
Lecture 2

Part C

Case Study on Reactive Systems -
Bridge Controller 
Initial Model: Invariant Preservation



Design of Events: Invariant Preservation
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Sequents: Syntax and Semantics
Syntax

Semantics

Q. What does it mean when H is empty/absent?
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PO/VC Rule of Invariant Preservation identity of
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PO/VC Rule of Invariant Preservation: Components

c: list of constants
A(c): list of axioms
v and v’: variables in pre- and post-state
I(c, v): list of invariants

G(c, v): guards of an event

E(c, v): effect of an event’s actions

v’ = E(c, v): BAP of an event’s actions 

pre-EHE.cn>
( ⇐ <d > p¥*v:<re> f5

" Eed>sand in
'
>=<n-11>

:<ÉtachPo rule
= EM

BAP:Ñ= should be
fled>MY Eed>said instantiated for

I e-→
- °:-<¥>

every event .AKAI <AXMO- I > Ikd>sans)=
the

A-KHE aXM0- I < two- I a. TWO-2>IT-kdssaj-o.ua/BAP:/nI-fn-tYLn3--Ln-DIzKdysLnD---nvO-Z
↳ determines arabledress of event

→ ↳ values of variables in post-state i.to
pre-

state exp.
=



PO/VC Rule of Invariant Preservation: Sequents

Q. How many PO/VC rules for model m0?
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Q. What does it mean when A is empty/absent?

Examples

Inference Rule: Syntax and Semantics
Syntax Semantics
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Proof of Sequent: Steps and Structure

Outstanding Sequent to Prove
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Justifying Inference Rule: OR_L
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Example Inference Rules



Discharging POs of original m0: Invariant Preservation
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Discharging POs of revised m0: Invariant Preservation
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