Semantics: General Id

A semanticsspecifies the meaning of sentences in the
language.

An Interpretationspecifies:
L1 what objects (individuals) are in the world

L] the correspondence between symbols in the comput
and objects & relations in world
L] constants denote individuals

Ll predicate symbols denote relations
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Formal Semantig

An Interpretationis a triplel = (D, ¢, ), where

Ll D, the domain, is a nonempty set. ElementsDfare
iIndividuals.

Ll ¢ is a mapping that assigns to each constant an elen
of D. Constant denotesindividual ¢ (c).

L1 7 is a mapping that assigns to eaelry predicate
symbol a relation: a function from" into {TruE, FaLsH.

m
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Example Interpretatic

Constants:phone pencil, telephone
Predicate Symbolnoisy(unary),left_of (binary).

D ={ }.

¢ (phong = LI, ¢(pencil) = L1, ¢ (telephong =

w(noisy: | (L) rase| (L)) TrRUE| (L) FALSE

7 (left_of):
(L, Yy rawse| (L, L) TrRUE | (L, Ld) TRUE
(L, LY eawse | (L, L1y rawse| (L, L1)  TRUE
(L, L) rase| (L, L) rase| (LD, LJ)  PALSE
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Important points to not

L] The domairD can contain real objects. (e.g., a perso

room, a course)D can’t necessarily be stored in a
computer.

Ll 7 (p) specifies whether the relation denoted by ey

predicate symbab is true or false for each-tuple of
iIndividuals.

L] If predicate symbop has no arguments, ther(p) is
elthertrRuE Or FALSE

m
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Truth in an interpretatio

Each ground term denotes an individual in an interpretati
A constantc denotes il the individualg (c).

Ground (variable-free) atom(ty, ..., th) IS

L[] true in interpretation if 7 (p)(t;, ..., 1) = TRUE Where
ti denoteg; in interpretatiorl and

L false in interpretatioh if 7 (p)(t;,...,t}) = FALsE

Ground claus& < b1 A ... A by IS false In interpretatiom
If his false inl and eachp; Is true inl, and is
true in interpretation otherwise.

m
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Example Truth

In the interpretation given before:

noisy(phong

noisytelephonég

noisypencil

left_of (phone pencil)

left_of (phone telephoneg

NOISY
NOISY

NOISY

pencil) < left_of (phone telephong

pencil) < left_of (phone pencil)

phong <« noisytelephong A noisypencil)

true
true
false
true
false
true
false

true

m
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Models and logical conseqguent

L1 A knowledge base&KB, is true in interpretatioh if and
only if every clause irKB is true inl.

L] A model of a set of clauses is an interpretation in wh
all the clauses are true.

L] If KBis a set of clauses amplis a conjunction of atoms
gis a logical consequencef KB, written KB =g, If g
IS true in every model oKB.

[l Thatis,KB |= gif there is no interpretation in whickB
IS true andy is false.

C
[]
H
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KB =

Simple Exampil

Pp<q.

ol

I <— S.

n(P) nw(@ =m) w9

TRUE
FALSE
TRUE
TRUE
TRUE

— p, KB

TRUE TRUE
FALSE FALSE
TRUE FALSE
TRUE TRUE
TRUE FALSE

— (, KB

£ 1, KB

TRUE
FALSE
FALSE
FALSE
TRUE

LS

IS a model ofKB
not a model oKB
IS a model ofKB
IS a model ofKB
not a model oKB

]
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User’s view of Semantic

[1 Choose a task domaiiintended interpretation.

[1 Associate constants with individuals you want to narn

[1 For each relation you want to represent, associate a
predicate symbol in the language.

[ Tell the system clauses that are true in the intended
Interpretation: axiomatizing the domain.

[1 Ask guestions about the intended interpretation.

[ If KB

= ¢, theng must be true in the intended

Interpretation.

]
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Computer’s view of semanti

The computer doesn’t have access to the intended
Interpretation.

All it knows is the knowledge base.

The computer can determine if a formula is a logical
consequence of KB.

If KB = gtheng must be true in the intended
Interpretation.

If KB & gthen there is a model B in whichg is
false. This could be the intended interpretation.

]
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