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Repetition

Basics

« tokens (particulars, instances): thingsin the
world (intime) - a, b, ¢

* types(in state spaces. states): a, 3, ?, s

* classification: A, set of tokens (A) is
classified in set of types

* if aisof typeawewrite: a} , a (with
respect to A)
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Constraints and Infomorphisms

e G? aresetsof types, eg. G={a, 3}, ? = {?}
* &5 ?Aisacongraint, e.g. if aisof typesa, R
then a hasto be of type ?

¢ ASC isaninfomorphism between
classifications

S S¢ f{0)! Aa
LA b e U
c! ~f(a
AT C 1 C ( )
10.07.2003 Repetition 5

Information Channels and Loca
Logics

e Cisaninformation channel, consists of
core C and infomorphisms from partsto C:

C
SN e

» Lisalocal logic, consistsof A, aset of
constraints of A and a set of normal tokens

» normal tokens: satisfy all constraintsinL
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State Spaces

« Sisastate space, consists of aset of tokens
(), aset of states (Og) and afunction
mapping between them: S = &S, O, statefi

« Evt(S) isthe according classification

e Log(S) isthelocal logic on Evt(S)
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Commonsense Reasoning

Overview

¢ Problem of Nonmonotonicity

 State Spaces, enhanced

» Background Conditions

 Relativising to a Background Condition
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The Problem of Nonmonotonicity

Baseball:
(ay) pitcher throws ball to batter
(R) ball will arrive at batter

b a+R
monotonicity:

a,a+ B
but:
(ay) ball hitsbird

b aja+ -B
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Real valued State Spaces

* S=&,01 R, statefi
* each stateisavector s with dimensionn

« s hasinput and output coordinates (s =
SiX's,) = observables

« outputs can be computed from inputs
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Judith’ s heating system

e astates = (Sy, S,, Ss, S Ss Sgr S7)
s,: thermostat setting 55 =s, =80
S,: room temperature 20 =s, =110
S,: power on (S; = 1) or off (s; = 0)
s,: exhaust vents blocked (=0) or clear (=1)
S5 op. conditions cooling E-1), off (=0) or heating (=1)
s {56: running yes (=1) or no (=0)
0 _s;: output air temperature 20 = s, =110

S
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Background Conditions

* Bisafunction from domainP to real
numbers

e Pininputsof S
—iscalled set of parameters of B

« astate ssatisfies B if the corresponding
inputs of s have same value as given by B
(s=B(@i)" il P)

+B=8B,0 P,i P,
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Silence

» aissilent onB, if it does not tell anything
about the parameters of B:
-s=gs'ifg=s' "tiB
-"ss:ifs=gs andsl athensT a

b if we are reasoning about an observablet,
then t must be either an explicit input or
output of the system (and not a parameter)
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Judith’ s heating system

(a,) thermostat: 65=s, = 70 a; a,+ R

(ay) roomtemperature: s, = 58

(ag) power: s3=0

(@) hot air is coming out of the vents

b a,, a, Raresilent about s, s,, S5 (Which are
supposed to be the parameters)

but:
ag is not silent about s,

a;,a,,a3+ R

Weakening

» Gisaset of types

* theweakening of B by G(B?QG isthe
greatest lower bound of all B, = B such that
every typeal GissilentonB,

b B7?aisrestriction of B to the set of inputs
il Psuchthataissilent oni

_ . Relativising to a Background
Judith’ s heating system Condition

(a,) thermostat: 65 =s, =70

(a,) room temperature: s, = 58

(as) power: s;= 0

() hot airiscoming outof the vents

B={s;=s,=s,=1}
P B?a,={s,= s =1}
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e Sgisrelativisation of Sto B
— subspaceof S
— only states that satisfy B

* Log(Sp) isthelocal logic on Evt(S) supported by B
— consistent states are those satisfying B

— entailment only over states satisfying B
*+ G+;?0 "ssat. B(ifs p"pl GthensT qfor somedl ?)
— normal tokens are those satisfying B
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Judith’ s heating system

(a,) thermostat: 65 =s, =70

(a,) room temperature: s, = 58

(a,) power: s; =0

(R) hot air iscoming out of the vents

* al, a2 + RBholdsin Log(Sg)
* because a5 not silent about s;: switch to B?ag

b al, a2 + Rdoes not hold in Log(Sg,43) (iSno
constraint there)

b al, a2, a3+ -Risconstraint in Log(Sg,,3)
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Strict Entailment

e Gb 5 ?: Gstrictly entails ? relativeto B
= Gty ? R
— dl typesin GE ? areslenton B
« then (conclusiony):
- ’()BD g ? isabetter model of human reasoning than G+g

— GP g ?ismonoatonicin Gand ? (only with weakening)

— if you have atype a not silent onBit is natural to
wegken B: B?a

— Gb g? doesnot entail: G,ab g,, ?0rGb 5, ?, @
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Representations

Overview

» The Problem of Imperfect Representations
* Representation Systems
» Explaining Imperfect Representations
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The bridge
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_C)ALOR
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The bridge

The bridge
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The Map Representation Systems
()ALOR
BRIDCE PP L
FawnLake * R= aC,Ltr;tls a "
representation system f
? g
correct -C={fiASC, g
BSC} isabinary
channdl A B
B {_h;sctgglgcd logic on Representations Targets
10.07.2003 Representations 27 10.07.2003 Representations 28

Representations

» aisarepresentation of b, c
if a,b are connected by
somecl C

L
— aisaccurate representation f g
of b, if cisnormal token
[CIY]
* contentof a:a ,G A B

fIa+.9(?) )
« arepresentsbasbeingof  Representations Targets
type Rif Bin content of a a a2 b} 5B
if a is accurate representation of b and arepresents b as
being of type 3 thenb] g3
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Explaining Imperfect
Representations

« tokensintarget
classification (B) are
really regions at times

« if by changesto b, this
givesriseto anew
connection ¢, between a

b,
b a represents both: b, and
1

b but ¢, supportsnot al of

the congtraintsof R
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