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Report (4) Problem 1

Let G be a CFG defined by
G=({PL{()} P> (P)|PP|g P).

Let Lg be alanguage defined by
={w]|w e {(,)}* w consists of balanced parentheses}.

Problem 1.1:
Prove Lg = L(G).

Hint: You have to prove both of Ly ¢ L(G) and L(G) c Lg.
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Foranyw e Ly, we showw e L(G). &
« Let| - | be the number of appropriate pairs of parentheses.

i) Iflw|=0,thentrue fromP > &.
i) We let assume that
if [w| >0, w' e L(G) for any words w’ satisfying |w'| < |w].

We note that w can be written as [[ENQAI where w; and w, are
balanced one, since w is balanced. In fact, |w,|, [w,| < |w].

!

By the induction hypothesis. P > w, & P 5 w,

Applying rules as follows P > PP > (P)P,
we can say P> PP > (P)P > (w))w, =w. Hencew € L(G).
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Report(4) Problem1.1 [Answer]

From rules of G, (and) are always generated as a pair
with (is left and ) is right!

!

Hence, G never generates unbalanced parentheses!

! ©
L(G) c LB g.ed
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1. A->BC
2. A>a Noam Chomsky
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Problem 1.2
Construct the CFG G in Chomsky normal form with
L(Ge) = L(G) - {&} based on G. N

Chomsky normal form

Each rule is either of
1. A->BC,or

2. A>a Noam Chomsky

Elemental steps

Then, refine the grammar with Chomsky normal form.
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\ The production rules in G I

P>(P) | PP|e

1. Remove g-productions
P>(P)|PPle —= P>(|(P)| P|PP
by (P) by PP

2. Remove unit productions
P>0I1(P) | PIPP = P>(|(P) | PP
P->P can be removed easily.

3. Remove useless symbols OK!!
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\ The production rules in G I

PSP IPPle — P>(|(P) | PP

¥ Introducing non-terminal symbols

L>(

P>(0I((P) | PP P->LR| LPR | PP
P>LPR is bad!

P>LR|LPR| PP  P2LA P>LR| PP

L>( AZPR L>(

R>) R>) oK

Summing up,
Ge=({P.LLRAL{(, )L, P> LR|LA|PP,
A>PR,L>(R>), P ©
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Let L be the language over £={0, 1} defined by
L={0"1™| n>m>1}. ©

Construct a TM M that accepts L as follows.
1. Design TM M, for checking whether T'w = 00*11* J.

2. Forw e L(M,), design TM M, for determining whether w € L.
3. From TMs M, and M,, construct M.

Considering problem 1.1,
we may be allowed to answer in which L ={0"1™| n>m >0}.
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1. Design TM M, for checking whether T'w = 00*11* J.
2. Forw e L(M,), design TM M, for determining whether w € L.
3. From TMs M, and M,, construct M.
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1. Design TM M, for checking whether T'w = 00*11* J.
2. Forw e L(M,), design TM M, for determining whether w e L.
3. From TMs M, and M,, construct M.

Y idea

111111111

ololololololololo[olololo]

1/1—

nNOA

M, accepts a word  iff O
M,’s state is in accepted ones, when M, terminates.
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1. Design TM M, for checking whether T'w = 00*11* J.
2. Forw e L(M,), design TM M, for determining whether w e L.
3. From TMs M, and M,, construct M.

Let's go to the leftmost O after
blanking with the rightmost 1!
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Finally, following case will leads to be happy!
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1. Design TM M, for checking whether T'w = 00*11* J.
2. Forw e L(M,), design TM M, for determining whether w e L.
3. From TMs M, and M,, construct M.
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1. Design TM M, for checking whether T'w = 00*11* J.
2. Forw e L(M,), design TM M, for determining whether w e L.
3. From TMs M, and M,, construct M.
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Return head to start position.




