Dijkstra's Algorithm

Filename: dijkstra

The Problem:

You are given a directed weighted graph of n vertices, numbered 0 through n-1, and your goal is to find the shortest distance from vertex 0 to all the other vertices (using Dijkstra's algorithm), as well as the path that produces that shortest distance.

The Input:

There will be several data sets in the input file, each data set providing the information for a single graph.

The first line of each data set contains a single integer, n (2 ( n ( 50)  which represents the total number of vertices in the graph for that case.

The next n input lines will contain information about each vertex (first line being vertex station 0, second line gas station 1, etc.) Each line of this list contains n non-negative real values separated by spaces. These values represent the weight of the edge from the current vertex to each other vertex. (You are guaranteed that the edge weight from a vertex to itself will be zero. All other edge weights will be positive.)

You are guaranteed that all input graphs are strongly connected, which means that there will always be a path from any vertex in the graph to any other vertex in the graph.

End of data is indicated by a single line with a 0 and nothing else.

The Output:

Print a heading for each data set on a line by itself. Then, print a line for each of the n-1 vertices, 1 through n-1, in that order.
Each line should have the following format:

Distance to vertex v is D. Path is 0-X-Y-v.

where v is the number of the vertex in question, D is the shortest distance from vertex 0 to that vertex, and X and Y are the numbers of the intermediate vertices on the shortest path from vertex 0 to vertex v. (Note that there may be zero or more intermediate vertices. There does not necessarily have to be two of them.)
Separate the output for each data set with a blank line. Follow the format illustrated in the Sample Output.
Sample Input:

2 

0 20 

20 0 

4 

0 150 190 290 

150 0 30 120 

190 30 0 100 

290 120 100 0 

3 

0 200 5 

200 0 175
5 175 0

0 
Sample Output:

Data Set #1: 

Distance to vertex 1 is 20. Path is 0-1.

Data set #2:

Distance to vertex 1 is 150. Path is 0-1.
Distance to vertex 2 is 180. Path is 0-1-2.

Distance to vertex 3 is 270. Path is 0-1-3.

Data Set #3: 

Distance to vertex 1 is 180. Path is 0-2-1.

Distance to vertex 2 is 5. Path is 0-2.

