
 

 

 

 

REAL AND COMPLEX NUMBERS 
 

  
 المرحلة الاولى

 

 م.م ريام ثائر احمد



 

REAL AND COMPLEX  NUMBERS 
 

 

 

Real number representation 

Real number represent graphically in one dimension (either horizontal or 
vertical) as shown. 

 

Due to Quadratic Algebric Equation ; 
 

 

The solution will be  𝑥1 and  𝑥2. The square root of (√𝑏2 − 4𝑎𝑐) may be ( posative , negative or 

zero ). 

    (complex number) The negative value will be expressed as     

( 

𝑎𝑥2 + 𝑏𝑥 + 𝐶 = 0 



 

Complex Numbers represent by: 

1. Rectangular coordinate representation 

𝗑 𝑎𝑛𝑑 𝑦 are real numbers. 

𝗑 are the real part of  𝑧  ⟹      
𝑥 =

 

𝑦 are the imaginary part of 𝑧 ⟹ 
 
 

 

𝑅𝑒(𝑧) 

𝑦 = 𝐼𝑚(𝑧) 

𝑧 = 𝑅𝑒(𝑧) + 𝐼𝑚(𝑧). 𝒊 

𝑧 = 𝑥 + 𝑖𝑦 ⟹    

Argand Plane or Complex Plane 



𝑖 = √−1 

𝑖2 = −1 

 

  Complex unit 
 

 
 

Now, 
 

 
 

i5 = i2. i2. i = (i2)2. i = (−1)2. i = +i 

i101 = (i2)50. i = (−1)50. i = +i 

 
 



 

2. Polar coordinate representation 
 
 

 

 

 

 

z = 𝒓 ∠ 𝜽 
 
 
 
 

 Length of 𝑧

 Amplitude 𝑧

 Modulus 𝑧

 Absolute value

𝑟 is the " radius of circle " at orign. 

|𝑧| = √𝑥2 + 𝑦2 = 𝑟 

z = 𝑟 ∠ 𝜃 

𝑧 = 𝑟[𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃] 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑒𝑑 𝑏𝑦 ( 𝑟, 𝜃) known as Euler's formula 

𝑧 = 𝑟𝑒𝑖𝜃 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑒𝑑 𝑏𝑦 ( 𝒓, 𝜽) 



𝜃 = 𝑡𝑎𝑛−1( 
𝑦 

) 
𝑥 

 

𝜃 is called 'angle " or , " argument'  or 'phase " represent the direction of 𝑍 and can be 

evaluated by : 
 

 

 

 

 

 

Complex conjugate of 𝑧 Represented by 𝑧  or 𝑧*
 

 

𝑧  = 𝑥 − 𝑖𝑦 ⟹ 𝑎𝑠 𝑎 𝑝𝑜𝑖𝑛𝑡 𝑤𝑖𝑡ℎ (𝑥 , −𝑦) 



 

 

 
 

 

Inflection of 𝑧 
 

 
Absolute value of 𝑧 

Also called ,  Length of 𝑧 

 Amplitude 𝑧 

 Modulus 𝑧 

𝑟 is the " radius of circle " 

   at (𝑥 , 𝑦). 

|𝑧| = √𝑥2 + 𝑦2 = 𝑟 

−𝑧 = −𝑥 − 𝑖𝑦 ⟹ 𝑎𝑠 𝑎 𝑝𝑜𝑖𝑛𝑡 𝑤𝑖𝑡ℎ (−𝑥 , −𝑦) 



|𝑧1 − 𝑧2| = √(𝑥1 − 𝑥2)2 + (𝑦1 − 𝑦2)2 

 

 
 

Distance between 𝑧1 𝑎𝑛𝑑 𝑧2 
 

Represented by |𝑧1 − 𝑧2| and given by : 

 
 

Power of 𝑧 

Or , 

"De Moivers theorem" 

𝒊 

(𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃)𝑛 = cos( 𝑛𝜃) + 𝑖𝑠𝑖𝑛(𝑛𝜃) 𝑧𝑛 = 𝑟𝑛𝑒(𝑖𝑛𝜃) 



 

PASCAL TRIANGLE 

 
 

 
 

  Roots of 𝑧 
 
 

 
 
 
 
 
 
 
 

 
  

k=0,1,2,3,…..,(n-1) 

𝑧0 , 𝑧1, 𝑧2 … 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑧 



  

COM  PLEX N  UMB ERS 
 

 

 
  
 

3 + 4𝑖 + 6𝑖 − 8

25
=
−1

5
−
2𝑖

5
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With that interpretation in mind, we introduce the length, amplitude, absolute value or      modulus 

of the complex number its the length when thinking of it as a vector: 

 

 
                   Example: 

   Compute the absolute value for each of the complex numbers: 

 

 

 

 

 


