Abstract 
An automatic termination proof procedure for logic programs with mutual recursion is presented. Argument sizes are measured by semi-linear norms. To get an upper bound for local variables in recursive literals, linear predicate inequalities are applied. They are automatically derived by associating linear constraints with program clauses. In the case of direct recursion solving these constraints is straightforward. In the general case of mutual recursion we get a system of linear constraints with several variables for which a minimal integral solution is required. Thus we end up with a problem of integer linear programming which is known to be NP-complete in general. Based on theorems of Cottle, Veinott and Chandrasekaran we show that the special structure of the constraints derived by our algorithm allows to apply an algorithm of Karmarkar which is polynomial. Based on linear predicate inequalities termination proofs are derived by showing that all elementary cycles of the strongly connected components of the program's predicate dependency graph have negative weight.

