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Algorithm [IE2FLP]’.

Input: The weighted graph G, two vertices m and my of G as location of facilities and

the cost of increasing and decreasing of vertices weights.

Output: The new weights of vertices w; for balancing the weights of vertices which as-

signed to the facilities in m; and ms.

Initialization:

Set V) = {v; € V|d(vi,m1) < d(vi,mg)}and Vo =V \ 1.

If W (V1) = W(V4) then Stop, the current weights are optimal.

If W(V;) > W(V3) thenset Vi = V; and Vy = V4,

Else setVl = V5 and Vg =V.

Sort the cost of changing vertices weights, i.e. ¢f,...,c and c], ..., ¢, in an increasing

order and called them 74, ..., 79,.

Iteration counter ¢ := 0.

(For any vertex v; in VI or Vg, let w; be the weight of v;).

Set fi :=0andfor:=1,...,n, w; = w;.

Iteration step:

While the W(V:l) # W(V;) do the following:
1. Ifr;, = ¢ and v; € V, then set
@) gf == min{W (Vi) = W(V), 4},
(b) Wy, := wy, + g,

(© fi:=fi+riqg.

"Inverse Equlity 2-Facility Location Problem




End if
2. Ifry=rc, andv; € ‘71 then set
(@) g := min{W (V1) = W(Va), w},
(b) Wy :==wi —qy,
(©) f1:=fi+rg,.
End if
3. Seti:=i+ 1.

end while
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Algorithm [RE2FLP]3.

Input: The weighted graph G, two vertices m; and my of G as location of facilities, the

total budget B, and the cost of increasing and decreasing of vertices weights.

Output: The new weights of vertices w; for minimizing the difference weights of vertices

which assigned to facilities in m; and m..

Initialization:

Set V; = {v; € V|d(v;,m1) < d(v;,mq)} and Vo = V' \ V4.

If W(Vy) = W (V4) or B = 0 then Stop, the current weights are optimal.

If W (V1) > W(V,) then set Vi = V; and V, = V5,

8Reverse Equlity 2-Facility Location Problem
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Else setVl = VgandVg = V.

Sort the cost of changing vertices weights, i.e. ¢, ....c¢t and ¢ , ..., ¢, in an increasin
s 1 ) 1> - n o

order and called them 74, ..., 79,.
Iteration counter ¢ := 0.

(For any vertex v; in Vl or Vg, let w; be the weight of v;).

~

Set fo .= W (V) — W(V;) and fori =1,...,n, W, = w;.
Iteration step:

While the W (V}) # W (V3) and B # 0, do the following;
1. If r; = ¢ and v; € V; then set
@ g =min{Z, W(Vi) =W (Va), uf},
(b) Wy == wi + ¢,
(c) B=B-clq,
d) fo:=fo—q;.
End if
2. Ifr, =c¢, andv; € ‘71 then set
(@) g = min{Z, W(Vi) = W(V%), wy),
(b) Wy = wy, — g,
(c) B=B-c.q,,
d) for=fo—q,.
End if
3. Seti: =1+ 1.
end while.
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Aabstract

Location theory is an important field of the operations research and has many applica-
tions in the real world. In recent years, some new versions of the facility location models,
called improvement facility location, involves the inverse location, backup facility loca-
tion, balanced facility location and goal location models, have found an increasing interest.
In this thesis some improvement p-median problems are considered. Efficient methods
based on some properties of the desirable and undesirable backup 2-median problems on
a tree and the multi-facility backup goal location problem in continuous space are pre-
sented. Moreover, the inverse models of the backup 2-median problem with minimum
cost and limited budgeting in discrete and continuous space are considered. The Wiszfeld
like, particle swarm optimization and cultural optimization algorithms are used to solve
the inverse models. Finally, two O(nlogn) algorithms are presented for solving the in-

verse and reverse balanced 2-median problems.

keywords: Inverse Problem; Reverse Problem; Backup Facility Location; Goal Lo-

cation; Balanced 2-Median Problem.
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