
Linear Algebra 

     Lecture 01 
              Introduction to vector, Addition, Subtraction and Multiplication of Vectors 

 

By Noorullah ibrahimi 

 

 

 

 

 

 

 

 



Objectives 

 Understand vectors vs. scalars. 

 Represent vectors graphically and in components. 

 Learn vector addition, subtraction, and multiplication methods 

Outcomes 

 Define and represent vectors. 

 Add and subtract vectors (graphical & analytical). 

 Find magnitude and direction of resultants. 

 Calculate dot and cross products. 

 Use vector math in problem-solving. 

 

 

 

 

 

 

 



 

Vector : A vector is a set of numbers enclosed in a bracket. 

 



A vector by itself does not tell as anything. 

 

 

 

 

 

 



Once meaning is given to a vector, it becomes data. 

 

 

 



We can translate the queries into mathematical language 

 

 

 

 



Vector addition 

In linear algebra, vectors are often represented as column matrices or row 

matrices, and vector addition follows component-wise addition 

      

 

 



Vector subtraction 

Vector subtraction follows the same rules as vector addition but involves 

subtracting corresponding components. 

If  

             

In short: Subtract corresponding components of B from A. 

 

 

 

 



Addition and subtraction of vectors 

       

 

 

 

 



Practice  

Solve the following questions  

1) If 𝑥 = [
1
0

]and 𝑦 = [
0
1

] then find R= 𝑥 + 𝑦 

2) If 𝑥 = [
3
4

]and 𝑦 = [
5
4

] then find R= 𝑥 + 𝑦 

3) If 𝑥 = [
−3
−2

]and 𝑦 = [
3
2

] then find R= 𝑥 + 𝑦 

4) If 𝑥 = [
1
2
3

] and 𝑦 = [
3

−2
−4

] then find R= 𝑥 + 𝑦 

5) If 𝑥 = [
−1
−2
3

] and 𝑦 = [
3

−2
−4

] then find R= 𝑥 + 𝑦 

6) If 𝑥 = [
−1
−2
3

] , 𝑦 = [
3

−2
−4

] and 𝑤 = [
5
2
3

] then find R= 𝑥 + 𝑦 + 𝑤 

 



7) If 𝑥 = [
−1
−2
3

],𝑦 = [
3

−2
−4

], 𝑤 = [
−5
2
3

] 𝑎𝑛𝑑 𝑧 = [−
5
2
3

]   

 

then find 𝑥 + 𝑦 + 𝑤 + 𝑧 

 

8) If 𝑥 = [
1
0

]and 𝑦 = [
0

−1
] then find R= 𝑥 − 𝑦 

9) If 𝑥 = [
3
4

]and 𝑦 = [
5
4

] then find R= 𝑥 − 𝑦 

10) If 𝑥 = [
−3
−2

]and 𝑦 = [
−3
−2

] then find R= 𝑥 − 𝑦 

11) If 𝑥 = [−
1
2
3

] and 𝑦 = [
−3
−2
−4

] then find R= 𝑥 − 𝑦 

12) If 𝑥 = [
−1
−2
3

] and 𝑦 = [
3

−2
−4

] then find R= 𝑥 − 𝑦 

 



The transpose operation 

 

 

 

 



Vector Multiplication 

 

2) Vector dot Product 

   



For example  

𝒙 = [
𝟏
𝟑

] , 𝒚 = [
𝟐
𝟐

] 𝒙 ⋅ 𝒚 = 𝒙𝑻𝒚 = [𝟏   𝟑] [
𝟐
𝟐

] = 𝟏 × 𝟐 + 𝟑 × 𝟐 = 𝟖    

 

Practice 2 

Find the dot product of the following vectors  

1) 1) If 𝑥 = [
1
0

]and 𝑦 = [
0
1

] then find 𝑥𝑇 . 𝑦 

2) If 𝑥 = [
3
4

]and𝑦𝑇 = [1 2]  then find 𝑥𝑇 . 𝑦 

3) If 𝑥 = [
−3
−2

]and 𝑦 = [
3
2

] then find 𝑥𝑇 . 𝑦 

4) If 𝑥 = [
1
2
3

] and 𝑦𝑇 = [1 1 3] then find 𝑥𝑇 . 𝑦  

5) If 𝑥𝑇 = [−1 −1 3]and 𝑦 = [
3

−2
−4

] then find 𝑥𝑇 . 𝑦 

 



3) Outer Product 

Outer Product 

𝒙 = [
𝟏
𝟑

] , 𝒚 = [
𝟐
𝟐

]  𝒕𝒉𝒆𝒏 𝒙 ⊗ 𝒚 = 𝒙𝒚𝑻 = [
𝟏
𝟑

] ⊗ [𝟐   𝟐] = [
𝟐 𝟐
𝟔 𝟔

] 

Vector multiplication by a constant value 

Multiplication by a constant 

𝜶 [
𝒙𝟏

𝒙𝟐
] = [

𝜶 𝒙𝟏

𝜶 𝒙𝒍
 ] 

For example  

                                  𝟑 [
𝟏
𝟐

] = [
𝟑     𝒙 𝟏

𝟑     𝒙 𝟐
] = [

𝟑
𝟔

] 

 

      

 


