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Sudoku: The Basics
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e What is Sudoku? Sudoku is a game played on a 9 x 98 6

9 grid where each row, column, and 3 x 3 square 8 6 3

needs to be filled in with numbers 1-9. Numbers 4 8 3 1

cannot be repeated and some of the squares come

pre-filled in. / 2 6
e Sudoku is a game of logic and reasoning and is 6 218

quite difficult to solve when utilizing the guessing

technique. 4/1|9 5
e People often use an elimination strategy when 8 719

solving sudoku puzzles as a way to check off
numbers when going through the puzzle.




Human v. Machine | Hass
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e On average it takes an ordinary person about 20 mlnutes to solve a sudoku
puzzle. This number can be higher as the difficulty of the puzzle increases.

e When writing a code for a typical sudoku solver it can take less than 5
seconds for the computer to solve the puzzle.

e Computers are able to go through every combination of numbers quite quickly
and can check if they work within the box that they have been assigned.

e The computeris also able to utilize a method of sudoku called backtracking
that makes the process much simpler and fast for the algorithm to operate

using.

What is Backtracking?
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https://en.wikipedia.org/wiki/State_(computer_science)
https://en.wikipedia.org/wiki/Constraint_(mathematics)
https://en.wikipedia.org/wiki/Limit_(mathematics)

Backtracking (The Basics)

e What is Backtracking?
Backtracking is a form of recursion that looks for a solution to a problem by running through a
system of possibilities, in this case, numbers 1 through 9

e When the computer finds that one piece of the sequence no longer works with the code, it will
“backtrack” by abandoning the solution that is has used.

e Once the computer abandons a solution, it will try the next solution possible in the sequence until
this also can no longer be a viable solution.

e The computer will repeat this process until it has filled out the Sudoku grid or it has run out of
possible solutions.

e Backtracking is a great method of recursion that is able to successfully complete a Sudoku grid.




Backtracking Applied To Sudoku Solving
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How do you go back to the previous square? Backtracking
Use an implicit return statement to break

out of the current function and go back a

step in the recursion.
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e Displaying the sudoku grid as a numpy colormap = 2 LB
o  matplotlib.pyplot.matshow() 210 1 [
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e Adjusting the colormap to display numbers 5 B 7
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e Animating the Sudoku solver
o  matplotlib.pyplot.savefig()









https://docs.google.com/file/d/1HQ4nYppYupn3gjwcwOmALQL5IhYh0y7e/preview

Results: Odd End Behaviour of the Program

e |s it un-solving the Sudoku? il
e Inthe notebook it outputs the solved
Sudoku, why does it keep going in

the video?



https://docs.google.com/file/d/19d7CBiqPzuivefEf30Ik0q3oM8rPOOND/preview
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