OpTOroHAJIHOCT

Onpenenenue:
Hexka L e eBKIMI0BO IPOCTPAHCTBO U X,y € L. Ka3Bame, ue X U y ca opTOroHaiHu, ako (x,y) = 0.

Ilpumep:
1 — — — 1\ 0
Ya ub caoproroanuu < <(a ,b )= 90" Wi eTUHUIT OT BEKTOPUTE € HYJICB

2)BE, a=(ay,..,0n) ub=(pi,..,Bn) ca oproronanuu < af; +...+ oy =0
3) B C[a,b] dyskmuute f(x) 1 g(X) ca OpTOrOHAIHU <> [f(x). g(x)dx=0

Teopema Ha IluTarop:
Hexa L e eéxnudo6o npocmpancmeo u xy, . . Xy € L u 6cexu 0sa om mesu 6eKmopu ca opmocoHaHu.
Toeasa | x; +. . .+ x| = |xi|* +. ..+l
-BO: k
| X1, . . Xk |2 =Xttt XXt T X) = Zl(xi,xi) +§(xi,xj). IMonexe (xi,x;) = 0, i#) UMame
i= i#

| Xp+. .+ X ‘2: ’Xl‘z"‘ e +‘Xk’2|:|

Onpenenenne:
Hexka L e eBKIUI0BO MPOCTPAHCTBO U X1, . . ,Xk€ L. KazBame, 4e X, . . , Xx € OPTOTOHAJIHA CUCTEMA, aKO:
1) x#0,1=1,...,k
2) BCEKH JIBa OT BEKTOPUTE X, . . , Xx CA& OPTOTOHATHH
Tebpaenue 1:
Bcesaka opmozonanna cucmema om éekmopu e TuHeUHo He3a8UCUMA.
-BO:
Heka x, . . ., X € opToronanHa cucrema. Jla qomycuem, ye Mx; + . . . +AX, = 0. Torasa

(>\.1X1 +... ‘H\.KXK, X1) = }\,1(X1,X1) + 7\.2(X1,X2) +...+ }\,K(XK,Xl) =0
[Monexe (xi,xj) = 0, i#]
= M(x1,x1) = 0= A [xi> =0
X1 20= x| #0=| x1|2 # (0 = A= 0. AHaNOTMYHO ce JJ0Ka3Ba, 4e Ay, . . ., A Ca paBHU Ha HyJA.

CaencrBue:
Hexa L e kpatinomepno eexnudoso npocmpaucmeo, dimL=n. Tozcaea 6pos na eéekmopume 6b8 BCAKA

opniocoRalRa cucmema He HAOMUHABA .

Onpeneaenne:

Hexa L e kpaiinomepHo e8Kkiud080 npocmpaHcmeo u ey, . . e, e oasuc. Kazeame, ue mozu dasuc e
OpPMOCOHATIEH, AKO 68CEKU 084 HE208U 8EKMOpPA CA OPMOLOHAIHU, M.e. AKO eleMeHmume Ha mo3u 6azuc
06pa3y6am OpmoOcOHAIHA cucmemda.

Teopema 2:
Bcsxo nenyneso kpatinomepho e8Kauo080 npoCmMpancmeo uma Opmo2oHaileH basuc.

-BO:
Hexka L e eBkimuoBo npoctpanctBo, diml =n,n> 1 u fj, . ., f, e mpousBonen 6a3uc Ha L.

OpToroHayIHUIT 6a3uC, KOWTO THPCHUM IIE MOJIYYHUM Upe3 IOCJeNI0BaTelHa MPOMSHA HAa BEKTOPUTE OT
6asuca fi, . . ,f,. 3a mepBU BexkTOp Ha HOBHA Oa3zuc B3uMame e; = f;. Bropus BekTop ro TbpcuM BHB BUAA
e, = f, + Aif}. Uckame (e,e;) = 0. Ilopaau ToBa (f; + Ajey, €1) = (f2,€1) + Mer,e1) =0.

= A= -(fz,el) / (61,61).

Ako A Ob1e nzbepaHa OT MOCJIEAHOTO PAaBEHCTBO, TOTaBa €] U €; Ca OPTOTOHAJHHU.

3aio e, He € HyJeB?

e, = ), + Mfi. Ako momycuewm, ue f; + Aif; = 0, nonexe koedurmenta npen f, e 1 = f; u f, ca auHelHO
3aBUCHUMH, KOETO € MPOTHUBOpPEUNE, 3a1I0TO Te ca yacT oT 0a3uc. U Taka f; u f, ca nuHeHO HE3aBUCHUMU.
BexTopbT €3 ThbpcuM BBB BUa. 3= f3 + Aje; + Aye,. Mickame e; 1a e opToroHaleH , T. €. (€3,e1) = 0 u (e3,e2)
=0




(63,61) =0= (f3 + }\,161 + }\,262 , 61) = (f3,61) + Xl(el,el) + Xz(el,ez) =0= }\.1 = —(f3,61) / (61,61)
(63,62) =0= (f3 + 7L1€1 + Xzez , Cz) = (f3,€2) + K](G],Cz) + 7»2(62,62) =0= Xz = -(f3,€2) / (ez,ez)
[Ipu HamepeHuTe CTOMHOCTH HA A M A, OT TE€3W PABEHCTBA, €3 I ObJIe OPTOTOHOJICH Ha €] U €.
3amo ez # 0?7
[Tonexe (Aje; + Aye;) e nuHeiiHa komOuHanas Ha f; u f, BekTopsT €3 = f3 + (Me; + Aye,) e nuHeliHa
koMmOuHanus Ha f), f;, f3 u xoedunmenra npex f3 B Tas3u nuHeitHa koMOWHanus € 1. AKO JOMyCHEM,ue
e; =0 cnensa, ye Bekropure fi, f, f3 ca neneitno 3aBucumu. ToBa e mpoTUBOpEYHE, 3aIOTO TE€ Ca YacT OT
basuc.
BekTopbT €4 ro ThpcuM e4 = f4 + (A1) + Axez + Ase3), A 1M A, ca pa3IuyHU OT MPEIUIITHUTE.
Ot (64,61) =0= 7\,1 = -(f4,61) / (61,61)

(€4,€2) = 0 = Ay = -(fa,€2) / (€2,€2)

(€4,63) = 0 = A3 = -(f4,€3) / (€3,€3)
[Ipu Taka HaMmepeHUTE CTOMHOCTH €4 e OBJEC OPTOrOHAJIEH Ha €], €, €3 . BEeKTOpBhT €4 HE € HyJIeB
(mokasBa ce Mo CHIIMAT HAYMH KaKTO 3a BeKTopa €3). [IpoabmkaBaiikil MO TO3W HAYMH B KpallHa CMETKa
e TOCTUTHEM JI0 OPTOTOHAJIHATA CHCTEMA €, . . , €,. SICHO e, 4e ToBa Ie ObJe ThpceHuIT 6asuc. To3n
AIITOPUTHM 32 HAMHUpaHE Ha OPTOTOHANIeH 0a3MC € U3BECTEeH KaTo anroputThbM Ha ['pam - [lmug.

Onpeneaenue:
Hexa L e esknuooso npocmpancmeo u dimL =n,n =>1uey, .., e, e 6asuc na L. Kazeame, ue mosu b6asuc

€ OpMOHOPMUPAH, AKO:
1) el =1,i=1,..,n

2) gceKku 06a Om me3u 6eKmMopa ca OPMO2OHATHU, M.e. ey, . . , €, € OPMO2OHAHA cucmemda
Axo ey, .., €, € OpTOroHasieH O6asuc, TaraBa €j, .., e, € OPTOHOPMHpaH Oa3ucC Taka, uye
SR N

ChbIICCTBYBAHCTO HA OPTOHOPMHUPAH 0asmc e O4YCBHUIHO.

Hexka ey, . . , e, € oproHOpMupaH 6a3uc. Torasa
1, i=]
(ei,€) = , (€i,€j) = 0ij — cumBo Ha Kponekep
0, 1#]

T.¢. (€,€)) = djj KbIETO O;j € cuMBOIBT Ha Kponekep

IIpecMsiTaHe HA CKAJAPHOTO MPOM3BeAeHNEe Ype3 KOOPAMHATHTE B OPTOHOPMHPAH 0a3uc

Hexka L e eBkimaoBo mpoctpanctBo, diml =nwu ey, . ., €, € OpTOHOPMHPaH 0azuc. AKO
Xzéle] +. . .+&‘nen
y=Wer ... gl

uMame

(xy) ﬁzlii pieiei) ﬂ;j Ein(eie)

noHexe (e;,¢) = 0, i# caensa

xy)=&m +... T &
HOCHGI[HOTO paBeHCTBO MOXE a C€ 3aIluliIc B ManI/I‘-IeH BH/I 110 CJIICOHUA HAYUH .

1
x,y) = (... &)
HUn

HN3omop¢du3bm Ha EBKJINI0BH NPOCTPAHCTBA

Onpeaeaenue:
Hexa L u L’ ca eskiudosu npocmpancmea. Kazeame, ue me3u npocmpancmea ca u3oMopgHu xamo
eBKIUO08U NPOCMPAHCMBA, AKO me Cd U30MOPHU KAmo JUHelHU NPOCMPAHCMBA U CbUecma)y8ad

2




uzomoppuszom L—7 L’, kotimo 3anazea ckanapromo npouseéeoenue ¢ cmucwvi, ye ako x—' x uy —"y’,
moeasa (x,y) = (x,y’).

Teopema:
Hexa L u L’ ca esknudosu npocmpancmea u dimlL = dimlL’ = n. Toeasa L u L’ ca uzomopgnu xamo

eBKIUA08U NPOCMPAHCMEA.
I-Bo:
Hexka
€1, . ey e opToroHaneH 0asuc HaL ue;’, . .,e,” € OpTOroHayueH 6a3uc Ha L’
ako x = §je; + ...+ &en € L nepunupame
X —? X' = &161’ + .1 &nen’e L’
TOBA, 4€ @ € u30MophHU3bM MKy L u L’ Bede € T0Ka3aHo B MpeaunTHuTe Jiekiun. OctaBa J1a IpoBepHM,
4e (p 3arma3Ba CKaJapHOTO MMPOU3BEICHHE.
Hexkax = &e; + ...+ §en my = Qe + ... +uye, ToraBa

x—=Px’=Ee’ +.. .t &euy >y =we’ + L ey

MOHEXE €, . . , €, € OPTOrOHAJIeH 0a3uc uMame
xX,y)=&w ...+ & pn.
OrTtoBa,uee;’,.., €, € OpTOrOHAJIEH OA3UC CleaBa

Xy =&+ &

Hokazaxme, 4e (X,y) = (x’,y’). CirenoBatenHo ¢ e n3omoppusbsM Ha L u L kaTo eBKIUAOBH TPOCTPAHCTBA




