
Arctan problem 

Problem: Provide a geometric proof/demonstration that 

       
 

 
         

 

 
            

Solution: We start with three unit squares 

(stacked side-by-side) and make a square 

ABCD. We can easily prove that      

           (the proof is left out here 

on purpose). 

Now,         . So,           

    

Let’s denote        and        

So,         

From the diagram, for right triangle  
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Using trigonometric identity, 

         
              

                 
 

 

 
  

 
 

  
 
  

 
 

 

   

So,               
 

 
 

 

   

           

              

       
 

 
         

 

 
             

This follows from a general trigometric Diophantine equation: 



       
 

 
         

 

 
         

 

 
  

Where   and   are positive integer such that                 (or    and      are 

relatively prime).  

(The general equation and proof comes from an article here) 
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