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Parity on the
4x4 Rubik’s
Cube
Parity is something that most
puzzle solvers despise. Extra
algorithms that you have to
learn in order to solve the cube
100% of the time. It is something
that can slow speedsolvers
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Edge parity

down immensely in official
solves (https://ruwix.com/the-
rubiks-cube/rubiks-cube-
competitions-wca/), and is
generally seen as a pain to deal
with. Today I’m going to take a
look at parity in all its forms and
see why it happens and the
reasons why it’s impossible to
prevent completely.

Where Parity Occurs
and how to solve it.
One type of
pseudo-
parity is
edge
parity. For
even
layered
cubes, this isn’t technically a parity
at all, but it still requires an extra
“algorithm” to solve, even though it
is very short and just involves
using the same moves you do to
solve the rest of the edges, but in
a different order.

It happens when all but two edges
are solved. These two edges look
the same, but inverted. In the
picture, the blue-red edge on the

(http://rubiks-
cu.be/)

Rubik's Cube World Record - Patrick
Ponce 4.69 (https://ruwix.com/rubiks-
cube-world-record-patrick-ponce-4-69/)
Rubik's Cube World Championships
2017 Paris (https://ruwix.com/rubiks-
cube-world-championships-2017-paris/)
Feliks Zemdegs world record average:
5.97 seconds (https://ruwix.com/feliks-
zemdegs-world-record-average-5-97-
seconds/)
Non-Cubers say the Darndest Things
(https://ruwix.com/non-cubers-say-
darndest-things/)
Cube 3x3 Competition - Write and Win!
(https://ruwix.com/cube-3x3-
competition/)
Feliks Zemdegs World Record: 4.73s
(https://ruwix.com/feliks-zemdegs-
rubiks-world-record-2016-4-73/)
Mats Valk World Record: 4.74s
(https://ruwix.com/mats-valk-rubiks-
cube-world-record-4-74/)
Why Speedcubers Dislike Rubik's
Branded Products
(https://ruwix.com/why-rubiks-brand-
cube-disliked-hated/)

https://ruwix.com/the-rubiks-cube/rubiks-cube-competitions-wca/
http://rubiks-cu.be/
https://ruwix.com/rubiks-cube-world-record-patrick-ponce-4-69/
https://ruwix.com/rubiks-cube-world-championships-2017-paris/
https://ruwix.com/feliks-zemdegs-world-record-average-5-97-seconds/
https://ruwix.com/non-cubers-say-darndest-things/
https://ruwix.com/cube-3x3-competition/
https://ruwix.com/feliks-zemdegs-rubiks-world-record-2016-4-73/
https://ruwix.com/mats-valk-rubiks-cube-world-record-4-74/
https://ruwix.com/why-rubiks-brand-cube-disliked-hated/
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWVUS-fY2WqnhDovTogaw87jYC56LlJBPl_KO17AGrgIQASD7kfklYMmG9oiEpOwPoAHd3-vLA8gBAqkCFRQQLfqmqT6oAwHIA8kEqgS9AU_QxOflagAV3JRCXFnAVMwxtvVHZQU26njVCvyqs8VB_bF-cQPn-uIGSNAu47cUiuo_DZnoBCR-4aMeKFrpIhFHjYWl7s1f3oXnSJi-q5rlkQL8IXMkanPAhEzT-82LodNFMV0sKeqlNSVq9HyrhpSadr_ChxR-Ha-hivoXhDzfUnSgcCIhReUGWf944L1YpEGH29Iy1njRjEDn7Ouyzr3wTS2I9DfvLJhaXK06ltxIZaguhLEk7AYdusI19qAGAoAHi6CUNKgHpr4b2AcB0ggHCIBhEAEYArEJM-XJ0aQDv_mACgHYEws&num=1&cid=CAASFeRo48uJF8JeZiJ5EllxdQUE6jLaWA&sig=AOD64_3Y5-Wei0G7dnvM4CHYcghPHdpewQ&client=ca-pub-9728962508602593&adurl=https://bellroy.com/slim-your-wallet


12/17/17, 6(02 PM4x4 Cube Twisty Puzzle - Parity Cases

Page 3 of 12https://ruwix.com/twisty-puzzles/4x4x4-rubiks-cube-rubiks-revenge/parity/

left needs to be paired with the
red-blue edge on the right, and the
same for the blue-orange edges.

If you know how to solve a 4x4
(https://ruwix.com/twisty-
puzzles/4x4x4-rubiks-cube-rubiks-
revenge/), you will know the
flipping algorithm. This is used to
flip an edge during edge solving
(this algorithm can’t be used for
OLL (Orient Last Layer) parity
because it affects other parts of
the cube that aren’t necessary to
preserve during edge pairing such
as corner orientation and the
positions of the edges on top. The
flipping algorithm is as follows – R
U R’ F R’ F’ R. If you do this to a
solved cube, you can see how the
algorithm affects the rest of the
puzzle, but this is not noticeable
during edge pairing.

Now solving this parity should be
simple. If you think about what the
algorithm is doing, it’s actually
quite simple – Uw’ R U R’ F R’ F’
R Uw.

All this algorithm
(https://ruwix.com/the-rubiks-
cube/algorithm/) does is slice
along so that the other red-blue
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piece is above the orange-blue
piece, flips the edge, then slices
back, solving both edges.

The main types of Parity are OLL
and PLL Parity for NxN twisty
puzzles (https://ruwix.com/twisty-
puzzles/big-cubes-nxnxn-
solution/). It is important to note
that these parities can ONLY occur
on even layered cubes (4x4, 6x6
etc.) and never on odd layered
cubes (3x3, 5x5
(https://ruwix.com/twisty-
puzzles/5x5x5-rubiks-cube-
professors-cube/) etc.). This will be
explained later.

OLL Parity
OLL Parity
is a

speedsolver’s
(https://ruwix.com/the-rubiks-
cube/speedcubing-speedsolving/)
worst nightmare. PLL Parity can
also be a pain, but nothing in
comparison to OLL parity. This
image shows OLL parity in its
purest form, but any state where
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there is an odd number of yellow
edges facing upwards is the same.
This is the indication that you have
parity. It is called so because it is
first noticed during the OLL stage
of a solve.

It is caused when solving the
edges. You see, on a 3x3 puzzle
(https://ruwix.com/the-rubiks-
cube/how-to-solve-the-rubiks-
cube-beginners-method/) each of
the edges are basically “made” for
you. They can’t be split in two,
therefore they can’t be “flipped”.
However, when solving edges on a
4x4, you have no way of knowing
whether an edge is “solved” or
“flipped”. This means when you
have reduced the cube to a 3x3
with the reduction method,
although it may just look like a
scrambled 3x3, picture it as a
scrambled 3x3 after one edge has
been removed and put back in the
wrong way around.

Because there is no way of telling
which way round an edge should
go, it’s really a 50-50 chance as to
whether or not the number of
“flipped” edges you will end up
with after edge solving is odd or
even. An even number of flipped
edges means there is no OLL

https://ruwix.com/the-rubiks-cube/how-to-solve-the-rubiks-cube-beginners-method/
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parity. If you want to see for
yourself, take out two edges from
a 3x3 and put them back in their
places but flipped. Now scramble
the cube, and you’ll find that you
can solve it. An odd number of
flipped edges means that there is
OLL parity. Do the same thing:
take a 3x3 cube and this time flip
three edges in their places. No
matter what you do, there will
always be one flipped edge
remaining when you try to solve it.

This is combined with the fact that
you have to solve the centres,
meaning they can all be in different
places. When solving the first two
centres, you can solve them on
any side, as long as they are
opposite one another. Therefore
there is absolutely no way of telling
whether an edge is solved
correctly or not, meaning OLL
parity is completely random.

There are many algorithms that
are all unique apart from one thing
– They are all very long and
difficult to memorise. Many
speedcubers try a few different
algorithms before they find one
they’re able to solve decently fast.
However, many speedcubers also
use muscle memory for most of
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the algorithm memorisation,
meaning they won’t be able to
perform the same algorithm slowly
without making a mistake. Even
with the best memory and the best
algorithm, most speedcubers will
struggle to solve OLL (/the-rubiks-
cube/advanced-cfop-fridrich/orient-
the-last-layer-oll/) parity in under 3-
4 seconds, meaning that it can be
the cause of a ruined average.
OLL parity is also known for the
large risk of pieces popping from
the puzzle during execution.
Because it involves almost
exclusively slice turns (turns that
would be impossible on a 3x3) and
is executed as fast as possible, a
pop during this stage can be much
larger than a normal pop, and
combined with the strong reliance
on muscle memory that most
speedcubers have, this can
prevent the solver from completing
the rest of the algorithm without
error when the cube is put back
together (https://ruwix.com/the-
rubiks-cube/how-take-apart-
disassemble-the-rubiks-cube-and-
put-back-together/).

PLL Parity

https://ruwix.com/the-rubiks-cube/advanced-cfop-fridrich/orient-the-last-layer-oll/
https://ruwix.com/the-rubiks-cube/how-take-apart-disassemble-the-rubiks-cube-and-put-back-together/
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PLL (Permute Last Layers) Parity
is like the final nail in the coffin for
a speedcuber who has already
had to deal with OLL parity.
Although it is much easier to
execute and the algorithms are
easier to remember, the time it
takes to execute combined with
the time of OLL parity can add 6-7
seconds total to an average
speedcuber’s solve time
(https://ruwix.com/online-rubiks-
stopwatch-timer/).

These images show PLL parity in
their pure forms. However, most
speedcubers solve PLL
(https://ruwix.com/the-rubiks-
cube/advanced-cfop-
fridrich/permutate-the-last-layer-
pll/) parity as soon as they
recognise it, which is when OLL
has been completed and any OLL
parity has been dealt with. The
best way to spot PLL parity is
when you see a PLL case that is
impossible to get on a 3x3 cube.
One of the best examples for this
is the pseudo-T permutation. After
finishing OLL, you will notice the
two bars that indicate a T
permutation. But instead of having

https://ruwix.com/online-rubiks-stopwatch-timer/
https://ruwix.com/the-rubiks-cube/advanced-cfop-fridrich/permutate-the-last-layer-pll/
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headlights on the side that the
bars point towards, you will have a
solved bar.

The main algorithm people learn
for PLL parity swaps the two edges
shown in the first picture. This is
called the Half-H perm case. The
other case is the Half-Z perm
case, and the same algorithm is
used but with a setup beforehand.
The setup moves the edge on the
right so that it is opposite the edge
on the front, by doing R2 D’ and
then rotating so that the F face is
now the U face, then performing
the same algorithm.

It occurs for a similar reason to
OLL parity. During edge pairing it
is impossible to tell whether edges
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are swapped, therefore having two
swapped edges results in some
form of PLL parity.

These parities can happen on any
even NxN layered cube. For a 4x4
(/twisty-puzzles/4x4x4-rubiks-
cube-rubiks-revenge/) there are
two edges that need pairing, but
with a 6x6 there are 4. Parities
occur, but they are exactly the
same as 4x4 parity, they just look
bigger.

I won’t provide specific algorithms
for OLL and PLL parity here
because there are so many that
are widely used. If you want to find
a list of these, check out this page
(https://www.speedsolving.com/wiki/index.php/4x4x4_Parity_Algorithms)
for a full list of all 4x4 Parity
algorithms.
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