
 

 

 

Answer on Question #58320 – Math – Complex Analysis 
 

Question 
 
The polar form of the complex number 

𝑧 = 𝑥 + 𝑖𝑦 
is given by 
 

Solution 
The algebraic form of the complex number 𝑧 is 𝑧 = 𝑥 + 𝑖𝑦. 

The polar form of the complex number 𝑧 is given by 
𝑧 = 𝐴(𝑐𝑜𝑠𝜑 + 𝑖𝑠𝑖𝑛𝜑). 

Relationship between the polar and algebraic forms of a complex 
number: 

𝐴 = √𝑥2 + 𝑦2, 
 

𝜑 =

{
 
 

 
 𝑎𝑟𝑐𝑐𝑜𝑠

𝑥

√𝑥2 + 𝑦2
,   𝑦 ≥ 0,√𝑥2 + 𝑦2 > 0,

−𝑎𝑟𝑐𝑐𝑜𝑠
𝑥

√𝑥2 + 𝑦2
, 𝑦 < 0,√𝑥2 + 𝑦2 > 0,

𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑,   √𝑥2 + 𝑦2 = 0;

 

 
or 

 

𝜑 =

{
 
 
 
 

 
 
 
 𝑎𝑟𝑐𝑡𝑎𝑛

𝑦

𝑥
,                𝑥 > 0,

+
𝜋

2
,              𝑥 = 0, 𝑦 > 0,

−
𝜋

2
, 𝑥 = 0, 𝑦 < 0,

𝑎𝑟𝑐𝑡𝑎𝑛
𝑦

𝑥
+ 𝜋, 𝑥 < 0, 𝑦 ≥ 0,

𝑎𝑟𝑐𝑡𝑎𝑛
𝑦

𝑥
− 𝜋, 𝑥 < 0, 𝑦 < 0.

 

Relationship between the algebraic and polar forms of a complex 
number: 

𝑥 = 𝐴𝑐𝑜𝑠𝜑, 𝑦 = 𝐴𝑠𝑖𝑛𝜑. 
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