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In this research project, we established a framework for verification of
pointer-less imperative programs, especially C programs and LLVM intermediate representations: We
first transform a program into an equivalent logically constrained term rewrite system, and then
verify the rewrite system by means of rewriting induction or a proof system for all-path
reachability. Then, we implemented a verification tool based on the framework. In the framework,
equivalence of programs is reduced to inductive theorems, and is verified by rewriting induction.
Non-occurrence of a specified runtime error is reduced to an all-path reachability problem, and is
verified by a proof system based on co-induction. In addition, to compare a proof system based on
rewriting induction with a cyclic proof system, for a sequent w.r.t. inductive definitions
satisfying a certain condition, we showed transformations between a cyclic proof and a
rewriting-induction proof for validity of the sequent.
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int sum(int n){
inti, z=0; sum(n) - u(n,0,0)
for(i=0; i<=x; i++) z +=1i; ¥ —— u(n,i,z) - u(ni+l,z+i) [i<n]
return z; u(n,i,z) - z [i>n]
}
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