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Abstract: A computational mechanism for context-free language parsing is proposed in this paper, which is called
role inverse algorithm. The mechanism is based on the assignment of appropriate roles to categories according to
their contexts. A kind of effectual “look ahead” function is introduced into chart parsing by this mechanism at
acceptable cost. As a result, lots of useless arcs in a chart can be avoided, so that a parsing process is accelerated.
This mechanism can be used in many applications, such as natural language processing.
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FUN AT EBER y AN BEAY I — AN A 60T T AR R 507 i T R s vh 4 e S 21

Length(x) 45 9 x MFEL FIAT 5B B, Left(x) 4n 50 x RN (1) 20 SR 4R 24 45 77 17605 . Cat(x.y) < FH
B x.y FIA)TRTUBE (L 55 P EFE 4 46 7).

AR VORI A 2 [ — X 2 IR &,

EX 1. G =l C (AT E AL E5 5T TR T AR (S5 45) ¢ 44 T IR B R RE 1(C0) h

1(C,t)={x.y| Cat(x.y) = C A(y < Length(x) —t € FIRST (Cat(x.y +1)))
A(y = Length(x) —> t e FOLLOW (Left(x))))}.

EX 2. G W= AAEALGREWE C TR FAT (R AT ¢ NI ORI R 3L Start(C,t) h
Start(C,t) = {x| Left(x) = C At € FIRST(Cat(x.1)}.
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(2) NP>N;
(3) NP>SoI;
(4) VP>V NP;
(5) SO>NP VP;
(6) VPOV V.
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Fig.1 An example of twins-graph
1 WE 74
B, N 2 NP BT Z VAR A PI4%:5.1-6 F 1.1-4,00 I(NP,V)=5.1/1.1.
BN T ZE NP BT E N B2 R HE:2 Al 3-5-2,3-5-3-5-2,..., )l Start(NP, N) =2/3.
R TP S0 A B PR S €0 B s I3 1 R 2.
Table 1 The inverted role list
F1 IROBEMOR)

N 4 5] $
N 0.1(success)
NP 1.1/5.1 4.2
VP 1.2
Sé 3.1
VP 5.2
N 2.1 2.1
14 4.1 6.1 6.2
i) 3.2 3.2
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Table 2 The table of starting rules
T2 Start FOITEHR N %)

N v ]
S 1

NP 2/3

VP 4

54 5

VPj 6

3 RERESTER

AT _E R 4, BTG AT LA A0 € S B T A0 S ST 5 Chart S0 T RE BER A5 5 1 W 1
15 250 55 JFBE T init,pre,scan,comp 5 4 F BT 3 151 710 2, i (650 S0 040 i €6R8 DNE 3 44T
DT e e T PR 5 280 T .
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i MERESITEE

® init Z)1F:
831110,0,8" —-S] ([0,0,0.0]);

o MU TZERERL,EE LA
XTI, j,A— a-BB1([i, j,xy]),

> pre S
R z: B— y i /& z e Start(B, string[ j +1]) UL [/, /,B = ¥1([J, j,2.0]);

»  scan Bl1{E:
W string [j+1] J& T Y8 W5 B, 3F H x.y+1el(B,string[j+2]), W ¥ 3 [i,j+1,4 > aB- ]
([i, j+Lxy+1]);

> comp B1E:

WREIDj,k,B— F],3%H x.y+1eI(B,string[k +1]), Wk [i,k, A— aB- B ([i,k,x.y +1]);
o IR HFIL[0,n,S — S]([0,n,0.1]), 5347 B L.

4 BTN

PRI E 2 AT 5K %1 DU S0 7 Bog BARIROR I A 1 5L TR RN VN V VI, 9y
P A3 21138 3 Pros i o A R A an B 2 B i 23 A 45 28

NP(1.1) NP(5.1) VP§(5.2)
N@2.1) V(4.1) NQ2.1) 7(6.1) V(6.2)\ 11(3.2)
! p 2 p 3 P 4 4
SH(3.1) /
NP(4.2)
VP(1.2)
N

Fig.2 The result of parsing
2 RREHTE R
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Table 3 An instance of execution
Fz 3 BTN

Starting Ending

Action point point Preread Prediction To start Category Role

init S 1

pre 0 0 N NP 2/3

pre So 5

scan 0 N 2.1%*
comp 0 NP 1.1
comp 0 1 14 NP 5.1

pre 1 VP 4

pre VP 6

scan 1 |4 4.1

pre ) 2 N NP 2/3

pre Sé 5

scan 2 N 2.1%*
comp 2 3 14 NP 5.1

pre 3 VP 6

scan 3 4 4 4 6.1

scan 3 4 6.2*%
comp 2 5 f) VP 5.2%
comp 2 So 3.1

scan 2 it 3.0%
comp 1 6 $ NP 4.2%
comp 0 VP 1.2%
comp 0 S success

BATE B IR E R I — T30 5% X HL NP E T2 VS ol R ARTE R R AR 1151 BN £, H 2
R AT RU A 2/3/5, ATV EC A T LA 5.0, TR EERR T L1 IR AN RS A0 F I, IX A NP A K
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] 25 10 1) LAY B SR 30700 A e BE I SUIR A HEAT 43 BT O A B R AR 525 o JR AT 49 2 11 S B
S5 REAE PI266 ML as £ R 40 BRI IRATHER (14 [ R AL I 1) Chart 23 BT & 75 22 1 20 8HLAE).
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PR A e S U] (A A2 b ST DRV N P — 8 ), P 0 Tl e e 2 R R A 1 2 R Sl
BRVE AT 5 AR Ul ] AR 52 3K 20 0 3t 3 0 A e R o ) — 98 2 2 o F AN 2 P T DG e 3k 20 A ) 4
LR B2 R R A A

FUR U S S R ) P e — AN ] gl 20> ) R AN 8 REAT 55 T8 1) LT VR 9 20 AT AR DU 2 P 3 S DR Ay e 2 A
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