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abstract:

For semanticists interested in treating natural language semantics with model
theory, the syntax of choice is so-called type logical syntax (Kubota and Levine
2020). This syntax, which is based on the Lambek Calculus (Lambek 1958),
itself a generalization of categorial grammar (Ajdukiewicz 1935), has the advan-
tage that each of its syntactic types determines its corresponding semantic type.
Unfortunately, type logical syntax, taken off the shelf as it were, is ill-suited to
being applied to Sanskrit. The most obvious problem is that the constituents of
a type logical grammar are linearly ordered. Yet, as is well known, word order
in classical Sanskrit is relatively free (Staal 1967).

However, through a few rather modest modifications of type logical grammar
one can arrive at a version which can easily accommodate a number of fea-
tures of Sanskrit, including its relatively free word order. One modification, not
immediately pertinent to word order, is the replacement of the basic syntactic
categories of t and e with a richer set of categories based on noun, verb, prepo-
sition, adjective and clause. The second, directly pertinent to word order, is
the replacement the linear order of lexical complement specification with a set
of indices. The basic idea is to use case in place of linear order to establish
the connection between a word’s specification of its complements and the com-
plements themselves. This replacement is based on a well-known mathematical
fact where each finite sequence of length n maps bijectively to the set of positive
integers up and including n. For example, the sequence of letters ABACD can
be recast as a set of ordered pairs {(1,A), (2,B), (3,A), (4,C), (5,D)}. Notice
that the letters in the expression ABACD are linearly ordered, but there is no
order among the ordered pairs in the set. Here, positive integers serve as indices,
or pointers, to the letters in the sequence in the position in which they occur.
But nothing requires that the indices be positive integers. Any suitably chosen
set can be used as indices, including the set of Sanskrit cases.

The familiar cancellation rule for constituent formation is stated in terms of a
match between the indices used to specify the complements of a word and the
indices of the expressions which are the word’s complements. For example, the
verb traitum (to save) takes two complements, one in the second case (NP2),
the other in the fifth case (NP5). The words duh. śāsanam and bh̄ımāt are in
the second and fifth case respectively. The cancellation rule applies to form
the verb phrase bh̄ımād duh. śāsanam. trātum. (to save Duh. śāsana from Bh̄ıma,
cited in Apte 1885 §78: Ve 3). The cancellation rule works for any of the six
distinct linear orders of the three words constituting the verb phrase. All that
is required for the verb phrase to be well formed is that the indices in the angle
brackets have indexed expressions, here words, with matching indices. (The
technical formulation has been omitted for reasons of space.)
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derivation 1:

traitum

V:⟨NP2,NP5⟩
bh̄ımād

NP5

duh. śāsanam.

NP2

VP

derivation 2:

duh. śāsanam.

NP2

traitum

V:⟨NP2,NP5⟩
bh̄ımād

NP5

VP

Each of the four other linear orders abide by the same cancellation rule.
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