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Abstract The termination of loop programs plays an important role in program analysis. This paper focused on the ter-
mination of linear assignment loop programs which have no traditional linear ranking functions. Based on the precise
computation of A"x, this paper expanded the concept of traditionally defined raking functions, gave a definition of k-
ranking functions and proved the existence of k-ranking functions. All the computations on the synthesis of k-ranking

functions were done by Regularchains,a symbolic computation tool in Maple. Experimental results show that some linear

loop programs which have no traditional linear ranking functions indeed can be proven to be terminating by the proposed

method.
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