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A vector is a mathematical object that has both magnitude and direction. 

Complex numbers can be represented as vectors for which the modulus gives the magnitude and the 

argument gives the direction. 

On an Argand diagram, let point 𝑃 represent the complex number  𝑧 =

𝑥 + 𝑖 𝑦 (see diagram at right). This 𝑧 is also represented by the vector 𝑂𝑃ሬሬሬሬሬ⃗ , 

where 𝑂𝑃ሬሬሬሬሬ⃗  has length |𝑧| and direction given by a rotation from the 

positive direction of the real axis by 𝑎𝑟𝑔(𝑧) 

 

In the diagram to the right, point 𝑃 represents the complex number  −1 +

3𝑖  and point 𝑄 represents the complex number  2 ቀcos
ିగ

ସ
+ 𝑖 sin

ିగ

ସ
ቁ. 

Here the vector 𝑂𝑃ሬሬሬሬሬ⃗  represents  −1 + 3𝑖  and the vector 𝑂𝑄ሬሬሬሬሬሬ⃗  represents 

2 ቀcos
ିగ

ସ
+ 𝑖 sin

ିగ

ସ
ቁ. 

 

The vector to represent a complex number does not have to ‘start’ at the 

origin 𝑂. 

For example, the number 1 + 2𝑖 could be represented by any vector with 

length √5 that is inclined at an angle tanିଵ 2. 

Both 𝑂𝑃ሬሬሬሬሬ⃗  and 𝐴𝐵ሬሬሬሬሬ⃗  represent 1 + 2𝑖 

Point 𝑃 represents 1 + 2𝑖 , but point 𝐵 does not. 

𝑂𝑃ሬሬሬሬሬ⃗  is called the position vector. 

𝐴𝐵ሬሬሬሬሬ⃗  is called a free vector. 

Note: 𝐵𝐴ሬሬሬሬሬ⃗  does not represent 1 + 2𝑖. In fact, 𝐵𝐴ሬሬሬሬሬ⃗  represent −1 − 2𝑖 

 

Operations on complex numbers represented as vectors 

 

 






