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Data : Number of iterations imax

Result: Solution x*x X

P «\emptyset ;

f "x + o ;

for i =1, . . . , imax do

x + GreedyRandomizedConstruction(x) ;

x + LocalSearch(x);

if i 2 then

Choose, at random, pool solutions Y ° P to relink with x ;
fory , Y do

Determine which (x or y) is initial xs and which is target xt ;
x_p + PathRelinking(x_s,x_t);

Update the elite set P with x_P;

if £ ( x_p) < f * then

f~xef (xp);

X 7% + X p;

end

end

end

P = PostOptimize{P };

x"* = argmin{f (x), x P };
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Data : Starting solution xs and target solution xt

Result: Best solution x* in path from xs to xt

Compute symmetric difference A( x_s,x_t );

f°x e min{f ( x_s), f (x_t )};

x"* « argmin{f (x_s ), £ (x_t )};

X + ; X_S

while A(x,x_t) = \emptyset do

m~* «argmin{f (x \oplusm) : m A(x,x_t)}; A(x \oplus m*,x_t ) « A(x, x_t) \ {m™*};
x « x \oplus m™x;

if f (x) < £ “x then

™ « f (x);
X"* o+ x;

end

end

Sl 56 a4 et 5 YL vl

P « \emptyset

Initialize the candidate set : C « E ;

Evaluate the incremental cost c(e) for all e \in C ;

While C \neq \emptyset Do

C_Min + Min{C(e)| e\in C}

C_Max + Max{C(e)| e \in C}

RCL + {e \in C|C(e) <= [C_Min, C_Min+a(C_Max - C_Min)]}
Select an element s from the RCL at random

Solution + Solution { s }

Update the candidate set C ;

Reevaluate the increment costs c(e) for all e \in C ;

End;

Return solution ;
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Solution ¢ \emptyset

Evaluate the incremental cost of the candidate elements ;
While solution is not a complete solution do

Build the restricted candidate list (RCL);

Select an element s from the RCL at random ;

Solution + Solution \cup { s };

Reevaluate the incremental costs ;

end ;

Return solution ;

™ (o Fluw sl » GRASP sS4

Data : Number of iterations imax
Result: Solution x”* \in X

f "% + w;

for i =1, . . . , imax do

X + GreedyRandomizedConstruction() ;
x + LocalSearch(x);

if £ ( x_p) < f * then

f % « f (x);

X"k + X;

end

end

GRASP (5 {531 1 s 8 4

Read _ input ;

for k=1, . . . , Max - Interations do
Solution Greedy_Randomized Construction(seed) ;
Solution Local_Search(Solution);
Update_Solution(Solution , Best _ Solution);
end ;

return Best _Solution ;

t.
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Aabstract

GRASP is a multi-start metaheuristic for combinatorial problems, in which each iteration
consists basically of two phases: construction and local search.

Builds a feasible solution, whose neighborhood is investigated until a local minimum is
found during the local search phase. The best overall solution is kept as the result. In this
thesis, we first describe the basic components of GRASP. Successful implementation tech-
niques and parameter tuning strategies are discussed and illustrated by numerical results
obtained for different appli cations. Enhanced or alternative solution construction mech-
anisms and techniques to speed up the search are also described: Reactive GRASP, cost
perturbations, bias functions, memory and learning, local search on partially constructed
solutions, hashing, and filtering. We also discus in detail implementation strategies of
memory-based intensification and post-optimization tech niques using path-relinking. Hy-
bridizations with other metaheuristics, parallelization strategies, and applications are also

reviewed.

keywords: Algorithm Metaheuristic, Greedy Search, Local search, Grasp, Path re-
linking.
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