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Tab. 1 Objective values of main scale alternatives of ship
SR
VIE 35 — - — - — —
AT /kn AERIIE/JTIC MRS AR/ OC - D MM/ JT0T B S/ a
1 16. 09 2120.4 8.75 4 266. 8 2.01
2 16. 00 2112.4 8.75 4014.5 1. 90
3 16. 31 2113.7 8. 85 4 369. 2 2.07
4 16. 19 2 119.5 8.67 4 158.7 1.96
5 16. 09 2 116.2 8.61 4078.3 1.93
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Tab. 2 Objective values of reservoir operation plans
SR
HES R A ECEIRES % it okt PR A A 5
FemiAKAL2E/m o JitE/(m? e s™h) 10* kW « h 10° m? K2 /m
1 11.07 94,03 212.3 38.02 0.57
2 11. 46 178. 68 153.6 76.03 0. 96
3 11.78 248. 40 307.2 38.02 1. 28
4 12. 31 357. 96 307.2 38.02 1. 81
5 12. 85 497.52 307.2 76.02 2.35
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Tab. 3 Evaluate values and the orders of two plans
B B 2
VE 353 REITHE A R IHTHEB 2D N REITHE B
TENE HeP A HeF A HeF TENE HeP

1 0.194 2 4 0.998 6 4 0.923 3 1 0.972 2 1
2 0.978 8 1 0.999 9 1 0.206 3 4 0.704 4 4
3 0.019 9 5 0.997 1 5 0.443 8 2 0.826 6 2
4 0.701 3 3 0.999 6 3 0.333 9 3 0.765 3 3
5 0.935 4 2 0.999 9 1 0.163 5 5 0.646 7 ]
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Tab. 4 Dispersal index values of objectives and relative

membership degrees (Egs. (1)~(4))

F ki B !
KD K2 K3 AW
1 0.0096 0.0096 0.009 6 1 0.009 6
2 0.0019 0.0019 0.0019 1 0.001 9
3 0.016 1 0.016 1 1 1 0.016 1
4 0.0423 0.042 3 1 1 0.042 3
5 0.042 8 0.042 8 1 1 0.042 8
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Tab. 5

Dispersal index values of objectives and

relative membership degrees (Eq. (5))

Vi

H#r Bi
wy w3
1 0.009 6 0.240 2 0.009 6
2 0.001 9 0.001 9 1
3 0.016 1 0.552 3 0.964 3
4 0.042 3 0.911 4 0.801 2
5 0.042 8 1 0.2839
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Tab. 6  Evaluate results and the orders of

alternatives (Case 1)

g - i : e
W HE R HEE
1 0.378 3 4 0.942 3 2
2 0.812 6 1 0.119 6 4
3 0.186 9 5 0.033 8 5
4 0.628 4 3 0.959 4 1
5 0.757 1 2 0.535 5 3
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Tab. 7 Evaluate orders of alternatives with normalization formulae (Case 1)
o w ws
A K@ K@ K@ LG A K@ K3 KLw LG
1 4 4 3 4 4 4 4 2 4 2
2 1 1 4 1 1 1 1 4 1 4
3 5 5 5 5 5 5 5 5 5 5
4 3 3 1 3 3 3 3 1 3 1
5 2 2 2 2 2 2 2 3 2 3
*8 AHMBAUARNWERMEE AL
Tab. 8 General analysis of normalization formulae
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Research on choice of ideal and non-ideal plans and

normalization formulae in multi-objective fuzzy optimization methodology

ZHOU Hui-cheng”, ZHU Yong-ying
( School of Civil and Hydraul. Eng. , Dalian Univ. of Technol., Dalian 116024, China )

Abstract: The choice of normalization formulae and the ideal and non-ideal plans is a key topic in the
fuzzy optimization methodology which affects the evaluation results obviously. Dispersal indexes of
characteristic values and weights are established as the approximate choice criterions based on the
analysis of previous methods. Normalization formulae and the ideal and non-ideal plans are analyzed
and applied to real cases. The results show that the evaluation results of relative ideal and non-ideal
plans are more dispersed than those of absolute plans whereas their evaluation orders are consistent.
While the alternatives characteristic values are dispersed obviously, the two plans are both feasible.
When alternatives characteristic values are contiguous, the absolute plans are more appropriate than
the relative ones, but the relative ones can be used for a reference. The normalization formulae can be

recognized according to the values of dispersal indexes under different plans.

Key words: fuzzy optimization methodology; normalization formulae; ideal and non-ideal plans;

relative membership degree



