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Algorithm ¢,V: FK(b,k T, A, cap,[*)
Input: b ke, .. .n}, T=(T,... T)A=(4,.4,)T =e) () ct(e))
fori € {),...,n}, 4; = (@, ;) for j € {1, ..,vk},
where a; € {y,...,n} and §; € {),...,n}, and cap,I" = -
Output:  An optimal solution of the inverse )-center location sub-problem on €
\ if (I" = l(ey) + 1T (e,))V (1T (e,) + -+ [T(ey) < cap) then
Y return No solution;
v Z=max{l"—I(e,),-} X c*(ey);
o lep) =15
N C=-
g fori=\tovkdo
\ t=a;;
A if B, = . then {
q if (I*(e,) < cap —C) A(I*(e,) < l(e,) — I(e,)) then
Ve C=C+1%(e);
" Z=Z+1Me)xc*(e);
VY Fle) =5}
VY else if I(e,) — I(e,) < cap — C then {
\F C=C+Ile,) —lle);
\o Z=Z4 (l(ey) —I(er)) % c*(er);
\# l+(3r) = l+(et) - U(Bb) - l(et)); }
% else if I(e,) — I(e;) = cap — C then
YA return Z + (cap — €) x c*(e,);
' Else
Y. if (7 (ey) < cap —C) A (17 (&) < 1™ (e,)) then
T C=C+1"(e);
Yy Z=Z+1%(e;) X (ct(er) + cT(ep));
Y *(er) = *(ep) — I (er); }
Y else if [*(e,) < cap — C then {
Yo C=C+1"(ep);
\14 Z=Z+1%(ey) X (ct(er) + c*(ep));
Yy Flep) =}
YA else if cap — € = [ (e,) then
Y4 return Z + (cap — C) X (c*(e;) + c*(e,));
Y. if cap = C then
) return Z;
vy Else
Y return No solution;
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Algorithm ©,): I1CL(C)

Input:
Output:

L > < v & -

A cycle graph € = (V,E) withV ={v,,..»,}and E = {e,, ... e, }.
An optimal solution of the inverse )-center location problem on €

such that «,, ..., a,_; € {¥,...,n} and c+(ea\) <.zt (ean_r).Bcc = ({a,, *), ey {ap_s, *));

)\ such that ﬁ,, ‘---ﬁ\’(n—f) S {T’, ...,n}, Y- Ve(n-v) € {—,\} and A, = ((ﬁ'.-}”‘.)- ‘---<)G\‘{n—\‘)vYY(n—Y}));
c+(eﬁ\) +v Xct(e) < <c* (eﬁr_(ng_j) T Vonon) X c¥(ep).

Tee = ({1(e), I*(e), c*(e)), -, (I(ey), I+ (en), ct (en));

I* = max{l(e,):e € E};

lo = lep);
n

le = Z l(eb) H
i=3

b=rv;

B, = ((\,-));

B'. = ((,\);

A= (0, 000;

Brcc = ((a‘.- \)- ey <an—v- \))}

T, = (l(e), I (e)), c* (e)));

fori =1ton—do{

if [, = [ then

if I > I(e;) then

Zo= (U —1(e) X c*e);

Else

return *;

else if [, < [, then

Z; = FK(b,b —\, T, A, |l — Ic|, I');
Else

7, = FR(b,n = b, Tog, Ace e = Lec 1)
I = L+ Uep;

lee = Lo — Uew);

b=b+\y;

Add (i, -) to B, and {i, 1) to B';;
Merge B, and B’ to form 4,;
Remove (i +1,-) from B, and {i + 1,1} to B';
Merge B, and B’,, to form 4.;; }

return min{Z;:vy <i<n—}
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cycles with variable edge lengths, Central European Journal of
Operations Research. 27, 263-274.
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