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Language Ontology Epistemology
Propositional Logic | facts true/false/unknown
First Order Logic facts, objects, relations true/false/unknown
Temporal Logic facts, objects, relations, times | true/false/unknown
Probability theory | facts degree of belief€[0, 1]
Fuzzy logic degree of truth €[0, 1] known interval value
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Sentence = AtomicSentence
| Sentence Connective Sentence
| Quantifier Variable, ... Sentence
| ~ Sentence

| ( Sentence )
AtomicSentence = Predicate(Term, ...) | Term = Term
Term > Function(Term, ...)

| Constant
| Variable
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Connective > = | A | V | &
Quantifier > V | 3
Constant = A | X, | John | ...
Variable 2 a | x | ...
Predicate > Before | HasColor | ...
Function = MotherOf | LeftLegOf
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* Brother(John, Richard) /A Brother(Richard, John)
* Older(John, 30) V Younger(John, 30)

* Older(John, 30) = ~Younger(John, 30)

* ~Brother(Robin, John)
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Vv (Variables) {Sentence)

Everyone at the class is smart

Vvx at(x, Class) = Smart(x)
b S LS S ples (Ao o F LSl il geges s 0
AT s o Sentence
at(KingJohn, Class) = Smart(KingJohn)
A at(Richard, Class) = Smart(Richard)
A at(Class, Class) = Smart(Class)
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d{Variables) {Sentence)

Someone at class is smart

Jx at(x, class) A Smart(x)
2l UK b oS e ol (e S F LSl il 395 s ®
AT s s Sentence
at(KingJohn, Class) A Smart(KingJohn)
v at(Richard, Class) A Smart(Richard)
v at(Class, Class) A Smart(Class)
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Vx Vy Parent(x, y) = Child(y, x)
Ix 3y Owner(X, Y)
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L e ol Vx3y mother(y, X)
Vx at(x, Class) A Smart(x) Jyvx mother(y, x)
TR ahe L
dx at(x, Class) = Smart(x)
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—(3IXP) = Vx—-P
VXP = —3x—P
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Vvx Likes(x, lceCream)
3x Likes(x, Broccoli)

—3x —Likes(x, lceCream)
—Vx —Likes(x, Broccoli)
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Parent ..~ , Sibling _o 25 :Jks °

Vx,y Sibling(x,y) < [~(x = ) A Imf— (m = 6§ A
Parent(m,x) A Parent(£x) A Parent(im,y) A Parent(Z£y)]
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Vx,y Brother(x,y) = Sibling(x,y)

il oo yesed OT Eige Aly o a jole ®
Vm,c Mother(c)=m < (Female(m) A Parent(m,c))

Al o 5B ol (g1l “Sibling” daf,
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Vx,y Sibling(x,y) <> Sibling(y,x)
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—3x,s {x|s} = {}
VX,s X € s <> s = {X|s}
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V81,8, 8, C8, < (VXX €8y =X €5,
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— Vt,s,b Percept([s,b,Glitter],t) = Glitter(t)

— Vt Glitter(t) = BestAction(Grab,t)
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* Vx,y,a,b Adjacend[x.y],[a,b]) <
[aab] < {[X+1 aY]a [X' 1 >Y]>[Xay+ 1]> [X’y_ 1 ] }

O Slos gas @
« Vs,t A(Agent,s,t) A Breeze(t) = Breezy(s)
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Type(X;) = XOR

Type(X,, XOR)
XOR(X,)
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-Vt,,t, Connected(t,, t,) = Signal(t,) = Signal(t,)

-Vt Signal(t) = 1 v Signal(t) = 0

-1#£0

-Vt,,t, Connected(t,, t,) = Connected(t,, t,)

-Vg Type(gd) = OR = Signal(Out(l,g)) = 1
<> dn Signal(In(n,g)) =1

-Vg Type(g) = AND = Signal(Out(l,g)) = 0
< Jn Signal(In(n,g)) =0

-Vg  Type(g) = n&QRA come-200gnal(Out(l,g)) = b

< Signal(In(1,g)) # Signal(In(2,g))
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P Dlas 4505 €5 4 by o 5313 03 505 IS D

Type(X,) = XOR Type(X,) = XOR
Type(A,) = AND Type(A,) = AND
Type(O,) =OR

Connected(Out(1,X,),In(1,X,))
Connected(Out(1,X,),In(2,A,))
Connected(Out(1,A,),In(1,0,))
Connected(Out(1,A,),In(2,0,))

Connected(In(1,C,),In(1,X,))
Connected(In(1,C,),In(1,A,))
Connected(In(2,C,),In(2,X,))
Connected(In(2,C,),In(2,A,))

Connected(Out(1,X,),0ut(1,C,)) Connected(In(3,C)),In(2,X,))
Connected(Out(1,0,),0ut(2,C,)) Connected(In(3,C,),In(1,A,))
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3i,,1,,i; Signal(In(1,C,)) = i; A Signal(In(2,C,)) = i, A Signal(In(3,C))) = i; A
Signal(Out(1,C,)) = 0 A Signal(Out(2,C,)) =1

oS sls Gy
{1,/1, /1, 1/0},
{1,/1, 5/0, 1,/1},
{1,/0, L,/1, ,/1}
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Ji,i,,0 Signal(In(1,C,)) = 1, A Signal(In(2,C))) = 1, A
Signal(Out(1,X,)) =0
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Vg Type(g) = XOR = Signal(Out(1,g)) =1 < Signal(In(1,g)) # Signal(In(2,g))
sk oS 5 iola 63555 51

Signal(Out(1, X,)) =1
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