
 

Mirror Concept in Rubik’s Cube 
 
The Mirror Concept in Rubik's Cube, solving is a foundational principle that allows a solver to transform 
known algorithms into their symmetrical counterparts without the need to memorize entirely new 
sequences. It is a powerful cognitive shortcut widely used in advanced methods such as CFOP, Roux, 
and ZZ, enabling both efficiency and flexibility in solving. 
 
 1. Introduction to Mirror Thinking 
        In the context of the Rubik’s Cube, mirroring refers to reflecting an algorithm across an imaginary 
plane—typically the vertical plane that divides the cube into left and right halves. This transformation 
results in a new algorithm that performs a similar function but on the opposite side of the cube. 
        Rather than viewing algorithms as rigid sequences, the mirror concept encourages solvers to think in 
terms of spatial symmetry and movement equivalence. This shift from memorization to understanding is 
what distinguishes intermediate solvers from advanced speedcubers. 
 
2. Theoretical Foundation 
Every move on the Rubik’s Cube has: 
* A face (R, L, U, D, F, B) 
* A direction (clockwise or counterclockwise) 
 
When an algorithm is mirrored: 
1. Faces are swapped across the mirror axis 
2. Directions are inverted 
For a standard left-right mirror: 
 * R (Right) ↔ L' (Left inverse) 
 * R' ↔ L 
 * L ↔ R' 
 * U ↔ U' 
 * D ↔ D' 
 * F ↔ F' (depending on mirror plane) 
This systematic transformation ensures that the mirrored algorithm preserves the *functional intent* of the 
original. 
 
3. Mathematical Perspective 
From a group theory standpoint, the Rubik’s Cube belongs to a permutation group where each algorithm 
represents a sequence of transformations. Mirroring can be interpreted as a conjugation by a symmetry 
operation, meaning the structure of the move sequence remains intact while its orientation is altered. 
 
This is why mirrored algorithms often: 
* Solve equivalent cases 
* Preserve piece relationships 
* Maintain efficiency 
 
There are Two types of Mirror Concept:  

1.​ Flip Mirror  
2.​ Axis Mirror  

 

1 



 

Flip Mirror: Flip Mirror is a technique in Rubik's Cube solving that mirrors the algorithms used on the 
front-facing layers. For example, the T-Perm algorithm is commonly executed from the right side:  
(R U R' U' R' F) (R2 U') (R' U' R U R' F'), Its mirrored equivalent can also be performed from the left side: 
(L' U' L U L F') (L2 U) (L U L' U' L F). Flip Mirror is most commonly used in the CFOP method. An 
important characteristic of this technique is that there is no need to rotate the entire Rubik's Cube to align 
an algorithm with a desired position. If the algorithm's position is adjusted using moves such as U2, x, y, 
or z, the technique no longer remains a pure Flip Mirror; instead, it begins to incorporate the properties of 
Axis Mirror.  
           When applying Flip Mirror, it is helpful to choose a reference face on the cube. The key principle to 
remember is that Flip Mirror always mirrors the face opposite the chosen reference face, while the 
remaining faces retain their positions and only their rotational orientation changes. This concept can be 
easily understood by imagining the cube as a flat tablet or mirror, where only the front-facing perspective 
is reflected while the rest of the object maintains its overall structure - 
 

Left- Right flip       or       Right- Left flip 

L’ = R R = L’ F = F’ 

L = R’ R’ = L F’ = F 

D’ = D U = U’ B’ = B 

D = D’ U’ = U B = B’ 
 

Up - Down flip       or       Down - Up flip 

L’ = L R = R’ F = F’ 

L = L’ R’ = R F’ = F 

D’ = U U = D’ B’ = B 

D = U’ U’ = D B = B’ 
 

Back - Front flip       or       Front - Back flip 

L’ = L R = R’ F = B’ 

L = L’ R’ = R F’ = B 

D’ = D U = U’ B’ = F 

D = D’ U’ = U B = F’ 
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Example: Right side T perm  

 (R U R' U' R' F) 2R U' (R' U' R U R' F') 
 
 
 
 
                Left side T perm  

(L’ U’ L U L F’) 2L U (L U L’ U’ L F) 
 
 

 
 

                Right side Ja perm  
 (R U R' U' R' F) 2R U' (R' U' R U R' F') 

 
 
 

 
                 Left side Jb perm  

(L’ U’ L U L F’) 2L U (L U L’ U’ L F) 
 
 
 
 
 
 
 

—---****--------****----- 
 
 
 

Axis Mirror: Axis Mirror is an advanced algorithm transformation technique in Rubik's Cube solving in 
which an algorithm is mirrored after changing the cube's orientation or solving axis. Unlike Flip Mirror, 
which keeps the cube in the same orientation, Axis Mirror allows the algorithm to be transferred to 
another face by using cube rotations such as x, y, or z, or by changing the reference axis before applying 
the mirrored moves. This makes it possible to execute the same algorithm from a different direction while 
preserving its original function. 
                 The fundamental principle of Axis Mirror is that the cube's solving axis changes, causing every 
move in the algorithm to be transformed according to the new orientation. As a result, the notation of the 
algorithm changes to match the new axis, but its effect on the cube remains identical. In other words, the 
algorithm still performs the same permutation or orientation, only from a different perspective. 
                 For example, an algorithm originally designed for the Right (R) face can be converted to the 
Front (F), Left (L), Back (B), Up (U), Down (D), or any other face by first rotating the cube and then 
applying the corresponding mirrored moves. Because the solving axis has changed, the relationship 
between all faces is updated, making Axis Mirror more comprehensive than a simple left-right reflection. 
                One of the greatest advantages of Axis Mirror is its flexibility. It enables speedcubers to solve 
cases from the most convenient angle without learning completely new algorithms. Instead of rotating the 
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cube repeatedly during a solve, a cuber can mentally transform the algorithm to the required axis, 
reducing unnecessary cube rotations and improving solving efficiency. 
 
Axis Mirror is widely used in advanced solving methods such as CFOP, Roux, ZZ, and other competitive 
speedcubing techniques. It is especially valuable during F2L, OLL, PLL, and advanced algorithm 
optimization, where maintaining smooth finger tricks and minimizing cube rotations can significantly 
improve solve times. To master Axis Mirror, a solver must understand cube rotations (x, y, and z), the 
relationship between opposite faces, and how every face changes when the cube's orientation is altered. 
With sufficient practice, Axis Mirror becomes an intuitive visualization skill, allowing cubers to recognize 
mirrored cases instantly and execute the correct algorithm from any axis without hesitation. In summary, 
Axis Mirror is the process of mirroring an algorithm after changing the cube's solving axis or orientation. It 
preserves the algorithm's function while adapting it to a new perspective, making it one of the most 
powerful concepts for efficient algorithm recognition, advanced finger tricks, and high-level speedcubing. 
 
In Axis Mirror, there are 45 probability transformation cases, as a Rubik's Cube can be oriented in 24 
different ways while maintaining its structure. Each orientation produces a unique mirrored version of the 
original algorithm. The following 24 tables represent all of these possible Axis Mirror transformations. To 
demonstrate this concept, the Ja Perm algorithm has been used as an example. By applying the 
transformation rules shown in these tables, the Ja Perm algorithm can be converted into all 24 Axis Mirror 
variations. The same principle applies to every other Rubik's Cube algorithm. Once the 24 transformation 
tables are understood, any algorithm can be systematically converted into its corresponding Axis Mirror 
version without creating new algorithms from scratch. These tables therefore serve as a universal 
reference for generating mirrored algorithms across all solving methods. 
Probability:    X, X’,  Y, Y’,  Z, Z’       X2, Y2, Z2 
 
               X Y, X Y’, X Y2, X Z, X Z’, X Z2 
               X’ Y, X’ Y’, X’ Y2, X’ Z, X’ Z’, X’ Z2 
 
               Y X, Y X’, Y X2, Y Z, Y Z’, Y Z2 
               Y’ X, Y’ X’, Y’ X2, Y’ Z, Y’ Z’, Y’ Z2 
 
               Z Y, Z Y’, Z Y2, Z X, Z X’, Z X2 
               Z’ Y, Z’ Y’, Z’ Y2, Z’ X, Z’ X’, Z’ X2 
 
 

X 

L = L R = R F = U 

L’ = L’ R’ = R’ F’ = U’ 

D = F U = B B = D 

D’ = F’ U’ = B’ B’ = D’ 
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X’ 

L = L R = R F = D 

L’ = L’ R’ = R’ F’ = D’ 

D = B U = F B = U 

D’ = B’ U’ = F’ B’ = U’ 
 

X2 

L = L R = R F = B 

L’ = L’ R’ = R’ F’ = B’ 

D = U U = D B = F 

D’ = U’ U’ = D’ B’ = F’ 
 

Y 

L = B R = F F = L 

L’ = B’ R’ = F’ F’ = L’ 

D = D U = U B = R 

D’ = D’ U’ = U’ B’ = R’ 
 

Y’ 

L = F R = B F = R 

L’ = F’ R’ = B’ F’ = R’ 

D = D U = U B = L 

D’ = D’ U’ = U’ B’ = L’ 
 

Y2 

L = R R = L F = B 

L’ = R’ R’ = L’ F’ = B’ 
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D = D U = U B = F 

D’ = D’ U’ = U’ B’ = F’ 
 

Z 

L = U R = D F = F 

L’ = U’ R’ = D’ F’ = F’ 

D = L U = R B = B 

D’ = L’ U’ = R’ B’ = B’ 
 

Z’ 

L = D R = U F = F 

L’ = D’ R’ = U’ F’ = F’ 

D = R U = L B = B 

D’ = R’ U’ = L’ B’ = B’ 
 

Z2 

L = R R = L F = F 

L’ = R’ R’ = L’ F’ = F’ 

D = U U = D B = B 

D’ = U’ U’ = D’ B’ = B’ 
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X Y 

L = B R = F F = U 

L’ = B’ R’ = F’ F’ = U’ 

D = L U = R B = D 

D’ = L’ U’ = R’ B’ = D’ 
 

   

   

   

   

   

 

   

   

   

   

   

 

   

   

   

   

   

 

   

   

   

   

   

7 



 

 
 

   

   

   

   

   

 

8 


