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We studied on the following three research topics. First, we proposed two
notions on dynamic quantitative information flow (QIF), analyzed the complexity for computing these
QIFs and implemented a tool for computing these QIFs based on model counting tools. Second, we
investigated the complexity of basic problems on register context-free grammar (RCFG). We then
proposed generalized RCFG and provided a sufficient condition for an RCFG to have decidability
property on basic problems. As an application of register models to software verification, we
studied LTL (linear-time temporal logic) model checking for register pushdown systems. We also
proposed a subclass of mu-calculus with the freeze quantifiers which are equivalent to register
automata. Furthermore, we investigated the reactive synthesis from visibly register pushdown
automata. Third, we introduced the optimal run problem for weighted register automata and analyzed

its complexity.
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