Evklid vektor fazolar. Evklid fazolar izomorfizmi

Reja:
» Evklid vector fazo.
» Vektorningnormasi.
» Vektornormasiningxossalari.
» Evklidfazolariningortonormallanganbazisi.

> Evklidfazolarizomorfizmi.

V,fazodaberilganikkita « va b vektorlarningskalyarko’paytmasi
(a,b) = \5\ -\13\ cos(a’b) 1)

formulaorgalianiglanadi. (1) formuladan

cos(a’\ 5) = M (2)

|-

topiladi. Bunda (a* b)belgia vab vektorlarorasidagiburchaknibildiradi.

30.1-Ta’rif.Haqgiqiysonlarmaydoniustidaaniglangan

unitarfazogaEvklidfazosideyiladi.
Evklidfazoni E orgalibelgilaylik.

Buta’rifgako’rabiror

\Y%

fazoEvklidfazosibo’lishiuchununingelementlariustidaquyidagishartlarbajarilishiloz

im:
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1) (.y)=0.x) (xyel);
2) (x,y+2)=(x,0)+(x,2) (Vx,p,zeV);

3) Ux,y)=A(x,y) (Vx,yeV, YAeR);

4) (x,x)>0 (VxeV, x#0), (xx)=0 (xeV, x=0).

1-4-aksiomalar (x, y) skalyarko’paytmaning har

birtashkiletuvchilarigako’rachiziqliekanliginibildiradi.*

6.4.1. Definition. Let A be a vector space over R. We say that A is a Euclidean
space if there is a mapping (,) : A x A —> R satisfving the following properties:

(E1) (x+y,2)=(x,2) +(y,2);
(E 2) {ax,z) =alx,2);

(E 3) (x,y) = (y,x)

(E 4) if x # 04, then {(x.x)>0.

Also (x, y) is called the scalar or inner product of the elements x,y € A.

30.2-Ta’rif. +,/(a,a) miqdor a e ¥ vektorningnormasi (uzunligi) deyiladiva d|

orgalibelgilanadi.
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6.4.4. Definition. Let A be a Euclidean space over R and let x be an element

of A. The number +./{x, x) is called the norm (or the length) of x and will be
denoted by || x||.

We note that ||x|| > 0 and |[|x|| = 0 if and only if x = 04. If « is an arbitrary
real number, we have

lax|l =/ {ax, ax) = Va2{x, x) = |a|/(x, x) = jaf |x]| .

30.3-Ta’rif. Agar |a|=1bo’lsa, « normallanganvektordeyiladi.

Agar a, b - Evklidfazosiningixtiyoriyvektorlariva i e R

uchunvektorningnormasiquyidagixossalargaega:
1°, ‘ZH >0 (Hc_zH =0<=>a=0);
2°. ||ad] =1

aH ;

30, (5,5)‘3”5 HEH (Koshi — Bunyakovskiytengsizligi);

4 \5+5H3H5\+HBH (uchburchaktengsizligi).

6.4.5. Proposition (The Cauchy—Bunyakovsky—Schwarz Inequality). Let A be a
Euclidean space and let x, y be arbitrary elements of A. Then, |(x, y)| < |[x]| |yl
and |(x, y)| = x|l |yl if and only if x, y are linearly dependent.

6.4.6. Corollary (The Triangle Inequality). Let A be a Euclidean space and let

x,y be arbitrary elements of A. Then ||x + y| < ||lx|l + llyll, and ||x + yll =
x|l + Nyl if and only if y = Ax where A > 0.
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30.4-Ta’rif.Evklidfazosiningharbirinormallangan

A1,020r (3)
ortogonalvektorlarsistemasigaortonormallanganvektorlarsistemasideyiladi.

30.5-Ta’rif. Agar (3) sistemabazistashkiletsa,

ungaEvklidfazosiningortonormallanganbazisideyiladi.

30.6-Misol.e; =(1,0,0), e> =(0,1,0), es =(0,0,1)

ucho’lchovliEvklidfazosiningortonormallanganbazisibo’ladi. Haqigatan,

(;‘1,éz)=0, (;1,«;3)=0, (;2,;3)=0;

e =1 [ez =1 [es] =1bo’ladi.
Demak, ei,e.,e;sistema E fazoningbazisiekan.

30.7-

Teorema.Cheklio’lchovliEvklidfazosiningistalganbazisiniortonormallashmumkin.

6.4.3. Proposition. Letr A be a Euclidean space and let la, ..., ay} be an
orthogonal subset of nonzero elements. Then {a,, . . ., ay} is linearly independent.

Isboti. ai,as,...,a,vektorlarsistemasi n o’Ichovli
E.Evklidfazoningbazisibo’lsin. Bizgama’lumkiai,a-.,...,ax
bazisnihammavagtortogonallashmumekin. Ortogonalbazisdagi har
birvektornio’znormasigabo’lib, quyidagisistemanihosilqilamiz:

a“ o (4)

Hal ‘612 an

V,fazoEvklidfazosibo’lganiuchun e, = BA e = Vektorlaruchun

Ha:”
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o {1, arap =] 0Oynca,
(ei,e,- =

()

0, arap 1#| 0Oynca,

tenglikbajariladi. Demak, (4) sistemaortonormallangansistemaekan.

o~ WD E

Takrorlashuchunsavollar:
Evklidfazo deb nimagaaytiladi?
Vektorningnormasi deb nimagaaytiladi?
Vektornormasiningxossalarinibayongiling.
Normallanganvektordebnimagaaytiladi?
Ortonormallanganbazis deb nimagaaytiladi?
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