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1 XHARBHXGE: Context-Free Grammar (CFG)

FE1 N (L]) TERITLZXREBXEG = (N,X,P,S) 28X %, LRMEAI P
K (1.2) WRT,
Let us consider the context-free grammar G = (N,3, P,S) defined by (1.1). The

production rules P are shown in (1.2).

N = {5, A, B} (1.1)
¥ ={a,b}
S — aSAbSB|a|ble (1.2)
A—a
B—b

Dt =, aababaa ZAN T 5EEZ R LRSI W,
Show the process to generate aababaa.

&R

S —aSA
— aaSAA
— aabSBAA
— aabaBAA
— aababAA
— aababaA
— aababaa



2 MIRBEHENGEDIS Ty ad oA —bRI b IA: CFG to
PDA

B 2 A 1 ORUAXRE BRSO LIERER 7y S aZ o o F— b= b
ZRACL 72 S0

Construct a non-deterministic pushdown automaton corresponding to the context-free
grammar shown in Exercise 1.

BEH MIET BIREN T v &2 X9 v h— b2 by M= (g}, %, N,6,q,5,0) %4
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We construct a non-deterministic pushdown automaton M = ({¢},%, N, d,q, S, 0)
corresponding to the grammar. The transition function is defined for each production

rule.
e« S — aSAbSBlalble

6(q,a,5) ={(q,SA),(q,€)}
6 (q,b,5) =1{(q,SB),(q,€)}
6(q,65) ={(q,€)}

e« A—a
0 (q,a,A) ={(g,€)}

e B—=b
6 (q,b,B) ={(q,¢)}

aababaa %M § 2 EELXRT,

We show the process to accept aababaa.

(q, aababaa, S)



a,z|AZ
a,A/AA b,A/e

b,A/e Q\ €,7 €

1 PDA to CFG
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Construct a context-free grammar G corresponding to the pushdown automaton M

that accepts with an empty stack defined by (3.1) and Figure 1.

M = <{QO7Q1>Q2} ’ {a7b} ) {A7 Z}757QO7Z7®>

6 (q0,a,Z) = {(q0, AZ)}, 4 (qo,2,A4) = {(q0, AA)},
6 (qo, b, A) = {(q1,€)},
5(Q1vb7‘4):{<ql76)}7 5(Q17672):{(Q276)}'

R
G = (N,{a,b},P,S5)

o BA%AFCHE: Start symbol
S — [q0Zqo] | [q0Zq1] | [q0Z 2]
® <QO7AZ) € 5(q0,a,Z) J: D:

[90Zqo] — a[q0Aqo] [q0Zqo] |a[q0Aq1] [q1Zqo0] |a[q0Aga] [q2Zqo]
[q0Zq1] — aqoAqo] [0Zq1] |agoAqi] [ Zaq1] |a[goAg) [q2Z¢1]
[90Zq2] — a[goAqo] [90Z 2] |a[q0Aq1] [¢1Z 2] |a [q0Ag2] [q2Z g2

(3.1)



(q07AA) € 5((]0,3., A) X D

[90Zqo] — a[qoAqo] [q0Aqo] |a[g0Aq1] [q1Aq0] |a [qoAge] [q2Aq0]
[q0Zq1] — algoAqo] [q0Aq1] & [qoAq1] [q1Aq1] |a [qoAge] [q2Aqi]
[q0Zq2] — a[qoAqo] [q0Ag2] |a[qoAq1] [q1Aq2] |a[qoAge] [q2Ag2]

(q1,€) € 6(qo,b, A) &P

[g@0Aq1] — b
° (ql,e) € 5(q1,b,A) £b

[(1Aqi]) = b
. (QQ,G) € 5((]1,6,Z) iy D

(1 Zq2] — €

sl s 2 EP R WEREZFRS & ERFHANIATDO X512k 5,
The production rules are as follows, excluding elements that do not derive terminal

symbols.

S — [90Zqq]
q0Zq2) — alqoAq1] [1Z o]
qQoAq] — a [CIOAQ1] [q1Aq1] [b
1 Aq] —
71 2qo]
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