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Everyone knows that the traveling salesman problem is a
metaphor or a mith. So you take cleaner formulations, study
them as closely as possible, go deeply into their structures,
and hope that results will transfer over to the real problems.
— Richard Karp (Turing Award Interview, 1985)
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int Dis(i, j)

int i, j;

{
float xd, yd;
double sqrt();

xd = x[i] - x[j]; yd = y[i] - y[i]
return((int) sqrt(xd * xd + yd * yd) + .5);

}
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int cost_evaluate()

{

int i, sum;

sum = Dis(n - 1, tour[0]);
for(i=0;i<n-1;i++)

sum += Dis(tour[i], tour[i+1]);
return(sum);

}
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perm(i)
int i;
{

int j, tmp, cost;

if i<n-2){
perm(i + 1);
forg=i+1j<n-1;j++){
tmp = tour][i]; tour[i] = tour[j]; tour[j] = tmp;

perm(i + 1);
tmp = tour[i]; tour[i] = tour][j]; tour[j] = tmp;
}
} else {

cost = cost_evaluate();
if (cost < length) length = cost;

}
}
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enumerate()

{

int i;

for i=0;i <n;i++)



tour[i] = i;
perm(0);
printf(" %d", length);
}
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dynamic()

{
int i, j, S, tmp, f[n][SMAX];

for (S =1, S < SMAX; S++)
for i=0;i<n;it++)
f[i][S] = 9999;
for(i=0;i<n-1;i++)
flij[1<<i] = Dis(n-1, i);
for (S =1;S < SMAX; S++) {
for (i=0;i<n;i++){
if (! ((1<<i) & S)) continue;
for(j =0;j<n; j++){
if ((1<<j) & S) continue;
tmp = f[i][S] + Dis(i, j);
if (tmp < f[i][(S | (1<<)))])
fHIIS | (1<<j))] = tmp;
}
¥
}
printf(" %d"”, f[n-1][SMAX - 1]);
}
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X 1: 2-opt
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improve(x) = { 0
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algorithm local_search
begin
X := any initial feasible solution;
while improve(x) # ) do
X = improve(x);
return x;

end;
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tow_opt()

{

inti, j,a, b, c, d, tmp;

tow_opt_start;
for i=0;i<n;i++){
a = tour[i];
b = Next(a);
for (j = head|[a]; j < head[a+1]; j++) {
¢ = adj[j];
if (b == c) break;
d = next(c);
tmp = Dis(a, b) + Dis(c, d) - Dis(a, c) - Dis(b, d);
if (tmp > 0) {
length -= tmp;
Flip(a, b, ¢, d);
goto two_opt_start;
}
}



