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1. INTRODUCTION 

I Computational linguistics is a subfield of artificial intelligence (AI) concerned with the develop­

I 
ment of methodologies and algorithms for processing natural-language by computer. Methodologies for 
computational linguistics are largely based on linguistic theories, both traditional and modern. 
Recently, there has been a proposal to utilize a traditional method, viz., the shastric Sanskrit method of 

I 
analysis (Briggs, 1985), as a knowledge representation formalism for natural-language processing. The 
proposal is based on the perceived similarity between a commonly used method of knowledge 
representation in AI, viz., semantic networks, and the shastric Sanskrit method, which is remarkably 
unambiguous. 

I 
The influence of Sanskrit on traditional Western linguistics is acknowledgedly significant (Gelb, 

1985). While linguistic traditions such as Mesopotamian, Chinese, Arabic, etc., are largely enmeshed 
with their particularities, Sanskrit has had at least three major influences. First, the unraveling of 
Indo-European languages in comparative linguistics is attributed to the discovery of Sanskrit by 
Western linguists. Second, Sanskrit provides a phonetic analysis method which is vastly superior to 

I Western phonetic tradition and its discovery led to the systematic study of Western phonetics. Third, 
and most important to the present paper, the rules of analysis (e.g., sutras of Panini) for compound 
nouns, etc, is very similar to contemporary theories such as those based on semantic networks. 

I The purpose of this paper is threefold: en to describe propositional semantic networks as used in 

I 
AI, as well as a software system for semantic network processing known as SNePS (Shapiro, 1979), (ii) 
to describe several case structures that have been proposed for natural-language processing and which 
are necessary for natural language understanding based on semantic networks, and (iii) to introduce a 
proposal for natural-language translation based on shastric Sanskrit and semantic networks as an 
interlingua. 

I 2. KNOWLEDGE REPRESENTATION USING SEMANTIC NETWORKS 

2.1. Semantic Networks

I A semantic network is a method of knowledge representation that has associated with it pro­
cedures for representing information, for retrieving information from it, and for performing inference 
with it. There are at least two sorts of semantic networks in the AI literature (see Findler 1979 for a 

I survey): The most Common is what is known as an "inheritance hierarchy," of which the most well­

I 
known is probably KL-DNE (cf. Brachman & Schmolze 1985). In an inheritance semantic network, 
nodes represent concepts, and arcs represent relations between them. For instance, a typical inheritance 
semantic network might represent the propositions that Socrates is human and that humans are mortal 

I 
as in Figure l(a). The interpreters for such systems allow properties to be "inherited," so that the fact 
that Socrates is mortal does not also have to be stored at the Socrates-node. What is essential, however, 
is that the representation of a proposition (e.g., that Socrates is human) consists only of separate 
representations of the individuals (Socrates and the property of being human) linked by a relation arc 
(the "ISA" arc). That is, propositions are not themselves objects. 

I [Figure 1 here] 

In a propositional semantic network, all information, including propositions, is represented by 

I nodes. The benefit of representing propositions by nodes is that propositions about propositions can be 

I 
represented with no limit. Thus, for example, the information represented in the inheritance network 
of Figure l(a) could (though it need not) be represented as in Figure l(b); the crucial difference is that 
the propositional network contains nodes (m S, mS) representing the propositions that Socrates is 
human and that humans are mortal, thus enabling representations of beliefs and rules about those pro­
positions. 
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Figur e 1(a). An "ISA" inheritance-hierarchy semantic network 
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Figure 1(b). A SNePS propositional semantic network (m3 and mS represent the 

propositions that Socrates is human and that humans are mortal, respectively) 
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Figure 2. 
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Figure 3. SNePS network for "Young Lucy petted a yellow dog."
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Figure 4. SNePS network for "Out of friendship, Maitra cooks rice for Devadatta in a pot over a fire." 
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Figure 6. Various Approaches to MT 
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