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The paper considers the case of satellite motion under the influence of the
Newtonian force and an additlonal perturbing force perpendicular to the velo-
city and lying in the plane of the trajectory. The equations of motion are
integrated by quadratures if the magnitude F of the force depends only on
the velocity v and the distance »r of the satellite from the center of attraction.

The equations of plane motion of the point ¥ of unit mass (satellite)
in polar coordinates are

¥ r@ - kr2=F, re” - 2r'e =F (k = const) (1)
¢ ®

The dot indicates differentiation with respect to time; F,, F, are the
projections of the perturbing force # along the directions r and o .
FPor the assumptions made about the force we have
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Fo=—F(r,v) V’W’ Fo=F(r, v V’W {2)

We seek the solution of the system (1), (2) subject to the initial condi-
tions

r=rg r=ry, ©=@, @ =@, =1 {3)
If the square of the velocity v 1is differentiated with respect to time
Vo= 2 b (4)
then, on the strength of (1) and (2), there results an integrable equation
dor 2k dr ©)

dt rodt

Prom (5) we f£ind the energy integral
v2 — 2krt=Cy, Cp = ry2Qg® + ry2 — 2kry™t (5
The second equation in (1) can be expressed as
(@) = F(r, v) rvtr 0
It integrates as
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re = @ (r, Cy, Co) @

. , ) 1
®©(r, C1, Co) = \ F(r,v)—dr+C, G =TIy, V=, T 2kr-t ()

Ta

r

Eliminating the derivative ¢° from (6) we obtain the integrable equation

= (2kr~1 4 C — @2 (r, Cy, Cy))' (10)
This ylelds the quadrature

r
bty = S (krL + Cy — @ (r, Cu, Ca))™ " dr (1)
To

From (8) and (10) we find the relationship between r and ¢ as

r
P —@y = S ®r2 (2kr 1 4 € — %) 2 dr (12)
To

In the general case the motion of the point ¥ occurs in a ring which 1s
bounded by the circles with radil r, , r; . The numbers r, , r; are simple

roots of the radicand in (10). The case ra= ®» 18 possible.

- A.I. Lur'e has indicated to the author that certaln cases of electron
?ogion 1? ?he electromagnetic fields [1] lead to the equations of the form
1) and (2).
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