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Abstract: Combinatorial problems are those problems, whose requirements are an association of  

some conditions. The construction of efficient algorithms to find solutions of the combinatorial 

problems is still an interesting matter. In this paper, we choose appropriate representations for  

1.  Introduction

 

Permutations and partitions of a finite set are applied in many areas of sciences and technologies, 

e.g. scheduling problem, control problem and path finding problem... So modifying an exciting 

algorithm or constructing a new algorithm to generate permutations or partitions are attracted many 

researches [1-6,8].  
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2. Permutations generation by inv 

ersion vectors 

Let X be a finite set. A permutation of the set X is a checklist of its all elements. It is easy to see 

that each permutation of the set X is a bijection from X to itself.  

2.1  Permutation problem 

It is easy to show that the number of permutations is n!. The number of elements n is as big as 

great the time to find all permutations.  

2.3.1  Generating inversion vectors 

 

To perform the step 1 we consider each inversion vector (d1, d2, ..., dn) in Vn as a word d1 d2 ... dn 

on the alphabet N. We sort these words in ascending by the alphabetical order (see Example 2.3).  

Example 2.3: The sequences of permutations and inversion vectors of an 3-element set 

                                   

No Permutations Inversion vectors 

1 1 2 3 0 0 0 

2 1 3 2 0 0 1 

3 2 3 1 0 0 2 

4 2 1 3 0 1 0 

5 3 1 2 0 1 1 

6 3 2 1 0 1 2 

3. Conclusion 

 In this paper, we propose two new efficient algorithms to generate all permutations and all 

partitions of a finite set. Permutations are represented by inversion vectors whilst partitions by 

sequences of indices. The alphabetical order is used to sort representations of the problem's solutions 

in both algorithms. The obtained results point out that choosing appropriate representations for 

desirable solutions takes a great part in algorithm design. It makes an algorithm simpler, shorter and 

faster.  
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