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Definition of Vector space:
A vector space over  F is a set  V together with two operation  additive and multiplication such that satisfying each of the following:
1-(addition is closed )   u+ v
2-(addition is commutative)  u+ v=v+ u for all u,v 
3-(addition is associative )  u+(v+ w)=(u+ v)+w  for all u,v,w .
4-(additive identity ) there exist an element  0  V calledZERO VECTOR  such that u+0=0+u=u for all u .
5-(additive inverse) for every  v
(V,+) is  a commutative  group
6- (. is closure ) 
7- (. Is associative ) ()v=
8- (. Is distribution on +)  
9- ( 
10-for all ucalled the multiplicative identity of  u,;1.u=u.1=u
Example: explain that (R,+)form a vector space over R . H.W
2- is (Z,+,.) form a vector space over R
Sol. Let   ,so (Z,+,.) is not vector space over R
3-let V={( is (V,+,.) form a vector space over .
SOL. let X=(
Y=(
X+Y=(
To prove  


let  be the set of complex number .Define  addition in 


1- The addition is closed u +v=(a +c)+i(b +d) since a ,b ,c, d are real numbers
2- The addition is commutative 
3- U+V=(a +bi)+c +di=(a +c)+i(b +d)=(c +a)+i(d +b) because addition are commutative  on R
4- =(c +di)+(a + i b)=v +u
5- The addition is associative since +is associative on R (H.W)
6- The additive identity :for all u=a+ib  we have (a+bi)+(0+i0)=a+ib
7- The additive inverse. For all u=a +bi we have (a+ib)+(-a+(-b)i)=0+0i
8- Let u=a +bi ,v=c +di 
A-
B- because Multiplication distributes over addition in R 
Also the right hand 

c- (

D-(
9-the multiplication  identity :1.u=u ;u=a+ib
So(

Example:
Let ;a,b,c,d } .
IS (. H.W

[bookmark: _GoBack]Standard vectors  in 


 

3

image1.jpeg




