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Effective multi-Agent algorithm with roulette inversion operator for

approximating linear systems
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Abstract: The irrationality of the inversion operator designed by John Holland is analyzed and revealed; and a new
roulette inversion operator is proposed to cope with this problem. A new multi-agent evolutionary algorithm(RAER) is
then developed by integrating the roulette inversion operator. Theoretical analysis shows that RAER converges to the global
optimum. Four benchmark functions are used to test the performance of RAER, the results show that RAER achieves a
better performance than other algorithms. RAER can be successfully used to solve linear system approximation problems in
fixed search areas and dynamically expanded search areas. Especially, in the stable linear system approximation in several
enlarged search areas, RAER can find the typical and optimal solutions in one specified area. This demonstrates the efficacy
of RAER in practical applications.
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W AU Gendie K A2008% # i /£ <8e—5([0,10]%),
J <1e—5([0,501%) Fl1.J <6.5e—6([0,100]%, [0,150]%);
BAY R RN, Y41 R X % 4910,0.114,
L&A (T <6.5e—6 | BREVE M ik
£0>180001K). B — S5 B LIS AT HIE30iK, 1F
S RnER3, S LS R Wik 4.

23 Tnin R 7~ B U A JE. X L K35
F4rh HERAER, DEAFIAIRA 145 f5 38 1 4 10
A LUF TG 18 7E [ e X308 2 B A9 e X 3848
K, RAERA GE 48 21 4 T oA By (a2,
NS Hr U W] LU, 0] 8] X4 &R
Ma, AR XEMY K, RAERT Y 78
) DX 3k Py e 3810 I 1% X 55 i 75 i R g A i HL
Bt T HoAh 53%, 1t FHRAERKR 2 55 HoAth 577 g
W48 2R X IR AT B8 78 0 IR &R, T 4k 2 B
U R RS RAERSEVEAE BN AP i X S48 & I
15 Cayg A 16805, 35 /NF LA, thah, B A
R R AR AR B 2R M R U I W) U TR
U, BR TR R, X A INFOAR. 7] ILRAERST V%
LR raE ke, P HAth Sk
% 3 RAERF X £ TR 48 & RIRAFE| 69482 &&oit

F g AR AL
Table 3 Results of RAER for approximation of
the stable linear system

R W Ky 1 N " Jmin
Riﬂﬁ 2,p 2,z 2,d 2,1 )
[0,1014 iR 0.021 6269 0461 1242 4.41e—05
AR 0.014 9709  0.439 1.308
[0,50) fRUffi# 0.004 34.837 0.348 1.273 6.76e—06
AR 0.007 20.080 0.363 1.262
0.004 36912 0.344 1.271
0.003 49.247 0.333 1.256
[0,100]* HIFf#R 0.001 99.904 0.328 1.266 5.80e—06
AR 0.002 65.695 0.332 1.264
[0,150)* Fiff# 0.001 148.325 0.325 1.267 5.74e—06
AR 0.001 113.660 0.328 1.269
0.001 139.683 0.322 1.262
AP I 0.002 61.579 0.333 1.267 5.97e—06
JEX S Zf 0.016 8520  0.423 1.249 (3.87e—06)
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Table 4 Comparative best results of different
algorithms for approximation of the
stable system

R
DXk

}7Y£ K2,p T2,z T2,d @211 Jmin Can

[010]4 DEAIY 0.027 6.106  0.489 1.651 1.43e—04
AIRAMI 0.021 6.130 0454 1.226 4.49e—05 —
RAER  0.021 6.269 0.461 1.242 4.41e—05
[050]* DEA 0.005 35.051 0.391 1.761 6.26e—05
AIRA  0.006 20.836 0.360 1.255 8.23e—06 —
RAER  0.004 34.837 0.348 1.273 6.76e—06
[0100]* DEA 0.004 65911 0.591 2.714 1.00e—03
AIRA  0.003 39.803 0.332 1.251 8.52e—06 —
RAER  0.001 99.904 0.328 1.266 5.81e—06
[0150]* DEA 0.003 68.171 0.379 1.761 6.11e—05
AIRA  0.006 21.479 0.357 1.257 7.74e—06 —
RAER  0.001 148.325 0.325 1.267 5.74e—06
%4  DEA 0.003 68.171 0.379 1.761 6.11e—05 19800
¥ AIRA  0.005 28.823 0.351 1.265 6.55¢—06 18015
X4  MAGAS! 0.017 7.767 0.435 1.248 2.72¢e—05 19735
RAER  0.002 61.579 0.333 1.267 5.97e—06 16805

6 458 (Conclusion)

A SCRAER SR A 57 e X 8 2R X 35k
BEATHE O 7800 BOER AR, & 5 b A7 20, P i
(R #8 4 S e 557, Ol T John Holland Jse % 51
FEHEA A G BEPE. 3 — DS A 5E
&N T AR SNAS R SR LAY R LB IR
AT SRR DL S8 22 1) N A 1.
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