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Vector Space

Definition

Let V be nonempty set of vectors then V called Vectors Space over
R if and only if its satisfy the following conditions

A1)

@U,V eV = U+V € V
V is closed under +

b U+V =V+U

(c) U+ (V+W)=(U+V)+W

(d) Gy Vo iy 5 pteall 4aiall gp aa g jeaicaa
U+0=0+U=U

e U+(-U)=0 Al Cuay V (I (i U 23 gpaldV I LU

2)if vueV and a,b € R then

(a)a. U €

“q

(bya.(V+U)=a.V+alU
(c)(a+b).U=aU +b U
@@a:(b.U)=4ab; U
(¢)1l. U=U




Example

‘show thet R"is vectors space over R ,where I

Solution

By theorem
UV W are vectorsin R and K., C are scaars mumbers then

()U+V=V+U
Q(U+V)+W =U+(V+W)
B)U+0=0+U
WU+(-U)=0
(5)(CK)U=C(KU)
B)K(U+V)=KU+KV
((C+K) V=CV+KV
®1.U=U
Therefore , R' is vectors pace over R




Ex:- Let V is the set of all vectors of the form (U1,0,Us) and defined the
operations of addition and multiplication by scalar number as following
U+V=(U1,0,U3)+(V1,0,V2)=(U14+V1,0+0,Us+ V3)
¢U=C.(Ui,0,U2)=(CUI,0,CU2).Is V vectors space overR .

Sol :-
- o LS g Clgaall oladad iy ol oyl i 0 oy e gl V(i
(1)
(@)U+V=(U1,0,U3)+(V1,0,V2)=(U1+V1,0,U3+V3)

U+V \'
Then Vs closed under +.

b) U+V=(U1,0,U3)+(V1,0,V3)

=(U1+V1,0,U34V3)
=(Vi+U1,0,V3+U3)

=(V1,0,V3)+(U1,0,U3)
=V+U
C)U+(V+W)=(U+V)+W

Let U=(U1,0,U3),V=(V1,0,V3),W=(W1,0,W3)

U+(V+W)=(U1,0,U3)+((V1,0,V3)+(W1,0,W3))

=(U1,0,U2)+(V1+W1,0,V3+W3)
=(Ur+Vi+W1,0,U3+V3+W3)
=(Ur+V1)+W1,0,(U3+V3)+W3)
=((U1+V1),0,(U3+V3))+(W1,0,W3)
=((U1,0,U3)+(V1,0,V3))+W
=(U+V)+W
(d) U+0=0+U=U
U+0=(U1,0,U3)+(0,0,0)
=(U1+0,0+0,U3+0)
=(U1,0,U3)
=U
(e) a.(U+V)=a(Ul+V1,0,U3+V3)
=(a(Ul'+Vl), a.0,a(U3+V3))
=(aUl+aVl,0,aU3+aV3)
= (aUl,0,aU3)+(aVl,0,aV3)
=aU+aV

byl Aid Al 150
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Ex:- If V=M 24(R) ={ set of all matrices of order 2+3 which defined over R}

with the addition and multiplication by scalar number of matrices , then show
that V is vectors space

all al2 al3 bll bl2 bl3
Let U=A=| a2l a22 a23|, V =B =| b2l b22 b23

all al2 al3 bll bl2 bl3
Ka)U+V=A+B= a2l  a22 a23|+ (b2l b22 b23
(

all +bll al2+bl2 al3+bl3
= \a2|+b2] a22 + b22 a23 + b23

(
bll +all bl2 +al2 bl3+al3
= b21 + a2l b22 +a22  b23+ a23
K
bll bl12 bl3 all al2 al3
— b21 b22 b23| + (a2l a22 a23

(H. W Galyd,y il d s ) day p00 G 4y 138 4
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Homework

Exc:- Determine whether the sets are vectors space

(1) V =R? ,with two operations (Ul ,U2 )+ (VI ,V2)=(Ul+VI,U2+V2)
k(U.V)=(UKkV)

2)M =R’ ,with two operations ( X1, y1,z1 ) + ( X1, y2.22 ) = ( X1+ X2.,y14y2, Z1 + 22 )
i k(U.V.W) =(0,0,0)

(3) S=M 22(R)= { [g g) ,ab € R }

with the addition and multiplication by scalar number of matrices.



