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0. � Frege $U����KHU3<s>��ul$65G��>R��;e��K]A`��K:X
:$	o �K_#
>���l{9>�K_#	o �k��
>��u�V!�>�1�v�}L�K
�sj
�iy��>�"!�P�;CI2QmNc?aW�KB	>��>%E�4�s?@�����
T����G��
)*' k�3ybf	 DRT 
�k�3y^M	 DRS 
�����
<�"#�*^���^3b�.^F*[GK�a^�	 Lexical Functional Grammar, LFG 
fOW
iEb^�6-`bÆ�.^F*	M5FS^F*
b/	x�6^�b{�]h^F�~-6�\g�@
^Fb�aPA�� Chomsky b�H 7^�Y B=���^3b�.D	W�G*8FSy b�B

A�7lZM^3*b�?��UFS*^ R.Montague pJ.���^3b��*�^F*8^O*Æ�
`X9MwGD<7�6G*b��~-6�.*b���Z{�� Montague btj�a.W)$���
^3b�.DGgLaN^Qb9�~7lG*b<���� Montague ^F*F4�=�FS��Q:g
NOW��^3�XFS)-6���(b78�:Jl�;|b#_�lDb�.^F*��R8�|8�
b{�Æ

1. ymUGG$ (inde�nite noun phrase) <�|8l�RJl:GbDF
(a) 3�Æ<�^ÆH\;�Qr;x&�
(b) L{bFS%N.Æ 9x(MAN(x) ^ FELL DOWN(x)) ^ STOOD UP(y)

(c) ~
bFS%N.Æ 9x(MAN(x) ^ FELL DOWN(x) ^ STOOD UP(x))

Db�.^F*-ajm�Q�bO�Wl�H\�q%b�^�5)���� Geach biJ�Jl
:Gb�b%�}�ns�ÆJ@�J{b^FFS%N.�R�b|86�VG%l E- +VG�9
lRmV�G (de�nite description)[p. & i0A 1998]	�Q��V�H\�b x 
�

2. ymUGG$bFS%N.#:3��5:GiE
(a) If Geachi owns a donkeyj ,hei likes itj

8x(DONKEY(x) ^OWNS(Geach; x)! LIKES(Geach; x))

(b) Every farmer who owns a donkeyi beats iti
8x8y(FARMER(x) ^ DONKEY(y) ^OWNS(x; y)! BEATS(x; y))

@�y7b�36PWDb�.^F*l�Tb0O�PA��^3W<^�b^F�ua5"�=PA0O
b�
��^F�|Y"^qTb0O��1;x^�bPA�jR�WOW��t.|b^F�|��%d
V>�
%dV>�@�;<�qTgPA��^3b�.^F.DÆ

� ns%A.D (Discourse Representation Theory,DRT)[Kamp 1981]

� t ��^F* (File Change Semantics,FCS)[Heim 1982]1

� �"^F* (Situation Semantics,SS)[Barwise and Perry 1983]

� !ua_<+_�
�,P� (�u��Z�Y@1�) e�:
Æ[7� 69483003
1 QYe/�L
S'k FCS \ DRT c6m DRT �

1



� qTqGFS (Dynamic Predicate Logic,DPL)[Groenendijk and Stokhof 1991]

� qTiE.D (Dynamic Binding Theory,DBT)[Chierchia 1985]

lZM^F*����^3��b�.DPA	MQy.|
>'W���b��t	M^�
b�.DPA
8<��Tb�*%1�^3v*^ C.G.Hemple J.��a,��DF6a"�ZY�n~b�:
a"
�Z%AlR75y b^3�b}\.D�b�ly+�b���DFb�m!$�	
Æ6Jl<��O
$1x��@b��bb|8�y�|8�3�J��BO<�]h�MI�]h�%Ab�y���6��
��bb
$1G
[�m^3�b$1G
�=<+G
�~�x6�%Ob��<7��B?W:�B-
?W�.D�b�� t:fl DRT bOC�M�X|y &�C��l<m^��b^F�%w�lFS
[�aPAl<�Q!c��?,;[
ijR1W^F�|	 [Wm 1999] 
�i<x�� �-DRT �i
�xVD^F��b�.D�

1 �-DRT | `�QB`4
 x�%��/���Æ (1) ns%Ay (Discouse Representation Structure,DRS), (2) ns%AF
S (Discouse Representation Logic,DRL) � (3) �-DRT �

1.1 ot&C{!
(/ 1.1 R
U: REF = fx1; x2; � � � ; xng 8 f�1; �2; � � � ; �mg �'l {�[(set of referents) M ]
n[(set of roles) 8 7q~\[(set of initial conditions) �k�3y^M[U(DRS) 8 ~\[COND
P��P�>'ok( 7Æ

1. � R
n l<� n c#��o R

n(x1; x2; � � � ; xn) 2 COND

2. 8x; y 2 REF; x = y l<�]h
3. 8x 2 REF;8c 2 REF [COND; x = c	M c = x 
l<�]h
4. 8x1; x2; � � � ; xk 2 REF;8�1; �2; � � � ; �l 2 COND ��Ob�.%15l<�ns%Ay Æ

DRS=

x1; x2; � � � ; xk
�1
�2

.

.

.

�
l

5. � S 2 DRS �o :S 2 COND

6. � S1; S2 2 DRS �o S1 _ S2 2 COND �u� S1 _ S2 = S2 _ S1

7. � S1; S2 2 DRS �o S1 ! S2 2 COND

, 1.1 �ns D = f<�^ÆH\;�Qr;x&�g � D b DRS lÆ

DRS(D)=

x; y

MAN(x)

FELL DOWN(x)

STOOD UP(y)

y = x

, 1.2 �ns D = f�<�fRRdB�QÆJOS�g � D b DRS lÆ

DRS(D)=
x; y

FARMER(x)

DONKEY(y)

OWNS(x; y)

!

z;w

BEATS(z; w)

z = x

y = w

(/ 1.2 �m8�ns%Ay S1 8 S2 � S1^Mdx�S2(S1 C S2) [��[Æ



1. :S1 2 COND(S2) �u� COND(S2) %1ns%Ay S2 bOR]hbU:
2. 9S 2 DRS s.t. S1 _ S 2 COND(S2)

3. 9S 2 DRS s.t. S1 ! S 2 COND(S2)

4. 9S 2 DRS s.t. S2 ! S1 2 COND(S)

5. 9S 2 DRS s.t. S1 C S � S C S2

1.2 ot&CGT
(/ 1.3 �O�wM�@ DRS ^<vqGFS	 FOL 
b�K2G t : DRS! FOL

1. 8x1; x2; � � � ; xn 2 REF; t(R
n(x1; x2; � � � ; xn)) = R

n(x1; x2; � � � ; xn)

2. 8x; y 2 REF; t(x = y) = x = y

3. 8x 2 REF;8c 2 C; t(x = c) = x = c M t(c = x) = c = x

4. t

0
B@

�1
�2

.

.

.

�
l

1
CA = t(�1) ^ t(�2) ^ � � � t(�n)

5. t

0
B@

x1; x2; � � � ; xk
�1
�2

.

.

.

�
l

1
CA = 9x19x2 � � � 9xn(t(�1) ^ t(�2) ^ � � � t(�n))

6. 8S1; S2 2 DRS; t(S1 _ S2) = t(S1) _ t(S2)

7. 8S 2 DRS; t(:S) = :t(S)

8. t

0
B@

�1
�2

.

.

.

�
l

! S

1
CA = (t(�1) ^ t(�2) ^ � � � t(�n))! t(S)

9. t

0
B@

x1; x2; � � � ; xk
�1
�2

.

.

.

�
l

! S

1
CA = 8x18x2 � � � 8xn(t(�1) ^ t(�2) ^ � � � t(�n)! t(S))

, 1.3 1OmF 1.3 �bi 9 ]�3 1.2 b DRS �Kl FOL b%N.lÆ

t

0
BB@

x; y

FARMER(x)

DONKEY(y)

OWNS(x; y)

!

z; w

BEATS(z;w)

z = x

y = w

1
CCA =

8x8y(FARMER(x)^DONKEY(y)^OWNS(x; y)!

BEATS(x; y))

1.3 �-DRT

l DRS ��]h6I^��&b���^3^Fb�\�|.8�$;x�a4~b'��-`b�a4~
jU]-`b^3��W�	 [Wm 1999] 
�[��l�\b^=��"�B;�k�3�<naFb^
=�a�1x�*5)b4A�OB�a4~b~H"9RqTb]h&)� | y�v[
3�k�-?W
 tVDb�k�l t��%w:fI�aPA	W�X|y [Yu 1999] 
@��|� DRT �bO�v
[Æ1OX|y �dbp%#�	 i.e.,����1W� | v 
�x DRS �@�bs�%jw�I~`@
�#b3^7��db#���,O � $\O�b���owM�B�Z�mb�1:DUGG$	 NP 

b^�<�$:^F�



(/ 1.4 8� DRS b:)jMmFlÆ

x1; x2; � � � ; xk
�1
�2

.

.

.

�
l

�

y1; y2; � � � ; ym
�1
�2

.

.

.

�n

=

x1; x2; � � � ; xk
y1; y2; � � � ; ym

�1

.

.

.

�
l

�1

.

.

.

�n

, 1.4 �O6 �-DRS b3�Æ
1. famer = �x:

FARMER(x)
, a = �PQ: x �P (x)�Q(x)

2. every = �PQ: x
�P (x) ! Q(x)

, beat = �zx:z(�y:
BEATS(x; y)

)

, 1.5 �|^� every farmer beats a donkey Æ
every � DET

�PQ: s
�P (s) ! Q(s)

farmer � N

�x:
F(x)

every farmer� NP

�Q: s

F(s)
! Q(s)

beats � V

�zu:z(�v:
B(u,v)

)

a� DET

�PQ:
o

� P (o) � Q(o)

donkey � N

�y:
D(y)

a donkey � NP

�Q:
o

D(o)
� Q(o)

beats a donkey � VP

�u:

o

D(o)

B(u,o)

every farmer beats a donkey � S

s

F(s)
!

o

D(o)

B(s,o)

�Ob3������|D6�6b�[ LFG +K�}�^�b
^FPA>�W��PA� Chomsky j��bgpY^<��
[b�t�dL6���|DIy ��6.�b���b�5)
6�^F[��b~
<�6^3*^VDbql�k���b}

i!�^FlY�8t�:R�m!�3�� GB .D�l�
�r,� Q 9;�8�� Q r,9;�6�� Q 9;r,�b
@py,�uX|y PAr6Æ

2
6666664

S

Subj aQ =

2
664

NP1

Head human

Sex male

Num 3s

3
775

Obj apple =

2
4

NP2

Head food

Num 3s

3
5

Pred eat =

2
4

NP1nS=NP2

Head ingestion

Tense past

3
5

3
7777775

^%v[/�g(ylX|y bmlÆ�m<��c$ hF; V i �u� F 8 V �'6fWY� \DbX
|U:8X|�U:�l V �mF<�p%#��o�\X|y U: S �bp%#�B;ly �R%�
g�l V �:R%�	 [Wm 1999] 
�
, 1.6 s1 =��*;�8 s2 =��%;�I%��r6 V+Adj by �Xu^Fy 6w�-`bÆ

DRS(s1) = �x:

x,y,z

HUMAN(x)

CUT(x; y)

TOOL(z)

!

w

TIRED(w)

w = x

, DRS(s2) = �y:

x,y,z

HUMAN(x)

CUT(x; y)

TOOL(z)

!

w

NONE(w)

w = y

2 `H	�d 0E

��^3^�by l(K<m96D�b� Chomsky qOgj^3b|ly�!(ylu^y bk(
!~>9;^F$:by�a5�5)��x<�GE w1w2 � � �wn ~3�
9a^pÆ6:�b�~l<
��.�b���^p�Dn� w1w2 � � �wn xN^<�%N. e ,` e ly��.�b�R<�|8�[
Chomsky b.D����=^�l`^^�b^F%1b`&`^u�0y ��0y 6:�^F%1b



<�2z | D�y ��D�g�>J#��e�� 2 �%dV�4^���.�|b-7�]�^3*^
�~�D^F���|�)W
%dV>t�-NOW^��|�� [AfT 1996] x4^P�^�*�b^
F���|��%;<� A�u�R#^F��bmF��Æ
(/ 2.1 Oq ���� Æ6���Y<7�l^F��\�7��u�#�_.�|��Y<7�b^F
��&t1�JT�t1Y<^����y��|;vÆ5l ����G� �
^F��v[P^3�bg�>J�VGO��s��#�@pf]��A� lts�x��7�b^F�
�%;���Ob�1Æ (1) �{G6�=� (2) ���`G6�g� (3) ��9�7�� (4) ��<�U
G!7��6��$5�=5G6��ff� (5) ���b7�R(KX>9��y0OJb�^F����
Mw6�G!7�b�b�Mw6��7�dbMl#��Mw6UG!7�b^Fs��u��{w�B_
.�GbX!8^%�|`^�~Ml#�8UG!7�b^Fs�	�$VGO�
	"9M��bPA;
vL`	y0wMO �-DRT+ X|y 
�PW��"9bG*8FSb�.���^F���|����
�%l���|b<�,;~LRs4@&�2 .'ol-Mxy vFb{Y��O&`^u^U:��
=6l^F���|b�]�`^�0y 8^F%1�
(/ 2.2 �m<� DRS �u� R = fr1; r2; � � � ; rng ls�U:� C = f�1; �2; � � � ; �mg l#�U
:�mF&Fs�U: R

0 = R [ C �b<�C� (partition)fP1; P2; � � � ; Pkg I# 8i(8a; b 2 Ri !

[a] t [b] 6= ;) �u� [x] %1 x b+�D;bX|y ��C�mF; R
0 �b<�fb#� � �R

R
0
=� = fP1; P2; � � � ; Pkg � 8~r 2 R

0
=�;8x 2 ~r �l�1 x b]h�`� x = r b

=O`^b DRS

�6:�b�o ~r 5l r b ���� �`^y�C�	Mfb#�
b.85l ����G� �A��c
qG P (x; y) 6�m DRS b<�]h��qGb pt(agant) 6 ~x � wt(patient) 6 ~y �
, 2.1 s3 =��z;�b&Fs�U:R

0 = fx; y; z; w;HUMAN(x);CUT(x; y);TOOL(z);BLUNT(w)g

I# w � z Mw w � y	� y 6� z �W6y�^�RvF
�`.� s4 =�� ;��b]h FAST(w) �
#cb+�
[ CUT(x; y) �`� [CUT(x; y)] t [w] 6= ; �OB w � CUT(x; y)

DRS(s3) = �z:

x,y,z

HUMAN(x)

CUT(x; y)

TOOL(z)

! (

w

BLUNT(w)

w = z

_

w

BLUNT(w)

w = y

)
, DRS(s4) =

x,y,z

HUMAN(x)

CUT(x; y)

TOOL(z)

!

w

FAST(w)

w = CUT(x; y)

�OBM�&Fs�b�e�6Ll<� n c#�:�B;[�UDbx�	Ws�
�R&<��<� DRS

:�B7l<�s�	3���Q&i;�y;-5���y � Q&i;
� [AfT 1996] �x^F���
|l��vF�bNO:RPA� 3 g�Ob3�Æ
, 2.2 s5 =�(uR�g��;r��I �-DRT bst��PW [(u] 6= [g�] �OB&Fs�R8�
-`bC���'R�(u � z �8�g� � z ��u� z I#]h PRIDE(z) Æ

1. (u i R�g� j �(u i ;r�
2. (u i R�g� j �]g� j ;r�

BH�g�A� GDA;^F��l|8��y b^�DF���^3Wpb^��aBV��^���
f�ObNO�u���|8��y b^�DF��1;^F���|l���0y �b�m!gp�W
^F���|�u]@FS�.�3���cb?ÆH);��I �-DRT bst��cb?Æ�6�H�b
=5�)� [cb?Æ] t [z] 6= ; �u� z I# EXPENSIVE(z) �OB�cb?Æ � z ��
+- ��^3^�b���|�uZby
6`^�^�b^F%1	[�:�$FS%N.
�l;
|�"��^F�|-<m"#�.���|�y�w�dLR"�b�=#��OBwM�B�^3�|C
�l��/�Æ (1) h�->'W���|b^F���|� (2) h�->'W^F���|b���|�
(3) ���|[^F���|�?_�b��dgT�	y��/�ba5>�\^3~m
�l;)�i</
�� tl �-DRT b!c��@;^F��b<��.mFÆ+�DbX|y PA;s�b^F� DRS

PA;s��db#��u�^F��b
m�b6X|y dbml8p%#��
2 ���S�u�eqro+3
m\R:�eT6eWE�&x,_<$}a5,�+�
3 ��wI7�wej=.�yRz�5=�a�KmwIEo��}�caA9�N9�C�ez-
zmxN]&(nZ�<�b | ��wIeRÆ\�}wIeRÆe�,S2Ya_��ez-�
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Formal Model of Semantic Pointer
Yu Jiangsheng

c
Institute of Computational Linguistics

Peking University, Beijing 100871

Abstract We proposed a formal model called �-DRT for the formalization of context, especially

the semantic pointer. The main idea is to �nd a semantic analysis independent of syntactic one.

And the primary tools are Feature Structure Theory and Discourse Representation Theory, in

which the matching and the partial ordering of feature structures determine the classi�cation of

semantic pointers.


