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Abstract

Purpose: Determining efficient solutions of the Interval Multi Objective Linear Fractional Programming (IMOLFP)
model is generally an NP-hard problem. For determining the efficient solutions, an effective method has not yet been
proposed. So, we need to have an appropriate method to determine the efficient solutions of the IMOLFP. For the first
time, we want to introduce algorithms in which the strongly and weakly efficient solutions of the IMOLFP are obtained.

Methodology: In this paper, we introduce two algorithms such that in one, strongly feasible of inequalities and in the
other, weakly feasible of inequalities are considered (a system of inequalities is strongly feasible if and only if the smallest
region is feasible, and a system of inequalities is weakly feasible if and only if the largest region is feasible). We transform
the objective functions of the IMOLFP to real linear functions and then convert to a single objective linear model and
then in each iteration of the algorithm, we add some new constraints to the feasible region. By selecting an arbitrary point
of the feasible region as start point and using the proposed algorithms, we obtain the strongly and weakly efficient
solutions of the IMOLFP.

Findings: In both proposed algorithms, we obtain an efficient solution by selecting the arbitrary points, and by changing
the starting point, we obtain a new point as the efficient solution.

Originality/Value: In this research, for the first time, we have been able to obtain the strongly and weakly efficient

solutions of the IMOLFP.

Keywords: Multi objective programming, Interval linear fractional programming, Strongly efficient solution, Weakly
efficient solution.
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-10.017,0.02]x7 -[0.015,0.019]x3, +[1.74,1.95]
subject to: [0,3]xy +[0.1,0.5]x3 > [20,24],
[0.55,1.6:>>]x1i +[0.32, 0.68]x§ <[11.2,12],
[0.2, 0.33]x1i +[0.8,1 ]x§ >[8,10],
Xi,X:Z >0.
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Table 1- The results obtained from the solving of model (35) using the proposed algorithms.

698 Fse ooz pm Sl i fge ol no Sl X0 g9 alas
Gl P Frecle LSl s Sse ols>
0.0029  (3.0951,30.4831) (0.5839,36.4964)  (3.0961,30.4892)

00016  (6.9995,7.9993) (21.2421,0.9901)  (7.0000,8.0000)
00173  ((1.9994,33.0073 (0.5839,36.4964)  (2.0000,33.0000)

0.0029 (6.7789,8.1237) (21.2421,0.9901) (6.7789,8.1235)
0.0001 (10.2476,12.3690) (21.2421,0.9901) (10.2491,12.3716)
0.0036  (8.0303,23.1272) (21.2421,0.9901)  (8.0231,23.1292)
0.0040 (5.6455,6.1387) (21.2421,0.9901) (5.6437,6.1376)
0.0018  (14.9609,5.0011) (21.2421,0.9901) (14.9621,5.0019)
0.0003 (12.1914,16.1276) (21.2421,0.9901) (12.1921,16.1292)
0.0024 (11.2070,18.0802) (21.2421,0.9901) (11.2071,18.0807)
0.0012  (17.0192,8.1322) (21.2421,0.9901)  (17.0239,8.1357)
0.0000 (20.3810,1.4382) (21.2421,0.9901)  (20.0392,1.4384)
0.0039 (0.5839,36.4965) (0.5839,36.4964) (0.5839,36.4964)
0.0000  (21.2418,0.9903) (21.2421,0.9901)  (21.2421,0.9901)
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Figure 3- The efficient solutions set obtained by proposed algorithms.
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Table 2- The results obtained from solving of model (35) using the weakly efficient solution algorithm.

o)l slass chpalo Sge lg X0 9% alati
2 (0.5839,36.4964)  (3.0951,30.4831)
4 (21.2421,0.9901) (6.9995,7.9993)
2 (0.5839,36.4964)  ((1.9994,33.0073
4 (21.2421,0.9901) (6.7789,8.1237)
4 (21.2421,0.9901) (10.2476,12.3690)
2 (21.2421,0.9901)  (8.0303,23.1272)
5 (21.2421,0.9901) (5.6455,6.1387)
2 (21.2421,0.9901)  (14.9609,5.0011)
2 (21.2421,0.9901) (12.1914,16.1276)
2 (21.2421,0.9901) (11.2070,18.0802)
2 (21.2421,0.9901)  (17.0192,8.1322)
2 (21.2421,0.9901)  (20.3810,1.4382)
1 (0.5839,36.4964)  (0.5839,36.4965)
2 (21.2421,0.9901)  (21.2418,0.9903)

14,5,k 551y 5 IMOLFP - Jle

JLFR]



[0.1,0.5]x1i +[3.2, 6]x§ +[0.3, 0.45]x§ +[3,4]

max Z;_r = ¥ ¥ ¥
-[O.OZ,O.I]XI— + [8,9.1]X§ + [2,2.5]x§ +[5,5.3]
-[0.3,0.4]xF +[4,5.2]x% +[1,1.6]x% + [2,4]
+ 1 2 3
max ZZ - + T T (v#)
[0.17,0.7]x] +[1.3,2.9]x; - [0.35,0.4]x7 +[1.65,2.33]
max z§ = [5.2,6];(1i + [4.5,6.4]x§ -[1,1.1 ]xj—,;, +[1.8,1.9]
subject to: [3,5.1]xy -[7,9.6]x, +[3,3.4]x3 <[4.1,4.6],
[1.1,1.2];(1i +[0.5,1 ]xg - [1.4,2]x§ <[8.4,8.7],
2. 7,3]x1i + [0.1,0.6]x§ + [1,1.9]x§ <[10.812.1],
Xi,X_Z,X:,), >0.
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Table 3- The results obtained from solving of model (36) using the strongly efficient solution algorithm.

G X2 G} Xt X0 g9y alais
0.0003 (3.8089,4.2045,1.3956) 4.0464 (3.8087,4.2048,1.3961) (3.4791,2.1879,1.8031)
0.0688 (1.1346,4.9071,4.7724) 1.8446 (1.1243,4.8657,4.7414) (1.2752,3.3056,4.1029)
0.0000 (0.0000,6.5363,7.7181) 0.9644 (0.0000,6.5363,7.7181)  (0.2739,5.3769,6.9001)
0.0114 (4.3859,2.5810,0.0000) 3.2071 (4.3861,2.5755,0.0000)  (4.0982,1.2372,0.9036)
0.0661 (2.5914,3.8239,2.2325) 2.9700 (2.5744,3.7971,2.2227) (2.2222,2.2222,2.2222)
0.0003  (2.9582,3.7384,1.7802) 5.8060 (2.9582,3.7384,1.7802) (2.0748,0.9491,2.0271)
0.0022 (3.0706,5.3454,3.2747) 1.7182 (3.0708,5.3451,3.2743)  (3.0112,4.2917,3.1359)
0.0010  (0.000,10.0909,11.0909) 12.4304 (0.0000,10.0909,11.0909)  (2.0234,2.2875,6.2871)
0.0018 (1.3334,0.9096,0.5762) 0.2540 (1.3328,0.9092,0.5765) (1.2976,0.3745,0.9875)
0.0052 (4.1999,3.6001,0.4002) 3.7838 (4.2001,3.5998,0.3997)  (3.9107,1.4198,1.3871)

0.0010 (0.0000,10.0909,11.0909) ~ (0.0000,10.0909,11.0909)
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Table 4- The results obtained from solving of model (36) using the weakly efficient solution algorithm.

)| ,SS oloss X0=x1 X0 &g 5 alaki
2 (0.0000,10.0909,11.0909)  (3.8089,4.2045,1.3956)
2 (0.0000,10.0909,11.0909)  (1.1346,4.9071,4.7724)
2 (0.0000,10.0909,11.0909)  (0.0000,6.5363,7.7181)
2 (0.0000,10.0909,11.0909)  (4.3859,2.5810,0.0000)
2 (0.0000,10.0909,11.0909)  (2.5914,3.8239,2.2325)
2 (0.0000,10.0909,11.0909)  (2.9582,3.7384,1.7802)
2 (0.0000,10.0909,11.0909)  (3.0706,5.3454,3.2747)
1 (0.0000,10.0909,11.0909) (0.000,10.0909,11.0909)
2 (0.0000,10.0909,11.0909)  (1.3334,0.9096,0.5762)
2 (0.0000,10.0909,11.0909)  (4.1999,3.6001,0.4002)
2 (0.0000,10.0909,11.0909)  (4.3859,2.5810,0.0000)
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