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Report (3)

[Problem 1] Define the language represented by
a regular expression (1+&)(01)*(0+&) by
context free grammar. (Besides,

)
[Ideal (1+ & )01)%0+ &)

S

We partition into 3 parts.
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[Problem 1] Define the language represented by
a regular expression (1+&)(01)*(0+&) by
context free grammar. (Besides,

)

[Solution]
It is represented by the grammar G=(V.T.P.S ), where

V={S A B C} 7T={0,1}

- S— ABC
€ )N01)%0+ €
p ATl (1+ € X01)"(0+ € )
&C—>O|€ A B C
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[fEg8E2] > =01} EDEEE (={01" | >0} &k
THGETRIEE L (g€ L)

BEB] G=({S} {0, 1}, S—01 | 0S1, S)
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[Problem 2] Define the language L={0"1" | >0}
over 2 ={0,1} by context free grammar. (€ € L)

[Solution]
G=({S} {0, 1}, S—=01 ] 051, S)

7/13



[E3] M2 TR L=-XARBHXEIZLS T,
EEBINELLREIN TS EFEIABE K,

[f2ZDEF] Tl

- MiEGCEEBEINSEEBLQEEBLEOMDIA—F
TAHCEETRT  IE

- QS LHID LESLG)

*R9 _ETEEBT 5,

(BRI ER AR .

[GDERT BB DHELTINSEETRT ]

—> IhlF LG S L={0"17] LHARLTULVELY

= LLMLEDETED 0717 (FERLAZLAE LI L




[Problem 3] Prove that the CFG defined in
Problem 2 certainly represents the language L.

[Outline of the solution] Here, we show
[(G), defined by the grammar G coincides with
L(={0"1).

This can be proved by showing
[(G)E L and LS [(G).

[Typical wrong (or insufficient) answer]:
‘All words generated by G form 0717 for some n’

—> That only shows L(G) € L =1{0"1"}.

—> Possibly, 0717 for some m may not be generated.q 3
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[Problem 3] Prove that the CFG defined in
Problem 2 certainly represents the language L.

[Solution] The language L(G) defined by G=({S}, {0,1},
S—01 | 051, S) coincides with L={0"17 | n>0}. This is
done by showing (1)L(G)E L and (2)L<E L( Q).

(1) We show L(G)E L. By two rules of G
(1) The number of Os is equal to the number of 1s.

@2 1 is never generated before 0.

Hence, all words generated by G form 071”7 for some n,
and hence in L.
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[Solution] The language L(G) defined by G=({S}, {0,1},
S—01 | 051, S) coincides with L={0"17 | n>0}. This is
done by showing (1)L(G)S L and (2)L<E L(QG).

(2) We show LE L(G) by induction for n.

1) rm=1: By the rule S—01, the word 01 can be
generated.

@ =k (K>1): Suppose that the word 041141 can be
generated by G

Then, we first apply the rule S— 0S51. Next, we derive
the word 01141 from S on the right side, which
can be done by inductive hypothesis. Hence, we
have

5=0512>00+ 114 11=0414
Thus the word 041% can be generated by G. 13/13



