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問題 1: CFG G を次のように定義する: G = ({P}, {(, )}, P → (P ) | PP | ε, P ) また言語 LB を次のよう

に定義する: LB = {w | w ∈ {(, )}∗, wはバランスのとれたカッコの列 }．

問題 1.1: LB = L(G)を証明せよ．(5点) (ヒント: LB ⊆ L(G)と L(G) ⊆ LB を両方とも証明しな

ければならない点に注意せよ．レポート 3の問題 3で，L ⊆ L(G)しか示していない人が非常に
多かった．)

問題 1.2: Gをもとにして，L(GC) = L(G) − {ε}を満たす Chomsky 標準形の CFG GC を構成せ

よ．(5点)



I113 Automata and Formal Languages Report (4)

2006 I-1(April 6th–June 2nd)
Ryuhei Uehara(I67b,uehara@jaist.ac.jp)

Distribute: May 12th (Fri)

Deadline: May 19th (Fri) 12:30 (extended)

Notes: On the report, write your student ID, name, and solutions. Title page is not needed. The paper
size is A4. If there are two or more pages, staple them on the upper left.

Problem 1: Let G be a CFG defined by G = ({P}, {(, )}, P → (P ) | PP | ε, P ). Let LB be a language
defined by LB = {w | w ∈ {(, )}∗, w consists of balanced parentheses}．

Problem 1.1: Prove LB = L(G). (5 points) (Hint: You have to prove both of LB ⊆ L(G) and
L(G) ⊆ LB . Many people only proved L ⊆ L(G) for the problem 3 in report 3.)

Problem 1.2: Construct the CFG GC in Chomsky normal form with L(GC) = L(G)−{ε} based
on G. (5 points)


