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F(x) =0, (1)

x = [x1,x2, » 2] €D CR, JF(x) = [f1(x) f2(x), cnfu(x)],  fi(x)
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min f(x) = izr[fi(x)]z. (2)
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, x €D (1) , F(x)=0 x (2)
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Lyapunov )
Lyapunov 191. s s
Yl = l"b/n(l— yn), (3)
Yo y n , [10] ) U= 4 (3)
.,y (01
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Yi,n+ 1, k: 1.

(2) Xim1= Cit dimi, cirdi >

(3) cowi(k) = xiwnas = 20, fi(k), f = £(0).

(49 filk)y<f . x = x(k), . (5)

(5 k= k+ 1, (3) m .
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(1) x1 €D €, di=-gi= Y(xi1),k=1

(2) gl K¢ \ &, minf(xi+ oudi).

T
(3) gi=— Vf(xw1),Bui = (gk+lﬁgfk|)| gk+l,dk+l =— g1+ Buids,
X1 = Xp+ C(A-dk. k= k+ 1, (2)
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(2) x .

(3) : x .

x . ox xi, (2) . NCGCHAO.

3



78 ( ) 29
1 s C (]’ VA
0) ’ AaB Ava)"B“BY
[10]
, X1,X%2,%3, X4 .
fi(x) = Pyxixs+ Pyxixa+ Pyxoxs+ Payxoxs+ .
O L
P5_,~xl+ P@_,’XQ'F P7_,%3P8jx4+ P‘)jo (4) C}j;;;
= 23, m.m : I
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B

Pii= 1- cos(0y— Py); Py =— sin(0y— Py); Py = sin( Oy — Py); Py = 1— cos( 0y — Py);

Psi = cos(0;— ¢,) — cos( 0y); Pg = sin( 0; — ¢,) + sin(0y);
Pj = cos(P;)— 1; Py =~ sin( b;); Py = 1- cos( P;).
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min F(x) = 2{f(x))",
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i 1 3 5 7 9
0, 0 60 130 200 280
%, 0 17 4 61 50
2
%, X, x5 %,
1 0.346 883 518 640 93  0.155 322 892 23008 2.376 214 319 014 23 1.071 082 765 202 15
2 0.338 023 751 221 82  0.352 844 03147775 1.523 013 425 027 32  1.460 086 724 564 56
3 0.008 760 503 273 29 0. 198 789 548 986 63  0.243 588 201 023 67  0.429 728 052 185 13
4 0.000 000 000 000 00 0.000 000 000 000 00  1.000 000 000 000 00  0.000 000 000 000 00
5 0.248 105903 314 48 0.097 425 197 884 78  0.624 115209 561 86  0.497 211 881 276 (4
6 - 0.056 568 084 598 18 0.107 894 983 433 39  0.455 242 764 964 06  0.221 739 457 736 67
7 0.268 798 757 420 49  0.348 661 425 494 33 (0.379 458 858 050 80 0. 745 483 501 931 59
8 0.361 432 534 604 29  0.260 703 524 479 13 2.002 100 921 942 91  1.369 159 448 966 81
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Chaos Optimization Algorithm for Mechanism Synthesis

CHEN Ben-song
( Changde Vocational T echnical College,M echanical and Electrical Science Department, Changde 4 15000, Hunan China)

Abstract: Aiming at solving the nonlinear equations of mechanism synthesis, a hybrid chaotic algorithm is presented.
The equations are transformed into an optimization problem. A new hybrid algorithm which combines the chaos optimi-
zation method and the nonlinear conjugate gradient method approach having an effective convergence property is prop-
osed. The hybrid algorithm can help the conjugate gradient approach to skip the local minimum and finally can find the
global minimum. The numerical example of mechanism synthesis shows all real solutions can be found with the proposed
method and it shows the efficiency of this algorithm. The proposed method is simple and easy to use, and it is valuable
to popularize it.
Key words: mechanism synthesis; nonlinear equations; nonlinear conjugate gradient method; chaos optimization alge-
rithm; hybrid algorithm
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