Vec tor gPm:e 3

* (V.F.®,0)
V: aset of ohjects ( usually referred to as vectors )
Fi: a fied.

@: Uector suim
Q: Scalan Multiplication

vector Sr_ace V



(Vsl) #Aey=4ox

52) (x09)03= 2®(4®3)

($3) 3 0€y st. x&0=% for vt x€ V

(W¢) Fbr Cach X €)Y Thewe exists ?—GV s.T. ﬂ@?a'a

‘/— ;”dewh‘-i-g, efement ::f F
(k%) /6x=2

(Vs6) (ab)ox= ae (box)

(VS?) A (x@%y= (aox) e (aoy)
(VS') (avb) O%= (acx)e (box)



o elemeni—s In Tﬁe ‘F"E’ﬂ’ F ate called 5&2/6"45

8 QIEMH":@ the véctor qu(.e V are C'q”ecf vecram
n a,
& = [ (ﬂ;) iy ahqzﬁ..;a“ EF }
E”f‘“?(’f’ ) IS Called o column vec:tab

(G.,ﬂh““,au) Is CQHEJ o Pow vector



G Qn  Qu? Oin
A: (all A2z o0& a'zh IS Ca“ec, an Mxn md’a

¢ A= ( a'J)mn I]tAemen (F) 'H)en Ay:-_e-__i-%
¢ Sguame mathx , 3o mathx

* (e say that A=(a;) and B=(£39-)mm -eguaf.

mxh

!f Yh=]’) n=§S qncl a:)-:bf.j‘
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¢ Thﬁ 'b'th Yow O)C A':(aﬂ')mxn IS (afl,a:?z, arg,--: afnl)
; 3 \ ij

The AL column of A = (Qij)men 1S (ﬂy‘)

ap:.)'"

o mafh)( addl't;ﬁn_, and SCalm mul‘fl‘f’,fCerbH:

o T Ay b b f A Ha e e
A= (AIJAI.!”'-;AH)_ I)( RL‘ 's the i'f'}, VYow ‘”‘J( /4
—then We WWHe A: (gi)



o j(/s,ﬁ)f_ii' { j(: )fs—-PF}

S## o Field CF +.+) Yfynction

o $.9€ F(S.F) are called egual if Fls1=FCS) for a
* For 7.4 €JF) md cef, we defire

(f& %) = f()§(s) and (cOf)(s)= c- £
'be each S€S.

M: (3(5,,:,); F, P, @) IS q lector Sface.

Hg, seS




Zxample of Vector Space

¢ § £ [qu,ﬂa)* a.a:€ R }

° Fbl"" CG:.::_L,_), (b., b;) € S and ce R define

qu; qz) & Cb”bz_) —1 (G;-'-B;, Qz*b;) anf
CO (a.a) = (ca,, caz) and

(au az)ACbu ba,) = Ca.+ br, Qz""&)

M’f ( S.R.e, @) Is a Ulector Space but

( S, R A,@) Is NOT a Vectop Space . W”I)l?



° Pﬁl)/nblmfa‘, jCCX) D

‘f(.*)= On X" On+ X% -+ G, X+00

coeffrcrent {:JJC x"
Hamm‘

¢ Aeaua of « POy
coeffrcrents
‘PCF)ﬁ 'H'JE Set f aH Pbl)fnﬂMJﬂls Wl+h J?
from A

o -ﬁe1d

M: ( P(F). F, @, @) IS a vector space.
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Thm ” Pi} X, 4-3€ V\- and XDZ = 42 then x=4-

avector Space. (V.F.©,0)
Ef_-* = gé'\/ such that 8@? =0 (Vs4)

x®2=9%0F&
= (x02)0 % = (402) 0}
= xo(2e}) = e (203 ) (. Vs2)
=2 AG 0= %6 0 (-vs4)

= A = 3’ (- Vs3)
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COYD"M ,: —Tl’e vector 0 deso'z.f bed ‘n (VS3) s qmziqg

-':i: Assume 3 a wecto) ZGV st. @ °=x fa;—-

Pach vector X in the vector 5pace (Vv F,& &)

“The- Z=00Z="0

A
(vs3)  hypotwesis
(VS1) &ED

Carallmg 2: The vector g' desceibed in (VS 4) 15 umgue
yf: Assuwe I ard G such that 76 4 =%® 4=0

Then. Y= Y4®0= yo (x6%4) = (48x)® 4 = oai 2



o Zerp vector of 4
e additive (herse

'111m!2 In awg vector 2pace (VE&o) we have
-fpré'aCﬁ\‘ xel

of .7( s Idé‘nafé’a{ ly_ —-/2'

(@) oox=0
) Ca)ox= - (a0x) = 20C

) a00=0 for each_ a€ [
lli_ @ (poX)® COG‘A') = (0+6)OX = 00X —@’@3')@0

x) for each A€ _each€

( vsa) $3
(b) [(-a)@%]@ (a6x) = T (-ata)@X = 09’“’% :
Vs : (‘"
[aec-ﬂ)]@ ca@x()-f-) a.e(("‘wx] a@)ﬂ ? 7
‘r f | see (c) jcltﬁ:%'f

(Vvs7) (V5¢)
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O :UMCL (A) _gfi_. A" *A"-"" +/4nn ) F’DUIHEJ ,4 e‘Mmm.

Claim lec W= {A€Mu (&) : Tlaa(Ar=o}
_”'leh Wis a 5ufa${9ac€ af Mnxn (R,

Iiad: le't W’{A emen (fE)..‘ /45'2‘0__ |etsm, I.E‘En_}
Then W is /(/OT a SubSpace 6} Mme CR).
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