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Exercise 2

Exercise 2 - Comments
Non-Terminals
Interconnections

Terminals

Your questions

A= {

t ,

N

,

}

My comments
The presence of unrecognized terminals in a
formal sentence implies exclusion from the
language

KNF - DNF

Exercise 3
3.1 Propositional logic’s semantics
3.2 At most two out of four
3.3 Normal forms
3.4 Truth tables and semantic equivalence
3.5 Entailment
3.6 The sheep and the forty lions

Exercise 3.1
Using truth tables find out which formulas
are tautologies and which are not

Exercise 3.2
at most half are true

Tautology: a formula which is true
in every possible
interpretation
at least half are false
What about the complexity of an algorithm
for solving this problem in general?

Exercise 3.4

Exercise 3.5

Tautologies are equivalent only to
other tautologies

If an interpretation is a model for all the
premises then it must be a model also for
the consequence

Resolution

Example 1

Rule of inference that leads to a refutation
theorem-proving technique

If it rains, Joe brings his umbrella

Refutation: sound and complete

If Joe has an umbrella, he doesn't get wet
If it doesn't rain, Joe doesn't get wet

Γ |= A ⇐⇒ Γc , {¬A}c �R �

Empty
clause

Prove that Joe doesn't get wet

Premise
Conclusion

expressed in KNF

Example 1
Premises
R⇒U
U ⇒ ¬W

¬R ⇒ ¬W

Conclusion
¬W

Premises

A ∨ ¬I
W ⇒ I � ¬W ∨ I
¬A
¬W ∧ ¬I ⇒ F � W ∨ I ∨ F

F

Either Heather attended the meeting or
Heather was not invited. If the boss wanted
Heather at the meeting, then she was
invited. Heather did not attend the meeting.
If the boss did not want Heather there, and
the boss did not invite her there, then she is
going to be fired.
Prove Heather is going to be fired.

Example 2

Conclusion

Example 2

Example 3
Either taxes are increased or if expenditures rise
then the debt ceiling is raised. If taxes are increased,
then the cost of collecting taxes rises. If a rise in
expenditures implies that the government borrows
more money, then if the debt ceiling is raised, then
interest rates increase. If taxes are not increased and
the cost of collecting taxes does not increase then if
the debt ceiling is raised, then the government
borrows more money. The cost of collecting taxes does
not increase. Either interest rates do not increase or
the government does not borrow more money.
Prove either the debt ceiling isn't raised or
expenditures don't rise.

Example 3

Example 3
3+8 ->

Premises
T ∨ (E ⇒ D) � T ∨ ¬E ∨ D 1
T ⇒ C � ¬T ∨ C 2
(E ⇒ B) ⇒ (D ⇒ I) � (E ∧ ¬B) ∨ ¬D ∨ I

¬T ∧ ¬C ⇒ (D ⇒ B) � T ∨ C ∨ ¬D ∨ B 5
¬C 6
¬I ∨ ¬B 7

Conclusion and its negated formulation
¬D ∨ ¬E � D ∧ E

3,4

E∨I

11+15 ->

10

4+8 ->

¬B ∨ I

2+5 ->

C ∨ ¬D ∨ B

8+12 ->

C ∨B

6+13 ->

B

14

7+14 ->

¬I

15

14+16 ->

11

16

¬B
�

QED

12

13

8,9

Caveat

Further Readings

Γ |= A =⇒ Γc �R Ac
Consider
A |= A ∨ B

Prof A. Cherubini’s notes on propositional logic
http://goo.gl/m3Ko (in IT)

