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Abstract: For discrete variable non-linear progranming problem s in practice, characteristicsof discrete variable opti-
mization and continuous variable optimization and their 0lving methods are analyzed Based on features of discrete
variables and genetic algorithm Smplex searching and arithmetic crosover are combined and a discrete Smplex
crosover operator ispresented to mprove the local searching capability of the genetic algorithm. Thismethod leads
the population to local optimization and produces rapid discrete searching A t the sane time, discretemutation oper-
ator ispresented to make the genetic operator search in discrete gpace D iscrete repair operator is presented on the
basisof the theory of gradient to mprove the performance of the algorithm in 0lving non-linear constraint The gp-
plication of practical discrete variable non-linear progranming problem s show s the validity of this algorithm.
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minf (x) = f (x1, X2, ,Xn),
gi(x) < 0,i= 1,2, ,my

st

hi(x) = 0,i= mi+ 1, ,mi+ ma2

xP, xP
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1= rxa+ (- r)xz= x2+ r(xi- Xx2),

2= rxz2+ (1- r)xi= xa+ r(xz- xi).
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c< Q5 , ,
xi= xi- NT[r(xi- xu)/6le (6) ; Omin
NT ;N
, fun ; N2
33 Omax (
). ni+ n2
fun , )
, , ; ni+ nz fun
, . vg-= [ﬁg,m, Ao T
X1' AX2 Axn
’ ' Ag _ glx+ €)- gx)
’ AXi G ’
i= 1,2 N (10)
4
gna = Mmax{0,gi(x), |ni(x) |} (7) (10]
Omax (X)  Qmax XS X, X ,
L X - Y gne(x) , ’ ’
X gmax (x) 1°. , min f (x) =
’ -V gma(x) Q 785 4(3 333«3+ 14 933 4xs- 43 093 4) -
' O(x) O(x)=- Vgmalx) 1508x1(x2+ x3) + 7 477 7(x%+ x3) +
’ Q 785 4(xax5 + xsx7),
XK= xic+ AO (x). (8) st gi(x) = 2;ixexi- 1< 0,
X g2(x) = 397 5xi'x2%3%- 1< 0,
, gs(x) = 1 93xixz'x3'xs*- 1< 0,
; ; gs(x) = 1 93xxz>'x3'x7%- 1< 0,
* gs(x) = (120x2)" '[ (745x: 'x3 'x4) 2 +
, 16 9x 10°1°°- 1< O,
, ge(x) = (85x3)” '[ (745x2 "x3 'xs) +
xEX 157 5% 10°]°°- 1< 0,
s={ilgix) > 0,i= 1,2, ,myhi(x) % 0, 97(x) = xaxa- 40< O,
i=mi+ 1, mix X"} gs(x) = (L 5xe+ 1 9)xa'- 1< 0,
ge(x) = xixz'- 12< 0,

A= XB

Bk: (gmax' gmin)/gmax,
gmin = min{ |gi(x) | |hi(X) |,i S},
=M (n1+ n2). (9)

M ;B

gu(x) = 5- xix2'< 0,

gu(x) = (1 Ix7+ 1 Pxs'- 1< 0,
26< x1< 3607< x2< Q8,
17< x3< 28,7 3< x4< 8 3,
73< xs5< 83,29< x6< 39,
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fun
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4, 200, X
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