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1.	One can represent graphically the rumor-mill in Qwagmire. Let each the graph have 1000 vertices, each representing a person and let each edge drawn between vertices represent one of the paths along which the rumors travel. Since the rumors are supposed to spread to all inhabitants, any two vertices are connected by a path. If we say that each edge has length 1 and define the distance between the vertices as the length of the shortest path between them, then the restated problem requires a proof of existence of a set of 90 vertices at least one of which can be found within a distance of at most 10 from any point on the graph.


It is sufficient to prove this fact for trees, because each graph with cycles (loops) can be converted to a graph without cycles by successively removing one edge from each cycle (the graph remains connected and eventually becomes a tree).


Let the vertices A and B be at the greatest distance d in the graph. If d=10, the existence of the set is straightforward. The difficulty arises when d>10. Let the vertices along the path from A to B be denoted A = A0, A1, A2, …, A10, A11, …, B (it is possible that A11 = B, but it does not change the argument). Suspend the edge between A10 and A11. This breaks the graph into two: I, containing A10 and, therefore, at least 11 vertices, and II, with at most 989 vertices. Clearly, the greatest possible distance in I is 10. Otherwise, d would not be the greatest existing distance in the graph. Let A10 be the first member of the set (the first rumormonger).


By repeating the same procedure on II, it can be split into two graph with III containing at least 11 vertices, one of which is the next rumormonger, and IV containing at most 978. This procedure can be repeated with each even-numbered graph, while a rumormonger is picked from each odd-numbered graph once it is found. After 89 steps there are 90 trees, the first 89 of which have a rumor-monger and the last has 21 vertices. Taking the shortest path between the two most distant points in the last set, pick the rumor-monger to be the 11th vertex along that path—this way even if all the vertices are lined up linearly along a single path, none of them are more then 10 removed from the middle point. This completes the set of rumor-mongers.


2.	90 is the smallest possible number of rumor-mongers satisfying the conditions of the problem. A 	counterexample can be easily found: construct a tree with 90 twelve-vertex-long branches with one vertex 	in common. Besides the central node, each branch contains 11 vertices and the total number of vertices is 	991. It is impossible to pick 89 rumor-mongers to spread rumors along this graph because you need one 	rumor-monger for each branch. The remaining 9 vertices can be distributed among the branches randomly 	without affecting the result. 
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