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1. Introduction 

The Last Two Centers (L2C) step of a 6×6 cube appears significantly more complicated than that of smaller 
cubes because each center consists of a 4×4 block. Some approaches require memorizing many case-
specific algorithms, which may create a substantial memory burden for beginners. 

For a casual beginner, however, the primary challenge is not move optimization but algorithmic memory. 
After learning CFOP and solving 4×4 and 5×5 cubes, adding a large collection of additional 6×6 L2C 
algorithms can become overwhelming. 

This note presents a minimal-memory approach for 6×6 L2C. Instead of memorizing numerous individual 
cases, the beginner first reduces the configuration intuitively whenever possible and then applies a small 
set of local commutator-based operations to solve the remaining pieces. 

In the cubing community, commutators refer to sequences designed to swap a small number of target 
pieces while preserving the rest of the cube. This locality property is especially valuable for L2C solving 
because previously completed center colors should not be disturbed. 

Experienced cubers often recognize that apparently different cases may share similar underlying structures 
through commutators, conjugates, and setup transformations. This note adopts a beginner-oriented 
perspective by focusing on visual recognition, local swaps, and memory reduction. 

For 6×6 L2C, the remaining configurations can often be addressed using three types of commutator-based 
local swaps: 

 TT (Top–Top) swap: a local swap involving the topmost target center positions on the working 
faces. 

 MM (Middle–Middle) swap: a local swap involving the middle edge-pair target positions on the 
working faces. 

 CC (Center–Center) swap: a local swap involving the inner 2×2 center block positions on the 
working faces. 

The detailed definitions and representative configurations of TT, MM, and CC structures are provided in 
Section 3. 

The goal of this approach is not speed solving. Instead, it is to provide a beginner-friendly framework that 
minimizes memorization requirements while maintaining a reliable solving process. 
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2. Reduction Strategy 

A 6×6 center consists of a 4×4 block. During L2C solving, pieces that can be conveniently moved to their 
correct locations are handled first. 

A beginner does not need to construct every center position through predefined algorithms. Instead, the 
configuration can first be reduced intuitively by placing as many center pieces as possible into their correct 
locations. 

After intuitive reduction and swapping, the remaining pieces may not always form perfectly separated edge 
pairs. Adjacent or partially connected center pieces may remain. These residual configurations do not 
necessarily require completely new algorithms. 

Instead, the cuber can identify the remaining local structure and apply an appropriate commutator-based 
repair operation. 

The guiding principle is: 

Reduce the configuration whenever convenient, identify the remaining local structure, and repair the 
pieces using a few reliable commutator-based operations. 

This approach avoids the need to memorize a large database of individual L2C algorithms. 

 

3. TT, MM, and CC Commutator Reference Cards 

Definition of TT, MM, and CC Structures 

In this note, TT, MM, and CC describe the relative locations of the target center pieces involved in local 
commutator-based swaps. 

Using the 4×4 center face representation shown in Figure 8.1: 

 TT (Top–Top swap) refers to swapping the target center pieces located at the topmost right corner 
positions within the 4×4 center blocks on the Orange top working face and the Green front working 
face. 

 MM (Middle–Middle swap) refers to swapping the middle edge-pair positions. For the right 
orientation, the target pieces are located at the second rightmost edge-pair positions on the top slice 
of the Orange top working face and the Green front working face. For the left orientation, the 
corresponding second leftmost edge-pair positions are used. 

 CC (Center–Center swap) refers to swapping positions within the inner 2×2 center block located 
at the center of the 4×4 center area. For the right orientation, the target pieces are located in the 
right-side positions of the inner 2×2 center block on the Orange top working face and the Green 
front working face. For the left orientation, the corresponding left-side positions are used. 

These names describe the geometric locations of the target pieces rather than complete cube cases. Different 
residual configurations may be transformed into these local swap structures through rotations, piece 
rearrangements, or other setup operations. 
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Figure 8.1 provides six representative reference cards covering the three commutator families used in this 
approach: 

 TT and BT orientations; 

 MM right and left orientations; 

 CC right and left orientations. 

A consistent reference orientation is used throughout the figure: 

 The Orange center is shown as the top working face. 

 The Green center is shown as the front working face. 

Each reference card contains: 

1. The representative 4×4 center configuration. 

2. The corresponding direct solution sequence. 

 

Figure 8.1. Six representative commutator reference cards for 6×6 L2C. 
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These cards are not intended to represent every possible L2C case. Instead, they provide visual references 
for recognizing common local structures that frequently appear after intuitive reduction. 

A beginner can therefore focus on understanding the relationship between remaining pieces rather than 
memorizing a large collection of independent algorithms. 

The six reference cards represent three commutator families: TT, MM, and CC. Each commutator performs 
a local swap of target center pieces while preserving the colors of other completed center pieces. 

The TT case can either be solved using its direct commutator or transformed into the BT orientation and 
solved using the familiar Sune operation. MM and CC cases are handled using their corresponding 
orientation-specific commutators. 

 

4. Example: Solving an MC/MC Residual Configuration 

In this note, MC/MC (Middle–Center/Middle–Center) refers to an adjacent Middle-Center residual 
configuration in which one MC structure appears on the Orange top working face and the corresponding 
MC structure appears on the Green front working face. 

Unlike TT, MM, and CC, MC/MC is not a separate commutator family. Instead, it demonstrates how a more 
complicated residual configuration can be decomposed into familiar local swap structures. 

An MC/MC configuration contains adjacent middle and center pieces rather than completely separated edge 
pairs. Instead of memorizing a new MC/MC algorithm, the remaining pieces can be solved by applying the 
known local structures separately: 

1. Use an MM swap to solve the middle-related target pieces. 

2. Use a CC swap to solve the center-related target pieces. 

This example illustrates an important principle of the minimal-memory approach: 

A complicated residual configuration does not necessarily require a new algorithm. It can often be 
decomposed into familiar local swap operations. 

By recognizing the underlying local structures, beginners can solve additional configurations without 
increasing the number of algorithms they need to memorize. 

 

5. Memory Consideration 

The major advantage of this approach is the reduction of algorithmic memory requirements. 

A beginner does not need to memorize every possible 6×6 L2C configuration. Instead, the beginner only 
needs to remember: 

 the intuitive reduction strategy; 

 how to recognize common local structures; 

 the TT, MM, and CC commutator reference cards; 

 how transformations and local repairs can simplify unfamiliar configurations. 

Because the MM and CC commutators preserve other completed center colors, the beginner can apply them 
sequentially without repeatedly rebuilding solved portions of the centers. 
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The reference cards in Figure 8.1 serve as a long-term memory aid. If a beginner forgets an algorithm after 
not using a 6×6 cube for some time, the visual patterns provide a quick way to recover the required 
operations. 

 

6. Conclusion 

The larger center structure of a 6×6 cube does not necessarily require a proportional increase in memorized 
algorithms. 

By combining intuitive reduction, structural recognition, and commutator-based local swaps, a beginner 
can solve 6×6 L2C with a significantly reduced memory burden. 

The main idea can be summarized as: 

Reduce first, recognize the local structure, and solve the remaining pieces using a few reliable 
operations. 
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