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Abstract

In this paper, we propose the delivery problem on trees and two algorithms for the problem. The
delivery problem on trees is that of minimizing the object delivery time from one node to another
node using n various speed robots. Our first algorithm generates an optimal solution with some
restrictions in handover places. In this algorithm, we assume that the handover can be made at a
vertex of given tree. We try to find the handover places and the robots participate in handover
from the start node to the destination node. The second algorithm extends the first one to remove
the restriction about the handover places. The second algorithm still generates an optimal solution.
The time complexities of both algorithms are O((n+m)?) where n is the number of robots and m is
the number of nodes.
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algorithm HandoverOnVertex {
compute d(v(i),v(j)) for all i, j;
r=1{ri) | O{=iKn};
k = length of the sd-path;
for (j=0; j<k; j++) {
for all r(i) inr {
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}
s(j) = i such that r(i).time is the minimum;
for all ri) inr{
if (r(i).s(r(s(j)).s) r=r-{r(i)};
}
}
output the delivery path;

}
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Fig. 2. Algorithm that allows handover on vertices
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algorithm HandoverOnEdge {

compute d(v(i),v(j)) for all i, j;
compute r(i).nt for all i;
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j=0;

while(r is not empty) {
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r(i).pt = /* (A3)~(A7)of| w2} A= 3t */
}
s(j) =i such that r(i).pt is the minimum;
t) = rlsi)).pt;
for all r(i) inr{
it (r(i).s(ris(i)).s) r=r-{r(i)}:
}
}
output the delivery path;
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Fig. 4. Algorithm that allows handover on edges
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