bunapuu onepamun.lloavrpynu.HeazBucuMocT HA Npon3BeIeHUETO
OT CKOOHTE.

Onpenenenue: Hexa X e mnoscecmeo, X 0. Kassame, ue 6 X e 3a0adena bunapua onepayusi,
aKko Ha 6csaKa Hapeoena 08olka eremenmu om X e conocmasen enemenm om X, m.e. Ounapnama
onepayus e usobpasxcenue Ha Jlekapmosus Keaopam Ha MHod*cecmeomo X 6 MHodHcecmeomo X.

AKXO pe3ynTaThT OT IIPHUJIATAHETO Ha OMHApHATa Onepalys 3a eJIEMEHTHTE (Xj, Xj) € O3HAYeH C
Xi+X;, Ka3BaMme, ue OMHapHaTa olnepauus € aJuTUBHA.
X; T Xj c€ Hapu4a cCyMma Ha X; 1 X;

Axo pe3ynTabT OT NPUIIAaTaHETO HAa OMHApHATa OIepanys 3a €JEMEHTHTE (Xi, Xj) € O3HA4YeH C
Xi.Xj, Ka3BaMe, ue OMHapaHTa oNepanys € MyJITUILTMKATHBHA.
Xi. X CC Hapu4a Mpon3BCACHUC HA X; U Xj.

BB BCekMm TIIpBCTEH ca 3aJaJeHu JBE ONepalu, eaHaTa aJWTHBHA, a JApyrara
myntumvkatuHa. B JIIT e nedunupana camo enna anutuBHa bO. [Ipyrata omepanus He e
OuHapHa.

AKo X;.Xj = Xj.Xi (Xi T X; = Xj T X; ), Ka3Bame,4e OMHapaHTa omeparys € KOMyTaTUBHA.
Axo (x.x)xk = Xi(xjXx) [(Xi + Xj) + X = X; +(Xj + xi) ] , ka3Bame,ue OMHaApaHTa omepauus €
acoIlMaTHBHA.

KomyTtaTtuBHOCTTa M acoIMaTHBHOCTTa Ca HE3aBUCUMH CBOMCTBA, B CMHCHJ, Y€ €IHOTO HE
cienBa OT JPyroTo.

Ipumep:
1) YMHOXEHHETO Ha KBaJAPATHU MATPUIU € aCOIIMATUBHO, HO HE € KOMYTaTHBHO.
2) B Z nedbunupame HOBa onepariusi:

m,nel’

m*n = -(m+n)

(1¥2)*3 = (-3)*3 =0
1#(2%3) = 1%(-5) = 4

CrnenoBaTeIHO Ta3M Olepalus He € acOlMaTUBHA, HO € OYEBUIHO KOMYTaTHUBHA.
3) BekTopHOTO pou3BEIEHUE HE € HUTO KOMYTaTUBHO, HUTO aCOLMOTHBHA OMepalusl.

Onpenenenue: Hexa I' e mnosicecmeo, I' + I, 6 koemo e depunupana ounapua onepayusi. Kazeame, ue
omHocHo ma3zu onepayus I e nonyepyna, ako masu onepayusi € acoyuamusHa.

HpI/I KBaAPATHUTC MATpUIlM W ABCTC OnNcpanuu ca aCOUUAaTUBHHU, KOCTO O3HA4YaBa, 4YC

KBaJPaTHUTE MATPHIM OT J1aJieH peJl OTHOCHO JIBETE OIMEpalliy ca MOJIyrpynu. BehIHOCT ToBa
€ BAPHO 32 BCEKHU MPBHCTEH.

IHoayrpyna Ha H300paKEHUATA HA TATEHO MHOKECTBO B cede cu

Hexka Q ¢ muoxkectBo, Q # . C M(QQ) o3HayaBaMe MHOXECTBOTO Ha BCHYKUTE H300paKeHHUS Ha
QBQ, Te.

M(Q)= {o | Q ——> Q}.

Hexka @,y € M(Q2), ToraBsa @y e n300paxeHUeTO, KOETo ce IeuHHUpa 10 CISIHUS HAUMH:




oy(a) = @( y(a) ) 3a Bcsiko o€

QY ce Hapu4a ITPOU3BEJICHHUE Ha O U ).
ScHo e ue py e M(Q).

TBbpaenue: Omuocro gveedenama onepayus, M(Q) e noaryepyna.

-Bo:

Tps6Ba 1a mpoBepuM, 4e onepanusaTa € aCOLUaTUBHA.
Heka aeQun,p,ye M(Q) n
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(#)a v >(X’ % >(X’, n

v
=]

Ot (#) cnenBa

(Me)w(o) =ne(y(a) =ne(a’) =n(a’’) =a’”’

N(ow)(@) = n(ew(®) = n(e(w(@)) = n(o(a)) = (@) = o’

cnenoBaTennHo ME)Y(a) = N(ey)(a) , 32 Besiko o€ £, T.e. MO)W =N(PW).o

Teopema: Bwe gcaxa nonyepyna npouzgedenuemo (cymama) Ha KpaeH Opoti enemeHmu He 3a6uUc
Om HAYUHA, NO KOUMO ca NOCMABEHU CKOOUMme.

-BO:

JlokazaTtencTBoTo 1€ HAmpaBUM 3a MYJTHUIUIMKATHBHA oOTmepanusi(3a aguTUBHA €
CBIIOTO).

Heka I' e monyrpyna, X;,Xz....xp€l’, n > 3.

[Mpoussenenneto (...((((X1X2)X3)X4)Xs)...Xp-1)Xn, O3HAUABAME C: [X|X2....Xp].

SIcHo e, ue

[X1X2...Xn] = [X1X2.. . Xn-1]Xn (*)

WNunyxums no n
baszaTta Ha mHAYKIMATA 7 = 3 € OYEBHUIHA IOHE)KE CHBIIA/Ia C ACOLMATUBHUS 3aKOH.

Hekxa n >4

C {XiX3...X,} O3HA4YaBaMe MPOU3BEJACHUETO HA T3 CJIEMECHTH, B KOETO CKOOUTE ca TOCTaBeHU
MO HAKAKHB HAUMH.

TpsiOBa ma mokaxkem,4e {X;Xp...Xp} = [X1X2...Xpn] ?

Thit Kato orcpanudaTa € 61/1HapHa, Ha BCCKHM €Tall C€ YMHOXXaBaT JBa CJICMCHTA, CJIICA0BATCIIHO

ITPU OKOHYATCIIHOTO IMPECMATAHC HA ITPOU3BCACHHUCTO CHIIO C€ YMHOXABAT ABa CJICMCHTA.
CJ'ICI[OB&TCJ'IHO nMamMe CJICIHOTO:

{X1X2...Xn} = {X1X2... Xk} {Xk+1-..Xn}

AKko k = n-1 umame, 4e {X;X3...Xn}={X1X2...Xp-1 } Xn.
CrhriiacHO MHIYKTUBHATA XUTIOTE3a {X|X2...Xn1}=[X1X2...Xp1] ¥ OT (*) uMame

{X1X2...Xn} = [X1X2...Xp]




Hexka k<n-1.

CehriacHO MHIYKTUBHATA XUMOTE3A {X]...Xk} = [X1...Xk] = {Xk+1..-Xn} = [Xk+1...Xn].

CnenmoBaTenHO wuMame, Y€  {Xj...Xp}=[Xi...Xk][Xk+1.-.Xn].

PaBEHCTBOTO
[Xkr1ee - Xn]=[Xkt1- - -Xn-1]Xn

rnopaau ToBa

CernacHo  (*)

{X1...Xn} = [X100 X [Xks 10 Xne1 X0 ) = (X700 Xa [Xier1 - - - Xno1] )X,

3a10TO OIIepanuAaTa € aCoOuuaTuBHA.
CobriacHo HHAYKTHBHATa XUII0TC3a

[X1.. X ][Xkt1---Xn1] = [X1. .. Xno1]
CrenoBarenHo
(*) [

{X1...Xp} = [X1... X1 [Xn = 7 [X1...Xn]

Teopemara e nokasana.q

€ U3IBJIHCHO




