
Searching Algorithms
Computational Perception and Artificial Intelligence

Marist School



Graph Theory and Definition

• A Graph G consists of Vertices V and 
Edges E

• Written G = (V, E)
• Vertices are “Points” on the Graph
• Edges connect two Vertices
• Edges can have a “weight”
• Types of Graphs:

• Cycles
• Trees
• Cyclical
• Directed
• . . .



Goal:  Given a Weighted non directed Graph G . . .

• Given a start and end vertex on a graph, find the 
shortest path between start and end in graph G.

• Use three types of Searches
• Breadth First Search
• Uniform Cost Search
• A* Search

• Compare searches and identify strengths for each



Sample Map: Romania

Artificial Intelligence, A Modern Approach. Pg 68

What is shortest path 
between Arad and 
Bucharest?



Breadth First Search

Artificial Intelligence, A Modern Approach. Pg 82



Uniform Cost Search

Artificial Intelligence, A Modern Approach. Pg 84



A* Heuristic Search

Artificial Intelligence, A Modern Approach. Pg 93



Problem Set 07

• Download and Extract PS07 from this link:
• http://www.nebomusic.net/perception/ps07.zip

• Complete the Functions for Breadth First Search, Uniform Cost 
Search, and A*Search

• Helper functions included in the util.py file.  Read and understand the 
roles of the helper functions.

• Visualization Functions are also included to view maps and paths.
• Random City Function included to generate random maps.
• Use the .pdf from Chapter 3 of Artificial Intelligence to help with 

algorithms and understanding of search.  (Included in ps07 file)

http://www.nebomusic.net/perception/ps07.zip


Requirements: PS07

• Complete the Breadth First, Uniform Cost, and A* Search Functions. Run on 
Tests included in ps07.py file.  

• Write a short paragraph in a text file called “analysis.txt”. Compare the 
three search functions.  Which one has the shortest running time and why?

• Create at least one random City and run the three search algorithms. 
Generate a map called “random.png” with a sample route.  Place this in 
the outputs folder.

• Create your own Map using real world examples.  Have at least 10 vertices 
(cities / nodes) and have at least 15 Edges with weights.

• Run the three algorithms and generate a map called “mycity.png” in the 
output folder with a path.

• Zip ps07 and submit to Google Classroom.
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