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T \T|F T T T T A sentence is a logical expression that represents a fact:
T |F| F F T F F . . . .
I T 7T i T T i @ if t1,--- ,t, are terms, and P is an n-ary predicate (relation) symbol, then
P(t1,...,t,) is a sentence (atomic sentence).
F|F| T F F T T T
o if t; and ¢y are terms, then t; = 5 is a sentence (atomic sentence).
e if  and 3 are sentences, then (—a), (a A ), (aV f), (a D f), (a = p) are
Irntail mers  pund ’LM‘WLP\?H also sentences (follow the same precedence order as propositional logic).

e if v is a sentence, and v is a variable, then (Vv «), (Jv «) are also sentences.
O v Sovr/\'LFuJ A Switerce 0L ,‘H) V(g(); T , ' ,

@ a Geo 06 Suiterce 2 = Si”b"“ &b entails /ﬁ[’ (\‘/ ki€ 2, v(m)v'[):) Vlw) =T

All purple mushrooms are poisonous:

writtew T F o

Va Mushroom(x) A Purple(x) D Poisonous(x)
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@ No purple mushroom is poisonous:
Deduption Theorur Vo Mushroom(x) A Purple(x) D —Poisonous(z)
Qs mj ke ff Fonos Auoa @ All mushrooms are either purple or poisonous:

Tecvology Prowple Vo Mushroom(x) D Purple(x) V Poisonous(x)

@ De Morgan’s laws:
~(pAg)=-pV-gand =(pVq)=-pA—g
@ Distributive laws:
pPAG@VT)=@AQV(PAT)and pV (gAT) = (V) APV T) Va Mushroom(z) D

o Excluded middle: p Vv —p .
Contradiction: —(p A —p) (Purple(x) N\ —Poisonous(x)) V

Contraposition: p D ¢ =—qg D —p (—| Purp/e(a:) N POiSOI'IOUS(iIS’))
Exportation: pAgDr=pD(¢gDr)

All mushrooms are either purple or poisonous but not both:

Tautologies that use — and V to define all other connectives:
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a r=x PJ)>¢ —l( (orvg PV e ( PronTe ) v g To determine if KB = «:
S (1[; v (grpd) v (ipvgd viprgs @ Put KB and —« into CNF to get S.
ap v g o Check if S — []:
— ©Q Check if [] isin S. If yes, then return "unsatisfiable”.
@ Check if there are two clauses ¢1 and ¢z in S such that they resolve to produce
u )
p%ﬂtl/w‘c F v Gy E P G = v G a c3 not already in S. If no such c3 can be generated, then return "satisfiable” .
C )euv(wﬂ\\c D © Add c3 to S and go back to the first step.
KB:
De,r\h/m“(’/'/ﬁh 17]0 (O Vz GradStudent(x) D Student(zx),
Vx Student(x) D HardWorker(x),
% 0 .0 =« , Cu= C GradStudent(sue)
G eS or Liiv regoloveu e{ o eanier Qlowses Da oém‘vm‘/iaw Q: HardW orker(sue)?
- ~Student(x) v HardWorker(x) ~ ~HardWorker(sue) (negation of the query)
D«'QVW'C& : 9 — O . xIsue
~GradStudent(x) v Student(x) ~Student(sue)
x/sue
) = ¢ th C.
If S _t on Q }: GradStudent(sue) ~GradStudent(sue)
£ S =1 thw SE fodse (1o Qo pnsartis fiable ) =~
' |
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GSCA

Prasl_by_refutacion -
' ] ' Generic Separate-Conquer Algorithm: Given an atom ~ that we want to learn

rules about, and a training set 3, GSCA works as follows:

Y E o ’.ﬁ’ SU[a) s msmisfiable/

Initialize Xy, = 2.

Initialize m = {}, an empty set of rules.

?S—Ug/"&z_)[] repeat
Initialize Xtemp = Zeur-
» Check if S — [|: In!t!alize I' = true.
@ Check if [] is in S. If yes, then return "unsatisfiable” . ::g;llltze T=Io7
Q Check if there arfe two clauses ¢1 and ¢z in S such that they resolve to. produce Select an atom « from feature set. This is a nondeterministic step, and a
a c3 not already in S. If no such c3 can be generated, then return "satisfiable”. backtracking point, needs a heuristic to select c.
© Add cs3 to S and go back to the first step. Let ' =T Aa, 7 =T D7, Ztemp = {the instances in Tiemp with a = true}.

until ;e covers only positive instances (instances with v = true).
Let 7 = m U7 (add the newly learned rule).
Let Ycur = Xeur — Ltemp (exclude positive instances already covered by 7).

until 7 covers all (or most) of the positive instances in X.



