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Abstract

In the shortest path problem of classical network , it is supposed that the decision
maker has assured from network data, which represent time ,distance and cost, but
in real live there are always suspicions about these data that is may not be
determined exactly , in this case it is represented by fuzzy numbers .In this paper a
directed acyclic network is built with times which is represented by triangular
fuzzy numbers to study how transporting of medicines from iscan store to al_amal
hospital of cancer tumors. And by using the multiple objective linear programming
and the weighted additive method , the shortest path of the network had been

obtain which has the minimum time and fuzzy minimum time among other paths.

Key words: Shortest path , directed acyclic network, triangular fuzzy numbers.
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0, otherwise
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4,5,8 1—>2
2,2.5,3 2—* 3
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2,2.5,3 3—* 5
2,3,4 3—* ¢
2,3,6 4 —>* 6
5,6,8 4 —* 8§
3,5,8 53— 9
1,2,3 55— 10
3,4,6 6 —* 7
3,5,8 6 —* 15
4,6,7 7—* 12
2,2.5,3 77— 16
3,3.5,4 7 —— 20
3,5,8 8§ —* 11
3,5,6 8§ —* 12
2,3,5 9 — 13
2,34 9 —> 14
1,1.5,2 10— 14
6,7,9 10 —> 16
2,5,7 11 —* 23
3,4,6 11 — 24
1,3,5 12 —* 17
3,4,5 13— 18
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2,2.5,3 13 —* 26
3,4,5 14—> 15
2,3,5 14 —> 18
2,34 15— 16
1,1.5,2 15 ——* 19
1,2,3 16 —* 20
2,34 17 —* 21
1,2,3 17 —* 22
2,34 18 —* 19
2,3,5 19 —> 20
5,8,16 19 — 22
4,5,6 19 —* 26
3,4,6 20— 22
1,1.5,2 21 —* 23
2,34 21 —* 25
1,23 22 —* 23
1,2,3 23 —* 24
3,4,6 23 —* 27
2,3,4 23 —* 28
1,2,3 24 —* 27
1,1.5,2 24 —* 28
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2,34 24 —* 31
5,6,7 25— 30
5,6,7 26 —* 31
2,2.5,3 27 —* 29
2,34 27 —* 30
2,2.5,3 28 —* 29
2,34 28 —* 31
2,35 29 —* 32
3,4,6 30 —* 32
3,5,6 31 —> 33
1,1.5,2 32 —* 33
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MinZ = 1/4 * (4X12 + 2Xp3+ 2Xp4 + 3X35 + 2X35 + 2X36 + 2X46 + 5Xyg + 3Xs59 + 1Xs519 + 3X67 +
3Xe1s + 4X712 + 2X716 + 3X720 + 3Xg11 + 3Xg12 + 2Xo13 + 2Xo14 + 1X1014 + 6X1016 + 2Xi123 + 3Xi124

+ 1X1217 +3X1318 + 2X1326 + 3Xq415 ¥2X1418 + 2Xi516 + 1X1510 + 1X1620 + 2X1721 + 1X1722 + 2Xi819
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+2X1920 + 5X1922 + 4Xj926 + 3X3022 + 1X3123 +2X3125 + 1X2223 +1X3324 + 3X3327 + 2Xp328 + 1X3427
+ 1Xz428 + 2X2431 + 5Xa530 + 5SXa631 + 2X2729 + 2X3730 +2X2829 +2X2831 + 2X2032 + 3X3032 + 3X3133

+ 1X3233) +

1/2 * (5Xq2 + 2.5X53 + 3Xp4+ 4Xp5 + 2.5X35 + 3X36 + 3X46 + 6Xy3 + 5Xs59 + 2Xs510 + 4X67 + 5Xg15

+ 6X712 +2.5X716 + 3.5X720 + 5Xg11 + 5Xs12 + 3X913 +3Xg14 + 1.5X1014 +7X1016 + SX1123 + 4X1124

+ 3X1217 + 4Xq318 + 2.5X1326 + 4X1415 + 3X1418 + 3Xis16 + 1.5X1519 + 2X1620 + 3Xq721 +2Xy722 +

3X1s19 + 3Xi920 + 8Xpo22 + SXigz + 4X022 + 1.5Xa123 + 3Xp125 + 2Xa223 +2Xp324 + 4Xp327 +

3X2328 + 2Xp427 + 1.5X3428 + 3X2431 +6X2530 + 6X3631 + 2.5X3729 + 3X3730 +2.5X2829 +3X3831 +
3X2032 + 4X3032 + 5X3133 + 1.5X3233) +

1/4 * (8X12 + 3Xp3+ dXag + 6Xp5 + 3X35 + 4X36 + 6Xy6 + 8Xys + 8Xs59 + 3Xs510 + 6Xg7 + 8Xg15 +
TX712 + 3X716 + 4X720 + 8Xg11 + 6Xg12 + SXo13 + 4Xg14 + 2Xj014 + 9Xj016 + TX1123 + 6Xq124 +
5X1217 +5X1318 + 3X1326 + SX1415 +5X1418 + 4Xy516 + 2Xy519 + 3Xi620 + 4Xy721 + 3Xy722 + 4Xy819
+5X1920 + 16X1922 + 6X1926 + 6X2022 + 2X2123 +4Xa125 + 3X2223 +3X2324 + 6X3327 + 4X2328 + 3X3427
+ 2Xa428 + 4X2431 + TXzs530 + TX2631 + 3X2729 + 4X3730 +3X2829 +4X3831 + 5X2032 + 6X3032 + 6X3133

+ 2X3233)

Subject to

X15=1

—X12+Xp5+ X3+ X34 = 0
~Xp3 + X35 + X36 = 0
—Xa4 tX46 X435 = 0

—X25 X35 +Xs59 +X510 = 0
—X36 X456 *+Xg7 X615 = 0
—X67 +X712% X716 X720 = 0
—Xygg +Xg11 +Xg14 = 0
—Xs9 +Xg13 + Xo14 = 0
—Xs10 tX1014 + Xy016 = 0
—Xs11 +X1123 tX1124 = 0

—X712 X312 +X1217 =0
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—Xo13 +X1318 +X1326 = 0

—Xo14 — Xy014 +X1415 + Xy418 = 0

—X1415 X615 +X1516 + X1519 = 0

—X1016 —X1516 = X716 + X1620 = 0

—X1217 +X1721 + X1722 = 0

—X1318 —X1418 +X1819 = 0

—Xi1819 —X1519 + X1920 + X1922 + Xy926 = 0
X720 = X1620 = X1920 + X2022 = 0

—X1721 +X2123 +X2125 = 0

—X1922 —X2022 —X1722 +X2223 = 0

—X1123 —Xa123 —X2223 +X3328 + X2327 + X2324 = 0
—X1124 —X2324 +X2427 +X2428 +X2431 = 0
—X2125 +X2530 = 0

—X1926 —X1326 +X2631 = 0

—X2327 —X2427 +X2729 +X2730 = 0

—X2328 —X2428 +X2829 +X2831 = 0

—X2720 —X2829 +X2932 = 0

—X2730 —X2530 +X3032 = 0

—X2631 —X2431 —X2831 +X3133 = 0

—X2932 ~X3032 +X3233 = 0

—X31337X3233 = -1
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Xi2=1,X33=0,X34=0,Xp5=1,X35=0,X36=0,X46=0,Xy3=0,X59=1, X510=0,
Xe7=0,X615=0, X712=0, X716 = 0, X720 =0, X311 = 0, X512 =0, Xoy3 =1, Xg14=0,
X1014 =0, X1016 = 0, Xy123 = 0, X1124 = 0, X1217 =0, Xy318= 0, Xi326 =1 , Xy415 = 0, Xy418 =
0, Xi516 = 0, Xy519 = 0, Xi620 =0 , X1721 = 0, Xy722 = 0, Xy319 = 0, Xy920 = 0, X1922= 0, X;926
=0, Xz022=0, X2123 = 0, X2125 = 0, Xp223 = 0 , Xp324 =0, X3327 =0, Xz328 =0, X427 =0,
X2a28 = 0, Xp431 = 0, Xa530 = 0, Xa631 =1, X27290 = 0, X3730 = 0, X829 = 0, X2831 = 0, Xp932 =
0, X3032=0, X3133=1, X3233=0
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Wi=(4*1+0+0+3*1+0+0+0+0+3*1+0+0+0+0+0+0+0+0+2*1+0+0
+0+0+0+0+0+2*1+0+0+0+0+0+0+0+0+0+0+0+0+0+0+0+0+0+0
+0+0+0+0+5*1+0+0+0+0+0+0+3*1+0)=22

Wy= (51 +0+0+4*1+0+0+0+0+51+0+0+0+0+0+0+0+0+3"1+0+0+0 +
0+0+0+0+25"1+0+0+0+0+0+0+0+0+0 +0+0+0+0+0+0+0+0+0+0
£0+0+0+6*1+0+0+0+0+0+0+5"1+0) = 30.5

W;=(8*1+0+0+6*1+0+0+0+0+8*1+0+0+0+0+0+0+0+0+5*1+0+0+0
+0+0+0+0+3*1+0+0+0+0+0+0+0+0+0 +0+ 0 +0+0+0+0+0+0+ 0+ 0 +0+ 0
+0+7*1+0+0+0+0+0+0+6*1+0)=43
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