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Kupum

Xozupru kyHaa Jlu anredpanapHuHr ymymiammMacu xucoosianran JIeionu
anreOpanapu cuH(pU kajaan cypatiaa yprauuimokaa. Jleiouuiy anredpanapu yrraxn
acpHuHr 90-iimnapuaa ¢ppaniys marematuru XK.J1. Jloge Tomonnaan ymoy

[, [y, 1] = [[x, ], 2] - [[x, ], y]
JletiOHMIT aWHUATH OWJAH XapakTepilaHaguraH anreOpa cudartuga ¢anra
KUpUTHIITaH [6].

Tabkunnam >xouszku, JIeHOHUI aWHUSITUHU KaHOATIAHTUPYBUM anredpa
oupunun O0ynubd 1965 imnna A. bnoxuuHr umuga D-anreOpanap HoMu OunaH
KupuTwiran »au. Jlekun, D-anreOpanapHu Vpranumra yHYaJIHUK 3bTHOOD
oepunmaran 0ynu6, ¢axarruna XK.JI. Jloge Ba T.[lupamBUIMHUHT UILIapUAaH
keilmnruna JlelOuun anreOpanapu kagan cyparja ypraHuia OoIUIaHIM Ba
XO3Upru KyHra kenud Oy anreOpanapra OarullUIaHTaH OUp KaToOp Makojajlap 4om
KWINH]IN.

K.JIL. Jlome Ba yHUHI WIMHUNA XaMKOpJIapu TOMOHMJAH acocaH JlelOHu
anreOpajapy KOTOMOJIOTMK HYKTau HazapjaaH ypranunraH Oyica, IIILA. Aronos,
B.A. Omupos, 1.C.PaxumoB, .M. Puxcuboer, A.X.XymoibepaueB Ba OoIIKa
OJIMMJIAPHUHT HILIapuga Oy OObEKTHHHI CTPYKTYpaBUU HazapusiCh YpraHuiraH
[9, 10, 11].

JleiitOonun anreOpanapu cuHdu Jlu anreOpanapuHUHT  ymymilaliMacu
Oynrannauru ydyyH, TaOuMil paBUIIa HWIBNOTEHT Ba euumin Jlu anreOpanap
Hazapusicuja YpuHiu Oynaauran Oup KaHya HaTWxkaigap Ba ycymnap JlenoHuiy
anreOpanapuradya KeHrauTupuiaam.

UYeknu ymyoBnu Jlu anrebpanapu KJIacCUK Ha3apUsICUIAH MabIyMKH, YEKIIU
VnuoBnu Jlu anreGpanapuHu ypranuil HUJIBINOTEHT JIu anrebpanapuHu ypraHuiil
Macajlacura KeiaTupuirad. Makcuman HuiIbUHJIEKCTa sra oynran Jlu anredpanapu
cuH(du 3ca HUILNOTEHT JIu anredpaiap CHHPUHUHT MyXUM KHUCMU XUCOOJIaHAIH.

Masbnymku, JIu anreOpanapu yuyH MakCuMall HWIBMHAEKC, aaredpa yiI4oBu
Owna" ycTMma-ycT Tywaau, xamja OyHpai anreOpanap dunudopm anredpanapu

ne6 nomuanaau. JleiOnun anreOpanapununr Jlu anreOpanapugan dapkiu
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KUxaTiapuaaH OWpu IIYHJIAKH, YHUHT MaKCUMall HWIbHHACKCH anredpa
yndoBuaan Outrara karra Oynanu Ba OyHmail JlelOuuil anreOpaiapuHud HYII-
bunudopm JlelOuui anredpaiapu aernnaiu.

[y ©6oucaaH, HUIBMHAECKCH alreOpaHUHI YI4OBHra TeHr OynraH JlehOHuI
anreOpanapunu, sbHu ¢Quiaudopm JleiOuuil anreOpanapyHu YpraHuil MyXUM
xuxatr xucobnanagu. Dumudopm  JleiOuuny anredpanapu  HUIBIMOTEHT
anreOpajJapyuHUHT HECOATaH cojJa KUCMU OVIUIINIa KapamacJaH, yjlap erapinya
Mypakkab xycycusitnapra sra. IIyHUHr ydyH, ylapHH rpayupoBKa IIapTiapu
OwiaH ypraHuil Kyldailpokaup Ba Oy Oopajga TaOumii paBULIIard rpaayydpoBKa,
MaKCUMaJl Y3YHIUKIAru TpajyupoBKa, Oepwiran QuiTpiaimra Moc KelyBUYd
rpaiyupoBKaliap KaOu Typiu XWJl rpaayupoBKanap/iad Gpoiinaianuianm.

Euumnm JleiiOuui anreOpanapunu yprauumijga JIeiOHUI anreOpacuHUHT
HUJpaJNKald Ba HWIPAJAUKATHUHT JuddepeHunanIanuiapy MyXUM  pojb
Vinaiinu. Euumnm JleiiOHun anreOpacMHMHT Ba HWIPAAUKaANT YIYOBIAPUHHUHT
(dbapku HWIpAJUKAIHUHT HUJI-HUIBMOTEHT OYynMaran nud@epeHnuanianuiapHuar
MakcuMall coHujaaH omud kerMaiiga [3]. CyHrru Wwinapaa HUJIpaauKaiu
Oepwiiran eunmin JIeOHuUI anreOpaiapuHUHT Ta0UFUra Joup OUp KaHya UIIap
yorm st [3, 4, 5].

Hedbopmanusuiap Hazapusicu Oepuiran anreOpanap KYNXWUIUTHAA MYXUM
axamusiTra J3ra Ba Yy alreOpaHUHI TEOMETPUK HYKTaW Ha3zap/laH YpraHuil
nuMKoHMHU Oepanm [1]. AcconmatuB Ba JIu anreOpanmapu ydyH aedopmarysiiap
Hazapusicu M T'epcrenxabep [2] Ba A.Hwmxenxywuc, P.B.Puuapaconnapuunr [3]
unulapuaa Keatupwirad. bup Yy3rapyBumnm nedopmanusiiap Hazapusicu Jlu
anreOpajJapuHUHT  KOTOMOJIOTUSICM  Ba  MH(UHUTE3UMan  jaedopmanuanap
opacumaru OOFJAHUIIHK TONUII HWMKOHUHU Oepaau. bByHman Tamkapu
uHpuHUTE3UMaN aepopmanuanapHu Tonum Jlu anreOpanap KYNXWUIMTHAIATH
KaTTUK anre0pajiapHd TONUIIAA KYJJAHWITAaHW YYyH YJIapHU XucoOJamn
anreOpauk T€OMETPUSTHUHT acocHit Macananapu XxucoOJlaHaIx.

A. X Xynonbepaues, b.A.OmupoBHuHr wunuiapuga Hynbbuaudopm JleitbHuU
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anreOpaJapuHUHT UHQUHUTE3UMAN Jedopmanusiapu TYIUK TacHU(IaHUO,
oJIMHTaH TacHU( épaamuaa 0ab3u KaTTUK ajaredpanrap Tonuiaras [5].

Yumby OutupyB ManakaBuil umu euyumian JlelOHui anreOpamapuHUHT
uHpuHUTE3UMaNn JneopmarusIapuHd  Xxucobisaimra OaruiiaHradH.  butupys
ManlakaBuil wummaa Hwipaaukanu dunudopm Jleibnun anredpacuman ubdbopar
oynran eunmin JlelOHuil anreOpallapyHUHT WHQUHUTE3IUMAN Aepopmanusiapu
tormirad. Takuam xousku, hunmudopm Jlendnun anredpanapu ydra cuHbaaH
nbopar O6ynmmbO, xap Oup cuH] Oup Heuta eummian JleOHuIl anredOparapuHU
oepagu. Ukxkuaun cuad dmmmdopm JleliOnuiy anredbpacu opkaiud 7 Ta €YUMIIA
JleiiOHuL anreOpanapyuHU CHH(pU XOCHJ KWIMHraH Oynu0, ymoOy Outupys
MajlakaBUi UWIIWjga 11y e4uMiau —anreOpanapaaH Oupu  ypraHuiraH Ba
uHpuHUTE3NMaN Aedopmanusiiapu TYIUK TacHudiaanrad. byHman Tamkapu,
TaHJIaHTaH anreOpanuHr auddepennuamianuiap Gazocu xaM TYIuK TacHU(IaHUO,
OJIUHTaH TacHu(puap ¢&paamuaa 2 — Tpynna KOUUKIUIApU ZLAL, L)
kouerapanapuauar BLY(L, L) yayamiiapu TonwiaraH. MabiyMKH, ZL*L, L) Ba
BL*(L, L) uu Tomumr 2 — rpynmna KOromMoJOTHs HL*L, L) HE TONHMII HMKOHHHH
Oepaau, xamaa HLZ(L, L) HuHTr HOJITA TEHT OYIUIIM alreOpaHuHT KATTUK OYIuIIn
eTApIWIUK IIapTh XucoOnaHaau. buTupyB ManakaBuil uiuga YpraHuiraH
anreOpaHUHT UKKUHYM TPYIa KOrOMOJOTHS HOMNAAaH (PapKJIWIUTU KYpCaTUIIraH Ba

XyJnoca cudaTuga yHUHT KaTTUK MaCJIUTH 3ra 0yiamus.



I-506. ACOCHUH TYHIYHYAJIAP BA EPJIAMYUA ®AKTJIAP

1.1-§ Acocuii TymyH4asaap

Yumby mnaparpadna OuTupyB ManakaBui wumuga ¢oiganaHuiaanural
acocuil TylllyHYa Ba Tabpudiiap KeITUPUIAIH.

1.1.1-tabpu¢. Arap uxtu€puii X, y, z €G sneMeHTIap YU4yH KyWugaru
aliHuATIAap Oakapuiica:

[x, X] = 0 — aHTUKOMMYTAaTUBJIMK aHUSATH,
[[x, y], z] + [y, z], X] + [[Z, X], y] = 0 — SIxoOu aitHusTH,

Oy epna [-,-] — G 1a aHUKJIaHTaH KYTIaUTUPUIIl aMaJIH.

VY xonna, F maiinonu yctunaru G anrebpacu Jlu anredpacu nevtmnanm.

1.1.2-tabpud. Arap uxtuépuit x, y, zeL snementnap yuyH Jleitonun
aliHUATH OaXkapuiica:

[x, [y, zI] = [[x, yl, z] = [[x, z], y]

Oy epna [-,-] — L na aHukimanran kynauTupuin aMaliu.

VY xonpma, F wmaiinonu yctugmarm L anreGpacu JleiOnui anredpacu
nerunnagn

NxTtuépuit JIn anredpacu JleliOuui anredpacu 6ynaau.

A anreOpacu Z,-rpaayupiaHraH aireOpa €ku cymnepanredpa aedunagy,
arap A=A DA, 06ynca, 0y epaa Ai'Aj C Aitjmod 2), 1, J€EZ».

1.1.3-tabpud. Arap Kyitugaru maptiap Oaxapuiica:

[x, y] =—(-1)* [y, x] uxtu€pun xeG,, yeGg nap yuyH,
DX, [y, 21+ D™y, [z, x]] + (D2 [x, ¥11 =0

uxtuépuit xe Gy, yeGg, zeG, nap yuyH (JIkobu cynepaiiHUATH).

bepunran [-,-] xynalitmanu Z, — rpagyupianran ainreopa G=Go®G; Jlu
cynepaiareopacu Jelriaam.

1.1.4-tabpud. Arap Kyituaaru maptiap Oaxapuica:

[x [y, 211 = [[% y], 2] = (- )™[[x, 2], y]

uxtuépuit xel, yeL,, zeLlg, map yuyHn (JIeiiOHun cynepaitnusaTn).



VYV xongma bepunran [-,-] kynaiitmanu Z, — TpaJlyupliaHran anredpa
L=L,®L, JleliOuuri cynepanredpacu aeHunaiu.

1.1.5-tabpu¢. Arap wuxtuépui x,yelL  y4yyH KyHuMOgaru TEHIJIMK
Oaxapuica:

d(xy)=d(x)y+xd(y).

VY xonga ymoOy d:L—L cuszuknu akcinantupuin 6epuiiran L anreOpana
nuddepeHman gennagm.

Nxtuépuit L JleiOuun anredpacu ydyH KyWHJard KeTMa-KeTIUKIapHU
AHUKJIANMU3:

LU=, LR M) o>
L'=L, L*'=[L*, L], k> 1.

1.1.6-tabpud. L JleliOuun anredpacu euumiiu Aevwiaau, arap myHaau
meN maBxya Oylicaku, HaTHXaaa LIm=q Oynca. Ana myHAailk m JapHUHT
AHT Knuurura L ednmiiy anreOpaHuHT UHACKCH JeUHIIaIn.

1.1.7-rabpud. L Jleitbnun anredpacu HWIBINOTEHTIM JEHUIAIU, arap
wyHnaii seN wmapxyn Oyiacaku, HaTiwkaga L°=0 Oyica. Axa myHjai
XyCcycusaTra sra OYJraH MHUHHMal S COHU HUJIBINOTEHTIUMK HWHACKCH Eku L
anreOpaCUHUHT HWIBUHACKU JEeHUIa U,

1.1.8-tabpud. L JleiOaur anreOpacMHUHT MaKCHMal HUIMOTCHT
ujeanura yHUHT HUJIpaguKaiu 1eriaim.

1.1.9-tabpud. Arap dim L' = n+1-i oynca, Oy epran=dimL Bal <1< n.

VY xonna, n-ynuosnu L JleliOuun anredpacu Hynb-Qpuinudopm aeriunaiy,

1.1.1-Teopema. Uxtuépuii n-ymuoBnu HylIb-Quinudopm JleOuu
anrebpacu L ma mynmait {e;, €, ..., €,} 0a3uc maBxynaku, L anredbpacumaru
KyIlaliTMa KyHHJaru KYpUHHILITA KEJIAIn:

[ei, 1] =€+, | £1<n-1,

Oy epJa MIITUPOK ITMAraH KynaiTMmayiap HOJIra TeHT Oyiaau.

1.1.10-tabpud. Arap dim L'=n—i, 2 <i<n 6¥1ca,

y xonaa, L JleliOuun anre6pacu punudopm neinnanu,



L — d4exknmu yma4yoBaum HuipnoTeHTNM JleOHun anreOpacu OYJICHUH.
gr(L)i:=Li/LiH, Il <1 < s-1 ne6 omamus, Oy epma s —L anreGpacuHuHr
Huneubaekcu, Ba grl=gr(L),®@gr(L),® ... ®gr(L)s; ned Oenrunad omamusz. Y
xonga [gr(L);, gr(L);] < gr(L)i+j, 0ymanu Ba 6us rpagyupnanran grl anredpacura
ara Oymamus.

1.1.11-tabpu¢. IOxopumarn KkaOu aHUKIAHTAH TpagyHUpOBKaIapHU
Tabuuii rpaayupoBkanammi ned atanagu. Arap L JleitOnun anrebpacu grlL
aareopacura uzomop¢ Oyica, L tabuunii ycyn Ounan rpagyupianrad JleiOHui

anredpacu JelrIaam.

1.2-§ Epaamun daxraap

Ymby teopemana tabuuii ycynna rpagyupianradn ¢unudopm JleiOnuil
anreOCUHUHT TaCHU(U KEITUPUIITaH.

1.2.1-Teopema [9]. Uxtu€puii n—ya4yoBau KOMIUIEKC  TaOuui
rpanyamtamrad  JleliOuun anrebpacu  Kymparu kydhtu OunaH uzoMopd

O0ynMaran anreOpanapra uzomopd 6ynanu
Fl': [ene]=es, [ene1]=eq rae 2 <i<n-l,
F2:  [ene]=es, [ei,e1]=ei Tne 3<i<n-1,
F): [enei]l=—[eneil=ei, [eieniil=len1ieil=a(-1)"e, Tae 2 < i< n-1,
Oy epJa UIITUPOK dTMaraH KymauTmanap Hoira TeHr oymanu, o€ {0,1}, arap n

Kyt Oynca Ba a=0, arap n Tok Oyca.

L — wexknu congaru Hoin OYynmaran ¢azonud Z-rpaJlydpoBKaIaHTaH

JleiiOnun anrebpacu  OYJCHH, SbHU MXTUEpUU 1, JEZ Tap y4dyH L=@® v,
ieZ

Ypurmu 6yicun, Oy epaa [Vi, Vil < Vi



L munenorent JleiOnun anredpacu Jleiibnuna OofiiaHran rpajayupoBKara

MMKOH s[pataju feimus, arap L=V, ®V, @ ... ®V, , 0y epna V;#0 nxtuépwuii 1

yayH (k; <1 < k). [(®L)=k—k;+1 conu rpagyupoBka y3yHIUTH AcHUIaIU.
Keitnayamuk /(L)=max{len(®L)=k-k;+1 [ L=V, ®V, © ... @V, 0Oornanran

XoJnaa rpagyupianrad} Hu L JIeliOHull anreOpacuHUHT y3yHJIUTU J1e0 aTaiMus.
L JleliOuunr anreOpacu MakcuMall Y3yHJIMKIArd anrebpa aedunaau, arap
[(L)=dimL 6ynca.

1.2.1-Mucoa. Hynb-punudopmau L JleitOHun anredpacu Makcuma
y3yHnukaaru aiareopa Oynamu. XakukatnaH xam, 1.1.1-teopema nma 1< 1 < n
yuyH Vi={e;} nebd kalOyn kuicak, 6uz L=V,®V,®...®V, ra sra 6ynamus, Oy
epaa [Vi, VilcViy.

1.2.2-Teopema [10]. HMxTu€puidi n-yn4yoBIM KOMIUIEKC EWHIMAWIUTaH
bunudopm Jlu Oynmaran Makcuman y3yHiauknaru L anreOpacupa uryHpai
0asuc {x;, Xz, ..., Xp} MaBXkynku, L garu kymaiitma ydyH Kyidugars YypuHiu
oynanu:

[x,X,]=X,, 2<1<n-1
(MIITUPOK 3TMarad KynakTMmaiap HOJITa TeHT OYiaamn).

V3yunuru n—1 Oynran komruiekc n—ymuoBnu unudopmin JlerOHuI
anreOpacu L Oepunran OVyncuH. 1.2.1-Teopema naH kenu® uukaauku, L
anredpacuaa myHaan 6asuc Mapxya 0yiau0, yHIa YHUHT KynalTMacu KyHuaaru
y4dta KypuHulgan oupura sra 0ynaau Fy, Fy, Fs.

1.2.1-Tacamk [11]. L — y3ywnuru F, cundura termnum OyiraH,
y3yHnuru n—1 6ynran ¢punudopmnu JleOuuil anredpacu O0yiacun. Y xonna n—1
Y3YHJIUMKIAaru rpaAyupoBKa TaOuuii rpayupoBka OWIaH ycTMa-yCcT TyIIaau.

1.2.2-Tacmuk [11]. Y3ynnmuru n—1 6ynran F, cundura terunum 6yiaran
uxTu€pul  n-ymuoBau  puimdopmin  JlelOnunr  anrebpacu  Kyluaaru
anreOpanapHUHT OutTacura uzomopd Oynanu:

g2 :{[yl,y1]=y3,
eyl = Vi 3<i<n-l,
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M, (k): [Yi9Y1]ZYi+1a 1<i<n-2,
1 : [ynyn]:ykﬂ,l, 1Si£n-k)3sksn_l,
[Vi Y11= Vi 1<i<n-2,
. _n-1
M23 [Yi,yn]=yn+l. , 1<i<s——,
Tﬂfl 2

[V Yal=0ay,,, a#=0,

M .{[Yia}Il]ZYiHa 1<i1<n-2,
’ [ynayn]:ynil,

Oy epla UIITUPOK 3TamaraH KynmalTManap HoJira TEHT Ba {yi, Y2, ..., Yn} —

TErUIUIA aJireOpaHuHr 6a3zucu Oynaau.

Kyiiunarn teopemana HuiIpaaukalyd TaOUUN ycylja TpaaydpiaHTaH
€YMMJIA aITeOPaCUHUHT TaCHU(DPHU KEITHUPHUIITaH.

1.2.3-Teopema [4]. Hunpagukanu F’ ra uszomopd 6yiran (n+1)

VnuoBnu eunmin JleitOuun anredpacu, Kyhuaarua y3apo uzomopd Oynmaran

anreOpanapaan oupura uzoMopd.

le,,e,]=e,, [e.el=e.,, 3<isn—1,
R (a):ile,x]=—¢, [e,x]=—(—1e, 3<i<n,
[x,e,]=¢, [x,x]=ce,, a €{0,1}.
le,e]=¢e,, le,el=e,,, 3<i<n—1,
R (a):1le,x]=—¢, [e,x]=—(—1)e, 3<i<n,
[x,e,]=¢, [e,,x]=ae,, a #0.
le,e ]l=¢e,, [e.,el=e.,, 3<i<n—1,
R, :ile,x]=—e, [e,x]=—(—-1e, 3<i<n,
[x,e,]=¢, [e,,x]=(1-n)e, +e,.
le,e ]l=e,, [e.,el=e.,, 3<i<n-|,

e,x]=—e, [e,x]=—(—-1)e, 3<i<n,
R4(a):[1] o Le,x]=—(—1e,

[x,e]=e, le,,x]=—ae,, a#l,

[x,e,]=ce,.
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el,X]:—el _aez, aE{O,l}, [629x]:_62)

R.(a):q[e.e]=e.,, 3<i<n-—1,
e, x]=—(i—-De, 3<i<n-1
[x,e,]=e +ae,, [x,e]=e,.
le,e ]=e,,
[elax]:za,‘em [ezax]:_eza
i=3
R (a,,a,,.0,,1,0):5]e e]=e.,, 3<i<n-—-1,
[e,,x]= > a,..e,, 3<i<n-1

j=i+l

[x,x]=2e,, [x,e,]=0e,, O¢&{0,~1}.

JletOHuI anrebpacu yuyH KOTOMOJIOTH rpynna TabpudaapuHu KEITHPAMU3.
1.2.1-Tabpu¢. F maiinonga L — JleliOuun anredpacu Ba F-monyn M
Oepuwiaran OYJicuH, arap KyWujaaru L em M ra yTKazyBuM HKKHUTA
aKCITAHTUPHILL
[-,-]: L*M->M, [-,-]: M*L->M
KyHUJaru y4ra akCHOMaHu KaHOATJIaHTHpPCa:
[m,[x,y]1={[m,x],y]-[[m,y].x]
[x,[m,y]]=[[x,m],y]-[[x,y],m]
[x,[y.m]]={[x,y],m]-[[x,m],y]
uxtuépuni meM, x, yeL yuyH.
VY xonga, M tymnam L —JIeliOHul anreOpacMHUHT TaCBUPH JIEUUIIAIH.
L — JleitOuuny anreOpacu Ba yYHUHT M TacBupu YyuyH Oeirumiamn
KUPUTAMU3:
CY(L,M):=Hom(L*" M), >0 na (n<0 ga, C*(L,M) Hu HO 1e6 oIamu3).
C*(L,M):= @ C"(L,M). C*(L,M) TyIUIaM eneMmeHtTiaapu M kuiimatinu L 3anxup

nez

neinnau, C(L,M) TYIIaMHUHT DJIEMEHTIAPH /- IAPaKaJd 3aHKUD AeHUIa .

d": C"(L,M) —» C™'(L,M) romomopdu3M Kyiraarida aHHKIaHTaH OyICHH:
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n+l

(dnf)(xls' .. 7Xn+1)::[xlsf(X29' .. 9Xn+l)]+ Z (_1)i[f(X19' ce )21 9o 7Xn+1)9Xi]+
i=2

j+1 A
+ Z (_1)’1+ (f(Xlﬂ"'7Xi'19[Xi9Xj]9Xi+19°'-7Xj9'-'7xn+1)9

I<i<j<n+l
oy epna feC(L,M), x;eL Ba X Gearucu X HUHT TYMIUO KOJTaHMHHU OWIIUpPaIH.

d: C(LM) > C (LM) mynzait omepatopku, d omeparop C(L,M) ma d"
ounan ycrma-ycr. d" omepatopuunr sapocunu (Z"(L,M):=Kerd") n-taptubiaun
kormkib, d*' oneparopruHr 06pasu sca (B"(L,M):=Imd"") n-raptuGnu xouerapa
neiiunamy. Texmmpuimn mymxuard, BY(LM) ¢ Z"(L,M) myHocabar ypuHiu.

HL"(L,M):=Z"(L,M)/B*(L,M) daxrop dpazo M xuiimariau L anreGpanuur n-
Aapaxkaid KOrOMOJIOTHK (pasocu Aeiunaam.

1.2.2-Taspud. Z*(LM) ra 6Gepwiran L Jleibuun —anreGpacHHUHT
nHpuHUTE3UMAN AePopMalUACH TeHIITaIn.

1.2.4-Teopema [7]. G-ueknu Ya4oBIU Xapakrepuctukacu 0 Oynaran sspum
conna Jlu anred6pacu Ba G na yeknu yauosau YHr M monyn Oepwiiran OYIicuH, y

xona uxruépuii i > 0 yays HL'(G, M)=0 ypurmn 6¥1a10.



11I-6OB. BEPUJITAH ®WIN®OPM HUJIPAJIUKAJIN EYUNTYBUAH
JEABHUL AJITEBPAJIAPUHUT MTHOUHUTE3UMAJI
JTE®OPMALIUSICHU

2.1-§ R (a) anreOpanuHr 1udpepeHuaIalLIaAPH

Ymby mnaparpadna 1.1.4-Teopemana keatupwiran euumiin JleOHMIT

anreOpagapuHUHT OupuHYKM CUHGUHUHT TuddepeHunannaniapy XxucoonaHaau.

[e,.e ]=¢e,,
[e,,e,]=¢.,, 3<1<n-1,
|[x,e]=¢e,,

Rl(a’)' [el,X]— el,
[e,x]=—(1—-1e,, 3<1<n,
[X,Xx]=0ae,,. a € {0,1}.

2.1.1-Tacauk. R, (a) anreOpanuHr auddepeHUWIIANLIAPU YMYMUU

KYPUHUILN Kyiuaarndya Oyinanu:

a 0 b 0 0 0 0
0 dI-a)e 0 O 0 0 0
0 0 2a b 0 0 0
0 0 0 3a 0 0 0
Der(R () =] . . . ) : |
0 0 0O 0 - (n—2a b 0
0 0 o o - 0 (n—1a 0
b d o o - 0 0 0

oyepnaa, b, c,d e C.
Hcoom: Ri(o) anredpa 6a3uc snemMeHTIapu yuyH qudepeHnuanianm mapTuHu
TEKIIUPaAMU3.

ANTAINK
d(e)= a.eta,e ta.e+.+a e + B.x
d(x) =y.e ty,e tye +..tye + ﬁx

OyJCHH.

13
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Jactao, (81 ) 81) KybTmk  yayH auddepeHnuaniam  apTHHA
TEKIIUPAMH3:
1) (81 981) : d(eje)=d(e )e +ed(e)
dle)=(a, e +a,e +..+a,e +Bx)e +el(xe +a,e +..+a,e +BX)

a3,lel + 053’262 +...+ a3,nen + ﬂ3x = 051’163 + 051’364 +ot al,n—len + ﬂlel + 051’163 o ﬂlel

By TeHrnuknan Kyhugarnda MyHocaOaTiIapHH OJaMu3:

a,, =0,

a,, =0,

a;,= 2061,1,

a,, =a,,,, 4<k<n,
B, =0.

Hudbdepennumanian mapTuHu (81 5 ei) KyTIUKIAN YU4yH TEKIIUPCAK
2) (e,e): d(ee)=d(e)e +ed(e) 2<i<n,

0= (ozue1 toa,e +..t+ta e + B.x)e, + el(ozl.,le1 ta,e +..ta, e + [.x)
0= ai,le3 - ﬂiel

KyHuJaru MyHOCaOaTHH OJaMu3:

a,=0, 2<i<n,
B. =0, 2<i<n.

3) d(ee)=d(e)e +ed(e) 2<i<n, myncabatnan 3<i<n—1 Oynran
X0J1/1a KylHjarura sra oyinamus:

d(e.)= (ozi,ze2 +t..ta, e + B.x)e +e (ocue1 ta,e +..+taq e + B.x)

1L,nn

a,.e +.ta,.e +B . x=a.e +..+a

i+l,n"n

i+1,2 i,n—len + a1,1ei+1 - (i - l)ﬂlei

YI]_I6y TCHITIMKHHU COAAaTIalllITUPCAK KYﬁHHaFan TCHIJIMKIIaAPpHHU OJIaMM3!
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ai+l,2 09

i+1,3 ~ Yo

i+1,4 ai,S >
am,H - ai,i72 ’
ai+l,i - ai,H - (l - l)ﬂl D
ai+l,i+l - ai,i + al,l’
ai+l,i+2 - ai,i+l9
ai+l,n - ai,nfl ¢

i=2 xonna d(e,e ) =d(e,)e +e,d(e) ymby MyHOCA0AT KEIMO YNKATU.

a,e +a,e+..+a, e =0

SABHU

a,, =0, 3<k<n-l,

d(ez) =a,,e, ta,.e,.
i=n xomHu Kapacak d(ee )=d(e e +e d(e) Kyinaarm TEHINIUK KeIuoO
YHKAIN

0=(a,,e, +a, e +.+a, e)e +e(a e +a,e +..+a e +Bx)
ae ta, e +..+a, e —(n—-1)pe =0
a,, =0,3<k<n-2,

an,nfl = (n - 1)ﬁl
d(en) = (n - 1)ﬁlen—l + an,nen'

Arap (e,e;):2<i,j<n, oNeMeHTIap y4yH AuddepeHramiam mapTaHU

TeKIIMpcaK, alHui MyHoca0daT xocui Oyiaau.

Ouau (e, x) KyQpTauk yuyn audQepennnanian apTHHU TEKIIHPaMU3

4) —d(e)= (ae +a,e +..+a,e, + B x)x+e (ye +y,e, +...+y.e + 5 x)



—(a, e ta,e +..+ta e +pBx)=-a e —2a.e —..—(n—Da,e

1,n"n 1,n"n

Pe, +(—a,, —apP)e, +(a,—y e +2a e +..(n—2)a e +Bx=0

byHnan kyitnaaru MyHocaOaTHU OJIaMH3:

B=0,

ﬁl =0,

B, =0,

a,, = 0,

a; =7

a, =0, 4<k<n.

AbHM de, =, e, +7,e,.

(x,e;) Ba (e,x) omemMeHmIap Yy4dyH JauddepeHIMaIIALI
Kyluaarunapra sra 0yinamus:
5) (x,e,): d(xe)=d(x)e +xd(e,)
d(e)=(y.e +7,e,+..+7,e,+ B x)e +x(cx, e +ye,)
a e tye =ye tye +..ty, e +a,e
= y,=0,3<k<n-1 = d(x)=ye +y,e, +y.e,.
6) (x,e,): d(xe)=d(x)e +xd(e), 2<i<n = 0=0.
7) (e,x): d(ex)=d(e)x+ed(x), 3<i<n,
—(—Dd(e)=(a e +a, e, +..ta e)x+el(ye +y,e +v,.e),

—(—1)(a,,e +a, e +..+a, e )=-2a,e —3a,e —..—(n—1a,,e

inn
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+ aﬂlez+ V€5 — ﬂel,

mapTuaaH

+ yleiﬂ

IOxopuagarn MyHocabaTiapHu cofanalliTUpUO KyWuJard HaTHUXKaJTapHU

OJIaMH3:



a;; = 0,
a., =0
ii—1 > .
vy (e, =7, 3<i<n—l,
aii = 7/ =
o a,=@(-Da,,3<i<n
i,i+2 = 09
o =0.

dle)=(G0-Da, e +tye,,3<i<n-],
{d(en) =(n-Da,e,.

i=2:d(e,x)=d(e,)x+ed(x),

0=(a,,e, +a,,e)x, =20=—(n-Da,,e, = a, =0, = d(e,)=a,,e,.

8) (x,x): d(xx)=d(x)x+ xd(x),

ad(e,)=(ye +y,e, +7,e)x+x(ye +7,e +7,e,),

aa, e, =—ye — (I’l - 1)7nen +7.€,

=0,
- =dm=re tre.
a,, =0, aecap a=106yica

bapua Hutwxkanapuu coaganamTupuO, ynaapHu Oupnamtupud, Oapya
XOoJaap KypunraHiauru ca0abmu, KyHuUJard OXUPrd HATHXKAJIAPHU XOCHII

KHJIAMU3:
d(e)=a, e +7e,,
de,)=(-a)a,,e,,
de)=>-Da, e +ye,,=>3<i<n-1
d(e,)=(n-Da,e,,
d(x)=y.e +7,e,.
Arap  oxupru  HartmwkKajgaru  KodhuUIHMEHTIApHWM  KyHhugarmda

aIMalTUpCaK Q,, =a, a,, =¢, ¥, =b, y, =d TacnuK HCOOTHHU XOCUJI KWJIAMU3.

[]
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2.2-§ R, (o) anredpaHuHr HHPUHHUTE3UMAT JedopMALHSCH.

OHnu Oepuira

R (o) anrebpanunr mHpuHUTE3UMaAN AehOpPMaLUACH

XaKugaru TCopcMaHu KCHTHpafIJII/IK.

2.2.1-Teopema.

R () anreOpaHuHT UHpUHUTE3UMAT

nedhopMalUsUIApUHUHT YMYMUM KYpUHUIIM KyHugaruya oynaau:

(p(e1ae1) = zaflek + ﬂl,l'x’
k=2

q)(el’e}) = ﬂl,lel’

p(e,e)=0,4<j<n,

ple,e)=> ale,3<i<n
k=2

(p(ezael) = Zaf,lek >
=4

p(e,,e)=0,3<j<n,

a' e

qD(ejiez) :{ i,27i9

”

azap o =0 oyica,
P > ,2Zi<n,
azap o =1 6yica,

ple,e,))=@{-1)p e, 3<i<n,

@(e,e)=0,3<i<n,4<j<n,

i+1

n—1
p(e,x)= e +ule, =y (i-2)a e, + u X,
i=3

n—1
(0(62,)() = 1”2232 - Z(Z - 2)05;,16[71 + M;en s
i—4

(,0(83 ,.X) = ,u3lel + “3282 + 2:“1183 - Z((l _2)a1ij1 + (l _3)a1i,1)em
i—4

i-1 k=2
(P(ei ,X) = _((i - 1)05[2,1 + aﬂm,l)ez + Z(k - i)zat‘]:{lek +
k=3 j=1

i-j1

n i-2
+(@—-Dyule,+ D (k=i ale,,4<i<n,
=1

k=i+1

18



(p(xae1) = _1u1le1 + zyliei +7,X,
i=2

(,D(X, 82) = 060622,282 >

p(x,e)=0, 3<i<n,

(D(X,X) = zyiei —OCOCZZ,ZX.
i=2

Hcoom: Vcbornamjga Kyduaaru alHUATIaH porigasaHaMus:
[a,0(b,c)] = [@(a,b),c] +[9(a,c),b] + @(a,[b,c]) — 9([a,D],c) + ([a,c],b) = 0.
Kyiinnaru 6enarunaniapHu KUpUTHO OlTalIuK:
ple,e)=a, e +a e +a e+.+a'e +B x,
ple,x)=p'e +pu'e + e +.+u'e + px,
o(x,e)=yle +yle,+yie,+..+y'e +7.x,
o(x,x)=y'e, +y’e, +y’e, +...+y"e, + PBx.
bapua MyMKkuH OYIiran snemMeHTiap KOMOUHAIUSICUHU KYPUO YMKaAMU3:

Connanuk yuyH [x, y] KynalTMaHuHT YpHUTA Xy OCNTUIAIIHU KUPUTAMU3

1). (e1, e1, €1): eple,e)+p(e,e)=0

a11,3 = ﬁl,l’
a13,3 _all,U
= a12,3 =Y, = (D(elaes) = ﬁl,lel _all,le3'
a’, =0, 4<k<n,
p;=0

2). (e, €1, €): e (e, e )+ (e e )e —pee,e)=0,2<i<n,

—aye —a, e +Q2a, —a;)e + (@), —a; e, +..+(a —a;) e, — f,x
a,, =a;, =0, 2<i<n,

B,, =0, 2<i<n,

a.. =2a, 2<i<n,

af =a', 2<i<n, 4<k<n.

3,i 1,i

3). (e1, € €1): e,p(e,,e)—p(e,e)e +p(e,e)+pe,e. )=0,3<i<n-1

19



e(a e +ale +..+a\e +p, x)—(a e +a'e +.+a'e +f xe +

1 2

1 2 n n
+ a3,iel + a3,iez +..t a3.ien + ﬁ3,ix + al,i+lel + al,i+lez +.o.t al,Hlen + ﬁl,”l'x’

BYHI[aH Ba OJIIMHI'M HaTH KaJ1apaaH Kyﬁnz{arnqa TCHITIMKJIAPHHW XOCHJI KWJIaMHU3:
1 3
al,i+l = ﬁi,l + ﬁl,i’ 3<i< n,

1 1 3 .
a, +a +a =0, 3<i<n,

k :>¢(elaei)=af,i€1+aiie3, 4<i<n.
a' =0, 3<i<n 4<k<n,

Li+l

B =0, 3<i<n.

i=2 6§7HFaHHa elq)(ez ’el) - q)(el 962 )el + (0(63 ’ ez) = 09
e, (oz;,le1 + ozzz,le2 +..+a)e + B, x)- (0611,261 + oclz,ze2 +..+a'e + B ,x)e +
+a,,e +ae +..+ae +f,,x=0.

B, =0,

ﬁ2,1 + ﬁ1,2 =0,

1 1 3
az,l - 0!1,2 + as,z - 09

k k-1 __
a,,—a, =0, 4<k<n,

i=n Oynranna

asz,n = ﬁ},n =0,

asl,n = ﬁn,l’

a,,=a,, —a,, =ee.e)=p,e+(,-a,e+ae,
a;, =a;,,

a;, =0, 5<k<n.

4). (e €1, €1): ep(e,e)+ole,e,)=0, 3<i<n-—1,
e(ae +ae,+..+ale +p x)+(a, e +a e +..+ae +f,,x)=0,
all,lem - (i - 1)ﬁ1,lei + ai1,3el + aiz,zez +..t air,lzen + ﬁi,3x = 09

byHnan Kyitnaaru MyHocaOaTIapHH OJaMH3:
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i1,3 =0,
i2,3 =0,
i1
ai,3 - 09
aii,_’) = (i - l)ﬂl,I’ ;
i+l 1 = ¢(ei’e3) = (l - l)ﬂl,lei - all,lei+l°
ai,3 = _al,l’
aii:;z =0,
airf3 =0,
B.,=0.

OHnu =2 Xamja i=n OYJIraH X0JUIapHU ajJoXujaa TeKIIupaMus3

i=2: ple,.e,)=0.

i=n: e p(e,e)+oe, e )=0,

a:,s = (n_l)ﬁu’
= ﬁn,S =0, = (p(enaes) = (I’l - l)ﬁl,len'
a,, =0, 1<k<n-1,

5) (e1, e, ej): 81(,0(8[,6_/) =0,2< i,j<n.

a, e, —p e=0,=a, =p =0 2<ij<n

6). (eis €1, €): e p(e,e;)+ (e e )e —ple,,e;)=0, 4<i<n-14<j<n =

of =o', 4<k<n k#i+],

i+l,j ij 2
= 4 ‘ ‘
1 1 1
(04 =a.. ta, .
i,j Lj

i+1,j
i=3,4<j<n Oynranjga TeKIIMpaMHU3 Ba KyWHUJlard TEHIIUKIAPHU OJIAMU3,

XaMJa I0KOpUAArd HaTWXalaH Ba Oy ndonanapaaH e; Ba e; 0a3uC €IEMEHTIAPH

y4yH UHQUHUATH3IUMAIT Je(POpMalUsIHU OJIaMU3:
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a,, =0, 2<k<n, k#45

4 1
a4,./ - 3a1,./ ?
5

., =—(a, +al )

J=1.1 Lj-1

Q

ple,e)=(G-Da, e —(a,, +a Je, 4<i<n-1, 4<;j<n,
ple,.e;)=(n-Da,e,.
i=2,4<j<n pa:
p(e,,e)e, =0,>a,, =0, 3<k<n-1,=¢(e,,e)=0a, e +a] e

2,7 n
2<i<n, j=3:
ei¢(e1=e3) + ¢(ei=e3)e1 - (D(ei+1=e3) =0
3<i<n-1, j=2:

eiq)(el €, ) + (p(ei €, )el - (p(em €, ) =0

i2 0

a
a
al,=a,,4<k<n k#ii+]
a
a

By pexyppenT udonanu coganamtupud KyHugaru HaTUKaH! OJIaMU3:
a.,=0,2<k<n-2.
a) =a;,-2+3+..+n-2)p,,,
a:,z = a;,z + (I’l - 3)0(11,2.

Xamja e; Ba e, dJIEMEHTJIAp YUyH Kyhuaaru sra 0yinamus:

(P(enaez) = (0532,2 - (2 +3+..+n— 2)ﬂ1,2)en—1 + (a;,z + (I’l - 3)0511,2)811

Arap i=n, j=2 Oynran XOJIHU Kapacak, y X012

e ¢(e,e,)+p(e e, )e =0 TeHrmuk kenub ynkaau. by TeHrimk sca 6usra

o, =Q2+43+..+n-2+n-1)p,, = (n+1)2(n—2)

B

MyHOca0aTHU Oepau.

22
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SBHHA
(n+D)(n-2) i(i-3) .
(p(ei 982) = ( 9 - 9 )ﬁhzem + (a;,z + (l - 3)0511,2 )ei + aizem +
+ae.,..+a,, e,

p(e,,e,)e =0, TCHIIUKIAH af,z =0, 3<k <n-1 xenud yuKagn, STHHU
p(e,,e,)=a,,e,+a, e,
7). (eis €5 €1): ep(e;e)— e, e )e +@le,e,)+ple,,e)=0,2<i;j<n-1.
4<i,j<n-1: (i-Da,,—B,)e=0 =a,,=p 4<j<n-1.
i=2,4<j<n-1I: @(e,,e;,,) =0,
4<i<n-1,j=n: eq(e,e)—ple.,e e +ole,,e)=0
(@, +al)e, —(i-1)p, e =0

a, +a,, =0,
—

p,, =0.
4<i<n-1, j =3 Oyaran xonga sca:
ep(e,,e)—p(e,e e +ole. e )+ple,e)=0=
(—1(B,, —a)e + (2B, —ayy)e., =0

{ﬁu :a11,39
ﬁ3,1 20611,4.
i=3,j=3: ep(e,e)—ople,e)e +p(e,e)+ple,e)=0

(0(:,3 + 0632,4 )62 + (0(:,3 + 0(;),4 - 20‘11,4)63 + (0(:,3 + 0634,4 + asl,l - 2ﬁ1,1)e4 + (0(:,3 + 0635,4 + 0(11,1)65 +

+(ay, +oy e, +..+ (o), +a),)e, =0. =

2 2 _
a,,+o;, =0,

3 3 1
064,3 + a3,4 - 2051,49

3 3 1
= a4,3 + a3,4 + a},l - 2ﬁ1,19

3 3 1
Ay, t0,+a,, = 0,

k ko
a,,ta,, =0, 6<k<n.
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i=2, j=3 0yiranjaa e, Ba e4 0a3uc 3J€MEHTIap YUyH yIIOy TEHIIIMKHUA OJIAMH3
p(e,,e,)=0.

3<i<n-1,j=2: ep(e,,e)—ople,e, e +ople,,e)=0,

(n+D(n-2) i@-3)

€, (a;,lel +..t a;,len) - {[ ]ﬁ1,2ei71 + (a;,z + (i - 1)0511,2 )ei +

2 2

D(n—-2 T+ 1)@ -2
T s
+(O£32 +ia z)em +O£3 2€0 T +a3nzl+2 n =0

OyHM coafanamTUpuO Kyiuaaru TeHrIMKIapHU TOTIAMU3:

a,, +a,, =0,
ﬁl,z + ﬁz,l =0.

8). (ei €, €1): eple;,e,)=0,2<i,j,k<n. = 0=0.

[Myngait  kuinb,  OKOpUIArd  TEHIVIMKJIAPHU  Ba  PEKYyppPEHT

MyHOca0aTIapHU OUPIAINTUPUO, KyHUJArd HATHXKaJapHU XOCUI KWIaMu3:
p(e,e) =P e —aye,

ple,e)=a, e —(a, +a;)e,4<i<n-1,

plee,)=a,,e,

p(e,,e)=2a,e,—(a,,, +a,, e, 4<i<n,

ple,e,)=({-1)p e —ale. , 3<i<n,

p(e,,e)=0,3<i<n-1,

ple,e,)=a, e, +a,.e,

p(e,,e;) =0,

ple,e)=({—-Da e —(a,  +a,, e, , 4<i<n-1, 4<j<n-1,
pe,,e)=(n-1a e, 4<i<n,

plese) =((TIO7D_ 10D

(P(en 982) = (I’l - 1)ﬁ1,2en71 + (I’l - 1)a1,2en .

1B.e. +(i-Dae +ale, +..+a' e, 3<i<n—|,
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OHJIU KOJITaH KOMOUHAIUSATIAPHU KYPUO YMKAMIHK.
9). (x, e1, e1): xp(e,e)+p(x,e,)=0

x(a) e +ale, +..+ale + B x)+p(x,e)=0

all,lel + aﬁl,lez + (P(X, 63) = Oa:> (P(xa 63) = _all,lel - aﬁl,leZ'

10). (e1, x, €1): e,p(x,e,)—@(e,,x)e, + (e e )x+p(e,,x)+2¢(e,e)=0,
(=y, + o+ oy, + pe +(af, + 20, + pg)e, + (7, — py + p3))ey +

+ (—uf - afl + 1”34)84 Tt (_MIH - (I’l - 3)051”,1 + 1”3’1 )en + (2ﬁ1,1 + Uy )x =0,
V)= Moy,

aﬁu + 2'0512,1 + 1”32 =0,

=47~y =0,
o+ (k=3 —puy =0,4<k<n,

2B, +p, =0.

11). (e, e1, x): e,p(e,,x)— (e, e )x+@(e,x)e —2¢(e,e)—p(e,,x)=0
(_tu; - 0611,1)81 + (_aﬁu - 20512,1 - 1”32 )82 + (2#11 - :u; )83 + (a:; + :u13 - 1”34)84 +
+ Qo+ - e+ (=)o), + ' = e, + (2B, — py)x =0

1”31 = —0611,1,
aﬁu + 20512,1 + 1”32 =0,

Y, =M
2p = s =0, :{yﬁ :_lul
(k=3)a), +p " —ui =0, 4<k <n, 1 1
My = _2ﬁ1,1'

12). (e1, e, x): e,p(e,,x)—p(e,,e)x—ip(e,e)=0,4<i<n-1,

€ (luilel + luizez +...+ lLtinen + :Lti'x) - (all,iel - (all,i + ail,l)e3 )X - i(all,iel - (all,i + ail,l)e3) = 09

u,=1-da,, 4<i<n-1,
p =2-i)a, +a,,), 4<i<n-1.

i=n na:eop(e ,x)—ople,e)x—nepe,e )=0

el(:u;el + :ujez +o.tue, + 1,x) +a11,nel _nall,nel =0, =
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{un =(-n)a,,,
= 1
lLtn = O’

i =3 na: el(/)(epx) - q)(el9e3 )x _3(/)(61963) = 0’

€ (:u3le1 + :u3262 +...t+ u;en + :u3x) - (ﬁl,lel - 0511,183 )X - 3(ﬂ1,lel - all,le3) = 09 =

{uzl = —0611,1,
—
Hy = _2ﬁ1,1'

i=2 Aa: elq)(ezax)_q)(el’ez)x_q)(eﬂez) = 0’ =

e (the +..+ e, + 1,x)—(a,e +..+ae, + B ,x)x+(a,e +..+ae, + f,x)=0,

1 3

Hy =—C,,
M, =0,
= ﬁ1,2 =0, = (p(evez) = all,zel + aizez'
a’, =0,
a',=0,4<k<n

13). (eis €1, X): Onaun i HUHT KuiimaTtu 3 < i < n — 1 Oynranga TeKIUpanIuK:
ep(e,x)—p(e e )x+p(e,x)e +pex,e)—gple,,x)+ele,ex)=0, =

e (e +ule, +..+u'e +pux)—(a e +ae, +..+a'\e, +f, x)x+

+(pje +ule, +..+ e, +u x)e —i(a e +ale +..+ale + B, x)—-
—(u. e +u’ e +..+u'e +pu x)=0,

2

(I=D)e), — py + p)e, + (o, —io), — pl)e, + () + (2 —da), — py)e, +
= (1) =l + G =Da e, + (1) = ply + (G =D Jes + o+ (17— piy +
+(=2-da; e, + (" —p, + (@ —1=Da = (=D, )e +
+ () = e, (N -l 1 =Da e, +
o+ (-l +(n=1=-Dal e, + (=if,, — 1,,)x=0,
By Tenrnukman KyWujgard TEHIJIUKHU OJIaMHU3, Oy TEHIVIMK KeHHWHYaIUK

Ou3sra KoJaraH KOMOMHAIUSITIApHU XUCcOOalga MyXyM aXaMUsITra ara.
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iy =(=D)ay, + 1,

M, =—af, —ial,,

By =Q2-ie), +uy,
phy=G-dal +

piy =0=2=a + 7,
py=G=1=Do) +p ==y,
i =1+,

py = +1=da ) +u,
phy=m—-1-da +p"",

My =B,

i=2 na: —g(e,,e)x+o(e,,x)e, —p(e,e)=0,=
—(a,e +a, e, +..+a) e + B, X)x+ (e + e, +..+ e + u,x)e —

—(a,e, +a, e, +..+a e +f,x)=0, =

M, =0,
azz,l =0,
—
lu; = _a;,l
u, =Q2-k)a,,, 4<k<n.

i=n na: e p(e,x)—p(e, e)x+p(e,x)e +@(enx,e)+p(e,,ex)=0,
e, (e + e +. .+u'e +ux)—(a,e+a, e +..+a e +p, x)x+
+(ue +pie, +..+pule, +u x)e —n(a, e +a e +..+a e +f,,x)=0,

((1 - n)ail,l + H, )e1 - nailez + (:url, + (2 - n)aj,l )63 + (:ujz + (3 - n)a:,l )64 + (:u: + (4 - I’l)(l:,l )es +
wt (T (m=2-ma; e, +(u, " +(n—1-nma), —(n-1u)e, =0, =
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H, = (n— l)ai,l >
a,, =0,
= M:} = (l’l - 2)053,1

u, =(m-ka,, 4<k<n-1.

==y, +a),.
14). (e1, x, €): e, p(x,e,)+¢(e,,e)x+¢(e,e)=0,4<i<n-l.

€ (7[161 + 71‘262 +..t 7inen + Vi X) - (all,iel - (all,i + ail,l )63 )X + all,iel - (all,i + ail,l)e3 = 09
y, =0, 4<i<n,
=

y! = —(all,i + 05[1,1)9 4<i<n.
i=2:ep(x,e)+pe,e,)x+¢(e,e)=0=

1 2 n 1 3 1 3
€ (7261 tye,+..+y,e, +7, X) + (a1,zel + al,zez )X + al,zel + al,zez = 09

{72 =0,
7; = a13,2'

I=nna: ep(x,e)+ple,e )x+ole,e, ) =0,

7//1 = O’
y. =0.
15). (x, e1, €): xp(e,,e,)+p(x,e)e —¢(e,e)=0, 4<i<n-l.

'x(all,iel - (all,i + ail,l)e3) + (_(all,i + ail,l)el + 71‘262 t...t+ 7inen )el - (all,iel - (all,i + ail,l )63) = 09

=7, =0,3<k<n-1,4<i<n-1 = @(x,e)=—(a,, +a, )e +y'e, +7e,
[ =2 Oynranjga xaM XyJaJd 11y MyHOCaOaTHU OJIaMU3:
xp(e,e,)+o(x,e,)e —p(e,e,) =0,
x(a,e +a,e)+(a,e +yie, +..+75e e —(a,e +a,e)=0,
=7, =0,3<k<n-1 = @(x,e,)=0a;,e +7,e, +7.e,
i=n:xpe,e )+o(x,e e —p(e,e )=0,
x(a,,e)+(ye, +..+y)e e —a/ e =0,

all’” :O, ( ) 2 n
= ijﬁen :yne +7/nen'
yh=0,3<k<n-1, ’
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16). (x,eie1): 4<i<n-2: x¢(e,e)—q@(x,e)e +p(xe,e)+p(x,ee)=0,

x(ail,lel +...t airjlen ) - (_(all,i + ail,l )el + 71‘262 + 7inen )el + all,iel - (all,i + ail,l )63 +

1
1Li+l

+ (—(Ol + ai1+1,1)el + 72 e, + 7n en) =0,

i+1 i+1

a, +a,.=a,  +a,

i+1,1 Li+l?

4<i<n-2,
v, =—ap,, 4<i<n-2,
v, =0.

i=3 nma: xp(e,,e)—o(x,e)e +p(xe,,e)+p(x,ee)=0,

x(ozll,e1 +..tale + B, x)+ (Ocll,le1 +aff e, )e + e —a

3,1 €, —

1,1¢3

1 | 2 n
- (051,4 + a4,1)el ty.e +y.e, = 0,

1

1 1
a4,1 + a1,4 - a3,19

75 :_aﬁ3,19 :>ai1,l+all,i =0£31,1,4SZ'SI’Z—1.
7 =0.
i=2 na: xp(e,,e)—o(x,e,)e +p(xe,e,)=0,

1 3 3 2 n 1 3
'x(a2,lel + a2,le3) - (a1,2el +7,e,+7,e, )el + az,lel + az,lez =0.

1
az,l - 09

3 3
az,l - al,z'

i=n-1 na: xp(e, ,e)—@(x,e _ )e +o(xe,e )+o(x,e _e)=0,

1 n 1 2 1 1 1 2 n
'x(an—l,lel +..+ anfl,len) - (_a3,lel + V1162 )el + al,n—lel - (al,n—l + an—l,l )63 + V.6 + V.6, = 09

1 1

a,,, ta,, = 0,
2 —

Vi = _aﬁnfl,l’

y, =0.

ByHniaH Ba oJIIUHTY HaTHXKATapHU OUPIAITUPUO KylHaaru MyHOcabaTHU

Ba TeHFJII/IKJIapHI/I KWJIaMHU3:
aill +a11i =0,4<i<n-1,
1 :q)(x’el):_aﬁl,hlez,4Si£n.
a;, = 0,

17). (eiyx,e1): 3<i<mn-1:
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ep(x,e)—p(e,x)e +ole,e)x+ip(e,e)+ole, ,x)=0,
By Tenrnuknan 6u3 Kyhugaruau, Xyaau 13) garu kabu pekyppeHT GpopMmyiaHu
XOCHJI KMJIaMH3:

luil+1 = (1 - i)ail,l + M,

2
i+l

2
i1

= _aﬁi,l —ia

3 —

:ui+1
lui‘irl = (3 - i)ail + ,uf >

(2 - i)ail + luil ’

-1

Hi (l -2- i)ail;l + luiiiz >
lui3+1 = (l —1- i)ail + luiH - (l - 1)1”19
B =

i+2 i+1

py = (+1-ie; +u,

:u;rl = (l’l —-1- i)airfl + :uinil s
M. = _iﬁi,l'

13). (e €, x): 3<1i,j<n: ep(e,,x)— (e, e )x—(i+j—2)p(e,e;)=0.
e (e +..+pule +ux)—((i-Da, e)x—(>+j-2)p(e,e)=0,
a,, =0,
H, =0, >pe,e)=0,4<j<n-1,3<i<n,
H =0
i=2:¢(e,,e)x+ple,,ex)=0,3<7<n, =
= ¢(e,,e,)=aj,e,3<j<n.
j=2,<i<n:eple,.e)-ple,e)x+pexe)=0,
= ¢(e,e,)=a,e,2<i<n.
19). (e X, €): 3<i,j<n: ep(x,e,)+o(e,e )x+(i—1p(e,e,)=0.=a, =0.

i=2,3<j<n na: p(e,,e,)x=0 =>a/, =0 = ¢(e,,e,)=0,3<j<n.

J=2,3<i<n pa:ep(x,e,)+@(e,e)x+(i—1ple,e)=0. = a, =0.
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20). (x, e, €): 2 <i,j < n 6ynranaa ymoy aiiHusaTHHA onamus: 0=0.
21). (e x,x): 2<i<n pa:e@p(x,x)+¢@(e,xx)=0,
e(r'e+r’e,+..+y"e, + ) +aa e, =0 =
y' =0,
=qa,#0,aeap a=1,2<i<n.
L =0,acap a=0,
22). (x, e, x): xp(e,,x)—@(x,e)x—({-1p(x,e)=0,
x(ue +ule, +..+u'e +ux)—(yle +yle, +..+y'e +y.x)x—
—(-D(yle,+yle,+..ty'e, +7.x)=0 =
w=>0-Dy’—ay, 2<i<n,
= u =—@G-1y;, 2<i<n,
¥y =03<k<n, 2<i<n,i#k
23). (x, x, €;), 35 i < n: 0=0.
i=2 pa: xp(x,e,)+o(x,e,)x—p(xx,e,)=0 =y, =0.
24). (x, x, x): x@(x,x)+ap(x,e,)=0.
bu3 6apua komOuHanusinapuu kypud Oynauk. by koMOuHanusnapiad ojaran
HaTWKaJlapHU Ba PEKYppPEeHT MYyHOcalaTliapHU OupiamTupud, yiaapHU TaxJIdI

KO Kod(PUIMEeHTIapHU HX4YaMJlacaK Yy XOJjJa TEOpEeMaHUHI HCOOTH Kenud

YUKaau.
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2.3-§ ZZ(L,M), BZ(L,M), HLZ(L,M) (asosapHUHT Yiuyamiiapu

2.1-§ IMaparpadaa xkentupunran 2.1.1-tacaukmaaH KMAKUIaru TCHTJIMKHA
XOCHJI KUJIaMu3:
dimB*(L,M)=(n+1)’ —(4-a).
By tenrnuk Ousra 2 — rpymnmna KOroMOJOTUSCUHUHT HL*L, L) YI4aMUHU
TONUII UMKOHUHU Oepanu. SIHa Oup 2 — rpymnmna KOroMoJOTUsICHHUHT HL*(L, L)
Ya4amMuHu Tonumaa €paaM Oepaurad TeOpeMaHu KeITHPAMU3.

2.3.1-teopema. Kylingarn Owumsukmu axcnantupumuiap B’ (L,M) na

0ab3UC TAIIKUII KAJIAIN:

g, (e.e)=¢,,1<k<n3<p<n-l,
g..(e,e)=—(i—De,3<i<n1<k<n,
g, (xe)=—e,2<p<n,

8. (x.e)=ae, —x,
g.,(e,x)=—(p—2)e,,3<p<n,
g.,(e,x)=ae,,

g..(e,x)=ae, +x,
g.(e.e)=e,2<k<n,
gmle,e)=e,2<k<n,

g.(e,e)=e, ,2<k<n3<i<n-l,
g.(e.e)=e,2<k<n,
g...(e.e)=—e,2<k<n,
g.(xe)=e,2<k<n,

g ..(xe)=ae, 2<k<n,
g,,(x,x)=-ae,, 1< p<n,

g2 (X, X) = —0x,



g,,(e,x)=—(p—-1De,,3<p<n,

g..(e,,x)=—e,

8.y, X) = ae,,

g.,(e_,e)=—e, 1<p<n3<k<n,

g...(e_.e)=—x,3<k<n-3,

g (e, x)=(k—pe,, 3<k,p<n, k+p,

g, (e, x)=(k—-2)e, 3<k<n,

g..le,,x)=(k-1e, 3<k<n-1,

gmle,x)=ae, +(k—1)x, 3<k<n,

g.,(xe)=e,,, 3<p<n-—1,

8o (Xs€)) = ¢,

g.i(x.e)=e,

g..(e,x)=e, ,3<i<n-1,

g.ile,x)=e,,

oamml€,x)=—(—1e, 3<i<n,

8 (€,X) = —e,

g, (X, x)=—(p—-De,, 3<p<n.
Hcoom:

Mabnymku L uumsuknau ¢azonn L ra akcTaHTUpyBuUM Oapya UM3UKIU

aKkclaHTupuiiap gasocuaa Kyiugaruya 0a3uc oM MyMKHUH:

S =x,7k=Ln+1,(j,k)=(1]1),(1,3),(n+12).

B°(L,M) (a30HUHI aHUKIAHUIOWIA Kypa YHUHT OSJEMEHTH KyHuaaru
KYpUHUIITA 3ra Oynaau:
g, (%)= [, )y +xf, ,(v) = fi, ().

OHIU X Ba y JIADHUHT YpHHUTa Oa3uC 3JIEMEHTIapHHU aJIMAIITUPAMHU3 Ba

yJIapHUHT 0apya KOMOWHANMSIAPUHU TEKIUPUO XucoomaimMus
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bupunumn 6ynub k=1, 6ynran XonHu Xuco0J1ad TEKIIMpamMu3:
g, (e.e)=1 (e +ef ()= 1, lee)=

e i=1,j=1,3<p<n-1],

P
—({—-De, 3<i<n,j=1, p=n+],
-e,, i=n+l, j=1,2<p<n,
=€, — X, i=n+l, j=1, p=n+1,
~(p—2e,, i=1, j=n+1,3<p<n,

e,, i=1,j=n+l1, p=2,

e, +x, i=1, j=n+1l, p=n+l.

By epna xentupunmaran 0a3uc 3J€MEHTIAPHUHT OCpUIITaH OWMYU3UKIU

AKCJIaHTUpUIIIaru KHﬁMaTHapH HOJra TCHI

k=2: g, (e.e)=1,,(e)e +ef,, (e)~ 1, (ee)=

e, i=2,j=1,3<p<n-1,
e, i=2,j=1, p=1,
e, i=2,j=1, p=n+1,
€., 3<isn-1, j=2, p=1,
e, i=1j=2, p=1,
—({—-De, 3<i<n, j=2,p=n+],
=4—¢, i=1,j=2, p=n+]l,
e, i=n+l,j=2, p=1,
e,, i=2,j=1, p=1,
—e, i=n+l, j=n+1L1<p<n+],
—(p—De,, i=2, j=n+1,3<p<n,
—-e, i=2,j=n+1, p=1,
e,, i=2, j=n+1, p=n+1.

3<k<n-1: g, (e.e)=1.,(e)e, +ef,(e)- 1, (ee,) =
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repﬂ, i=k, j=1,3<p<n-1,

e,, i=k, j=1, p=1,

e, i=k, j=1, p=n+]1,

e, 3<i<n-1, j=k, p=1,

e,, i=1,j=k p=1,

—(—-De, 3<i<n,j=k,p=n+l],

—-e, i=1,j=k, p=n+],
=31—¢€,, i=k-1,j=1,1<p<n,

- X, i=k—-1,j=1, p=n+1,

e, i=n+1l,j=k, p=1,

e,, i=1,j=k, p=n+l,

(k—ple,, i=k,j=n+l1<p<n+l,p#k,

(k—2)e, i=k,j=n+1,p=2,

(k—Ve,, i=k,j=n+1, p=1,

ae, +(k—1)e,, i=k, j=n+l, p=n+l.

Arap k =n Ba k =n+1 xoitapHu Kapacak, Kydujgaru MmyHocabariap Kenuo

quKaau

g.,(e.e)=1, (e +ef, (e)-1,, (ee)=



repﬂ, i=n,j=1,3<p<n-1,
e, i=n,j=1, p=1,

e, i=n,j=1, p=n+]l,
€., 3<i<n-1, j=n,p=1,
e, i=1,j=n p=1,
—({—-De, 3<i<n,j=n,p=n+l,
—-e, i=1,j=n p=n+]l,

- —e,, i=n—1,j=L1<p<n,
- X, i=n-1,j =1 p=n+1,
e, i=n+l, j=n,p=1,
oe,, i=n+l, j=n,p=n+]l,
(n—ple,, i=n,j=n+1,3<p<n,
ae,+(n—=1Dx, i=n,j=n+l,p=n+l,
(n—2)e, i=n,j=n+1, p=1.

k=n+1: 81 (ei 96_/) = fn+1,p (ei)e_/‘ + eifn+1,p (e_/) - fn+1,p (eie_/‘) =

€, i=n+1l,j=1,3<p<n-1,

e, i=n+l, j=1, p=1,

e, i=n+l,j=1, p=n+1,

€., 3<i<n-1, j=n+l, p=1,
B e, i=1, j=n+1, p=1,

—({—-De, 3<i<n, j=n+l,p=n+],

-e, i=1,j=n+1, p=n+1,

—(p—-De,, i=n+1, j=n+1,3<p<n
byHu Ba oiIMHIY KYypWJIraH XOJUIAPHUHI HATIKAIAPUHUHT  yXINaAlIapy
oynrannuru cababdiu stHU KyHugarmwiapHd nuHooaTra oiauo
k=1, xommaru g, (e,e)=e, ,3<p<n-—],
k=2, xonparu g, (e,,e)=e, ,3<p<n-1,
3<p<n-1,

3<k<n-1,xonmaru g, (e.e)=e

p+12

36
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Ba k=n xommaru g, (e,.e)=e,  ,3<p<n-lI,
TEHIJIMKIApHU OUTTa KHIHO
g, (e.e)=e ,1<k<n 3<p<n-1
KaOu €3Mlll MYMKHUH, XYIOU M1y KaOu OapyacuHu copjaiamTupud €3cak
TEOPEMaHUHT UCOOTH KeNruO YHUKaIH.
[

ABBanru maparpadaa ucoomianrad 2.2.1-treopemagaH KyHujaara HaTHUXKa

KenuO YuKaan

Haruxka 2.3.1. dimZ°(L,M)=n’ + 2n+ 4 - 2a.

Kypum mymxunkn 2.3.1-teopemanan Oepwirad R, (o) anreOpacHHUHT 2-
TypyIima KOroMoJoTH (Da30CHHUHT YITYOBUHH TOTUIIT MYMKHH.

B*(LM) < Z*LM) wmynocabar  Ba HL*(L,M)=Z*(L,M)/B*(L,M)
TEHTJIMKAAH YOy HATHKAHU OJIaMU3

Harm:ka 2.3.2. dim HL*(L,M)=7 —3a, 6y epaa « < {0;1} .
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XVYJIOCA

Ymlby OutupyB ManakaBui wuimu Huiapagukanu  punudopm  JlelOHuUn
anreOpacuman  ubopar  Oynran  euumuu  JleltOHun — anreOpainapuHUHT
uHpuHUTE3UMAN JepopMalusIapuHd  TOMMUINTa  OaFuUIILIAHTaH. butupys
MajlakaBUi  HWIIKWJa IOKOpUJA KEJITHUPWUITaH IIapTHU  KaHOATIAHTUPYBUU
anreOpanapHuHr OupuHu  guddepeHUanIanuIapy Ba UKKUHYM — Tpynmna
KOTOMOJIOTHsIIapu TYNUK TacHUu(pnanrad. OiuHran TtacHudIapiaH Kapajiran

anreOpaHuHT KATTUK AMACIIUTH KeJTUO YUKaJIN.
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