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an arbitrary orthogonal curvilinear coordinate systern, This analogy is also detected be~
tween solutions of axisymmetric problems for a continuous layer (half-space) and a layer
(half-space) with an absolutely stiff and smooth cylindrical inclusion,

In fact, the kemels of the integral transforms used in solving the problems mentioned
satisfy the equation DY = —y? (5)

1t follows from (2),(4),(5) that the algorithms to determine the transformant of the in-
variant functions 0,7, w, F agree in the cases mentioned. Therefore, the most tedious
part of the solution can be used in examining a number of problems, The same refers
to the solutions of the second kind represented in Cartesian and curvilinear coordinates,

The inversion formulas, expressions for the load transformant and results of a compu-
tation are understandably distinct for analogous problems,

The order taken to analyze inhomogeneous bodies is also used in a variant of the finite
strip method (interpolation method) proposed in [5, 6] for the consideration of the multi-
layered bodies, and contributes to shortening the computational operations,
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The stability is studied of the neutral equilibrium of a system, in a linear appro~

ximation, which has two resonances locked at two frequencies, each of which
does not cause instability separately in a second approximation, It is shown
that in contrast to the case of independent resonances and those locked at one
frequency, stability can be lost (in the same order),
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A system of ordinary differential equations with real coefficients

drg [ dt= A% 25+ ABpx + 0 (J2|®, aBy=1, ..., n ¢))
is considered,

The eigenvalues of the nearized system are assumed pure imaginary and prime, The
stability is studied of the equilibrium position 2y = 0 with respect to variations in the
initial data if the system possesses two third order resonances, The stability is understood
according to the Birkhoff definition,

This question has been examined partially in [1]; it has been shown that interaction
between two resonances, each of which causes no instability (we call them inessential
here, for brevity), will not result in instability if the resonances are independent or locked
at one frequency, The case of locking at two frequencies is much more complex than
the preceding. Examples of specific systems are presented in [1], which show that stabi-
lity can be lost because of the interaction between inessential resonances,

The interaction between such resonances is examined in more detail below, This in-
vestigation ddes not encompass all possible variants, but includes an example from [1]
as a particular case,

Thus, let the system (1) have the following (inessential) resonances:

}&2——2;&1:0, ;\,1—%—}»2—%—?\‘3:0
Let us write the normal form of the system being investigated in a second approxima-

tion .
¥ = Myr + Bin*ve + Crive*ys® (2
Yo' = Ay + Bats® -+ Con®s 3%, ¥s = Aays -+ Cayy*in*
¥Yi =Aynpi=4 ..., L2 =n

(the equations for the conjugate quantities are analogous). Let us introduce the polar
coordinates y, = pe™* a = 1,..., 1. Then (2) becomes (equations for P, are not
written down)

dpt/dt = 2P; (hy)pi%py + 20; ($p)prpapa | = 1, 2 3
dps?/dt = 2@, (1132)?19293

d‘f’ = 2p,% P2< T+ 292 )+Zplpzps( Qz + ?.sz )

ayp

“33-2-=91292< Pz + >+9192?3(§12 += sz Qs )

2P; = Bj cosP; + a; sm\pl, =12

2Qp = ppcosyP, + yrsing,, k=1,2,3

B, = 2Re By, o; = —2ImB,, B, = 2ReB,, o, = 2ImB,

br = 2ReCy, yx = 2ImCy, k=1, 2, 3, P, = @ — 201, = @, +
P2 + Py

Let us examine the class of systems (3) forwhich §; = p =0, j =1,2, k=1, 2, 3
so that

¥

dp;Hdt = ojpy®py sin Py -+ Vip1Peps SiD Py, j =1, 2 €]
dpg?/dt = y3pypaps SiN Py

dy hia _9_‘3; ?_1 2
_—dt = 91292(?1? -+ 2?22 ) cos P, -+ P1P2Ps (_ plz + 2922 ) cos ¥y
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dPs ay e Y1 Yo Vs
-7[— B p12p2 <.— -———zp12 + _2922 ) cos '471 + P1PaP3 ( 2p12 -+ 2922 + 2932 > Ccos 'lIJ2

The inessentiality condition for the first resonance means that o, = —ka;, £ > 0 [1],
The requirement for inessentiality of the second of the resonances being studied means
that among the Vi, v2, ys there is at least one change of sign [2], Let us assume that
T1ve¥a # 0.

The system (4) has the integral

k
I = kpy® + pe? —xpg?, %= ij—w
3
Hence, if % < 0,then the equilibrium is stable,

Now, let x > 0. Let us investigate under what constraints on the coefficients the sys-

tem (4) has a growing solution of the invariant ray type

py (t) = b (1), pa (1) = kb (), Pa (1) = ksb (1), kg, k3 >0 ©)
db?/ dt >0, b (0) >0, Py =Py = m/ 2.

As is easy to see, it is necessary to require that vs be positive and i, should satisfy the

quadratic equation T2+ s — yy = 0 (6)

and
ky? = kg (—koty + ksvg) / s

Therefore, a solution of the form (5) of the system (4) exists under the following con~

ditions:
Vs >0, —kay + kyyo >0, kyy+7,>0 (N

where k, is a positive root of Eq.(6) (it exists for any «, if y; > 0 and for o, > 0 if
n<0).

Thus it has been shown that the equilibrium of the system (4) is stable if (ky; + va) /
vs < 0, and is unstable upon compliance with the inequalities (7).,

1t is seen that for
vs <0, —koy+ kgye >0, kyy + 9, <0

the equilibrium is also unstable since a growing solution of the form (5) exists, where
1p1 =Py = —T / 2.

Let us note that a domain remains in the space of coefficients of the system (4) in
which the instability, if it exists, has a different character, In the case y, > 10, ys >0
we have stability for 1, <{ —ky;and instability for ka, / k3 <y, <C 0. For 1 < 0, 5> 0
(then 7, > 0) , we have stability for 0 < v, < — 7y, and instability for v, > kay / ks.
The interval between stability and instability zones will be the smaller, the smaller the

vs and will shrink to a point for the degenerate system in which y; = 0.
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