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2.8.3 Procedure

Algorithm U84 Greedy Randomized Adaptive Search Procedure

Algorithm 2.8.1: Pseudocode for the GRASP.

Input: a

Output: Spest

1 Sp.s; + ConstructRandomSolution();

2 while = StopCondition() do

3 Scandidate < GreedyRandomizedConstruction(a);
4 Scandédaﬁe — Localsear(:h(Sr_‘.andédate);

5 if Cost(Scandidate) < Cost(Spest) then
G

7

8

0

‘ Sbesf — bcandid‘ate;
end

end
return Sp.q;
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Algorithm 2.8.2: Pseudocode the GreedyRandomizedConstruction
function.

Input: a

OUtpllt: Sc‘.a?}didate

1 Scandidm‘.e — w

2 while S_,,.4iqa:e # ProblemSize do

3 Feature qsts + 0;

4 for Feature; € S.andidate do

5 Feature oats +

CostOfAddingFeatureToSolution(S,..,didate, L'eature;);

6 end

7 RCL « 0;

8 Feost,, i, < MinCost (Feature ,q4);

9 Feostimar +— MaxCost (Featureosts) :
10 for Ficost € Feature, s do
11 if Ficost < Fcostin + o - (Feostyar — Feostyi,) then
12 RCL «+ Feature;;
13 end
14 end
15 S,andidate < SelectRandomFeature (RCL);
16 end

17 return Scandidate’
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2.8.5 Code Listing
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Mogaldsun3191nH 181 Ruby
defeuc 2d(cl, c2)
Math.sqrt((c1[0] - c2[0])**2.0 + (c1[1] - ¢2[1])**2.0).round
end
def cost(perm, cities)
distance =0
perm.each_with_index do |c1, i
¢2 = (i==perm.size-1) ? perm[0] : perm[i+1]
distance += euc_2d(cities[c1], cities[c2])
end
return distance

end

def stochastic_two_opt(permutation)
perm = Array.new(permutation)
cl, ¢2 = rand(perm.size), rand(perm.size)
exclude = [c1]
exclude << ((c1==0) ? perm.size-1 : ¢1-1)
exclude << ((c1==perm.size-1) ? 0 : c1+1)
¢2 = rand(perm.size) while exclude.include?(c2)
cl,c2=c2,clifc2<cl
perm[cl...c2] = perm[cl...c2].reverse
return perm

end

deflocal_search(best, cities, max_no_improv)
count = 0
begin
candidate = {:vector=>stochastic_two_opt(best[:vector])}
candidate[:cost] = cost(candidate[:vector], cities)
count = (candidate[:cost] < best[:cost]) ? 0 : count+1

best = candidate if candidate[:cost] < best[:cost]



end until count >= max_no_improv
return best

end

def construct randomized greedy solution(cities, alpha)
candidate = {}
candidate[:vector] = [rand(cities.size)]
allCities = Array.new(cities.size) {]i| i}
while candidate[:vector].size < cities.size
candidates = allCities - candidate[:vector]
costs = Array.new(candidates.size) do |i|
euc_2d(cities[candidate[:vector].last], cities[i])
end
rcl, max, min = [], costs.max, costs.min
costs.each_with_index do |c,i|
rcl << candidates[i] if ¢ <= (min + alpha*(max-min))
end
candidate[:vector] << rcl[rand(rcl.size)]
end
candidate[:cost] = cost(candidate[:vector], cities)
return candidate

end

def search(cities, max_iter, max_no_improv, alpha)

best = nil

max_iter.times do [iter|
candidate = construct_randomized greedy solution(cities, alpha);
candidate = local_search(candidate, cities, max_no_improv)
best = candidate if best.nil? or candidate[:cost] < best[:cost]
puts " > iteration #{(iter+1)}, best=#{best[:cost]}"

end

return best



end

if FILE ==8$0

# problem configuration

berlin52 = [[565,575],[25,185],[345,750],[945,685],[845,655],
[880,660],[25,230],[525,1000],[580,1175],[650,1130],[1605,620],
[1220,580],[1465,200],[1530,5],[845,680],[725,370],[145,665],
[415,635],[510,875],[560,365],[300,465],[520,585],[480,415],
[835,625],[975,580],[1215,245],[1320,315],[1250,400],[660,180],
[410,250],[420,555],[575,665],[1150,1160],[700,580],[685,595],
[685,610],[770,610],[795,645],[720,635],[760,650],[475,960],
[95,260],[875,920],[700,500],[555,815],[830,485],[1170,65],
[830,610],[605,625],[595,360],[1340,725],[1740,245]]

# algorithm configuration
max_iter = 2000 #311IUIDUNTNINY
max_no_improv = 50

greediness_factor = 0.3

# execute the algorithm
best = search(berlin52, max_iter, max_no_improv, greediness_factor)
puts "Done. Best Solution: c=#{best[:cost]}, v=#{best[:vector].inspect}"

end
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= Start Command Prompt with Ruby . m| ﬂ
B

iteration 1981, best=7421

iteration 1982, best=7421

iteration 1983, best=7421

iteration 1984, best=7421

iteration 1985, best=7421

iteration 1986, best=7421

iteration 1987. best=7421

iteration 1988, best=7421

iteration 1987, hest=9421

iteration 19978, hest=9421

iteration 1991, hest=9421

iteration 1992, bhest=9421

iteration 1993, best=9421

iteration 1974, bhest=9421

iteration 1995, best=7421

iteration 1996, best=7421

iteration 1997, best=7421

iteration 1998, best=7421

iteration 1999, hest=7421

iteration 2008, bhest=7421

ne. Best Solution: c=9421, v=[4%, 35, 34, 33. 36. 37, 38, 39, 47, 23. 5. 4, 14
- - 7. 8, 9, 42, 31, 48, B8, 43, 21, 17, 44_ 18, 48, 2, 16, 28, 38, 41, 1. 6
29, 22, 19, 49, 28, 15, 46, 25, 27. 26. 12, 13, 51, 18, 58, 11. 241
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