RESOLUTION &FIRST-ORDER
® 1.oGIC IN-CLASS-EXERCISES

Instructor: Wei Ding

USING RESOLUTION FOR
PROPOSITIONAL CALCULUS

Makes a proof by contradiction

Works with c%a(il.ses --- knowledge is Jcep]fesente1 as
conjunction of disjunctions (conjunctive normal form

Does not use modus ponens; uses the inference rule of
resolution (m,n>0):

Av..vA vC; B;v..vB,v~C

Av..vA vB,v..vB

m

Steps of a resolution proof:
1. Convert assumption into clauses
Convert negated conclusion into clauses

2.
3. Determine if the (fmptgf clause (ifm be derived from the
clauses generated 1n steps 1 and 2.

o Yes: theorem is proven
o No*: theorem is not proven




PROOF BY CONTRADICTION

Assume you want to prove: Al,...,An |- B then the
truth of this statement 1s verified as follows:

o We assume that Al,..,An is true

o We assume that ~B is true

o We show that it can never be the case that Al,..,An are
true and B 1s false...; that 1s, we look for a contradiction
(e.g. P and ~P are both true).

RESOLUTION FOR PROPOSITIONAL
CALCULUS

Proof by Resolution:
PviQAR),Q>S,P>Q |=R>S




RESOLUTION FOR PROPOSITIONAL
CALCULUS

Solution: Pv(QAR),Q > S, P> Q |=R>S
Clauses:

PvQ

PvR

~QvS

~PvQ

R

~S

~Q using 3,6

~P v S using 3,4

~P using 6,8

Q using 1,9

nil by ~Q A Q using 7,10

REPRESENT THE FOLLOWING SENTENCES
IN FIRST-ORDER LOGIC

Some students took French in Spring 2001
Every student who takes French passes it
Only one student took Greek in spring 2001

Politicians can fool some of the people all of the
time, and they can fool all of the people some of
the time, but they cannot fool all of the people all
of the time.




