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Abstract. Center-affine invariant conditions for GL(2,R)-orbit’s dimensions are
defined for two-dimensional autonomous system of differential polynomial equations
with cubic nonlinearities.
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Consider two-dimensional differential system with cubic nonlinearities

LA SV S R
— = Gt + Gy 20" (Jya, B,y =1,2), (1)

where the coefficient tensor aim is symmetrical in lower indices in which the comp-
lete convolution holds.

Consider also the group of center-affine transformations GL(2,R) given by the
equalities

' = ax! + B2, 7% =yt + 622, Azdet( : 5 ) £ 0.
Further will use the notations

1 _ 1 _ _ 2 _ 1 _ 1 _ 1
aj=c¢, ay=d, aj=e, a3=/f, aj1 =p, a2 =¢, G =T,

1 2 2 2 2 1_ 2 _
U909 = 8, Ai1; =1, Al19 =U, Alpg =V, Gy =w, T =2z, T°=y. (2)

According to [1] and taking into consideration (2) the representation operators
of the group GL(2,R) in the space of coefficients of the system (1) will take the form

D1:—d£+62+2p2+q£—s£+3t2+2u£+v£;

od Oe Op dq 0s ot ou ov
0 0 0 0 0
D2:_e%+(c_f)%+ea_f_t8_p+(p_u)8_q+

0 0 0 0 0

© V.Orlov, 2008

116



CLASSIFICATION OF GL(2,R)-ORBIT’S DIMENSIONS ... 117

0 0 8 8 8
0 0 0 0 0
Fogy T BumpIg v —agot w=r)gn - s g
0 0 0 0 0 0 0 0
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The operators (3) form a four-dimensional reductive Lie algebra [1].

Let @ = (¢, d,...,w) € E'?(a), where E'%(a) is the Euclidean space of the coeffi-
cients of the right-hand sides of the system (1). Denote by @(q) the point from E'2(a)
that corresponds to the system, obtained from the system (1) with coefficients a by
a transformation ¢ € GL(2,R).

Definition 1. Call the set O(a) = {a(¢)l¢ € GL(2,R)} the GL(2,R)-orbit of the
point & for the system (1).

Definition 2. Call the set M C E'2(a) the GL(2,R)-invariant if for any point
a € M its orbit O(a) C M.

It is known from [1] that
dimrO(a) = rankM, (4)

where M is the following matrix

0 —d e 0 2p ¢ 0 —s 3t 2u v 0

My = —e c—f O e —t p—u 2q—v 3r—w 0 t 2u v (5)
d 0 f—-c —d 3¢ 2r S 0 3u—p 2v—q w—r —s |’
0 d —-e 0 O q 2r 3s —t 0 v 2w

constructed on coordinate vectors of operators (3).

The following comitants and invariants for system (1) are known from [2]

P = agmazﬁ:ﬂ, P, = aamxo‘xﬁxvmqapq,
_ B 0 B 1 0 _a B 1 0
Py = apoga, 507 a°e™, Py =agg a5 gx7a 0"z, Ps = agsa, 00 w0t

B Y 0.V pq.rs — P ad 0By 0
Fs _aapra»yéqaﬁys$ x"e?e™, Q1 = agag 5w w7 20,

_ o B N0 a B .0 _ 57nupq
Qs = agly, 527 T, Q3 = ay o507 T, Q7= agapa,yaqwx zhe

Ky = aga;ﬁm'yam, L=a, Ir= agag,

B _pq_rs aP  2pa ab PgTs uv
Ji = gy, €™, T2 = af,,an, M, i = ap,,a5.a) 6,7 e (6)
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Theorem 1. The dimension of GL(2,R)-orbit of the system (1) is equal to
4 for KoPyPy[K2(2P — 6Py + 4P5) + 2K2Po(Q3 — Qo)+
+2P1P2(4Q1 — 3K2P1) + 2P22(2Q3 + lel)] Z£0, or
P1P2(3P1P3 — 2J1P2) ?é 0, Kg = 0, or
P2(J2P5 - J4P2) 5_’3 0, Kg = Pl = O, or
Ky[P3(I? — 1) + 2Q2 + 3K3Ps + 2PoQ1 1] #0, PL =0, or
K2P1Q7 ?é 0, P2 =0 5
3 for KoP1 Py 0, K2(2P — 6Py + 4P5) + 2K2Py(Q3 — Q2)+
+2P1P2(4Q1 — 3K2P1) + 2P22(2Q3 + lel)] =0, or
P}(I? — 1) +2Q? + 3K2P5 + 2P,Q111 = P, =0, KoPy #0, or
JoPs — P =Koy =P, =0, PP 20, or
P1P2 7_é 0, 3P1P3 — 2J1P2 = KQ = 0, or
Pb=Ky=0, J1 #0, or
P, =Qr=0, KoPi(P1Q1+ Fs) Z0;
2for b=Qr=PQ1+Ps=0, PP+ K3#0, or
PgEPlEO, K2§é0, or
P,#£0, P,=Ps=Ky=JoPs — J4P, =0, or
PQEKQEO, J1:0, P1§é0,'
0 for PL =P, =Ky =0,
where Pl, PQ, P3, P4, P5, P6, KQ, Ql, QQ, Qg, Q7, Il, IQ, Jl, Jg, J4 are
from (6).
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