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1. Introduction

in applying or implementing situatian theory it is often useful to
Use a notion of merging the information supported by two situations
which is related to computational notions of unification. There is g
trivial notion of merging two situations which might be defined as
follows:

The result of merging two situations #1 and &2 which are
consistent with each other is the situation &1 U 32 where

sy Us> Fo

just in case either 87y F o or s> F o. (2; U 3> is
undefined if 3y and 82 are not consistent with each other. )

Two gituations &5 and 32 are congistent with each other just
in case there is no ¢ such that either 3; F o or
s> F o whose dual is glso supported by either 3; or 32 .

This simple definition of merging is, however, not adequate to
carrespond to computational notions of unification since it is in no
way recursive. That is, there is nothing in this definition of MON-

* This technical note was written while | was visiting ICOT from
17th=31st Jan, 1989, | am grateful to K. Mukai for prompting me
to write this note after our discussions on the relationship between
situation theory and unification and also to my other colleagues in
ICOT for creating g friendly environment in which to conduct
research. This paper is based on research funded in part by SERC
grant GR/E/S7390. Since my stay at ICOT the paper has been
revised. | am grateful to Jon Barwise for comments an the earlier
version. The work on the revision was supported by ESPRIT Basic
Research Action Project 3175. 12th April, 1989,



RECIURSIVE MERGE which will regquire the merging of situations which
are arguments in the possible facts supported by situations being

merged,

This technical note will attempt to make precise a notion of
FECURSIVE MERGE and thern show how graph unificotion can be defined as

a =pecial case of this.

2. Compact situations

We will first define g preliminory notion COMFACT SITUATION. First a
little notation. We will use -:.r{; ) to represent a possible fact
where ; represents the essignment of situoctions to argument
roles of o ‘s relation such that there are no aitugncma assigned to
arguments roles in o except as indicated by & . We will use
E‘{; f‘;‘} (where s and 3 ° assign situations to the same
roles) to represent a fact like r.r{; y except that the assignment
;‘ is used in place of ;

A situgtion &7t is COMPACT iff

-+ o -+
for all o a sucn thot 8it F o(s )
there is no 8 * =8 such that 8it F of

L T

- =+
a/s )
Examples

In all examples in this note we specify all the facts supported by
the situations.

{1) A compact situation
s F ¢see, o, b>
s F ¢see, o, c?
s F ¢see, a, 31?

Here there is only one fact which has a situation os argument.
Thus there are no facts which are exactly similar except that they
have different situations playing the same arguments roles.



(2} A compact situation
s F ¢see, a, b>
s F €see, a, 542
s E €see, b, 553

This situation is compact because, although it supports two facts
which have possibly different situgtions playing the same roles,
the facts are not otherwise exactly similar, one having the
argument @ where the other has the argument b .

(3) A situation which is not compact
s F ¢see, a, 81>
s F {see, a, 32¥
wWhere s|=sz

This situation is not compact because it supports facts which are
exactly similar except that they have distinct situations which play
the same role. The intuition we wish to capture is that this
situation could be made compoct if 8y and 2z con be merged to
83 and we define a new situation 8° such that

s F €see, a, 532

Mote that there will not be any such situation if &y and =32 fail to
merge because they are inconsgistent with each other. Thus
attempting to compact g situgtion might reveal an inconsistency
which was hidden in the original situation.

3. Merging compoct situations

We will define our notion of merge on compact situations and also
parameterize the definition with respect to constraints C .



& situation & is the merging of compact situations 8y and
g2 with respect to € (in symbols sy U 32 yif

either 8 = 31 = 52

or & supports the least number of facts such that it meets

condition £ , is consistent and

> -+
a. 8 F o (sg UBc sp )
-+
itfey F o {(3g)
-+
and 82 F o (3p )

{where U Xy represents pointwise merging with respect
to € }

b. otherwise sk o *

ifs;y Foor sz Fo

where ¢ * is the result of substituting 8 for #; and 82 in 0 and
sg We op for any 8g and 8p merged as a result of clouse {al.

Example

{1) Two utterance aituations where merging succeeds
ur F {case,.uh dat?
uz F €cose, uz, dat?
Uil cuz F €case, uy U g uz, datd

C=ifs F <case,s ,c » and & [ €case,s ,c"?
then ¢ = ¢’

(2) Two utterance situations where merging succeeds
ur F €case, uy, datd
uz F €cose, uz, acc?
ug g uz F ¢case, uyU ¢ uz, dat?
ujUcuz F €caose, uy i c uz, acc?

C ={} {(no consiraints)



This merging succeeds under the linguistically unnatural
azsumption thot £ iz empty.

{3) Two utterances where merging fails
ui F €case, u;, daty
uz F €case, us, accd

C=ifs F 4cose,s ,c ® ands F <case, s , '
then ¢ = &

This merge fails because there is no situation which meets the
clauses (a.) and {(b.) of the definition of merge and in addition
meets the constraint £ .
4. Graph Unification
4 DIRECTED GRAPH is a situation s such that

1) foralle ,& F o implies

either there is some r , ¥ such that
c=4r ,3,v » "rhasvalue v ins*

or o = <linked, ry, s, rz, 8° % "the attributes ry in = is
linked to the attribute rz in
[ B

2) if a8 |'{r",a,1-' >and s F<Lr , s, v ¥ then
¥ =y

3) s F <linked, ry, 8, rz, s° % iff
s*F <linked, rz, s°, ry, 8 »

4) if 8 F &linked, ry, 3, r>, 3° % then
s FSry,s ,v >iffs" Fero,a" ,v »

Let the condition & be the conjunction of (1) and (2). Then the
CRAPH UNIFICATION of 8y and 52 is 87 Ug 82 .

Remark: if 8; U 82 is defined then 37 ,8z and 3; U g Sz are
all graphs,

o
|



Examples

(1)

[T

sy F <subj, 51, 82 2

s;1 F €verb, s; , 53 %

sz F <pers, sz , first®

s3 F €pers, a3 , firat®

g4 F €aubj, 84 , 85 >

s5 F €subj, 85 , sg?

then

s; Ug 34 F ¢subj, sy Ug sq4 , 32 Ug 85 ?
st Ug ¢ F €verb, 3; U 54 , 53 >
s> Ug 35 F ¢pers, 32 Ug =5 , firsty

sz Ug 55 F ¢num, sz Ug s5 , sgd

Mote: 2z and 83 correspond to the same attribute-value maotrix
but they are nevertheless distinct situations since they support
different facte. The finer gronularity is achieved by including the
argument for the situation itseilf in the facta. This gssumes a
version of situation theory which mokesa these distinct, which 18 not
the caose, for example, in the model suggesied by Barwise.

(2)
The antecedent is like (1) except that instead of
s; F €verb, sy, a3

we have



s; F €verh, s y 82 ¥

i.e. the subj and verb attributes share their value.

conseguent 1s like (1) except that instead of
sy Ug 24 F €Cverb, 2 Ug 54 , 33 >
we hgve

sy Upg 34 F <verb, 5y Ug 84 , 32 g 55 >

(3)

If

s; F €linked, subj, s, verb, s; »

s2 F <subj, 52, sg »

then

g1 Ug 52 F <linked, subj, sy Ug sz, verb, sy Ug =2 »
sy Ug 52 F ¢aubj, s Ug 32,89 »

51 Ug sz F €verd, s; Ug s, 2g »

The

Note: the relation linked is introduced just to treat those cases
where in the graph representation two paths are linked but no value
1% provided. |f we exclude such coses then the characterization of
0 directed graph becomes much simpler since we could leave out

the second disjunct of clause (1) and clauses (3) and (4).

Note

that the linking suggesated here is more gerneral than is normally
assumed in graph unification since it enables us to link an attribute

in one graph to an attribute in a distinct graph.



