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Solving the Rubik’s Cube - Handout
By Nicholas Wickens

Notation
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There are 6 faces:

( U )p, ( D )own, ( F )ront, ( B )ack, ( L )eft, ( R )ight

X 
–  turn face X clockwise 90°
X-1 
–  turn face X anticlockwise 90°

X2 
–  turn face X through 180°
When performing any move take care not to turn the whole cube.  As a guide keep a note of the colours of the center pieces of the top and front faces.

First Layer
Step 1 – Arrange the edge pieces
We start by placing the edge pieces in the top layer to form a cross, ensuring that the colours match those of the center pieces around the sides.
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Move an edge piece from the bottom layer to the top layer by turning the bottom layer until the piece is directly below where it wants to go.

If the colour on the front of the edge piece matches that of the front center piece then simply perform F2, otherwise perform F-1 U-1 R U.

Doing this ensures that we don’t disturb any pieces already in position. If a piece is in the wrong position then simply rotate one of the sides to bring it into the bottom layer.  

Step 2 – Arrange the corner pieces

We now position all the corner pieces into the correct places ensuring that the colours match around the sides.
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Turn the bottom layer until the corner piece is directly below where it wants to go.  Check to see which side of this corner matches the colour of the top center piece.

1.  If the front side matches then perform F D F-1.

2.  If the right side matches then perform R-1 D-1 R.

3.  If the bottom side matches then perform F D2 F-1 D-1 to bring it into the 1st case.
If a piece is already in the top layer but in the wrong position or the colours don’t match then simply move any other piece into that position by using one of the above and then repeating the above process.

Middle Layer

Turn the cube over so that the solved layer is on the bottom.

We solve the middle by repeatedly moving one piece from the top layer into the middle layer.
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Find an edge piece in the top layer that wants to be in the middle layer.  Hold the cube so that the edges involved are in the positions as shown and then perform one of the following moves.

If the colour on the front of the edge piece being moved matches the colour of the front center piece then use Case B, otherwise use Case A.

Case A : 

F U2 R 
U-1 
R-1 U2 F-1
Case B : 
U-1
F U2 R 
U 
R-1 U2 F-1
If a piece is in the wrong position in the middle layer or has the colours the wrong way around, bring it into the top layer by swapping it with any other edge piece from the top layer.

Repeat the process until all the edge pieces in the middle layer are correctly positioned and the colours match the center pieces.  

Final Layer

The Top Layer
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When solving the top layer we firstly position the pieces in the correct position and then rotate or flip them to make sure the colours match on each side of the cube.

The following diagrams represent the 9 pieces visible on the top layer of the cube with arrows to show which pieces are moved around when the corresponding move is performed.

Step 1 – Arrange the corner pieces
Turn the top layer until at least one corner is in the correct place but possibly with the colours the wrong way round.
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Choose one of the following moves to correctly arrange the other corners although the colours may be the wrong way round.

Step 2 – Arrange the edge pieces
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Once all the corners are in the correct position then decide which, if any, of the following moves need to be performed in order to correctly position the edge pieces.

Step 3 – Rotate the corner pieces

Once all the pieces are in the correct position we need to ensure that the colours match on each side of the cube.

If the colours on a corner piece don’t match then we will either need to rotate that corner clockwise or anticlockwise in order for the colours to match properly.

Hold the cube with a corner to be turned clockwise in the front top right position.
Apply : R-1 D R F D F-1
At this point the cube will look as if something has gone wrong, however we are about to put this right again.

Turn the top layer until a corner to be turned anticlockwise is in the front top right position.

Apply : F D-1 F-1 R-1 D-1 R

Return the top layer to the correct position.

Repeat this process if necessary until all the corners are correctly oriented.

Step 4 – Flip the edge pieces
The final step is to flip any edge pieces whose colours are the wrong way round.

Hold the cube with an edge to be flipped in the front top position.

Apply : F U D-1 L2 U2 D2 R
As in step 3 the cube will look wrong but we are about to fix it.

Turn the top layer until another edge to be flipped is in the top right position.

Apply : R-1 D2 U2 L2 D U-1 F-1

Return the top layer to the correct position.

Repeat this process if necessary until all the edges are correctly oriented.

Congratulations - You’re Done !

For more information about the Rubik’s cube and an online version of this talk check out my website at:

http://www33.brinkster.com/nwwickens
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