Write a program to compute word ladders where single-character substitutions have a cost of 1, and single-character additions or deletions have a cost of p > 0, specified by the user. As mentioned at the end of Section 9.3.6, this is essentially a weighted shortest-path problem.
SOLUTION

The following implementation does not use the map class. The use of ArrayList instead will speed up the algorithm since access now takes O(1) instead of O(log N), if the list of words can fit in main memory. One could use maps to also solve the problem. Using maps with keys and data both as strings allows the maps to store adjacent words in the word ladder directly. The Chapter 4 code can be modified for this problem by just adding words that differ in length by one then checking to see if the cost should be 1 or p when Dijkstra’s algorithm is applied.

import java.util.*;

import java.io.*;

public class WordLadder

{

  static final int INFINITY  =  99999;

  private static class Vertex

  {

      Vertex()

      {

        adj  =  new ArrayList<Integer>();

        weight  =  new ArrayList<Integer>();

      }

      public ArrayList<Integer> adj;        // Adjacency list

      public ArrayList<Integer> weight;     // Weight list

      public boolean  known;

      public int    dist;    

      public String   name;

      public int    path;    

  };

  /**

   * Print shortest path to v after dijkstra has run.

   * Assume that the path exists.

   */

  static void printPath( int vIndex, ArrayList<Vertex> V )

  {

    if( vIndex > =  0 && V.get(vIndex).path > -1 )

    {

       printPath( V.get(vIndex).path, V );

       System.out.println(" to ");

    }

   System.out.println(V.get(vIndex).name);

  }

  static void dijkstra( int sIndex, int tIndex, ArrayList<Vertex> Vertices )

  {

    int smallestDist;

    int smallestVertex;

    Vertex v, s, t;

    int n  =  Vertices.size();

    Vertices.get(sIndex).dist  =  0;

    for ( ; ; )

      {

      smallestDist  =  INFINITY;

      smallestVertex  =  -1;

      for( int i = 0; i<n; i++)

      {

        if (!Vertices.get(i).known && Vertices.get(i).dist < smallestDist )

        {

          smallestDist  =  Vertices.get(i).dist;

          smallestVertex  =  i;

        }

      }

      if( smallestVertex < 0 || smallestVertex  =  =  tIndex )

        break;

      Vertices.get(smallestVertex).known  =  true;

      v  =  Vertices.get(smallestVertex);

      for ( int j  =  0; j < v.adj.size(); j++ )

      {

        if ( !(Vertices.get( v.adj.get(j) ).known) )

        {

          if ( v.dist  +  v.weight.get(j) < Vertices.get( v.adj.get(j) ).dist )

          {

            // Update w

            Vertices.get( v.adj.get(j) ).dist  =  v.dist  +  v.weight.get(j);

            Vertices.get( v.adj.get(j) ).path  =  smallestVertex;

          }        

        }

      }

    }

  }

  static ArrayList<Vertex> readWords( Scanner in )

  {

    String oneLine  =  new String();

    ArrayList<Vertex> v  =  new ArrayList<Vertex>();

    while ( in.hasNext() )

    {

      oneLine  =  in.next();

      Vertex w  =  new Vertex();

      w.name  =  oneLine;

      w.known  =  false;

      w.path  =  -1;

      w.dist  =  INFINITY;

      v.add( w ) ;

    }

    return v;

  }

  static int oneCharOff( String word1, String word2, int p)

  {

    String big, small, shrink;

    int cost;

    if( Math.abs ((int)(word1.length() - word2.length())) > 1 ) 

      return 0;

    else

    if (word1.length()  ==  word2.length())

    {

      int diffs  =  0;

      for( int i  =  0; i < word1.length( ); i++ ) 

        if( word1.charAt(i) ! =  word2.charAt(i) )

          if(  +  + diffs > 1 )

            return 0;

      if (diffs  ==  1)

        return 1;

    }

    if (word2.length() > word1.length ())

    {

      big  =  word2;

      small  =  word1;

    }

    else

    {

      big  =  word1;

      small  =  word2;

    }

    for (int i  =  0; i < big.length(); i++ )

    {      

      shrink  =  big.substring(0,i)  +  big.substring(i + 1, big.length());

      if (shrink.compareTo(small)  ==  0)

        return p;

    }

    return 0;

  }

  // fills the adjacency lists for all words in the dictionary

  static void fillAdjacencies(ArrayList<Vertex> words, int p)

  {

    int cost;

    for (int i  =  0 ; i < words.size(); i++ )

      for (int j  =  i + 1 ; j < words.size(); j++ )

      {

        cost  =  oneCharOff(words.get(i).name, words.get(j).name,p);

        if (cost > 0)

        {

          words.get(i).adj.add(j);

          words.get(i).weight.add(cost);

          words.get(j).adj.add(i);

          words.get(j).weight.add(cost);

        }

      }

  }

  public static void main(String args[])

  {

    int p=0;

    int w1Index, w2Index;

    String w1  =  new String();

    String w2  =  new String();

    Scanner input  =  new Scanner(System.in);

    Scanner dict;

    try 

    {

      dict  =  new Scanner(new File("dict.txt"));

    }

    catch (Exception e)

    {

      System.out.println("Error opening dictionary file");

      return;

    }

    System.out.println("What is the cost of single char deletions: ");

    p  =  input.nextInt();

    ArrayList<Vertex> words  =  readWords( dict );

    do

    {

      System.out.println("Enter two words in the dictionary: ");

      w1  =  input.next();

      w2  =  input.next();

      // Find their indices (here is where a map would be superior

      // However all other accesses are now in 0(1) time

      for (w1Index  =  0; w1Index < words.size()

          && (words.get(w1Index).name).compareTo(w1) ! =  0 ; w1Index++);

      for (w2Index  =  0; w2Index < words.size()

          && (words.get(w2Index).name).compareTo(w2) ! =  0 ; w2Index ++ );

    } while (w1Index > =  words.size() || w2Index > =  words.size());

    fillAdjacencies(words, p);        // make the adjacency list

    dijkstra( w1Index, w2Index, words );  // use dijkstra’s algorithm

    System.out.println();

    printPath(w2Index, words);        // print the result

    System.out.println();

  }  

}

