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Abstract; The quartic Hamilton system with quartic perturbed terms is studied. By using the accurate

method to calculate the number of zeros of Abel integrals of the system, it is obtained that the system has

at least 14 limit cycles.
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Fig. 1  Periodic solution of the quartic Hamilton system
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) 0 X g h
p 1.011 6 x 10" ). AT R € (H(x,y)\u,y):(],o),
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WA BUE T AR AN ZE . th (9) ATg, F
MAEAEZE IR 5 Ty (h) 1 (k) Ly (h) Iy (R,

h, 38 3RO N B4 X B DL,D, R4k le(h), h=-0.128 4, - 0.112 3, - 0.078 2,
H(x,y) (”’)dghgg;gg\’ B AR RS w1 -0.0635, -0.040 2, -0.0353, -0.025 5,
FCh) (R, FEA S0, o180 % = A i 7L -0.0200, -0.029 1, -0.0284, -0.028 2,
(=1,0),(0,0),(1,0), JFhly I BUp s p,  —0-027 20N 2,
2 AR LHEME
Table 2 The integral quantity on the left of oval
h Iy (h) Ly (h) L (h) I, () Ly (h)
-0.128 4 [0.5373,0.5383] [ -0.5100, -0.509 8] [0.5015,0.501 7] | [0.0298,0.031 1] [ —0.509 8, —0.509 4]
-0.1123 [0.6195,0.6198] [ -0.5824,-0.5823] [0.5712,0.5713]|[0.039 1,0.0393] [ -0.5819, —0.581 8]
-0.0782 [0.8012,0.8014] [ -0.7358,-0.7357] [0.7177,0.7179] | [0.063 3,0.0635] [ -0.7351, -0.734 9]
~0.0635 [0.8835,0.8837] [ -0.8022,-0.8021] [0.7802,0.7805] | [0.0757,0.0758] [ -0.801 1, —-0.801 0]
-0.0402 [1.0209,1.021 1] [ -0.907 2, -0.907 0] [0.878 3,0.878 4] | [0.097 9,0.098 0] [ -0.905 8, —0.905 6]
-0.0353 [1.0512,1.0513] [ -0.9293,-0.9291] [0.898 8,0.8989] | [0.1029,0.1030] [ -0.927 7, -0.927 6]
-0.0255 [1.1140,1.1142] [ -0.9733,-0.973 1] [0.9393,0.9396] | [0.1135,0.1137] [ -0.9717, -0.971 6]
-0.0200 [1.1509,1.1510] [ -0.9983,-0.998 1] [0.9622,0.9624] | [0.1198,0.1101] [ -0.996 5, —=0.996 3]
-0.0291 [1.0907,1.0908] [ -0.9572,-0.9571] [0.924 6,0.9247]|[0.109 6,0.109 7] [ =0.9556, —0.955 5]
-0.0284 [1.0952,1.0953] [ -0.9603,-0.9602] [0.9275,0.9276] | [0.1103,0.1104] [ -0.958 7, -0.958 6]
~0.0282 [1.0965,1.0966] [ -0.9612,-0.961 1] [0.9283,0.928 4] | [0.1106,0.1107] [ -=0.959 6, —-0.959 5]
-0.0272 [1.1030,1.103 1] [ -=0.9657,-0.9656] [0.9325,0.9326] | [0.1117,0.1118] [ =0.964 1, —0.964 0]
Tl (9) TR I(-0.1284),I'(-0.1123), 31 (h) WMH
I'(-0.078 2),I'( - 0.063 5),I'( - 0.040 2) ,I'( - Table 3 The values of I'(h)
0.0353),I'(-0.0255),I'( -0.0200),I'( —0.029 I'(h) I
1),I'(-0.0284),I'(-0.028 2) ,I'( -0.027 2) 1y I'(-0.128 4) [ -20.672, -20.664]
i, W23, %R BIE RS R R, L F(-0.1123)  [25.865, 25.868]
12, 50, eV RS, HE A ;tg%ﬁ; Fﬁg@;%%fmﬂ
£ 6 &R - I'(=0.040 2) [ —11.690, —11.687]
_[ I'(=0.0353) [2.728, 2.730]
- I'(-0.0255) [35.274, 35.312]
~ _ . F I'(-0.0200) [ -103.610, —-103.607]
‘ I'(-0.029 1) [1.654, 1.655]
" I'(-0.028 4) [ -0.051, -0.049]
- I'(-0.028 2) [ -0.602, —0.601]
B2 I(h) FE4 XK A RS I'(-0.027 2) [44.215, 44.216]

Fig.2  The graphic of I(h) on the left of oval
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Gl B, 7 A Xk B3 Lo (h), T (h),

-0.006 6, -0.001 8 AYfE L3 4, FHFEH (9)

Ly(h), I, (h), Iy(h) ,h = —0.1856, —0.178 8, AR5, WAESHMXTNAE 3, W& I1(h) 7£H
-0.1756, -0.168 8, -0.168 6, -0.162 0,  BUFXE FR&ELN, HEDHFES MER, 4k
-0.1000, —0.082 0, —-0.062 4, —0.056 8,  H[%l, ¥ e—0HMm, I(h) EVHEAE 14 AL, N
-0.0546, -0.051 0, -0.019 8, -0.012 6, ZRGEDHAE 14 DRI, BOEBAFIE,
#4 AR ENFME
Table 4  The integral quantity on the right of oval
h Igo (h) Iio (h) 13 (h) Lo (h) 13 (h)
-0.1856 [0.1175,0.1176] [0.1103,0.110 4] [0.104 4,0.104 5] [0.001 4,0.001 5] [0.099 6,0.099 7]
~0.1788 [0.1498,0.1499] [0.1401,0.1402] [0.1325,0.1326] [0.0023,0.0024]  [0.1265,0.126 6]
-0.1756 [0.1650,0.1652] [0.1542,0.154 3] [0.1457,0.1458] [0.002 8,0.002 9] [0.1392,0.139 3]
-0.168 8 [0.197 6,0.197 8] [0.184 0,0.184 1] [0.1737,0.173 8] [0.004 1,0.004 2] [0.166 1,0.166 2]
~0.1686 [0.1986,0.1987] [0.1849,0.1850] [0.1745,0.174 6] [0.004 1,0.004 3]  [0.1669,0.167 1]
~0.1620 [0.2304,0.2305] [0.2138,0.2139]  [0.201 6,0.101 7] [0.0055,0.0056]  [0.193 0,0.193 1]
~0.1000 [0.5431,0.5432] [0.4856,0.4857] [0.4531,0.4532] [0.0294,0.0295]  [0.4386,0.438 7]
~0.0820 [0.6397,0.6398] [0.5644,0.5645] [0.5249,0.5250] [0.0400,0.0401]  [0.5100,0.510 1]
-0.0624 [0.7491,0.7493] [0.650 3,0.650 4 ] [0.602 5,0.6026] [0.0536,0.053 7] [0.587 7,0.587 8]
-0.0568 [0.7813,0.7814] [0.6748,0.674 9] [0.624 5,0.624 6] [0.057 9,0.058 1] [0.609 9,0.610 0]
-0.0546 [0.7941,0.794 2] [0.684 5,0.684 6] [0.6331,0.6332] [0.0596,0.059 7] [0.618 6,0.618 7]
-0.0510 [0.8153,0.8154] [0.7002,0.700 3] [0.647 2,0.647 3] [0.0625,0.062 6] [0.6329,0.633 1]
~0.0198 [1.0115,1.0116] [0.8368,0.8369] [0.768 1,0.768 4] [0.0910,0.0912]  [0.756 6,0.756 7]
-0.0126 [1.0621,1.0623] [0.868 4,0.868 5] [0.7956,0.7957] [0.098 4,0.098 5] [0.7852,0.785 3]
-0.0066 [1.1074,1.1075] [0.894 6,0.894 7] [0.8184,0.848 5] [0.1049,0.105 1] [0.809 0,0.809 1]
~0.0018 [1.1479,1.148 1] [0.9156,0.9157] [0.8365,0.8366] [0.1103,0.1104]  [0.828 0,0.828 1]
%5 I'(h) Wl T
Table 5 The values of I' (h) M
I'Ch) {E = = — “\\j\ =
I'(-0.1856) [ -4.332, -4.325] \JM
I(-0.178 8) [1.191,1.123] |
r(-0.1756) [4.496,4.501 ] ;.
I'(-0.168 8) [ —44.710, -44.702] 13 1Ch) TEATDCE BRI R
I'(-0.168 6) [ —44.793, —44.781] Fig. 3 The graphic of I(h) on the right of oval
I(=-0.1620) [13.188,13.192]
I'(-0.1000) [5.215,5.221] .
I'(-0.0820) [ —35.931, —35.926] SEXM:
I'(-0.0624) [ -299.802, -299.801] [1] CHENF, LIC, LIBRE J, et al. A unified proof on the
I'(-0.0568) [77.123,77.198] weak Hilbert 16th problem for n =2[J]. J Diff Equa,
I'(-0.054 6) [38.721,38.732] 2006, 221(2) : 309 —342.
I'(-0.0510) [ -26.321, -26.337] [2] CHRISTOPHER C, LI C. Limit cycles of differential e-
I'(-0.0198) [ -642.896, ~642.893] quations, advanced courses in mathematics[ M ]. CRM
I:( - 0.012 6) [594.172,594.174] Barcelona Birkhéuser Verlag, Basel, 2007.
Ir( ~0.006 6) [431.183,431.196] [3] ECALLE J. Introduction aux functions analysables et
I'(-0.0018) [ -869.082, -869. 078] preuve constructive de la conjecture de Dulac[ M ]. Her-
mann, Pairs, 1992.
[4] ROUSSARIE R. Bifurcation of planar vector fields and

Hilbert’s sixteenth problem,
[M]. Birkhiuser Verlag, Basel, 1998.
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