
Complex numbers
The number of the form         where                

    
are called 

complex numbers.

Set of complex numbers is denoted by C.

Mathematically 

                          
    

 

  is called real part and  is called imaginary part of complex number.➢

Real part is denoted by     and imaginary part by     of complex numbers➢

Every real number is a complex number with 0 as its imaginary part➢

Conjugate of complex numbers:

Let       be a complex number, then     is called the complex conjugate of 
    .
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    .

It is denoted by   .

For example      is a complex conjugate of      

A real number is self-conjugate.❖

Operations on complex numbers

The symbols          represent real numbers.

Addition                           (i)

              (ii)

Subtraction              

          
             

(iii)

Multiplication             

                

              
                 

(iv)

Complex number as ordered pairs of real numbers

The complex number      can be written as an ordered pair      

In ordered pair form some properties are as follows:

Equality:                    i.

Addition:                      ii.

Multiplication:                         iii.

Subtraction:                      iv.

Product of real number with complex number: 
If  is any real number, then               

v.

Properties of the fundamental operations on complex numbers:

Additive identity in           o
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Every complex number has additive inverse        o

Multiplicative identity is      o

Every non-zero complex number has multiplicative inverse. The multiplicative 

inverse of           
 

           
  

           

o

The set  of complex numbers does not satisfy the order axioms. In fact there is no 
sense in saying that one complex number is greater or less than the other.

o

Argand diagram:

The figure representing one or more complex numbers on the complex plane is 
called an argand diagram.

Every complex number will be represented by one and only one point of the 
coordinate plane and every point of the plane will represent one and only one 
complex number.

The components of the complex number will be

the coordinates of the point representing it.

In this representation the       is called the real axis 

and       is called the imaginary axis.

The coordinate plane itself is called the complex plane

or        .

The argand diagram is a way of representing one or more complex numbers on the 
complex plane.

Points on the       represent real numbers whereas the points on the       
represent imaginary numbers.
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represent imaginary numbers.

In an Argand diagram, the complex number     is uniquely represented by the 
order pair       

Modulus of complex number:

The real number               
is called 

the modulus of the complex number 

    and it is denoted by       
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…

Exercise 1.1
Simplify 1.

  (i)

   (ii)

      (iii)
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      (iii)

    
   
 

   (iv)

Prove that     iff  is real.2.
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….

Exercise 1.1

For      show that:3.
    

 
           i.
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           ii.

         iii.
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   iv.

Find the multiplicative inverse of each of the following numbers:4.
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Find the multiplicative inverse of each of the following numbers:4.
      i.

   
   
    

   
 ii.
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     iii.
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…..

Separate into real and imaginary parts (write as a simple complex number):5.
    

    
      (i)
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          (ii)
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    (iii)
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        (iv)
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If                                     
           

  
   in the form of 6.

    .
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If                     , then evaluate the following:7.

         i.
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          ii.

If                     
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           iii.

If                     
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  iv.

If                     
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.
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