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Teaching the students to connect the topics with their specialty subjects during the 

passage of the subjects of Higher Mathematics ensures that the students master the subject easily. 

It will be even more interesting if students are taught to find roots in a graphical form, in addition 

to giving them in the form of formulas, when examples are shown on the topic of extracting 

roots from complex numbers. The students of the software engineering direction suggested to get 

the results of the examples of this type using the C++ program. In this work, we compared the 

results of examples obtained by three different methods. 

All complex numbers expressed in trigonometric form can be scaled according to Muavr's 

formula. 

                 𝑧 = 𝑟(𝑐𝑜𝑠𝜑 + 𝑖𝑠𝑖𝑛𝜑),    ……  ,     𝑧 = 𝑟(𝑐𝑜𝑠𝜑 + 𝑖𝑠𝑖𝑛𝜑). 

 

 n                    
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Every step of the way 

𝑧 ∗ 𝑧 ∗ … ∗ 𝑧 = 𝑟 ∗ 𝑟 ∗. .∗ 𝑟(cos(𝜑 + 𝜑 + ⋯ + 𝜑) + 𝑖𝑠𝑖𝑛(𝜑 + 𝜑 + ⋯ + 𝜑)) 

             n                    

from the fact that, according to the multiplication rule, the formula for raising complex numbers 

to a power arises. 

𝑧𝑛 = 𝑟𝑛(𝑐𝑜𝑠𝑛𝜑 + 𝑖𝑠𝑖𝑛𝑛𝜑) 

From the muavr formula, we create the root extraction formula: 

2 2
(cos sin ) cos sinnn

k k
r i r i

n n

   
 

  
       

 
. 

   k   we have n different roots of the complex number . 

n   All the roots have their center at the beginning of the coordinates, and their radius 
n r  lies at 

the vertices of a regular n-sided polygon inscribed in a circle equal to In this case, the roots of 

the complex number are formed using x and y of the three lying points. It is known that z1=5 and 

the radius is equal to 5. Accordingly, 3600: 3 = 1200   from the fact that we find the missing 

roots by taking into account the counter-clockwise turning angle of the complex numbers from 

the Ax axis. 

In the following examples, we compare the results obtained using the formula and the graphical 

method with the result in the C++ program. √256
4

=?         z1=5 and the radius is equal to 5. 

Accordingly, we determine the angle:  3600: 3 = 1200     

 

                                                                      ( 0;4)         

 According to the complex number extraction formula 

we find:  256 = 256 + 0 ∗ 𝑖.                                 (-4;0)                                (4;0) 

The modulus of a complex number is 256. 

   Trigonometric view   𝑧 = 256(𝑐𝑜𝑠0 + 𝑖𝑠𝑖𝑛0)                     (0; −4) 

900 
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Argument of a complex number  𝜑 = 0 

√𝑧
4

= √256
4

(𝑐𝑜𝑠
0+2𝜋𝑘

4
+ 𝑖𝑠𝑖𝑛

0+2𝜋𝑘

4
) 

 𝑘 = 0 𝑑𝑎    √𝑧
4

= 4(𝑐𝑜𝑠00 + 𝑖𝑠𝑖𝑛00) = 4 

 𝑘 = 1 𝑑𝑎   √𝑧
4

= 4 (𝑐𝑜𝑠
2𝜋

4
+ 𝑖𝑠𝑖𝑛

2𝜋

4
) = 4𝑖 

 𝑘 = 2 𝑑𝑎   √𝑧
4

= 4 (𝑐𝑜𝑠
4𝜋

4
+ 𝑖𝑠𝑖𝑛

4𝜋

4
) =-4 

 𝑘 = 3 𝑑𝑎  √𝑧
4

= 4 (𝑐𝑜𝑠
6𝜋

4
+ 𝑖𝑠𝑖𝑛

6𝜋

4
) = −4𝑖 

When we look graphically, it follows that z1=4 and the radius of the circle is equal to 4. 

Accordingly, we determine the angle  3600: 4 = 900      .   

 𝑧2 = 4(𝑐𝑜𝑠900 + 𝑖𝑠𝑖𝑛900) = 4𝑖 

 𝑧3 = 4(𝑐𝑜𝑠1800 + 𝑖𝑠𝑖𝑛1800) = −4 

 𝑧4 = 4(𝑐𝑜𝑠2700 + 𝑖𝑠𝑖𝑛2700) = −4𝑖 

Now we compare the result with the result of the  program:

 

Let's look at the following example: 
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 √−1
3

=?   

                                                                                                                       ( 
1

2
;

√3

2
) 

 View of a complex number: −1 = −1 + 0 ∗ 𝑖, 

modul      𝑟 = √(−1)2 + 02 = 1                      (-1;0) 

and  argumenti will be  𝜑 = 𝜋. 

 𝑧 = 1(𝑐𝑜𝑠𝜋 + 𝑖𝑠𝑖𝑛𝜋)                                                                                 (
1

2
; −

√3

2
) 

 √𝑧
3

= √1
3

(𝑐𝑜𝑠
𝜋+2𝜋𝑘

3
+ 𝑖𝑠𝑖𝑛

𝜋+2𝜋𝑘

3
) 

 𝑘 = 0 𝑑𝑎    √𝑧
3

= 1 (𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
) =

1

2
+ 𝑖

√3

2
 

 𝑘 = 1 𝑑𝑎   √𝑧
3

= 1 (𝑐𝑜𝑠
3𝜋

3
+ 𝑖𝑠𝑖𝑛

3𝜋

3
) = −1 

 𝑘 = 2 𝑑𝑎 𝑑𝑎   √𝑧
3

= 1 (𝑐𝑜𝑠
5𝜋

3
+ 𝑖𝑠𝑖𝑛

5𝜋

3
) =

1

2
− 𝑖

√3

2
 

According to the graphic method, here we work by taking into account the angle of rotation of 

the complex numbers from the Ax axis. 

It is known that z1=-1 and the radius of the circle is equal to 1 3600: 3 = 1200         .  

z1=-1 and the radius of the circle is equal to 1. 

 𝑧2 = 1(𝑐𝑜𝑠600 + 𝑖𝑠𝑖𝑛600) =
1

2
+

√3

2
𝑖 

 𝑧3 = 5(𝑐𝑜𝑠(−600) + 𝑖𝑠𝑖𝑛(−600)) =
1

2
−

√3

2
𝑖. 

1200  

1200  
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 It can be seen that the results obtained by three different methods are the same. 

Students read this topic several times to find the results of examples related to topics with the 

help of programs, in addition to developing mathematical formulas. They carefully study the 

examples of the topic. Only after that they will get results in the program. As a result, students 

will improve their knowledge of higher mathematics and programming. 
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