
Card trick

Rubik’s cube box - number of configurations?!?

Counting number of ways to assemble the Rubik’s cube (illegal cube group)

Swap:
- 2-cycles generate all permutations
- 3-cycles don’t

- 3-cycles generate “even” permutations
- define “odd” and “even” permutations
- 4-cycles are odd

Counting number of ways to configure the Rubik’s cube (legal cube group)
ingredients:

- number of edge flips must be even
- number of corner rotations must be 0 mod 3
- only half the total number of permutations is possible

How big is this number?

Recent developments in Rubik’s cube
- god’s number is 20





How many ways are there to assemble Rubik’s Cube?



The Swap Puzzle:

Rules (legal moves): Pick any two boxes and swap the contents.

Goal: Start with the tiles randomly arranged in the boxes, 
then try to put them in their proper order using legal 
moves.

Here are some initial configurations to try.

Puzzle 1

Puzzle 2

Puzzle 3

Puzzle 4



Legal Moves - Swap the contents of any box with box 1.
Variation 2:



Legal Moves - PIck any 3 boxes, and shift the contents either
 left or right one box. (we call this move a 3-cycle)

Variation 3:



How many configurations are there of Rubik’s Cube?








