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3. Ian Parberry's Algorithm 

We will discuss an innovative idea of the algorithm of Ian Parberry[13] in this 

section. By knowing his method the readers can understand our new method more 

easily. The first step of his method is to find some structured closed knight's tour on 

the boards smaller than 10×10 as bases. While trying to generate a closed knight's 

tour on a larger board, he splits the board into four smaller pieces to constructs a 

knight's tour for each piece and then deletes 4 edges to add another 4 edges as 

replacements. After that, all these four unallied closed knight's tours on the smaller 

boards are connected masterly to create a complete closed knight's tour for the 

original board. This method claims on that all the bases must be structured knight's 

tours. The reason is that some particular edges need to be removed while combining 4 

smaller boards. If the tours on them are structured, there are some fixed edges in the 

corners that can be altered and the structured characteristic of the combined larger 

board is guaranteed.  

The principle of partitioning is dividing the boards into four quadrants as evenly 

as possible. More precisely, each side of length n = 4k for some k∈N is divided into 

two parts of length 2k, and each side of length n = 4k+2 is divided into one part of 

length 2k and the other of length 2(k+1). For example, in the construction of an n×n 

board, where n = 4k, the four quadrants are each 2k×2k. If n = 4k+2, then the four 
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quadrants are 2k× 2k, 2k× 2(k+1), 2(k+1)× 2k, and 2(k+1)× 2(k+1), respectively. 

Notwithstanding the length of each side is not always even, divide it into the most 

equal two parts reserving the odd part for the first segment and the even one for the 

second segment. Hence, each side of length 4k+1 is partitioned into one part of length 

2k+1 and the other part of length 2k. Similarly, each side of length 4k+3 is divided 

into one part of length 2k+1 and the other part of length 2(k+1). Fig. 10 demonstrates 

some partition patterns (not all possibilities are shown here). 

 

 
Fig. 10. Some examples for partitioning. 

 

After partitioning and generating a closed knight's tour for each quadrant, 

Parberry adopts the strategy presented in Fig. 11 to integrate them with each other. Fig. 

11(a) illustrates the moves at the inside corners of the quadrants. Firstly remove the 

four edges A, B, C, D shown in Fig. 11(b) and then replace them with the four edges 
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E, F, G, H shown in Fig. 11(c). Obviously, the outcome is also a structured knight's 

tour. Fig. 12 portrays the technique on a 12×12 board consists of four duplicates of a 

closed knight's tour on a 6×6 board. 

 

 
Fig. 11. The technique of merging four structured knight's tours into one: (a) the 
moves at the inside corners (b) the edges A, B, C, D to be removed and (c) the edges 
E, F, G, H to be added 

 

 

Fig. 12. A closed knight's tour on a 12×12 board generated from four copies of a 
closed knight's tour on a 6×6 board. 
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In the paper of Ian Parbarry, the boards that can be processed are all square-alike 

boards, such as n×n, n× (n+1) and n× (n+2) boards. His algorithm can be easily 

implemented by using the technique of recursion. 


