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“On the most imbalanced orientation of a graph” 
 

Abstract: 

We study the problem of orienting the edges of a graph such that the minimum over all the 

vertices of the absolute difference between the outdegree and the indegree of a vertex is 

maximized. We call this minimum the imbalance of the orientation. The studied problem is 

denoted by MAXIM. We first characterize graphs for which the optimal objective value of MAXIM 

is zero. Next we show that MAXIM is generally NP-complete and cannot be approximated within 

more than 1/2 in polynomial time unless P = NP. Then we describe a polynomial-time 

approximation algorithm and an exact polynomial-time algorithm for cacti. Finally, two mixed 

integer linear programming formulations are presented along with strengtehning methods. 

Numerical results are given. 


