O06 oaHolT IMHEITHOI TToCcJIeJ0BATEeILHOI
MalllnHe 0e3 BXOI0B

A .B. MatBees

1. BBenenue

IIpu ommcanmu 06BHEKTOB MPEIMETHOTO MHUPA, Mbl CTAJTKHUBAEMCH CO
MHOTUMH PA3INYHBIMEA 33a9aMH, OIHON M3 KOTOPBLIX SIBJIAETCS 3aa-
92 OMMCaHnsA 00bekTa 6e3 M3OBITOYHOCTH MW C BO3MOYKHO HAMMEHBITIEH
U30BITOYHOCTRIO. DTO TpebOBaHUE, HAPUMED, BOSHUKAET €CTECTBEHHBIM
00pa3oM m3 OrpaHUYEeHHOCTH BBIYUCIUTEIHLHBIX pecypcoB. pyroit gacto
BCTPeYaIoIeiicd 3a/1a4eil ABIdeTCd OIIMCAHNEe 3aBUCUMOCTEN MeXK /1y CBOi-
CTBAMH 3TOTO O0BEKTA.

OfHIM 13 IPUMEPOB PEIIeHns 3329 TAKOI0 PO SIBJIAETCS CO3IAHIe
Teopun 06a3 JAHHBIX.

basa darmviz — 9T0 COBOKYITHOCTH HADOPOB JAHHBIX, 00bEINHEHHBIX B
[eJIfAX Co3/Manust HMOPMAITMOHHON MO U 00bEKTa, UCIOIb3yeMOi pu
obpaboTke mHMOPMATIHH.

Cozganve 6a3 JaHHBIX TPEC/IENyeT JIBE OCHOBHBIE IEIU: TMOHU3UTH
M30LITOYHOCTD JAHHBIX U IOBBICUTH UX HAIEKHOCTH. OIWH M3 CIIOCO-
0oB opMaIM3aNMN APUOPHBIX 3HAHWH 00 abcTpakTHO#W 0ase JaHHBIX
— YCTaHOBJIEHNE 3aBUCAMOCTEN MEXKIY TAHHBIMI.

IIpeamooxkum, aTo 6a3a JaHHBIX KOHEYHA, W 9TO W3BECTHBI yCJIOBUA
Ha 3aBHCHUMOCTH MEXKJy MaHHbIMH. IlepBoe mpesmosiokeHne BO3HUKAET,
KaK yKe ObLIO CKA3aHO BBIIIE, N3-33, OTPAHUIEHHOCTH BBITUCIUTEIHHBIX
pecypcoB. Bropoe mpeanoo:kenne 03Ha4aeT, 9TO MBI BaageeM HHMOPMa-
1meit 0 CTPyKType 00bekTa.
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2. IlocTranoBka 331249 U PE3yJIbTATHI

Paccmorpum f(Z) — GyneBa (byHKIMSA OT N TEPEMEHHBIX, TO €CTh
f:Ey — Eo, tne E5 = {0,1}.

Nssectno [3], uro xaxgas dbynkuns f(T) n3 xkiaacca Py Moxer 6bITH
OJIHO3HAYHO npejcTapiena noannomoM ZKerankuna: f(T) = ¢ @ coxy ®
S 1Ty B 1T - - Ty, THE p = 2", T = (21,22, -+ ,Ty) — BEKTOp OY-
JIEBCKUX HEPeMEeHHBIX, C1, €2, * , Cp — HADOP Oy/IeBCKUX KO3 PUIMEHTos,
a CyMMa MOHUMAETCs KaK CyMMa MO MOJYJIIO 2.

IMocaenosarensrocTs 1 Oyaesbix dbyHkuuit f(ZT) OT N I€PEMEHHBIX €
(bUKCHPOBAHHBIM HOPAJKOM B Heil Ha3biBaeTcs BeKTop-dynkmmeit F(T)
kracca PY(ED). Taxum obpasom, ompeseneno otobpaxenue F : BEY —
EZ. D10 oTobparkeHme MOKHO MHTEPIPETHPOBATH TaKyKe KaK (PyHKIIHO-
HAJIBHYIO 3aBUCUMOCTH B HEKOTOPOii 6a3e JTaHHBIX.

Paccmorpum 3amady BbIBOgA 6a3bl JAHHBIX. JTa 3303493 3aKI0YAET-
ca B TIOCTpOEHMH MHOXKecTBa {Tg, I (Zo), F (F(To)), -+ } 10 HEKOTOPBIM
HAYAJBHBIM JTAHHBIM T( U 3a/IaHHON (PYHKITMOHAIBHONW 3aBUCUMOCTH F.

B obmewm Buae, mockonpKy Ef KOHETHO, MHOXKECTBO BBITVISIINT TaK:

{70, F(To), F(F(To)), -+, F(- (F(@)) ) =Tp, F(--- (F(Tg)) ) =
k mTyk p IITYK

V@)

71}, damee 6ymem obozmauars F(--- (F(Tg))---) kax F

k mryx

Yucio (p — k) nazosem nepnojgom 6a3bl ganHbIX. Jucsio k ocraabHBIX
3/IEMEHTOB HA3LIBAETCS IIPEIIEPHOLOM.

DTy 3aJ1a9y MOYKHO TAaK¥Ke MPOUHTEPIPETUPOBATE CAEAYIOMNUM 00pa-
30M.

PaccmorpuMm cTpyKTYypHBI aBTOMAT C 7 BXOJAMU W 1 BBIXOIAMU, TJIE
n — HEKOTOPOe HATypajbHOe 4ucyio (puc. 1). DTOT aBTOMAT COCTOUT U3
Habopa PYHKIMOHAIBHBIX DJIEMEHTOB, PEAJUBYIOIIEr0 BEKTOP-(DYHKIUIO
F, u cucrembl 33jiepsKeK. B Hava bHBIH MOMEHT BpeMeHH aBTOMAT HAXO-
IUTCSI B COCTOSTHUW T W PEAIN3yeT WTEePATUBHBIN MTPOIECC TTOCTPOEHUS
MHOXKECTBA OyJIEBCKUX BEKTOPOB IJIMHEI M.

Jpyrumu cjioBamu, 3aaH WHUITUAJIBHBIN KOHEIHBIN aBTOMAT

(2, E5,E5, ¢(q(t), z(t)),¥(q(t), z(t), g0 = q(0)).
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Puc. 1. ABTOHOMHEBI aBTOMAT, peaan3yiontmii BeKTop-byaKmo F(T).

ODTOT aBTOMAT UMEeT KAHOHHUIECKOe YpaBHEHNE

)

= F(q(t)),

K.HaCC TaKNX aBTOMATOB ONMCHIBACT BCE MHOXKECTBaA, KOTOPbhIE MOZKHO
MOJIYYUTD TP TTOMOIIY UTEPAITHOHHON TPOTeTyPhl TPUMEHEHUsT BEKTOD-
byHKINN K PE3y/IbTaTy ee AefCTBus, HaduHad C JIF000T0 Oy IEBCKOTO BEK-
TOpa JIJIUHBI 7.

il BJI(F,n,%0) = {To, F(%0), F" (T

ycrs MHOKecTBO mmeer Bui BJI(F,n,Ty) = {To, F(To), (Zo),

P) (= -

. ,F (xo) = xo}.
OueBUIHO, TAKOE MHOYKECTBO OJHO3HAYHO C TOYHOCTBHIO JO TIHKJINYIE-

CKOIl ePECTAHOBKYU CTPOUTCS 10 BEKTOP-PyHKIMKU F' 1 T1060My BEKTODY,
cojiepkaiemycss B HeM. PoOpMasbHO 3TO MOYKHO IMOJIYYHUTh, €CJIU I10JI0-

JKUTH 11eproj] 6a3bl JAHHBIX p = min{t > Olf(t) (To) = To}-
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Eciu T, € BA(F,n,Tg), To CyIeCTBYeT Takoe HaTypasibHoe Yucio k,

(k)(

Ecnn xe 3a1aHO MHOXKECTBO PA3JIMYHBIX BEKTOPOB, TO TEM CaMbIM 3aJlaH

qTo T = F Z3), M BCe NIyOMHBI CyTIepPIo3uIiii 6epyTCst M0 MOJLYIIIO P.
KJIACC BEKTOP-DYHKITHUIA.

Brita mocraBiena 3amava OMEHWTH Tepno 0a3bl MaHHBIX p =
| BI(F,n,To) |, TP HEKOTOPOM HAYaTBHOM BEKTODE T(, €CJN M3BECT-
HO, 9TO BeKTOP-(DyHKIMs I IIPUHAJIEKUT HEKOTOPOMY KJIACCY BEKTOP-
dyukmmit M, a pazMepHOCTh TPOCTPAHCTBA — 7.

B crarwe 7] 6b1n ncce10BaHbl EPUOBI /I BEKTOP-(DYHKITHIN Cie-
IyommX KJiaccoB Hax Po:

)Tz = {F|F(¢) = ¢} — xmacc BekTop-byHKIIHIT, COXPAHSIONTIX
KOHCTAHTY C.

2) S = {F|fi €S,1 <i<n} — Kkaacc camodsoticmeennvis 6exmop-
dyHryul.

3) M = {F|f; € M,1 < i < n} — wiacc MOHOMOHHVLT GeKMOp-
Pyrruud.

Uccnemyem sty ke samaay aaa L = {F|f; € L,1 <i < n} — %aacca
AUHETHLT 8eKMOP-PYHKUUT.

3ajaua ONEHKU Mepuoja Jijisi JIMHEWHOW pPEeKyPPEeHTHON MOCIe0Ba-
TeJIbHOCTH OBLTA PACCMOTPEHA BO MHOTHX pabortax (cM., Hampumep, [8]).
Tam Gbut orenkn Buga ¢F u ¢F — 1, 910 COBIAAET ¢ OMEHKAMN HACTOSI-
el CTaTh Ipu q = 2 U k = n.

DTO0T PaKT ABJAETCS CJIEJCTBUEM TOTO, UTO B TUX paboTax paccMar-
PUBAIOTCA KOHEYIHBIC TIOJIA. OI[H&KO, B CJIy4Yae KJiacCcCa JIMHETHBIX BEKTOD-
dyHKIN aBTOPY HE YIAJIOCH OOHAPYKUTH TPOIETYPY, KOTOPast s JIto-
00ro HATYPaAJBHOTO YMCJIa N JAET CIIOCOD MOCTPOEHUs JTUHEHHON peKyp-
PEHTHOl TOC/IeI0BATEILHOCTH TOPSIIKA 7, HA KOTOPOU BEPXHAS OIEHKA
JOCTHKAMA.

st TuHEHBIX BEKTOP-PYHKITUHN Oy Y€HBI CIE Ty IOINe Pe3yIbTATh:

Teopema 1. Ilycmo cywecmeyem mampuya C, maxas 4mo npu A1060Mm
sexmope T # 0 ewnoanerno CT # 0. Obosnauum Fg(f) =Cz®q. llycmo
das nexomopoeo éexmopa q evinoaneno pasencmeo | BI(Fg,n,q) |= p.
Tozda | BA(Fg,7n,0) |> p.

DTa Teopema Mo3BoOJIsTeT it p < 2" — 1 ToJIyYaTh YeTHBIE MEePUOIbI
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_ _ p-1l _
| B (Fg,n,0) |=2p, ecmn Y C'g # 0.
3=0

Ho kakoit MakcuMmaJsbHBIN TIeproJ1, MOYKHO ToTyduTh! Ha 3ToT Bompoc
YaCTUYIHO JTa€T OTBET

Teopema 2. 1. Ecau n = 3, mo daa 060l 6exmop-dynryuy
| BI(Fg,n,0) |< 2"
2. Ecau n < 3, mo cywecmeyem eexmop-dynxyua Fg, das xomopot
| BI(Fg,n,0) |=2".

ITpu n > 3 mama 3a7a49a SKBUBAJIEHTHA 3a/a9€ O HAXOXK/IEHUW MaK-
CHMAJIBHOTO TIepHojia Ha MHOXKecTBe BekTop-bynkimii Fg(T) = CZ, co-
XPaHSIONNX HyJIEBOH BEKTOD.

B camom mene, mycTh I HEKOTOPOTO HATYPAJBLHOIO UHCIA 70 MBI
Han BexTop-byHKImio Fg, Takyio uto | B (Fg,n,T) |= 2" — 1 npn
JT000M T # Ty4.

Acno, uro Fgz(T,) = T, Unaue cymecTsyeT BeKTOP, OTIUYHBIN OT Ty,
KOTODBIii cOXpansieT BeKTop-byHKIHs F'z — MPOTHBOpEYHe C YCJIOBUEM.
Bnaunt, § = T, & CT,. F5(T) = CT = 7()@quf()€qu@C’xq
= Fg(T ® 7y) @ Ty

Fg @) = TPy V@ aom,) 07, 07,) 07, — Fo (T 6T, Ty

=

7
Hosromy | BO(Fg,n,T @ Z,) | =] BA(C,n,7) | = 2" — 1 sst moboro
T#Tq (§#0). B

O6parho, nockoabky | BI(C,n,y) | = 2™ — 1 gyst sioboro gy # 0, To
Haiiayres Takue Z # 0 u s > 0, uro 2 Cz = t u C%(t) = . Ionoxum
7, = C%(z). Torna F=(y) = Cy @7 =Cyo T, 0T, = CydT)) © T\t
Takum obpazoM, Fr(T) = Fz(T © T, ® T,) ® T, ® T,. ClieioBaTesbo,
| BA(F7,n,7) | = 2" — 1 s moboro T # Ty

DTO 03HAUAET, UTO €C/IN CYTIECTBYeT BeKTOp-byHKIms Fg, Takas 4To

| BA(Fg7,n,T) | = 2" — 1 upu no6om T # T, U HEKOTOPOM M, TO JIst
JIFO0OTO 7 CyIIeCTBYeT T, Takoe uto | B (F7,n,T) | = 2™ — 1 npu jir060m
T # T

[Mockonpky mpu n > 3 makcnmasbubiii mepuon | BIA(C,n,T) | =
2" He JOCTHIKWM, JIOTUIHO MPEANOI0KNATH, 9TO MOYXKET OBITh JOCTHTHYT
makcenmasbabtii epuos | BA(C,n,T) | = 2" — 1 s moboro T # 0. s
Bcex n < 11 sTa runoresza moATBEPANIIACE.
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Bosee Toro, eciim sTa runore3a BepHA, TO OHA BEPHA U JJIsl JIMHEHHBIX
BEKTOP-(DYHKIINIT, KOTOpbIE MOYKHO TpeICTaBuTh B Buje F(T) = CT, rue
Marpuria C' u3 CIenyomeii TeopemMsbl.

Teopema 3. ITycmv A — mampuya pasmepa (n — 1) x (n — 1), u npu
2/ # 0 evmnoaneno pasencmso: | BI(A,n—1,2') | = 2"t —1. ITocmpoum
mampuyy C' pasmepa n X 1 caedyrouum 06pa3om:

C= ( (A%)T ilib ), ede d = (ETAEGE 1) ub#0.

Tozda nurakoti eexmop T ne aeocum 6 npednepuode BIL(C,n,T), mo
ecmsb 6ce 6exmopa npu nomowu mampuyve C' nepexodam 6 cebA.

DTy TEOpEMY MOXKHO YCHIUTH:

Teopema 4. ITycmv A — mampuya pasmepa (n—1)x (n—1), A ne obaa-
A Ab
(AT d

npednepuodom mozda u Mosvko moezda, Kozda d = (ETAE ®1).

daem npednepuodom, u C' = ( ) Mampuua C e obaadaem

Tenepsb, Gaaromaps TeopeMe 3, MOXKHO 3aJIaTh PEKYPCHUBHBIN aJro-
puTM nocrpoenusi Marpuil, gaouwmx nepuog BIA(C,n,T) = 2" — 1. s
3TOTO HEOGXOIMMO 3aaTh BEKTOP b.

Orpanudenne Ha 3TOT BEKTOP HAKJIA/IBIBAET

A Ab
(Ap)T d
| BA(A,n,b) | =2"—1. Ecau (ET)(AEBE)_lAE = 1, mo nu odun eexmop

< zl ) # 0 ne nepexodum 6 ceba.
1

Yreepxkaeune 1. [Tycms C = ( >, 2de d = (ETAEEB 1) u

3. llokazareancTBO Teopem 1 u 2

HYCTB Bﬂ(canaq) — {qv CG, 0267 Ty Cpila}a rae q
L
> 0ig = 0,L < 2p — 1. Torma CLHlg = C(Crg) = C(Y CIg) =
j=0 ‘



O nuHe#HON TocIe0BaATeIbHON MaIInHe 6€3 BXOI0B 359

L
Z JG @® @ = §. DTO BBHINOIHEHO TOIJA M TOJHLKO TOra, Korjga L je-

L _
murcsa #Ha p. To ects Y CIG # 0 mug moboro L < 2p — 1 u L # p.

j=0
Ly . Ly
ITycrs ZCJG = Y Clg Ly < Ly < p — 1. Torga
: —
min Ll,Lg) _
Clla=Lal( Z C’g) = 0. Crenomaremnno, cymectByer L =

L _
min(Ly, Ly) < p — 1, Takoe uro » . C'G = 0 — mporusopedre. 3HAUMUT,
j=0
Ly . Ly
st obeix Ly < Lo <p—1 Y. CVg# > CIq.
= =0

_ _ _ p—1l
Pacemorpum BJI(Fg,n,0) = {0,q, ---, > C7q, --- }. I3 nokazan-
i=0
HOTO BBIIIE CJIEAYET, YTO BCEe 3JIEMEHTHI 3TOI0 MHOMKECTBA PA3JINYHBl U

— _ p-1l _ — _
| BA(Fg,n,0) |=2p, ectn Y, C'G# 0 u | BI(Fg,n,0) |=p, nnave.
§=0

Teopema 1 mokazama.

Jlnst moKazaTebCTBA TEOPEeMbl 2 HaM IMOHAIOONTCA CJIEIYIOMAst JeM-
Ma.

Jemma 1. | BI(Fg,n,0) |= 2" mozda u moavko mozda, %ozda
p—1

| BI(C,n,q) |=p=2"" Z

Hoxazareansctso. 1. Ilycrs | BII(Fg,n,0) |= 2". Eciu ¢ npunayiesxut
Ipe/IIePUOIy, TO CyIIecTBYIOT Takue T # g, uro CT = (Y. Torna Fg(T)
= F3(y) — mporuBopeune ¢ ycaoBuem. 3HAUUT, CyIIECTBYET p > 0, rae

2p—1
C?q = q. Ho Toruna Z (g = 0. CienoBaresnsio, p = 2" 1 n Z Cig #
j=0 7=0

0, Tak kak mmaue | BI(Fg,n,0) |# 2".
p—1
2. Myers | BA(C,n,q) [=p=2""1u 3 g
j=0
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L L—1
Mycrs Y. €9 =0, L < 2p—1. Torma C g = C(Crg) = C( Y. CIg)
=0 =0

L
= Y. C’g@® g = . DT0 BHINOJHEHO TOTJa W TOJBKO TOTja, Korga L
i=0

L
nemmtest ma 271 To ects . C7g # 0 pst moboro L < 2p — 1.
§=0

I[Iycts cymectByer T # 0 Takoii, uto CT = 0. Torma mo ompeeienuio
Z u Z ® T He npuHajiexkar oxHospemenno BJI(C,n,q) s moboro Z.
Bektopa T u 0 mo nocrpoennto e npunajiexar BI(C, n,q). Crenosa-
respro, | BI(C,n,q |< 27! — 1 — mporusopeune ¢ ycaosuem. 3HadauT,
C7 # 0 gna mo6oro T # 0.

Ly Ly |
Mycrs >  C'g = >, C'q, Ly < Ly < 2p — 1. To-
§=0 §=0
min(Ly,L2) _
rpa C=Lel( S°  CIg) = 0. Cnemosarensro, cymectsyer L =
§=0

L _

min(Ly, Ly) < 2p — 1, takoe uro »_ C7G = 0 — mporuBopeune. Ta-
i=0

KuM obpazom, s Jjroboro Ly < Lo < 2p — 1 BBITIOJIHEHO HEPABEHCTBO

Li Ly
. CIg# Y 0.
Jj=0 Jj=0
p—1
-, >, g, ---}. Ilo nokazamn-
7=0
HOMY, BCE 9JIEMEHTBI 9T0ro MHOKecTBa pasinunsl u | B (Fg,n,0) |= 2™

Pacemorpum B (Fg,n,0) = {0, g, -
JleMMa moKazaHa.

4. Jloka3aTeJabCTBO TEOPEMBI 2
1. Ilyers n > 2 uw B (Fg,n,0) = 2". Ilo aemme BJI(C,n,q) = p =
_oopzl
2 lpt =3 Cig#0.
§=0
_ p—1 p—1 p=1 _
Ouepngno, Ct = C(>, CIq) = >, CIg@ CPg = >, C'g =t . Torga
§=0 j=1 §=0

s moboro T uz BII(C,n,q) cymecrsyer (T®t) uz BA(C,n,q). Nnade,
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| BIA(C,n,q®t) |= pu BA(C,n,q) ABA(C,n,qdt) = @. Ho Torma 2p+
2 < 2" wm p < 2”1 — 1. D10 nporusopeunt ycnosmo | B (Fg,n,0) |=
2",

TaKI/IM obpazom, BJI(C,n,q) = {m_i,x_i@f} 1 i< 2m2,

on— 2
ZCJqf thosét ecim n > 2 n ZCJqft ecm n = 2.
Jj=0 j=1 7=0
Crenosarenbho, ecmu | BI(Fg,n,0) | = 2", To n < 3.
2. O6parHo,

n=1|BIz®1,1,0) |=| {0,1} |=

= maf s (a1 ). (-

Teopema 2 mokazama.

5. /lokazarenbcTBa Teopem 3 u 4

okazaresibcTBO Teopembl 3. IIycTh CyMECTBYIOT 1Ba Pa3JIAIHBIX
1
E/l
Ecan z; = 0, To oueBuaHO.

[onoxum Ab = G, T; = AJib, i = 1,2. Torma ET(Aj1 OnE)gDy =
_T . _ . _ . _
b (A? @y E)g® ys u (A @ 1 E)q = (A” @52 E)q.

=T _ T _

Dro 3naunt, uro (Y1 DY2)b 7= (y1Dy2)b ¢d 1 < y1 = yo. Ho Toraa

ANg = APq < j1 = jo o T1 =T

)
BEKTOpa < ) u ( , KOTOpBIE IIePeXOIdAT B OJJUH U TOT K€ BEKTOP.
Y2

Teopema 3 moxazana.
JlokazaresabcTBO Teopembl 4. Marpuna M nMmeer mpeanepmnos Toraa
TOJBKO TOT/IA, KOT/Ia CYIIIECTBYET HEHYJIEBOM BEKTOP, KOTOPBIH TTEPEXOTUT
B HOJIb.

1. Ilycts C mnepuonumdeckasi wmarpuia. lorma C’( Ii) =

0 0 =T =
{ dEBETAE = ( 1 ).OTCIO;Lad:(b Ab@1).

2. Mycers d = (ETAE ® 1), m C obaagaer mpeanepuogom. To-

x x
rga CyIlecTByeT TaKOi HEeHYJIeBOW BEeKTOD < y >, 9T0 C< y > =
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A(T @ yb), _{5,
Y AT®y-d L0

Ecmm y = 0, 7o u3 mepBoro ypaBHEHHS CUCTEMBI CJIEIYET, 9TO U
7 — 0. 1o TaK, moToMmy 4To A He 06/asaeT IPeIepHoIoM.
Ecmu y = 1, To U3 HepBOr0 ypaBHEHUS CUCTEMBI CIIEYeT, uTo T = b,
a U3 BTOPOTrO ypPaBHEHUS CUCTEMBI CJIEIyeT, UYTO d = b Ab.
Teopema nmokazaHa.

6. /lokazaTeJbCTBO yTBepKAeHUS

. A Ab T1 x1
[ycts C = ((AE)T d) (y1> —>(y1>, T
Afl@yl-AE
VAT @y -d

=T
VMHOXKXUM TIEPBOE PABEHCTBO HA b .
ZT AT, Gy, - b Ab b .E o T _
o = . Cnemosarensro, b -1 = 0.
fTAfl Dy -b Ab 0
Torna
1. ecn 1 = 0, o V& € BJI(A,n,b) Bemonneno &1 -1 = 0 u AT —
T1;
2. ecmn y; =1, 10 Ef-b:OHfl@Afl = Ab.
HeiicTBuTEHHO,

1'{:4}51 :{51

b ATy 0

2. { i{fl@AE—T - = { o
b AZ1 b Ab 0

Ho]BZ[(AnE)\2”—1.H03T0My{§?.b:0’ T .
T T1 6 AT = Ab
Bropoe ypasrenne T; G AT = Ab nMeer eMHCTBEHHOE PEIIeHNe T] =
(AQE)™1 Ab, tak kak AGE = A" ©F = (AQE)?" ,um (AGE)*" "1 = E.
IlogcTaBnsss Ty B mepBoe ypaBHEHUE, TIOJYIaeM ET - T = ET(A ©®
E)*lAE = 0, 9TO TPOTUBOPEYUNT YCJIOBHIO.

VTBepKaeHne T0KA3aHO.
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B zakrouenune aBTop xoTe 1 6bI BEIPA3UTH NCKPEHHIOKO 0/1ar0IapHOCTD

cBOEMY HaydIHOMY pykoBoauTenio K.d.-M.H. A.C. CTporajoBy 3a akKTHUB-
HOe yuacTtue B 00cyxkaenun paborsl, K.¢d.-M.H. B.A. HocoBy 3a momorms
B I0A00pe JIUTEPATYPHI U KOHCTPYKTUBHBIE 3aMedanus, npod. B.b. Ky-
PSIBIIEBY 3a& HEOJHOKDPATHBIE W TOJIE3HBbIE ODCYXKJIEHWS TOJIYIEHHBIX pPe-
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