Section Worksheet 
8/11/11
1.  Below is the resulting parallel prefix tree.  The way to calculate it is as follows:

1) Start with only the root, with its range being 0-16, the whole tree (the right bound is excluded)
2) Cut the range into half until we reach our sequential cutoff of 2
3) At the sequential cutoff, compute the sum and propagate it back to the root of the tree, computing the node sums as we go back
4) Once that we have the sum for each node, set the root’s fromleft to 0 and propagate that toward the sequential cutoff

a. The fromleft of a left child will be the same as the parent

b. The fromleft of a right child will be the fromleft of the parent plus the sum of the left sibling
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2. a. Draw the graph represented by these vertices {a,b,c,d,e,f} and these weighted edges {(a,b): 3, (a,c): 7, (b,c): 6, (b,d): 2, (c,d): 1, (c,e): 1, (c,f): 2, (d,f): 4, (e,f): 3}
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b.  Run Dijkstra’s algorithm on this graph to find the shortest weighted path from ‘a’ to each other vertex.  Crossed out costs and path items are those discarded in favor of something better.
	Vertex
	Cost
	Path

	a
	0
	-

	b
	3
	a

	c
	  7   6
	  a   d

	d
	5
	b

	e
	7
	c

	f
	  9   8
	  d   c


The order of vertices visited was: a, b, d, c, e, f

c. What’s the problem with using Dijkstra’s algorithm for a graph with a negative [weight] cycle?

The optimal path would involve following that negative cycle forever (reaching an arbitrarily low negative cost); Dijkstra’s won’t find that.
d.  Give an example graph showing where Dijkstra’s algorithm can fail to find the correct shortest path when negative weights are present, even if there is no negative [weight] cycle.
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Use Dijkstra’s to find the shortest path from ‘a’ to everything else.

