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I, Distances:

1
b(r,y) = (o —nff+le2—pP)7,  zyeR’ ,1<p<oo
loo(,y) = max{[zy -yl |22 —yal}, x,y € R?

11(z,0) = l1s(2,0) = 1 lo(2,0) = 1
: R
[ )
T
.
I3(z,0) = 1 L(z,0) = 1 loo(2,0) = 1

Property 1: [,(x,y) decreases as p increases.
Porperty 2: As p — oo, l,(z,y) becomes the larger of |z1 — y1| and |z2 — yal.

Weiszfeld Algorithm for 1/P/e /i) >

Input:
Step 1:
Step 2:

Step 3:

Step 4:

Output:

Existing facilities a1,...,a, € R?; weights wr,...,w, > 0.
If CR, <w, forr € {1,...,n}, set * := a,, STOP.

Select a starting solution z(*) = (x(lo), x(zo)); set [:=0.
(x(o) could be chosen, for example, as the optimal solution of

1/P/e I3/
For k=1,2 do
Z” _ WAk
(+1) 2=l bW )
A = n 11).7‘
> =1 12 (D ay)

If 2(+D satisfies a stopping criterion, set z* := z(*1 STOP.
Otherwise, set [ := [+ 1 and goto Step 3.

Approximation z* of an optimal solution for 1/P/ e /l2/>".

Hyperbolic Approximation Algorithm for 1/P/e /l,/>7, 1 <p <

Input:

Step 1:
Step 2:
Step 3:

Step 4:

Output:

Existing facilities a1, ..., a, € R?; weights wy,...,w, > 0;p € R
with 1 < p < o0.

If CRP. <w, forr € {1,...,n}, set z* := a,, STOP.
Select a starting solution z(*) = (x(lo), x(zo)); set [ :=0.

For k=1,2 do

Zn W,k

(41) _ TIT d@0,ay)-d" (x} a50)
L - Z’ﬂ w;

Jj=1 d/(IU’),aj)'d“(mg),ajk)

If (D satisfies a stopping criterion, set z* := z(*1 STOP.
Otherwise, set [ :== [+ 1 and goto Step 3.

Approximation z* of an optimal solution for 1/P/ e /I,,/>".



n n
cr = || 3 e e | g (e —ap)
l2(ar, a;) f2(ar, a;)
i=1 =t
L\ ar
- P
p—1
crp - || S~ wisign(an —ajp)lan —apn !
r Z l )p—1
P ( p(a'm aj))
J#T

n zn: w; sign(are — aj2)|are — ajo Pl
Up(arvad))p_l

j=1
j#r

=




