I. B Vgc'tb" Srube ([v ' + ] = )
Y
set 3} vectors n?o‘dn'ﬁm stalor  maltipliadion,

A vectr spae comsists of o set of vectses V omd < ficld
b

* the pectms con be odded 40 yield onother vecto in V:
VadeV , 2+veV

© the sabr con be multiplied with the wectr to yield «
new ector in V.

if aef, ¢ e\ . thn a6V,

Additim ond solbr wmulipliodion must olso  sabisfy the fo“wh'g
Qxioms -
1). Commutivities: R+V=s 7 +W vii,ie V
2). Associotivities: (R4 + D=t (V+W) VidiRe \/
(0RYV = a(pgV? v d.‘geF
3). Adblitive lo(en\‘h‘tat 33eV st 347UV , vo eV
4), Additive  laverse: YoeV, 3 DoV 4. §+R= D
(Note: W=-v)
5). Multiplioation ldeatity: |- V=¥ v v ey
6). Distributive projerty: O (R49) = ik + oV
Wwig)V = av+gy
Vavev  VYo.gcF

Remarks: 1. Elements of a vectsr spa ove colled vectsr.



2)- We will say that V is o vector space owr F ingfead
of soying Sf*Pl‘j tat UV is o vector space.

Ex: R, R, -, R ore vector spaces
¢p ¢-‘, """¢n Py T S e S

Def. * A vectr spate over R (i-e. FaR) fs culled a rea| Veclor
Spoce .
* A vedor spae over ¢ (ie. F= &) is cplled & complex
vector spoce.

Ex. (Recall : F:R ov ¢)
V.' Fn - f(’xo .'Xt,"‘,’Xo\)I«:,’Xz,"',«nGF‘
AddiFm: (% K, =, Ba) 4 Gy W, 0 W) E (o, Xt )
¢F~ EF" eEFn
Scolsr muftiplintion:  (XEF

d («1 P O(;, o) «h)z' (an, ,ax, P um‘)
eFﬁ GF“

Ex: R’ = f(Kt . N, ’XQ)‘ /K:@'lk} Vo R
e, ne3 40 (%m0 4 Y, )2 Iy, Kb Mt i)
o 10K, %) 2 L 0%, &%) € R}

Ex: FS:ff:saF}= sot of functions from et S 4o fuld F,
* Additin , f,qeFS



(1 +3J(‘X)= freo t a(zx) YxXes
' Scalor wutbplication *
@w=afio  basF ¥ fer®

F® i o vectsr spaee sver F.

Properties vector spoce:
1) A wctor space hos o wnique odditive identity.
Recoll ©  oololitive ld : Q+VU=V
Pf: Suppose there are two odditive \ds: Q & o’
B4V:V  gad
o 17 v
0400 > 0 s additive Id
1V Commutivity
0t0=0 _5 o is ake adoitve td

3 = 0':0

L) Unique additive mverse.
P‘f‘ V vectorspace ¥ 6V , suppme  there ove twpd additeye iaver.
ie. I w,.w'eV st.
Ve W=0 5 WIS wz=Ww'
Vi W'=0
W:w+td=wW+ (usw) = (WeU W' = W' > W=y
Note: * - v odloitive mverse e{- v
* WV = WA (V)



W) The number 0 times o vector

salad L

N
vec‘:or vect ( aohditive  Tdh)

Pf: oV =10+0)V = g+ 0i=> oV =Q
wu@)v: av+ad ovs tv; butiye property).

Iv) od=3 vV o €F
Pf: @3 :=pygc843): a3 +a8 © Ad 0

V) The number () times a wecter
(-0 V= for any Del.
V_""W-’-O whigne W:-y.
VA (V)29
J+EOV = 7-00-0) =

"

(9)

Ex. 1.8.
2) Suppose GEF, veV ond aiz=6  prove thet a=0 o ¥ <3
ATz (a40)V = o + oF - ovzdzad
a=0 v y=3

f a0 v
If o #0, €9 R0 well- defined
#(d) &0

D
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