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State Transition Graph of 8-Puzzle
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nodes

edges: connection between 
two nodes

Graph: set of Nodes and Edges between nodes
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Graph: a very general data structure

E = {(A,B), (B,C),(C,B),.....}

V = {A,B,C,D,E,F,G,H,I,J}

Edge (A,B): 
A is source of edge
B is destination of edge

Graphs can represent state transitions, road maps, mazes ........

In some graphs, edges may have additional information.

- puzzle graph: edges annotated with N/S/E/W
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V: set of nodes E: set of edges (pairs of nodes)

In some graphs, certain nodes may be special

- puzzle graph: initial and final (sorted) nodes are special

Graph in example is a DIRECTED graph

      analogy: 1-way street vs 2-way street
Undirected graph: no arrows on edges
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E = {(A,B), (B,C),(C,B),.....}

V = {A,B,C,D,E,F,G,H,I,J}
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Path problems
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For puzzle problem, answer is no for some nodes!

Many interesting problems can be phrased as path problems in graphs.

1  2  3
4  5  6
8  7  0

Sam Loyd: cannot reach sorted state from

(1) Is there a way to reach the sorted state, starting from any scrambled
      position of tiles? GRAPH SEARCH (similar to search in array)

Reachability problem:
Is there a path from a given node to the node representing sorted position?
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Path problems
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Minimal path problems:
Find the shortest path from node A to node F.
Find the shortest path from every node to F.

Length of a path: number of edges in path

For puzzle problem, this corresponds to path with fewest moves.

This is more appropriate for path problems in graphs representing maps.
Length of path = sum of lengths of distances on path.
Sometimes, edges have distances.
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Path problems
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Cycle: Path that starts and ends at same node.

Travelling salesman’s problem:
Find the smallest length cycle that passes through all nodes.

No one knows if there is an efficient algorithm for this problem.

  (NP/NP-complete problems)

Easy to come up with slow algorithms for this problem.
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Let us try to execute a few steps of the algorithm for this problem.
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: configuration in toDo set : configuration in Done set

Algorithm for Solving Puzzle

Note: we are not keeping track of moves that brought us to a given configuration

: some possible initial steps
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