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On the values of the permanent function 

 

Abstract :  Two important functions in matrix theory, determinant and permanent, look very similar: det(A) is the sum over all 

permutations pi of a sign(pi) times the product over all i of a_{i,pi(i)}, and per(A) is the same but without the factor sign(pi).  

 

These functions are in the center of the investigations for several centuries because of their numerous applications and a number 

of open mathematical problems. For example, while the computation of the determinant can be done in a polynomial time, it is still 

an open question, if there are such algorithms to compute the permanent. Consequently, the question of the values that  

permanent can achieve, is actual. We will talk about recent results in this direction including the following two of our works. 

 

In 1974 Wang [4, Problem 2] posed a question to find a decent upper bound for |per (A)| if A is a square (−1, 1)-matrix of rank k, 

see also Problem 6 in [3, Chapter 8.4]. In 1985 Kräuter [2] conjectured a certain upper bound.  We prove the Kräuter’s conjecture 

and thus obtain the complete answer to the Wang’s question as well as characterized the matrices with the maximal possible 

permanent for each value of k. 

We improve the Brualdi-Newman bound [1] for the consequent values of permanent of (0, 1) matrices. 

 

The talk is based on the joint works with M. Budrevich and K. Taranin 
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