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Introduction

The problem of locating a new facility on a transportation graph in which
each node represents a different customer has been considered in the literature
according to different cost models. Most of the cost models define a monotone
nondecreasing function of travel distances between the customers and the new
server as the objective function that must be minimized. The median and center
models are particular versions of such cost functions. The optimal locations of
these two models exhibit good properties of efficiency and equity, respectively.
Unfortunately, both models drive to, in general, different optimal locations. In
order to reconcile both tendencies, the convex combination of the two criteria
was introduced by Halpern who called the new cost function, centdian criterion.
In this paper, we will study the robust vertex centdian location problem with
uncertain vertex weights on general graphs. One of the criteria used in the

literature in these text is the min- max regret criterion.
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Material and methods

In this method, let G = (V (G), E(G)) be a connected, undirected graph with the
vertex set V(G) ={v,,...,v,} and the edge set E(G) . Also, let us assume that

each vertex v, eV(G) has two nonnegative weights w, and u, such that
w, e[w,w] and u; e[u,u], (u,w >0)
and each edge eeE(G) has the positive length I(e).For each vertex
v €V(G) on the graphG, the objective function of the centdian problem
under the scenario s e S is considered as follows:
f(v.s)=A41V.s)+4,1,(v,s),

in which f;(v,s) and £,(v,s) , are the objective functions of the 1-center location
problem and the objective function of the 1-median location problem under
the scenario s, respectively. Then, The min-max regret criterion can be written

as follows:

min max max (f (v, s) — f(w,s)).
veV (G) weV (G) seS ( ( ) ( ))

We use some combinatorial methods to solve the problem.

Results and discussion

Suppose that for both vertices v and w the objective function of the centdian

problemis as follows:

f(v,s)—f(w,s)= ﬂl[rlglz?n( u; (s)d(v;,v) —max ui(s)d(vi,w)}+iz LZ:‘Wi(s)(d (v;,v) —d(vi,w))}.
Instead of solving the problem on the set of scenarios of S, we can sg)lve the

problem on the set of scenarios S, xS, .

Thus,the robust vertex centdian problem on general graphs under min-max

regret criterion is solved in o(n®) time.

Conclusion
In this paper, we investigated the robust vertex centdian location problem with
uncertain vertex weights on general graphs. We used the min-max regret

criterion and solved the problem with objective function contains 4 gpq

proposed a polynomial time algorithm for the problem under investigation.
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ST
U (S) =3, Uy()=2, Uy(8) =2, U, (8) =2, ug(s) =2

S, gyl o
u(s)=2,u,(8)=4,u,(s)=2,u,(s)=2,uy(s)=2

Sy gyl o
u(s)=2,u,(5)=2,u,(s)=5,u,(s)=2,uy(s) =2

Sy gyl o

u(s)=2,u,(8)=2,uy(s)=2,u,(s)=6,u,(s)=2
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