Location Analysis, Handout 3:
Multi-Facility Weber Problems,

m/P[ e [l

Approximation Algorithm 4.3 for m/P/ e /l,,/>"

Input: Existing facilities a1, ...,a, € IR?; number m of new facilities sought;
nonnegative weights wy ;5,1 =1,...,m,j=1,...,n
and wair, t=1,....m—-1,r=¢+1,...,m.

Step 1: Fori=1,...,m do:
Determine an (approximate) optimal solution X; for 1/P/ e /l,,/>"
with existing facility locations ay, ..., a, and weights w1 ;1,..., W1 in.

Step 2:  Set X := (Xi,...,X,,) and determine

A(X): -

o WMae(X) S S waanly (X, X
WM., (X) ity 2 wiiglp(Xis aj)

Output:  Approximate solution X of m/P/ e /I,/ 3" and error bound A(X).

Approximation Algorithm 4.4 for m/P/e /l,/>"

Input: Existing facilities a1,...,a, € IR%; number m of new facilities sought;
nonnegative weights wy ;5, ¢ =1,...,m,j=1,...,n
and wyir, t=1,....m—-1,r=i4+1,...,m,

desired accuracy € > 0.

Step 1: Fori=1,...,m do:
Determine an (approximate) optimal solution X; for 1/P/ e /l,,/ >
with existing facility locations ay, ..., a, and weights w1 ;1,..., W1 in.

Step 2: Set X := (Xy,...,X,,) and determine

A(X) :=

WMnew(X) _ Z:i;l Z:“n:i-ﬁ-l (U‘)Qyi?“lp( ~ia XT)
WMes (X) i Z;'lzl w15lp(Xi, a;)

Step 3:  If A(X) < &, STOP.
Step 4: Fori=1,...,m do:
Determine an optimal solution X; of 1/P/e /1,,/ >
with existing facility locations {ai,...,a,} U{X : k € {1,...,m}\ {i}}
and weights w11, ..., Wi,in, W2,14, - - - W2 (i—1)is W2,i(i4+1)s - - - » W2,im-
Step 5:  Set X := (X1,...,Xm).
If X = X, STOP.
Otherwise, set X := X and goto Step 3.

Output:  Approximate solution X of m/P/ e /I,/ 3" and error bound A(X).



