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Summary

A degree-constrained minimum spanning tree (d-MST) of a graph is a well-studied problem that has the im-
portance in the design of communication and the electric power networks. In this study, we propose the formalization
and distributed cooperation methods for d-MST problem in multi-agent systems. The proposed exact/approximate
methods resemble the approaches that apply Distributed Constraint Optimization Problem. In the exact method, each
agents propagate messages that represent set of sub-trees in a bottom-up manner. To reduce the number of sub-trees
constraints of the d-MST are considered. Also, each agent partially drops the sub-trees based on several heuristics in
approximate method. We experimentally compare the proposed techniques from the viewpoints of the quality of the

solutions and the cost for tree construction.
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Phasel : ordered tree generation
generate ordered tree;
set prt;, child;;

Phase2: partial solution message propagation
if |child;| ==0 then
foreach d; € D; do
T (ki) + (VTi’(k,i) <~ {i}vETi’(k,-) —{(i,di)})
if Tll(kz) satifies all constraints then[
Sipe (1) — v (4) UT: (ki ):

el e S R N S e

—_ =
— O O

else
execute Upon reciept of set ST/(j);

—
o

Phase3 : optimal answer message propagation
execute Upon reciept of set Opt,‘

— e —
~N W

Upon receipt of set Sp/(j) from agent j:
St/ (i) + Calculate_Subtrees (S7/(j)) ;
if prt;!=NULL then
send message <S7/(1)> to prti;
else
Opt + Make_Oprtimal_set (St/(%)) ;
T; < Choose_Optimal (Opt) ;

NN N NN — —
NhWN — OO o0

Upon receipt of set Opt from agent j
T; ¢ Choose_Optimal (Opt) ;
if |child;|! =0 then
send message <Opt> to child;;
halt;

L WD N B
— OO0 JI

procedure Calculate_Subtrees (ST/(j)) :
foreach Tj(k;) € St/ (j)(k; =0,1,...,|S (j)] —1) do
foreach d; € D; do
Ti (k) <= (Vzyeyy < Vryy) Ui}
Eri;) ET;(kj) u{(i,di)}):
if Tll(kl) satifies all constraints then
St (Z) < St/ (Z) U Tll(kz),'

return (T} (k;)) ;
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W W
~N

B W W
[eRNeoKe )

procedure Make_Optimal_Set (St (Z)) :
foreach Tj(k;) € S7/(i) do
if T{(ki) has mm{Q(T[SkZ))} then
foreach a such (a,dy) € Epr(y,) do
valueqg <+ dp '
Opt < Opt Uvalue,
return (Opt) ;

Pl el
(e R N Y N R N N N

procedure Choose_Optimal (Opt) :
foreach waluer € Opt do
if (i==k) then
T; < valueg;
return (d;);
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