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Program to Solve Rubik’s Cube 

TOSHIO SHINTANI†

Abstract: World famous Rubik’s cube had been brought by a student from Hungary before it was released officially in Japan. 
While looking back on its history, I introduce the algorithms to complete cubes which I figured out on my own. Then I outline the 
data structures and algorithms and show examples of calculation. I make a simple consideration about what is necessary for Robot 
to complete cubes. 
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Fig.3 Handwritten example of a rotation in Fig.1 
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Fig.5 State after executing reversing 2 edges 
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Fig.6 State after permutating 3 corners cyclically 
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Fig. 7 State after permutating 3 edges cycically 
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UP, DOWN, EAST, WEST, SOUTH, NORTH 
C

enum face { 
UP = 1, DOWN = 4, NORTH = 2, SOUTH = 3, 
EAST = 0, WEST = 5, OTHER = 7 

}; 

#define SIZE 3 // 3x3x3 
#define BITS 3 
#define NUMOFFACES 6 
struct cell { 

unsigned char position : BITS; 
// enum face 3

}; 
struct cube { 

struct cell face[NUMOFFACES][SIZE][SIZE]; 
}; 
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Fig.8 Coordinate System and 2D Array expressing a face  
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Fig.9 Example of Depth-first Search 
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Fig.10 Example of Depth-first Search (following Fig.9) 
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[1] http://news.nicovideo.jp/watch/nw3552013
[2] https://rubikcube.jp/history/
[3] http://www.cube20.org/
[4] . XNA

. 
, 2012
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Fig.11 Example of level-first search 
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