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[image: image2.jpg]The Rubik's Cube is one of the most intriguing puzzle games
of all time. Invented by Hungarian sculptor Erno Rubik, the game
is notorious for its difficulty in solving, and its mathematical
complexity. With 43,252,003,274,489,856,000 combinations, it is
one of the most significant math toys of the 20th century.

Permutations are a necessity when developing or learning a
method for solving a Rubik's cube. All methods for solving follow
the same basic pattern, using intuition to solve the first two layers
(abbreviated F2L) of the cube, and then using a set of standard,
memorized permutations to complete the solving of the last layer.

A cube with the first two layers solved

Some methods also involve permutations for the F2L of the
cube, notably the Fridrich method, resulting in an even faster
solve, at the expense of more memorization. A fast method for
solving will usually have 100 permutations to memorize at
minimum.

Rubik’s cube permutations are written out in a special format
developed by David Singmaster that is very easy to learn and
memorize.

F- front face

B- back face

D- bottom face

U- top face

L- left face

R- right face




[image: image3.jpg]All turns are clockwise unless marked by an apostrophe, denoting
them as anti-clockwise turns, or a 2, denoting a double spin of that
face.

FRUR’U’F’ is a common permutation when solving the last
layer.

There are more possible states of a scrambled cube than there
are atoms in the entire universe, 43 quintillion. From any
particular scrambled state there is one optimal permutation to
solve the cube in the minimum number of moves. This is known
as God’s algorithm. Theoretically, a cube should always be
solvable in 22 moves or less, but sometimes even supercomputers
struggle to find a <18 move solve for a scrambled cube. It would
take a supercomputer millions of years to find God’s algorithm for
any particular scrambled cube. Speedcubers have been searching
for a practical way to find God’s algorithm for dozens of years, but
no significant progress has been made.

The Rubik’s cube remains a mathematically amazing toy.
When permutations are applied to it, it loses a lot of it’s reputation
for bring difficult to solve. Solving it becomes a matter of making
specific, memorized turns. Then, the real challenge lies in beating
your record.




