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Compensatory Decision-Making for Multiobjective Nonlinear
Programming Problem in a Fuzzy Environment
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numerical exomple is presented.

Abstract

This paper presents the algorithm for finding the compensatory solution for
fuzzy multiobjective nonlinear programming problem using 7 -operator. The
proposed algorithm can be applied to all cases with multiobjective problems
since the interactive process with a decision maker is simple, various
uncertainties involved on decision making are eliminated and all the objectives
are well balunced. On the basis of proposed algorithm, an illustrative
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min £(x) = (fi(x), £:(x), -+, £,(x)) (1)
Aorzn
x€X= {xeRgx) <0, j= 1, 2, m}. (2}
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fix), ££x), [ (x)E o] AEHe 233
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Mx) = a{tanh " ((fC)-b) a D)2 + 172
(% a >0 a {0 (10)
Sl AARE e} £mn 2% ol f?.zs‘ f?,s
o) el gk flogS BART
RENY FAYF
10 = i+ i, g < 6K < g
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min(x,y) < x - P° < (xry)2 < 1
C[1-x)X1-9)]* < max(x « y) (12}
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min f{x} = 0.5x} + 0.8x] + 2.5x} (13)
min f5(x} = 0.8x} + (.6x3 + 1.5x3

min fi(x} = 3x, + 10x, + 20x;

subject to

10 < x, < 100, i=1,2, 3.
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max A (14)
subject to

A < -0.6604(1-exp(0.9219 X (38000-f,
(x)/37620)))

A = 0.5tanh({f,(x}-18000) x (-0,00011))+0.5
A = (3300-f,(x)/2970

W=x=1001i= 1,2 3

2 (14)E sdstd 1=097970] HZ 9]
F OAR 294 oo E AAgshE 4
(15)%} Zo] Hch

malem:%(lﬁ/\ﬁ/\;) (15)
subject to

0.9797 < A, < -0.6604(1-exp(0.9219
(38000-£,(x)/37620)))

0997 = A, <05 mah{(fx)}-18000) < (00001 D}+05
0.9797 < A, < (3300-£,(x))/2970

10<x <100, i= 1,2 3.

A, A, A e [01]

o% Tl 7-AUAE Ageid Bagial
A 4 (16)3 2}

max(/71, AT (17 (1- 1)) (16}
subject to

A< -0.6604(1-exp(0.9219(38000-f,
(x)/376200))

A, = 0.5 tanh((£,(x)-18000) X (-0.0001 1)}+0.5
A, < (3300-£,(x))/2970

10=<x <100, i= 1,2, 3.
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Zimmermann E24
A = 0.9797
x,=14.0787 X, = 10.5998 X; = 10.0000
f,(x)-438.9895 f,{x) = 375.9813 1{x) = 348.2341
20 HEH
T - 09929 A, = 0.9996 ]' %, = 0.9800 A, = 0.9992
X, = 10.7783 : X, = 10.0000 X, = 10.0000
t{x) - 388.0858 \ f{x}= 302.9374 f,(x)}= 332.3349
¥ -operator E
7 = 062 A, - 0.9998 A, = 0.9801 A, = 0.9999
x = 10.0695 X, = 10.0000 X, = 10.0000
f,(x)=380.6984 ! f{x)= 2081.1164 f,{x)=330.2989
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min fi(x) = (x, + 57 + 4x3+ 2(x;- 50 (20)
min £5(x) = 2(x, - 457 + (xp + 158 + 3(x,+20)"
min £(x) = 3 (x, + 200" + 5(x,- 45P + (x, + 157
subject to

0=x=10,1=1,2,3

0<xi+x3+xl <100

A2 e-AopHoz AHE HAsH :gs;_o.
28}, 7t 2R 3 AR
7o H2EHYee e o %a}.

£~ 3225.00 f% = 543333
£ = 3875.00, %% = 7002.94
™1 = 7550.00, f18% = 13077.94

ol ES 7122 HUE FYAYFe T
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&k _ I ol Helg Aoz gt
B2 IEE AN T

g =2 f,(x) f,(x) f(x) X, X, X,

1

2

3 L . .

A B|7Hssl(infeasible solution}

5

B

7 5308.7855 4787.3163 9162.3173 65.1186033 7.9030034 0.32439053
8 5003.5604 4917.6471 9392.6481 6.3551556 7.5111871 1.78719500
9 4747.1839 5047 9780 9622.9789 6.4320088 7.0447155 3.0002073
10 4523.7440 5178.3088 9853.3097 6.4005422 6.5304820 4.0479442
1 4325.6363 5308.6397 10083.640 6.2850860 59818845 4.9713902
12 4148.4955 5438.8706 10313.971 £.0990356 54067952 5.7938173
13 3989.6406 £569.3014 10544.302 5.8502852 48102818 6.5295700
14 3847.3540 5689.6323 10774.633 5.543540¢ 4.1957927 7.1877993
15 3720.5445 5829.9631 11004.964 5.1813571 3.5657295 7.7742568
18 3808.6749 5960.2940 11235.295 4,7647145 29217539 8.2922150
17 3511.1818 6090.6248 11465.625 42332199 2.2649637 8.7428535
18 3428.4477 6220.9557 11695.956 3.7651381 1.5859322 9.1286069
19 3360.8299 8351.2865 11926.287 31772283 0.91477007 9.4376081
20 3309.2445 6481 6174 12156.618 2.5243181 0.22099734 8.6736207
21 3275.8675 6611.9482 12386.949 1.8786456 0.00000045 9.8219477
22 3251.0879 6742.2741 12617.279 1.2335267 {0 9.9236290
23 3233.3604 6872.6099 12847.610 0.55677960 0 9.0844867
24 3225.0000 7002.9408 13077841 0 0 10

olg 71%Z A AR} 7+ BA| H3} o] ARE FHFFIHE FHEHE o
oA Aol BEshe g FeE (£ 3] &9 2ok

# 3 4 SHo| 7y

N TEER w 2 s =
f 4 ¥ (™", f) = (3225, 5433.33)
f, A fn_ 195 1) _ (3875, 5000, 7002.94)
f, == (i, 9%, 25, 12 - (7550, 10000, 11500, 13077.94)
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1 ek £i(x) < 3225
#e(x) = E (5433.33 - £(x))2208.33  whef 3225 < f(x) < 543333 (21)
0 T fi(x) > 5433.33
1 mket fi(x) < 3875
e -0.4395(1-exp(1.1864(7002.94-£,(x))/3127.94)))
X =
b Thak 3875 < f(x) < 7002.94 22)
0 ghot £(x) > 7002.94
— 1 2hek f(x) < 7550
) 0.5 tanh((f,(x) - 10000) X (-0.000366)) + 0.5
b ghek 7550 < f(x) < 13077.94 (23}
\— 0 gHek fi{x) = 13077.94
2)21), (22), (23)o) Yeh}= 2434 3 B4, s I
HE y-ddz2 B33t 2424)9) Zo] g
al 7%}'—0—4 E'{ﬁ‘ﬁi}'qI 9‘4@' @%"—3‘“%0] [E ﬂf‘(x} #12()(} ﬂfs[?‘(} #D(ﬂf(x” Y
4]ell 2 B3R} 0.476103 | 0.390602  0.521437 | 0.09697 | 0.00

0.476345 | 0.39041 |0.521428|0.099095| .01
0.476393 | 0.380245 | 0.5215930.101266 | 0.02

3 YOI (). Y
max (7, #) (- TT(1- p(x0)) 0.476448 | 0.389845 | 0.522068 | 0103485 |  0.03

24) 0.476398 | 0.389983 | 0.521939 | 0.105753 | 0.04

subject to 0.476531 | 0.38976 | 0.522091 |0.10807 | 0.05
#e(x) < (543333 - £,(x) )/2208.33 0.476536 | 0.389657 1 0.52211310.110438 | 0.06
: © 10.4765230.389505 [ 0.522439 | 0.112858 | 0.07
#(x) <-0.4395(1-exp(1.1864(7002.94-1; 0.476798| 0.380428 | 052224 |0.115331| 0.08
(x))/3127.94))) 0.476941 | 0.389277 | 0.522285{0.117859 | 0.09
u f3(-,1;) < 0.5 tanh({f{(x)-10000) X (-0.000366)+0.5 0.476696 | 0.38902 [0.522895 |0.120442| 0.0
0<x<10,i=1.2,3 0.477213|0.388533 | 0.522979 | 0.123081[ 0.1
N 0.47713 |0.388468 | 0.523155]0.125779| 0.12

0 < xi+x7+ x5 < 100 0.477415 | 0.388188 | 0.523219 | 0128535 | 0.13
#e(x), 15X, #e(x) € [0,1] 0.47719310.388174 | 0.523478 | 0.131352; (.14

0.477046 | 0.388113 | 0.523721)0.134231 | 0.15
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m X | om0 X japledd) Y P77 G4 I Y Y P S I 7 )|
0.47742710.387831 | 0.523679 | 0.137173|  0.16 0.485556 | 0.368006 | 0.541004 | 0.348786 1  0.59
0.47741910.387548 | 0.524063 | 0.14018 | 0.17 .0.486023 *0.367165 ; 0.541601 | 0.356456 |  0.60
-0.477336|0.38741 |0.524338|0.143252.  0.18 0.486772 | 0.366014 | 0.542209 | 0.364296 |  0.61
(0.47772 |0.387022 | 0.524435: 0.1463%2 |  0.19 0.48671 |0.364696 |0.544077|0.372312| 0.62
0477382 [0.38707 |0.524741 |0.149801| 0.20 0.487312 | 0.363493 | 0.544897 | 0.380505 | 0.63
0.477804 | 0.386598 , 0524906 | 0.15288 0.21 | 0.488081 | 0.362154 | 0.545916 | 0.388882¢ 0.64
0.477707 | 0.386486 | 0.525161 | 0.156231 | 0.22 10.48885 |0.360872|0.546758 | 0.307444 1 0.65
(.478078 | 0.386086 | 0.525288 | 0.159656: 0.23 0.486053 0.359305 : 0.548565 | 0.4062 0.66
0.477999 | 0.385851 0.525686_0.163156 0.24 0.480992 | 0.357881 | 0.549413 | 0.415152 | 0.67
0.478311 | 0.385541 | 0.525759 1 0.166733| 0.25 0.450454 | 0.356267 | 0.551003 1 0.424305| 0.88
(.478158 | 0.385413: 0.526096 | 0.170388 | 0.26 0.49159 |0.354782|0.551717 {0.433664| 0.69
0.47875210.384871 | 0.526167 | 0.174124|  0.27 10.492229 | 0.353047 | 0.553272 | 0.443235 . 0.70
0.47836610.3848541 0.52661 10.177942  0.28 0.493035 0.351042 | 0.554993 | 0453023 | 0,71
g:;gggg gggj?gg gggsgfﬁ g:gégf g‘\f}g 0.49437 |0.348629|0.556681 | 0.463034| 0.72

- ' : : . 0.495046 | 0.346241 | 0.5580131 0.473273| 0.73
0.478862 0.383857i0.527391 10.189905 |  0.31 0.496002 | 0343719 | 0.561015 | 0.483748|  0.74
g‘gg;gg gggg;‘ggggggg‘: g]g‘éggg ggg 0.497562 | 0.341186 | 0.562615 | 0.494464 |  0.75
savare 03m9 |0 828009 020267 034 0.498836 | 0.338139 | 0.565344 | 0.505428; 0.76
e e i - ' 0.500337 | 0.334973 | 0.567773 | 0.516647 | 0.77
|0.479558 | 0.382397 | 0.528568 | 0.207119 |  0.35 0502112 | 0331611, 0.570175 | 0.528136| 0.78
|0.479587 |0.38211 |0.528917(0.211661  0.36 o o ' ‘ '
0479619 | 0.381798 | 0.529294 | 0.216304 |  0.37 0.5041810.3280411 0.57252 | 0539895~ 0.78
047985 |0.381343 | 0.520644|0.221048| 0,38 0.505801 | 0.323626 | 0.576355 0.551939 | 0.80
2.480336 | 0.380818  0.520811 0225897 |  0.39 0508494 | 0.319577 0578642  0.564275| 081 |
3480279 | 0380451 | 0.530344 | 0.230852|  0.40 0511136 |0.314427 | 0.582317 | 0.576916 | 0.82 |
0.480336 | 0.380076 | 0.530791 | 0235917 |  0.41 0513808 | 0.308952 | 0586337 | 0.589878 083 |
).480511 | 0.379638 [0.531179| 0241093  0.42 0517058 | 0.302652 05907521 0803173 | 0.84
).460731  0.379103| 0531646 10.246383|  0.43 0.520954.0.20627 10.594603 061682 | 0.8
1481177 | 0.278520| 0.531921 0251789 0.44 0.526819 | 0.288638 | 0.597995 | 0.630837 |  0.86
1.481146 | 0.378119 | 0.532494 | 0.257315| 045 0.532243 | 0.280736 | 0.602105 ., 0.645251| Q.87 |
1.48145 | 0.37754310.532824 | 0.262962 |  0.46 0.536979 | 0.271302 | 0.608612 | 0.66008 . 0.88 !
0.481986 | 0.376976 ; 0.533002 | 0.268733|  0.47 0.545702 0.260865 | 0.612426 | 0.675392|  0.89
0.482094 ' 0.376369 | 0.533773|0.274632 1  0.48 0.557062 | 0.24783 . 0.616654 | 0.691196| 0.90
| 0.482611 | 0.375244 | 0.534695 ,0.286823 | 0.50 0.594056 | 0.218543 | 0.61479 10.724589| 092
'0.482687 | 0.374487 | 0.535606 | 0.293121 |  0.51 0.657513(0.19029 |0.582841.0.742584. 093 |
{0.482149 | 0.373801 | 0.536000 | 0.299558 | (.52 0.907025 | 0.118758 | 0.298332 | 0.769569 | 0.94
0.483428 | 0.373025 | 0.536724 | 0.306137 |  0.53 0.934802 | 0.101416 | 0.262187 | 0.797152|  0.95
0.483593|0.3723 |0.537498 |0.312862] 0.54 0.95471 {0.085486'0.236174/0.827936| 0.96
0.483782 ' 0.371563 | 0.538259 | 0.319736 |  0.55 0.970356 | 0.069186 | 0.216309 . 0.862286 | 0.97 |
0.484226 | 0.370643 | 0.538985 0.326762| 0.56 0.98217 |0.053204|0.20111210.90085 = 098 °
0484425 | 0.370119 | 0.539456 0333943 | 0.57 | 0.991894 | 0.034238 | 0.191008 | 0.944906 | 0.9
0.484933 | 0.368912 0.540488 | 0.341283| 0.58 0.99099910.00149 |0.1333 |0.999999| 1.00
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