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An anal& of Szebehely's equation is found for non-stationary potential on the basis of the angular 
momentum integral. 
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Almost two decades ago Szebehely (1974) obtained a linear, first-order partial dif- 
ferential equation for the potential of an autonomous, conservative two-degrees-of- 
freedom dynamical system, generating a given monoparametric family of planar 
orbits. This equation is [l] 

= 0. f f2  - 2 f Z Y f X f Y  + fyyf :  
f Z U Z  + fyVy + 2(U + h )  +I f," + f; 

Szebehely's equation, as can be seen, is obtained on the basic of the energy integral 
h. 

The inverse problem of celestial mechanics in the non-stationary case is very 
important now. For example, one may point out the searches for the model problems 
in celestial mechanics of the variable mass. The non-stationary inverse problem can 
be defined as follows: For a given family of evolving in time planar orbits determine 
the corresponding non-stationary potential that produces the given family. 

I t  is known that in the non-stationary problems, generally, we have no energy 
integral. But the derivation of the pertinent partial differential equations is possible 
on the basic of other integrals of motion. 

Indeed, if we consider the non-stationary problem which contains the angular 
momentum integral: 
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then we get the equation [2] 

In a more general non-stationary problem with integral 

where cr = ~ ( t )  - is a magnitude generally depending on time and characterizing the 
action of additional forces of the friction nature, we obtain the followiiig equation 
131 : 

Equations (3) and (5) are linear, first-order partial differential equations for the 
non-stationary potential, generating a given family orbits evolving in time in th'e 
non-stationary problems described by the integrals of the form (2)  and (4 ) .  These 
equations can be considered as non-stationary malogs of Szebehely 's equation (1). 

On the basic of the equation (5) we can get a number of fnodel problems often 
met in celestial mechanics of variable mass [2]. 
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