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Question 273: Nonlinear Equation , Bernoulli Numbers , Number Pi 

 

Edgar Valdebenito 

 

abstract 

This note presents some formulas for   . 

 

1. Introduction 

 

 The nonlinear equation: 

     1 0
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

     (1) 

 Unknown:  z    

 Assumptions: 

    , 0, 2z z        (2) 

 Particular cases: 
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 Iterative method: 
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  1 1z z   , initial point. (5) 

  nz z    (6) 

 Bernoulli numbers: 
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2. Graphics and Formulas 

 

 The function  ,f x y  : 

    , 1 x yif x y x y i e        (10) 

 i   : 

 

 

 

Fig. 1.    , Re 0, Im 0, 2i f f x yi       . 
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Fig. 2.    
1

, Re 0, Im 0, 2
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Fig. 3.    
3

, Re 0, Im 0, 2
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Fig. 4.    
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3. Relations with Lambert W Function. 

 

 Lambert  W x   function: 

    W x
x W x e   (23) 

 The Lambert W  function  W x  is a set of solutions of the equation (23). 

  W x  returns the principal branch of the Lambert W  function. 

  , ,W k x k  is the kth branch of the Lambert W  function. 

    0,W x W x  . 

 

 Formulas: 

    1, iz i i W ie     (24) 
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