EECE 352

Problem Set # 11

Due: November 24, 1998

Fall 1998

Problem: The Kevin Bacon game. (For those of you who do not know, the Kevin Bacon game involves finding paths from any actor to Kevin Bacon. Two actors are connected if they acted in the same movie. In this way, the movies are like edges in a graph, and the vertices are the actors.)

Task 1(100%): You will implement a shortest-path algorithm for finding the shortest path between Kevin Bacon and all other actors, actually, you should be able to use any actor as the center (not just Kevin Bacon). The output from the main.cpp I am providing in the class homepage (http://jmvidal.cse.sc.edu/352) is:

We added 247 movies and 9384 actors

Calculating distances from Bacon, Kevin

===Finding path to Pfeiffer, Michelle

Pfeiffer, Michelle was in Dangerous Liaisons (1988) with Reeves, Keanu

Reeves, Keanu was in Devil's Advocate, The (1997) with Musacchia, Rocco

Musacchia, Rocco was in Sleepers (1996) with Bacon, Kevin

===Finding path to Smith, Will

Smith, Will was in Men in Black (1997) with D'Onofrio, Vincent

D'Onofrio, Vincent was in JFK (1991) with Bacon, Kevin

===Finding path to Banderas, Antonio

Banderas, Antonio was in Interview with the Vampire (1994) with Pitt, Brad

Pitt, Brad was in Sleepers (1996) with Bacon, Kevin

===Finding path to Goldblum, Jeff

Goldblum, Jeff was in Player, The (1992) with D'Onofrio, Vincent

D'Onofrio, Vincent was in JFK (1991) with Bacon, Kevin

===Finding path to Madonna

Madonna was in Evita (1996) with Pryce, Jonathan

Pryce, Jonathan was in Brazil (1985) with De Niro, Robert

De Niro, Robert was in Sleepers (1996) with Bacon, Kevin

===Finding path to Hopkins, Anthony

Hopkins, Anthony was in Silence of the Lambs, The (1991) with McNamara, Pat

McNamara, Pat was in Sleepers (1996) with Bacon, Kevin

Press any key to continue

Do not worry. I have already provided routines for reading the data from a file and into a graph. However, you will need to read the code I provide very carefully. There are a couple of new things.

First of all, you will notice that instead of re-implementing lists, hash tables, strings and queues, I have used the Standard Template Library. As you will see by reading the code, these libraries implement all the stuff we have been implementing all semester. You can find information on them within VC++, just go under Help, then Search, then type in “queue”, or “list”, or “map” and go to the Standard C++ Library entry. Notice that a map is functionally the same as a hash table.

I have placed a Chapter 3 from the Stroustrup book, which gives a nice overview of the standard Library in the class homepage. The files you will need are also in the homepage.

Following is the header file for the class file you will implement.

#include <iostream>

#include <fstream>

#include <string>

#include <list>

#include <map>

#include <queue>

using namespace std; //always include this magic line when using the libraries

#include "edge.h"

class graph  

{


list<edge*> *vertices;
 //array of all vertices (ints), the index from below


map<string, int> vertexNumbers; //maps each name to the index for that vertex


string *vertexName;

//inverse mapping from vertice index to name.


int lastVertex;

//number of next vertex to insert


map<string, int> edgeNumbers; 


string *edgeName;


int lastEdge;


int *known;


//These three are the table used to calculate


int *distance;


// shortest path.


int *previous;

public:


void printShortestPath(string name); //prints the shortest path from the current




//center (which was set when you called calculateShortestPaths) to




// name.


void initializeSPTable();

//initalizes known, distance and previous


void calculateShortestPaths(string center); //implements the shortest path alg.


void readGraph(istream & is, int c);  //reads the graph from a file.


int addVertex(string s);

//add a vertex


int addEdge(string v1, string v2, string label); //add an edge


graph(int numVertices, int numEdges);


virtual ~graph();

};

As you will see, I have already implemented several of these functions for you.

Also, the graph you will implement will be directed since the algorithms are for directed graphs. This will not cause any problems because the function readGraph() already adds to edges for each pair of actors in a movie (i.e. one from a to b and one from b to a, so the directed graph will have the same information as if it were undirected).

Hint 1: See Section 3.7.3 of the Stroustrup book (http://jmvidal.cse.sc.edu/352/strou-chapter3.pdf) for an example of how to traverse a list.

Hint 2: Use a big number for c in readGraph(is, c) when debugging.

Hint 3: Figure 9.18 in the Weiss book.

Hint 4: Start early.

Hint 5: Understand how this works because PS12 will be the weighted Bacon game.

The movie data comes from www.imdb.com. You can also checkout www.cs.virginia.edu/oracle for the official oracle of Bacon (notice that he uses all IMDB movies, while we are only using the most popular ones).
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