) + P [Cr Qloy o)+

QT [ IT ](91;“"0

s2 s3

-/@2) = Z sk:uAg + ZtkuBy7
v=1 v=0

o) = Ztkv

kal, DT
uo; = o

%, ecau pj # 0; 0 = 0]
0, = zdF, ecau So; 7 0; 0;

T [Cllca ] (o],

RT. [Dk,P(g k=0,s;

g ECAU Gj4 75 0:'
i .
= 0}, ecau rj; # 0;

0, = 7'7, ecau sj; # 0; 7, = idp, ecau to; # 0;
T = TJ, ecau tj; # 0.
HokasareabcTBo. Ilpemmomoxkmm, 9TO Cy-

mecryer uzomopdusm 1 : R — R/. Torma
Y(Rp) dABJsiercss MAKCUMaJbHBbIM 101KoIbUOM [a-
aya komboa R'. B cmny npennoxenns 1 paBGoThr
[1], maiinercs obparumblii smement x € R’ taxoii,
gro x(Rg)z ™! = Ry.

Paccmorpum orobpaxkenue ) : R — R, onpe-
nengemoe 1o npasmity r — z(r)z~!. Ouesmano,
YTO (© ABIACTCA WIOMOPPUIMOM, OCTABIAIOMNM R
Ha mecre. Bosiee roro, ¢(a) = af mug moboro
a € Ry n mexoroporo p € Aut(Ry).

Jlanee, mycThb

Zp]zu +ZQJ7U +n01p+znjzw]a

7317

S2 s3
!/ / -
) = E T3iV; + S0iD + E SjiWs, T = 1, 52,
Jj=1 Jj=1

S3
QO(’U)Z) = tin + thlw;a 1= 1a537
j=1

s3
¢ (p) = toop + thow;-, too =1, tjo = 0.
=
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Torma st Tpou3BONBHOTO & € Ry mMmeem

S1

p(uia) = ¢ (a%u;) = @ (%) @ (u;) = > _(a7) pjiuf + Z )P g5} + (@7)Pnoip + Z )Pnjiw;,

Jj=1

So S3
o(uia) = p(u;)pla) = ijiu;ap + Z gjivia” + noipa’ + aniw}o/’ =

S1 S2 S3
. / 0’ /
= § (o) pjiu; + § (@)% qj;v; + o’ noip + E (a”) Jnjzw],
j=1 j=1

=1
S2
p(via) = p(a’v;) = p(a’)p(vi) =Y (@) rjiv] + (o) s0ip + Z ) sjiw,
=1
S9 S3 52 53
o(via) = ¢(vi)p(a) = Zrﬁv;a” + sgipa” + Zsjiw;a” = Z(a")‘gﬂ'rjw; + a’sgip + Z(a Jsﬂwj,
Jj=1 Jj=1 Jj=1 Jj=1
p(wia) = p(a™w;) = p(a™)p(w;) = (o) top + Z Ptjiws,

S3 53
p(wia) = p(wi)p(a) = tpa” + Y tjwjal = altop+ Y () tjiw].

=1 =1
CrepoBarensho, (a%)Ppj; = (ozp)";'pji, kak (a®)¥ = (a¥)¥ mna mobbix o € Ry, ¢, €
’ !
(@®)Pq;; = (a”)liqj, (@%)Pry = (a”)%rj,  Aut(Rp), T0 Mbl HOTyYaeM HEOGXOMUMBIE COOTHO-
’
(@%)Psgi = afsgi, (a%)Ps;; = (aP)sj;, weHus mns ABTOMOPGU3MOB U3 YCIOBHS TEOPEMBL.
/7
(a”)ptm = Olptol', (O[Ti)ptji = (()ép)Tjth‘. Tax ZLaJIee,

S1 S2 53 S1 S9 s3
p(uq) - p(uz) = (Z Puilly, +Z vV, + N0iP +Z nl/Zwly> : (Z Pt +Z QujV), + Nop +Z ”uij) =
v=1 v=1 v=1 p=1 p=1 p=1

S1 S1 So S2

v,u=1 v=1 p=1 v,u=1

83 S1 S1 So
! Z ( Z pwp”; b:’k” + Z Z (p’”qw Cop T q,“pl,'j‘ dfﬁ)) w;W

v,u=1 v=1 p=1

S2 S3
o(u; - uj) =@ <Z a'{jvy + b?jp + Z b;’jwu> = ( -|— Z © U Sou + Z 7 t0u> +
v=1 v=1
So S3
+ Z P (a;'j) (Z Tkuvk> + Z %) U (Z skywk> + Z ® (Z tkyw;6> =
v=1 k=1

k=1 k=1

:(@?j)%ﬁz (@)oo +3° (1) t0y>p+zz )t +z (z +z t,w)
v=1 v=1

k=1v=1
So S3 So  So S3
v=1 v=0 k=1v= 1 v= 1 v=0
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Tak Kak tog = 1, tgg = 0,

So S3
@(uv <Z me + Z QWU + noip + Z Ny W ) . (Z T/Ljv:; + So05P + Z Sltjwit> =

pn=1 pn=1
S1 So S1 52
SONWITED S 9 TN IS
v=1 p=1 = v=1 p=1
o(u; - v ) = ( WP'FZC”WV) —pz z] tOI/ +Z (Z Cij tku) w;ga
= v=0

S2 S3 S1 S2 S3
p(v5) - p(ui) = <Z TujVy + Sojp + Z Sujwz) ' (Z Puitly, + Z QuiVy + Noip + Z nl/zwlu> =
p=1 p=1 v=1 v=1 v=1
Sa S1 Sa
SN WILEDS (z St ) i,

v=1 pu=1 = v=1 p=1
S3
p(vj -ui) = ¢ (d?jp + Zd;’jwl/> = Z P tow + Z (Z tku) wy,.
v=1 v=0 k=1 \v=0
W3 BblenpuBeI€HHBIX PABEHCTB CIEIYIOT TIEp-
Bble YeTbIPe DABEHCTBA U3 YCJIOBUs TEOPEMBbL. P = (pij)sy xs1>

O6paTHoe yTBepXKIeHNe 0ueBUaHO (cM.: [2]). R=(rij) s (sat1)s T = (Fiy) (oot ) x(sas):
Teopema mokazana.

Cuyuaii (b). p € J(R)?\ J(R)3.

HEKOTNOPHLE MATNPUUDBL

o Q = (Gij)(s241)xs1> S = (5i5) (s345) X (s24+1)>
Teopema. R = R’ mozda u moavko mozda,
K020a CYWECTNBYIOM HEBLPONCIEHHILE MAMPUYUDE U a8MOMOpPuU3Mm p nosa F, maxue, wmo

PT[/

’U/ E Tku - 0,82,

PT. [B,;,P} +PT. {C’/@’Q}(a/,..,o/ +QT- [DgT,P} o

So s S3
= Z SkuAﬁ + ZtkyBg + Ztk’ersBlea k=1,s,
v=0 = v=1

al,) +Q"- [ngp} (01,...0,.)

(0},-20%))

PT. [Bllcap](a;,...,agl) + PT [Ck»Q]

.....

2 S3
= Zsk—i-suAlp, + Ztk—i-sz/Bg + Ztk+su+sBﬁa k= 17337

"-lenn] )_ztkuc +ztkm k=Ts,
[ RTA 1
Tk Rl Zther +Ztk+w+g05, k=T1,s3,
v=1 v=1
T AT —
P'Pwﬂwa,—Zm D+ thnsaDEY, =T

P [Dff ]

(a; ..... Z b2 ( Z thyz via(DE)P) k=T, 53
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. / S 52 53
u o = idp, ecau qoi # 0; 0y = 0%, ecau pj; # 0; (v:) = ros "‘ZS” ! _|_Zr~v’ +ZS‘ W
o; = 05, ecau qji # 0; 0; = idF, ecau ro; £ 0; P\ T TP T2 Sty Tty T2 Sits ity

/ .
0; = 0}, ecau rj; # 0; 0; = a], ecau sj; # 0;

_ 7 :
0; = 7j, ecau Sjisi £0; 1 = Uj, ecats tjiys # 0;
/

T = Tj, ecau tjisits # 0 u py = tij, npu
i,j €{1,...,8}; tiys,j =0, npui=T1s3,j=1,5; v (pui) Ztﬂp“ +th+szwj,

o0 = 0, 70 = 0 npu @ = 1,82; si0 = 0, npu
t=1,54 s3.
Jloka3zaTesibcTBO. AHAJIOTUYHO MPUBEIEHHO-
My paHee [I0Ka3aTejlbCTBY PACCMOTPHM H30MOpP- o (w;) = th i+sPU} + th+si+sw;7
dusm ¢ : R — R ocrapnsomuii Ry Ha MecTe. j ]
Hanee, mycts

S S2 53
S1 s / ’ /
= pr —I—E Sjopu; + Ti0V; + S; W,
e(ui) = qoip + g pjiy + E njipu+ % (p) = Proo 2 5i0PY; § : JoYj E : j+s0W;
X X Jj=1 J=1 Jj=1
Jj=1 Jj=1
S2 53 rae roo = 1, 750 = sj0 = 0.
/ /
+ E q5iv; + E NjtsiWj, Torma st mpou3BONILHOTO @ € Ry mmeem

p(uia) = o (@7 u;) = o (@) p (u;) =

S1 S3
= (a”)" qoip + Z (a%)’ pjiu; + Z P njipu; + Z 7P qjiv; + Z (a7)’ njpsiwf,
j=1 j=1

S1 s S2 53
p(ui) = p(u)p(@) = quipa’ + 3 piwja” + ) mypuja” + 3 givia’ + 3 njpsiwje” =
j=1 j=1 j=1 j=1

S1 s S2 53
= aqoip + Z(a”)”ipjiu} + Z(a”)"jnﬁpu} + Z(a”)ei iV + Z(ap)Tjnj+5,-w;7
= j=1 j=1 j=1

S S2 3
p(vi0) = p(a”vi) = p(a™)p(vi) = (%) roip +D_ (")  sjipus + _ (a”)" rjiv; 4D (a”)" 4500,

s S2 53
o(via) = p(v;)e(a) = roipa’ + Z sjipuyal + eriv;ap + Zsﬁsiw;o/’ =
j=1 J=1 j=1

S S2 53
’ ’ ’
= OépTin + Z (a")"j sjipu;- + Z (Ozp)ej Tjﬂ};' + Z (Oép)‘rj Sj+5,‘w;,

Jj=1 j=1 j=1
S
p(wia) = p(aw;) = p(a™)p(wi) = Y (™)  tjipspuf + Z P tjrsivsw),
j=1
’ 53 ’
p(wier) = Zt] i+sPUsQ’ +Zta+sz+sw af Z (@) tyapopu; + (@) by gip o).
j=1 j=1

(@7)Pqo; = aqoi, (a7)Ppji = ()7 pru (a)Pq;; = (a”)igj;,
(a)"ro; = a’roi, (%)  rji = (a”)’ 5 rji, (%) s % s, (@)’ sjpsi = (@) 5154,

(@) s = ()7t i, (Of”)ptﬂsws = () tjgsits:
E s 82 53
o(us) - p(u;) = (%ip + me'ui, + Z Ny, + Z Qiv,, + Z nu+siwly> :
v=1 v=1 v=1 v=1

13
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(qo]p-i-ZpMu +anpu —|—quvu+2nu+”w > =

p=1
S1 S2 ,
= pz puip]sal +Z QoiPrj + Pri (dos) +Z ol 4> (pmq,‘j: &b+ qupit d’JL) puj,+
v,u=1 i,7=1 v=1 p=1
52 S1 52 , o
3 (30 ) 3 (35 w353 (it i) )
k=1 \v,u=1 k=1 \v,pu=1 v=1p=1

o(u; - uj) = ( ZJp+Z:b”pu,,—|—Za”vl,+2b )
S, \p S2 S3
= (@) e )+ > (8) e ou) + > (a5) 0 w) + > (4)" @ (w,)
v=1 v=1 v=1
s S2 s3 s oy s s3
(G?j)p Pproo + Z Skopuy, + Z TroV’) Z Sk+soWy | + Z (bi”J) (Z t,pu), + Z thts Vwk) +
Jj=1 k=1 k=1 v=1 k=1 k=1
s So S3 S3 s 83
+Z (a?j)p(%up +Z Sk DU}, +Z T Vk +Z Sk+ts uwi) +Z (b;’j)p<z e vy sPUY, +Z tits V+sw§€> =
v=1 k=1 k=1 k=1 v=1 k=1 k=1
_pz Qg TOV+Z<Z a;’] Sky"‘z(”) tky+z i tkl,+s>puk+
S Sa S3
+ Z Z ” rvak + Z (Z alu] Sk4sv + Z ( ) tk+su + Z (bzu])p tk:+s V+s> Wk,
k=1 v=0 v=1
S1 S 82 53
o(ui) - p(v;) = <(J0ip + me'ui, + Z nyipu,, + Z quiv,, + Z n,,+siwf,> .
v=1 v=1 v=1 v=1
s So S3
. (Tojp + Z 85D, + Z Ty, + Z 8#4_5ij> =
p=1 p=1 p=1
s S1 82 S1  S2
(pkz Toj Tt Z Zpuﬂ’a Al’/”jL) puj, + Z (Z mer,” Cl/“) W,
k=1 v=1 p=1 v=1 p=1
s s3
v=1 v=1
s s S3 S3 s 53
= Z (éfj)ﬂ (Z truputl + Z tk+syw§c) + Z (Civj)/’ (Z th ypsPUL + Ztkﬂ V+Sw;€> =
v=1 k=1 k=1 v=1 k=1 k=1
S S
= (Z tku + Z ’Lj tk V+S> puk + Z (Z ” tk+su + Z ” tk—i—s V+s> wk7
k=1 \v=1 v=1

— v=1

s S2 53
e(v;) - p(us) = <7’0jp D S+ Y Tt Y 5u+sjwﬁl> :
p=1 p=1 p=1
S1 s So S3
- <q0ip IS ST S w) _
v=1 v=1 v=1 v=1

S

51 S2 83 S1 S2
:szwzzwmmpWQizszW%@
k=1

v=1 p=1 v=1 p=1
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S S3
p(v;) - p(ui) = @ (Z dpu, + > d?jwy) =
v=1 v=1
s o s s3 S3 S S3
= Z (d;jj) (Z tk‘l/pu;g + Ztk-l—s I/w;g> + Z (d;/])p (Z tk u+sPU;€ + Z tk+s U+Sw;€> =
v=1 k=1 k=1 v=1 k=1 k=1
S s 0 S3 S3 s p S3
=3 <Z CHRTEDD <d%>”kv+s> Pt 3 (Z (85) terew + 3 <d>> ks
k=1 \v=1 v=1 v=1 v=1

U3 BbIENPUBEICHHBIX PABEHCTB CIEAYIOT He- T
00XOMMBIe YCIIOBUS TEOPEMBI.
OGparHoe yTBepKeHHe 09eBUIHO (cM. [2]).
1 !/
Teopema mokazana. § = 85— 5§, HEKOTMOPbIE MATNPUYDL
Cutyuaii (¢). p€ J(R)\ J(R)%.

Teopema. R = R’ mozda u moavko moada, Q=

%0200 CYWECMBYIOM HEBBLPONHCIEHHBLE MAMPULDL

(t7) (s34 42) X (s34 42)

(@i3) (sa+ 5y x(s141)s S = (8ig) (sg+5742) x (s2-+5")

P = (pij)(si41)x(s1+1)s = (Ti) (s34 x (s2+5) > u asmomoppusm p noas F, maxue, wmo
PT'|:A;€7P:| —Zrk yAp‘l'erk: u+s’A k:178/7
(o10ty) A=
PT [A Zrk+s’ A + ZrkJrs/ l/+s’A k= 17 52,
pr. [B,;H,,P} / +PT. {C‘,Q+S,,Q} o+ QT [b;j;s,,P] / -
(07,-50%) (01,-0%) (01,---,0%,)
s’ So s" A S3
= Z sk, vAD + Z Sk, vts' Al + Z e, By, o+ Ztk,ws”Bﬁ + Z tk,vrsria By, k=1,8",
v=1 v=1 v=1 v=1 v=1
T =/ T >/ T T —
P [Bk)P](a;,...,ag )+P ’ [Ck)Q} (0], )+Q ’ [Dk ’P](eg 00)
1 1 2
’ 59 =z A s3
= Z Skts't, l,Aﬁ—I—Z Skts!, ,,_,_S/A’,j-i-z trts, VB£+S/+Z trtst, u+s”B1€+Z tits, vtsr4a Bl k=1, A,
v=1 v=1 v=1 v=1 v=1
S,
T T T T i
Pt [lecap](a;,...,agl) + P [O//ﬁ?Q](O'i,..A,o’gl) +Q" - [Dy 7P}(9£W’9;2) = ZSkJrsw,\,uAﬁ—F
v=1
So A S3
+ Z Shts+x, vts' AL + Ztk+s”+/\, uBﬁ_,_S/ + Ztk+s”+/\, vs BD + Z thts'4n, v4s42 B0, k=1, s3,
v=1 v=1 v=1 v=1
s" A S3
T |:C],i‘+s” R} (o] o = Ztk,l/c5+s’ + Ztk,u+s’/C5 + Ztk,u+s//+)\cypa k= la SHa
1rTey v=1 v=1 v=1
" [Ch. R] ot) Z thrsr,vCp o+ Z trys, v s CO + Z s, vrsranChy k=1,
v=1 v=1
s" A S3
0 R] (o1, o) = Ztk+s//+,\,u0,’f+5/ + Ztk+s"+x,u+s“cff + Ztk+s“+x,u+s“+/\cz’37 k=1, ss,
v=1

v=1 v=1

A S3
P |:Dk+s’aR:| .. 0/ — Ztk v ( y+s’) =+ I;ltk,u+s” (DZ)p + I;ltk,u+s”+)\ (D?:)p, k= 1,8//,
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s A S3
PT[DIF R] = D thtsrn (Df+s’>p+ztk+s”=v+s” (D2) "+ tirsrvasren (D7), k=T.X,
e v=1 v=1 v=1

s" A S3
~ 4 . .
T T 2 : T § : T\P § T\P
P [DkaR] (91 0 ): tk‘+s”+)\,1/(Dy+s') + tk+s”+)\,u+s” (D,/) + tk+s”+/\,l/+s”+>\ (Dy) 7k = ]-a 53,
s,
v=1 v=1

— v=1
aizag-,ecnu pji # 0; pij = Tij, npu i, j =1,8';
o; =03, eciu gj; # 0; Psitij = Sij, upu i =1,8" j=1,¢;
0; = a;, ecnun 1j; # 0; Qs'4i,j = Ssiri,j, IpH 1 =1, A, j = 1,5,
0; =0}, ecnn 14 o iy # 0; Tetqj =0, mpmt=1,89, j = 1,5
0; = o, ecmm sj; # 0; Sevqrti,j =0, mpui=1,s3, 5 =1,¢;
91' = TJ/'; €CIIN Sj4 s’ i+s’ # 07 Di,s'+5 = 07 npn 1= 17517 .7 = ]-a S”;
Ti = 0';'7 ecm t_’ji 7é 07 Ds'+i,s'+5 = t’ija npun i7 7 = ]-75//;
T, = 9;7 ecam thrs”,iJrs” # O, ds'+i,s'+5 = ti,s”+j7 Ipu 1= 17 >‘a J — 17 SN;
Ty = Tj, ecl Liyoryx ivsiyn 7 0, tsryrtij =0, mpu i =1,s3, 5 =1,5";
Poo = 1; o Tsiti, /g = Estii, s g, TPH G, § = 1, A
pio =0, mpr i =1, 51 ti, sy =0, mpu i =1,8", j = 1, \;
di0 = 0, npu 1=1, s+ 525 ts”Jr)\Jri,s”Jrj = 07 npu i = 17537 .] =1, A.
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