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(1) We proved the decidability of entailments in separation logic with
monadic inductive definitions and implicit existentials. This system is obtained from the
bounded-treewidth separation logic SLRDbtw by adding implicit existential variables and restricting
inductive definitions to monadic ones. (2) We implemented an entailment checker for the logical
system of symbolic heaps with monadic inductive definitions. We proposed optimization of
equivalence relation on tree nodes. for efficient implementation. (3§ We proved the completeness of
an extension of Hoare"s logic and separation logic for pointer programs with mutual recursive
procedures. (4) For the satisfiability problem of symbolic heaps in separation logic with Presburger

arithmetic and inductive definitions. we first proved the system without any restrictions is
undecidable. Secondly we proposed some syntactic restrictions and we proved the decidability by
presenting a decision procedure.
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