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AnHOTaMA

B paboTe n3ydaiorcsi BEKTOPHBIC PACCIOCHHs paHTa 1Ba Ha Pl rie A — nenexuniona
obiacth. B ciaydae o6siacTu TIaBHBIX MIEAJIOB IOJIYYEHa IOJIHAs KJIacCH(DUKAIUS
paccyroennii ¢ obmum ciaoeMm O @ O(1) u TPOCTBIME TIOJICKOKAMIL.

KuamoueBrbie cjioBa u (pasbl: BEKTOPHOE paccjioenne, apudmMerndeckas II0BEpX-
HOCTD, ITPOEKTUBHAs IIpsMast, JIMHEITHOe paccjioenne, IpUBeJIeHne, 0JICKOK.

Pa6ora BeinosiHeHa ipu nojiepkke Poceniickoro nayunoro dponga (rpant PHO-14-
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BBenenue

B nmamnoit craTtbe MbI n3ydaeM BEKTOPHBIE PACCJIOEHHUS Ha MTOBEPXHOCTHU Pi‘, roe A
— JIeJIEKUHIOBO KOJIBIIO, 0COOEHHO MHTepeceH ciaydai A = 7Z.

OrbIT ayirebpanveckoit FeOMeTPHN O U3y IeHHIO BEKTOPHBIX PACCIOCHUIT Ha KOM-
IUIEKCHBIX [IPOEKTUBHBIX ITpocTpancTBax (cM. [5]|) mokaspiBaetr, 4ro mpobiema Kiiac-
cudUKanIN BEKTOPHBIX PACCIOEHNI Ha IIOBEPXHOCTSAX BecbMa TpyaHasd. B ciydae xe
P!, usBectHO coBcem memHoroe, a mmenno: B crarbe [3] A.JI. CvupHoBa 10Ty dIeHa
KJIACCH(UKAIINS BEKTOPHBIX PACCJIOEHUN ¢ TPHBUAIBLHBIM OOIIIM CJIOEM H IIPOCTBIMIE
IIOJICKOKAMU HaJ{ 0O/IACTAMHE [VIABHBIX UJIEAJIOB.

CremxyronmuM BO3MOXKHBIM IArOM B 3TOM HAIIPABIEHUN SIBJIAETCA KJIACCH(DUKA-
s BEKTOPHBIX pACC/IOEHN panra 2 Ha P% ¢ obmum caoem O @ O(1) u npocTbivMu
TTO/ICKOKaMM.

OcHOBHOIT pe3y/bTarT paboThl MpeacTaBieH B TeopeMe 2.1.17 u 1peIoXKeHIIX
2.2.4, 2.2.5. Ormernm, 9T0 KjaaccuduKaIlng MOJIyIeHa B CIydae IPOU3BOJIbHON 00-
JIaCTHU T'JIaBHBIX MJICaJIOB.

B npumepe 2.4 BBIMHCIEHO KOJHYECTBO HeMm3MOPMHBIX paccioennii ma Py, mve-
IOIUX ITOJICKOK B OJIHOI TOUKe p € Spec Z.

Hanuast pabora sIBJIsIETCST 9aCTHIO PeATM3aIii IPOrpaMMbl 3] mo cuHTe3y Teo-
pUM BEKTOPHBIX PACCIOCHUIN Ha aJredOpamvdecKux MHOIOOOPA3UAX U TEOPUU BEKTOP-
HBIX PACC/IOCHUI HA KOMIAKTU(DUIIUPOBAHHBIX apU(MMETUIECKUX KPUBBIX, IIPE/ICTaB-
JIEHHOU reoMeTpueil Ynucet.

1 IIpenBapureiibHbie CBEeAEHUS

[Iycts A — nemexkuHOBa 06J1ACTD.

Kax o6erano (cu., manpumep, [4]), Py = Proj Aft,t1], degty = degt, = 1,
U; — nonosienwue K uynsum t;, Uy = Uy N Uy, @ =ty /ty, y = to/t1, vy = 1.
Torma

O(UO) = A[x], O(Ul) = A[?J]> O(Um) = A[x,y].
1.1 Hekoropbie u3BecTHbIE PE3YJIbTAThI

ITpuBeieM HEKOTOpBIE N3BECTHBIE PE3YJIBTATHI, CBA3AHHBIE C BEKTOPHBIMU PaCCJIOe-
nusvu Ha Pl

1.1.1 Teopema (I'porenmux, [5]). Beakoe eexmopnoe paccroenue na P, ede F —
noae, mootcem Gvims NPedcmasAeHo CYMmot AUHETHDLET PACCAOEHUT, NPUNEM CAG2A-
emole onpedenerv. 00HOZHAYHO.

WHENHBIE PACCJIOEHU Ha, TaKzKe XOpPOIIO U3BECTHDBDI.
JI P}



1.1.2 Teopema (Cepp, [6]). Beakoe aunetinoe paccaoenue na P uzomopgdno pac-
caoenuro suda p*L @ O(d), 2de L — aunetinoe paccaoenue na Spec A, a p — cmpyk-
mypras npoexyus P’y — Spec A.

B wacrtrOCTH, JTI000E pacciioenne Ha P}p nm3zomopduo pacciaoennto O(d) st He-
KOTOPOTO OJJHO3HAYHO OIIPeJIe/IEHHOTO d € Z.

ﬂHH IIPOU3BOJIBHOI'O ACJCKHWHIOBA A nmeer mMecrTo CJIG,ILYIOHH/Iﬁ pe3yJjbTat.

1.1.3 Teopema (Hanna, [1]). Beakoe sexmopnoe paccroenue na Py, 20e A — dede-
Kundoso Koavuo, donycraem dusompayuto, 6ce Gaxmopvt Komopot Aubo AunetiHoie
PACCAOEHUA, AUDO PACCAOEHUA PaH2a J6a.

[TostHOCTBIO BOIIPOC pellieH JJIst eBKINJA0BBIX KoJierl (eM. [8]) mmm 77).

1.1.4 Teopema (Hanna, [1]). Beaxoe eexmopnoe paccaoenue na P, 2de A — es-
KAUd0B0 KoALUO, donyckaem duavmpayuro, ce Garmopv, kKomopoti aunetinve pac-
CAOEHUA.

B gacTHOCTH, BCSIKOE BEKTOPHOE PaCCIOeHNEe Ha P% JIOIyCKaeT (PUILTPAIUIO, BCE
dakTOpbl KOTOPOI JINHEHBIE paccioeHus. Takas GUIbTpaIus Ha3bIBAeTCs JTMHEH-
HOIA.

1.2 Teopema o 3amene 6a3bl u eé ciejcrbust ([4])

Hawm moTpebyrorcss HEKOTOpBIE clie/IcTBHSA 9Toi TeopeMbl. CdopMmyaupyemMm HE0OX0-
JuMble pesyiabTarhl. [Iyers f @ X — Y cobcrBeHHbIil MOpQU3M HETEPOBLIX CXeM, JF
— KorepeHTHBII O-Moynb, ockuit Has Y. Kak obbrano, X, — cioit f nagy € Y,
a F, = Flx,- Torna dyukius y — x(F,) JOKaIbHO MOCTOSHHA Ha, Y, a (DyHKINIA
y — dimyy H?(X,, F,) (13 Y B Z) nonynenpepeiBaa cBepxy Ha Y. Kpome Toro,
ecau Y — IpuUBeJieHa U CBSI3HA, TO

(i) dyskims y — dimg,) H?(X,, F,) nocrosaHa Ha Y TOr/Ia 1 TOJIBKO TOIJA, KO-
raa Oy-moayns € = RP f,F — 0KaJbHO CBOOOJIEH (TO €CTh SBJSETCA PACCIIO-
eHHEeM) U ecTecTBeHHBIN Mopdusm &€ ®o, k(y) — HP(X,, F,) — uzomopdusm
JIs BceX Yy € Y

(ii) ecsm BBINOJIHEHBI (PABHOCHJILHBIE) YCJIOBUS TPEJBIIYINEro MyHKTA, TO eCTe-
crBenublit Mopbusm RP L, F ®o, k(y) — HP (X, F,) — uzomopbusm jyis
Bcex y € Y.

1.3 CnekTpaJjbHas II0CJIeJ0BaTEJIbHOCTh BeilimaCcOHA

HekoTopblie MeTOJIbI, UCHOJIb3yeMble B [5] JJIs TIOCTPOEHHsI HHTEPECHBIX BEKTOPHBIX
paccioennit na Pg, MOXKHO IPUMEHNTD U B CIydae P}4. Harmpumep, 310 orHOCUTCS
K JIBYM CIIEKTPaJIbHBIM II0CJIEI0BATEIbHOCTIM BeitmHcoHa.



1.3.1 Teopema (Beiinuncon). IIycms F — sexmopnoe paccaoenue na P, a p -
P!, — Spec A — cmpyxmypras npoexyus. Cyuecmeyem cnexmpaivHas nociedosa-
meavrocmo ¢ nepsvim waerom BV = Rpl(F(p)) @ Q7P(p), crodswancs x

i F, ecaui=0;

0, ecaui #0,
mo ecmv EPY =0, ecau p+ q # 0.

B gactHocTH, E)-1/IeH 3Toil MOC/Ie10BaTeIbHOCTH PACIIOIOXKEH BO BTOPOM KBa/I-
paHTe, a ero HeHyJieBas YacTb PACIIOJIOYKEHA B HYJIEBOI U MEPBOIl CTPOKaX M UMeeT
BU/I

HY(F(-1)) ® O(-1) —& HY(F)® O

HO(F(~1)) ® O(—1) —& H(F) ® O.

1.4 OcHamieHust 1 MaTPULbI CKJIEHKNI
[ycts E — BekTopHoe paccioenue na Pl
r=rk F.
OCHaHLeHI/IeIVI E Ha30BEM TPpUBHAJIU3AIIUIO paCCJIOGHI/Iﬁ
E|\Uy = Oey + - -+ + Oe,,
E|lU; = Of 4+ Of,.

Tax Kak Bce MPOEKTUBHBIE A-MOJy/ M CBOOOIHBI, TO 1O Teopeme Kpusiena u
Cycmuna ([9], [10]), xazxmo0e BekTopHoe paccioenue Ha P nomyckaer ocmamienue.

C ocHalnenneM cBs3aHa MaTPUIA
—1
o€ GL,(A[z,z77]), (1)
Ha3bIBaCMad HUZKE MATPUIIEH CKJICUKHN, TaKad, 9TO

e1,eeoveo = [f.o £ (2)

Ha Uy, . Inpivu ciioBamu, j-TeIif cTosbert o pejicTaBiisgeT coboil 3amick f; B e-6asnce.

HaoGopor, ¢ npoussosbnoit Matpuneit ¢ € GL,.(A[z,z7!]) cBaszano ocnamen-
noe r-paccioenne E(o) ma Pl. Tlo ompenenernmo, E(o)|Uy = Oey + --- + Oe,,
E(0)|Uy = Of; + -+ Of,, a na Uy paccioeHusi CKIEHBAIOTCS € TIOMOIIBIO COOT-
HomeHust (2).



Takum obpazomM, MHOXKECTBO KJIACCOB M30MOpP(MU3Ma OCHAINEHHBIX BEKTOPHBIX
r-paccioennit ma P mpescrasneno kax GL,(A[z, 271]), a MHOKecTBO KTaccoB m30-
MopdusMa (HEOCHAIIEHHBIX) BEKTOPHBIX T-PACCIOEHUH MIPEJICTABIEHO KaK JBOWHO

dakTop
Vect, (P') = GL,(Alz])\ GL,(A[z,27']),/ GL,.(A[z™1]). (3)

2 Paccnoenus c obuum ciioem O & O(1) u mpocTbiMu
OJICKOKaMMU

[Iycte A — memekmHI0BO KOJbIO. MBI cobmpaeMcst m3ydarTh pacciaoeHns F panHra
2, takue uro E, = O+ O(1) mis obmeit Touku n € Spec A u By, = O+ O(1) nnn
E, = O(—1)4+0(2) s kaxoit 3amxuyToit y € Spec A. Toukn nojckoka o6pasyior
KOHEYHOE MHOKECTBO.

2.1 Kuaaccudukanus

2.1.1. Pacemorpum paccioenne F' = E(1). Tak Kak CTpyKTypa CJIOEB U3BECTHA,

MOYKEM BBIYUCJIUTH MEPBBIN JIICT CIIEKTPAJILHON OC/Ie/I0BaTEIbHOCT bBeliyimucona,

BOCIIOJTb30BABIINACH TEOPEMOil 0 3ameHe 0Oas3bl. HenyseBbIMEU 3j€MeHTaMU TIEPBOTO
~1,0 3 0,0 5 "

mucra aBisores B 0 = O u E) = O, To ecTb LIEPBBIN JINCT UMeEET BH/T

—1,0
dy

O3 (~1) —— O°.

ﬂaﬂbHeﬁIﬂHe BbIYHCJ/ICHUA ITOKA3BIBAIOT, 9TO IIOCJIEJOBATC/ILHOCTD BBIPOXKIaCTCA
B wieHne Fs, Torna mo teopeme BeitnnacoHa

EY = Ey° = Coker (d; ) = F. (4)
2.1.2. JIna serauciennit 3apukcupyem O-0a3uckl e, €, €3 u f1,. .., f5 JIs1 paccio-

ernit O u O°. Boibop 6a31coB (DUKCHPYET OTOXKIECTBIICHNE
Hom(O?%(—2), 0°(—1)) & M;3(Hom(O, O(1))).

Kaxk mbl BbisicHusn panee, paccyioerne F' = E(1) npejcrapisgercs B Buje Kosil-
pa orobpazkenus, neiicrsyiomero u3 O(—1)3 B O°. TIoAKPYyTHB COOTBETCTBYIONINE
paccioerns Ha O(—1), nosyanm upezcrasierane F B Buje (akTopa B TOYHOM mo-
CJIEJTIOBATE/ILHOCTU

0— 0¥=2) % 0%(~1) » E — 0, (5)

rae ¢ = todo + t1¢1, a ¢o, ¢1 € Ms3(A). amena 6a3nucoB MO3BOISIET OTOXKIECTB-
JISITh PACCJIOEHUs, TIOCTPOEHHBIE TI0 SKBUBAJEHTHBIM MATPHUIAM, IJe ¢ ~ ¢ eciu
¢ = ppot, p € GLs(A), 0 € GL3(A). Byuer nasbiBaTh Takue npeobpazoBaHust
[IpUBEJIEHUEM .



2.1.3. Pacemorpum mopduszm O-momyeit
¢: O0*(=2) = O°(—1). (6)

CrpeJiky ¢ Ha30BeM HEBBIPOXKJIEHHOI, ecyin eé Kosiiipo F = Coker(¢) siBisiercst pac-
cioenneM paHra 2. HeBbIpOXKIEHHOCTb CTPEIKU PABHOCUJIbHA €€ JIOKAJIbHON paciie-
IIMMOCTUH.

JlokaxkeMm, 9TO BCAKYIO HEBBIPOXKJIEHHYIO CTPEJIKY ¢ MOXKHO NPUBECTH K OoJiee
IIPOCTOMY BH/LY.

Orpannuusas ¢ B TOUKY to = 0, U3 T€OPUN 3JIEMEHTAPHBIX JEJUTEICH Oy IiM
¢~ oW, e

1.
ngl) — [05} € Ms3(A),
2,3

rae 13 € Ms3(A) obosnavaeT eMHIYHYIO0 MATPUILY; JIJIs JIFOObIX HATYPAIbHBIX 1, k
On € M, 1(A) — HyneBast MATPUIA COOTBETCTBYIOIIETO Pa3Mepa.

2.1.4. Cra6umsarop ¢\ B GL5(A) x GL3(A) cocrour uz nap (p, '), rue p =
o

0 51 , 0 € GLy(A), B € M;5(A) — nponsBosbHAsS MaTPHIA.
2,2

Teopust s/1eMeHTaPHBIX JIeJINTENel U IPOU3BOJILHOCTH OOPATUMBIX MATPHUIL (¢ U O
[TO3BOJISIIOT IIPE0OPa30BaTh ¢ B (1, KOMIIOHEHTHI ()1 UMEIOT BH]

o = ol o) =[N =J0 ] @

%1

3 HEBBIPOXK IEHHOCTH ¢ cyeyeT, uro v; € A*. JleficTBUTE/IbHO, €C/In 9TO He TakK,
TO CYIIECTBYET TAKOM IPOCTOM 3JIEMEHT T, JEIAIIMA V1, 9TO 10 MOJLYJIIO T Y MATPUIIDI
#M) mMeercss eMHCTBEHHEBI 3-MIHOD, KOTOPBIH MOMKET ObITh HeHyJIeBBIM. OJIHAKO
9TOT OJJHOPO/IHBII TIOJIMHOM CTEIIEHN 3 TeOMEeTPUIECKH IPUBOJIUM, YTO IPOTUBOPEIHT
HEBBIPOXK JICHHOCTH.

[Tosromy moxkHO cantarh v; = 1. U3 sroro ciemyer, aro Coker(¢, ) He 3aBUCHT OT
TpeTbero croybdna M, Tak Kak ero MOXKHO HOAIIPABUTH C IIOMOIIBIO BTOPOil CTPOKH
N. Takum 06pa3oM, OJTYIUIH

€11 €12 0
0O » O ’ '

T M _ _
O~ Py =1t |:02 3:| + 1o |:N(l/)1 ,rae N(V) = |:0 0 11 ,aM= €21 €22 0
€31 €32 0

Tenepb MbI MOZKeM OIECATh, Kak ycrpoensbr cyion Coker(¢), ucnosb3yst joctarod-
HO 1pocToii Bu ).

2.1.5 Ilpeagioxxkenne. Ecau A - noae, mo

O+0(1), npu v # 0;
O(-1)+0(2), npuv=0.

~



Jlokasameavcmso. Touanocts (5) mokaseiBaet, uro Det E ~ Ox (1) u E ~ Ox(—d)+
Ox(d + 1) mra wekoroporo d > 0. Takxke ¢ (5) cBA3ana JIMHHAS TOYHAS OCIIEI0-
BATEJILHOCTH KOTOMOJIOTHIA

0— H'(X,E) — HY(X,0%(-2)) ~ H'(X,0x(-2))*  ~ A*> — 0, (8)

orkyna h°(X,E) = 3, a d < 1. Ytobbl HayuuTbes oTamydaTh ciaydait d = 0 or
d = 1, pacemorpum nojgkpydennyio Ha O(—1) nociaenosaresbHocts (5), a Takxke
CBSI3QHHYIO C Hell JUIMHHYIO TOYHYIO IIOC/IeI0BATEILHOCTD

0 = H(E(—1)) —s H'(0%(-3)) 0 1103, (=2)) — HY(E(~1)) — 0.
(9)
Hawm myzxua crpenka H'(¢(—1)). ByjeM BBIMHCIATL CONPSAKEHHYIO CTPEJIKY
H([p(-1)]Y @ Kx) : H'(Ox)* = H*(Ox(1))?,

e Kx - KaHoHWmYecKuil Kjaacc. [y aToro HyzkKHa JUITH PYHKTOPUAIHLHOCTD JIBOI-
creennoctu H(¢)Y = H°(¢"). BBy 9T0Oro nckomas cTpesika 3aaHa yMHOKCHIEM
Ha coupskenuyio Marpuiy ¢ € Mss(Hom(Ox,Ox(1))). B 6asucax f;,..., f u

toe, ..., toes, t1eq, ..., t1e3 MaTpuIa ¢* BBITVISIAT TaK
[ 1 0 0 0 0]
0 1 0

0 0 1
€1,1 €21 €31
€12 €22 £32

0O 0 0

Orkyna umeem HY(X, E(—1) = A® A/v, H'(X, E(-1)) = A/v, uro 3aBepiaer
JIOKA3aTEILCTBO IIPE/ITTOZKCHIIS. O

2.1.6 Cnexncreue. H'(X,E(—1))=A® A/v, H(X,E(-1)) = A/v

o O o o
_ o O O O

Zloxazameavcmeo. Ilomydeno B Xoje moKa3aTeTbCTBA IPEIbIIYIIETO TPEIIOKEHNA.

O

N3 npennoxenns 2.1.5 m mpenosioxKenusd O CTPYKType paccioenHus F mmMeem
v # 0.

2.1.7. Hasee cauraem, 9T0 KOJIBIO A BeCbMa CIEIUAJILHOIO BIA, & UIMEHHO — (hak-
TOpHAIbHOE JIeIEKIMHIOBO KOJIbIO, HHBIMI cJIoBaMu, A — 001aCTh IJIABHBIX HIEAJIOB.

2.1.8. Baitmémcs gasibHERIIIUM TpuBeieHrueM ¢. HeBBIPOXK IEHHOCTD ¢ PABHOCUIHHA
HEBBIPOKIEHHOCTH orpanudeHunii Ha okpecruoctu Uy u Uy. Paccemorpum orpanmnde-
nue ¢ na Uy

€11 +x €1,2
€21 €22 +T

—_ o8 OO

¢ lve=do+ a1 = | €31 €32 (10)
0 v
0 0



OrpanudnBas ¢ B TOUKY T = — €11, HOJYYUM OJHO U3 HEOOXOJMMBIX yCTIOBUIL
HEBBIPOZK/ICHHOCTHU:

ng(€271,€371) = 1, (11)

TO €CTb CyIIECTBYIOT TaKHe 31, €31 € A, 9T0
€9,1821 +€31831 = 1. (12)
KaK Mbl YBUAUM B CJICAYIOIIUX ITYHKTaX, 9TO YCJ/JIOBUE HC ABJIACTCA JOCTATOYHDBIM.

2.1.9. Hanomuum, uTo crabuimmsarop gbgl) B GL;5(A) x GL3(A) cocront n3 nap mart-

putt (p, a™'), onpenenennnix B 2.1.4. Beraucaum crabuimsarop gb? . On cocroutr us
nap (p', o), umeronux cyeryomuii Bu,y

11 (g2 Q13 51,1 51,2

0 Qo9 (23 52,1 52,2 Q11 G122 Q13
/ !
p=10 azz aszs B31 B2, o =] 0 ags sy ,
0 0 0 6171 (51,2 0 Q39 (33
0 0 0 (5271 52’2
.. Qg9 (g3 ~
npuaéM | 1 e To(v), 10 ectb @39 = 0 (modv). (13)
Q3o (33
BosbmeMm a9 = —a11821611, (i3 = —1 1821 €11, TIE Ea1, 31 u3 (12). Tem

caMBIM I30aBUMc OT Ko3ddunuenTa €11 B »2).

Hamnee 6yznem cuntarh o1 = 1. K ToMy ke 3aMeTnM, 9TO IPOU3BOJILHOCTD MaT-
putst (5 ;)1<i<3, 1<j<2, IO3BOJILET CUUTATH KOIDdunments! 5o upu 1 < k < 3
OIPEJICJICHHBIME 110 MOYJIIO njeana (V).

13 meBbipozktentocT ¢2) Takske cireryer, 4To XoTs ObI OJMH U3 KO3MDPHIIEHTOB
€91, €31 B3AKMHO IIPOCT € V. DTO 06CTOATEILCTBO U yesioBre (13) comdr cieyrommmuii
Imar IpuBeJIeHns K PACCMOTPEHUIO JIBYX CJIyYaeB.

2.1.10. Cuayuait I: 51 # 0 (modv). Tak Kak €31 B3aMMHO IIPOCT C U U C £ IO
(11), cymiecTBytoT Takue T U W, 4TO €91 VT + €31 w = 1. Ilosoxkum

[042,2 042,3} - [5371 _5271] € To(v). (14)

Q32 (033 vT w

Torya ¢ ~ ¢ npusomures K BULY

0 €1,2 0 1 00
0 €22 0 010
Gty |1 esn O] +6 |0 0 1 (15)
0 v 0 0 00
0 0 1 000



2.1.11. Caymuait II: €37 = 0 (modv). Hamomunm, uto mmerorcs £37, €31 € A u3
yesosust (12). Onpeesim

{042,2 0‘273} _ [ €21 83_1} e To(v). (16)

Q39 (33 —&31 €21

Torna ¢ nmpuBoUTCA K BUILY

0 e15 0 100
1 €22 0 010

¢Nt0 0 €32 0 —|—t1 0 0 1 (17)
0 v 0 0 00
0 0 1 0 00

2.1.12. Takum obOpa3oM, BcAgKas HEBBIPOXKJIEHHAA ¢ SKBUBAJEHTHA CTPEJIKE BUJIA
(15) wmm (17). Jokazkem Termepb HEOOXOIMMOE U JIOCTATOYHOE YCJIOBHE HEBBIPOK-
JICHHOCTH .

2.1.13 Ilpennoxkenue. Cmpeaka ¢ A6aAeMCA HESHPOHCIEHHOT MOo20a U MOALKO
mozda, k0204 BLINOAHAECTNCA 00HO U3 CACOYIOWUT YCAOBUT]L

(1) €22 =0 u ged(er2,v) =1, ecau ¢ npusedena x sudy (15);
(i) €90 =-¢€12=0 u ged(v,e32) = 1, ecau ¢ npusedena x sudy (17).

Jloxasamenvcmeo. Hadamem co ciydas crpesnku Buga (15).

HeBbIpoK 1eHHOCTD ¢ PABHOCUIbHA HEBBIPOXKIEHHOCTH Oorpannvenuit ¢ na Uy u
U,. Orpanuuenne ¢ na U; umeer Buj

1 €12 0 1 0 0
0 5272y+1 0 0 52,2y+1 0
Oloy=ydo+ 1= |y  €32¥ Ll ~ |0 0 1
0 vy 0 0 vy 0
0 0 y 0 (—ezateiay)y? 0O

JIerko BUJIETH, 9TO HEBBIPOXKJICHHOCTD orpannyennsd Ha U] paBHOCHIbHA UHbHEKTUB-
HOCTH MOpdu3Ma

Alyl — A[y]3 t1= (e00y + 1, vy, (—e32+€1, y)QQ)

U [POEKTUBHOCTH €ro Kosjipa. PacIenuMocTb MpOoeKInl Ha KOsIPO PABHOCHJIbHA
pacmenumoctu Biaoxkenus Aly] — Aly|?, To ecth yuuMomyngpHocTu cTpokn

(e22y+1, vy, (—esa+e1 y)y2)-

[IpenosioykuM, 4TO JaHHAs CTPOKA YHUMOJYJIIpHA, TOTJA B TOYKE Yy = V OHA
HpI/IHI/IMaeT BUJT,
2 2
(&7272 v+ 1, v, (— €3,2 +€1,2 I/)V ),
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u cymectsyer Tpoiika (A, B,C) € A3 Takag uto
A(52,2 v+ 1) + BV2 + C(— €32 + €1,2 V)l/2 =1.

Cpazy nmeem A = 1, HO U3 ITOrO CJIEIYET, UTO €99 Aeaurcs Ha V. OIHAKO paHee
MBI OTMeYaJIH, YTO KO3(PUIUEHT €35 OIpeliesieH 0 Moay/ro . To ecTb €99 = 0
SIBJIIETCS] HEOOXOIMMBIM YCJIOBHEM HEBBIPOXKIEHHOCTH ¢.

Orpannuenne ¢ na Uy nmeer BHJ

T €1,2 0 0 €12 —E327 0 0 81724—53,2 €227 0
0 €22 +x 0 0 €22 +x 0 0 €22 +x 0
¢ lvy= dotzdr = |1 €32 x| ~ |1 €32 Of ~ |1 0 0
0 v 0 0 v 0 0 v 0
0 0 1 0 0 1 0 0 1

[Tpumensist paccyzKieHue, aHAJIOIMIHOE PeAbIAYIIeMy, K MOP(hU3MY
Alx] = Alz]? 11— (612 + 328227, €00+, V),

[TOJTy YUM PABHOCUJIBHOCTD HEBBLIPOXKJICHHOCTU Orpanndenud ¢ Ha Uy U yHUMOTYJISAp-
HOCTU CTPOKHU (81,2 +E326E292%,E92 1T, 1/). Bocrionib3oBaBinmch ycsioBuem €g9 = 0,
[TOJTy YUM BTOPOE HEOOXOIUMOE YCJIOBUE HEBBIPOXKJICHHOCTHU, & UMEHHO: HEBBIPOK JICH-
HOCTDH CTPEJIKA PacCMaTpUBaEMOro BUJAa BJIeYET YHUMOIAYJIAPHOCTHL CTPOKHU (5172, 1/).

JlocTaTouHOCTD 3TUX YCIOBUN IIPOBEPAETCS HEIIOCPEICTBEHHO.
IIycTe BBIIOIHEHBI YCJIOBUA €99 = 0, (€12,7) =1 =¢€15( + V€.

Hesoipoxieanocts cyxkenns Ha Uy odeBujna. HeBbIpOXKICHHOCTD Cy2KeHUA Ha
Up paBHOCIIIbHA YHUMOJLYJISIPHOCTH CTPOKH (€12, T, V], IMeeM

((+20)-e19—1-z4+ (42 -v=1.

[TepeiijieM K paccMOTPEHUIO crydas crpejku Buia (17).

Orpannvenne ¢ na U; nmeer BHJ

1 €12 0 1 €1,2Y 0
Yy 8272y+1 0 0 —51,2y2+€2,2y—|—1 0
¢ loi=ypo+ 1= |0  e2y 1| ~ |0 0 1
0 vy 0 0 vy 0
0 0 y 0 —e32Y° 0

JIerko mOJIyduTh CJIe/yIoNe HeOOXOANMbIE YCJIOBHS HEBBIPOXKICHHOCTH: €99 =
0, e12 = 0, cTpoka (v, €32) YHUIMOIY/ISPHA.

JlokazkeM J0CTaTOYHOCTD. [ 3TOr0 Hy»KHO IOKA3aTh, YTO IPH JAHHBLIX YCJIO-
BUSIX CTpesiKa HeBbIpoKieHa Ha Uy. Kak u panee, BOIPOC CBOJUTCS K IPOBEPKE YHU-
MOJLYJISIDHOCTH CTPOKU (—2? — €90 + €12, €39, V). HanmoMHnM, Um0 £99 = €19 = 0,
v( +e32& = 1, mosTomy

¢ |u, HeBBIpOWIEHA & (—27, €32, V) YHUMOTYIAPHA.
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[ToxbepeM HYKHYIO JIMHEHHYIO KOMOMHAIHIO
2?1 deg-(E+2%) +v- (C+a?) =1,
9TO 3aBEPINALT JOKA3ATETbCTBO MPEIOKEHHS. n

2.1.14. Takum oOpa3oM, MbI MOJIYUWIN JIBE CEPUHM PACCJIOCHUI, B KaXKJIOH U3 KO-
TOPBIX PACCTIOEHUs 33/Ial0TCS OIPEJIeIEHHBIM HaOOpOM ITapaMeTpoB. Beegem s
y/100CcTBa HOBBIE OOO3HAYEHNS.

2.1.15. Paccnoenns tuna a. [lycts crpesika B moc/ieoBaTebHOCTH (5) IPUBOIUTCSI
K BUJLY

0 ¢ 0 100
00 0 010

bty |l ¢ Ol +t, 0 0 1], (18)
0 v 0 000
00 1 000

rjae crpoka (&, v) yaumonysspaa, v # 0. ITo npeoxenuto (2.1.13), ¢ saBisercs
HEBBIPOXKJICHHOI1, TO €CTh OIpeJIesIdeT 2-PacCIOCHHe.

By,ZLeM Ha3bIBaTb PAaCCJIOEHU:A, OlIpeac/iddeMbl€ TaKUMU qb, pacc/iIoeHUuAMU TUIIA A.

O6o3HAYNM

Ev=¢ = Coker ¢, (19)

rJe CUMBOJI a4 YKa3bIBa€T Ha TUII PaCCJIOCHUL.

2.1.16. Paccroenns tuna b. [lycrs crpesika B ocaeoBaTe bHOCTH (5), IPUBOIUTCS

K BUJLY
0 00 1 00
100 010
d~to |0 e O+, |0 0 1], (20)
0 v O 0 00
0 0 1 0 00

rje crpoka (e, v) yHuMojayaapha, v # 0, no upemioxenuio (2.1.13) ¢ sasisercs
HEBBIPOXKJIEHHON, TO €CTh ONpeJiesideT 2-pacCjIoeHne.

Bynem nasbBaTh paccjioeHus, onpe/jie/isieMble TAKUME ¢, PACCTOCHUAMU THTIA b.
O6o3HaYNM

B} = Coker ¢, (21)

r7e CUMBOJI b yKa3bIBaeT Ha THUIl PACC/IOEHUSI.
2.1.17 Teopema. [lycmv E — sexmoproe 2-paccroerue Ha Ph, npuvem e2o oouLull
caoti Ex ma P usomopgern O+ O(1), a sce nodexoru umerom eud O(—1) + O(2).

707
Tozda E usomopgno uau paccaoenuro euda EYSS, uau paccaoenuro suda E;"°, 2de
UV U E ABMOMAMUYECKU B3AUMMHO NPOCTNDL.

Jloxazamensvcmeo. YUuThIBas CIEJICTBUS TEOPEMbI O 3aMeHe 0a3bl 1.2, 3nanue 06-
IIero cjiog U BHJL MOJCKOKOB, JIerko nousaTh, uro HY (P E) ~ HY(P', E(—1)) ~ 0,
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H(P' E) ~ A3, H°(P' E(1)) ~ A®. Ilpumensiz x F(1) Teopemy Beiinmmcona (cum.
(1.3.1)) u oTKpyTKYy, moJy4IuM TipejcTasienne F B Buje dhakTopa B TOUHON mOC/Ie-
JIOBATEILHOCTH

0— 0%(-2) % 0% (1) = E — 0, (22)

rae ¢ = todo+t1d1, a do, ¢1 € Ms3(A). Mbl mokazasu, 9o BesKas HEBBIPOXKICHHAST
crpenka ¢ npuBogurca K Buiay (15) mam (17), BOCIIONIB30BABIINCH IIPE/JIOXKEHIEM
(2.1.13), oKOHYATEIBHO TOJIYIUM B KazKJOM U3 CJIyIaeB.

Ecan paccioenne nmeer THII @, TO

0 €1,2 0 1 00
0 0 O 010
drtg |1 esn O] +6 |0 0 1, (23)
0 v 0 000
0 0 1 000

rJe CTpoKa (€12, V) YHEMOJILYJISIPHA.

Ecnu paccioenne umeer tuit b, ¢ IPUBOJUTCA K BHUJLY

0 0 O 1 00
1 0 0 010
gb ~ 1 0 €32 0 + t1 0 01 s (24)
0 v 0 0 00
0 0 1 0 00
rJe CTpoKa (€39, V) YHEMOJILYIISIPHA. O

2.2 MopdusMbl MexKJIy PacCIOeHUSIMUA.

[Iycts manbr 2-paccioenust F' u G, umerontue obmmit cioit O+ O(1) u mpoctbie
HOJICKOKHU, MbI XOTUM U3Yy9HTH MOP(MU3MBI MeK Ly HEMU. OYHKTOPHAILHOCTD CIICK-
TpaJILHOI TT0CIeI0BaTe/IbHOCTH Beitmmucona cBouT Borauciaenne Home (F, G) k 1e-
PEUNCICHUIO KOMMYTATUBHBIX JIUAIPAMM BHIA

03(=2) —2= O%(—1) —= F ——~0

| R

03(—2) Y~ O5(~1) —= G ——0,

e ¢ u 1 — crpeaku u3 onpenenerus F u G. YpaBHeHHE KOMMYTATUBHOCTH HMEET
CJCYIONINIT BU;

Ap = 0. (25)

Teopema 2.1.17 cBOAMT M3yUeHUE STOrO BOIPOCA K PACCMOTPEHUIO TPEX CJIyUaeB,
KOTOPBIE OY/IyT MOJPOOHO pa300pPaHbl B CJIELYIONIUX PE/JIOKEHITX.
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2.2.1 Tpepnoxenne. Ilycmv F = F5¢ uau F = F/%°, G = GFOX uau G =
GOC (em. onpedenenus 6 (2.1.15), (2.1.16)), 20e (v,e) =1, (1,{) =1, v # 0, pu #
0. Komnosuyus gynxmopa H® u xanonuueckuzr uzomoppusmos HO(X, F) ~ A3 u
HY(X,G) ~ A3 uz (7), omoocdecmeanem Homo (F, G) ¢ mmoorcecmeom 0 € Ms 3(A)
(nepesoos npu IMoM KOMNOZUUUU 6 NPOU3EEIEHUSA), OAA KOMOPHIT GOINONHENDL CAC-
dyrougue YeAo8UA UEAOWUCAEHHOCTIU MAMPUY

)\Q,QN(I/) = N(ILL)Q, )\272 € ngg(A), (26)
(M(C)0 — OM(2)) s {g ﬂ B € Msa(A), 2< k < 3. (27)

U svinoansemcs ycaosue
(M(C)8 — 6M(e)).1 = 05 (28)

Jloxazameavcmeo. lpeanonoxkum, 910 cyimectByeT napa mMopdusmos (6, A), yio-
BJIETBOPSIONINX ypasHeHuto (25). B Touke tg = 0 KoMMyTHpOBaHUE CBOJUTCS K Pa-
BEHCTBaM )\171 = 0, )\271 = O, rae )\271 € M273(A).

[g i;j b= 0. (29)
Sammmem ¢ u ¢ B BuE
-] - [

torja yciaosue (29) rouke t; = 0 3anuiiercs B BUJE JABYX YCJIOBHI
OM(e) + MaN(v) = M(C)f,  A22N(v) = N(n)0. (31)

YcaoBue Ha Ap 9 U UCHOJIb30BaHUE IBHOTO Buga N (V) IPHUBOAAT K CJIE/LYIONIAM
OrpaHIIECHUSAM

(M(O)0 = OM(£))us = O3, Ars = (M(C)) — OM ()1 [g ﬂ (32

]

Bcé omnpenensiercss ¢ momormibio #, HO He BCIKas MaTPHUIA IOAXOAUT — HYKHA
HEJIOUNCTIEHHOCTD A1 2, Ag2. Kak yBUAMM JaJiblie, TpeTbe YCIOBUE ABJIgeTCs Orpa-
HUYeHneM Ha MOP(MU3MBI MEXKJIy PACCIOCHUSIMUA PA3HBIX THUIIOB.

2.2.2 CuencrBue. Heobrodumwvim Yycao6uem UesoUCAEHHOCTIU Ay o AGAACMCA O 1 =
9371 = 0

Jlokasamenvcmeso. eficTBuTebHO, paccMOTPUM ycaoBre (26), yanThIBasi BUJ MaT-

putpt N(v) (em. (7)), B3 yCI0Bus, OUPEIEIISIONIEro Ag o, moayanM (N (p)0).1 = 0a,
YTO PABHOCHIBHO 091 = 031 = 0. ]
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2.2.3 Ilpennoxkenue. [lycmo F u G paccroenusn padauunoix munos. Tozda F u
G e uzomopdro.

Joxazameavecmeo. Bynem caurarh, aro F umeer tum a, a G umeer Tum b, mpe-
nosiokuM, uto cymecryer 6§ € GL3(A), ocymecrrisitomnee nzomopbusm F — G, 6
YZIOBJIETBOPSIET YCJIOBUSAM TI€JIOUUCIEHHOCTH. 3anuiineM ycjaosue (28) 1 BOCHOJIb3Y-
eMcsl HeOOXOMMBIMU YCJIOBUAMU U3 JOKA3AHHOTO CJICACTBUSA 2.2.2:

0 Geo O 0 0 0 G201 — 012 —012
03=<o 0 0lo—06|1 0 0) A I e
*,1
I @32 0 0 €32 0 ’ 011 — 032 011 — 032
otkyga 019 = tpo = 0 1 011 = 039, a 6 npunumaer Bu

thp 0 O3
9 - 0 0 92’3
0 0171 93,3.

Bocniosibayemest rereps ycaosueM (27) npejiokenus 2.2.1:

0 Ca 0 0 0 0 L ol
M3,2(A)9( 0 0 0|l6—6|1 0 0 [0 J _
1 <3,2 0 0 €32 0 "k

013¢€32 Ci2023 s ool
—023¢€39 0 [O 1]
0 013 — (32023

N3 uesbipoxkiennoctu G u npejyiokenus 2.1.13 3HaeM, 9TO B HaIleM CJIydae
(v,e32) = 1, otkyzna 53 = 0 (mod v), HO 9T0 IpOTHBOpEtnT ycsaosuio § € GL3(A).
[

CremayronumMu JIByMsl IIPEJJIOKEHUSIMI 3aBEPIINM KJIaCCU(MUKAIIIO PACCTOCHUM
¢ obmum ciroem O 4+ O(1) 1 MPOCTBIMU TIOJICKOKAMHE, OIUCAB H30MOPMU3MBI PACCIIO-
ennit oguHakoBbIX TUIOB. CirencrBre 2.1.6 B 9TOM ciydae ycTaHABINBAET PABEHCTBO
UIeaJI0B, TTOPOXKIAEMBIX TOUYKAMH, B KOTOPBIX MPOUCXOIAT IMOJICKOKMN.

. V,€1.2,E
2.2.4 TIpeanoxkenue (Mzomopdusm paccnoennit tunia a). [Hycmos F = F, 70272
G = GY2 _ paccaoenua muna a, cmpowu (e1.2,7), (Cr2, 1) YyHumodyaaphot, v #
0, i # 0. Paccaoenua F u G udomoppru, moada u moavko moezda, xo2da umeemcs,
pasencmso udearos (1) = (v), u cywecmsyem 2aobanvias edunuya 1 € A*, daa
KOMopot

(12 =ners (modv). (33)

Jlokasameavcmso. Kak 6pu1o ormedeno Beie, (p) = (v) u3 cuepcrsus 2.1.6. 3a-
mumeM ycsosue (28), yaurbiBas cieactsue 2.2.2:

0 Geo O 0 €12 O —013
03:( 0 0 0/l6—6l0 0 0 ) — | s |,
1 @32 O 1 g3 0 ot 0 — 053



orkyna 013 = by3 =0 u 011 = 033, a 0 npurnMaeT Bug

thp 012 O
=10 6 0
0 055 01

Beranciienus HOKa3bIBAIOT, ITO BBIIOJHEHNE YCI0BUS (27) PABHOCHIIBHO CJIC/IY FOIIIIM
JIBYM YCJIOBHSAM:

CYILIECTBYIOT TaKue ryiobasbHble eUHUIDBI 01 1, 9, 9TO (12020 = 011 €12 (modv);
CyIIecTByeT 91’2, qTo 9172 —+ 43’202,2 = 9171 €3,2 (mod V).

[TosToMy HEOOXOIUMBIM yCJIOBHEM N30MOP(MU3MA SABJIsIeTCS CYyIIeCTBOBAHHIE I7100a/Ib-
HO¥ euHUIBI ) € A*, Tako#l 9TO BBIMIOJIHEHO COOTHOIIIEHUE

CLQ =TnNé12 (Il’lOd V). (34)

ITepeitmem k mposepke yciaosust (26). 113 Boramcsenuit mmeeM Aj o = 0, Aoy =
0171, )\271V — 0372 = O, V()\Ll — 0272) =0.

st mposepku gocrarounoctu Haiigem 6 = (6; ;) € GL3(A). Ilycrs 1 yaosierso-
psier (33). Jlerko mpoBepuThb, UTO 6, ONpeneeHHOE CIIeIYIOMUM 00PA30M, HH/IYIH-
pyet nusomopdpusm F — G

n ¢+mnesz O
o= |0 1 0] . (35)
0 0 i

]

2.2.5 IIpepgnoxkenune (Mzomopdusm paccioennit tuna b). ITyemv F = Fby’0’£3’2,
G = Gg’o’g?"Z - paccaoenus muna b, cmpoxu (€32,v), ((32, 1) yrumodyaaproi, v # 0,
w # 0. Paccaoenus F u G udomopprs, mozda u moavko mozda, k0204 umeemcs
pasencmeo udearos (1) = (v), u cywecmsyem 2aobarvias edunuya 1 € A*, daa
KOmopot

(32 =1nez2 (modv). (36)

Jlokasamenvcmeo. Kak 6pu1o ormedeno Beime, (p) = (v) u3 caencrsug 2.1.6. 3a-
nuieM yesosue (28), yuuTbiBag ciaecTsue 2.2.2:

0O 0 O 0O 0 O —Q1,2
05=([1 0 ofo=6]1 0 0|) =|0—ba,
0 ¢32 O 0 €32 O ol —03

OTKY/Ia 9172 = 9372 =0mn 9171 = 9272.
Berauciennsi OKa3bIBAIOT, 9TO BBINOJHEHHE YCJI0BUS (27) PABHOCHIBHO CYIIE-
CTBOBAHMIO TAKUX IVIOOAJIBHBLIX efuHuIl 011 u 033, 910 (32011 = 05332 (modv);

91,2 = 02’3 =0 (mod I/).
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[TosToMy HEOOXOIUMBIM yCJI0BHEM M30MOPMU3IMa ABJIAETCS CYIIeCTBOBAHUE TJIO-
OasbHON eMHUTIB 7) € A*, TaKO 9ITO BBITOJTHEHO COOTHOIIEHHE

G2 =nes (V). (37)

ITepeiiem K mpoBepke yciaoBust (26), U3 BBIUHCICHUN UMeeM Aoq = 0, Ao =
93,37 )\2,17/ - 92,3 =0, )\1,1 = 91,1-

st mpoBepku gocrarounoctu Haitnem § = (0, ;) € GL3(A). Ilycrs 1 yaosiaerso-

psier (36). Torma 6, onpesenennoe ciemyomum 06pa3oM, HHAYIUPYeT u30MOphOU3M
F—=G

1 00
=10 1 0 (38)
0 0 n
m

2.3 Bbruuciienue MaTpuil ckJeiiku

2.3.1. (Cayuait E = E*%P rne (o, 8) = 1, B # 0.) Jlna suruucienus obpasa
CTpeJIKH ¢ u3 onpejenenus F u dpakropa 1o Hemy 3adurcupyem oboznadenus. Kak
u BBINIE, cTaggapTHbil O-6asuc OF obo3HAYUM €, €g, €3, a cTangapTHLI O-6asuc

05 0003HAINM fla f27 f37f4a f5-

Yro0nI HaliTu MaTpUILy CKJIeiiku s F, 3acdbukcupyem mpejicTaBieHne
ad — By = 1. (39)

Tpusnamusyem E na Uy. B atom ciaydae ¢ MOXKHO 3amucarh B BUjie

¢|U0 = 1o (40)

o~ O8
O Y] O
—_ o8 oo

Ha U, B KauecTBe Gasnca obpasa ¢ MoKHO B3aTh P(ty2e1), d(ty2e) u ¢ty es),
TO ecThb CTOMONE ty ' ¢|y,. st Borancaenns bakTopa HEOGXOMIIMO JTOTOIHATE ¢y,
10 obparumoii. [Tomoiiger

r a 0 v —(C
- 0O 00 1 -
By =to |1 ¢ =z 0 0|, deto|y, =to.
06 0 46 O
0O 01 0 O
Urax, Op,-moayas O(—1)5|Uy umeer 6azuc
tal[g17"'7g5]:ta2[f17"‘7f5]¢’U07 (41)
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npudenm t'[gs, §s| — 6asmc daxTopa, To ectn 6azuc E|Up.

Tpusnammsyem F wa U;. B 3TOM ciiydae ¢ MOYXKHO 3aIlUCaTh B BUJIE
ay 0

1
Cy

By
0

1

o, =t , ey =to/ty =x .

oo O+
< O = O

st Beramcsenns hbakTopa HYZKHO JIONOJHUTH @ly, 10 obparumoii. Hanpuwmep,
TaK:

1 ay 0 0 O
- 01 00 0 -
Buo,=ti|y Cy 1.0 0|, detgly, =1
0 By 0 1 0
0 0 v 0 —1

Urax, Op,-moayabs O(—1)5|U; umeer 6azuc

o s hsl = 62 Sl (42)
npuaeM ¢, [hy, hs] — 6asuc daxropa, To ectb Gasuc E|U;.

Hanumem marpurty nepexoma Ha Uy;. g sToro 3anminem tl_lh4 u tl_lh5 B Tep-
MUHaxX tg Yor, ... -~ 'gs. Chavarma o6paTuM MATPUILY Il BBIPAZKEHHSI to Lg; aepes

52, (e (41)).
—_ ] —
C yuerom (41) u (42) nomyuaem ] [hy, ..., hs] = 2725 g1, . -+, 95)0lve @lu,-

Omnyckas Berauciienusi, mod gq, ga, g3 MOJTyIaeM, UTO
-1 _ 2, | ¢ Bx*|
titlhs ha] =272 {%’ﬂ 55[3} to' (95 9a] -

Nrak, paccioenue ' MoxKeT ObITH 33/1aHO C IIOMOIIBIO MATPUILLI CKJIEHKHT

_ |y Bz _
0—[7 &EQ], deto = x. (43)

WubIMT cJTIOBAME, MOXKHO CIUTATh, YTO BHIOpAHbI Oa3UCHI [e1, €3] orpanndenns E
ua Uy u [fi, fo] orpanuuenns E wa Uy, npudem

eved [ pa] =l wn eren) = 1| 300 P et

7y ax

Mpr yke 3HaeM, 9TO F MMeeT TPUBHAJIBLHBIN OOIMUiT CJION U IIPOCTBIE TOJICKOKH
B jemurensx [ (cm. 2.1.5).
. 0
2.3.2. (Coyuait F = Ebﬂ’ e (o, ) = 1, B # 0.) AHajoruyHble IpPe by M
paccyKJIeHNs MOKa3bIBAIOT, YTO paccjioeHne F yKazaHHOTO BUJAa MOYKET OBIThH 3aa-
HO C TIOMOIIBIO MATPHIIHI CKIIEHKI

_ | B _
o= [’YJE (5$2] , deto =uz. (44)
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2.4 Ilpumep

Teopemsr 2.1.17, 2.2.3, 2.2.4 u 2.2.5 MOJHOCTHIO KJAACCUPUIUPYIOT 2-PACCIOEHUS C
TPUBHAJILHBIM OOIIMM CJIOEM W MPOCTBIMH IOJICKOKAMH B CjIydae (DaKTOPUATIHLHOIO
JIeIEKUHI0Ba KOJIbiia A.

Hanpumep, mia A = Z, umeercst p — 1 pa3IudHbIX PACCIOCHH ¢ V = p, TJe P
— HEKOTOPOE IPOCTOe HEYEeTHOE YHCJIO, U 2 PACCIOEHUd NPU V = 2, OHU 33JaI0TCs
MAaTPUIIAMHA CKJICHKHA

-1

-1
o = {xo :2;5} (Tuna a) u oy = {xo 52} (Tuma b).

B cnydae v = 3 TakKe mmeeTcss 2 HeM30MOP(MHBIX PACCIOEHUs, ONPE/IE/IAEMbIX
MaTpUIaMU CKJIEHKHT

-1

! 3z z b3
o = [ 0 xQ} (Tuma a) u oy = [ 0 x21 (Tuma b).
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