Location Analysis, Handout 2:
Restricted Single Facility Weber Problems,

L/P/R/l,[ 3.

Boundary Search Algorithm for 1/P/R/l,/>"

Input: Existing facilities a1, ...,a, € IR?; weights wy,...,w, > 0,
forbidden region R = RiU---URg C IR?
with Ry connected and closed, ORy, = {gx(t) : t € [0;1]}, k=1,..., K.

Step 1:  Determine an (approximate) optimal location X* for 1/P/e /l,,/>".
Step 2: If X* € R?\ int(R), set X}, := X*, STOP.
Step 3:  Determine k € {1,..., K} with X* € int(Ry).
Step 4: Solve the 1-dimensional optimization problem
min{W(gx(t)) : ¢t € [0;1]}

and set X5, := g(t*), STOP.
Output:  Optimal solution (or approximation) Xj; of 1/P/R/l,/>".



Algorithm for 1/P/(R = 1polyhedron)/i3/ "

Input: Existing facilities a1, ..., a, € IR?; weights w1, ..., w, > 0,
forbidden region R = {X € IR? : B- X < b} C IR?,
where B = (B!, B?) is an L x 2-matrix and b = (by,...,br)T is an L-vector.

Step 1: Determine
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and set X* := (27, 23)7.
Step 2: If B-X*>b,set X}, :={X*}, STOP.
Step 3: Determine the projections P; of X* onto the lines

Bjxy + Blra=10b, 1=1,...,L.

Step 4: Set X% = { P : lo(Pr=, X*) = mingey,.. 1y lo(P, X*)}, STOP.
Output:  Optimal solutions X} of 1/P/(R = 1polyhedron)/i3/>".

Construction Line Algorithm for 1/P/R convex/l1/ >

Input: Existing facilities ay, ..., a, € IR?; weights wi, ..., w, >0,
convex forbidden region R C IR?.

Step 1:  Determine the set of optimal solutions X* of 1/P/ e /l1/>".
Step 2:  If X* N (R?\ int(R)) # 0, set X3 := X* N (R?\ int(R)), STOP.
Step 3: Determine the construction line grid
gll = {($1,$2)T€B2 : $1:aj1,j€{1,...,n}}
U{(Il,Ig)T S R? : T = Gj2, j e {1, .. ,n}}
and the intersection points {Y1,...,Yr} := G, NOR.
Step 4:  Set X}, := argmin{W (Y1),..., W (Y1)}

Step 5:  If X} is sought, determine the level set L_(W(X},)) and set
X} = (L_(W(X}%)) N OR), STOP.

Output:  Optimal solution(s) X}, (X};) of 1/P/R convex/l1/ .



