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Table 1 Reduced coefficient a of frequency

A x/18 3n/18 Sw/18 T=/18 9 /18 117718 137/18 157/18 17x/18
a 0.9981 0.9829 0.9526 0.9073 0.8472 0.7720 0.6804 0.5675 0.4099
aj 0.9981 0.9829 0.9526 0.9073 0.8472 0.7720 0.6804 0.5675 0.4099
B 0.0000 0.0000 0.0000 0. 0000 0.0000 0.0000 0.0000 0.0000 0.0000
ay 0.9981 0.9829 0.9524 0.9067 0.8458 0.7696 0.6783 0.5716 0.4498
B2 0.0000 0.0000 -0.0002 -0.0007 -0.0017 ~0.0031 -0.0031 0.0073 0.0972
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Table 2 Fourier coefficient c;

A x/18 3x/18 S5x/18 Tn/18 In/18 11x/18 137/18 157/18 177/18
[} 0.1746 0.5244 0.8763 1.2321 1.5941 1.9663 2.3555 2.7774 3.2909
c3 0.0000 -0.0008 -—0.0036 -0.0105 —-0.0240 -0.0484 -0.0920 -0.1748 -0.3771
Cs 0.0000 0.0000 00000 0.0002 0.0006 0.0020 0.0059 0.0172 0.0634
cr 0.1746 0.5243 0.8761 1.2312 1.5910 1.9567 2.3298 2.7114 3.1031

0.0000 -0.0007 ~-0.0035 -0.0095 -0.0202 -0.0369 —0.0608 ~0.0935 -0.1360
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Table 3 Reduced coefficient a of frequency and Fourier coefficient ¢; of Egn. (16}
A 1 2 3 4 5 6 7 8 9 10
a 1.1107 0.7854 0.6413 0.5554 0.4967 0.4534 0.4198 0.3927 0.3702 0.3512
¢y 1.0320 2.0641 3.0961 4.1282 5.1602 6.1923 7.2273 8.2564 9.2884  10.3205
c3 -0.0382 -0.0764 -0.1147 -0.1529 -0.1911 -0.2293 -0.2676 -—0.3058 - 0.3440 -0.3822
cs 0.0083 0.0165 0.0248 0.0330 0.0413 0.0495 0.0578 0.0661 0.0743 0.0826
<7 -0.0030 -0.0060 -0.0090 —0.0120 -0.0150 -0.0181 -0.0211 -0.0241 -0.0271 -—0.0301
cg 0.0014 0.0028 0.0042 0.0057 0.0071 0.0085 0.0099 0.0113 0.0127 0.0142
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Table 4 Changeable coefficient a of frequency and Fourier coefficient ¢; of Eqn. (26)
A 1 2 3 4 5 6 7 8 9 10
a 0.8472 1.6944 2.5416 3.3888 4.2361 5.0833 5.9305 6.7777 7.6249 8.4721
c 0.9550 1.9100 2.8650 3.8200 4.7750 5.7300 6.6850 7.6400  8.5951 9.5501
c3 0.0430 0.0861 0.1291 0.1722 0.2152 0.2583 0.3013 0.3444 0.3874 0.4305
Cs 0.0019 0.0037 0.0056 0.0074 0.0093 0.0112 0.0130 0.0149 0.0167 0.0186
c7 0.0001 0.0002 0.0002 0.0003 0.0004 0.0005 0.0006 0.0006 0.0007 0.0008
co 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0. 0000 0.0000

%5 HK(31) WEBFEELLZE o« F Fourier BH ¢,
Table 5 Changeable coefficient a of frequency and Fourier coefficient ¢; of Eqn. (31)

A 1 2 3 4 5 6 7 8 9 10

a 1.0629 1.2568 1.6042  2.1547 2.9964 4.2714 6.2027 9.1369 13.6137  20.4739
i 0.9951 1.9654 2.9025 3.8100 4.6951 5.5639 6.4207 7.2687 8.1102 8.9467
3 0.0049 0.0335 0.0913 0.1714 0.2651 0.3660 0.4701 0.5753 0.6804  0.7849
cs 0.0000 0.0011 0.0058 0.0164 0.0336 0.0567 0.0846 0.1161 0.1500  0.1857
cq 0.0000 0.0000 0.0004  0.0019 0.0051 0.0106 0.0186 0.0288  0.0411 0.0551
cy 0.0000 0.0000 0.0000  0.0002 0.0008 0.0022 0.0045 0.0078  0.0123  0.0180
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NUMERICAL SOLUTION OF NONLINEAR VIBRATION PROBLEM
IN CONSERVATION SYSTEM

Chen Yizhou
( Division of Engineering Mechanics , Jiangsu University , Zhenjiang 212013, China)

Abstract  Solution of the nonlinear vibration in conservation system by using the target function method was
studied. The motion of pendulum was taken as an example. The relevant governing equation was integrated on
the variable for time with the vanishing initial velocity and non-vanishing initial displacement. In this case,
the velocity is a function of time, and it is in turn called the target function. Since the pendulum completes a
periodic motion from the right side to the left side and then to the right side, the second zero of the target
function becomes the period of the motion. In addition, in the time of numerical integration the displacement
were also obtained. The suggested method depended on the numerical integration of the ordinary differential e-
quation and the half-division technique for finding the zeros of a function. Solutions for some nonlinear differ-

ential equations were also evaluated, and numerical examples and results were given.

Key words target function method, nonlinear vibration, numerical solution procedure
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