Location Analysis, Handout 4:
Multi-Facility Center Problems,
m/P/ e [,/ max

LP-Based Algorithm 5.2. for m/P/ e /I, / max

Input: Existing facilities ai,...,a, € IR?; number m of new facilities sought;
positive weights wy 5, ¢ =1,...,m,j7=1,...,n
and wo 4, t=1,....m—1,r=4+1,...,m.

Step 1: For k = 1,2 do: Solve the LP

min zy

s.t. - Ty + w11” ko2 —ajk ; .
1 Vie{l,....m}, je{l,...

Tik g%k 2 Ak
- g+ T + gz > 0 , ,
1 Vi,re{l,...,m},i<r
Tik — Tre + ooz = 0
and determine the optimal solution 7, ..., 2} ., 2}.
Step 2: Set X} := (¢, 2k),i=1,...,m, X* = (X7,..., X)),

and z* := max{z7, 23 }.

Output:  Optimal solution X* of m/P/ e /l,/ max with objective value z*.

Algorithm 5.3. for m/P/ e /l;/ max

Input: Existing facilities a1,...,a, € IR?; number m of new facilities sought;
positive weights wy 5, 1 =1,...,m,j7=1,...,n
and wo 4, t=1,....m—1,r=4+1,...,m.

Step 1: Find an optimal solution X of the corresponding problem of type
m/P/ e /ls,/ max with existing facility locations at T~*(ay),...,T " (ay).

Output:  Optimal solution X* := T(X) of m/P/ e /l;/ max.



Single-Facility Center Problems, 1/P/ e /l,/ max

Algorithm 5.7. for 1/P/ e /l,,/ max

Input: Existing facilities a1,...,a, € IR?; positive weights w;, j =1,...,n.
Step 1:  Determine z* := max{\zj’-“l\ 5 le{l,...,n},j <l;k € {1,2}}, where
k wjwy ; .
b= ——(ajk — , o 5le{l,....n}, g <l ke{l,2}
Zj1 w; + 0, (ajr —aw), Jle{ n}, Jj {1,2}
Step 2:  Set X* := [A] (2%), AT (2*)] x [A5 (2*), AF (2*)], where for k = 1,2
ALG) = min ALG) ARG =apt s J=lon
AL (z) = Jgaan;k(z), A (2) = ajk Lz, j=1,....n
Output:  Set of optimal solutions X* of 1/P/ e /I, / max, optimal objective value z*.

Algorithm 5.8. for 1/P/w; = 1/l / max

Input:
Step 1:

Step 2:

Step 3:

Output:

Existing facility locations ay,...,a, € IR?.
Determine
af = min  aj; a; = max a;i
j=Ll,.n j=l,..n
ad = min a;o a, = max a;o
2 . J 2 A J
Jj=1,....n j=1,....n
Determine
a; —af ay —ay
21 = z2
2 ’ 2
and z* := max{z1, 22}
* L - * + * — * 4 *
Set X* :=[a] — z*,a] + %] X [ag — 2%, a5 + 2*].

Set of optimal solutions X* of 1/P/w; = 1/l / max,

optimal objective value z*.



