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Abstract
In this paper we have been examined the stability of the perturbed solutions of the restricted three body

problem. We have been restricted ourselves only to the first order variational equations. Our variational

equations depend on the periodic solutions. Here the applications of the method of Fuchs and Floquet

Proves to be complicated and hence we have been preferred Poincare's Method of determination of the

characteristic exponents. With the determination of the characteristic exponents we have been abled to

conclude regarding the stability of the generating solution. We have obtained that the motions are

unstable in all the cases. By Poincare's implicit function theorem we have concluded that the stability

would remain the same for small value of the parameter  and in all types of motion of the restricted

three-body problem.

©RCOST: All rights reserved.
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1. Introduction
According to poincare [1] there are three kinds of periodic solutions of the restricted three body problem.

Planer case of three body problem depends on first and second kind solutions of the three body problem.

Eccentricity is reduced to zero for solution of first kind but it does not reduced to zero for solution of

second kind. Poincare observed the first kind solution in details. Kurcheeva [2] considered the second

kind solution. Hassan et al. [3] also studied the effect of perturbation due to coriolis and centrifugal force

on the periodic solution of the collision orbits of the restricted three body problem.
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In this paper we have examined the stability of the perturbed solutions of the restricted three body

problem. For these characteristic equations of the periodic solutions are used to study.

2. Characteristic equations of the periodic solutions

The stability of a periodic solution depends on the variational system with periodic coefficients; and

Poincare's characteristic equation become (Minorsky, [4])
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where, in our case
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Therefore, we get two values of S to be unity which implies that two characteristic exponents are
zero; and

0)()( *
41

*
14

*
44

*
11

*
44

*
11

2  AAAAAASS …….(3)
If ,1S  then the solutions will be stable otherwise they will be unstable.

3. Proof of stability of the solutions:

Case I: ( )2/w,0o 

(i) K-even, m-odd, S*=
oC4

K
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Which are positive as  m>1. Therefore, the solutions are unstable.

(ii) K-odd, m-even, S* =
oC4

K

n
m2/)1mK(*

44
*
11 )1(A,0A 

 
o

2/)1mK(*
41C2

m2/)1mK(*
14 C2)1(A,)1(A

o

Substituting these values in (3), we get
0mSS 22

n
m2  

Whose roots are real.
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Hence at least one value of  is positive as
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Therefore, the solutions are unstable.

And taking negative sign, we get
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Therefore, the solutions are unstable.

(iii)  K- odd,   m – odd,    S*
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Substituting these values in equation (3), we get
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Therefore, one value of  is positive and consequently the solutions are unstable.

Case II: For ,........)2,1,0i(iw,2/o 
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Substituting these values in (3), we get
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And hence by case I (iii), the solutions are unstable.

4. Conclusion
We have examined the stability of motion of the restricted three-body problem for the generating

solutions applying direct method. We obtained that motions are unstable in all the cases. By

virtue of Poincare's implicit function theorem we concluded that the stability would remain the

same for small values of the parameters.
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