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FYS 1245  
The Nature of Math in 

Puzzles and Games

• No prerequisites
• Games and Puzzles build community
• Highlight math different from typical 

high school 
• Topics include graph theory, number 

theory, topology, and logic. 
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Katzenjammer
(Great) Tantalizer
Face-4
Cube-4,
Bognar Balls
Taktikolor
FranticDiabolical Damblocks
Symington's Puzzle

Patented by F. Schossow in 1900.

https://www.cs.brandeis.edu/~storer/JimPuzzles/ZPAGES/zzzInstantInsanity.html



https://mathequalslove.net/diy-instant-insanity-puzzle/

Sarah Carter’s Blog



https://www.thinkfun.com/wp
content/uploads/2013/08/inst
antinsanity-instructions.pdf

Printable pdf  
students use to 
assemble their 
own set of cubes



Survivor 
Challenge



41,472 possible towers:  Why?  

Because of symmetry of the solutions, we are overcounting. 

How many ways can we sit the first cube down? 
6 faces x 4 orientations = 24

Repeated for all 4 cubes. 

24 x 24 x 24 x 24 = 331,776

331,776/8 = 41,472

Rotating tower = 4       Flipping the tower = 2 



Graph Theory provides a visual display 
of the relationships within the cube.

Vertex = color
Edge = colors that appear on opposite faces



Combine all 4 graphs into one to 
represent the puzzle:
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What is required 
to find a solution 
to the puzzle? 

Path of length 4  that 
passes through each 
vertex exactly once 
and includes edges 
labelled 1, 2, 3, 4
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Eliminate loops. 

This means the yellow edge labelled 2 on the right side of the graph is not used. 

If we try to include the top edge labelled 1 between R and W we can’t complete a path of length 4 with our requirements. (A little trial and error needed to see this.) 




R - 1 - G  - 3 – W – 2 – B – 4 - R 

W – 1 – B – 2 – R – 3 – G – 4 - W

F – B

L – R
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Eliminate loops. 

This means the yellow edge labelled 2 on the right side of the graph is not used. 

If we try to include the top edge labelled 1 between R and W we can’t complete a path of length 4 with our requirements. (A little trial and error needed to see this.) 





Twitter Inspiration



Thank you for listening!
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