
299 SPRING 2009 HOMEWORK 13Turn in your solution to at least two of the problems. Explain your solution in full senten
es. Give detailedreasonings. In
lude diagrams and �gures if appropriate.De�nition. The optimal stone number πopt(G) of a graph G is the minimum number of stones for whi
h there is an initialstone distribution of πopt(G) stones su
h that it is possible to move a stone to any goal vertex.The 
over stone number γ(G) of a graph G is the minimum number of stones su
h that it is possible to move a stonesimultaneously to all the verti
es from any initial stone distribution of γ(G) stones.Problem 1. Find the optimal stone number of a path 
ontaining 3 verti
es. Find the optimal stone number of a path
ontaining 4 verti
es. Find a 
onje
ture for a path with n verti
es?Problem 2. Find the 
over stone number of a 
y
le 
ontaining 3 verti
es. Find the 
over stone number of a 
y
le 
ontaining4 verti
es. Find a 
onje
ture for a 
y
le with n verti
es?Problem 3. We have a 
ube on the table. We are allowed to rotate the 
ube by 90 degrees around an edge that tou
hes thetable. Is it possible to rotate the 
ube around every edge of the 
ube exa
tly on
e so that the 
ube returns to the orighinallo
ation when we are done?
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