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How to Use Propositional Logic?

Problem: Determine the validity of the following reasoning

« Paul can eat if he has cooked a meal in the last 30 minutes and 
he is hungry. He is hungry provided he has not eaten in the last 15 
minutes and in the last 30 minutes he has not done any sport. 
If he is doing sport he cannot cook a meal at the same
time.Thereforeif Paul did not eathehadalreadyeatenin the last 
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time.Thereforeif Paul did not eathehadalreadyeatenin the last 
15 minutes or he did sport in the last 30 minutes »



Formalising the reasoning using the set BOOL ( {TRUE, FALSE}) in Event-B

NOTE: The importance 
of the prescise
interpreation of the 
natural language text; in 
particular words such as:  
can, should, could, must, 
may.

Intuitively, the reasoning
(expressedin theorem
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(expressedin theorem
axm9) must be false as 
nothing obliges Paul to 
eat (or cook). 

We will see this when we
launch the Rodin prover
on this theorem …

Formalising the reasoning using the set BOOL ( {TRUE, FALSE}) in Event-B

The prover
shows that the 
theorem is false 
when Paul is
not eating, he
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has not eaten, 
he has not done
sport and has 
not cooked



Alternatively, we can also use the prover directly
to show that the reasoning is wrong
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Theorem: the 
reasoning is
wrong

We now know 
under what
conditions the 
reasoning fails

Alternatively, we can also use the prover directly
to show that the reasoning is wrong

TO DO:
Change the 
specification so that
Paul is obliged to 
cook and eat when
he is hungry
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Specifications in Predicate Logic

Which of the following formulae are valid (true), and 
why?

1
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2

3

4
5

6

7

Specifications in Predicate Logic: lemma 7

This lemma is, perhaps, the 
most obviously true. So lets
put it into RODIN in Event-
B, using the BOOL set.
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Specifications in Predicate Logic: lemma 7

Not surprisingly, the Prover discharges this automatically
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Specifications in Predicate Logic: lemmas 1 to 3

The prover discharges 3 automatically, so we know it is true (provided the 
lemma is properly specified in Event-B). However, lemma1 and lemma2 are not 
proven automatically -does this mean they are false?

TO DO: 
verify and 
complete the 
lemmasusing
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lemmasusing
the same
style (based
on BOOL 
functions)



Specifications in Predicate Logic: another more direct 
specification style

We could also represent the lemma in a more direct way using a 
set –PSet, say - to explicitly represent the subset if the universe
for which the predicateP is true:

QUESTION: Which of the representations isbest?
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TO DO: verify and 
complete the lemmas
using this new style 
of specification
(based on set 
membership)

Specifications in Predicate Logic
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Specifications in Predicate Logic

Express the following using predicate logic

1. Susan introduced Mary to a student that nobody liked.

2. Only-if John has-talked-to every witness will Mary be-
satisfied.
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satisfied.

3. John introduced only MARY to Kate.

4. John introduces Mary only to KATE.

Specifications in Predicate Logic: 
Susan introduced Mary to a student that nobody liked.

TO DO: Complete 
the context
specification
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Specifications in Predicate Logic

Express the following using predicate logic

1. All students in the class can program in Java or C++
2. Some of the students can program in Java or C++
3. Every student who could not program in Java or C++ 

was paired with a student who could
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was paired with a student who could
4. Some students program in Java some of the time, others 

never program in Java

TO DO: Write an Event-B context to specify these properties


