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Decomposition algorithm on a class of optimization problems
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Abgtract : The optimization problem for a class of large-scale systems is consdered. A hierarchical optimization
method is proposed , which converts the origina problem into multi-objective optimization problem. It is proved that
the optimal solution of the origina nonseparable problem is in the set of solutions of multi-objective optimization
problem. An algorithmis given, which can select out the optima solution of the original nonseparable optimization
problem from the set of solutions of multiobjective optimization problem. Theoretical base of the agorithm is
established. Smulation result shows effectiveness of the algorithm.

Key words: Large scae system; Decomposion-coordinating principle algorithm; Multi-objective optimization

[1]

[2]

: 2009-02-20; : 2009-06-09.
(60574060) ; (2006011039) .

(1%4— , : ; ,



85

[6] o

,Li k- ,
DQ)
, Title , :
o maxDQ) = max mxinL(x)\).
- 1 ( ) A,
mxinL(x)\); 2 )

1

mXinL(x)\) = Z r?jn[tiﬁi) +ATh€)].

N
- (Primal-Dual) A N
: A
(PD) mint(x) , ,
s.t. h(x) = 0. 3
t R" 5R,h R" sR"(m< n)
(D) , t h (NOP)  minti(x) +qt(x],
' N . s.t. h(x) = 0.
t(x) = _Ztiﬁi), h(x) = _Zhiﬁi),
& i €Y [ t1(x) = ti€'), b(x) = te€') ,
. 3 3
: h(x) =‘Zhi€i),x=(€1§2. £
’ 1¢2 N h(X) K (NOP)’
x=€"&°, £Y).t R - 1 t.h o
R,h RY LR", zki = n ti(X) ,t (), h(x) g
' ,ou(X) (X
3 ¢ (v
_ 3
, N
@ (u)
(PD)  Lagrangian L
L(xA) = t(x) +ATh(x),
A Lagrange
DA) = minL(xA).
X t(x) = u(x) +Q[2(X) 1],
' oot >0, 3, oO¢ot =0.
(DP) maxD Q). _
max D) 6% (¥
)\k+1 :)\k +0 VDO\k). .
Ay (NOP)

1k , VDAY DQ)



25

86
1 t(R) +0[L(%)] < t(x’) +@[t(x")],
t(&) < t(x’).
N N 2 ’ (NOP) . X
f(x) = ‘Z[fi(xi) - ﬁzfi(xi)] , X(Mop) . X
1 : (NOP)
N N 2 MOP
f(x) = _Zf?(xi) - ‘I"\I*(_Zfi(xi)) : (MOP)
Y, " (MOP)
1 = fi i), = fi i) |
t1 (x) iz (xi)  t2(x) iz (xi) @ h(0 6%
- ﬁuz, F(X) = (%) +0(L(X), . (MOP)
L agrangian :
(NOP) 8.9] (WL P) mint (x) +At2(x),
2 s.t. h(x) = 0.
A : (WL P)

f(s,X ,2,%X, ,SN,Xn) =

Shs ) +[ Yals.a]

t = _Zfi(Si,Xi) 2 = _Zgi(sxxi) P (v = &,

u=20, f=t+0(k), (NOP)
(NOP) (NOP)
4
(NOP) ,
(MOP) min[tl(x),tz(x)]T,
s.t. h(x) = 0.
1 X (MOP)
(MOP) X,
ti(x) <t(%,i=1,2
X
(MOP)
1 (NOP)
(MOP) .
X (NOP)
X" (MOP)
X
(%) <t(x),i=1,2 (D
3Y(p

t2 (X) ) (D

ti(x) +At2(x) = _Z[tué‘) +At2 €')].

(WL P) , A
(WL P)
(MOP) , (X (X
,(MOP)
(WL P)
A, (WLP) (MOP)
A
(MOP)
2 X’ (NOP)
(WL P) . AT =0 [t(x)]
(NOP)
X (NOP)
il

L{6(0 +0[L(N ]} | ., = 0.

ot (x ) ot (x)

S e ()T =0 (2
A (NOP)
(wLP [10] ,
SRS b SN
2 3, AN o=@ [(x)].
.
5 A
A (wL P,
Q). AN=0' [(X)] . &Q)
(NOP) ; , A A



1 87
, . (WLP);
t(x) = t(x) +@[(x)], t(x) t1 (X) Step2: (9) AL
t2 (X) A , (WLP) ,
I R (MOP) A v ()
vt = [8& 'atz] =19 (tz)] ) (4) =0 (MOP)
w=[1A]T, : (NOP)
V(W) =[Vi(w) Vz(w) ] = 6
T
.ot W] (5)
wow tu +ta - 7=0, to +t2 - 20 = 0.
Cauchy- Schwarz
T 2
VO V(w) =- I ve(w) 2+ uﬁ)— <0, tn (%) = 2xu + 2w - 4xis,
v (w) t(x) . ta (x2) = ;(21 - X;z + 5xo3,
V(w) =0, (5) vV (w) l12§X1; = 2X11 + 3Xw2 + X3,
T T t2 (X2) = Xoo + 7X2 + Xo3.
w1 =0, 250 L@ (1) =0,
W W W W
A =@ [t(x], 2 _ fir (x1) = Xi1 + 6X51 X2 + Xu Xz -
2 V(W) = 6 X1 Xis - X2 X3 + 4X§3,
0 for (X2) =4X51 + 2Xo1 X2 + 2X52 +
S A As (WL P) Xa1 + X2 + X3,
Xs. fio(x) = X1 + 2Xu X12 + Axu Xz + 3X2 +
min t. (x) ; 2x12 X1z + 5Xis + 4Xu - 2Xi2 + 2Xi3,

Ss.t. 2(x) € t2(%s) - 01Vz2(ws), h(x) = 0.(6)
(6) Lagrangian
minL(xM) = ti(x) +H[(X) -
t2 (&s) - 01Va2(ws) ],

s.t. h(x) = 0. (7
(7)
HU) = mxinL(x,U), h(x) = 0.
(x" 1) max minL (x H)
U,(ks,Ws)
(7) ) mxinL(x,U) (WL P)
(7) ] (WL P)
A IV HM)
HU ) = max HW) .
U , H
|Js+1 :Hs +02 %MS)_ (8)
OHWM)/ 1 =- d1Va(w),
OH/Ow = 0, Va(w) =0,
s+ 1 A
)\s+1 :)\S-GV2(W5), (9)
V2(Ws) (5)
, (NOP)

Stepl: A, -

2
fo(X2) = X21 - 4Xo1 Xe2 + 6X1 X3 +
2 3
5x% - 10X2 X23 + 8X%3s.

X1 X, Xo = [ xu, X2, x3]",% = [ X,
X22,X23]T. 3 .
ti(x,x)  t(x,
x2) ,
ti(xi,x2) = fu(x) + fa(x),
(x1,X%) = fz(x1) + f22(x2).

b+ (), MU = .

minft +¢(t)];
S.t. tu +ta-7=0,
te + t2 - 20 = 0.
b, P 1 3, 3

(wLP ,
min[t +At2];
S.t. tu +ta-7=0,
tiz + t2 - 20 = 0.
(9) A,

|- ¢+ LTI |



88

25

0.5, A 0.02,
0.01A 18 , e
0.001.
xi = (- 0.0360,0.3149,0.1441) ,
x. = (- 0.0888, - 0.1318, - 0.0048).

- 0.0890, A7 = 0.0181,
¢ () = 0.0182.

t1 (x) +[t2(X)]2: witi(xX) + wetz(x) =
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A class of nonseparable dynamic

wa[t (%) +ﬂ2t2(x)] = Wit (%) +At2(%)].
W1
) A, t1(x) +At2 (%)
A , - ,
1 .
1 A t1(x) +At2(X)
A t1(x) +At2(x)
0.0181 - 0.0890 18
0.5 6.8733 51
1 10.7912 76
1 1
.
3 L1 2
- ’ 3 )\ 1
3
Job-shop
CPM

N SGA-



