4. YcjaoBusd 3a KOJMHEAPHOCT U
KOMILIAHAPHOCT HA BEKTOPU

Hedununusa.l: Kaspame, e BEKTOPBT a € KOJMHEAPEH HA [TPaBaTa [, aKO 8 UMa IIPEeJCTABUTEN

AB, kottTo yexu Ha .
Hpyra ekpuBasieHTHa JeUHNUINS €: BCEKHU MPEJICTABUTET HA a Ja € ycropeaeH Ha [ (mmimem

alll).

Hedbununusa.2: Kazsame, ue BEKTOPUTE A1, G2, -.., Gy CA KOJUHEAPHN KO CHIECTBYBA, TPABA
[, KOATO e KOoJIMHeApHA C BCEKH €/INH OT TaX (murieM aq ||ag|...||an ).

Hedbununua.3: Kaspame, e BEKTOPHT a € KOMILJIAHAPEH C PABHUHATA T, KO & UM, TPEICTABUTE,T

AB, KOftTO JTeXKU B 7.
ExpuBanenTna geduHAIMs € BCEKU MPEICTABUTET HA A /1A € YCIopeaeH Ha 7 (numem al| 7).

Hedbununua.4: Kazsame, ge BeKTOpHUTE A1, G2, ..., G, CA KOMIIAHAPHW, AKO CHIECTBYBA
PaBHUHA, KOSTO € KOMILJIAHAPHA C BCEKU €JIUH OT THX.

Hedununusa.b5: ‘brea Mex 1y /1Ba HEHYJIEBH BEKTOpPa a, b € BbI'bJbT MEXKIY ITPOU3BOJIHU
TEXHU TPEACTABATEIN C ODII0 HAYUAO.

Ille mokazkem, ge I];e(bI/IHI/IHI/IHTa e KopekTHa. AKO AB = =amu C’ D — C’ D’ = b. Torasa

AB TAB u ﬁ m C’D’ Caenosarenno / B @ = A’B’,CD ).

Teopema. 1: Heka a, b ca Bektopn u a#0. Torasa a u b ca xKonwHeapHu, ToraBa u Camo
TOTaBa, KOTATO CHIMTECTBYBa eIUHCTBEHO dncao A € R, TakoBa ge b=)\a.

Jloxasameacmeo:

<) Heka b=Xa. Or gedunHuImEATA 38 YMHOKEHNE HA BEKTOD C THCIO ceaBa al/b
b

Cwmpo Taka umame |b| = [A||a] = |\ = ‘|a’

Axob=0,70 A =0. Akob # 0ubla, 0 A > 0. Ako b # 0u bfla, To A < 0. CremoBaresnto
A € eINHCTBEHO.
=) Heka al|b.



Hexa
0, ako b = 0.
b
)= u, aKOb#OI/IbTTa. (1)

—||:||, ako b#0ub 1] a.
Toraga, ako b=0, To A = 0 u b=J\a.
Akob #0, 1o |b|=|Ajajunpn A >0=Db 1l a, npu A<0=Db 1] a.
CuyretHTE TBBPICHUS CJIEIBAT OT TOPHATA TEOPEMA.:
Caedcmeue. 1: JIBa BeKTOpPa Ca JUHENHO 3aBUCHMU, TOYHO KOTATO Ca KOJWHEAPHH.
Caedemeue.2: BekToprTe, KOTHHEAPHN C JaJIeHa TPaBa, 06pa3yBaT eJHOMEPHO PEATHO JHHEHHO
MPOCTPAHCTEO.

Teopema.2: Hexa a, b, ¢ ca BekTtopu, kato a u b ca mekosmueapuu.Torasa a, b, ¢ ca
KOMILIAHAPHH, TOTABA W CAMO TOTaBa, KOTATO CLINECTBYBAT €IWHCTBEHU YHCTA A W p € R,
TakuBa ue c=Aa + ub.

H
<) Heka c=Xa + pub. Hexka OA = a, OB =b.
Or caencrue.l ciaensa,de a u b ca auHeiiHO He3aBUCHME. AKO eH BEKTOP € MPEeJCTaBeH KaTo
JUHeHa KOMOMHATINS Ha JTUHEHHO HE3aBUCHMU BEKTOPH, TO KOSPUIIMEHTUTE Ca €THOZHATHO
OmpeseIeHN. C € M3PA3EH Upe3 JuHelHa KOMOWHAIMA Ha BEKTOPUTE a U b, cjenoBaTeno \ u
/4 Ca eTMHCTBEHH.
=) Heka a,b,c ca kommianapHu.
Hexka 1.0 e mpoussoJiHa TOUKa, 0—121 = a, (ﬁ = b, (ﬁ = c¢. Orryk cieasa ,ue O, A, B,C
JIeXKAT B €THA PABHUHA.
Heka A’ e npeceunara Touka Ha npapaTa MuHasaia rpes T.C, ycriopeana e na OB u npecuya
npasata OA, a B’ e npeceunara Touka Ha npasaTa MuHaBama npes C, yenopenna e wHa OA u
npecuya npasara OB.
a’=0A’ e kommmueapen ¢ a=0A u or Teopema.l cienpa, ue cbmecTByBa A € R, Takosa de
a’=)a. b’=0B’ e kommueaper ¢ b=0B un or Teopema.l cnemasa, 4e cbmecTByBa i1 € R,
takoBa 1ue b’=pb.
Orryk creqsa ¢ = a’+b’ = Aa + ub.
Caedcmeue.3: Tpu BeKTOpa B TPOCTPAHCTBOTO Ca KOMILTAHAPHW, TOTABa W CaMO TOTaBa,
KOT'aTO Ca JIMHEHHO 3aBUCUMU.
Caedcmeue./: BekTopuTe, KOMIIAHAPHW ¢ JajieHa paBHUHA, 00pa3yBaT ABYMEPHO PEaTHO
JIMHEIHO IIPOCTPAHCTBO.

Teopema.3: Hexa a,b,c ca mekommranapuu BekTopu. Torasa 3a Bceku BeKTOP d ChIECTBYBAT
eJIMHCTBEHN Yuciaa A, 4, v € R, takusa e d=Aa+ub-+rve.

Joxasameacmeo:

Hexa 1.0 e mpousBoJiHa TOUKA, (7)4 = a, O? =b, O? =c, 5ﬁ =d.

Heka 1. e mpecegnara Touka Ha mpasarta | ¢ papawaara OAB, muHaBaria mpes T.D u e
yenopenaa Ha OC.

Hexka dlzﬁ u dgiﬁ. dy e kommtanapen ¢ a u |b. Ilo Teopema.2 cieBa, ge CbIECTBYBAT



A, i € R, Takusa 1e dij=Ma + ub. 3
ds e xoyimaeapen ¢ ¢. [lo Teopema.l ciensa ge cwimectByBa v € R, Takosa 1de dy=vc.
CrenosaTeHo O? + Eﬁ = 55 =d=d; + dy = da+ ub + ve.

Ot cinencrsue.3 ciensa, ye a,b,c, ca JUHEHHO He3aBUCUMHU. b € TsaxHa JuHeiHa KOMOUHAIISI,
CJEeJ0BATENHO, A, [, V Ca €JIMHCTBEHHU.

Caedcmeue.5: Beekn geTupr BEKTOPaA B MPOCTPAHTCBOTO €A JIMHENHO 3aBUCHMU.
Caedcmeue.6: BekTopuTe B IPOCTPAHCTBOTO 00Pa3yBaT TPUMEPHO PEATIHO JUHENHO TPOCTPAHCTEO.



