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The real root of the equation: 
5 4 1 0x x x      
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Abstract 

This note presents some representations for the real root of the equation: 
5 4 1 0x x x      

 

 

 

 

 
 

 

 

Figure 1. Newton-Julia set for:   5 4 1f z z z z      
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1. Introduction 

 

Let   5 4 1f x x x x     ,  ! / 0r f r   :  
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        5 4 1f x x x x x r x z x z x w x w            (3) 

 

 

2. Sequences for r  : 

 

 
1 13 4

1
, 1/ 2 lim

2

n
n n

n
n n

x
x x x r

x x





   

 
  (4) 

 

2 3

1 12 3 4

1
, 1 lim

1

n n
n n

n
n n n n

x x
x x x r

x x x x




 
   

   
  (5) 

 

2 3 5

1 12 3

1
, 1 lim

1

n n n
n n

n
n n n

x x x
x x x r

x x x




  
   

  
  (6) 

 

2

1 13 4

1
, 1/ 2 lim

1

n
n n

n
n n n

x
x x x r

x x x





   

  
  (7) 

 

2 4 6

1 1

1
, 1/ 2 lim

2

n n n
n n

n

x x x
x x x r



  
      (8) 

 

4 5

1 1

1
, 1/ 2 lim

2

n n n
n n

n

x x x
x x x r



  
      (9) 

 

4 5

1 1

1 2
, 0 lim

3

n n n
n n

n

x x x
x x x r



  
      (10) 

 4
1 1

1
, 1/ 2 lim

1

n
n n

n
n

x
x x x r

x





   


  (11) 

 

5 4

1 14 3

4 3 1
, 0 lim

5 4 1

n n
n n

n
n n

x x
x x x r

x x




 
   

 
  (12) 

 

 

3. Linear sequence for r  : 

 

  5 4 1 , 0n n n nu u u u n         (13) 

 0 1 2 3 41, 2, 4, 6, 8u u u u u       (14) 



3 
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4. Integral for r  : 
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5. Continued radicals for r  : 
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6. Radical for r  : 
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7. Radical for r  : 

 



4 
 

If  
3 2 2 235 5 7 1

,
27 3 9 3 9 27

x x y x y x
R x y         , and  

 
   

 

4 2 3 26 5

2 2 4 4 6 4 2

8 125 4 10050 20
,

27 9 27 27

2 2 80 32 2

27 27 27 27 27

x y x yx x
D x y

x y y xy y y y

 
   

 
    

 

then 

        3 3
1 2

, , , ,
3

a
r R a b D a b R a b D a b


        (21) 

        3 3
1 2

, , , ,
3

c
r R c d D c d R c d D c d


        (22) 

Remark: 
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8. The number pi : 
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 0 0 0 0 00, 1, 0, 0, 1a b c d e       (28) 

 1 1 1 1 16, 10, 6, 1, 7a b c d e          (29) 
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