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Question 447 : Some trigonometric formulas 

 for the argument 
2

, 1, 2,3, 4,5,6
13

n
n


  . 

 

Edgar Valdebenito 

 

abstract 

This note presents continued radicals and trigonometric 

 formulas for the argument 2 /13 , 1,2,3,4,5,6n n   . 

 

1. Introduction. Some Continued Radicals 

 

Let 
13 13 26 5 13

,
6 27

A B
 

   . then 

 

3 3 3

3 3

4 1 13
2cos ...

13 6

1 13 26 5 13 13 13 26 5 13
...

6 27 6 27

B A B A B
 
      

   
    

  (1) 

 

3
3

3
3

10 1 13 1 1
2cos ...

13 6

1 13 7 13 6 7 13 6 7 13
...

6 18 18 1813 13 13 13

B B B

A A A A A

      
              

                       

  (2) 

  

 

12 1 13
2cos

13 6

...

26 5 13 / 271 13 13 13

6 6 26 5 13 / 2713 13

6 13 13
...

6

B
A

B
A

A

 
    




 
   







  (3) 

 



2 
 

 

Let 
13 13 26 5 13

,
6 27

C D
 

   . then 

 

3 3 3

3 3

2 13 1
2cos ...

13 6

13 1 26 5 13 13 13 26 5 13
...

6 27 6 27

D C D C D
 
     

   
   

  (4) 

 

3
3

3
3

6 13 1 1 1
2cos ...

13 6

13 1 7 13 6 7 13 6 7 13
...

6 18 18 1813 13 13 13

D D D

C C C C C

      
             

                      

  (5) 

  

 

8 13 1
2cos

13 6

...

26 5 13 / 2713 1 13 13

6 6 26 5 13 / 2713 13

6 13 13
...

6

D
C

D
C

C

 
   




 
  







  (6) 

 

2.   as sum of arctangents 
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3. Trigonometric Identities 
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4. Recurrences 
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