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A b s t r a c t 

The a im of the present paper is to reveal the 
in ter re la t ion between general patterns of non
monotonic reasoning and mul t ip le belief revi
sion. For this purpose we define a nonmono
tonic inference frame in which ind iv idua l infer
ence rules have been proposed in the l i terature 
but their combinat ion as a system has not been 
invest igated. It is shown tha t such a system is 
so strong tha t almost al l the rules ( including 
the supracompactness) suggested for nonmono
tonic inference relations in the l i terature hold in 
i t . We prove tha t this nonmonotonic inference 
frame is s t r i c t l y correspendent w i t h mul t ip le 
belief revision operat ion. On the basis of this 
result we analyse a specific paradigm of defult 
theory which satisfies all the rules under con
siderat ion and discuss l im i ta t ions of methods 
based on consequence relations for the study of 
nonmonotonic reasoning. 

1 I n t r o d u c t i o n 
In recent years much work has been done on the relat ion
ship between nonmonotonic reasoning and belief revision 
[Makinson and Gardenfors 1991] [Brewka 1991] [Nebel 
1992] [Cravoand Mar t ins 1993] [Li 1993][Gardenfors and 
Makinson 1994] [Bout i l ier 1994] [Gardenfors and Rot t 
1995] [Zhang 1996]. A very close correspondence be
tween them has been found based on the fo l lowing formal 
t rans lat ion: 

The main idea is to ident i fy revision of a belief set K 
by a proposi t ion A w i t h nonmonotonic inference f rom 
A under the guidance of the background knowledge A'. 
W i t h th is connect ion, i t has been shown in [Makinson 
and Gardenfors 1991] [Gardenfors and Rot t 1995] that 
each postulate for the belief revision funct ion * can be 
translated in to a plausible condit ions on the nonmono
tonic inference re lat ion |~; conversely, almost all the 
plausible condit ions on the nonmonotonic inference re
lat ion in the l i terature can also be translated in to condi
t ions on * tha t are consequences of the postulates for the 

Th is extension is also essential because it enables a t reat
ment of inference relat ion in which premises are arb i t rary 
sets of proposit ions, inc lud ing inf in i te sets. 

The questions arises natura l ly now tha t : 

• how the nonmonotonic inference rules on |~ are ex
tended to the inf in i te level so tha t they are s t i l l p lau
sible for nonmonotonic reasoners; 

• how an inf in i te revision f ramework is constructed so 
that it is a natura l general ization of the or iginal one; 

• whether the st r ic t correspondence between belief 
revision and nonmonotonic reasoning can be pre
served in the set t ing of the extended frameworks. 

Fortunately, the first question has been widely inves
t igated in the l i terature [Makinson 1989] [Freund 1990] 
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[Makinson 1993] [Herre 1994], only the presentation of 
the extended rules is mostly in the Tarski-style's infer
ence operation C. 

As far as the generalization of belief revision are con
cerned, [Zhang 1996] presented a kind of multiple revi
sion framework, called general revision, which enables 
a treatment of revisions of belief set by arbitrary set 
of sentences. [Zhang et al. 1997] further developed the 
framework by providing two presentation theorems and 
suggesting an additional postulate to characterize the in
finite properties of revision operations. 

This paper is devoted to the last question. In the next 
section, we combine some of the nonmonotonic inference 
rules which have been suggested in the literature into a 
system of nonmonotonic reasoning, called R N , and dis
cuss its properties. Section 3 outlines the general belief 
revision, and then, section 4 investigates the relationship 
between the system RN and the general belief revision. 
Section 5 presents a specific system of default reasoning 
which satisfies all the inference rules of R N . The last 
section discusses the inference power of RN and con
cludes the paper. 

2 Rat ional Nonmonotonic Frame 
This section will define a nonmonotonic frame of infer
ence through combining generalized rules of the five non
monotonic relations of inference mentioned above into a 
system, named R N . Although each of the generalized 
rules has been suggested in the literature, their prop
erties as a whole have not been investigated. We start 
with the syntax of RN and then discuss its properties 
and derived rules. 
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5 A Paradigm of Default Reasoning 
Fol lowing the general considerations of the previous sec
t ions, we now look at a specific approach to nonmono
tonic reasoning. We a im to seek a ' na tu ra l ' system of 
nonmonotonic logic which satisfies all the inference rules 
for the rat ional nonmonotonic f rame. On the basis of 
Makinson's 'satisfaction tab le ' in [Makinson 1993], only 
Poole's system w i t hou t constraints based on f in i te set 
of defaults in the systems of nonmonotonic logic consid
ered in tha t paper satisfies all the inference rules of RN 
except the ra t iona l monotony. There is a disadvantage 
of Poole's approach, however, tha t i t does not allow to 
represent pr ior i t ies between defaults, which causes that 
the inference relat ions generated by Poole's system hap
pen to collapse in to the classical one when the default 
set is closed. [Nebel 1992] developed a system of de
faul t logic, called ranked default theory ( R D T ) , which 
efficiently overcame this shortage. We here reformulate 
Nebel's system in a more general fashion. 

Let ( F , D) be a default theory, where F and D are 
bo th sets of proposit ions, in terpreted as ' facts' and 'de
faul ts ' , respectively. ( F , D) is said to be a perfect-
ordered partitioned default theory (POP D T ) w.r . t . E 

6 Discussions and Conclusions 
We have established a very close connection between the 
general patterns of nonmonotonic reasoning and the m u l 
t ip le belief revision. Th is enables us to take the strategy 
to use methods f rom belief revision, set-theoret ical , to 
contr ibute to a better understanding of nonmonotonic 
reasoning. We have seen tha t RN is such a strong sys
tem that almost all the rules suggested for nonmonotonic 
inference in the l i terature are the derived rules of R N . 
One may th ink tha t much more consequences would be 
derived in RN than in the classical logic f rom the same 
premises. Th is is clearly false when none of the pieces of 
background knowledge is available. Precisely specking, 
we have 
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