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Vectors  

Important properties of linear systems can be described with the concept and notation 

of vectors.                 ّرهْزُايوكي ّصف الخصائص الوِوة للأًظوة الخطية باستخذام هفِْم الوتجِات  

A vector: quantity has magnitude and direction.      ٍكوية توتلك قيوة ّاتجا  

Scalar : is a quantity that has magnitude alone (mass, time, or speed) كوية توتلك قيوة 

Zero vector: Vector has entries = 0 , no length and no direction. 

Zero vector =[
 
 
] 

The concept is connects vectors to ordinary systems of equations.  

 الاعتياديةوتجِات بأًظوة الوعادلات الربط 

The term vector appears in variety of mathematical and physical contexts, "vector 

spaces". الوتجَ ات"فضاء يظِر هصطلح "الوتجَ" في سياقات رياضية ّفيسيائية هتٌْعة"                         

Vectors in R (R
2
 , R

3
, R

n
) 

A matrix with only one column is called a column vector. For example of vectors are 

(u ,v, w) with two entries(x1, x2) هذخلاى: 

u=[
  

  
] = [

 
  

]  , v=[
 
 
]  , w=[

 
 
] column vector  ,   [   ] raw vector   

Where: x and y= real numbers, R
2
=vector contains 2 entries,  

Two vectors in R
2
 are equal if and only if their corresponding entries are equal. 

[
 
 
] = [

 
 
]      ,        [

 
 
] ≠ [

 
 
] 

R
3
=vector contains 3 entries.                           u=[

 
 
 
] 

 

R
n
=vector contains n entries. 
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Geometric Descriptions of R
2
  

Consider a rectangular coordinate الاحذاثيات الوتعاهذة system in the plane, each point 

determined by pair of numbers (a , b) with the column vector  [
 
 
] , and regard R

2
 as 

set of all points. 

 

 

Operations on vectors (addition, subtraction, scalar multiplication) 

Algebraic Properties of R
n
 

For all u; v; w in R
n
 and scalars  قين عذدية c and d: 

 

Parallelogram Rule for Addition 

If u and v in R
2
 are represented as points in the plane, then u + v as shown in figure.  
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Example 1 : Two vectors u = [
 
 
] and v = [

  
 

] , find u+v  and display it in the plane ? 

Solution : 

 

Example 2: Let u =[
 
  

]  , display the vectors u, 2u, and -
 

 
u on a graph?   

Solution :  u =[
 
  

],    2u =[
 
  

]  ,   -
 

 
u =[

  
 

 

]                                                                                      

 

 

                                                                              Figure 3 Typical multiples of u 

 

Example 3 : Two vectors u = [
  
 

] and v = [
  
 

], compute u + v and u-2v? 

Solution : 

 Compute u+v : 

 

Compute u−2v: 

   →  

 

 

 

u +v 

v 

u 

-6 2 

1 

-4 

3 

2 
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]هلاحظة: في بعض الاحياى يكتب الوتجَ 
 
  

صف ّعوْديي عي هصفْفة ب ّيجب اى ًويسٍ  (1- , 3)بالشكل  [

[3  -1]  

 

 

The Length of a Vector 

If v is in R
n
, with entries v1 , ….,  vn, then Length of v = √    is the nonnegative 

scalar and equal to : 

…...(1) 

Unit Vector has a magnitude of 1 i.e.  ||u||=1  

Can be creating u from v by:           u= v . 1/||v||  

 

Example 4: Let v = (1, - 2, 2, 0) , Find a unit vector u in the same direction as v? 

Solution : First, compute the length of v: 

 

Then, multiply v by 1/||v||  to obtain u:  

 

To check that ||u||=1:   ||u||=√         
 

 
    

 

 
      =√

 

 
 

 

 
 

 

 
  =1 
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Example 5: Let v = (3, 4) , Find a unit vector u in the same direction as v? 

Solution : First, compute the length of v: 

   

 

Example 6: Let v = (-2,1, 2) , Find a unit vector u in the same direction as v? 

Solution : First, compute the length of v: 

 

  

Example 7: Let v = (0,-5, 12) , Find a unit vector u in the same direction as v? 

Solution : First, compute the length of v: 

 

 

Example 8: Let v = (2,-1, 2,1) , Find a unit vector u in the same direction as v? 

Solution : First, compute the length of v: 

 

 


