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Abstract

Context-free language can be recognized by Cocke-Younger-Kasami algorithm. This algorithm is
a class of polyadic-nonserial dynamic programming technique and has the O(n®) time complexity.

In this paper, a one-dimensional systolic array for recognition of context-free language is
designed. The designed triangle type two-dimensional array is projected and transformed to an one-
dimensional array. The designed one-dimensional array has n processing elements and |(n+1)/2}
(n-1)+3n-1 time units to process the algorithm (n is the length of input string). The time
complexity is O(n?).
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Input : String w of L(G) generated by context-free grammar G.
w=aya, ~eap,n21, and for 15k=n a, €T
Qutput : S at the V, , of recognition matrix V
begin
for i=1tondo
Vit e tA:A<a,EP a; is the i th symbol of w!
for d=2 to n do
for i=1 to n-d+1 do
begin
jedti
Viie ¢
for k=i+1toj—1do
Vise Vi, UtAA-BCEP, BEV,,, CeVy il
end

end
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(o) Context-free 5 G=(N, T, P, S)oil4
N=1{S,A,B,Ct, T={a, b}, P={S—>ABBC, A»BAa,
B-CCb, C-»ABlalojc},
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A8l 7t cgoll G 2228 ke F19 2ot

ki

gl 1. Nol #&ls production 2 E
Table 1. Production code to N.
pair of S, N code pair of S, N code
SS AA, 0000 | BS AsA, 0000
SA AA, 0000} BA AA, 0100
SB AA, 0000 ] BB ALA, 0000
SC AA, 0000 ] BC AA, 1000
AS ALA, 0000]CS AA, 0000
AA ALA, 0000 CA AA, 0000
AB ALA; 1001]CB AA; 0000
AC ALA, 0000 (| CC AA, 0010
Terminal 7| 3 a.o] o3t 2$ =5 F3}ud Fog9}
et
E: 3 2. Tell 3" production L=

Table 2. Production code to T.

symbol of T code
a a, 0101
b az 0010
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Fig. 1. The processing element of 2-dimensional

array for recognition of CFL.
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Fig. 2. Transforming 2-dimensional array

into 1-dimensional array (n=25).
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Fig. 4. The processing element of

1-dimensional array for recognition of

CFL (n=5).
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Fig. 5. The 1-dimensional array for recognition
of CFL(h=5).
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Table 3. Comparison of the designed
1—dimensional systolic array in this
paper and Varman’s 1—dimensional
systolic array (problem size =n).

This paper Method of Varman
Number of PEs n n

Lt )/20-D 431 20 +o—1)
Shift-registers data:2[ (n+1)/2]+8 | data:4n+12

for delay/PE control : none control : 2n+7
Local memory & 1 n
Address/PE 2(n+2)

Processing Time
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