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One easy algorithm
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Another easy algorithm

eng>d A eny>d N eng+eny 230 +d




How many easy algorithms are there?



How many easy algorithms are there?

We found the necessary conditions and the corresponding algorithms
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Synchronous lines

Action a1

To -

(v0) =5 = (vn—1)

Action as

T .

wait x + y time units for ro then

— (’Un_l)
timeout
(ro) < ;
if ﬁ) then
| (vo) < ; = (vn-1)
else — (vp-1) ;

end

To -

(vo) <=5 = (Vn—-1);

T -

— (vn-1); (vo)

Action a4

Action as

To -

wait 2/ — (z 4+ y) time units for rq
then

(’Uo) —

timeout

— (1) ;

if 71 then
| = (vn-1) 5 (o)

else (vy) + ;

end

ro :

wait y — x time units for r1 then
wait 2x time units for r; then
— (Un-1)

timeout

(r1) <

if 71 then — (vn_1)

else (vw) « ; = (vn-1)
end

timeout

— (1) ;

if v9 < v,,—1 then

| () «+ 5 = (vn-1) ;
else — (vp—1); (vo) < ;
end

T .

(vo) <= — (vn—1)

T -

— (Vn-1); (vo)




Trees

ct : (eng > ) A (en1 > ) A (eng +eny > 2W + 2d[logz o W + = + 2)

The following shows the actions of the agents. It is assumed that subtrees 77,75, ... Ty (k <
[logs o W) are a priori determined by the recursive centroid-based partitions.

Step 0: The agents meet on the shortest path between their initial locations. (This is
executed only once at the beginning of the execution.) Set ¢ = 1.

Step 1: When they meet at a point, say p (possibly on an edge), they evenly share the
remaining energy.

Step 2 Agent rg (resp. 1) performs the following sequence of moves: move to the nearest
node v; of T;; traverse T; along a Eulerian tour of T; in the clockwise direction (resp. the
counter-clockwise direction) until the agent (i) meets the other, or (7i) completes the
Eulerian tour traversal without meeting the other; move toward p until the agent meets
the other in case of i) if ¢ < k; If ¢ < k, set p be the meeting point, set ¢ = i + 1, and
continue from Step 1.

» Theorem 12. If the agents start at the center of an unweighted star of size A + 1, then
the total energy consumption of any algorithm cannot be in 2A + 2log(o(A)).



Trees

cty : (eng > x) A (en1 > x) A (eng + eny > 2W +d + x)

XTo

» Theorem 13. There exists an infinite family of trees such that the required total energy is
at least 2W + g -3



