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Henycroe mHOkecTBO L 57€MEHTOB X, Y, Z, ... Ha3BIBACTCA JIUI
BEKTOPHBIM, IPOCTPAHCTBOM, €CJIH OHO YAOBIETBOPSET TAKHUM YCIOBH

[. JIna nroOBIX ABYX 3JIEMEHTOB X,y € L OJHO3HAYHO OMOpern
3IEMEHT Z € L, Ha3bIBa€MbIii X CYMMOM M 0003HAYAEMbIH X + YV, IPHH¢

l.x +y=y+ x (KOMMYTaTUBHOCTb);

2.x+(y+z) = (x+y) + z (acCOUNATUBHOCTH);
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3. B L cymectByer Takoi saemMeHT 0, uto x + 0 =Xx pmma Bcex X € L
(CYIIIECTBOBAHNE HYIIA);

4. Ing Kakgoro x € L cymecTByeT TakoH 3MeMeHT —X, 910 x + (—x) =0
(CyIIeCTBOBAHNE MPOTUBOMOI0KHOTO JIEMEHTA).

II. {na nro6oro uncaa a u 1r000ro JIEMEHTa X € L OMpenencH 3MeMeHT ax € L
(npouseedeniie 3neMEHTA X HA YUCIIO &), TPUIEM

1. a(Bx) = (af)x;

2.1-x = x;

3. (@ + B)x = ax + Bx;

4. alx +y) = ax + ay.

ITycts E u E; — 1Ba TWHECHHBIC MPOCTPAHCTBA.

Omnpenenenne 1. JluneliHbBIM omepaTtopoM, AeiicTByrommM u3 E B Ej,
HA3BIBACTCS OTOOPAKCHUC

y=Ax, x €EE, y€EE],
YAOBIIETBOPAOIIEE YCIIOBHUIO
Alax; + fx,) = adx, + BAx,.

CoBokynHOCTb Dy BCex Tex x € E, amst KOTOpeIX 0TOOpakeHue A ompenencHo,
HA3bIBACTCA OOMACTBIO  OmpedencHHs omepatopa A; BooOwe TroBoOpsA, HE
npeamonaraetes, uto Dy = E, omHako MBI Bcerma OyaeMm cuwTtath, 9to0 D, ecTh
JUHEHHOE MHOrooOpasue, T.€. ecau x,y € Dy, T0 ax + fy € Dy npu Beex a, 5.

Onepatop A Ha3bIBACTCHA HEMPEPBIBHBIM B TOYKE X, € Dy.ecnu and moood
OKpecTHOCTH V TOUKH Y, = AX( CYILIECTBYET Takasi OKPECTHOCTb U TOYKHU X, YTO
Ax €V, Kak TOnpk0o X € U N Dy.

[Iycts A u B — nuHEHHBIC OIEPATOPEL, MpUiIeM A JEHCTBYET U3 MPOCTPAHCTBA £
B E1, a B neiicteyer u3 E| B E,. IIpoussenenuem (cynepnosuuusam) BA onepatopos A
u B HaseiBaetTcA onepaTtop €, CTABAIIUI B COOTBETCTBHE JJIEMEHTY X € E anemMeHT z =
B(Ax) w3 E,. O6nacts onpenenenus D- oneparopa C = BA coctout u3 Tex x € Dy
J7151 KOTOpBIX Ax € Dp.

W3ydeHne pa3sBUTHA COCTOAHHA CHCTEMBI ABIAECTCA OCHOBHOM 3amadueil TeOpUuu
IUHAMHUYCCKHUX CHCTCM.

DBOIOLUIO TTOMYJIANAHA MOJKHO U3Y9aTh C TIOMOIMIBI AHHAMHYCSCKOH CHCTEMBI
KBAIPATUYHOI0 CTOXACTHYECKOTO Omeparopa (cuM. Hampumep [1- 28]) .

IIycts E = {1,2,. . .,n}. MHOXECTBO

n
5“‘1:{x=(9€1,xz, ,x,JER”: X 20,2 x; =1}
=1

HasbBaeTca (n — 1) —MepHbIM cuMmiekcoM. Kaxaplii snementT x€ S™ 1 gpnserca
BEPOSATHOCTHOH MepoH Ha E, W ero MOXKHO HHTEPHPETHPOBATE KAK COCTOSHHE
OHONIOTHYECKOH ((PU3NIECKOM M T.1.) CHCTEMBI, COCTOALICH W3 N 3JICMCHTOB.
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Onpenenenne 2. Otodopaxenne V: S"1 - §n1
n
V: x,’c = z ] pij‘k Xin ) (1)
1,j=1
e
n
Dijr = O,Z Pije =1, (2)
k=1

HA3BIBACTCS KBAAPATHYHBIM CTOXACTHYCCKHM OMEPATOPOM.

Omnpenenenne 3. Ksaapatuunerii omepatop (1), (2) HazoBem CTporo
HEBONBTEPPOBCKHUM, eCu p;j =0 mpu k € {i,j},i,j,k = 1.2,...,n.

Onpenenenne 4. Touka x € S™! HaselBaeTCcs HENONBUKHOM TOYKOI
KBAJPATHYHOTO CTOXACTHIECKOTOo omeparopa V, ecmu V(x) = x.
Jluneiinbie omepatopa B R umeeT Bu

A1 Az A3\ /4
ADH— (am 72 ‘123) (xz) 3
azqp Azz 433/ \X3
B padore (1) paccMOTpeH KBaOpaTHUHBINA CTOXACTHUCCKUH OmepaTop
V5% - 82,

Vixg = x2 +2x,X5; Xy = X5 +2X1X3 ;X3 = X2 + 2x,25.
JI0Ka3aHO, 9TO OmepaTop V MMEET YeThIpe HemoaBmKHEIE Touku M, (1,0,0),

111
M,(0,1,0), M;(0,0,1), C ( =5 3).
a B 1—a-—p
11 1
Iycte A=| 3 3 3
11 1
3 03 3

B nanHoii padoTe MBI paCCMOTPHUM CYyNEpno3HIus orneparopos A u V.
Teopema. Onepatop B = A(V (X)) nMeeT eTHHCTBEHHYIO HEMTOABI/KHYIO TOUKY

C(533)

JoxaszareancTBo. Hamem ciytqae B = A(V(x)) nmeer Bua

a f l1l—a-—p

11 1 Xf + 22,
B=|3 3 3 | X2+ 2xx5 | =

11 1 B e

3 3 3

a(x? + 2x,03) + B(x2 + 2x1x3) + (1 —a — B) (x5 + 2x;x3)

1 1 1
e (x2 + 2x3x3) + §(xz2 + 2x1x3) + = (x2 + 2x,x,) 4)

il 1 1
s (x2 + 2x3x3) + §(xz2 + 2x1x3) + = (x2 + 2x1x5)
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Haiinem HemoasmxHbIe ToUkH onepatopa B ( B(x) = x)
a(x? + 2x,x3) + B(x2 +2x1x3) + (1 — a — B) (2% + 2x1x5) = x4,

il 1
§(x12 + 2x,x3) + §(x§ + 2xyx3) + g(xg2 + 206, %) = ¥

§(x12 + 2x,x3) +%(x22 + 2x1%3) + %(x% + 2x1%3) = X3.
W3 BTOpOro ypasHenue cucrema (5), umeeM
l(x12 + 20,053 + X2 4 2x,x3 + X2 + 2x,%,) = x, W
X2 4P + %2 + 2%kt B T = (X +%5 + %5)%
o3ToMy ;((x1 + Xy + x3)%) = x5
Takkak x; +x, +x3 =1, x, =§.
W3 tpetreil ypaBHEHHE cucTeMa (5), MOTydInM

§(x12 + 2000 0% + 2% + %2 + 2ins) =

1
5((951 +x, +x3)%) = x3, X3 = 3
TaK KaK x; + X, + x3 = 1.
W3 nepBoro ypaBHeHue cuctema (5)
2 2
a( )+,8( += x1>+(1—a—,8)(9+3x1)—x1,
B 2B 1 2 a 2a B 2B

g +?+9+?xl+9+§xl‘a‘?xl‘a‘?xl:xl'
2 2aa 2 2a 1l «a
o +(f‘?‘?ﬁ‘l)xl+?+§+5‘a‘§=°'

, (2a 1 a 1 , (2a 1 1
axl—(?—g)x1+§+5 0, 2x1—<—+—)x1+—(a+1)=0

1
axi — §(2a + 1)xy +§(a +1) =0.
Pemienune nocnenHero ypaBHeHUeE

2
%(2a+1)i\/<%(2a+1)) —4a-%(a+1)

(5)

X1(1,2) = S =
Ga 1 4, da 1 1
3(2a+1)+\/ a’+5+5-g« 5 §(2a+1)-|_-§
2a 2a :
Yowrn-d Faid
g 2a =" 2 3
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1 1 2aa 1 1 2a 2
- =§(2a+1)+§=?+§+§=?+§=l+i
1@ 2a 2a 2 3 3a

1
Tak xkak x; +x,; +x3 = 1, moaromy x; = 3

Teopema nokasaso.
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