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THE KINETIC ONE-DIMENSIONAL EQUATION WITH  
COLLISIONAL FREQUENCY AFFINE DEPENDING   

ON THE MODULE OF MOLECULAR VELOCITY 

A. Bugrimov,  A. Latyshev,  A. Yushkanov 

Moscow State Regional University 

10a, Radio st., Moscow, 105005, Russia 

Abstract. The one-dimensional kinetic equation  with collisional integral type BGK 
(Bhatnagar, Gross and Krook) is constructed. Frequency of collisions of molecules  affine 
depending on the module of molecular velocity is considered.  Laws of preservation of 
number of particles, momentum and energy at construction equation  are used.  Separation 
of variables leads to the characteristic equation. The system of the dispersion equations is 
entered. Its determinant is called as dispersion function. It is investigated continuous and 
discrete spectra of the characteristic equation.  The set of zero of the dispersion equation 
makes the discrete spectrum of the characteristic equation. The eigen solutions (of the ki-
netic equation) correspond to the discrete spectrum are found. The solution of the charac-
teristic equation in space of the generalized functions leads to eigen functions correspond to 
the continuous spectrum.  Results of the spent analysis are formulated in the form of the 
theorem about a structure of the common decision of the entered kinetic equation. 
Keywords: one-dimensional kinetic equation, affine dependence of collision frequency, 
laws preservation, separation of variables, characteristic equation, dispersion equation, 
spectra, eigen functions. 


