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Introduction

We are studying various metnods of
representing numbers in semantic networks.
Inere are two reasons for tnis. First,
sermantic networks have been proposed since
the late sixties as formalisms for tie
yeneral representation of knowledage. Late-
ly, their popularity has increased. Yet
provlem areas persist for which tne repre-
sentations have not yet been carefully
worked out. Some of tnese are discussed in
woods, 1975, iWumeric information is anoth-
er of the issues tnat "need to be address~-
ed and solutions integrated into a con-
sistent wnole in order to produce a logi-
cally adequate semantic network formalism"
(Woods, 1975, p. 80).

Tne seconu reason for tne interest in
representing numeric information is that
reflection on tnis pronlem, and experimen-
tation witn various alternatives have led
TO tue conclusion tnat numeric information
is pasically syntactic ratner than seman-
tic. 'wnis conclusion suggests tnat tne way
to proviue numeric information to a seman-
tic network is to provide it witn a
gracious interface to a syntactic repre-
sentation - say a syntactic network. lkiore-
over, such a dual network representation
seems yenerally useful for natural lan-
guage understanding systems.

''nis note sets tune staye for an explica-
tion of semantic and syntactic networks,
tueir differences, and possiple interfaces
petween tuem. A wore complete discussion
is in preparation. wumeric information
provides an exawple aomain for the study.

Semantic Networks

nodues of semantic networks generally
represent uniyue concepts. An arc of a
semantic network represents a relationship
between two concepts tnat itself is not a
concept. For many examples of such rela-
tions see uruce, 1975.

In pictorial representations of semantic
networks it is common to uraw a node as a
lavelled circle., The lapel is a token of a
taree-way amwiguous sympol: a mneronic de-
vice to nelp tne urawer of tne picture
communicate witn the reader of tne pic-
ture; an iaentifier in tne programmed im-
plementaction of tne network that accesses
tne uata structure representing the same
noue as tue circle represents; an identi-
fier of a node of tne network considered
as au apstract data structure (a kind of
grapn) we will refer to tunese tnree-way
amulguous synwols as identijiers. We might
use tne identifier 5/} for tane node repre-
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senting tne number variously written as
"521", YuXXI", "five nundred twenty-one",
etc. In an implementation of a semantic
network, we might be able to convert the
identifiers 5] and 2{, to integer data
types and compute the fact that 521 is
numerically greater than 26, but informa-
tion derived in such a manner is not be-
ing derived from the semantic network and
is based on knowledge not represented in
the semantic network.

Sucn knowledge can be represented in a
semantic network by representing the con-
cept of greater-than as a node, storing
some greater-than facts explicitly, and
storing rules for recursively deriving
implicit greater-than facts from explicit
ones using formalisms such as those de-
scribed in Shapiro, 1977.

Syntactic Networks

A syntactic network nas nodes repre-
senting sucn things as lexemes, clauses,
and syntactic classes auad arcs represent-
ing such relations as linear order in the
surface string, membership in a constitu-
ent phrase, and dependency of a constitu-
ent on its governor. An example of a syn-
tactic network is the chart of Kay, 1973.

We mignt aetermine that 521 is greater
tnan 26 by noting that the numeral 521
has more digits than tne numeral 26. That
tnis is a syntactic tecanique may be
noted by realizing that it does not work
for pXXI vs. XXVI. A syntactic network
could pbe used to represent a numeral as a
kind of clause consisting of a linear
string of its digits.

Interface
An inter-network arc could be introduced
between a semantic node and tine highest
level syntactic node representing the ex-
pression of the concept in some natural
language. The |y A arc of Snapiro, 1975
serves such a purpose.
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