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Research progress of constrained coalition formation

REN Ziyi, TONG Xiangrong
(School of Computer and Control Engineering, Yantai University, Yantai 264005, China)

Abstract: Coalition formation is one of the most important challenges in the research of multiagent systems. Currently,
our main problem is how to divide Agent to maximize the social welfare. We assume that each Agent possesses the
characteristics of rationality and self-interest to maximize its own interests. An Agent integrates with another Agent,
which also maximizes the interest of the whole system. At present, the coalition formation problem presents notable
computational challenges. If constraints are added during the coalition process, new algorithms are needed to solve the
problem more rapidly and effectively. This paper mainly summarizes the study of coalition structure generation under
constraint conditions. This paper comprises four parts: the coalition structure generation with the worst case guaranteed,
the use of the dynamic programming to find the exact optimal solution, the near-optimal solution after formation of the

coalition structure, and the optimal solution to the constrained coalition formation.
Keywords: coalition structure; social welfare; coalition formation; constraint; characteristic function; coalition structure

graph; coalition game; dynamic programming
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Table1 The dynamic programming algorithm for 4 Agents
C FEAE pREE 1(C) v(C)
{a1} v({ai}) =30 {a1} 30
{a2} v(faz}) =40 {az} 40
{as} v({as}) =25 {as} 25
{aa} v({asa}) =45 {aa} 45
{a1, a2} v({ai,a2}) =50, f(ai})+ f(az}) =70 {a1}{az} 70
{ai,a3} v(fai,az}) = 60, f({ai})+ f({az}) =55 {a1,a3} 60
{a1,a4} v(far,as}) =80, f({ai})+f({as}) =75 {a1,a4} 80
{az,a3} v(faz,as}) =355, f({a2}) + f({az}) = 65 {az},{a3} 65
{az, a4} v(faz,a4}) =770, f(laz}) + f({as}) = 85 laz},taq} 85
{az, a4} v({az,as}) =80, f({az})+f({as}) =70 {az,as} 80
v({ar,az,a3}) =90, f(la1})+f({az,a3}) =95
{ar.an.a3) Sflaah + far,a3}) =100, f(as})+ f({ar,a2}) =95 (). lar.as) 100
v(far,az,as}) =120, f({la1})+ f({az,as}) = 115
(a1 az.aa) Sa2h) + f({ar,a4}) = 120, f({as})+ f({a1,a2}) = 115 (a1.a.a4) 120
v({ai,a3,a4}) = 100, f({a1})+ f({az,as}) =110
(ay.a3.a4) Sflas) + f({ar,a4}) = 105, f({ash)+ f({a1,a3}) = 105 (a1} (a3, aa) 1o
v(faz,az,as}) = 115, f({laah) + f({az,as}) = 120
(a.a3.a4) Sf{as) + f({az,a4}) = 110, f({as}) + f({az,a3}) = 110 {as} a3, aa) 120

v({ar,az,a3,a4}) = 140, f({as}) + f({a1,a2,a3}) = 145

{ai,a2,a3,a4}

f(ar,az2)) + f{az,as}) = 150, f({az})+ f({a1,a2,a4}) = 145
flar.a3)) + flaz,aa}) = 145, f({la2}) + f({a1.a3,a4}) = 150

{a1,a2},{a3,a4} 150

f(ar,a4) + f({az,a3}) = 145, f(fa1}) + f({az,a3,a4}) = 150
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Table 2 The coalition list of 4 Agents

CLs kBB RAE

CLy {a1},{az},{az}, {as)

CL, {ai,a3}.{a1, a4}, {a2, a3}, {az, a4}, {a3, a4}
CL3 {a1,a2,a3},{a1,a2,a4},{a1,a3,a4},{az, a3, a4}
CL,4 {ai,a2,a3,a4}
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Table 3 The configuration table and specific coalition representation of 4 Agents

I A S i % I BB B R
1 G ={4},F(G) = {{a1,a2,a3,a4}}
{ta1}.{az,a3,a4}}
{{a1,a2},{a3,a4}}
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3 G=LL2AFO =1 ) agh fan,as))
{ta1},{as}. {az,a4}}
{ta1}.{az}, {az, a4}
4 G={L1,1,1},F(G) = {{ar}.{az}.{a3},{as}}
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