
Introduction

Methods

• Learn the basics of the programming language Python.

• Learn how to play Hex, along with multiple gameplay strategies.

• Create a survey to understand how humans learn Hex. Collect and 

analyze the results in order to connect how humans learn to how 

computers learn.

• Write a program that plays Hex against both itself and human players.

Results
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Figure 2: In this example, the

mustplay region is shaded in

blue. White must play here

on their next move or they

will lose.

• Existing Hex solvers are not efficient enough to solve all the 

possibilities of Hex on boards larger than 9 x 9 within a reasonable 

amount of time. The number of possible game states on larger Hex 

boards is too high for current programs to solve quickly.  Advancements 

in solving parts of Hex contribute to overall efficiency.

• Respondents generally had difficulty implementing new strategies in 

Hex. This is most likely because of the increasing complexity of the 

puzzles along with overall inexperience.

• By studying how humans learn, we can apply this to machines to make 

them smarter. Smarter machines enable humans to more easily and 

efficiently do complex tasks both within and outside of game research.

• The mustplay region strategy is one of several Hex strategies. Other 

members of the Hex research group have worked on related areas, 

such as machine learning and various search algorithms.

Conclusions

Figure 1: This is a Hex board 

demonstrating a white win.

• Hex is a board game where two players 

are each assigned two opposing sides of 

the board. They take turns placing pieces 

on empty spaces to connect their two 

sides. The corner spaces can be used to 

connect any colour. A player wins when 

their sides are connected by an unbroken 

bridge. 

• Artificial intelligence is used to determine 

the best moves of Hex. These moves will 

still ensure a win even if both sides play 

perfectly.

• Our project is to review and improve 

algorithms that will allow computers to 

more efficiently solve Hex. I focused on 

how humans learn how to play games 

and a strategy known as mustplay 

regions.

Explanation

• Mustplay regions are spaces on the board that a player must play in to 

prevent quick or immediate loss. The easiest mustplay regions to find are 

the ones that, if not played on, would result in an immediate loss. 

• There are sometimes several paths that a player can take to win. The 

mustplay region created in this situation for the other player is more difficult 

to find. It is a spot that intersects all of these winning paths and will not 

cause an immediate loss. As a player becomes more experienced, they 

learn how to avoid mistakes that would create mustplay regions for 

themselves.

Figure 3: This is Puzzle 1.

Where do you think that the

smartest move to make

would be as white? The

correct answer is C1, which

25 people chose.
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• Respondents were taught the mustplay region strategy and asked to use it. 

After, they were asked how difficult they found the strategy and if they tried 

to visualize multiple paths. 30 people tried to find multiple connections. The 

remaining 7 either did not understand mustplays or did not respond clearly.

• The survey had 37 responses in total. 14 people had prior knowledge of 

Hex while 23 did not.

• Respondents were given four puzzles. For each of these puzzles, they 

were asked to choose what they thought was the smartest move to 

make and explain why they chose this move.

• The first program we wrote imitated Hex gameplay and was made up of 

spaces which were filled in by symbols. It prompted humans to enter in 

numbers which corresponded to spaces on the board.

• The most recent program we wrote plays Hex on boards of hexagons. 

These boards can be of any size. Humans play by clicking on vacant 

spots and the computer responds with randomly generated moves. Both 

sides are prevented from playing in already taken spaces.

• This computer program does not function at human ability in gameplay. 

It is functional but cannot make smart and effective moves. Due to time 

constraints, I was unable to program appropriate search algorithms to 

allow the computer to make more intelligent moves.

Figure 4: Summary of correct and incorrect answers to the puzzles.

Figure 6: This is the output of my first Python program.

Figure 7: This is my most recent Python program.

Figure 5: Summary of answers about the mustplay strategy.


