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Abstract

There are many methods to solve Rubik’s cube manually, such as layered method, edge method,
bridge method, angle method, CFOOP method, CFOP method, and smiling face tiger method. The
exhaustive search method for computer restoring Rubik’s Cube requires calculating all states of
Rubik’s cube. The computational load is huge and the method’s efficiency is low. In this paper, a
layer-by-layer algorithm for computer restoration of third-order Rubik’s cube is studied. First, a
mathematical model is established; second, Rubik’s Cube is judged hierarchically, and then
squares of each layer are restored by cyclic mode. On this basis, the flowchart for restoring each
layer of Rubik’s cube is designed. The simulation results prove the feasibility of the method.
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Figure 1. The coordinates of the cubes
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Figure 2. Initial and target states of upper layer. (a) Initial state of module 1, (b) Target state of module 1, (c) Initial state of
module 2, (d) Target state of module 2
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Figure 3. Flow chart of module 1
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Figure 4. Flow chart of module 2
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Figure 5. Initial and target states of middle layer. (a) Initial state of module 3, (b) Target state of module 3
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Figure 6. Flow chart of module 3
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Figure 7. Flow chart of module 4
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Figure 8. Initial and target states of corner cubes of bottom layer. (a) Initial state of module 4, (b) Target state of module 4
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Figure 9. Initial and target states of corner cubes of bottom layer. (a) Initial state of module 5, (b) Target state of module 5
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Figure 10. Flow chart of module 5
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Figure 11. Initial and target states of edge cubes of bottom layer. (a) Initial state of module 6, (b) Target state of module 6
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Figure 13. Initial state of edge cubes of bottom layer
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Figure 14. Flow chart of module 7
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