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I. ProBLEM AND REsuLTs

In our previous paper™ general description of DEPS is given, and as an example
concrete results of the system of the Bautin type are given in [2]. However, the number
of parameters of the Bautin type is reduced by one using a special rotation, although
it is inconvenient for general purposes.

In this article we retain all six parameters and deduce the V;’s for the following
system of equations:

Z'—tx ==Y -+ (Lz"" L4)x2+ 2(L7“‘ Ls"“" LJ)Z‘y -+ Lﬂ[zE X,

i dy (1.1

d_t = —r - Lsxz =+ 2(L6 + Lq"" Lz)x'y + (L5— 1-17)?/2‘E Y.

II. SeiecmioNn oF ParaMaTER COMBINATIONS

We select System (1.1) of the parameter combinations for the following four rea-
sSons.

1. Independence of the Parameters

Comparing (1.1) with the following general type of equations

g—f =y + 2,7 + 222y + A%,
' (2.1)

1 %=—x+ Asx? + 222y + AP,
one gets the following relations

Ay=L,= Ly A3=L;— Ls— L3, A= Ly

As = —Ls, Ag= —L;+ L4+ Lg, 27 = Ls— L,,
and the inverse relations

L=+ A, Li=—A— 1, Li=1

Ls = —1s, L= 1, + 1, Ly= —ks— 1y,

so that the parameters L;’s (j = 2, 3, -++7) are independent.
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2. Asymmetric Property of the Parameters

Rotating the axes 90° such that (z, y) are replaced by (y,—z), System (1.1) is
transformed into

{ dz/dt =y + (L; — Ls)a* + 2(—L; + Ly + Ls)zy + Ly, 2.2)
dy/dt = —z + La? + 2(Ls + Ls — Ly)zy + (—Ly + L)y,
Comparing (1.1) with (2.2), one can see that the parameters
Ly, L3y L4y Lsy Lg and L,
are replaced by
L;; — Lg¢, Ly, — L4, L; and — L, respectively,

or in short, L; is replaced by (—1) L,—; (j =2, 38, --- 7). Since the rotation of
axes does not affect the stability property of the singularity, so one obtains the rela-
tion.

Vi(Lzs L3, Ly, Ls, L, L7) = V(L7: — L¢; Ls, — Ly, L3, — Lz)-
From the relation

8
L Z Fi(z,y; Ly) = Z Va1 (L)y™
dt j=2 k=2 1
one gets
8 .
2 S Py, — 5 (=1 L) = ) Vit ((— 1) Ly-)d™,
dat jm2 k=2
so that
d i (F;gx, ys L) + Fi(y, — 3 (—1)'1:,_,))
dt 152 2
4
= > Vai(L) (7 + y™),
k=2
where l=2; *cy 7.

3. The Divergence Relation

When the divergence is identically zero, the singularity of the system is a center.
Since

ox oY
—_— 4+ =2Lx— 2Ly =0,
Oz ] o Y

80 one comes to that L; = Ls= 0 leads to V; = 0 for all j.
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4. The Harmowic Relations
e g;‘f =0, i e L=0,
g’_xlzf_ —?;% =0, i.e. L,=0.
Then L,= L; = 0 leads to V; = 0 for all j.
II. Concrete Resuvts

V3= (2 terms) = (2/8)L,L; — (2/3)L¢Ly;

Vs = (21 terms);

Vs = Vsl =0 = (14 terms) = ;

No. of Power
Coefficient
Terms L. Is L. L L. L

1 2/3 2 1 1
2 -2/1 2 1 1
3 2/1 1 1 1 1
4 - 4/15 1 1 2
5 32/15 1 2 1
6 4/15 2 1 1
7 4/5 1 1 1 1
8 - 32/15 1 1 2
9 - 2/8 1 1 2
10 8/15 o 1 1
11 ~ 4[5 1 2 1
12 - 2/1 1 1 2
13 - 8/15 3 1
14 2/1 1 3
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V7 = (129 terms);
V7| Vymg = (72 terms);

V1l VymV,=0 = ‘V7 = (43 terms) =,

No. of Power
Coefficient
Terms L L, L. Ls L L
1 8/85 1 2 1 2
2 —24/85 1 2 2 1 l
8 16/175 1 1 1 3
4 —48/175 1 1 3 1
5 152/105 1 2 2 1
6 8/35 1 3 2
7 —118/21 1 1 2 2
8 —92/85 1 2 3
9 ~ 8/85 2 3 1
10 —24/35 1 2 1 1 1
1 24/385 1 2 1 2
12 —64/25 1 1 1 2 1
13 —96/175 2 2 1 1
14 64/175 1 1 2 2
15 —-92/105 2 1 8
16 —8/85 2 1 2 1
17 16/21 3 1 1 1
18 —18/525 3 1 2
19 —-16/25 2 1 2 1
20 [ 16/105 4 1 1
21 ~24/35 1 3 1 1
22 —-40/7 1 2 1 2
28 | 64/85 2 2 1 1
24 132/35 1 1 1 8
25 —38488/525 2 1 1 2
26 208/105 3 1 1 1
27 —176/105 1 1 3 1
28 272/525 1 3 2
29 92/85 1 1 4

(to be continued)
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(continued)
No. of ' Power
Coefficient -

Terms L L L. Ls L Ly
30 — 872/526 2 1 3
81 — 272/525 3 1 8

. 82 — 82/105 2 3 1
33 — 82/15 2 1 1 2
34 32/105 4 1 1
35 24/35 3 2 1
36 128/175 2 3 1
37 24/35 1 2 2 1
38 32/175 1 4 1
39 92/85 1 2 3
40 32/5 1 1 2 2
41 — 32/105 . 2 3 1
42 1152/175 1 3 2
43 872/525 3 3

The numbers of terms of Fj(j =2, 3, -+, 7) are as follows:

No. of Terms of Fy 2 8 16 78 213 614 1337

The authors wish to thank Mr. Qin Chaobin for his participation in the design of
DEPS and his help in the computational work.
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