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ABSTRACT. Tbis paper is concerned with a very basic question: 

"What should we inler lrom a nonmouuJJi:onlc knowlegde base?" 

We preerent Uu-ee principies which we Judge essential to 

correctly mnswer tbis question. The second principie 

execeptions tlrst is the most important one. It sheds some 

ligbt upon a very obscura !ssue in nonmonoto~ic reaso~ing: tbe 

risAng of multiple extenslons. It pl&ys ~ very important role 

on tbe fo~m~lization of tbe frame p~oblem. It implies tbat 

abnormal!ties for the trame ax!om are calculated step by step 

l.nste&d ·oi globally IUI lllll seminal nonmonoton!c formall.sms doo 

se~se reasoning, nonmonoton!c 

1. INTIRODUCTI ON 

This paper is concerned with a very baslc question whicb 

!lll:iiould be answered before. any otber conshleroation is carried 

out w!tb respect to nonmonotonic reasoning: 

"WHAT SHOULD BE THE !JEDUC'l'!VE OUTCOME OF A NONMONOTONIC 

KNOftLli'WGE BASE?" 

We present three principies which we Judge essential to 

correctly answer this question. The first two are logical 

principies. Tbey are concerned w!th tbe design oi a logic 

modeling common sense reasonlng. The third principie is a 

metbodological one. It is concerned with under wbicb 

(pre)conditlons we should use a nonmonotonlc logic if we are to 

bave any bope it will satisfactorily model tbe real lite 
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~ituation under scrutiny. it is closely related to Carnap's 

requlrement oL total evidence [2], wh!ch is a metbodological 

require!lllent for t:!ie ul!le of indu.ctive logic. 

U~doubtedly the second principie wbicb 

:lil•st is tbe most important one. U 11heds some 

very obscure issue ln nonmonotonic rsasonlng: 

multiple extensions, speciaily in situ.ations 

call exceptions 

light upcm 11. 

tbe r!sl.ng of 

wbere intuition 

seems to indicate a single alternativa. We shall see tbat tbe 

p!tfalls pointed out by Hank and McDermott [5] are Just to be 

expected once the exceptions-flrst princ!ple is neglected as 

it really ia by all seminal nonmonotonic logics. Exceptions 

first principle ls this sort of thlngs tbat nobody notices it 

before, but once it is rewealed it looks just too obvious! 

Tbe next section describe!! the flrst principie. Section 3 

presents the second principle. First we enunciate it, then we 

sbow tbat the seminal nomonotonic loglcs do not comply with 1t. 

Tbe final section provides m briel discusslon on the issues 

t@uched by this paper. 

PRINCIPLE 1 

TDe general form ol a nonmonotonic inference rule ls tbe 

iollowlng: 

p; u 
(1) 

e 

WheJNJ P represents tbe premlses; U represents t.IJe 'tnccept J.ons' 

@~ undercutters; and C corresponds to tbe conclusion of tbe 

1 !!~l'e:rence. 

The nonmonotonic inference rules distingu!sh fro• tbe 

~~ductiva rules because tbe undercutters (U) are a sort of 

ffU3!f!!ttlve premi'sses, ie., U is Uu~ir absence rmther tb.lll.l!'i tbeir 

pwesence wbich brings torth tbe conclusion. 

We regard the undercutters (U) as an essential feature of 

~onmonotonic reasoning. Desp1te that, undercutters have usually 
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been negleted in Al. Tbis is certainly true about the seminal 

papera on tbe special issue on nonmonotonic reasoning of tbe 

Journal oL ArtiLicial lntelligence oL 1980. 

Principie 2 next wlll regulate tbe lnteraction between tbe 

derivation of undercutters and the application of nonmonotonic 

. rules. 

3. PRINCIPLE 2 CEXCEPTIONS FIRST> 

Derivations oL exceptions to nonmonotonic rules are privileged. 

Principie 2 states tbat considerations on the derivability 

of a~ exception to a nonmonotonic rule~ sbould precede 

considerations on tbe applicability of tbe respective rule, 

ie., if we bave reasons to believe in an exception for a rule 

(even if only defeasible) in a given epistemic situation, tben 

we sbould believe in it and consequently di~miss tbe 

respective rule. 

Existing nonmonotonic logics do not comply with tbis 

requirement, consequently in some si t uat i ons tbe use of a 

nonmonotonic rule may deter the derivation of its own 

exception. We believe tbis fact ls entirely counter-intultive. 

For example consider tbe following knowledge si t uat ion: 

(1) Normally, birds Lly unless tbey are penguins. 

(2) Normally, polar birds are penguins. 

(3) Penguins do not Lly. 

(4) Polar birds are birds. 

Suppose now that we are concerned about the flyness of 

polar birds. Wbat should be tbe outcome of tbis knowledge 

situation? Does a pola~ bird fly or not? 

lntuitively, using (2), we conclude tbat be is a penguln 

since we have no ground to challenge this inference. Therefore 

since penguin ls an exceptlon to rule (1), rule (1) is 
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defeated, thus blocking the derivation tbat be llies. Moreover, 

by applying rule (3), we conclude that he does not fly alter 

&lL 

However logics wh!cb do not comply wUh the 

exceptlons-first principie (circumscript!on and default logic 

for instance) would infer that either a polar bird flies and he 

is not a penguin, or that he is a penguin and be does not fly 

(this because they would produce two extensions for this 

theory, one .l.n which (1) 1s applied but not on, and other in 

which (2) 1s appll.ed but not (:11.). Observe tbat l.n the Urst 

extension we obtain tbe counter intuitive fact that a rule 

causes tbe non-derivation of its own exception). 

The exceptions-flrst princlple prescribes exactly that rule 

(2) should be appl1ed once it leads to an exception (penguin) 

to rule (1). 

3.t NONMONOTONIC lOGICS DO NOT COMPL Y 
EXCEPTIONS-FIRST PRINCIPLE 

WITH THE 

None of tbe nonmonoton1c loglcs proposed so fa:r in AI 
complies with tbe exceptlons-first principie. This is true fo:r 

McCartby's cl.rcumscrl.ption [8], Re!ter's default logic [17], 

Moore's auto-ep!stemic logic [9], Poole's logic [15], etc. We 

substant late this claim by present ing a symboHc example whlcb 

according to tbe exceptlons-first principie sbould lead to a 

single extension, but when formalized ln any of those 

nonmonotonic logics would lead to multiple extensions or 

minimal models. Next we present the example and its 

corresponding formalizations in McCartby's abnormality 

formalism, and Reiter's default logic. We chose these two 

logics to !llustrate our point bere because we regard tbe~ as 

the most popular nonmonotonic logics among the Al community, 

however this claim is equally valid to any nonmonotonic logic 

so far proposed in the literatura. 

In tbe following examples we represent a nonmonotonic rule 

l.n the form: 

956 



Mu~rre, 
p u 

(:0 p !!lt<J.nds for the positiva j)!1'S!lliiR!i!O!HI 9 

e u stmnds fi!H' underrcutterl!l exception¡¡¡ O!f 

e stands f Oh' t he conclu!!ion. 

When tbe rigbt hand side of tbe semicolon !s empty, ii 

me!UU! that t:11ere are no uru:lercutte:rs -to the ¡•ule. 

We sball represent rule (1) in tbe abnormmlity formalism 

the mxiom!!: (2) P ~ -ab1-->c 
(3) U ->ab1 

In default logic; rule (1) w!ll be represent as t~e 

multiple semi-normal default: 

p PB 
(5) (6) 

p 

(8) l?B ->B (9) PB 

Tbe evidence for P in (6) is not challenged, thus mccordi~g 

to the exceptlons-tirst principie P should be lnierred and (5) 

sbould be consequently defeated. Moreover -F (applying (7)) 

sbould also be derivad. 

Observe tbat our 'penguin example' tita exactly on this 

structure wbere B stands for blrd, P for penguin, F tor flies 

mnd PB for polar-bird. 

Now let's see the formalization of thh example 

McCartby's abnormality tormalism (for del:alls on 

abnormality formalism see [8]). 
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EXAMPLE 11 

(10) 8 ~ -ab1-->F 

(13) P -->-F 

(11) P-->·ab 1 

(14) PB -->B 

(12) PB ~ -ab 2 -->P 

(15) PB 

Thls theory has two ab-mlnlmal modela one contalnlng {PB, 

PB-->B, P -->-F, B, P, -F, ab1 , -ab2 J, and other contalning 

{PB, PB-->B, P -->-F, B, F, -p, -ab1 , ab 2J.Thus clrcumscrlption 

only allow us to infer the disJunctlon (P A -p) v (-p A F). So 

in this example clrcumscriptlon has not complled wlth the 

ezceptlons-Llrst prlnclple. 

Now let's see the formallzatlon of thls example In Relter's 

default loglc (for a more detallad presentatlon on 

Relter's default loglc see [17]). 

EXAMPLE 111 

LET T = <W,D>, Where 

"= {(18), (19), (20)} 

D {(16), (11)} 

B : MF , M-P 
(16) 

F 

(19) PB ->B 

PB MP 
(17) 

p 

(20) PB 

Thls theory has two extenslons one contalnlng 

(18) P ->-F 

{PB, PB -->B, P-->-F, B, P, ~}, and other contalning 

{PB, PB ·-->B, P -->-F, B, F, -p}. Thus in this example default 

loglc does not comply wlth the exceptlons-Llrst prlnclple 

confirmlng our clalm. 

4. PRINCIPLE 3 

All relevsnt undercutters Lor s nonmonotonlc rule wlthln s 

glven knowledge sltustlon should be llsted. 
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Principie 3 is 

pr inciple. It is 

a methodological rather than a 

concerned with the suitability 

logical 

of a 

nonmonotonic logic to represent a mundane 

guarantees that the logical formalization 

situation will in fact match reality. 

situation. It 

of a knowledge 

Principie 3 may be regard as the equivalent in nonmonotonic 

logíc for ''the requlre~Bent oL total evldenc_e in inductive logic. 

This principie guarantees that a nonmonotonic rule 1s n,ot 

applicable in a given knowledge sttuation unless the \otal 

available information in fact supports it. 

Nevertheless, thls principie i• often neglected (even 

denied) by most of the Al logiclans. A common mistake committed 

by tbem is to suppose that tbe use of a nonmonotonic logic 

would dispense with the necesslty of representing exceptions 

for the nonmonotonic rules altogether. 

lt is important to point o~t here that early papera on 

nonmonotonic logic in Al recognize the importance of taking 

into account all relevant information available wben using a 

nonmonotonic logic to formalizing a given knowledge situation. 

5. COI\jCLUSIONS ANO FURTHER WORK 

In this work we presented three principies whlch we Judge 

essential for the formalization of common sense reasoning. 

These principies are not complied with by any seminal 

nonmonotonic logic. We regard this fact as the reason for why 

these logics fail to formalize some knowledge sltuations as 1t 

has already been pointed out by some authors (5]. In another 

work [12] we present a nonmonotonic logic DLEF Deteaslble 

Loglc witb Exceptions First - which is designed according to 

these principies, and consequently it succeeds in tbose 

situations, specially it well formalizes the trame problem. At 

the moment we are developing a theorem prover for this logic 

[3, 41. 
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