
Paul Painlevé and his equations 

 
Paul Painlevé  [pɔl pɛ ̃ləve]; December 5, 1863 – October 29, 1933 

 

 

 

 

       In 1915                                                In 1923  
 

Prime Minister of France 

 
 September 12, 1917 – November 16, 1917 
                  and then again  
April 17, 1925 – November 28, 1925 
 
The 150th anniversary of Paul Painlevé's birth was marked by the French 
National Assembly in December 2013. 
  

Math Ph.D. in 1887.  Advisor: Émile Picard. Dissertation: Sur les lignes 
singulières des fonctions analytiques 

 



 

 

Mathematical background. 

The main object is an ordinary differential equation for a function w of a 
complex variable z, 

w’(z)=R(w,z) or  w’’(z) = R(w,w’,z), 

with a rational function R. The solution can have fixed singular points (not 
depending on the initial conditions) and movable singular points (depending 
on the initial conditions).  

The equation is said to have Painlevé property if the only 
movable singularities are poles.  

Poincaré and L. Fuchs showed that any non-linear  first order equation with 
the Painlevé property can be transformed into the Weierstrass elliptic function 
or the Riccati equation. 

For second-order equations, there are 50 ̀ `equivalence classes’’ (equivalence 
modulo  a linear fractional transformation  z → (az+b)/(cz+d), ad-bc≠0). Of 
those 50, 44 are reduced to ̀ `familiar types’’ (linear, Weierstrass elliptic, etc.) 
and the remining six are the Painlevé equations P1-P6 (or PI-PVI).  

 

For equations of orders greater than 2 the solutions can have moving natural 
boundaries. 

 

 

 

 

 

 

 



The six equations 

From Valerii I. Gromak · Ilpo Laine · Shun Shimomura. Painlevé Differential Equations in the 
Complex Plane, published by Walter de Gruyter, 2002. 

 
The solutions of PI–PVI are called the Painlevé transcendents. 


