
CSCE 210 DATA STRUCTURES HOMEWORK 5/ QUIZ STUDY

GUIDE

DR. GODFREY MUGANDA

1. Consider a syntax for adjacency list structures of directed graphs that is similar
to what we used in the programming assignment for graph input. The difference
is that the names of vertices are already non-negative integers, so that there is no
need for a map to translate vertex names to integers, or for an array to perform
the reverse translation.

Specifically, the data for the graph begins with the number n of vertices, followed
by n sets of data. Each data set specifies a vertex v, where 0 ≤ v ≤ n− 1, followed
by the another number d, the outdegree of v, followed by the d vertices v1, v2, . . . , vd
reachable from v.

Here is an example with n = 5 and vertex set V = {0, 1, 2, 3, 4}.

5

0 1 3

3 2 1 2

4 1 2

1 2 0 4

2 1 3

a) Assuming this data can be read from a Java Scanner object, write a method

int[][] getAdjList(Scanner sc)

that takes a Scanner object as parameter and returns an adjacency list for the
graph contained in the scanner. The adjacency list should be represented as an
array of arrays. For example, in the above case, the returned array (say arr) would
have components

arr[0] = [3]

arr[1] = [0, 4]

arr[2] = [3]

arr[3] = [1, 2]

arr[4] = [2]

b) Write a method

LinkedList<Integer> [] getAdjList(Scanner sc)

that takes a Scanner object as parameter and returns an adjacency list for the
graph contained in the scanner. The adjacency list should be represented as an
array of linked lists.
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2. Given an adjacency list in the form returned by the method in Problem 1(a),

a) Write a method

int [] getOutDegrees(int [] [] adjL)

that takes an adjacency list as parameter and returns an array whose elements are
the outdegrees of the vertices. In this example the array returned would be

[1, 2, 1, 2, 1].

b)Write a method

int [] getInDegrees(int [] [] adjL)

that takes an adjacency list as parameter and returns an array whose elements are
the indegrees of the vertices. In this example the array returned would be

[1, 1, 2, 2, 1].

3. Consider the graph

a) List the vertices as they would be visited in depth-first order starting at A, where
neighbors of a visited node are visited in left to right order.

b) Repeat 3(a) for depth-first search starting at G.

c) Repeat 3(a) for depth-first search starting at E. Vertices higher up should be
visited before those lower, and vertices to the left should be visited before those to
the right.

d) Repeat 3(a), (b), and (c) for breadth-first search.

4. Define the concept of a directed acyclic graph (DAG). What kind of situations
are appropriately modeled by DAGs?

5. Define the concept of a topological sort of a DAG.

6. Why can’t we define topological sort for any directed graph?

7. Write an algorithm that takes an adjacency list for a DAG and returns a list
of integers representing all the vertices of the DAG in a topologically sorted order.
Use pseudo-code similar to what we do in lecture for graph searches.
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8. Given an adjacency list and a start vertex s of a graph, write an algorithm

int [ ] getShortedstPaths(int s)

that returns an array of predecessors that can be used to construct a shortest path
(fewest edges) from the vertex s to other vertices.

If the returned array is pred, then pred[x] is the vertex that immediately precedes
x along a shortest path from v to x.

If there is not path from v to x, then pred[x] is set to -1.

9. Given an array of predecessor vertices such as returned by the method in Ques-
tion 8, Write a method

void printPaths(int [] pred, int d)

that prints out the sequence of vertices that constitutes the path from the source s
to the destination d. You can recognize the source vertex because its predecessor
will be -1.

10. Define a weighted graph.

11. Given a diagram for a weighted graph, be able to construct its adjacency matrix
and adjacency list structures, and conversely, given an adjacency matrix or list for
a weighted graph, be able to draw the graph.

12. Understand how Dijkstra’s algorithm works: understand the concept of a known
vertex, and the concept of a fringe vertex as used in the algorithm.

13. In addition, be prepared for some programming problems on binary trees and
linked lists!


