CS 212: Programming with Data Structures
Handout 17: April 28, 2016
Final Practice Problems (from Spring 2012, by Nick Howe)
1. Graphs
1. Graph Traversal (12 points)

c.)

a.) Consider the directed graph at right. Simulate
Dijkstra’s shortest path algorithm starting at node H.
In your results, give (i) the order in which the nodes
are visited, (ii) all the cost labels computed for each
node as the algorithm runs, and (iii) the homeward
pointing edge associated with each of those costs.
(For example, for node X you might say that the initial
infinite cost was replaced with a cost of 12 via node Y,
then with a cost of 8 via node Z, and finally with a cost
of 7 via node W.)
b.) For which starting nodes could node E appear in
the fourth position of a breadth-first traversal? You
may break ties in any manner you please. For
example, BFAECGDFH is a valid breadth-first traversal
that starts at B and has E in the fourth position, so you
would list B as part of your answer.

d.)
2. Trees (12 points)
a.) Consider the tree at right. Draw the tree that would result from a
left-rotation of the root.
b.) List the order in which the tree nodes would be visited in a
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a.) List all the (key,value) pairs that are not
stored at their home position in the table.
3. Programming (8 points)

Key
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c.) If the table was initially empty, and the
20
Foxtrot
a.)
b.)
(key,value) pairs you see were added in some
sequence without any other intervening operations, what can you infer about their relative order of
insertion? List all sets of (key,value) for which you can determine that one must have been inserted
before the other, and give the ordering.
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b.) List the order in which the tree nodes would be visited in a
postorder traversal (for the original tree).
c.) What changes would you need to make to the original tree, if any,
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3. Java Style

3. Programming (8 points)
Rewrite the snippets of Java code below either to make them
more efficient or more in line with the style guidelines promoted
in this course. The effect should remain unchanged.
a.)

b.)

4. Heaps
Does the following array qualify as a max heap? Why or why not?
{Z, S, I, H, A, B, E, F, C}

How can this array be used to execute heap sort? Write out your steps.
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