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' Run Dijkstra’s algorithm on the directed graph of Figure 24.2, first using vertex s

as the source and then using vertex z as the source. In the style of Figure 24.6,
show the d and 7 values and the vertices in set S after each iteration of the while

loop.

24.3-2 ,

Give a $imple example of a directed graph with negative-weight edges for which
Dijkstra’s algorithm produces incorrect answers. Why doesn’t the proof of Theo-
rem 24.6 go through when negative-weight edges are allowed? ‘
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Prove that a binary tree that is not full cannot correspond to an optimal prefix code,

© 16.322
"~ What is optimal Huffman code for the following set of frequencies, based on
the first 8 Fibonacci numbers?

a:l b:l c:2 d:3 e:5 £:8 g9:13 n:21

Can you generalize your answer to find the optimal code when the frequencies are
the first » Fibonacci numbers?




[image: image3.png]Figure 24.2 (a) A weighted, directed
shaded edges form a shortest.
the same root.

graph with shortest-path weights from source s. (b) The
-paths tree rooted at the source . (¢) Another shortest-paths tree with



[image: image4.png]Figure 24.6 The execution of Dijkstra’s algorithm. The source § is the leftmost vertex. The
shortest-path estimates are shown within the vertices, and shaded edges indicate predecessor val-
ues. Black vertices are in the set S, and white vertices are in the min-priority queue Qg=V-5
(a) The situation just before the first iteration of the while loop of lines 4-8. The shaded vertex has
the minimum d value and is chosen as vertex u in line 5. (b)—(f) The situation after each successive
iteration of the while loop. The shaded vertex in each part is chosen as vertex u in line 5 of the next
iteration. The d and 7 values shown in part () are the final values.





