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Solving Multidimensional Knapsack Problem using
Learning Automata

'S. Noferesti M. R. Meybodi

Computer Engineering Department, Shahid Nikbakht Engineering University, Zahedan, Iran'
Computer Engineering Department, Amirkabir University of Technology, Tehran, Iran®

Abstract: In this paper an iterative algorithm based on learning automata for solving
Multidimensional Knapsack Problem (MKP) is proposed. In the proposed algorithm the knapsack
problem is modeled by a complete graph in which each node is associated to an object of MKP. Each
node of the graph is equipped with a learning automaton with two actions which determines the
presence or the absence of the corresponding object for locating in knapsacks. Simulation results have
show that the proposed algorithm obtains better results than the existing algorithms. Simulation results

have also shown that the proposed algorithm find the solution for large size problems in a reasonable
running time.

Keywords: Multidimensional Knapsack Problem, Learning Automata, Hard Problems
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Procedure improve ( )?)

sort X as xLPfjj>xMj+1]

for j =1 to n do
if x[J]=0 then x[j]=1;
if any C; is violated then x[j]=0;
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Algorithm MKPLA
construct a complete graph that associates a node to each object;
equip each node with an learning automaton with tow actions {1,2};
set probability of selecting action 1 to 1;
while not maximum number of cycles reached do
for each agent k, construct a solution Sl as follows:
Randomly choose a first object O; and active LA; in node p;;
action = the action chosen by LA; in node p;
if action=1 then Sl = SILL{0;}; //select object
validset={0;€{1,2,..,n}]0; ¢Sl & can be selected without violating resource
constraints}
while validset<>g do
Rand= a random variable € [0,1]
if rand<=q then choose an object€ validset with maximum p(i)
else choose an object€validset with probability ps(i)
action = the action chosen by LA; in node p;
if action=1 then Sl = SLW{0;}; //select object
remove from validset every object that violates some resource
constraints.
end while
improve Sly
end for
update probability vectors of learning automata
end while
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