Programming,
Problem Solving,
and Algorithms

(PSC203, 2023 W¢




Announcements

e Test4is this week.

e Project1is done!
o Many of you struggled with this.

o Please do come to our student hours and labs to make sure you understand
things

e Final Exam date has been released, but we will try self-serve
between Wed April 17t" - Fri April 20t"

o Seats will be released next week



Today's Plan..

1. Announcements! (5 mins)
2. Finish up Voronoi Art with (10 mins)
3. Computing Voronoi Diagrams (45 mins)

4. Introduction to Graphs (20 mins)



Slides from the Assigned Videos
N/A for today!)




Graphs

Introduction to Graphs
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Reference: Geeks for Geeks



https://www.geeksforgeeks.org/graph-data-structure-and-algorithms/

Introduction to Graphs:




Lraphs - Example
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https://ubcmath.github.io/coursemap/

Grap

1S: A new model for representing images

A Graph is a collection of vertices, and

edges between them. They're used as a

general model for many problems.

In our images every pixel is a vertex,

and every neighbour is an edge. How
many edges are there in the graph

representing the image on the left?

Our fast algorithm for Voronoi Art
mirrors a classic algorithm on graphs
called Breadth First Search.



Breadth First Search

Breadth-first search (BFS) is an algorithm for traversing or searching tree or
graph data structures. It starts at the tree root (or some arbitrary node of a
graph, ... ), and explores all of the neighbor nodes at the present depth prior
to moving on to the nodes at the next depth level. (--Wikipedia)


https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Tree_data_structure
https://en.wikipedia.org/wiki/Graph_(data_structure)
https://en.wikipedia.org/wiki/Tree_(data_structure)

Interaction graph of 18 main characters
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This graph can be used to quickly calculate
whether a given number is divisible by 7.

1.Start at the circle node at the top.

2.For each digit d in the given number,
follow d blue (solid) edges in
succession. As you move from one
digit to the next, follow 1 red (dashed)
edge.

3.If you end up back at the circle node,
your number is divisible by 7.
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