COMP-4640: Intelligent & Interactive Systems 

Lecture #4: Uninformed Search

In this lecture we will discuss:

· The concept of state-space (tree) search

· The problem formulation process (for complete state formulation)
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A Few Definitions:
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In the tree above:

· Node A is referred to as the root of the search tree

· Nodes B & C are descendents (successors) of A. A is the ancestor of B & C 

· Edges correspond to actions (operators)

· Nodes E & N are goal nodes

· The branching factor, b, is two; the depth is three

· When a node is expanded it is removed from the priority queue and replaced with its immediate descendents
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Uninformed Search Methods:

1. Breadth-First Search

2. Uniform Cost Search

3. Depth-First Search

4. Depth-Limited Search

5. Iterative Deepening Search
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Breadth-First Search



[image: image2.png]Ao

o=




Nodes Expanded:  A B C D E F G H I J K L M N O

Complete: 

Time Complexity:

Space Complexity:

Optimal:
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Uniform Cost Search
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Nodes Expanded:  Always expands the node corresponding to the least cost

Complete: 

Time Complexity:

Space Complexity:

Optimal:
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Depth-First Search
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Nodes Expanded:  A B D H I E J K C F L M G N O

Complete: 

Time Complexity:

Space Complexity:

Optimal:
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Depth-Limited Search
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Nodes Expanded (Depth Limit of 2):  A B D E C F G

Complete: 

Time Complexity:

Space Complexity:

Optimal:
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Iterative Deepening Search
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Nodes Expanded:  A A B C A B D E C F G A B D H I E J K C F L M G N O

Complete: 

Time Complexity:

Space Complexity:

Optimal:
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Problem Formulation (The N-Queens Problem)
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Problem Formulation (The Graph Coloring Problem)
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Problem Formation





Goal: A configuration where no queens can attack one another





Initial State: (Q1=3, Q2=1, Q3=3, Q4=4)





Operations: The queens can be assigned a value from the set {1, 2, 3, 4}





Path Cost: None








Problem Formation





Goal: A configuration where no two connected nodes have the same color





Initial State: (W=R, X=R, Y=R, Z=G)





Operations: The nodess can be assigned a color from the set {(R)ed, (B)lue, (G)reen}





Path Cost: None
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