Chizigliakslantirishlarvachiziglioperatorlar.

Reja:
» Chizigli akslantirishlar.
» Chiziglioperatorlar.

Biz
oldingima’ruzalardavektorfazotushunchasibilantanishganedik.Enditurlivektorlarfaz
olariorasidagandaymunosabatlarmavjudliginiko’raylik.

U vektorfazoning V vektorfazogaakslantirishpbo’lsa, u holdag: U -V
ko’rinishdabelgilaylik.U vektorfazoningixtiyoriy x elementiga ¢
akslantirishyordamida V vektorfazodanmoskeluvchivektorniy deylik. Bu moslik

p: x>y, x—2>y, px=y, y=p(x)ko’rinishlardabelgilanadi.

23.1-Ta’rif.Fsonlarmaydoniustidaaniglangan U vektorfazoning \

vektorfazogaakslantiruvchi ¢ akslantirishuchunushbu
1. ¢()_C1 + )_Cz) = ¢()_C1) + ¢()_Cz) )
2. (AX) = Ap(X) (L €F)

shartlarbajarilsa, u holda U vektorfazo V vektorfazogachizigliakslanadideyiladi.*
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5.1.1. Definition. Ler A and V be vector spaces over the same field F. The
mapping [ : A —» V is called a linear mapping, or a homomorphism of vector
spaces, if it satisfies the following properties:

fx+y) = f(x)+ f(y) and f(ax) = af (x)
forall x,y € A, @ € F. An injective linear mapping is called a monomorphism,

a surjective linear mapping is called an epimorphism, and a bijective linear map-
ping is called an isomorphism.

U fazoni V fazogachiziqliakslantirishlarto’plamini Hom(U, V') orgalibelgilanadi.

23.2-Ta’rif.U  vektorfazonio’z-o’zigaakslantirish U  fazodaaniqlangan

operator deyiladi.

Yugqoridagiikkitata’rifdanko’rinadiki, operator

chizigliakslantirishningxususiyholiekanligi.
Operatorlar £, ¢,... harflarbilanbelgilanadi.

23.3-Ta’rif.U vektorfazonio’z-o0’zigachiziqliakslantirish U

fazodaaniglanganchiziqli operator deyiladi.

¢ chiziqliakslantirishta’sirida ¢(x) = y bo’Isa, u holda y vektor x

vektorningobrazi (tasviri), x vektoresay vektorningproobrazi (asli) deb yuritiladi.

x €U bo’lganda o(x) € V vektorlarto’plamiodatda ¢ akslantirishningobrazi  deb

yuritiladiva Jme yoki U orgalibelgilanadi.

23.4-Misol. Agar ¢:a — aakslantirish S

komplekssonlarmaydoniustidachiziqli operator bo’ladi (Bundaa vao

sonlaro’zaroqo’shmakomplekssonlar).
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23.5-Ta’rif. U vektorfazoningixtiyoriy x,vax.elementlariva U da aniglangan
@ operator uchunp(x: +x2)=p(x1) + @(x2) tenglikbajarilsa, u holdagga U da

aniglanganadditiv operator deyiladi.
Quyidagixossalaro’rinli:

1% 0=0,;
2°. p(-x) = —(x) (¥VXx eU);
3° (o(r)_c):rgw_c (VreQ),

40. ¢()_C1 —)_62)2(0()_61)—(p()_62) (V)_Cl,)_(?2 EU).

5.1.3. Propesition. Ler A,V be vector spaces overa field F andlet f : A — V
be a linear mapping. Then the following properties hold:

(1) f(04) = 0Oy.
(i) f(—x) = =f(x) for all elements x € A.
(m) fx—y)= f(x)— f(y)forall x,y € A.

(iv) f(al"’l + e oo apXp) =alf(-"|) +"'+anf(xu) for all xy,...,x, €
Aanday,...a, € F.

(v) If B is a subspace of A, then its image f(B) is a subspace of V; in
particular, f(A) =1Imf is a subspace of V.

(vi) If U is a subspace of V, then its preimage f~'(U) is a subspace of A; in
particular,

Kerf ={xeA| f(x)=0v}= f""({Ov]

is a subspace of A.
(vii) If M is a subset of A, then Le(f(M)) = f(Le(M)).

23.6-Ta’rif.Agar Zixtiyoriy son bo’lganda ham U fazoningixtiyoriy x
elementiuchun g(1x) = Ap(x) tengliko’rinlibo’Isa, u holdagga U da
aniglanganbirjinsli operator deyiladi.
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23.7-Ta’rif.Birvaqtdabirjinslivaadditivbo’lganoperatorgachiziqli operator

deyiladi.

poperatorchiziqli operator bo’lishiuchun U  fazoningixtiriy x Ba x»
elementlarivai,, A, € Fberilganda (i, x +4,x2) = 2,0(x1) + 2,0(x2)

tenglikningbajarilishizarurvaetarli.
Bu mulohazaniisbotlashdayuqoridagiikkitata’rifdanfoydalaniladi.
Agar ¢ chiziglioperatorbo’lsa, u holdaVvx, eU, A eP (i =1,n)uchunushbu
PA X1+ Ay X2+ A x0) = 40(x1) + 40(x2) + .+ A o(xa) (1)
tengliko’rinlibo’ladi.
Bumulohazada (1) tenglikmatematikinduktsiyaprintsipiasosidaisbotgilinadi.

23.8-Ta’rif. Agar  VxeUuchune(x)=o0tenglikbajarilsa, u  holdag

operatorganoloperatordeyiladi.

Noloperatorhamchiziqglioperatorbo’ladi. (Isbotlang).

23.9-Ta’rif. Agar VxeU uchune(X) = x tenglikbajarilsa, u holda e gaayniy
(birlik) operatordeyiladi.

23.10-Ta’rif.Agar VxeU, AePuchune(x)=axtenglikbajarilsa, u holdag

gao’xshashlikoperatorideyiladi.

Demak, buta’rifdanko’rinadiki, A=0bo’lsa,
o’xshashlikoperatoriningnoloperator, A=1bo’lsa,

o’xshashlikoperatoriningayniyoperatorbo’lishi.
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23.11-Ta’rif. Agar x=(x,, X5 x,) €U b0’lib,
PX) = P(X;, Xp0ee0s X ) = (X1 X5y, X, ) (1< Kk <N)bo’lsa, ya’nipoperator n
o’lchovlifazodagivektorni k o’lchovlifazodagivektorgao’tkazuvchioperatorbo’lsa,

u holda ¢ gaproektsiyalovchioperatordeyiladi.

23.12-Ta’rif. Agar  U,fazoningixtiyoriy x vektoriuchun £(x) = (x) + ¥(x)
tenglikbajarilsa u holda f ga ¢ va ¥ operatorlarningyig’indisideyiladiva u ¢+ ¥ = f

orgaliyoziladi.

23.13-Ta’rif.a € F, Vx e U_ uchun (ag)x = ap(x) tenglikbajarilsa, u holda

ap ga g operatorning « skalyargako’paytmasideyiladi.

AyrimhollardaU,fazoningnolmasvektorini ¢

operatorta’siridanolvektorgaakslanishimumkin.

Takrorlashuchunsavollar:

Chizigliakslantirish deb nimagaaytiladi.?
Chiziqli operator deb nimagaaytiladi?
Additiv operator deb nimagaaytiladi?
Birjinsli operator deb nimagaaytiladi?
Nol operator deb nimagaaytiladi?

Birlik operator deb nimagaaytiladi?

O’xshashlik, proektsiyalovchioperatorlar deb nimagaaytiladi?

© N o g bk~ w DN PE

Chiziglioperatorlarustidagandayamalarnibilasiz?
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