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Abstract

Purpose: In this paper, the robust path centdian problem is investigated on tree networks with the same interval vertex
weights for the both path center and path median problems. The used objective function in this paper is the simple sum
of path median and path center problems. In the past research works, the vertex weights for the both path median and
path center location problems are disjoint.

Methodology: The used approach to compute the robust solution is the minmax regret criterion. In this method, for
any selected path on the tree, the maximum value of regret is minimized for all possible events of vertex weights.

Findings: Using the minmax regret criterion, an algorithm with O(1°) time complexity is presented to obtain a robust
solution of the robust path centdian problem on tree networks.

Originality/Value: In this paper, using the worst case scenatios for the path median and path center we obtain the
worst case scenarios of robust centdian problem. Then we obtain a robust solution for this problem.
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Table 2- The sign of f. A,s) — f.(B, s) for all given pair of paths.
B P1 P2 P3 P+ Ps Ps P7 Ps Py Pw Pnn Pz Pz Pu

+
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P1
P2
P3
P4
Ps
Pe
p7
Ps
P9
P1o
Pu
P12
P13
P1a

L+ +++ 0+ +

I+ ++++ + + + + +
L+ +++ 1+ ++ 1+
L+ +++ 01+ + +

P+ +++ 01+ ++ 1+
L+ +++ 0 +++ 1+
L+ +++ 0 +++ 1+
L+ +++ 1 +++ 1+
L+ +++ 1 +++ 1+

+++++++ A+ + 0+
T i T T TR e ST
I i T i

+ +
+ +
+ +
+ +
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Table 3-The worst case scenario according to all pair of paths.
P1 P2 P3 Py Ps Ps p7 Ps Py P1o Pu P2 P13 Pu

P1 - 3452 3452 3452 3452 3452 3452 1452 1452 1452 1452 1452 1242 1242
P> 3442 - 3442 1452 1442 1452 3442 3442 1442 1442 1452 1452 1242 1242
Ps 3442 3451 - 1451 1442 1452 3452 3452 1452 1452 1452 1452 1242 1242
Ps 3442 1451 3441 - 3442 1452 3442 3442 3442 3442 3452 3452 1242 1242
Ps 3441 3451 3442 1451 - 1452 3452 3452 3452 3452 3452 3452 1242 1242
Ps 3441 3451 3442 2451 3442 — 3442 3442 3442 3442 3452 3442 1242 1242
P7 3451 3451 3452 1452 1452 1452 - 3452 1452 1452 1452 1452 1242 1242
Ps 3451 3451 3452 1451 1452 1452 3452 — 1452 1452 1452 1452 1242 1242
Py 3451 3451 3452 3451 3452 3452 3452 3452 - 3452 3452 3452 1242 1242
Pio 3451 3451 3452 3451 3452 3452 3452 3452 3452 - 3452 3452 1242 1242
P11 3441 3451 3442 3451 3442 3452 3442 3442 3442 3442 — 3452 1242 1242
P12 3441 3451 3442 3451 3442 3452 3442 3442 3442 3442 3452 - 1242 1242
Pz 3441 3451 3452 3451 3452 3452 3452 3452 3452 3452 3452 3452 - 3452
Pis 3451 3451 3451 3451 3452 3452 3452 3452 3452 3452 3452 3452
P7 3451 3451 3452 1452 1452 1452 — 3452 1452 1452 1452 1452 1242 1242

2 oo b b jblci Sl (4 500 (59950 (595 luo Bud 2ol oo -F Jguo
Table 4- The value of objective function under the worst case scenario corresponding to all pair of paths.
P1 P2 ps3 P4 Ps Ps p7 Ps P9 Po P P2 Pw P1s

P1 - 57 60 45 48 113 57 54 53 44 133 128 -35  -38
p: -39 - 25 -4 5 68 18 15 14 11 80 47 -74 =77
ps -32 17 - 13 -4 77 9 6 5 2 89 8 -8 -86
ps 27 12 21 - 9 72 21 21 8 5 84~ 72 -38 -41
ps -28 25 12 16 - 81 21 18 9 6 93 8 -63 —66
pe -8 -49 -48 -61 -60 - -39 -42 -51 -54 9 6 142 -145
pr 49 8 9 4 -13 68 - -3 -4 -7 80 74 -92 -9
ps -46 11 -6 2 -10 71 3 - -1 -4 8 77 -89 -92
pe 37 20 3 8 -9 72 12 9 - -3 8 78 88 -91
Po 34 31 6 11 -6 75 15 12 3 - 87¢ 81 -85 88

pn 97 -4 57 -38 -69 -9 -48 51 -60 -63 - -3 154 157
P2 94 -55 -54 -67 -66 -6 -45 -48 -57 -60 3 - -115 -118
Pz 99 156 149 144 127 205 148 145 142 133 214 211 - -3
pia 112 159 142 179 130 208 236° 233 139 136 217 214 3 -
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