
CSCE 210 GRAPH REPRESENTATION, INPUT, AND OUTPUT

DR. GODFREY MUGANDA

In this project, you will write code that reads in graph data from a file, constructs
an adjacency list for the graph, and then outputs the graph in human readable
form.

1. Building an Adjacency List from a File

To give you an idea of the syntax of the graph data in the file, we will use the graph
shown here:

A B C

D E F

G H I

When represented as input data in a file, the file contents will look like this:

9

a 2 b e

b 3 a e c

i 1 f

d 2 g h

g 2 d h

h 2 d g

c 2 b f

e 3 a b f

f 3 e i c

The file starts off with an integer N that is the number of vertices in the graph.
This is followed by N sets of data. Each of the data sets corresponds to

(1) a vertex v, for example a,
(2) the out-degree δ of the vertex v, that is the number of neighboring vertices

reachable from v, for example, 2.
(3) a list of δ vertices that are the neighbors of v: for example, b, e.
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The pieces of data must be separated by at least one whitespace character, but the
line structure is not significant. Here the data set for each vertex is placed on its
own line for readability.

Make sure that your code will work correctly regardless of the line structure con-
taining the input.

Also, the names of the vertices are strings of any length.

Do this by writing a class

public class Graph

{

// Map and array translate between integer and string representations

// of a vertex

final Map<String, Integer> vertexNameToNumberMap = new TreeMap<>();

final String[] vertexNames;

private final LinkedList<Integer>[] adjList;

public int getNumberOfVertices() { return adjList.length; }

public LinkedList<Integer>[] getAdjacencyList() { return adjList;}

public String getVertexName(int v) { return vertexNames[v];}

public int getVertexNumber(String name)

{

return vertexNameToNumberMap.get(name);

}

public Graph(Scanner sc)

{

int numberOfVertices = sc.nextInt();

vertexNames = new String[numberOfVertices];

adjList = (LinkedList<Integer>[]) new LinkedList[numberOfVertices];

// Add your code here

}

// Use array of vertex names to translate an

// integer representing a vertex to the name of the vertex

public List<String> translate(List<Integer> path)

{

}

public void outputInt(PrintStream out)

{

for (int k = 0; k < adjList.length; k++)

{

out.printf("%d : %s\n", k, adjList[k]);

}

}

public void outputString(PrintStream out)
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{

}

}

All you need to do is fill in the missing code from the constructor.

To understand the code, keep in mind that the graph data in the file uses strings
for the names of the vertices, while in the program we use integers for the names
of the vertices. This means that we need to translate from strings to integers upon
input and translate from integers to string names upon output.

The main components of the graph are as follows. We use a map to translate from
strings to integers, and we use an array to translate from integers to string names:

Map<String, Integer> vertexNameToNumberMap = new HashMap<>();

String[] vertexNames;

These two data structures (the map and the array) are built as the graph data is
read from a scanner. As the names of the vertices are encountered, consecutive
numbers are assigned to them starting with 0. The numbers are assigned to vertex
names in the order encountered as you read the file from beginning to end.

The adjacency list is represented as an array of linked lists of integers:

private final LinkedList<Integer>[] adjList;

The following methods return the number of vertices in the graph, and also the
adjacency list:

public int getNumberOfVertices() { return adjList.length; }

public LinkedList<Integer>[] getAdjacencyList()

{

return adjList;

}

The following methods translate the names of a single vertex between the string
and integer forms:

public String getVertexName(int v) { return vertexNames[v];}

public int getVertexNumber(String name)

{

return vertexNameToNumberMap.get(name);

}

The following method translates a list of integer vertex names to a list of string
names for the same vertices:

public List<String> translate(List<Integer> path)

{

}

The following can be used to print the graph data to any PrintStream object, such
as System.out.

public void outputInt(PrintStream out)
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{

for (int k = 0; k < adjList.length; k++)

{

out.printf("%d : %s\n", k, adjList[k]);

}

}

public void outputString(PrintStream out)

{

}

2. Due Date

This is due Friday October 18, 2019


