B R R o A O B O R B e O R A R i O T

R

e

P

e

e

e

RS

e

i
5
£
¥
Es

Iy o S ) e e e e S o e i i e o D N e e R S S e Y




158

8 HNC
HNC
HNC
HNC HNC HNC
HNC
HNC
CIP
HNC / —
ISBN 7-302-03200-9
1 .HNC 1. Il . - IV .TP301.2
CIP 98 32558
100084

http //www. tup. tsinghua. edu . cn

787 x 960 1/16 33.5 738
1998 11 1 1999 4 2
ISBN 7-302-03200-9/TP 1709

2001 3000

66.00

HNC

HNC 52
HNC
HNC

1998.11



HNC

HNC

1997 7 1



HNC

Hierarchical Network of Concepts

HNC

HNC
HNC

HNC

1200



57 3192
300 HNC

| saw a girl with a telescope near the bank”

HNC
HNC

HNC
HNC

a b~ W DN -

70 HNC
HNC

HNC

57



“ ” 70%

90%
70%

HNC

HNC
HNC

HNC

1998 10



HNC
HNC

1898

20

HNC HNC

1986

90

100

10

HNC



HNC

90%

150

HNC

1 2
1
2
HNC 3
HNC
HNC
HNC
75 “
180
HNC

HNC

HNC



HNC

HNC
HNC

HNC
HNC

7

HNC
HNC
HNC

HNC

HNC

HNC

Schank

HNC
HNC

36

@y

HNC

HNC

conceptual dependency theory



HNC

HNC

HNC
HNC

HNC

HNC

HNC
? HNC

HNC



HNC
HNC
HNC
“ HNC " “

HNC

50

HNC
HNC
HNC

HNC

1998 26

HNC

HNC

15

HNC

HNC



HNC

¢ ” HNC

1998 8



HNC Hierarchical Network of Concepts

HNC

HNC

HNC

HNC
HNC

HNC
10 -

52

13

HNC

14 6

11

HNC

1998

30

5

1994

32

HNC

1996

HNC

HNC

21



HNC

31
15
16
17
18
19
20
21
27
28
29
30
32
35
36
37
38
39
40
4
42
43

45
46
47
48
49
50
51
52

HNC

'w

HNC

BC

1993

1994
HNC

11 -



HNC

HNC

ioa.ac.cn/hzy.html

3 13 12

12 -

1994

1995
HNC
HNC
http / /farad.
HNC
HNC
HNC
7
HNC
1998 9 21



HNC

1998

HNC

70



HNC
HNC

15
17

60

80

99
111
123
138
147
154
159
160
163
165
166
170
172
176

3 HNC

HNC

11
14
15
17
21

52

HNC

11

2-1

vl

2-2

182
184
186
188

M < 1 ©

14 -



HNC

HNC

HNC

10
11

12 !
13
14 !
22
23
24
25
26
31
31-1
33

HNC

HNC

19"

HNC

191
196
198
200
202
203
205
212
218
228
230
234
238
242
246
248
250
257
261
264
269
271
363
402
406
409
411
414
418
424
433
436
442
479
486

15 -



HNC

The Perception Processing in Chinese Understanding

16 -

490
499
507
511



%UDUDU_H:h__U:U_H:h__U:U_H:h__U:U_U:h__U:h__U:h_DDDUDDDUDUDUDUDUDUDUDUDU—\I:U_U:h_—\I:U_U:h_—\I:U_U:h__H:h__U:h__H:h__U:h__H:h__U:h__H:h__U:h__H:h__U:U_H:h__U:U_H:h_DDDUDDDUDDDUDDDUDUDUDUD

HNC

£
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d

CoodEdEoboEadEoEodEoEdEdbdEdEaEoEoEaEoEodEdEdEadEdEdbobobaEobdEdEdEadbaEdEaEaboaEaEal

NEOEOEOROEROROEORORORORDORIEOROEOROROROROROERORORORORORORORORORORDORORIRORORORORCOROROROERORIRORORORORDIROROROE2 0RO T8







HNC “ Hierarchical Network of Concepts

80

20

HNC

HNC

1 HNC

70

Vol .11 No.4 1997

Fillmore

“ HNC

Schank



HNC

HNC

2 HNC

HNC
HNC

HNC

1997 HNC

HNC



2.1 —

HNC

“ " HNC
HNC

primitive

vg g 1

HNC



11

HNC

HNC

Quillian

HNC

11



HNC



HNC

22b
w219

16
il

HNC
411
71 712
F=%
HNC
0 d ¢

HNC

pw22b
p411

p pw w9
219
382 pw382
p711 p712
7
¢ j 1 jl pw X



Fy

2.2

HNC

F

2Ry



E
E E
E
HNC E
6 HNC 7
7 « "
6x5+6=36 “ 6x5 6 “ +6"
HNC
EABC
A A “ ”
A A
B B : no !
B
B
B ! " C
A X E
B 6 A+X+BB+X+A B+A+X A+B+X X+A+B X
+B+A 6
7 36

10 -



XJ=A+X+B

PI=PB+P

TI=TA+T+TB+ TC

YJ=YB+Y+YC YBC+Y

RJ=RB1+ R+ RB2 RB+R

SI=B+S+SC B+S B+C

DJ=DA+ D+ DBC

X2J=X2B+ X2+ XBC+ X2C

0V0J=SB+00+C SC+00+ B

XRJ=A+XR+RB

RXJ=RB1+RX+B

EABC
EABC

EABC

EABC

ABC

11 -



HNC
1996
HNC
1 2.
6.

12 -

3 HNC

HNC

HNC

20

HNC

70

80



. 1996. HNC

. 1997. —_— . 1997 4
.1997. HNC . “ HNC ?
.1996. HNC

Chomsky N. 1957. Syntactic Sructures. Hague Mouton

Chomsky N. 1965. Agpects of the Theory of Syntax. Cambridge MA MIT Press

Fillmore C J. 1968. The case for case. In Bach E Harms R eds. Universals in Linguistic Theory. New York Hoalt
Rinehart and Winston

Qullian M R. 1968. Semantic memory. In Minsky M Ed. Semantic Information Processing. Cambridge MA MIT
Press

Schank R. 1973. Identification of conceptualizations underlying natural language. In Schank R Colby K Eds. Comput-
er Models of Thought and Language. San Francisco CA W H Freeman and Company

Schank R. 1975a. Conceptua Information Processing. Amsterdam North Holland

Schank R. 1975b. The structure of episodes in memory. In Bobrow D Cdllins A eds. Representation and Understand-
ing. New York Academic Press

Schank R. 1982. Dynamic Memory. New York Cambridge University Press

Schank R Abelson R. 1977. Scripts Plans  Goals and Understanding. Hillsdale NJ  Erlbaum

13-






%UDUDU_H:h__U:U_H:h__U:U_H:h__U:U_U:h__U:h__U:h_DDDUDDDUDUDUDUDUDUDUDUDU—\I:U_U:h_—\I:U_U:h_—\I:U_U:h__H:h__U:h__H:h__U:h__H:h__U:h__H:h__U:h__H:h__U:U_H:h__U:U_H:h_DDDUDDDUDDDUDDDUDUDUDUD

HNC

£
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d

CoodEdEoboEadEoEodEoEdEdbdEdEaEoEoEaEoEodEdEdEadEdEdbobobaEobdEdEdEadbaEdEaEaboaEaEal

NEOEOEOROEROROEORORORORDORIEOROEOROROROROROERORORORORORORORORORORDORORIRORORORORCOROROROERORIRORORORORDIROROROE2 0RO T8







cognitive structure

Hierarchical Network of Con-
cepts HNC

“ ” “ ”

battom- up top - domn

14 21

: " knomMedge indus-
try

17 -



15

18 -

V. gu z

13

r

vguzr

10

13

f gh
w p

abcd

16



Im

AN ™S ;1o N~

19-



1.1

primitive

vV g u z Minsky r

vgik gk
rikm rik

vgg r idea

* ? ik ikm “ 80" “ 800"
20 -



vgd4l
gl109
gloa
gvo00
gdo
ogval
gva2

goo8
z008
roo
u00c21
r30
230
w508
rs0
rc441
r109
ri0a
ro00
rd001
rwe0
rwa2

21 -



1.2

22 -

vr

vg gv @
'V VU uw uu vuz



cnk
k

— —0

“ o d

j21011
j21012
j21031
j21032
j21411
j21412

dnk k= 1 n
ek k=0 1 2 3 k=4 5 6 7

— 00

e

c d
1
n =0" ”
n-1
1
2
3
“ g T
j21021
j21022
j21421
j21422
« o
<o g

“123567

23 -



"o g

24 -

“

1

5



acter

2%

1.3

Chinese char-

25 -



primitive

20

26 -



j62

j7
j70
ji7
j72
i73
i74
i75
i76
i77
i78
j8
j80
j81
j82
j83
j84
i85
j86
j40 - j40- 0 j40 - 00
jv40 - jv40 -
ja1- ja1- o
jalemi jalem2
j4len3
jvzudlc21 jvzud1c22
j420 j421 ja22
j4211 j4212
jva25 jv426 jva27
j4241 j4242
9 jik=jgk
9x5
3x5

27 -



28 -

HNC

8



11

1.4.1

$0
$1
$2
$3
$4
$5

1.4

14

21

29 -



30 -

00

g 8

01
02
03

10
100
1008
1009
100a
109
10a
10b
11
12
13
14

20
200
204
209
20a
20b

21
219
2la
21b

22

23

24

30



300
309

31
32
33

35
36
37
38
39
3a
3b

31-



1.4.1.0

03 02

32 -

52
53

55
56

00

” o

14

20

” o

02

11



1.4.1.1

1.4.1.2

100

1.4.1.3

$ HNC

33



1.4.1.4

18
1.4.1.5

500

500ik = 500 jik 52ik = 52 ¢ik 53ik = 53 ¢ik

5
jik ik
52 ”
V112 V52112
V331 V52331
V008 V52008
vb30 V52b30
v1009 V521009
52
Vi1l V53111 r112 153112
153322 V810 110 @53
“o 53
6 $ 6

34 -

500 52 53

r322



1.4.2

46
7
$8
49
$a
$b
éc
¢d

$9

abd

35



2.3

1.5.1

1.5.1.1

36 -

1.5

6 6.2.3

likmn

1]
o b~ O
[¢)]

ljikmm

ik



1.5.1.2

w N, O

lik

likm

likmn

than

922

“

ljikmn

“

0200 + 30"

“

0200 + 00"

37 -



1.5.1.3

1.5.

38 -

4k 15k Kk

x X X x
I

1
A W DN R

16
|7
18
19
la E
Ib

2

i10
il

j100
jlo1
jl02



jlia
jli11
jl112
jl1115
jl116

jli2
jl12c31
jl12c32
j112c33

jl13
j113c21
jl113c22

jlo ji11

1.6

j112

j113

39 -



“ ” o [T ”ou

40 -

— » =



# [ “
34
1.7
wp X
pW
wo gw
P W X
22b pw22b
219 pW219 412 p412
pedll - 392 PWB92 711 j712 pi71L
712 j20- j20- 0 j20- 00 “ " %j20- %220 -
0 xz20- 00

41 -



jw

42 -

gwc248
pwe554

owc248 + vaz4
pwe554 + v6550
pwe554 + vad *
pweb54 -+ v2
pweb54 - + \/22(?;l

jw

jwl
w2
wa
jwa
jws
jws1
jws18
jws2
jws28
jws3
jws38
jwe
jwél
w62
jwe3
jwé1 -
jwe2 -
jwe3 -

jx0
x1

jw



1991

pw

1995

43 -



Colourless green ideas deep furioudy “

EABC

Ms In Wy Re Cn Pr Rt
44 -



XK ABC
ABC
1
111 117
fK
XYPTRSD
B TC YB YC

T2B T2C T3B T3C

A+X+B

X2B + X2 + XAC

A+X+B+YC YC=E+EC
A B X

21

6x5+6=36 6
6x5 +6

2.1 E

45 -



14 15

46 -

P rocess T ransfer Y

R eation

S tate



A X B
+B+A

63%
34%

500

E
E 19
E
jlv jl
jlv E
E
v8
20
E
E
E
3
E E
11
A+X+B B+X+AB+A+X A+B+X X+A+B X
VO
3%
A+X+B

47 -



14

48 -

A+X+B
A+B+X
B+A+X
X1A + X1+ X1C



E
E
E E X Y
E p -
? “ get make take do let ” E
E
lik
16 la E
jlwulk k=2 3 E
jlvul | uv6 luva

14

2.2



HNC

50 -

EABCMsInW ReCnPrRt

XPTYRSD

X2 X2B

X2B + X2 + XAC

XAC + X2B + X2 + X2C

A+XY+B+YC

T3A+ T3+ TB+ T3C

X2C XAC X2B



XAC XAC

XACC
X2C  XACC
XAC = XACA + XACC
EB=EBB+EBC EBC+ EBB
EBB = EBBB+ EBBC EBBC+ YBBB
EBC=EBCB+ EBCC EBCC+ EBCB
XAC
XAC A
1
XAC XACC  XACA
XACC
" X2C
" jueocaa “ 7 o
E HE 14

XACA

A BC

51



TB1 TB2

52 -

PB
RB1 RB2

« n u n
“ n noou »
» « n
“« »
« » « ”
noow ”
”
«

B
TC



11

14 20

BC

” o

1+12+11+422+2

o

TB1

B2

? 2

1+0

A
+2

C

0+1

RB1

RB2

EA

53 -



EABC

32

AEBC

O @ > m

HNC

54 -

EABC

36

EABC

EABC



Ms Means
In  Instrument
Wy Way
Re Refer
Cn Condition
Pr Premise
Rt Result

sl1
s12

21
22

s31
32
33



35

Al

£&8 8

121 9121 122 bo
jloo  jlo2

11

2.4

56 -



EABC

EABC

v22b v22b2 vOO# v382 V312 &w v382

17

14

now

uv22b2

“ ”

v22b2

j812 w381 811

“ n oo«

fpwj2

V382

14 20

v22b

57 -



noow

11

58 -

11



1997

HNC

14

21

HNC

20

C
14 2
1994
HNC
“ HNC
HNC
52
1998 8 18

59 -



HNC

HNC

3.1

’ BRI A ‘

T X Py ab i ‘

Mgt

%@é@ﬁﬁﬁ&mmw@‘

B AR R AL T T A




ldangran Zhuyao we xian bu zai bo hei fang mian

*

ye buza mo s ke

2quanjianza bel erge lade he bohe sa zu de fanying

*

3sa e wa ya gangren m luo she we

zai kong xi gianyi tian jiu dedao xiao xi

4 xi fang zheng zai zhun bel gian suo wei you de fan ji xing dong

* *

5ta me you we ci ti chu kangyi
* * *
*
ye mei you qu xiao di er tian he mei guo te shi de hui tan

61 -



62 -

6 bohe junfang xiangm Iuo she we qi quanli tiao zhan

* *

X%

7qitu tongguo zhanzhengqudai ta chengwe sa zu de shouling

*

* *

8 xi fang xueruo junfang liliang dui ta la shuo

bu shi yi jian huai shi
*

9 xing dong kai shi hou

ta yi mian xing shi shang kangyi

* *

yi man he me guo te shi mi tan

*

*

10 ta xi wang Vi jian shuang diao

ji baoliu sa zu shouling di wei

you neng huode lian he guojie chu jin yun

wan jiu ri yi e hua de

*

jing ji



© U W N

10

© 00 N O

a b~ 0N

guan jian zai

kong xi gian yi tian
te shi de

he mei guo

kai shi hou

yi mian xing shi shang
lian he guo jie chu

bu zai bo hei

xi fang zheng zai

fan ji xing dong

mei you wei ci ti chu

mei you qu xiao di er tian he mei guo

jun fang xiang mi
zhan zheng qu dai
bu shi yi jian

te shi mi tan

shou ling di wei
wan jiu ri yi e hua

ye

ye he

he de

de

de

gian
de
he
hou

g w Pk W w w

shang

tian he

jiu

63 -



© 00 N O

a b W N B
N W W w w w

10

N AN WODN P W

10

64 -

dui

he

Ji you

Vo1 jv21 v146

jvo1

Vv3al v218

V539115
vge022

VvO00 # v312

wvrb30

vgh0 v24a

v5330a
jlvii2

vgc022
vge249
vgl121
v381

v3al v903
V0O # v13al

de

de

neng

11

%
Zai
gian
tian he
he
123789
45 E
- " 5 “
14 21



vrb30 — a

RB1L RB2 xiang RB2 “ mi luo she wei gi”

“ " ow ”

“ ” “ " ou ”

“

mi luo she wei gi”

mi luo she’

3 ““mluo  we qg”

14 21

65 -



" B “ "
* r53322

3 “ " jiu E
“ " 1 TIB+ T1+ TC
TC S | T1

“ ” “

mi luo she

el gi” *

« " E PB + Pl +

‘ " RB2 PC
: " de 141 “ " E P1

E “ % " oou % "

66 -



te shi de

“ ML M

vgo02  vg9382  vge022

vg00 #Vv312 vgrlll +j862 j731/pald vge249b

vo00  pa ac “ 9—

“ ? vg7111

A + XT4a+ T4B2 + T4C
A XT4a * T4B2 ta T4C * sal 2u * Wy

« — ” 2 \Ny « ” W

kai shi hou xing shi shang he mel guo
67 -



>
XBCB

68 -

10

15
“ 7121
“ it yau
10
“ i
" neng »
. p

“

“ o4

2+2

you

1+2"

7121

“
”
”
”
“ M
LTS
”ow

15

XBCB

ji

117

15

you

03

“ oy

04



HNC

3.2

69 -



70 -

ug
uu

uv



paj

71



141
141461

h|:|ug

142

72 -

de
de
de
de

hu

de



ABCMP Rt

“ g
2
1.
2
2
2.
3.

B C

3.3

14
Y141 1428 241 242

21

73 -



74 -



11

DB

1—

o

75 -



EABC

HNC

3.4

HNC



ga A W N -

HNC

HNC

3.5

understanding
1

77 -



ga A W DN B

HNC

HNC

HNC

78 -

pe gw rw vC

HNC

1995



HNC

7

1997

1998

HNC

8

18

79 -



80 -

6.1

6.2.3

20

70

80



81 -



6.2

6.2.1

$j

¢ j 1 /vou wp /gu

82 -



“ LIRS

gu ug

uu

500

us uv wu
uv
uu zZz W
E E

jel

il
i</l

“ " pw  v6500Lv

¢ 1j 1é

pw

qu

83 -

ug



jw

84 -

pv22b

jlw

i9

wh
W ws
pb pj ps

pal
Obc55 p
0146

jw

ow rw

pw

il

it jw

pw



jwoo“ " jwio*

6.2.2

"j20 -

“

" j518
Xj20- 0

rw
jx00 jx10 xj20 - xj518 “
Xj20 - 00 X
u
1
0
3

85 -



0
0 «
w p 69c
52 53
+ + +
+ + +
6m 9 c +
52 53 "
500 +
1 “ a-b-d
1 6 9c 6i
9 c 6 8 66 96 c6
‘ " 69c
6 9 7

86 -



6.2.3

$6

$7
$7
HNC
$7

$7

o7
70
71

710

711
7110
7111
7112
7113
7114
7115
7116
7117

712
7120
7121
7122
7123

713
7130
7131
7132
7133
7134
7135

¢d

$7

$7

HNC

87 -



$v8

M8 jIvl  jIvO

88 -

7136
7137
7138
7139
713a
713b
714
72
720
7201
7202
721
7211
7212
722
7211
7212

80
81
810
811
812
813
82
821
822
83

$8

$8

$v8
$v8

HNC 8
jilvi  jIvo



da

YC
bay

¢b

$a

$a

ray

day

a00
a0l
a02

al0
all
al2
al3
al4
al5

a20
a2l
az22
a23
a24
a25
a26
a27

831
832

841
842

¢b

da

XB

YB

¢b

pay

$a

peay
pway - gway

89 -



aro
arl

90 -



ar2
ar3
ara

as0
agl
ag2
a83

a8s
a86
ag7

b00
bO1
b02
b03
b1
b10
b1l
b12
b2
b20
b21
b22
b23

b30
b31
b32
b33

b4l

£E8 8

b

91 -



bay

bay

4. ¢y6 ¢y7 ¢y8 y=6 9 c

dy6 dy7 Y8

0 5 dym m 6 8

by6 dy7 dy8

Y6

y60

y61

y62

y63

y64

y7

y70

y71
y710
y711
y712
y713
y714
y715
y716

y72
y720
y721
y722
y723
Y724

92 -

dby

$6m $9

Y1

éc

6m



dy6 dy7 $y8
dy7

$y6  dy7 $y8
dy74
234
Py
5.¢d $72
¢d  ¢7 $72

y725
y73
y730
y731
y732
y733
y734
y735
y736
y737
y738
y74
y741
y742
y743
y744

5EBREEC

23

$y740

3
dy6  Py7 $y8
dy74
$22b
¢d

dy6  Pdy7 $y8

93 -



¢d

do
doo
do1
do2
do3
do4

di
d10
di1
di2

dz2
d20
d21
d22
d23
d24

HNC 5

6 $6m

6.2.4

pw22b
jwak

94 -



6.3
ovl4
vg3l vg390 vg394 v4l
vg34 j4 vg35 ja0  j41
vg36 ol 6 03 04 do 04

11

95 -



EB
EC

EA

A

Ms
In
Wy
Re
Cn

A N M S 1w o~ ®

jw

6.4

20

14

96 -



X2B + X2 + XAC

X2A + X2 + XBC
XAC+ X2B + X2 + X2C
X2B + X2C
X2B XACA XACC
X2
X2B X2 X2C
“2+2" Y 1+71
“1+2" Y 2+1 “2+2 XAC
XBC
" ” 7121 2 " 2 + 2”
14 20
1 2

6.5

97 -



- N o<

HNC

1995

98 -



HNC HNC
HNC
1
2 HNC
3
4
Al
NLP
Al

20

HNC
HNC
HNC
HNC
HNC
" HNC
7.1
NLP
Al NLP
Al

70
99 -



IBM ¢

NLP NLP
LeMICON
CcycC 10
CcyC
Ccyc
CyC
“ A word is a world”
CyC
CyC
CyC CyC
CyC
CyC 160
CcyC NLP
CyC
70
NLP
CyC

100 -

LUNAR

1985 1995

NLP

HEARSAY

10

CyC

10

100



NLP — N

HNC
Al NLP
HNC ‘ " HNC
cve WordNet
EDR cYC cve
7.2 HNC
2

101 -



HNC

HNC

102 -

HNC

HNC

HNC

1996

HNC



HNC

7.3
HNC HNC
HNC
HNC
y ty t HNC
HNC “ ?
“ ? “ B 1< T S HNC
: "t 1/3 Tt1/4 ”
HNC
HNC : ?
HNC 7 o7 HNC
“ i HNC
HNC HNC
HNC
1 “ "

HNC
X22 XR011 XR0110
X22J=X2B + X22 + XAC XR011J= A + XR + RB2 XR0110J=A + XR + RB2 + RC

103 -



HNC

CyC

HNC

HNC

HNC

- N M <

NLP

HNC

HNC

HNC

HNC

HNC

104 -



HNC

7.3.1

* " HNC “ " "

HNC

N
m

3
4
5 X w
6 X X w w
HNC
HNC
7.3.2
HNC
“ " 142 “ "312 “ " 500412
142 312 500412 141 311 500411

14 31 50041 ¢ "
105 -



3a
o4

7.3.3

" HNC

106 -

39 41 39 41 “

46 3a 46 “ " 109
" 362 “ "13
uz )
HNC
HNC
HNC HNC
HNC
HNC

¢j 1 fswpxjwijl

" 22
" 309

HNC

14

21



HNC
HNC : ?
HNC " HNC
HNC “ ?
HNC
HNC : ?
HNC
1 HNC emn
t
2
3 p "
4 A B
5
6 p ”
7
8
56
¢ 714 f 1241 I
7 y
jw W p ogw rw

107 -



7.4

HNC

80

20

HNC

HNC

HNC

HNC

I N M < O © N~ ©

HNC

108 -



7.4.1

HNC

SK

“ ”

E1E2 * kmn k XK m El X
109 -



JK1 n
El E2
El* E2*mn m n

7.4.3
E
E
14
KQ KH
HNC
E2 X El X
X20Y * 21

110 -

E2 XK

El E2

E=QE+EQ+EH+HE

XK
XK

E1E2 * ke “

1998

6

1997

18

y80



11.1 v

jlvul2  jlvul3

111 -



180425

112 -

19

1j80426

142

[v80121 *“

"o« ”



11.2



1

yi ding yao

114 -

ba

Jik = D Kgm = 2K
t
Jik = D Kn
3
2
xiao xi  gao su li

zhe ge

*

xiao jie

*



10200

T3
T3B

3 “NT

2

gao su

" | quol
10320

jiao yu bu jiang zhao kai quan guo zhong dian da xue xiao zhang hui vi

tao lun shen huajiao yu gaige wenti

*

* * *

“pa’

10

115 -



*
*
zhong dian  xiao zhang
hui i shen hua
S11 S12
“ ? hui yi
A pea’ pa7
p bu”
bu jieo
3
vg
vg vg

116 -

pear?

ar
6
“ jiao
"E

a pa pesi
1994.11.8

Vg



2 1+12+12+2
1+2

34 2+2 E

117 -



Vg

vg

vg v

vg

Vg

He came running back to tell us the news

118 -

vr

vg vr

vu

VO

luva

la 16

vg
jiang



" ge”

11.3

EABC

119 -



11.4

11.4.1

11.4.2

120 -

”ow



” “
“
”
”
”
" ow
[T

11.4.3 E

ABC

X2AC

AB
C

121 -



HNC

122 -

EABCMs

HNC

1995

vB vC
HNC

1998 8 25



14

A W N P

11

14.1

14.1.1

1 A+X+B
123 -



2 A+B+X
3 B+A+X
4 B+X+A
5 X+A+B
6 X+B+A
2 3 4
14.1.2 X
X E
X
A+ QX+ X+HX +B
QX  HX X
u uu wu jll la 16
X j00 j12 j2 j01 j3 j4 |6
X X
q h
2 QX
X E ABC
hv
X X u X
AB X
16 hv
10 X
X

124 -

hv

0)4

hv

HX

HX



HX

HX

11 H

14.1.3

V008 # vg22b5

” x
AB
rzz008 r
HX
QX
HX
A— X—
B
B E——
A+ XT2b+ TB1+ TC

TB1—

X4

125 -



“ ? B2 A TC

“ ? TA— T2— TB2——
A— B— o v22b6  “ ?

“ ”
” « "
” “ ”
“
“ ” “ "
“ " « " “ "
« ”
“
” 10
« noow ” “ ” « ”
« ” « "
« ” “ " “ "
“ n
3
B
“« " oow ”

w ” HX B

126 -



A
B+A+ X
QX
14.2
A B A
6 1
1—1 YB+Y 1—2 Y +YB
2—1 YC+Y 2—2 Y+YC
YB YC
Y Y
3—1 YB+Y+YC
3—1
3—2 YBC+Y
3—1 3—2 YB YC YC YB
3—1
2—2 A

127 -



128 -

B=XB+YB+YC

B=XB+YB+YC

” o



YB

YB

”ou

YB

LIRS

YB

YC B

YB

4—3— 4—4—

YC
2
YB B=XB+YB+YC
XB XB+YB
XB XB YB

XB

129 -



30b

31

311

nvw

YL

130 -

311

5—7—3—5
5—1—8—8
4—1—2—2

14

11 35 33

311

311

01 gv
01 w
10 wgy

312

142"

071

V311

11

10

8—

g’



32

33

ry

33

15

33

32
31
4—1  4—3—
21 322

3219

331
3 32

332 33

vo331
2371 72

311

T3C YC

32

1—1

32
32
32
YB+Y
321 32
E
393 3b
“ 33
B o

131 -



35

351
3518
3519
351a
351b
352

371 411

370
374
132 -

32

YC 34
i5 35
36
345
34 35
31 352
7
©oo 361
” 7
4 361 “
36
371 372375 376
370
372 412 371

36

346

361

— 374



360
376 362 04
TB2
3

36

68

bl

141

380

142

b2

374

376

374

YC
362
10 20
842
b3
jlvg 115
3a

04
376
? 376
b0 40
b4

133 -



380 382
38
YC
" ¢c380
39
YB YB9
YC
Y9

134 -

T 382

381

391 392 395 396

YB9+ Y9+ YB
YB+ Y9+ YB9
YB9

YB YB9
Y9

11

Y9

382



i3
41
81
301
39
39
394
B2 1
pC
3al 3a2
3a
38

15

YB94 + Y94+ TB2

TB2

46

3a

411

412
39 54

21

TBk

200

135 -



YC

390

136 -

3a

21

1+71

YC

3b
14.3
A+X+B+YC
X

38

YC=E+EC

“ o4
£ 2+2"
YC C

4—4—k—4
##

YC

“

384

1+2"7

YC



YC

12100

12300

10300

EB

1995

6

137 -



15

14
15.1
01
01 6m01 901 cO01 5201 5301 “ ”
15.1.1
X1B k + X1k + XC k
E
k k
X1A + X11 + XBC
X1B + X12 + XAC
X1A
XBC XAC XBC
gvo00 XAC vgl0

138 -



X1B + X10 + XBC

011 012
01 010 01 02
k
K2 C X1A
XBC+ X1A + X11
X1A + XBC+ X11
15.1.2
1
2
K1 K2
XBC + X1B + X10
X1B + XBC+ X10
11
lv ) ;
2
X1A
X1A  XBCB X1A A XBCB
K1 A — JK1 X1A

10101

XBC

XB

139 -



EQ

EQ

K2 B —> JK2 XBC
EX —> EH
E=EQ+EH EQ
EH X2
X
3
B+A+X B+X+A
A
4
$3
02 $7 71
4

140 -

$01

EH

$0



15.2

X2
X2B X2A
XA XB
XC
X2C
A B X2A
X2B
XA XC
XAC X2 X2C X2C
X2A + X21 + XBC
X2B + X22 + XAC
3 X2B+ X2C
4 XAC+ X2B+ X2+ X2C
2
1 2
“2+1 “1+2 L2+

141 -



71 02

00

142 -

XA =X2B

X22

02 02

6mo2 71 902  c02
902 c02 X2

711 712
7110 7111 712 902 c02
713
7112 713 6m02 m=1 2
2 3
2
30
02
4
4 5
a
C
A
B XB+YB+YC

713

14

X21



14 B

L2+
“2+2 7121
1 711 902 02
712 1 £ 2+2"" 2+17 142 “2+2
XBC XB  XC
“2+2" 7121 “ ?
7122 f2+1 f2+7
j821 /vgri2l
“2+2” XBC p pe
b—k—1
7121 “2+2"
XBCB = X2A XBCB
X1B + X10 + XBC
“ ? 7110
X2A + XBC+ X2
XBC+ X2A + X
71 7110 713
vg7110 j721
vgr110 j722

vg7110 v422
vg7110 v432
vg7111 v382
vgr115 # v3229

143 -



j832/vgr110 16 rcd4l
j842/vgr114 16 r930al

16 116

rc441 ro30al
711y y=<2 3

co v7110
o v7110

“ - V7110 “ "

711

7110
71101
71102
71105
71106

7111
71111
71112
71115
71116

7112
71121
71122
71125
71126

7110 902
c02
902
9021
9022
144 -



9025

9026
902 “ "
711 720 722
b0
6m02
Y 2+2 3
3
713
XA  X2B
y
y=0

2+1" “ 2+2

40 43
M
Rt Pr
7112 713
“14+17 2417 1+ 27
2
7112
712
“ " 712
XA
Y1+ 2417 1+2" Y 242
Re
713y

145 -



7131 Pr
ro30a2

“ill-defined”

“ill-defined”

“

146 -

1]
[0 o BN
o

6 6.2.3 $7

“"T7131 ¢ "T132¢
713y
Pr
r930al r321 rb301 7132 Pr r322
3
“ well-defined”
“ well-defined”
14
HNC

"7135 “  "7136

r

rb302 7138 Pr

“ill-defined”

1995 6



17

17.1

TB

TB1 TB2 TB3

1 TA+T+TC+ TB

TC

TA+T+TB+ TC
TA + T2 + TB + T2C
TA + T3+ TB + T3C
TB + T1 + TAC

TA + T19 + TBC
TC + Toa + >, TBm

TA + T2b + >, TBm
TBCL + T49 + TBC2
TBL + T4a + TBC2

24

TA

147 -



2 TA+TC+ T+ TB
3 TA+TB+ T+ TC
4 TC+TA+T+TB

TA TB TC

23

O0a 2b

TBCC

148 -

10320
A

239

T1C

E TOa

TBCMC

B

TC

102

101

TA

T3C

210

E

2la

T2b

TBC
TBCmC

T499

21
21b

T2a

10220

TC TA TB

P

249

T3a

T49a

T3b TOb

“

T49

TC

22

219



17.2

— B
B
TA+T+TC
B 6222 200 202 T
TA TB B T=
v62221 TC pwe5221 jwe we28 jws18 V62221
v62221a v62221b T B
T= vc232 va3d
1
TA+TC+T
TC+TA+T
9239 TC
9239
# 4—1 !
36
TA
65 56 TB TB
A/X # B/YC
TAIT # TB/TC TB TC B T3XY *
31
— TC
T1 T ! "
X1C A X

149 -



TiC TAT TC
TIC=TA+T+TC

TC T TA
TiC
— TBC
T19BC
Ti19BC T19 JK2
T2C T3C
T2C T3C
1 TBC=TBCB
2 TBC=TBCB+ TBCC
B
T19BC
9219 c219
219 “ "
9219
9239
9219 9219
ab
TA TB
JK1 “
TC * ?

150 -

TBCB

9219
T3XY * 31



TC

v202

B TB2

TB1

TA

TB1

205

TB1—

TB3—

TA T TC

TBm
" B
V311l v202
B TC B
15 14
B "
B TA TA TB1
TA  TB2 B TB1 TB2
TA TB
TC TB1 TB2 B
B ”
TBm TB1 TB2 B3 B
TB3 2 B1L B2
B2
B3
204 - 204- 0
B
8 TBm TB1 TB2 TB3 TBm
TC— T22a—
TB2— TBm

151 -



TB3

TBm 1j1342k
k=456 “ ?
115 " 119
o7 hv
TBm TBL TB2
“ * no ? TB2
2 11
TBm
> TBm
TA TBTA TC TA TB > TBm T2b
TA pw22b
TBm TBm
pwj2
“ ? w0l TBm
TBm
ay pe a4
6
B
TBC1L TBQ2
B

152 -

»n 18

TBm

97

102205

B2

W2 pj2

Wj2 - 000



1995 5

153 -



21

HNC

HNC

1. HNC
TC

154 -

21.1

SvVO

6x5=30
Mx M- 1

XJ=A+X+B TI=TA+T+TB+

R=K+E
B=IK1+E+IXK2
JA=IK1l+E+IK2+IK3

Jr = KL+ E+ DK,

k=2



XK

2. HNC
3.
XK
4.
5 XK
HNC
6. K A B
E
7. ABC
BC AC
ABC
8. C
9. X
JK3=T3C
K2=B K2 C
HNC
10. “«J="
X, E “ EJ="
11.
E 3Ky

10
XK
XK
C 2
A BC A B
C
C
JK3 =T2C
JK2
JK2 = XBC
JK1 E
XK1
XK

XK

J="
14



21.2

2
XYJ=A+X+B+YC YC=E+EC

E 14 E
E=QE+EQ+EH+HE
QE EQ+EH

QE jlwil2 EQ w

E HNC

156 -

EQ



" w ”

HNC

5. HNC

HNC

E1E2 E

El E2

HNC

80
1 000 ‘
HNC
E
$3a  $20 $46
HNC
21.3

Je1 = K1+ EIE2 + D) XK,
k=2

E1E2

“ Miller 7+2
157 -



158 -

E2

JK m

m=k
E2

El
XK

El

XK

E1E2 * krn

XK

XK

El E2

XK1

E2 XK

1995 12
1997 8

XK



0 13

0 7

8 11

cnk dnk

emk

f « »

g
h

=~

- e T goT 3

~ un

N < X 5 < c

16

hou

people

gian

ga nian

ji ben

luo ji

result

shu xing

verb

xing

159 -



A A
B B
Cc C
D E
E E eigen
FK
H
hou
J juz
K kuai
P E process
Ph
Q H H gian
R E relation
S E state
T E transfer
X E
Y E
iD E

B=XB+YB+YC

RB = RB1RB2

YC=YCB+ YCC YCC+ YCB
YCB = YCBB + YCBC
YCC=YCCB + YCCC

K = KQ+ KH

KQ= KQQ+ KQH

KH = KHQ+ KHH

FK = FKQ+ FKH
FKQ= FKQQ+ FKQH
FKH = FKHQ + FKHH

160 -



XJ
PJ
TJ
YJ
RJ

DJ
iDJ

57
X1J
X2J
X3J
X4J
T
T2J
T3J
T49J

3192

YXJ
RXJ
XRJ
YSJ

3192
T XJ
T1 % X2J

XJ=A+X+B
T3J=TA+ T3+ TB+ T3C
XYJ=A+X+B+YC YC=E+EC
XY02J= A+ XY02 + B+ YB2
XRm110J= A+ XR+ RB2+ RC

T2b* XJ=TA+T2b+TB2+ X +B

161 -






%,\1 CooobdbdEabobdbEoEadbobEdEooEadbdbdEoobabdEdEobabtdbodEobabdEodEbobabdEodbEabobdbodEabobdodbEabobdboobabobdEoadbabtdEdEaEa Jl&

EORIEORORIROEOIRIROEIROR0E

52

HNC

SoEobdEobobdEabEdEdEabdboEabdEababdEababdEabdbdEabdboEabdEababdEababdEabdbadEabEa]

CORORIROERIRIRORIRIRORIRORORIEORIROEORIROROROR0ROROR

NEOEOEOROEROROEORORORORDORIEOROEOROROROROROERORORORORORORORORORORDORORIRORORORORCOROROROERORIRORORORORDIROROROE2 0RO T8







the a for with

“ H ”

the cow with crumple horn that Farm Giles likes’

HNC

BC BC
BC

1.0 “ HNC " 1.0

BC

165 -



1-1

1-1.1
HNC

HNC

- 166 -



v

1-1.2

10

1

10

v

v

v

EH

EH

110

XK

310

1

0

1-1.3

v

vl

EH

EQ w2

vl
vl

vl

E2

El

vl

vl

167 -



@S

HNC

168 -

HNC

XK

vl

HNC

HNC

HNC

@K

QE



Vv ug

1-1.4
v
1 vy
2 0 I1
3.
10 I5
30
4.
K
1-1.5
1998 6 4

169 -



1. HNC *
" 29 30 31
2 “ "
EQ+ EH

HNC

170 -

“ HNC

hE HE



JK1 1 JK2 2 JK1
1
JK2 1 JK1 2 JK2 “ "
“ " E1l JK2 E2 JK1
HNC
X0
RC 31
JK1 RB2 RB1 RB1 RB2 RC X1
17 27 28
v “ HNC

171 -



2-1

“ ” E
E EH
HNC
E
2 wW “ ?
" n E
E E
XP21% 20 E XK

172 -

EH



FKH  FKQ FK

HNC EQ+ EH

HNC

E—XK XK iD
XK
PR @
“« o E “ shi”

« » « » « »
“ ohi”
« » « »
« » « n
« ”

173 -



456

78
1 “
20 7 “

iD

174 -

iD

iD jDO

iD XR211

iD



Vg

vg

HNC

2-2

33

175 -



2-2

vl
2-2.1
“ ” 7
\%
E E
E
2-2.2
vl
1.v1 JK vl
2. vl
3.vl K
3
vl
1 2

176 -

vl

vl

2-1

vl



1vl

V2 310
4
V2 vl E V2
vi E V2
V2 E vl
V2 JK vl E V2
vi E V2
V2 E vl
2 vl
1 2 vl
31
E
E
E
1-1

2-2.3

33

JK1

1-1-1
1-1-2
1-1-3
1-2-1
1-2-2
1-2-3
1-2-4
1-3-1
1-3-2
1-3-3
1-3-4

2-1

2-3

177 -



1-1-1

1-1-2

1-1-3

1-2-1

178 -



1-2-3

#
1-3-1
*
#
* *
* * *
*
# * *
1-3-2
1-3-3
* *
* * 31
# * * *
#
2-2.4
1-1-1
12 11 1
“1-1-1
310
X401
310

Y011
179 -



Y012

57

E 1-1-1
2 1-2 1-3

1 vl

2 vl

3 V2

4 vi V2

E
3 1-2-1 1-2-2
1-2-1 “
" 1-2-1
4, 1-2-1  1-2-3
vl E V2

vl

180 -

E
HNC
vl V2
V2
V2
vl
28
1-2-2

310

1-2-2



vl

2-2.5

1998

5

25

181 -



EQ+ EH
EQ+E
HNC
w
YB “
X
EQ E

182 -

w

t+vV

" u

E=EQ+EH=EQ+E=E+EH

E+ EH

E, + E

”ou

EQ+ EH

”ow ”

EQ+E
E
w
E
w
E



EQ+E
W+ Vv

EH “

YB

E+EH

XB

E, + E

183 -



uu

HNC
184 -

E “
jlvul jluv jluu

hv hv

”
E
HNC
E
E

HNC



hv E E

5. [
HNC luva [juva
E
6. hv —aqv E
E p

hv

HNC

qv

HNC

185 -



1998 6
52
13 17
21 24
39
E
ill
" ” E
E
HNC
hv
HE
HE E
“ K jm HE”
K jm “

186 -

17

25
41 51

hv

HNC

K jm

K jm

18
34
HNC
ill
" HNC
? E
HNC
K jm
HE fK
? HE

35
52

XK

K jm



52

hv
HE

1998

6

17

187 -



XK

1991

188 -

HNC

XK

XK

JK

K

XK

1990 1991

XK

1990



XK
“ + XK
XR RX
XK
XK
XK C
C

C

A BC AB

HNC
XK

XR

XK

XK

XK “ + K
XK
1997 p.323
XK
RX
A BB C
C

189 -



C Content

C K
C
) ;
EABC ”
2-2
K
1. B=BB+BC A=AA+AC RB=RBB+RBC
YC=YCB+YCC XBC=XBCB+XBCC XBC=XBCC+ XBCB
2. B=XB+YB RB=RBL+RB2
K=KQ+KH KQ=KQQ+KQH KH=KHQ+KHH
K K

1998 6 20

190 -

XK



1946

46

191 -



g

primitive

u z

192 -

r

HNC

semantic primitive HNC

HNC

well-defined

primitives HNC

primitives
“2+2 “ 2
HNC
HNC
HNC

primitive

HNC



ill-defined

HNC

HNC

193 -



119

15

HNC

194 -

HN

HN

K jm

118
xiang’

" HN

234

118

HNC

119

118

I5



20

119

111

" ow

113

114

Paper

1 1
115 116 117

1998 5

14

118

31

195 -



10 13 HNC

XK XK

HNC
HNC
196 -



EABC

1998

4

14

1998

6

24

197 -



HNC

XK

fK
JK

E XK

14

13

XK

3192

HNC

o N o™

198 -



f42 {43

5

6

W” where what when why which

1998 6 25

199 -



10

9
semantic chunk phrase
“ ” Ph P
HNC P E HE = K jm
HE =Ph jm FK jm K fFK fPh
“ ? 2
KH KHH...JKH JHH...fKH fKHH...
KQ KH JXKQ JKH
HNC " ”
FK
FK
HNC vB vC
HNC
JK2 FK
Ph p
"2
HNC

200 -



FK

HNC

HNC

HNC

1995

HNC

FK

1998

26

201 -



11

“ HNC

WD

202 -

HNC

11-1 114
" 19 *

HNC

1998

27

10



11-1

21

SBH Q=

jvoo S
s
21
SEjV00 SCE j00
s
8B
" + ”
So
= " SCH =
- ,
B

203 -



j00
56 755

204 -

SBH

56 55 j11 j21 11 204

j200
e “
=
* * *
* 76
19
* 16
12
. ”
%
* 67

K@
+ +
104 *
208
%
*



11-2

jo jo 11-1 “

11-2.1

HNC
191/j1
wl0-  pjll-
Wj10- “

Wj10-
wj10-0
wj10-00
Wj10-000
j10-0-
j10-0-c31
j10-00c21
Wj10-00c22
Wj10-00c211
205 -



Wj10-00c212

wj10-00c210
HNC “ - cm dm em’
wjl
HNC “ "
pil
pj11-c70
pj11-c71 pjl1-c76
pj12-
pj12-0
1 pjzz11- =7 wjzz10-000
1 pjzz12- =100 wjzz10-
wj10- pjl1l- pj12- HNC

j 12_ “ ”

HNC j731/j1
HNC
“ ” wj10-
pj10-8
pj10-008
pj10-009

206 -

”ow

j12-



K 30

HNC
HNC
HNC

gc82b/pj10-08
v141/pj10-009
pj2 || vc141 /pj10-008

ppi21 j781 /wj10- | vi1l /pj10-009

11-2.2
K
KH
KQ
04
HK
FK KH KQ QK HK
Kijyy K fyy
Kjo K j1
K f42
EABC
K = KQ + KH
K=0QK+ KQ+KH +HK
HNC =K
FK = HNC
HNC

FK

HNC

K. 01
K. 02

HNC

207 -



11-2.3

1. 10 29
2. 1901
3.
4,
5.
B < K j1 5 B
4
1. Kwl “10 29 "* 1901 * ne
2. K pj10-8 * "
3. Kijir -« "
4, Kijlz "
HNC
1.
KQ = ppjl f30j1
KH = > >]j308 + wj10-
K = >)j308 + pj12- + j3080 + j30811 + pj12-0
2.
KQ = wj10-00c
KH = >]j308 + wj10-000 + >;j308 + jzz12-0
3.
K = K1+ K2
“ 3 2
3 20
HNC KH 2)j308 X >1j308 + wj10-
>1j308

> )j308 + w10

208 -

J1.
J1.
J1.

J1.
J1.

Ji.

01
02
03

11
12

00



>1j308

>7j308 = > j3080 + j3081

>7j308 = >]j3080

+ KH KQ ppjl1
ff30j1 KQ
! 1036
>)j308 o
HNC
HNC
K HNC
11-2.4
K j1 Ji.02
“ j308” ¢ ?
K j1
K j1
“ " 80 "% 80 "% 80
HNC
jZ3080
jZ308 + gl1m m=1 0 2

B.21
B. 22
KQ

HNC

209 -



J1.02

j3081

ppj1

210 -

j3080
j23080

jz308 K j1

J1.02

J1.02

J1.02

>1j308

KH

Ji1.01 J1.11

Ji.01

£30j1

KQ

KQ

J33.21

KQ

KQ

J1.02



211 -



11-3

SEjw2
SEjV2 SBE|2
E-C

E-B

11-3.1 HNC

11-2 wl pil

N -

o 0o~ WN P

212 -



“ ” “ ”oow ”

“ ”oou ”

w2xy y=1 3 y=1

w2xy y=4 7 y =4
=5
=6
wj2- wj2-00
wj20- wj20-0
jw

j20- j20-0 j20-00 j20-000

“ " ow ”

pj2- pwj2-0 pwj2-00
pwj 2-
pwj2- pwj2-00
Pi2- pwi2- pwi2- wWi2- W20- W2 *y
HNC

E=S € jw
B € w2 p2

213 -



jv23

© 00 N O 0o A W NP

214 -

SBQ € w2 p2

SBH € j2
11-3. 2
jv2m
SCH
E u
jv2zt ? jv22
“
1 C w2
jv23 jv20 jo

E-B E-C

300 "

j2xy

" vz 3
SCH

v jv

HNC
i6 i2 j3 “© 3



SCH Q jv

SCQ
SCQ
SCQE w2 pj2 jv2 s
jv2 CQ
E E B
6 -
“ B
E
S
1z SBH
S
g
C "“ Cij308+jz
B
15
11-3.3
1.

215 -



a b~ WD

11-3.3.1
Wj21030 wj21031  wj21032

n "o ” 121030 “ no

1j21030

1
“ " 21030
11-3.3.2
11-3.1 w2 o pi2
HNC w2 pi2 2 wp
i2 jo1 j42

216 -



« »
“ »
« ”
“ " »u »u " u " ”
« _ _ n
« . »
« n
« »
» « n « nou
« ”

BCQ = w2 pj2

BCQ =w p

BCQ =w p ¢

SBCH = j210

SBCH = j214

SBCH = j42 2143
BC = B B

HNC

217 -



11-4

A W DN P

jva*
jwr3  jlvr00

218 -

11-4.1

>1j308

>1j309

jv3

11-2
j30a

jur3

j308



11- 4.2

11-1

11-4.2.1

HNC

“

12 “ 56
“ j710"

HNC

“ 17

rv r

j21

“j71n n=1 2"

219 -



6
j8 " l 2“ 5 6”
wil0-  wjlic j218
“ 100a911
wilic “ ne ” " "
“©o j 742110029 o
10089
“ o
11-4.2.2
11-1 C
SC joo = g "
FK joO = e ”
= f30j00 + >;j308 + jzz200 J0.01
J0.01 f30j00 “ 7 o
“th “ th"  Xj308
J0.01 KH
KH joO = > FK joO + ”
= > FK joO + C j00 J0.02
2 “ ”
KQ K J0.02
11-2
WD well-defined

220 -



WD

" oow ”

WD HNC

SWD super WD
KH KQ
32
1
B
B
HNC

221 -



11-2

wD

222 -

HNC

HNC



A W DN PP

QE

QE

223 -



.01

224 -

J4.06

11- 4.3

KC j4al =FK j41 +FKC

KB ja1

¢

“

+

= FKC +FK j41

”

FK j41 +FKB

‘“

+

= FKB + FK j41

80
80

80
80

80

80

‘“

+

FKB + KC j41

KC j41 + FKB

+

” o

80

" u

JA.01

.02

.03

.05

.06



J4.01

.06
.03
11- 4.4
HNC
HNC
1. 11-2 * " KQ + KH
KQ KH KQ KH
HNC 1
HNC
2. 1 “ »
HNC

225 -



“ "o ” o«

1

2

3 r r

4

1 3

1 80

2

3

4
1 wop KQ

HNC
1. —— ‘
2. pe “
3. jwe : "
4. WO “
1

226 -



2
WD
2
WD
3 WD
r8 ra SWD
4 HNC “ i
4 WD
- 1 “
11- 4.5
K j41 <
SJ j41 =SB+S+KC j41
3
SJj41 =SBC+ S+ FK j41 M. 11
=SBC + FK j41 H. 12
Sc jval
SWD
jval “ "
SWD
jval “ "
FK j41

227 -



12

13 |9”
52
19 pl9
HNC
19
1.
2.
3
19 50
19
|
9 p400N-
10 11 QE EQ
p400n-
E
9 oqldr 21
QE hv 19
E 19 QE hv

228 -

p400n-

pl9

HNC

HNC



1998

6

28

229 -



13

HNC
HNC

230 -

L= S Vn Vit

Vn
Vn

Vit

Vt

52



13.2 HNC

HNC

“ well-defined”

HNC

36

231 -



BC

XYPTRSD

HNC
‘ " HNC
HNC
13.3
21 "
1.
2.

232 -

HNC

57

21
57

14

20

14

HNC

20



14

1998

5

27

233 -



14

14.1
13 HNC
1990
well-defined
2
HNC
E XK
7 36
XK
14.2
HNC

234 -

K



6
o
SVO
VO
VOS
OV
SvO
ovSs
O
SVO
O OS
vOS OV

35%
19%

2%
44%

24

n-1

Jn0 = K1+ E+ > XK

i=2

E

OV osv

21
04

VSO

1998

XK
235 -



J32

HNC

236 -

OV

J31

4

XK

B0 =JK1 + E + JK2
J0 =K1 + E + K2 + K3

J31
J32
J33

J35

24

JK2 + E + JK1
JK1+ X2+ E
JK2 + K1+ E
E + K1 + JK2
E + JK2 + K1

VSO
XK
J32

33

XK

J35

J35

VOS

JK

XK



saw a girl with a telescope”

XK

1998

5

29

237 -



22

m n ng

HNC

238 -



HNC

HNC

HNC “ "

239 -



HNC

HNC

39

240 -

HNC



15

XK

JK

1998

4

241 -



23

23.1

HNC

23.2

231

. 242



Ih5

14

bing

14

23.3

A4 qN ®m < oo

243 -



HNC

HNC

244 -

HNC

HNC

HNC



zheng zhi jia men jin guan zhi dao ju shi wei xian

| * * *
* *
| * *
12 “ "
xian
2
) " ) " ji yu tong gen de bing Lo
2 4
de
3 4 6 7 5
1998 7 1

245 -



24

25
011 QE

o) "

246 -

1-1

26



31

26

30

JK2

QEye Yy
T21J
JK1 ‘ n "
JK1
HNC
HNC
1998

7

JK1
pe

247 -



25

25 34
HNC
HNC
4
XK
10
10 EH

52

10
E EQ+ EH

JK

13 14

JK2 I3



E E
1
1 K E 2
K K
E
fPh fK XK
K 4 E Es
K
fPh L’ fK N*’JK LFSMLPES LPT =}

T A N R

“ JK

fK

249 -



26

26.0

28

27

26

31

30

29

25

33

32

1-1

26.1

10

AN ®m S ;Lo N

250 -



10.

23

10

26.2

24

251 -



E
E
1.0
1-1
4
1.0
4
26.3
7 01119 v hvgv QE 3
4 101119 v lv
“ K hv qv
K “ ! v
2-1 E
4
Uu uv uu vu
v

252 -

QE



26.4

E XK

fK

0 11

19 hv qv QE

253 -



254 -

JK1

XK

XK

26.5

K2 K3



N

N

N

N
N
N
pattern
N
HNC N
N N
+

HNC

XK
255 -



256 -

@S

@K

1998

HNC

6

7



A W DN PP

31

31.0

223 24

35 36

31.1

26

26

37

10

XK

26 27

257 -

98



*
10
PR

1.0

258 -

E
102 “

HNC
v

0
10



10 K jm
11
12

A w N P
¢

31.2

@s

@s

@S @K

@K

@s

12

12

@S

259 -



260 -

BC

JK1

@S
1.0

@s @K “

89

31-1

1998 6 15



31-1

31-1.0
X
HNC 8
8
34
31-1.1
HNC 8

BC

© 261 -



HNC

31-1.2

" KQ KH " K

12

1.0
262 -



2. “ " “ji yu tong gen

o o ‘i deng’
“ i 102 “ioyu 7
QE dou
3.
4 “ ”
HNC
N N
ZEN AR — RREHE? — RIE
vy LA
k RHE? —» FiF
vy
HNC
5.

K=KQQ+ KQH + KH
K =KQ+ KHQ+ KHH

12

1998

28

16

263 -



33

HNC

HNC

1995

33.1

33.0

HNC

HNC

HNC



HNC
jf “ ?
w p 6
HNC
I ¢ j
s X
“ g
“ o
HNC
HNC
1
HNC
Vvguzr
HNC R
HNC
E E E JK

265 -



¢j

“

+

HNC 10 11 jw6 j3
vB VvC
33.2
HNC
$jl 6
i ¢l
4 ¢
I$
I go2
|
HNC
10
HNC
1995
10 11 12 13
12
12
192200 | h2000
1921 | hv2040
[g22 | hv2002
g1l | h20
X01
" 3
" 2 11

266 -

HNC

1$g0200
|

WO w2 pjol

4 14 1jjl

|$g0220



HNC 4
JK 12 “ ”
12 130 K j42
K j42 K K QE
HNC | Ihv20 |v
v E
EQ+ EH EQ | hv20 : "
associ ation collocation
HNC
7 36 57 300
HNC
“ " HNC “ " HNC
HNC
HNC
o bl
HNC
“ HNC !
HNC
HNC
HNC
: " HNC E : !
“ " E
“ " 12 I3
193 Ih3
1934 1 h34

267 -



" lg34 1h34

1998 5 26

268 -



34

X PTYRSD|D E
A B C JK JKm JKn
Ms In Wy Re Cn Pr Rt fK fKm fKmn
RtB ReC fIK fIKm fIKmn
K
X1 X2 T1 T2

TB1 TB2 TB3 PBC1 PBC2

XK

XK

XK

RtB ReC

269 -



RtB 118 ReC
JKm JKn
n JK
fKm m
fIKm fIKmn
7
K
JK
K
JK
C X
B C
4
C
1
119 119

270 -

BC

119

[1m

fIKO

[Im=* n

1998

“

wei4
m n
fKmn n
JK

K

CcC X
B

p400
p400
6 7



%UDUDU_H:h__U:U_H:h__U:U_H:h__U:U_U:h__U:h__U:h_DDDUDDDUDUDUDUDUDUDUDUDU—\I:U_U:h_—\I:U_U:h_—\I:U_U:h__H:h__U:h__H:h__U:h__H:h__U:h__H:h__U:h__H:h__U:U_H:h__U:U_H:h_DDDUDDDUDDDUDDDUDUDUDUD

HNC

£
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d

CoodEdEoboEadEoEodEoEdEdbdEdEaEoEoEaEoEodEdEdEadEdEdbobobaEobdEdEdEadbaEdEaEaboaEaEal

NEOEOEOROEROROEORORORORDORIEOROEOROROROROROERORORORORORORORORORORDORORIRORORORORCOROROROERORIRORORORORDIROROROE2 0RO T8







HNC

ABC

23. HNC

19
20.
24
25.
26
27

21
22,

- N ™ S IO~ oo

28.

o
—

29.
30.

.
—

AN
—

31.

)
-

32.

<
—

33.

0
=

©
—

35.

N~
—

0
—

273 -



HNC
“" x — —~
12
W
1.
shi-xiang
xiang-shang
ji-ren
min-fa
yuan-qi
s-shi
ye-gong
2.

274 -

31



zhong-ji ren-min
shi-ye gong-si

gi-su  fayuan

A W DN P

“ " ow ”

o u ”

fayuan  qi-su

“ "« ”

X€10-5 A B

n o ou

275 -



HNC

276 -



40

”ou

51

277 -



12%

278 -



ui-k g-k
vi-k ri-k

p Vii=6
vi wp

15

v10-i pl0-i pl2-10-i
vy gr

W p

j
v10-i g10-i
gr

279 -



280 -

fa-yuan

gi-su



de

jin

xiang

yi

281 -



4200

1:2

282 -

de

29



15

LTS

" w

283 -



(EHRIREL) AR EA,
[pj2/pd—-4-1 jgl- v12-2-3
T3A Time T3
g ] Ep— I —
(28 £5) # & (AMAET # kP 2% &)
ppji2- pl0-4- / / [ gl0-4 v0-1|r3-1-2 hyp
T2A TB
e (3%
v9-2-2 [ v4-3-1, v0-3|r3-1-2]
T2 T2C
VA IRAR (¥ EH#Hy 9y RAE)
[ v3-5-0- wjl*  vgl-2 / jgb—
Goal X YB
8
1. T
2. TA
3. B
4, TC
5. TB1
6. TB2
7. In
8. TB3
8 4 6
5 5 2-4

TI=TA+TO+TB+TC

TI=TC+T+TB2

284 -



TI=TA+ T+ TB2
T1J=TB+ T1+ T1C
T2J=T2A+ T2+ TB+ T2C
T3J=T3A+ T3+ TB+ T3C
3 TA TB TC
TA B TC

T2C w
T3C

TA p
B p

€p
cjgl
€ v12-2-3
T3J
TB T3C J=T3A+T3+
T3C=1J
€p
€ v9-2-2
cw
€p
€l
T2J
R=T2J=T2A+ | +TB+ T2+ T2C
€ v3-5-0-
€ vgR-2
€j%-
€l
XJ
B=XJ=X+YB+YC

10

285 -



“ [T ”u n o w ”

” “ now ”
2 “ ”
“ ” o ” “ n o ow " w ”
“ LIS ”
“ " oow ” “ " u
” “ ” “ ” “ ” “ ”
“ ”
“ ”ow

3 2 ! ne " “ ?

11

“ " w ” o

" u ” o " ow ”

286 -



12
35 o
3-5
31
33 r9-3-0
0-3 10 i6
0-4
47 7-2-1
3-3 34 35
« ” 153 15-4 155 i4 5 j6
3-3 3-4 3-5 1
“ p
3-5
3-5-1 3-5-2 “ "
« » 6

287 -



7-2-1

3-5-1
3-5-1
3-5-1
3-5-0-
3-5-0
3-5-1

3-5

3-5

13

288 -

3-5

1-0-10
ro-3-0-1
gr-2-1
jg6-0-1
gr-2-1

3-5-2

3-5-2

1-0

r9-3-0-2



“ ” “ ” “

0-1 jg6-0-2 jgp-0-3 “ 7 “ ” “

‘ ’ ‘ LRt

V3-5-0 v3-3-1 4 jg6-0-2
) b AN

v9-3-5-0 4 19-3-0-1

v3-5-0 v3-3-1 4jg6-0-2 v9-3-5-04 r9-3-0-1
“ moe jue-0-2- * "

“m 3-5-0

Ay~

351 ° "

v3-5-1—>p

289 -



14

« nou ”
« ”
4 “ ” « " " u ”u
« " « n

1. lvg4-0-1-1-0-3
2. 10-2-0-0 10-3-2-0 “
3. 1v4-0-12-7-0 “
1 vg4-0
vq 1-1-0-3
290 -

14



1 - 0-0
oo
-1
-2
-3
2
3 1 q
2 -7 -0 -
v v
-1
-2
-3
13 ” 1
10 £ 2
3 Lo 2 10 10 3
0] 1

10-2-2-0 10-5-2-0 10-4-1-3 IO~ jgo-1
10
“ "€l “ "€ Ilvg-0-1-1-0-3 ©o
E EE€Vv9-2-2 ©o 10-2-2-0
10-5-2-0

14 1
14

[0-k Kk 0123 E A B C
[0-4 10-5 4 7 9 8

N

|0k k=0123

291 -



TA B
REC REC EB B
TC TB
RA RB
RB RB1 RB2 EA EB
10 T2J 9
T2J=T2A + T2+ REC+ T2C
T2J=T2A+ | + REC+ T2+ T2C
1. “"elo
2. “ " e v9-2-2
4.1 T2A
5.2 REC
6. 4 “ " T2C
7. T2S
8. o
9.
10.* " 10 10-2-2-0 10-5-2-0 2
5-2-0
1 3 v 4 6

292 -

noow ”

TC

11



15
12

10-2-2-0

49

| v6-0-12-7-0

v12-7-0

JAAN

| v6-0-12-8-2

v12-8-2

[v6-0-1-2-1

[v8-0-1-2-1

11-0 j4-2

jou2- g1-1-0

293 -



[v6-0-12-8-2

“ ” o

8 Z= XY

294 -

Iv6-0-12-6-0 |1v6-0-12-7-0
1 2
3 « "

Iv6-0-12-7-0 |v-0-12-8-2

v6-0-1-2-1 v8-0-1-2-1

v8-0-1-2-1

? ‘" 1ve-0-1-2-1



0-1-x-0
0-1-1-1
16
9
o —1
FARR —4 | 7 B ¥ ) # (=&
ppb | j3-/jzz4-1 ul2-2-3 vgl2-2-3 [ v6-2-3;v9-2-3
T3A Cond T3
1 _
¥od (BB f BKEE) 35 RE)
i I
[ 1 plo-4- I pl0-1 u3-8-1 [[vg8-4-2, vgl2-3-7-01,
[v4-4-1, v4-2-1]]
A X

i 1E] )

vg9-2-2  jl-0
YC

295 -

34



296 -

| | | |
AR B (X BZE) | B (PR B AE E L
/ vg9-2-2 | [ ul2-0-4 v12-0-4 g13-1-0
YC Mean
i 1L
H#9) (Amvd AT )

g11-0 [v=0-04%; [ 71, [gl-2-1; g12-6-0111 vgl12-3-0-10
X

T3C
J=T3A+ T3+ T3C
11

1-2-1 12-6-0 vO-0 4

v0-04 S

T3C
YC+|+A+X
YC+ | +goal + X

A+X+B
X1B + X1+ X1C
X2B+ X2+ X2A + X2C
/ XKkA + Xk + XkB+ XkC k=3 4



A B
X1C
X2C
XkC

11

23
v0-0 4

17

wp
vo0-0 g r w
Clause
vgo-0-0

11

YB+Y +YC
YB1+Y +YB2
YB+Y

Y +YB
Y+YC

X2B + X2

TEevr-1-1-4 " €v9-2-34 v3-0-9

297 -



18

TC

19

ABC
ABC

20

298 -

X2A  X2C
X2A  X2C X2C
X2B + X2
X2B + X2 + X2A
X2B + X2 + X2C

X2B + X2 + X2A + + X2C

12 3-5

X2



23

14
3
B N
(Z3#& 415 F) o (R A (R ')
vg9-2-3  [vg9-0-0, / / !l vg4-5-1 wvgl0-4 wl0-
vg8-1-0-1]
(Cond) R RB2
_ I
(i (&K R3) ( HAd AEAT )
p4-0-3 jl-  v9-2-3 gud-0-3  Jgu9-0
T3A T3
1 1L 1
%) A5 (X — 75)
pl2-1  vgl2-3-8-1]| vg9-0-0 [gu-9-1 ! [vg9-0-0; vg6-1-0-1]
A X YC
-
N
e W (=& 78)) ¥ B (KREE WA #
p4-0-3 v9-2-3  wvg9-2-2 wvg9-0-0 [/ [ pl2-1 gl-1-0-2 /
T3A T3 RB1 RB2
il [ _
#E #+X1) (¥R #AT)
[vgd-3-1,v0-3 | r3-1-2] wvgr8-3-1 vud-7-1 [vgl2-1-1-3; v12-0-0]
R
8 8
RB1+R+RB2+ RC
RB1 RB2
RB1 RB2 p w

299 -



4-6

1.0

21

300 -

41
4-2
4-3
4-4
4-5

47

p vg-0-0

p-p ww
pp Ww

p-p

p-p

p-w p-gl2-6 7 8
p-w p-gl2-6 7
p-p Ww p-w

1.5

4-1 42

RB1 + RB2 +R

4-3-1 4-3-2 4-4-1

4-4-2
4-5-1

4-4 45

4-6-2
4-6-1



AN ®m ST LOoN®Oo

oS
—

—
—

N
—

)
—

13

™
—

13

301 -



22

“ ” o [T

3 3
“ 38 ' ‘ "4-1 3-8
4-1
YB+Y “ "€ ovg9-3-8-1 vgo-4-1-1
“ " 100
lwh 3-0 5-0
“ o " unite “

vg9-3-8-1  1v0-0-4-0 | vgud-3-1

2 1

p-p
XB

7 7x6=42

302 -



2 2

Iv1-0-4-0
10-2-4-0
Iv0-0-4-0
o 0
0 0 : i
0
14 15 I w w p X
1992.7
1 16 e f e
2 0 d
3. 5 vguzr
4.
a o [4-0-3-8-1 14-0-3-7-0
fl
b 4 Sy ]
Ao

EB

303 -

fO



ANy —> X x XA

VANVAN PVAN X X
4
c “or
d 3 ° "
1
e “ g
10 4
22 3
XY “or

23

14

304 -



24
1 v
4 6
M4 =RJ=RBl+R+RB2
B =T3J=T3A+ T3+ T3C
TIC=YJ=YB+Y+YC
J6 =T3J=T3A+ T3+ T3C
T3C=RJ=RB1+ 1| +RB2+R
2" ? YC YB
3¢ ? var “ ? “ ?
4 « ow
5 v I I
“ " € va-5-1
R&E4-5 RB1 RB2 p-w p-gl2-6 7 8
€ w10- p-w
€ vg9-2-3 p-w

305 -



Vgo-0-0”

jol j2

306 -

“ ? vgl2-3-8-1| vg9-0-0
vg9-0-0

vor8-3-1- 8-3
8-3-2 5-4-0 8-3-1 8-3-2
-1 job

9-0-0

8-3-1



24
RB2 RC
25
14
14
i
8-0
8-1
8-2

RC
RB1+R+RB2+ RC
RB1+RB2+R+ RC

“ ”

14

jl

RC

307 -

il



8-3

8-4
81 82
4
81 82
8-2 8-1
8-0 oo o
8-0-0 8-0-0
vg8-0-0 1v9-0-4-0 ¢1-1-0-1
vg8-0-0 1v9-0-4-0 ¢1-1-0-3
vg8-0-0 1v9-0-4-0 ¢5-3
vg8-0-0 1v9-0-4-0 ¢B3-2-2
vg8-0-0 v3-6-1
vg8-0-0 1v9-0-4-0 gi-k-m
3
“ " 1
0-1
“ " 80 w g “ oo
vru8-0-0 “ "
8-0 8-1 8-2
0 8-1 “ " 8-2 :

"o« ” “

308 -

8-1

vg8-0-0

8-0

8-2
vg8-0-0
vgB-
r8-0-0“ ”
r
" gl2-0-



gl2-0-0/g3-2-2 “ "

8-2

14
il

vgl-3 vgd-0
g8-1-0  ¢8-2-0

14.1.3

vgB-0-x-1-1-0-1
vg8-0-x-1-1-0-3
vgB-0-x-5-3
vgB-0-x-3-2-2

B-2-x-1-2-1

vgB-2-x-1-2-1

vgB-2-x-1-2-2
vgB-0-x-1-2 jlv1-2
wr8-2-x-1-1-4 jlvi-1

309 -



26

310 -

vgB-1-0 v vg3-8-2
vgB-1-0 ¥ veB3-8-1

vgB-1-x-3-8-2
vg8-1-x-3-8-1

vg8-2-0 /g12-7-1 ¥

“

”

|v8-0-1-2-1|jug7-0-2-1 v3-9-1|jug7-0-2-2
vgB-2-0 /gl2-7-1 ¥ 1v8-0-1-2-1|jug7-0-2-2 v3-9-1|jug7-0-2-1

10

vg

22

14

" ou

14



26

var

8-1-0 8-2-0

vgB-1-1
vg8-1-2

8-3-1

X
jl
voB-2-1
vgB-2-2
r
r
8-3 84
r rg8-3
8-3-2 8-4-1

8182

r8-4
8-4-2

8-1-1 81-2 82-1 822

vugzr

311 -



i10
il

il
14
il

jl0-0
jlo-1
j10-2

312 -

j1vgo-0

j1vg0-0-8
jlvro-2-1
j1vz0-0-1

j120-0

j1

j1ru0-0-1
j1ru0-0-2
j1ru0-0-3
jlruo-1-1

jlugo-1-1
jlug0-1-2
jlug0-1-0
jlug0-2-0

jlguuo-1 jz0-0
jlu0-1-1/jga-0—0
jv2-2-12-0-1|j I ru0-0-1
jo

jo



27

jlvi-1-1
jlvi-1-2
jlvi-2-1
jlvi-2-2
jlvi-2

12
12

14

j20-0

313 -



314 -



3—2
yao giu wo men s Xiang geng jie fang yi dian
1
dui dang gian de gai ge he jian she ju you shi fen zhong
2 yao de zhi dao zuo yong
jing ji luo hou jiu yao shou zhi yu ren
3

“ ”oou ”

315 -



Wizz1-0 jv4-0 wjzz1-0-0

IC DSP LASER IBM

“o —— Xjgl-1 j7-0-4-

316 -



57 1 3 5 5
4 1 4
6 1 41 6 3 6
4% 5% 50 60 95%

6 de le zaa 4 he 2 shi 4 bu 4
3 4 4

“ e ” 4 3

4 5

3 2—1 2—1 2—1

317 -



28

31

318 -

80



1992

HNC

319 -



vguzr

vgo-0
-0

uo-0

20-0

r0-0
210-0-0-1
2u0-0-0-2
VO-0-

320 -



r1-0 r1-0-9 r1-0-10
r3-0 r3-2-2
r12-4-4-1

r8-0-0 r8-0

r8-2-0

r8-3-0-

r11-3-0-1 r11-3-0-2
r9-7-1-0-

r9-0-0

r10-0 r10-2 r10-3

wp

30

13

jwp W pw gw

14

14

321 -



322 -

10-m
[1-m
[2-m
13-m
[4-m
I5-m
16-m
[7-m
18-m
19-m
[10-m
[11-m
jl1-m

11-0
11-1
11-2
11-3
11-4
11-5
11-6
11-7

m EABC

m=0 7
E m
m
m
E m
E
16 18 [1-m
31 36
g h
? Ilh Iq
lq
Ihg



6-m

Have a meeting to discuss the plan of education reform
plan
the of

19

20

reform

323 -



29

ABC

324 -



325 -



T qh

1 ” o ”ou ”

DB +jD + DC
“ ” DB“ ” DC
DB DC

DB DC
“ oo jl1-1-k k=1 2

“ ”

j11-2 jI11-3 qv hv vq vh 110-k

iD E C ” hv vh



“ ” ”

30

Yes

NG’

iD
DB

DC

jl1-1-1

327 -



328 -

vgu z

i7 8

“ " ow ”



il

jw  j4-0—0

pw4-4-2

wi-2-1
wi-2-3
w2-2-10
wa-1-1
w5-1

3 pj
pil
pi2—
pj4-0—
Pis-2
pj7-1-1
pj7-1-2

j4-0—0-0 —
3
wo-1 w0-1/w4-4-2
wwO-0 wnO-1 wwO-1/wwd-4-2 wwO-1/
— xX0  jx1
xj2-0 x]5-1-8 jX Xj
w
jwo C

329 -



pj2— pj40-0—

pj2—0
pj2—0-0
pj2—0-0-0
4 4 “ o=
pj2—0—
4w

Wl— wWl—0 w1-0— w1-0—0 w1-0—0-0 wj1-0—0-0-0
W11 wWi1-1-12-4-1 wj1-1-12-4-2 wj1-1-12-4-3 wj1-1-12-4-4
W2— wj2—0 wj2—0-0

'w
rwi-0-9
nm2-2-11
n3-0

jgn10-3 % 0
joni0-3 « 1
jgN10-3 * 2
jon10-3 * 3
jgn10-3 * 4

330 -



v3-8-2 V0-0 4 v3-1-2 v2-2-11 v2-2-11-2
? 4

1 n 4
v3-8-1 j8-1-1 j8-1-2

4 1
v2-2-11

”
“
“ " w
”
”
“ ”
1
“ ”

pw2
v2-2-11-2

331



332 -

V9-2-3 4 v8-1-2
05-34 v3-2-2

B C

EB

EC



Aoy 45
- | 67

Il 29 — —

“ ” “ " ou ”

“ " —— \9-0-2 jIv1-
1 " —— vO-0-2 jlvl-2 \V0-2
14
28

2 234

333 -



69 12
6
k ikm
05 0 13 6 8
“ " VO-0 V3-0-1 v3-1-1 po “ "
V3-0 V4-2-1 V4-3-1 v4-4-4 ro “ " V2-4-9  v3-1-1 V3-
4-1 v3-5-1 |g4-0 v2-2-11 v3-9-1 “ §
10 11 13
78 7 7-3
f
10 11 12 13 13
15
1 6-k 9-k 12-k
k=0 5 2



7-0 7-1
7-2

8-0 8-1 8-2 84

8-3
10-k
11-0

11-1

11-2

11-3
13-k

11-4

2-2-11 1-4

34

8-1
3-4 3-11

3-1

12
4-2

1-0-9
3-10
3-0-9

335 -



< W0 O~

Ms Wy In

3

j4J5 j6

j1
j2

Re

Wy In

i1

20

336 -



32

3-0
3-3 3-10

11

3-1 34 35 36 3-7

7 4

337 -



EABC

338 -



“ ”
“
”
“
“
”
”

X X VANVAN
339 -



” “

It israining’

been cleaned’ has been

340 -

it

v0-0 v v3-1-1

The room has



YB+Y

Y +YB X +B
% Y Aoy
4
Aoy
A v
A 4 4
A
4
EABC - — —
7

- 341



X2B + X2 + X2A + XC

X2B+ X2+ X2A +XC

X2B + X2 + X2A + X2C

X2B+ X2+ X2A +XC +X2C
A+X+YB+YC

T3A+ T3+ TB+ T3C

“ ”ou ”ou ”u

2-3
3-8 6-0-2

342 -



33

0-240-0
X2C XC

1994 7 21

27

“ The earth is round”

SB + SC

343 -



14% 18% 15% 9% 4% 1%

“ ”ou

344 -

43%
1% 1%

B C C

4%



YB+Y YB+Y+YC

6x5=30

“ noow ”

YC

3-10-1
345 -



5-4

346 -

B+ SC

B+S+8C S

4-6

5-0-0

BC

51



has

there is

[1-5

[1-5

7 26

1994

- N M < W

30

347 -



124 3

“ Xy
X+Y=XY XY
X+Y= XY XY XY
X+Y=X/Y YIX

X+Y= X1Y YIX
X+Y=XAY YAX
X+Y=XvyY YyX
X+Y=X>Y Y>X
X+Y=X|Y Y|X
X+Y=> Xm+Ym
X+Y=X[Y Y[X

© 00 N o o~ W N -, O

Xm+Ym Xm
Xm Ym
Xm Ym 8

01 23 45 67 89
45 67 45

348 -



32

24

2-1

O =« N M < 1O © I~

4-1

O =« N M < 1O ©

23

67

67

349 -



67

24

24

31

24

24

45

24

45

2 4

67

2-2

2-1

2-1

24

24

45

4-2

350 -



a b~ W N

N o o0~ WN B O

45 67

01

T W W @
< < < OO0 00

23

89

B C

24

B C

B C

2-3

351 -



1-2-1
1-1-2
2-1-1

31

11—1-1
4-0

352 -

2-2

24



“ n o« ”

“ noow ”

uus-3-1-3-9 30 40

2 4

353 -



“ now

7-11 ‘
7-11

“ " ow ”

7-11



7-8-1-3  7-8-2-4 “ ”

1-4-2 “ g 2-2 1- 2-2 -2

355 -



35
U
sh
1.
34
35 50
36 10

356 -

j4
j5j0
j6

1994

7

28 8 12

34



3-6-1 “ "o ” “ v " me ne

gr w p 32

6 246 “ "

YB

2 4

357 -



7-2-2 3-6

v9-2-3-9-2 A \3-6-i —7-2-2
v3-6-i-k

g - .
2 6-6
"o ” jwe-1-4
ABC Ms
u

358 -

3-6

7-2-2

pwe-2-1

6-6

Rt

3-6

6-6



5 ABC

31

3-1 3-2 3-4 3-5 3-6 3-7
0-0

RC

0-0
0-0

0-2

0-4
4-2 4-3 4-4 4-7

359 -



+
69 12
2
p
10 12 pl2

@9-0-0
jl 1-0 12-11 5-2
j2 2-0 12-11 12-9
i3 z
ja4 3-0 5-0 40
i5 3-0 50
j6 3-0 53 vu
i7 12-10 g X
i8 9-0-0 13-0 g X
j8-2 p
wj2-0-0 2-0-4 TB1 TB2

360 -



p YC

6 vu
i7 j8
i8
0]
2
XB
g r

361 -






%U oodbodEobobdbEdEabobdEoEabobdEoodEabtdbdoobabdbEodEobabdbEodbobabdEodboabobdbodbabobdbEdEabtaEdE _H:h_DDDUDUDUDUDUDUDUDUDUDUD&

[Ty S| 1[I T T [ T et [Tl et [ Tt et ot Tt et [ Tt [ | Tt e [T ot e [ | Tt [ | ]
EORIROEIRORORIROEORIRORIRIRORIRORORIRORORIEORIRORORIRORIROR0RIRORORTIROEIRIR0E

NEOEOEOROEROROEORORORORDORIEOROEOROROROROROERORORORORORORORORORORDORORIRORORORORCOROROROERORIRORORORORDIROROROE2 0RO T8







1994.10.4

pl2-8-2
p12-8-2
10-3-1
1994.10.6
o jW6-3—
12-2-2
£ op12-8-0
o v12-2-1-9

12-8-2
p12-8-2 ¢5-5-13-0-1
gp
¢4-0-0-5 Lo
? jz4-2-
p12-8-2
p12-8-2 x k k=1 4

365 -



1994.10.7

“ ahi?

366 -

v3-1-1 3-1-1
“ 1" 89 8 9 “
9 p " p
7 0 E
w3 0 r13-0 2
” o r13-0 £
pwo-4 * "
v12-3-6-2 * ? 12 3-6-2 0-4
1 0
0 pj2—0 V3-11-2-1
v3-1-2 jv7-7-1 r jowl10-3
0
3-10 “ ? o
v9-3-10-1 3-10 9 12
4-6 “ "
3-10 46

v3-11-2-



" p12-10-2

1994.10.13 30

80

1994.10.28
jx1

jxz1-0-12-i-k

gl0-0

9
g9-3-0°
gl0-0-0
gr1o-0 "
p12
12
12 pe
g9-0-0 @9-3-0
0 O 1 2
8
“ "8
0
jw

jx20-0-12-2-1 jx20-0-12-2-2
jwzl-0-1  jwzl-0-2

g10-0-0

xp12-10-0-0

jx0

5-0-0-

X
x1

367 -



1994.10.31

vgl2-2-2-0
56 “ "

1994.11.1

“ shou”

1994.11.2

“ s

368 -

2-0-0

“ o 2-0-3

12 0 5 6

v2-1
v1-1-2

2-3

1200

Qv9-0-0

2-3-8



“ " v2-3-8-2 ¢ 7
" v2-0-1 v2-0-2° " 7
1
“ o p4-0-9— * 1-1 p4-0-9 1-1
- 0 1 2
0 3 1 2 4 7 4
7 8 11 8 9 10
1994.11.4
“ " g4-0-0-4 ®-0-0-5
2
0
1994.11.6
“ " jws-i-8"
213 8 0
3-6 51
34 “ 4 2 23
1 ;
3-6 3-7
51

v2-0-10

vC

11
p4-0-9

04-0-0-6

®-0-0-4

3-6 3-7

12 13

4-2

369 -



1994.11.7.

u3-0-10-1 “ ”
u3-0-10-2 “ " r " "
“ " 3-0-10 “ "
1-0-0-9
“ " j1-2 “ ” j1-2-12-
3k k=123 j1-2 j1-2 “ "
j1-2-12-4-4 j1-1-
1 j1-2-12-4-4
“« o “ " 4-5-0-5 ” 5-6-0-
5 45 @ “ ” 5-6
“ " 5
34 45
5-6
1994.11.8.
“ o ja-2-2 ¢ "ja21
4-0
5-4 W5-4 2-0-1 2-0-2
j2
j5-0 j5-0-1 j5-0-8

1 10-i 12- p12-10-i pj2 plo-i j7- 12-9 12-10

10-i pl2-10-i p10-i
1 p ”

370 -



200

100 10-i
9-7-4-4  12-8-2 100
“ 100
2 13- 7-1 7-2 9-0-2 9-3-3 j8- 12-10
“ " “ " 13-
13
1994.11.9.
" "o " “ "1-1-2
“ "3-0-10 “ " 5
3 1 2 5 1
“ " j4-0
u5-0-0-4-0-1 "
j5-1 U5-0-0-4-0-1 + j5-1-1 “ ”
1 0
U5-0-0-4-0  U5-0-0-5-1
“ oo vi-1-2 v1-1-2 v3-0-10
| V1-1-2 z3-11-2-13-0-1 v1-4-2 V7-7-1 —
1994.11.14
“ oo Wj1-0—0-0-2

371 -

hv



W1-0—0-0-2-1  * "

1994.11.21
vul-0-0-9-2 wl-0-0-9-1 * v
01 0 1 ov Y

v %

1994.11.22.
“ " gul0-1-0-2 pj2 pl2-

4-4-1 Qu5-6-13-0-1 012-5-6/¢7-3-5

£ v2-2-11-2

: ? jyul-1-1
0 p »
“ " w1-1-1 “ "

2

“ ? 0 0-0-0-1 % 1

0-0-k-1
o7 T “ toward to’ £
T 0-k * ”
14 “ ?
[0-2-2-0 10-5-2-0 10-4-1-3 10 j2-1
[0-2 10-3
“ " B C

372 -



X X

YANVAN

E+B+C
[0-k

1-3-9 “ " 2-0-k k
11-0-0 “ oo “ "

o

? z j20-0
4-0-9

jo-1
j0-2

1994.11.23

“ ”

“ [T ”

“o v6-8-0-1 “ o

j2-1-8
9 10

6-8-0-1

373 -



1994.11.24.

r0-0-0-9 r7-1-1

“ly

“ noow ”

v13-0-0-2 “ mo

2 4

hyuu |juus-0

hy .

pw

hvvg

hygu

hyg

hyp

hy p10-0-0
hyw hy p5-0-10

Vg qu
“ oy’

“

into”

“

lg2-1

" vg9-0-2-k k=1 2
v13-0-0-2
7-5-0-5
2-3

[0-1

[0-3-3-0 10-2-0-0

3

VC

4-1

” “ h ¢ ”

13



jv7-2-1 jv4-2-4|j1-2

jv3-0

1994.11.26.

ik 11k

il “

jv12-4-4-1

jv7-2-5

20

il

375 -



jl1-k

”ou

should have to

53 7

j11-1-1
j11-1-2
j11-1-5
j11-1-6

376 -

LT ”

may can will

modal

jl11-k

”
“

“ ”

“
”
”
”
”
”

need should

jl11-k

must ought to

jl1-k

have to”

il



jl11-2

jl11-2-12-3-1
jl11-2-12-3-2
j11-2-12-3-3
j11-3

jl11-3-12-2-1
jl11-3-12-2-2

1994.11.28.

“ ”

wen

jl11-2

jlgvul-1-2

jl11-3

“ [T ”

7-4-1-k k

[1-0 11-6 11-7

377 -



ix0

“ " 103 10-3
10-3 10-3
103 “ " 130
“ " 12-10 13-0
12-10 “ o “ "
“« o 5-0-0
“ ” Qu5-0-
0-1-0 0-0
5-0 51 54 55 56 5-0-0
0
) 0 ,
vu3-0-9
9-0-2-k 9-2-3-9-k k=12
© e 6-2-2-3-9-k
e vgR-3-9-1
7-3
7-4-2 7-4-2-k
7-4-2-4

7-4-2-3

378 -



1994.11.29.

—
nwi-0-9 “ " 5-1
“ ” wu7-2-1 “ ”
“ " p4-0-0-1—0 “ oo p4-0-0-1
\ \Y
5-2
5-2
5-1
. ” V5-2-5-1

1994.11.30

—_

— ) ,

“ « ’ j8-1-2/vg9-2-3-9
" V3-2-2>p

« ” “ ” 11-1

11-7 Lo

“o 0 0-3-0-1  0-0-0-1 vg

1« ” 4

“ o Qu5-0-8-2 “ o QU5-0-8-1 “ " w5-0-8-2

” 4 4-1-0-2 W5-0-8-2 \V3-3-2

“« o 3

: . g7-4-3- “

379 -



r13-0-

E A

1994.12.1
“ " jlvgl-1-6 jlvgl-1-5 oo "
10
7-8
jlvgl-1-6 “ not no nil nothing without”
un in less “ ? o
“ ? 3 01
* " jlvi-1-6| 1g1-0
oo " 11-0
14 0 13
EABC
[g0-0 Ig0-1 1Ig0-2 1Ig0-3
Ig0-2-0-0 g0-2-3-0
BC
1 0

380 -



1g1-0

11-0

12-9 12-10 12-11

12
lgl-2
j g
1994.12 .4
1994.12.12.
0-2
r g “
r6-2-0-2
16-2-0-2-12-2-1
16-2-0-2-12-2-2
1994.11.8

6-2-0-2 6-5-0-2 7-1-3 2-1-11 i-7 i-8

jwe-2—

S 69
wl1-2
ji-k jai-k
i=6 9 12
0-0 04

12

r6-2-0-2 6-2

r6-2-0-2

0-1 0-3

0-0
381 -



0-2

0-0 0-2
jwe-2—
6-2-0-2-k 2-1-11-k
k
1994.12.18.
1
jo-1-4
jo-1-8
j2-1-0 2-0-4
5-0-0 5-5 5-6 j3-1 S
j2-1-8 1-3
1-0-9 1-0-10 3-6 7-1-2 110 o
jo-1-4-1 jo-
1-4-2 ‘ " jv0-1-4-1
jv0-1-4-2 hv
‘ " 2 25

Vo-1-1-k k=1 2 ‘ "o "

“ " u ”

382 -



2 6-2-0-2
6-2-0-2-8
6-2-0-2-9
6-2-0-2-10
6-2-0-2-11

6-2-

0-2-9
6-2-0-2

x1

r5-0-8

2u6-2-0-10-12-5-1
2u6-2-0-10-12-5-2
2u6-2-0-10-12-5-3
2u6-2-0-10-12-5-4
2u6-2-0-10-12-5-5

2u6-2-0-2-11-1
2u6-2-0-2-11-2

3 0-4

j4-2

g13-0-0-1
0-3

0-0 0-4 0-2

0-4 j4-2 j6- 3-6-2 13- 7-1-1-k 12-11

7-1-1-k
j6

"o ”

jwzl jxz1

ix3

ix0

jx5-1-8

px6-5-2-2

X

383 -

r5-0



1 3 4
wW2—
5 2-2 “ "
5 2-1 2-2 2-3 4-1 4-2
i1-i2-13-i4 i2 i4 2-m i2 4-n
2-2 67 34
7 i2 vr
6
45 2-1
45
67 2-1
2-2 “ "
2-1 “ " 2-1
i2 i4
5
6
i4 i4=5
“ " p12 b - "
p12
4-1 i4 “
i4=6
1994 .12 .22.

384 -

2-2

2-2

2-1



“ " u4-0-8 u4-0-0 u4-0-9

4-0-8-k k=1 2
“ o w081 < e o
e “ o u4-0-8-1 u4-0-8
0 “ u4-0-8
0 0
1994.11.8 “ "
0 ; ;
4-0-8
0-0 10
0-4 13
0-2 6-2-0-2
0-4 7-1-1
4-0-8
u4-0-8-1 2-4 9-7-1 11-3 11-4 10-4 10-7 10-5-k j10 7-1-1 7-1-3
u

385 -



1994.12.23.

u9-2-3-0-2 “

xiangl

v8-0 7-1-2 11-0 6-8 9-8

12
gl2-1-3-9-1
4-k

386 -

1994.11.22.

vr

" u9-2-3-0-1

[0-2 10-3

4-2 6



v3-1-2  3-1

3-1 1-4 3-5 6-6-1 6-8-0

1-4 3-1
4-1 3-10 4-6 35 31
31
“ ” 6-6-1
1994.12.25.
xiaol
“ ! V5-2-12-2-4-9-9-2
5-2 12-2-4
2
9 8 “ n
r5-0-8 g5-0-8

3-5

3-5

9-6-1 12-6-1

9-9

6-8-0

1-3

3-0-9 3-9

9-9

rus-0-8
387 -



rus-0-8-2
1 ws-0-8
rx5-0-8
“ " no-0-9
“ " V5-0-10-2
1994.12.26
1994.12.27
“oo j4-0
ju4-0-12-2-2
e ql jo-0-12-2-1
j40 “
pj8-3-2 i8
j8-3
9z3-0° " r3-0° " r12-3-0 ¢
1994.12.28.

388 -

v6-2-2-3 Vv6-5-2-3 ¢

" ow ” “ ”

v0-0-9
jgud-0-12-3-1 jgud-0-12-2-1
j4 j4
Toja1 " " j42 - "
i8-3
“ " B0 »
rz3-0

rus-0-8-



v9-2-3-8 “ o “o

1994 .12.29

“« " G7-1-3 §7-2-0 g7-2-2

7 X Il jwp

- . " ” j7-3 j5-1
14 - ”

1995.1.4
“ chal ”
“ o jlwt-2 ¢ ” ‘ ” 1994.
11.26. e

o v7-1 Qu
v7-1 v7-1-3 cT

‘o qvou |jlvzl-1-1 g7-8-1 “



1994.11.26.

j 1v20-0-6 g

j120-0-6

1995.1.5

390 -

qu 1994.11.24.
j11-k

j10-0

jl20-0-4  jl20-0-5
1994.11.26. “

S 17

j1vz0-0
j1vz0-0
v5-2 jlvz 0-0



11-1-1-2-1" ? [11-2-1-2-2

111-1 1g6-0-1-2-1 111-2 1¢6-0-1-2-2
[ g6-0 “ ” “ ”
|
il “ e T
0-3 4-7 8-11 !
14
hg 4
1 6
1995.1.6
“ ! “ " 10-k EABC
“ " B C “ ? E A

10-2-0-0 10-3-2-0 10-3-3-0
10-1 10-0-0-0 v7-9-2|1g0-1 qv ¥ ug

“ " ou ”

300

391 -



h j3-0-8-1 xjz2-0- Xjz5-1-8 Yz
pwe-5-4-5-1/zz

j3-0-8-1
XjzZ2—0-
Xjzz5-1-8
j3-0-8-1 Lo

1995.1.7.

V0-0 1g0-2 1g0-3
. VO-4-5-1
. gv10-1-4

A W N P

p12-0-1 j8-2-1 j8-3-1 /pl-0-11-12-5-2

2—1—4



uv

“
”

“ ”
”
”

uv

393 -



1.10-2 v7-8| v3 W2

2. hyv I10-3 v7-8| vl v5 v7-1

1818

hyv 10-3

u
7-1
3. huyv I0-2 v7-8/jl0
“ " ‘o 5
4. huvy w
“ " vu
vu VvV u
“itis to ”

394 -



11-5

5.

0-3-1-2

8.

vi-2-1 ¢ 7 10-3-1-2

300

1994.12.22.
u uv

ceng

14* ? 16

hv3-0-10
hv1-0-0-8
qv1-0-0-8
ljuue-0-1-1-1 -v4-0|j1-1-0

[v6-0-1-2-5

11-5

i1j2 w2 pj2 pw2
|

“ ” “

1-6 11-0 10-2

uv

395 -



1995.1.12

uv

396 -

| uu6-0-3-0-10
hvj1-1-1 -v4-0|j1-1-0

ljuue-0-1-1-2
l j
110
110 uv uu VU u
uu vu
u
6 jlI-m m=2 3
delta uu jué = juué
‘. ” “ly
110 110 = luul0
0
“ ” 1-0-0-10
1. 110-0-1-0-0-10 j0-0-12-0-2
2. |w10-0-1-0-0-10 j1-1-2
1. 110-0-1-0-0-10 3-0-10 j4-1-12-3-3
2. 110-0 jlvr0-0-1/j1 /jIvi-1-5 g7-8-2-1

”ou ” “ ”



B B

“ " jlo-0
10-0 jIvr0-0-1

“ " oow ”

1995.1.23
“ des”

hg /
hg / v7-9-2|h
g7-4-1/jgwl0-3 * 0-12-6-4 /h v7-11-1]jl1-1
1g0-0/hq | 1g0-2
v I1gl-0 /hg v7-11-1] j1 j2 Ig0-1
v 1gl-0 /hq | 1g0-1/1g9-0 jlvi-1-2|vge-4-0
jlwi-2 v7-9-2 | I1gl-0
1 2 hq hq
ha

o O~ WODN B

397 -



6

1
2.
3. h
4
1 4

32

1995.1.24.

hv 10-3-3-0 10-2-0-0
j7-1-2 1 |j6

jl1-2-1 jl1-1
hv jl1-2-1

” o



10 17.7 20 24.5
100 42.9 200 52.1 10 7
2 20
1/3 50 100
1.02224% 2.402769% 4.705260%
68% 84% 97%
200 153 “ "9
hvi-mk  qui-mek © o 5000
11-0 “ 7

1995.2.16

162

200

10 20 50

399 -



jl1-1-1  1jv6-0-6-0 g7-4-2-

400 -

” “

LI}

jl1-1-1

be is are an'’
end terminate finish conclude close stop”

“ "j11-1-1
“ "v1-1-2

jl1-1-1

j11-1-5 19-0-3-0-0



70%

80%

401 -



HNC

1992 13
15
HNC
1993 1994 . ” HNC
HNC
HNC
HNC
1994 1995
HNC
HNC
1995
HNC 21
%1
%2
%3 HNC
4
5
%6
* 7 HNC

402 -



10
*11
12
13
* 14
* 15
16
* 17
18
19
20
* 21

HNC

HNC
HNC

35 39

15 Paper
5
“ox 10 5
i HNC
HNC
HNC
? HNC
52
HNC
15 E
13 17
HNC
21 24
HNC

3
HNC
HNC
19 21
HNC
HNC
HNC
HNC
6 12
18 20
25 34
40 51
HNC

403 -



HNC 52
HNC 1997 3 3 HNC

HNC

21
HNC
HNC 1992 1993
HNC
HNC HNC HNC
HNC
HNC HNC

404 -



HNC

1998 8 30

405 -



Bookman L A. 1994. Traectories through Knonedge Space. Boston Kluwer Academic Publ
. 1995.
206 214
Chomsky N. 1965. Aspects of the Theory of Syntax. Cambridge MA MIT Press
Chomsky N. 1975. The Logical Structure of Linguistic Theory. New York Plenum Press
Chomsky N. 1981. Lectures on Government and Binding. Dordrecht Foris
Chomsky N. 1986. Knowledge of Language Its Nature COrigins and Use. New York Praeger
Church K W. 1990. Word association norms  mutual information and lexicography. Computational Linguistics 16 1
. 1983. . 2
Fillmore C J. 1968. The case for case. In Bach E and Harms R eds. Universal in Linguistic Theory. New York Hoalt
Rinehart and Winston
. 1957.
Halliday M. 1985. An Introduction to Functional Grammar. Edward Armold Publ. Ltd
. 1980.
. 1983.
. 1981. . 2. .33 36
. 1957.
Lenat D B. 1995. CYC A large-scale investment in knowledge infrastructure. Communications of the ACM 38 11

.1990.
. 1995.
233 252
. 1989. . 2
. 1992.
. 1990.
99 117
. 1969. . . 154 225
Minsky M. 1963. Steps toward Artificial Intelligence. In  Feigenbaum E A & al eds. Computers and Thought. New
York McGraw-Hill
Minsky M. 1975. A framework for representing knoMedge. In Winston P H ed. The Psychology of Computer Vision.
New York  McGraw-Hill
Schank R C. 1973. Identification of conceptualizations underlying natural language. In Schank R C  Colby K eds.
Computer Models of Thought and Language. San Francisco CA W.H. Freeman and Company

406 -



Schank R C. 1975. Conceptual Information Processing. Amsterdam  North Holland

Schank R C. 1975. The structure of episodes in memory. In Bobrow D Coallins A eds. Representation and Under-
standing. New York Academic Press

Schank R C e al . 1977. Scripts Plans  Goals and Understanding. Hillsdale NJ Lawence- Eribaum Assoc.

Schank R C. 1982. Dynamic Memory. New York Cambridge University Press

Smon H A ed. 1972. Representation and Meaning Experiments with Information Processing System. Englewood Cliffs
NJ Prentice-Hall

. 1990.
Veronis J e al . 1990. Word sense disambiguation with very large neural networks extracted from machine readable dic-
tionaries. In Proc. COLING 90 289 295

. 1995.

. 1963.

White G M. 1990. Natural Language Understanding and Speech Recognition. Communications of the ACM 33 8 72
82
Winograd T. 1983. Language as a Cognitive Process. Reading MA Addison-Wedey Publ. Co.
. 1995.
157 164
. 1990. . 3
. 1991. . 3

407 -






%U oodbodEobobdbEdEabobdEoEabobdEoodEabtdbdoobabdbEodEobabdbEodbobabdEodboabobdbodbabobdbEdEabtaEdE _H:h_DDDUDUDUDUDUDUDUDUDUDUD&

[Ty S| 1[I T T [ T et [Tl et [ Tt et ot Tt et [ Tt [ | Tt e [T ot e [ | Tt [ | ]
EORIROEIRORORIROEORIRORIRIRORIRORORIRORORIEORIRORORIRORIROR0RIRORORTIROEIRIR0E

NEOEOEOROEROROEORORORORDORIEOROEOROROROROROERORORORORORORORORORORDORORIRORORORORCOROROROERORIRORORORORDIROROROE2 0RO T8







HNC

HNC

HNC
HNC
HNC

HNC

HNC

HNC

411 -



HNC

HNC
HNC

HNC

HNC
412 -

20

HNC

HNC

HNC

100

HNC

HNC



HNC —

HNC

HNC

HNC

1998 4 28

413 -



uu

uv

414 -

HNC

HNC

" HNC “

HNC

HNC

52

910 11

? HNC

33

0 34 78 b

+ +”



1.
2.
Z uw W jw gv p- pe

vB vC

XK

HNC

Bv Cv f1 f2

415 -

B C



jwem m=0 1 2 3
jwem jwem-

“ ”

416 -

HNC

jwem  jwem-
jwem-
HNC
HNC
HNC
HNC



f22

1998

5

22

417 -



HNC

100080
HNC
HNC
1
HNC Hierarchica Network of Concepts
1 26 HNC
HNC
2 HNC
HNC
HNC HNC
HNC HNC
1 4 E A B C
7 Cn Condition Ms Means In  Instrument Wy  Way
Re Refer Pr Premise Rt Result HNC
HNC
EABC
1998 2 26

418 -



XPTYRSD

ABC
E
JK
X2 X2B XAC X2C
4 X2 E
B TC
T3B T3C RB1 RB2
HNC EJ
EJ = KI1+E+ >2XK,
EJ “ HNC ” JK1 1
JK1 2 E
2 SVO
2 XK
JK 123
JK2 B JK3 C
B C XK E JK2
E
E
E1E2J E1x* E2J
7 57 36
56 x 57 = 3192
HNC

419 -



420 -

XK1 K2 JK3
A X B
X1B X1 X1BC
X2B X2 X2BC
X3B X3 X3AC
A X4 X4B
YB Y YC
YB1 Y02 YB2
PB P
PBC1 P21 PBC2
TA T B TC
TA T3 B T3C
TA T4 T4B2 TAC
RB1 R RB2
RB1 R RB2 RC
B S
B w2 c
DA D DBC
DBCL jDo DB2
1.
“ "4
4
23
47



knmn
EJOmn
EJLmn
3.
E2 E1l
4
1.
YC
X2BC
X2BC

EJkmn
E E1E2
EJl2mn
EJ3mn
n
E2 E1J
El
E2 El
B=XB+YB+ YC XB

X2BCB + X2BCC

X2BCC + X2BCB

YB

X2BC

Elx E2

421 -



EH

HE

EQ

422 -

E
E=QE+ EQ+ EH + HE
EQ EH E
EH
HNC
EQ EH
EH hE
gE

ABC

HE E
QE

EQ



S 0o~ WN R

HNC

. HNC

. HNC

HNC
HNC

HNC

1996

1997 4

HNC

1997
1998 3

1996
1998

423 -



HNC

1
HNC
HNC
S=NP+ VP
HNC HNC
HNC
2
2.1 —

) 1998 11 “ o8

424 -

100080



HNC

the a for with...”

? 1 HNC

2.2 —

HNC “

fK

XK

425 -



HNC

HNC

2.3

426 -

fK

HNC

QE
XJ=X+B

HNC

HNC

fK X B
A
" E “ " QE
HNC
HNC
p " E p
v



E
“ " E
2.4 —
HNC
2.5 —
HNC
HNC

Zzhong guo d jing ji hui fu dao li shi zui hao shui ping.

427 -



zhong guo | d | jingji hui fu daoli shi | zui | hao | shui ping.

“ jing ji hui fu dao li shi ”

* " E
2.6 —
” 1_1
HNC
HNC
HNC
XBC

428 -

HNC

XB+ XC

HNC
HNC

XC+ XB



HNC E XY PSRTD D

HNC
HNC “ " ‘ !
HNC
HNC

HNC
HNC “ "
HNC

HNC

HNC



EQ EH E

daji du pin mai mai d ju cuo ti gao | wo guo d sheng yu.

“ Y E
- " E 31
‘ ” ‘ Y “ vi- V2
— ” E E
HNC
N
K NP NP NP VP S
HNC
| E I
HNC
HNC “ "
HNC - ”

430 -



p E ”
E
K E K
QE hv
HNC
HNC
HNC “ ?
HNC
4
HNC
“ HNC
HNC
HNC ‘ ’
‘ " HNC

HNC

“ ”ow ”

HNC
HNC

431 -



© 00 N O O A W N P

=
o

11
12

13

14
15

16

17

. HNC . 1997 11 4 11 20. http: / /farad.ioa. ac.cn/hzy . html

52 . 1998. http: / /farad.ioa. ac.cn/hzy . html
. HNC . 1996. http: / /farad.ioa. ac.cn/hzy . html
1998 3
— . 1997 4
HNC . 1998 2
HNC . . 1998
HNC . 1996
—_— HNC . 1998 3
1998 6 12
1989 5 2
1988

Fillmore C J. The case for case. In Bach E Harms R eds. Universals in Linguistic Theory. New York Hoalt
Rinehart and Winston 1968

Schank R. Conceptua Information Processing. Amsterdam North Holland 1975

Schank R. Identification of conceptualizations underlying natural language. In Schank R Colby K Eds. Computer
Models of Thought and Language. San Francisco CA W.H. Freeman and Company 1973

Qullian M R. Semantic memory. In - Minsky M ed. Semantic Information Processing. Cambridge MA MIT
Press 1968

Chomsky N. Aspects of the Theory of Syntax. MIT Press 1965

432 -



“

1.0

hv’

hv QE

1.0

1.0

1.0

1.0

100080

HNC

433 -



2 E
1 E hv
2 QEE
3 QEEhv
4 E
4
E
2
QE E
“ 19" JK
JK
“ pd400” p400
N
19
3 E
1
2
3
4 R
4
1. E hv
a.

434 -

HNC

p400

XK

hv”

p400

1.0



b. —

c.
2. EE
1 E
3. QE E hv
a.
b.
c.
4. E
a.
b.
5
1 1 2
| shuo guo| | ging kuang|
2 4
1 | hui hua bei you tian|
2 | da shou xia| | ren
3 4
| ceng| xie | guo shi ge|
4 — 1
| ming tian shang wu da| xia shan tou | |
5 — — 3
E “ hv'
CoE R
1998 3
1 52 25 K
2 . 52 23
3 1

435 -



“ 1

HNC

12

436 -

52

HNC

HNC

100080

1 2 6
HNC

HNC

HNC



HNC
“ HNC

“ HNC "

“ HNC ?

“

p v+g+ug

+

437 -



438 -

pw — v —
'w—m nw ——
pr—
m—
Pg —
jw—

P —
hO—

px — K —
o W —

X —
pe —

Xjz ——
Xjzz —
jz —

P WX

VvV ——



vu —  vuug

vg —
gv. ——
zv ——
ug —
vgu—
guz——

jimjmn Im Imn jwm jwmn wim wjimn

w2 —
pj0l —
w0l —

0 —
02 —
10200 10220
03 —
10320
11 —
115 —

439 -



101 —
102 ——
103 —
110 —
112 —

< < < < < < < < @

151 ——

v 152 —

<

u p—

vV gtru—vVv ¢
V+HW+ +Uug—— V
p ug+v——mp ug
+g+v——g Vv

vC —

440 -

\
“ 310"
« g
« g
p
vV u p Y
" 12
4 7 8 b
“ 4w «
u
vu ug
Y
vC vB Bv Cv
JK1



a b~ W N P

vB —

Bv ——

EH

hvv — E
vV g—

g v—r

19 —
la ——

i —

HNC “

. HNC
. HNC

K1
1
I
E EQ
4
E
E “V
E .
100
E
“
“ v E
E E

52
52

HNC

1998 7

441 -



HNC

100080

HNC

HNC

HNC

1.1

HNC

1998

. 442 -



HNC

HNC

HNC

HNC !

HNC

”ow

443 -

top-



“ oo HNC

HNC ‘ ’
HNC
HNC "
1.2
1.1
WO
N SRR TR
K AN
B . "
; 1 RPN
H A
P T S H A p
1.1 HNC
1.1 HNC 1. 2. HNC 3.
4. 5
NLP HNC HNC
HNC
HNC HNC

444 -



HNC

HNC

HNC

HNC

HNC

HNC
HNC

HNC

HNC

HNC

HNC

HNC

HNC

HNC

2.1

HNC

XK

fK

FJ

2.1

445 -



m=0 n-1k=0 n-1 m+k=n-1
n-1 JK
JK XK
E
k | m
Fl= D) XK +El+ > XK +E+ > X
i=0 i=0 i=0
k=0 nt-1 I =01 m=0 n2-1 k+1 =nl1-1
nl El n2 E2
HNC
k mn
HNC k mn E E
k mn
kmn=fE
k m
Fl= > XK +E+ > X
i=0 i=0
=fE kmn
=fE
E
E
2.1 JK
|
JK “
2.1

446 -

JK

l+m=n2-1

2.2

2.3

2.4



2.1 .1 %
lv %
E v \Y;
2.1
I | | | |
| 2.1 lv
1119 v
| \Y;
|
v
shu fu zhu
HNC
“ tong zhi”
Y,
\
v «

447 -



2.1

2.2

2.4

2.1

2.4

E’

= f“

1

2.1

448 -



JeE A B

\ £ 5 R \
v
RS (R |

L“y” JFRIER

A b 2

2.1

Xin nian du ji hua’

” “

zhi ding xin nian du ji hua
HNC

449 -



v
bu he li d gui zhang zhi du shu fu zhu | wo men d s xiang .
“ g
“ zhi du shu fu zhu” “ ?
: ? % %
v “ zhu” “ Zhi "
1 v | v 1V 2.3
“E " 1 v A
E 1V 2.4
uE E uv
E
uu u E JK uEe
E HE HE
HE N
E JK HE
2.2
2.3 1 v 2.4
2.2

450 -



HNC

HNC

400

fK

XK

w > = >D 2 . >

N M I O © N~

HNC

HNC

V"

2.3

1

v

Y.
v

EH

EH

10

XK

451 -



310

« " u P ij

iD

“E ”

452 -



‘e , .
E
E=QE+EQ+EH+HE 26
QE E EQ+EH E HE E
QE E “ n
E QE 1
jlwu « . ,
luve luv? *“ " 3.
luva * " QE E
HE E
’ " HE E HE E
EQ+EH E
EH HE hv “ "
E
E
E
1.E E= EQ+EH= EQ+E=E+EH EQ+ EH
« , y -
EQ+E “ » W
v E E+ EH —
« , y .
E
‘ " E
2. E “ ” E
“E+ + E1”

453 -



HNC

vl
vl
vl

vl
454 -

By

Et

EQ w2

E

V2

V2
vl

vl v2

E E
EH

vl



“ v " “ v 1’ vi “ v 2" V2
" vl V2
“y ”
" HNC
v v
v
HNC E “ "
E “ i \ E
FJ E
FJ E E
E « "
JK
XK
JK
E | o
E I | E
[
A B X2B
TB TBk T2C T3C
v
“E " 2.2
2.2 5 E
E E “ "

455 -



“E " E
=S Gk (EES &
JREN A e GIES
puseil busil ) AN
osdil bl
22" E
E
4
24.1 E
E E
E=EQ+EH=EQ+E=E+EH EQ+E
EQ+E EQ
" ” E " ” EQ“
2 E
3 EQ
E

456 -

11

EQ



EQ+E E

2.4.2
JK2
E E
E
E

Wo men dan xin ya zhou jing ji feng bao hui chong ji wo guo d jing ji .

\
) , K2 ) ;
v E ; ,
E .
” 3 E
2.4.3
X=J XK= 1
XK J
1 XK= J
J = 3EI+ +X
] X, ) ,
“og “ oo K, K1 K2
K3 3ET ¢ \

457 -



02+ JK2+E+ +XK1
01+ K1+E+ +XK2
E+JK2+ + X1
J v Ky “1o”
J = ZXK+ + E

K1+102+JK2+ +E

2 XK= 1]
« e |y
VB VG « "
5 o« N u
- - » v BC
v u " v
\% E
v

458 -



liao jie | zheng shi ging kuang d chang zhang cai qu | jin ji cuo shi.
JK1 “
2.4.4

1.
2.
3.
4.
5.
6.
7.

XJ = A+X+B

X12J = X1B+ X12 + XAC
A+X+B B+X12+A+X
“ ” X12
* ” E

FJ

459 -



3.1

FJ

460 -

HNC

HNC

HNC

Fl———HBJ

« By



o o ® < o

461 -



'

R T T

o || x| | ae JK
Sl e | | e %
A I IS T I X %
oo m

y
BB

3.1
3.2
“ E ”
E
" E
E E
E
E
E
“ E n
2" E 7 10 11
=
14 E

462 -



1 E E

2 E E

3 E

4 E

5 E

« £ "

E ! 0 11

1 “E i 10

2 “E K 10

3 “E K

4 “E K

5 “E §

“E " 10 11

E »

1 E “E ”

2 E “E "

3 E “ tong zhi”

4 E “ "

5 E “ hui fu dao’

6" " “E "

K
k m
Fl= > XK +E+ >, X
i=0 i=0
JK k+m=n n E JK E
3.1
F= XK + X +E+ XK “ + + + 7
E " o ”
E JK 4

463 -



3 JK
JK2
JK XJ=A+X+B
A JK3 T3J=
TA+ T3+ TB+ T3C T3C
3.1
XJ=B+A+X+B
“E " 10
10
10
“E " E
E
3.3 “E "
3.3
XJ=A+X+B 3.1
A X B
T3J=TA+ T3+ TB+ T3C
TA T3 B T3C
X T3 E

A+B+X B+A+
X B+X+A X+A+B X+B+A
464 -



=A+X+B
HNC « + "o

S= XKL+E+ > K

k=2

3.2 n E E
JK1 JK2
JK1 A JK2 B

HNC

HNC
S= XK1 + E + XK2
S= X2 + E + X1
S= XK1 + K2 + E

S= X2 + X1 + E
S= E + XK1 + K2
S= E + K2 + X1
S= E + K2

S= XK1 + E

JK

0J=JK1+ E+ JXK2

HNC

465 -

XJ

3.2



11J=K1+ K2+ E
12J=K2+ K1+ E
21J=JXK1+ K2+ E

310J=E+ K2
0 11
XK
A 0 B X hv
“ " 11J=XK1+ K2+ E
A+ X+B A+ B+X
HNC 7 57
“ .
E
E E
FlJ= K + X +E XK 102
E 11
3.1
3.2 XK
JK2 JK3

466 -



= X + K +E+ XK XK

102 11
101 12
JK1+ 102 + K2Q+ E + JK2H 11
JK2Q+ 101 + K1+ E+ JK2H 12
F= XK + K + K +E+ XK
JK3Q+ [01 + K1+ 102+ K2 + E + JK3H 135
JK1+ 102 + K2 + 103 + JK3Q + E + JK3H 115
JK2 + 101 + K1+ 103 + JK3Q + E + JK3H 125
JK1+ 103 + K3Q+ 102 + K2 + E + JK3H 116
3.4
HNC E A B
RB1 RB2
E BC
E-A
E-B B1-B2
E-C
B-C

467 -



HNC

HNC

468 -

XK

HNC



X101J= X1B + X10C + XBC
X10C X10C

B B

“ " u " ou ” “ ”

3.5

K
KH
KQ
QK
HK
FK KH KQ QK HK
K jm K frn
K
[dl ]
i f Kjo K
j1 K f30 K f42

469 -



K=KQ+ KH K.01
K=QK+ KQ+KH +HK K.02
<HNC> =K
FK= HNC
<HNC> HNC K
HNC HNC FK= HNC
HNC
fpjl pil + > >1j308 + wj10-
1996 10 29 10 29
wj10-00c + >)j308 + wj10-000 + >)j308 +jzz12-0
Wj10-00c + >)j308 + wj10-000 +jzu4l
3 23
8
WD well-defined
WD
HNC XBC
XBC = XBCB + XBCC
= XBCBB + XBCBC + XBCC
= XBCB + XBCCB + XBCCC
= XBCB + XBCCB + XBCCCB + XBCCCC
B C B=XB+YB+YC
XB YB YC
XBC XB XC
XBC=XB + XC XBC = XC+ XB XBCB + XBCC
XBCC + XBCB

470 -



3.6

4.1

HNC

HNC

HNC

HNC

HNC

471 -



HNC

HNC

zhong guo | d | jingji yi jing | hui fu daoli shi | zui hao | shui ping .

| |
“ hui fu dao li shi” “

“ hui | fudao | li shi” hui

“ hui fu | deo | li shi” dao

“ hui fu | deoli | shi” shi
1 “hui” E QE" ” E

“ " E  “ dao E hv 3
" " E 3
1 2 E QE hv
“ jing ji yi jing”
. - o ; - \
1 2
E
1 2 E - . "

JK1
“ jing ji"

“jing ji “ "
472 -



“ jing ji”
" 2 1

E I

HNC

E 310 E 10

wo men bu neng wang ji zhi min zhe tu sha wo guo tong bao d zui xing .

v E E
X2Y % 1 EJ=YB + X2Y + XBC XBC
E o« ”
« om E p
? “ ? E
“ ? E
E
“ ” Y E

473 -



4.2

4.1

4.3

474 -

E
E
E
HNC K
E
1.
K E 2
K K
E fFK
E D4 K
E
JK
4 E
E
E
E

E-B E-C

fK

vu

hv

K
fFK fK K



4.1

HARfF R AR

Ay
xR
&
h5)
i
K

4.1

||
IS
| i
x| | =

L
i
&
7N
EN
ic
x

475 -



noow ”

“

HNC

4.4

HNC

hv

QE

HNC

HNC

HNC

HNC

4N M ST W oON®Oo

HNC

HNC

HNC

476 -



HNC
HNC

HNC
HNC
HNC

1 . HNC . . 1998 11 4
2 . 52 . 1998. 6
. HNC

1996.3

w

. 1994
HNC . 1998 2
1997 4
1998 3

o N o o b

1998
9 . . 1994
10 . HNC . 1996. 7
11 . . 1996. 7
12 . HNC . “ HNC ? 1997 3
13 . —
1995 7

14

1992
15 . . 1996
16 . 905 1995
17 . . 1989 5 2
18

1998. 12
19 . —_— . 1995
20 . . 1992
21 . —_— . 1994

477 -



22
23
24
25
26
27
28
29
30

31

32

33

35

36

37

39

40

1995.9
1985
1996
1996
1993
1987
Chomsky N. Syntactic Sructures. Hague Mouton 1957
Chomsky N. Aspects of the Theory of Syntax. MIT Press 1965
Fillmore C J. The case for case. In Bach E and Harms R eds. Universals in Linguistic Theory. New York Hoalt
Rinehart and Winston 1968
Qullian M R. Semantic Memory. In Minsky M ed. Semantic Information Processing. Cambridge MA MIT
Press 1968
Schank R. ldentification of conceptualizations underlying natural language. In  Schank R and Colby K Eds. Com-
puter Models of Thought and Language. San Francisco CA W H Freeman and Company 1973
Schank R. Conceptual Information Processing. Amsterdam  North Holland 1975
Schank R. The structure of episodes in memory. In Bobrow D Cdllins A eds. Representation and Understanding.
New York Academic Press 1975
Schank R. Dynamic Memory. New York Cambridge University Press 1982
Schank R Abelson R. Scripts Plans  Goals and Understanding. Hillsdale NJ  Erlbaum 1977
Bookman L A. Trajectories through Knowledge Space A Dynamic Framework for Machine Comprehension.
Boston Kluwer Academic Publ. 1994
Alvarado S J. Understanding Editorial Text A Computer Model of Argument Comprehension 1990
Lenat D B. CYC A Large Scale Investment in Knomedge Infrastructure. Communications of the ACM 1995 38
11
Miller G A. WordNet A Lexical Database for English. Communications of the ACM 1995 38 11

478 -



HNC

1 HNC
HNC
HNC
Network of Concepts
HNC
@ 1998 11

© 98

“ HNC

100083

HNC Hierarchical

59

479 -



HNC

2 HNC
HNC “ o ”
HNC
HNC
n 1
6
A Conceptual
Dependency Theory “ ?
A HNC
“ — — — — — "6
6
“ " HNC
7
3 HNC
HNC 7

480 -



“ " ow ” o ” “ ”

“ ? HNC

“ ? HNC

“ now ”

[T ” " oow ”

481 -



4 HNC

HNC

Re Refer
EABC

482 -

”ou

[T

HNC

Ms Means

Pr Premise

HNC

A

Rt Result

” o [T

T

B

In Instrument

HNC



57

HNC

5 HNC

HNC

HNC

HNC

HNC

57 x 56 = 3192

57

483 -



“ ? HNC

I " 14
58
HNC
HNC “ "
E
HNC HNC
HNC
HNC “ "
HNC
HNC

HNC

484 -



o o b~ W N

~

10
11

12
13
14
15
16

17

18

. 1996

1997 3

. 1998
1998 3

. 1997

. HNC . 1997 4
. HNC
. 1996
. HNC 52 . 1998. http //farad.ioca.ac.cn/hzy. html
HNC 1998 2
1998 6 12
HNC
HNC
« " _ HNC
. 1994
. 1995
1995 5
Chomsky N. Aspects of the Theory of Syntax. MIT Press 1965

Fillmore C J. The case for case. In Bach E Harms R Eds. Universals in Linguistic Theory. New York. Halt

Rinehart and Winston 1968

Quilian M R. Semantic memory. In Minsky M Ed. Semantic Information Processing. Cambridge MA MIT

Press 1968

Schank R. Conceptua Information Processing.

Amsterdam North Halland 1975

485 -



— HNC

100083
1997 4
“ HNC " HNC “ Hierarchica Network of Concepts ”
1 HNC
HNC
HNC
HNC
HNC
HNC
HNC
4 7
7 36
1998 3

486 -



HNC

HNC
1 2 3. 4
6 7 8. 9
HNC
2 HNC
HNC
1.
2 3.
1.
HNC
2.
HNC
HNC
3.
HNC
HNC
HNC

487 -



3 HNC

HNC

1898

4 HNC

HNC

HNC

488 -

HNC

HNC

100

HNC

HNC

HNC



“ HNC ?

HNC

. HNC

HNC

1997

4

HNC

HNC

1997

489 -

HNC

4



“

HNC

HNC

1 HNC

Fillmore

1997

Schank

490 -

4

80

HNC

HNC

70

100083



20

"o ”

HNC

HNC

20
IBM “ i

LeMICON

70

CyC
LUNAR

HEARSAY

491 -



CyC

CyC
CyC
CyC 10
CyC
CyC
CyC
CyC 160
CyC
70
WordNet EDR
CyC

492 -

10 1985 1995

10

CyC

HNC

CyC

CyC

10

100

CyC

HNC



HNC

" HNC
HNC

HNC

" ou ”

HNC

HNC

CyC

HNC

HNC

HNC

LT

493 -



HNC

HNC
HNC

HNC

HNC

HNC

494 -

Quillian

” o

”ou



HNC

HNC

HNC

HNC

HNC

HNC

Chomsky

HNC

" HNC

HNC

HNC

HNC

495 -



HNC HNC

“ "L
3 4.
6.
HNC
HNC
HNC
HNC
9 1 2. 3
5 6. 7 8
9.
2 HNC
1898
1 “ "

496 -



HNC

HNC

primitive HNC

HNC

HNC

HNC

vguzr

HNC

497 -



498 -

HNC

HNC

. HNC
. HNC

1996. 3

HNC

HNC

1997

vggr

I1BM
HNC
HNC
4
1997 4
1995
HNC . 1998 3
1995.12



100080

. 499 -



10

20
GB2312-80
406
N
1 N<3 2 353
2 2xR=N>32 M
3 3xR=N>2x32 9
4 4AxR=N>3x32
5 N>4x 32
1 4 1 4
474

512 x 512
31.25K  62.50K

500 -

474

512

14



85"

10

501 -



32
35
38
41

47
50
53
56
59
62
65
68
71
74
7
70
83
86
89
92
95
98
101
104
107
110
113
116
119

ba
ta
zha

ha

dai
shai

hai
nai
yao
biao
dao
tiao
Zhao

kao
nao
liao

Xiao

pan
chan

502 -

1234
12345
134
1234
123
1234
12345
345
1234
134
134
14
1234
34

12
134
1234
1234
1234
1234
134
1234
1234
34
1234
23
124
1234
134
12345

36
39
42
45

51

g3 LL

69
72
75
78
81

87

93

96

99
102
105
108
111
114
117
120

ya

cha
ca

fa
gia

diao
chao
cao

niao
rao
giao
dan

can

12
1245
1234
13
1234
12345
1234
134
1234
1234
1234
134
134
234
34
1234
134
1234
123
134
1234
34
234
12
134

134

1234
134

585 &8 49¢%

52
55
58
61

67
70
73
76
79
82
85
88
91

97
100
103
106
109
112
115
118
121

da

ka
na
jia
xia
pai
chai

piao

yan
ban
tan

han

345
12345
134
134
13
12345
12
124
1234
124
1234
134
234
1234
1234
1234
1234
1234
134
1234
1234
1234
12
34
12
134
1234
34
134
1234



122
125
128
131
134
137
140
143
146
149
152
155
158
161
164
167
170
173
176
179
182
185
188
191
194
197
200
203
206
209
212
215
218
221
224
227
230
233
236

kan

bian
tian

bie
tie
gie
mie
bei

nei

chen
sheng
zheng

zeng
hen
keng
ren
peng

134
234
1345
1234

12
1234
1234
134
1345
134

123
234
134
12345

12345
24
12

145
1234
134
1234
14
1345

34

14
12345
1234
1234

14
234

234
1234

123
126
129
132
135
138
141
144
147
150
153
156
159
162
165
168
171
174
177
180
183
186
189
192
195
198
201
204
207
210
213
216
219
222
225
228
231
234
237

ran
pian
jian
gian

lian
bang
tang
zhang
zang
kang
niang
rang
giang

che
ce

re
pie
jie

xie
nie

hei

cheng

cen
seng

heng

fen
deng

1234
23
1234

12
34
234
134
1234
134
134
124
24
1234
1234
234
134

12
34

34
13
12
12
14
124

12345
134
1234

12

1234
124
1245
1234
134

124
127
130
133
136
139
142
145
148
151
154
157
160
163
166
169
172
175
178
181
184
187
190
193
196
199
202
205
208
211
214
217
220
223
226
229
232
235
238

nan
fan
dian

ang
pang
chang
cang

mang
lang
fang
xiang
de

he
ne
ye
die

lie

beng
teng

1234
1234
134

34
234
124
1234
1234
12
134
23
1234
1234
1234
25
1234

34
12
245
1234
12
34
34
1345

234
1234
124
1234
34
124
34
134
34

1234

503 -



239
242
245
248
251
254
257
260
263
266
269
272
275
278
281
284
287
290
293
296
299
302
305
308
311
314
317
320
323
326
329
332
335
338
341

347
350
353

meng
reng
yo
po

fo

tou

kou
rou
tong
cong

nong
yong
xiong

bi

qi
Xi

bin
ping
jing
aing
min

504 -

1234
12
15
1234

34
1234
1234
134
134
24
1234
12
134
24
1234
12

123
12
34
34

34
12
45
34
14
12

1234
23

240
243
246
249
252
255
258
261
264
267
270
273
276
279
282
285
288
291
294
297
300
303
306
309
312
315
318
321
324
327
330
333
336
339
342
345

351
354

neng
feng

chou
cou

fou
chong
song
hong
long
jiong
yi

ti

mi

ri
ying
bing
jin

xin
ming

1234
12
12
134
123
1234

134
123

1234
134
1234
1234
13

34
1234

124
234

241
244
247
250
253
256
259
262
265
268
271
274
277
280
283
286
289
292
295
298
301

307
310
313
316
319
322
325
328
331

337

346

349
352

leng

you
dou

hou
dong
zhong
zong
kong

rong
giong

di
chi

ci

ni

yin
pin
qin

xing
nin

1234
124
2345
34
12
134
1234
134
234
1234
134
134
134
134
23

12
12

45

1234
12

34

1234

12
34
1234
34
1234
1234



356
359
362
365
368
371
374
377
380
383
386
389
392
395
398
401
404
407
410
413
416
419
422
425
428
431

437
440
443
446
449
452
455
458
461
464
467
470

ning
ding

jiu
miu
bu
tu

cu

hu
nu
ru

duan
shuan
suan
kuan
ruan
shuang
kuang

chun
cun

lun
tuo
zhuo
U0

234
134

134

1234
1234
34
124
12
12
234
234

12345
134
134
134
245

12
134
134
34
134
14
14
13

13
1234
1234
123
1234
34
124
1234
12
1234

357
360
363
366
369
372
375
378
381
384
387
390
393
396
399
402
405
408
411
414
417
420
423
426
429
432
435
438
441

447
450
453
456
459
462
465
468
471

lin
ting

qiu
niu
pu

chu

lu
fu

shua
kua
chuai
guai

du
shui

ku
rui
tuan
Zhuan

huan
wang
Zhuang
huang
dun
shun

kun
chuo

cuo
guo

234
1234

123
1234
1234
1234
12
124
34
34
123

134
134
134
134
12
14
234
1234
1234
234
1234
134
134
1234
1234
134
1234
134
34
13
134
134
14
1234
1234

358
361
364
367
370
373
376
379
382
385

391
394
397

403
406
409
412
415
418
421
424
427

436
439
442
45

451

457
460
463
466
469
472

ling

diu
xiu
liu
du
shu

ku

Zhua
hua
shuai
kuai

tu
zhu

hui

chuan
cuan
guan
luan
chuang
guang
weng
tun
zhun

hun
duo
shuo
suo
kuo

1234
12

134
1234
1234
12
34
123
134
234
45

13
124
134
34

1234
14
134
12
1234
1234
124
134
234
1234
134
134
1234
13
13
124
1234
14
13

505 -



473
476
479
482
485
488
491
494
497

503
506
509

huo

ruo

ju
qu

que
lue
juan
nuan

jun

506 -

1234

12
345
14
124
34
134

14

474
477
480
483
486
489
492
495
498
501
504
507
511

nuo
yu

nv
jue
xue
yuan
quan
yun
qun
dia
lia

24

23
345
34
12
1234
12
1234
1234
12

N A A W W

475
478
481

487
490
493
496
499
502
505

luo

Xu

nue

Xuan
run

Xun

12345

12
234
34

34
1234

12

1995



HNC
HNC
1
2
HNC
1997 8 16

100080

JsCL' 97

507 -



HNC
7 36 7
6
30 36
4 EABC E A B
E 7 XPTYRSD
XP PX
XT TX
X1 X2 X3 X4
ABC X2 X2B XAC X2C
4
3
4 24
HNC
HNC
3

508 -

HNC

6x 5=



HNC

XA

B=XB+YB+YC XB

E=QE+EQ+EH+HE
E HE

XC

YB

YC

XAC

509 -



EH

EQ

gE

hE

EH

EQ

QE

EH

EQ

QE

L

A4 N ™M S Lo N®

510 -



The Perception Processing in Chinese Under standing

Quan ZHANG Dinghua GUAN
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ABSTRACT

The techndlogy of spoken language processing utilizes the technology of the speech understanding
processing more and more in order to enhance the processing ability. This paper introduces a percep-
tion processing method about Chinese. It is based on a novel theory of natural language understanding
processing--Hierarchical Network of Concepts theory. The perception processing completes chunks per-
celving and Sentence-Category recognizing. The way of readization is hypothesis-test. An experimental
system has been developed by this method. Although this system is just an experimental system we
consider that there is not any difficult dbstacle to use this theory to process natural language in comput-
ers.

1. INTRODUCTION

The speech technology speech recognizing and speech synthesis  has reached a high level . It
needs the technology of understanding processing to enhance the ability of processing. The semantic
plays an important role for understanding processing. Professor Zengyang HUANG founded a novel the-
ory for natural language understanding processing based on semantic * 2 . This theory is named Hierar-
chical-Network of Concepts HNC by its feature.

The chunk is a very important concept of HNC. In the view of HNC the chunk perception and
Sentence-Category SC - andlysis are the two basic processing modules of understanding processing.
The result of SC analysis is the input of other processing modules based on HNC such as rationality
analysis of sentence context generation hidden information revealing topic and gist analysis. The re-
alization of chunks perception determines whether the HNC theory becomes the HNC understanding
processing technology .

The chunk perception is difficult. If the input is an ambiguous set  as the result of speech recog-
nition  the chunk perception is more difficult. There are many probable routes of composing chunk .
The longer the input the more the routes. The chunk perception needs SC knowledge to guide it. But
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only the Sentence-Category is determined the SC knowledge can be used. The chunk perception is the
foundation of the determining Sentence-Category. This is a circularity of using knoMedge. This situa-
tion is like that ahenlaid an egg and a chicken is hatched from an egg which step is the first step
it fooms & hen-egg” circularity.

The main idea of this paper is to introduce a way to break the circularity.

2. THE FOUNDATIONS OF CHUNKS PERCEPTION

12 In

The HNC theory offers the theoretical foundation for the perceptive processing of chunks
order to perceive chunks the HNC knomedge bases are necessary. They are the foundations of chunks
perception.

2.1 The theoretical foundation of chunks perception

HNC classifies the chunks into two types the main chunks and the supplement chunks. The main
chunks are the main parts of a sentence. The supplementary chunks provide the background knowledge
of a sentence.

There are four kinds of main chunks according HNC? i.e. Agent A Object B Content

C and Feature E . Supplementary chunks are classified as folows? Condition Cn  Means
Ms Instrument In  Ways Wy Reference Re Premise Pr and Result Rt .

The theory of HNC classifies the basic sentence-categories into seven types by the primitive con-
cepts 2 . The names of the seven types are Action Process Transfer Reaction Relation State and
Judgment. Each Sentence-Category has its omn knomedge. This knowledge includes the knowledge of
the chunks format knowledge priority concepts knomedge and congtitution knowedge. The knowi-
edge determines what kinds of chunks should appear in what sequence and what kinds of concepts
have priorities to a definite chunk in a Sentence-Category. Chunks are functions of a Sentence-
Category .

2.2 The HNC knowledge bases

The HNC theory classifies the knomedge involved in natural language into three layers the con-
ceptual layer linguistic layer and common sense layer. The conceptua layer knomedge embodies the
correlation of abstract concepts and gives the association clue among concepts. It does not consider
the character of a specific language. The linguistic layer need embody the character for one specific
language. The common sense layer gives expression to the special knowledge.

The HNC knowledge bases are organized according the three layers. We designed a geographic
common sense knowedge base *  and use it to answer some geographic questions ® . Now in concep-
tual layer we have designed conceptual correlation knowledge base and SC format base. These knowd -
edge bases offer three kinds of chunks knowledge in the conceptual layer. We have designed a series
knowledge base about mandarin Chinese such as vocabulary knomedge base®  Chinese character
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knomedge base syllable perception knoMedge base. Each Chinese syllable has its own independence
meaning. Many chunks' flags in Chinese use singe syllable words.  These knoMedge bases provide
the three kinds of chunks’ knowledge about mandarin Chinese.

The knoMedge of conceptual layer and linguistic layer plays the more important roles in under-
standing processing.

3. CHUNK PERCEPTION PROCESSING

How to use a computer to perceive chunks is a key processing step when HNC is applied to under-
standing processing. We find a way to complete the perception and to determine the SC. The basic op-
eration is' hypothesis-test” .

We design an experimental system according the way of chunks perception processing chunks © .
The diagram of how to perceive chunks and to determine the SC is shown as Fig.3.1.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

syllable perception » segment
processing 3 processing

concepts correlation

\
knowledge base
E hypothesis =
[
Y

inner chunk

processing
‘ SC format
the range of ecach <+ knowledge base
chunk
hypothesis

other chunks test
human meddler > S'.C.'
; decision

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

mandarin Chinese
knowledge bases

g

Fig. 3.1 The diagram of Perceptive Processing

3.1 E chunk hypothesis

The input of the experimental system is Chinese phonetic aphabet without tone. When a sentence
input the system the system first matches the vocabulary knomedge base to form a segment  continu-
ous words' string . In a segment the syllable perception processing finds the position of single sylla-
ble words by the syllable knonedge base. The segment processing finishes. The E-hypathesis starts.

The E chunk aways embodies the SC information of the sentence. If the E chunk can be deter-
mined the other chunks can be determined. The key of perceptive processing is the E chunk percep-
tion.

In order to embody tense and mood  there are usually some language logic concepts ! around the
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E of the sentence. We can assume the E of the sentence according the concept attribute of words and
the logic concepts. After E-hypothesis we can use the SC knomedge offered by the assumed E to test
other chunks.

3.2 Other chunks test

The SC knowledge includes standard format knowledge. The format information points out the
chunks positions. The pasition information is the clue of other chunks test. If the sentence deviates
from the standard format the logic concept always appears before the chunk. According the standard
format and logic concepts we can hypothesize the range of each chunk.

In the each hypothesis range the system detects if there are the priority concepts to a chunk by
the priority concept knowledge of chunks. Then it tests the constitution of the chunk by the chunks
congtitution knowedge of chunks.

If the system finds all the chunks of a Sentence-Category in the suitable position with the priority
concepts and according the constitution of chunks the sentence-category decision will approve this
Sentence-Category. The system starts the inner chunk processing. If there is not any conflict in a
chunk the sentence-category is confirmed. The system completes the chunks perception and SC recog-
nition. Else the system will start another E-hypothesis.

If there is not a Sentence-Category passing the test well  the system will ask human to meddle.

3.3 Examples of processing

Here is an example to demonstrate the processing. The input Chinese phonetic aphabets are
shoan as fdlows

wo men xiang shang ji hui bao guo zhe ge qging kuang.
We have reported this news to the leader .

* * *

*

The result of matching the vocabulary base is shown. Theé x " indicates that there are other can-
didate words  the ather words in the braces

The three syllables xiang shang ji” form a segment. The system assumes the single syllable word
in thé" xiang” position.

We can assume the E is hui bag” in Chinese character is in English is Report . Then
we know that the meaning in HNC symbadls is v923 the SCis Transfer T  the SC format is TA +
T + TB + TC the priority concept of TA isp HNC symba for people TB isp and TC is gw or
23 gw and g23 for information

The meaning and the position of* in HNC symbd is p " is suitable for TA. The TB
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should fdlow the E  however “ 102 " isthe flag of TB then' p " is suitable for TB.
Behind E “ " is suitable for TC. Here all the ather chunks pass the test the E is .
Then we can trandate the Chinese phonetic aphabet into Chinese character as follows
TA B T TC
Here are some other examples
jiang jie shi  tong zhi | zhong guo.
A X B
gan jin ba zhe ge xiao xi tong zhi ta men.
TC T B
fang xiang chao zhe nan mian.
B S C
zhang tong zhi chao | loeca.
A X 1 B

4. CONCLUSION

We use some corpora to test this experimental system  when the SC of the input belongs to the ba-
sic SC and the chunks are not too complex the result is in keeping with the expected well .

We are doing some work about the complex chunks with the experimental system such as clause
molting chunks chunks with'* "o " which are active elements of composing chunks and the
chunks containing multiply modifier without® " which is the modifier flag. The result will be written
in other papers. However we do not consider that there are some difficult obstacles in theory to solve
these problems.
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