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This research project mainly focused on formal verification methods for
hybrid systems, which are mathematical models of loT systems. The main research results include (1)
extension of the PDR model checking algorithm for verifying hybrid systems, and (2) elucidation of
the essence of PDR using lattice theory. In addition, the following results were obtained:
type-based verification for imperative languages equipped with pointers, methods for efficiently
testing systems with black boxes, and methods for oblivious monitoring that allow monitoring of data
containing sensitive information while it remains encrypted.
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Input : An instance (uF <’ a) of the

LFP-OA problem in L

Output : ‘“True’ with a conclusive KT sequence, or ‘False’ with a conclusive

Kleene sequence

Data: (X;C) where X is a KT sequence (Xo < -++ < X,—1), and C is a Kleene

sequence (Ci, Cis1,...,Cn-1) (C
Initially: (X;C):=(L<FL; ()
repeat (do one of the following)

KT sequence X.

let (X;C) := (X[X;

z £ a, and let (X;C) := (X;(z)).

(L,C1y...,Ca-1).

let (X;C) = (X;(z,Ci,...,Cn)).
Conflict If C; £ FX;_,, choose z €
F(Xi-1 Az) <z, and let

until any return value is obtained;

Unfold If X, < a, let (X;C) := (X
Induction If some k > 2 and z € L satisfy X; £ z and F(Xy-1 Az) <z,
= Xj Azla<j<k; C).
Candidate If C = () and X1 £ @, choose z € L such that z < X,,—; and

is empty if n = 7).

0 < < Xna TS0

L satisfying C; £ x and

(X;C) = (X[X; = X; Azla<j<i; (Citny - -, Cn))-

PDR

Valid If X4, < X; for some j < n — 1, return ‘“True’ with the conclusive

Model If C) is defined, return ‘False’ with the conclusive Kleene sequence

Decide If C; < FX;_1, choose z € L satisfying z < X;_, and C; < Fz, and
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