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ABSTRACT 

In this paper we first give a formal semantics of non
monotonic TMS theory with CP justifications. Then we prove 
that the model of a theory J is also a model of theory J*(l). Next 
we conclude thai for every TMS theory J, there must be a theory 
J* such that J* has no CP justifications and all the models of J is 
also J*'s. Finally we prove that the concept of extension defined 
by U. Junker and Kun Konolige is also correct under our 
definition. 
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1. Introduction 

TMS (Truth Maintenance System) is first proposed by Doyle in 1979, 
which is a technique to maintain the consistency of belief and find the 
source of the contradiction (Dependency-Directed Backtracking ). It 
is more proper to call TMS by BMS (Belief Maintenance System) or 
RMS (Reason Maintenance System). Traditionally we still call it TMS 
in this paper. Because TMS plays an important rule in KB, non 
monotonic reasoning, pattern recognition, and all the other fields in 
which the knowledge will be adjusted because of the new knowledge's 
accumulation or introspection, there has been much researches work 
on TMS in this decade. In this paper we do not intend to introduce the 
results in (his respect. What we want to point out is that (here has been 
less research on the TMS's basic theory, especially on its formal 
semantics. This phenomenon can be explained as the following: In this 
decade, TMS is always studied as a technique, and it seems to be a 
practical non-monotonic belief maintenance technique by birth. Since 
TMS is NP-hard, much attention has been attracted to how to make it 
more practical. The computation complexity of non-monotonic theory 
has been known since the beginning of 80s, there is still more 
researches on the beautiful form of non-monotonic reasoning and on 
the theoretically formal proofs of non-monotonic theory. Although 
there are some comparison between TMS and non-monotonic 
reasoning, the results in mis field art few and not deep after all. 

When we study how to implement a practical non-monotonic 
reasoning system, we find that it must contain at least two basic pans: 
one is the non-monotonic inference mechanism, the other is TMS. This 
opinion complies with the one in reference [B. Smith and G. Kelleher, 
1988]. When the default reasoning based on Horn logic is combined with 
TMS fWang Xianchang and Chen Huowang, 1990(a),(c)l, we find that 
the first problem we meet is to get the formal semantics of TMS. Only 
by this way can we ensure the consistency between the non-monotonic 
inference mechanism and the belief maintenance system. But many of 
the concepts in TMS are not clear. There are different understandings 
for these concepts among different people. For example what is the 
correct meaning of CP justification? What should be a premise node? 
When we replace a valid CP justification by the so called equally SL 
justification , is the new TMS theory equal the original theory? We 
notice that in resent years, there are some researches on the 

formalization of TMS, but what they study is the TMS with no CP 
justification. For example. Ulrich Junker and Kurt Konolige make 
comparison between the relations among TMS which have no CP 
justification with AEL and DL. They discuss how to translate the AEL, 
DL to TMS [U. Junker and K. Konolige. 1990]. This kind of work is also 
very important in our research work [Wang Xianchang and Chen 
Huowang, 1990(a), (b), (c)]. 

In this paper, we first define the TMS language and the TMS theory. 
Then we define the formal semantics of TMS. Next we prove the valid 
transformation of the CP justification to SL justifications. Finally 
we discuss the semantic relation between ours and U Junker semantics 
of TMS with no CP justification. 

2. TMS Theory 
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5. Conclusion 

In (his paper we first give a format semantics of nonmonotonic TMS 
theory with CP justifications. Then we prove that the model of a theory 
J is also a model of theory J*(l). Next we conclude that for every TMS 
theory J, there must be a theory J* such that J* has no CP justifications 
and all the model of J is also J*s; Finally we prove that the concept of 
extension defined by 11 Junker and Kurt Konolige is the same under 
our definition. It is necessary to point out that there are more properties 
of CP justification left for us to study. From our discussion, it seems 
that the CP justification has a close relation with "non-monotonia 
provenance". 
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