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2. Stabilization Conditions for the Unstable Uniform Rotation of a Lagrange Gyroscope Filled with an Ideal Fluid



If n=1 then Eq. (5) becomes 
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Here:



For all the zeros of  Eq. (6) to be on the open left half-plane, 

according to the Lienard–Chipart criterion in inner form, it is 

necessary and sufficient that the ninth-order matrix composed of 

the coefficients of polynomial (6) be inner-positive, that is, the 

matrices Δ1, Δ3, Δ5, Δ7 and Δ9 be positive definite:

*

1 1 4 1 2 2 1 0I a A D A D     

5 4 3

3 3 4 3

4 3 2

0 0

a b a

I a b

a b a

 

    

 

5 4 3 2 1

5 4 3 2

5 5 4 3 2

4 3 2 1

4 3 2 1 0

0

0 0 0

0

a b a b a

a b a b

I a b a

a b a b

a b a b a

 

 

     

 

 

(8)

(9)

(10)



5 4 3 2 1 0

5 4 3 2 1 0

5 4 3 2 1

7 7 4 3 2 1

4 3 2 1 0

4 3 2 1 0

4 3 2 1 0

0

0

0 0

0 0 0 0

0 0

0 0

0 0

a b a b a b

a b a b a b

a b a b a

I a b a b

a b a b a

a b a b a

a b a b a

  

  

 

     

 

 

 

5 4 3 2 1 0

5 4 3 2 1 0

5 4 3 2 1 0

5 4 3 2 1 0

9 9 4 3 2 1 0 0 9

4 3 2 1 0

4 3 2 1 0

4 3 2 1 0

4 3 2 1 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

a b a b a b

a b a b a b

a b a b a b

a b a b a b

I a b a b a b I

a b a b a

a b a b a

a b a b a

a b a b a

  

  

  

  

      

 

 

 

 

(12)

(11)



Since 𝐼1 > 0, the asymptotic stability of uniform rotations in a 

resisting medium of two Lagrange gyroscopes, one filled with

a fluid, is determined by four inequalities. (9)-(12)

The stabilization conditions for the kinetic momentum 
ሚ𝐶2 = 𝐶2𝜔02 has the form: 
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Let us find the conditions for the elasticity coefficients 𝑘1 and

𝑘2 and  the eigenvalues 𝜆1 at which inequalities (13) hold

at a rather high angular velocity𝜔02. 

From (14) it follows that the coefficients 𝐼54, 𝐼76, 𝐼96 are positive if
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Hence, if inequalities (15) hold, the greatest coefficients in the

system of inequalities (13) are positive, and it is possible to

stabilize the unstable rotation of the original Lagrange

gyroscope filled with ideal fluid if the angular velocity

is rather high 𝜔02

(15)



In the case of an ellipsoidal cavity, we have 𝜆1 = Τ2 1 + 𝛽2 ,
Where 𝑎, 𝑐 are its semi-axes, and 𝑐 is the semi-axis directed along 

the axis of rotation. In this case, it follows from inequality (15) that

𝑐 < 𝑎 and the ellipsoidal cavity is compressed along the axis of 

rotation.

3. Conclusion

The possibility of stabilization of unstable uniform rotation in

a medium-high with resistance of a "sleeping" Lagrangian

gyroscope with an ideal fluid by means of a second rotating

gyroscope is considered. It is shown that stabilization will be

impossible in the absence of elasticity in the general joint and

the coincidence of the center of mass of the second gyroscope

with this joint.



On the basis of the  Ljenar-Schipar criterion written in innor form, 

stabilization conditions are obtained in the form of a system of four 

inequalities, corresponding to the kinetic moment of the second 

gyroscope. Conditions were found for the coefficients of  elasticity 

of hinges and the first tone of oscillation of an ideal fluid under 

which the older coefficients of these inequalities are positive. Using 

the example of a compressed ellipsoidal cavity, it is shown that 

stabilization will always be possible with a sufficiently large angular 

velocity of rotation of the second gyroscope. A comparison of cases 

of presence and absence of dissipation was made. It is shown that in 

the absence of dissipation, the ellipsoidal cavity can be not only  

compressed, but also stretched. This is the fundamental difference in 

these two cases.
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