EBKJIMI0BY NpoCTPAHCTBA

Jlema: Heka A = (a;) e kBagpaTHa MaTpuLa OT n-TH pel. Torasa € BApHO PaBEHCTBOTO:
Y1

(X1eeernens x)A | . | =Yaxx;, n° - crbupaemu

Yn 1<i<n
1<j<n

YaiXiXj= anXiyr + apXiy2t. . . fanmXiya +
+ayXoy1 T axnXoy2t ... tayXoyst
+ An1XnY1 + An2Xny2 +...7F AnnXnYn =
=xi(anyitany2t ...t amys) tx2(a1y1 +anyst ...+ anys) t... T Xn(@nyr +any2t . . . tamyn) =

anyirtapy2t.. .t anys Y1
(XjeeeeXn) oo =(X1...XpA

an1y1 + an2y2 +.o.0F AdnnYn Yn
OnpeneneHue:

Hexka L e nmuHEWHO MpOCTPaHCTBO HAJ| MOJETO Ha peasHuTe yuciaa R m 3a Bceku /Ba eneMeHTa X 1y € L e
nedunupano peanHo yucio (x,y)e R. Kaspame, ue L e EBKINIOBO MpOCTPaHCTBO, aKO Ca H3IIBIHEHHU
CIICTHUTE YCIIOBHS:

L (xy)= (%)

2. (x,y+t2)=(xy)+(x.2)

3. (xy)=A(xy)

4. (x,x) =0 u (x,x)= 0 camo, korato x =0
Uucnorto (X,y) ce Hapuua CKaJapHO Mpou3BeneHUe Ha X,y. PaBenctBara (1) — (4) ce Hapu4aT akCMOMHU Ha
CKaJIApHOTO TIPOM3BEICHUE.

IIpumepu:
1. JInHEHHOTO MPOCTPAHCTBO HA TEOMETPUUHUTE BEKTOPH.

(@’,b)=]a].lb |.cos(a ,b"), a #0,b #£0
AKO eJMHHUAT OT BEKTOPUTE € HYJIEB,

(a’,b)=0.

2B Vi={(a;...ay)| 0 €R}
a=(a,...,0)
b=(B1,...,Bn)

(a,b) 2*T o 1By + aPat . . . + OluPn — CTAHZAPTHO CKAAPHO IPOM3BEICHHE
3.C[a,b] — muHEIHO MPOCTPAHCTBO HA HEMPEKbCHATUTE (PYHKIHI B [a,b]
f(x),g(x) € C[a,b]
b

(£(x),g(x) ) = 1f(x).g(x) dx

HenocpeacTBeHnu cjieACTBUS OT AKCHOMMUTE:
1.(0,x) =0,3a Bcsiko X € L
H-Bo: B 3) momarame A =0
2.Axo (x,y)=0, 3aBcako y € L, roraBa x =0
H-Bo: monmarame y = x = (x,x) =0, cbriacuo (4) => x=0
3.(xty,z) = (x,2) + (y,2)
[:-Bo: (z,xty) =(xty,2) = (x,2)+(y,2) = (z.X)Hz.y)
4.(x, ky) =L (x,y)
[:-Bo: (x, ky) = (Ly,x) = My,X) = MX.y)




5x=oya;+...+ omam
y=wb;+...+ by
Torasa (x,y) = > aipi(a;,b;) (#) = m.n cebupaemu
1<1<n
I<j<m

-BO:
Upes mocnenoBarenHo npuinarane Ha akcuomute (2) u (3) u cnenctus (3) u (4).

IIpecMsiTaHe HA CKAJOPHOTO MPOU3BEACHHE Ype3
Koopanaarure B Nponu3BoJIeH 0a3UC

L — eBKIIUA0BO MPOCTPAHCTBO; €1, . . . , €, € 0a3uc Ha L
X=01€; +...T 0uey
y=Bier +...+ Buen

Or (#) = (X;Y) = ZaiBj(ei ,ej)

1<i<n
1<j<n

ITonarame (e;i,e;) = tij. Hexa A= (ty).

Tij = Tji = A € CUMeTpUYHA MaTpHuIa B
CerinacHo nemata: (##) (x,y) = (o .. )A]|. .
Bn
MarpuiaTa A ce Hapuya MaTpHIla HA CKAJIApPHOTO MMPOM3BEIEeHHE B Oasuca ey, . . . ,en.

Kak ce mpomenst MaTpuiiata Ha cKaJapHOTO MPOM3BEJCHNUE NIPU CMsIHA Ha Ga3uca?
ITonexe (e;,ej) = (€j,€i)) — Tij = Tji, 32 BCEKH 1,) — A CUMETpUYHA MAaTpULA(IIPU  TPAHCIIOHHPAHE
HE Ce MMPOMEHH).

3abese:xxkka: Ako A e MpoU3BOJIHA MaTpula U nepuHupame (X,y) upe3 paBeHCTBOTO (# #), Torama (X,y)
yaosieTrBopsiBa (2) u (3) akcuomu. Ako uckame A ma 0bae cuMeTpudHa 1e O0bae m3nbiaHeHa (1) akcruoma.
He Bcsika cumepTuyHa MaTpuia, o0aue 3ajgaBa 4pe3 TOBa PAaBEHCTBO CKaJapHOTO MpowusBeneHue. Taszu
CUMETpUYHa MaTpHIla TpsOBa /1a ObJie TakaBa, ue /1a € U3II'bJIIHEHA U YeTBbPTaTa akcuoma.

Omnpenesienue:
Heka L e EBKnuaoBO NpOCTpaHCTBO U X € L.
YncnoTo V(X,X) ce HapHya IbIKHHA HA X U ce benexu ¢ x|, T.e. V(x,x) = |x|

Twii kato (x,X) > 0 gpmkuHATA € AepuHUpaHa KOPEKTHO.

IIpumepu:
1.B V), cbe cranmapTHO ckanmapHo npousBeaeHue (E;)

a= (o, ay, .., 0, = (a,a)= alt o’ +.. . to, e la| = \/(on2 Fol+. . anz) = \/(a,a)
2B Cla,b] [f(x)] =V(/°f(x)*dx)

OCHOBHH CBONCTBAa HA JbJKMHATA

CBoiictBo 1: [x|=0<x=0
-BO:

X|=0 = Vxx) =0 (xx)=0<x=0

CaoiicTBO 2: |Ax| = |A||X| 32 Bcsiko Ae R

(Ax, Ax) = A (x,x) = A|x[*

px? = 27" = |ax| = A

AKO X € HEeHYJIeB BEKTOp, TOTaBa BEKTOpa 1 . X 1m1e OeIekuM C X .
| X| | X |

CBoiictB0o 3: | X [=1,x#0




-BO: x|
B paBenctBoTo |A X| = |A| [X| momarame A = 1/[x].
Axo [x| = 1, ka3BaMe ue BEKTOpa X € HOPMHpPAH.

Teopema (HepaBeHCcTBO HA Komin-ByHAKOBCKH):
Hexa L e esxnudoso npocmpancmeo u x,y €L.Tocasa
(*) |G| < [xllyl
Pasencmeomo ce docmuea moeasa u camo moeasa, K02amo X Uy c¢a IUHeUHO 3a8UCUMU.
-BO:
1) JoxazarencTBo Ha HEPABEHCTBOTO (*)
Axko x = 0 unu y = 0 HepaBeHCTBOTa (*) € OUYEBUIHO.
Hekax#0uy=#0
Pasrnexxname (x + ty, X + ty) > 0 3a Bcsako t € R (cwriacHo (4))
= (x,x) + 2(x,y)t + tz(y,y) >03aBcakot € R
y # 0 = (y,y) # 0. CiienoBaTeHo JsiBaTa 4acT HA HEPABEHCTBOTO € KBAJAPATCH TPUUICH.
[lonexxe TO3M KBaJpaTeH TPUWIEH HE MpUEMa OTPULIATEIHU CTOMHOCTH 3a HEroBaTa MUCKPUMHHAHTA
D umawme :
D= (X’Y)Z - (X,X)(y,Y) <0
OTKBJAETO
x,y)” < (XX)(YY)
Yl = ]yl
2) Cnyuait Ha paBE€HCTBO:

a)Heka x u y ca nuHeiHO 3aBucuMH. ToraBa €IMHHUAT OT TE€3M BEKTOPU C€ MOJydaBa OT JAPYTUS C
YMHOXKaBaHe ¢ oJxoasa kouctanra. Heka Hanpumep y = Ax. Torasa

Y = 1%, 2] = A (%)) = [A](x,x) = [MIx]*

[xllyl = [xIix] = [xI[A]|x] = xI?
= [y = X[yl
6)Hexka |(x,y)| = [x|ly|. ToraBa oueBugHO BekTOpUTe ca nuHeiHO 3aBucuMU. Heka x # 0 u y # 0. Toraa
(x,X) + 2(x,y)t + (y,y)’ = (x + ty, X + ty) e kBagparen Tpudien 1 D =0

= TO3M KBaJIpaTeH TPUYJICH UMa pealieH KopeH toe R. 3a To3u kopeH t) umame (X + toy, X + toy) =0
O14) = x +tyy =0 = X 1y ca IJMHEHHO 3aBUCUMHU

IIpumepu:
1) BE, (V, cbe cTanmapTHO CKalapHO MPOU3BEICHUE)

a=(0.....0p)

b=(Pi.... Bn)

B+ 0 B+t o Po | < V(o + a2” +. . AFa)VPBE + B2’ +.. .t Bod)
2) B C[ab] | S f(x)g(x)dx | < Vuf(x)%dx .Va/’g(x)*dx

HepaBeHCTBO HA TPUBI'bJHUKA:

X +yl < x|+ 1yl

Xyl = (xty , xty) = (x,x) + 2(xy) + (v,y) = X[+ 2(x,y) + [yP< [P+ 2xy)] + Iyl < xP+ 20yl + [y =
(X + [y’

=[xy < (X[ + Iy’ = x +yl <[x]+]y]

3agaua:/la ce Ookadgice, ue pageHcmEOmo 6 HepaBeHCMBOMO HA MPUBLSHIAHUKA UMAMe MOo2asd U CAMO
moaaea, Ko2amo eOUHUsm Om 6eKmopume Moxce 04 ce NOAYYU Om Opyeusi Npu YMHONCABAHE C
Heompuyamenana KOHCMaHma.

Tbil KaTo HEaBEHCTBOTO HAa TPUBI'bIHMKA € BAPHO 32 BCSIKO X, y KAaTO 3aMECTUM Y C y-X IIe
MOJIyYUM BSIPHO HEPABEHCTBO.
Iyl <x[+]y—x[ =]y - x| 2 |y| - [x| 32 BesiKO X,y




