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Why are we doing net diagrams and why do they matter?

After studying net diagrams you could prove “15” diagrams if they are mixed with even
number spots. Odd number switches are deemed impossible. An odd number switch will
result in the puzzle being mathematically unsolvable due to the new structure of the
diagram caused by the switches.

Using a Rubik’s cube you can use an algorithm to solve it.

Algorithm: get a color to be in the 4 corners of one side. Keep doing this for every side
and then figure out the other patterns to get all colors on each side. Just as the “15™
diagram, if you switch out an odd number of pieces, the rubik’s cube is impossible to
solve.

Using the odd and even switch theory:

With 1 switch, the cube is completely unsolvable.
With 2 switches the cube is now solvable.

Same theory as the “15™ diagram.

Mr. Hochberg then showed us a New trick:

Numbers 1-8.... Mix them up and by looking vou can tell how many swaps have
occurred by the “inversions™. This will allow you to tell if the parity is odd or even.

Permutations have parity: they are either even or odd

To determine the Parity, Count the inversions (a pair of elements not in their home order.
Not necessarily adjacent)

Theorem: any permutation has a net diagram whose rungs are all short that is connect
adjacent vertical lines.

Proof: there is an algorithm for producing such a net diagram.
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Suppose rungs are expensive. How can we determine the least number of rugs needed to
build a net diagram for some given permutation?

1 2 3 4 3 6 7 8

ROB THEOREM: In a permutation with k elements out of order, no more than __ rungs
will ever be needed to build a net diagram






