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Answer any FIVE FULL Questions MAéRK CO | RBT
1(a) State and prove pumping lemma for context free languages. Show that L={a"b"c" | n>1} [10] L3  CO03
IS not context free.
2(a) i) If Ly and L, are context free languages then prove that L; U L, L1 N Lo and L; are [10] L2 | CO3
context free languages
i) If L. and L, are context free languages then prove that, they are not closed under
Intersection, Complement and Difference
3(a) Define a PDA and Design a PDA that accepts the language L= {a"o®" | n>1}. Draw the [10] L3  CO4
graphical representation. Show the moves made by PDA for aabbbb.
4 (a) Convert the following CFG to PDA E — E+E | E-E| (E)|I [6] L2 CO3
I— la]lb|I0|I1]alb|0|1
(b) List the undecidable questions. [4] L1 | CO5
|CO | RBT
5(a) Obtain a CFG for the following PDA shown below: [10] L2 | CO3
A(qo, 8, Z)= (0o, AZ)
A(qo, 8, A)=(qo, A)
A(qo, b, A)=(qu, €)
A(do, & A)=(q2 €)
6 (a) With a neat diagram, explain the working of a basic Turing machine. [10] L3 | CO4
Obtain a Turing machine to accept the language L={wwR|w € (0+1)*}
7(a)  Write a short note on multi tape Turing machine and non deterministic Turing machine. [6] L1 | CO1
(b) Define i) Recursive language ii) Decidable language [4] L1 | CO1
8(a) i) Prove that Acsc is decidable. [10] L2 | CO1

i) What is Post Correspondence problem? Prove that it is undecidable
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2) i) If Ly and L, are context free languages then prove that L; U L, L1 N Loand L, are context free languages
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3) Define a PDA and Design a PDA that accepts the language L= {a"h®" | n>1}. Draw the graphical
representation. Show the moves made by PDA for aabbbb.

6(g0, a, Z) = (q0, aaz)
6(g0, a, a) = (q0, aaa)
6(q0, b, a) = (g1, €)
6(ql, b, a) = (g1, €)
6(ql, €, Z) = (qf, Z)



(a,a/aaa)
(a, Z/laaZ) (b, a/epsilon)

(b, a/epsilon) (epsilon, Z/Z)
—» 0 gl -

4a) Convert the following CFG to PDA E — E+E | E-E| (E)|I
I— la|Ib]10|I1[alb]0|1







b) List the undecidable questions
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6) With a neat diagram, explain the working of a basic Turing machine.
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Obtain a Turing machine to accept the language L={wwR|w € (0+1)*}

7)a) Write a short note on multi tape Turing machine and non deterministic Turing machine
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8) i) Prove that Acsc is decidable.




Theroem 10.3 A 1s decidable.

Proof The proof is a modification of the proof of Theorem 10.2, In
Thearem 10.2, we considered denvations with 2& - 1 steps for testing whether
an input string of length & was in L(G) In the case of context-sensitive

grammar we construct W, = [ae (Vy o P |S —r:’ i or fewer steps and

|@! = n). There exists a natural number & such that W, = W,
{refer to proof of Theorem 4.3),

S0 w & LIG)af and only if w & W, The construction of W, is the key
idea used in the construction of a TM accepting Apg;. Now we can design a
Turing maching M as follows:

pE W=

1. Ler s be & contexi-sensitive grammar and w an input string of length
n, Then (G, w) is an input for TM.

2, Consteuct Wy = {8). Wy, = W w (B e (Vy u Z)® | there exists
@ e W, such that & = fand | ] € n}. Continue umil W, = W,
for some k. (This is possible by Theorem 4.3,

Albwe W, we LG and M aceepts (G, w); otherwise M rejects
Lﬂ. Wl 1

ii)What is Post Correspondence problem? Prove that it is undecidable

The Post Correspondence Problem (PCP) was first introduced by Emil Post
in 1946, Later, the problem was found to have many applications in the theory
of formal languages. The problem over an alphaber £ belongs to a class of
vesmo problems and is stated as follows: Consider the two lists x = (x, .. . x,).
¥ = (v «.. ¥, of nonempty strings over an alphaber £ = [0, 1}. The PCP
s to determine whether or not there exist f,, ... §, where 1 2§ € n, such
thar

Yp oo Xy = Fip oo iy

Note:  The mdices i;'s need not be distinct and m may be greater than n.

Alsg, if there exists a solution o PCP, there exist infinitely many solutions,
We have to determing whether or not there exists a sequence of subsmings of
x such that the stnng formed by this sequence and the string formed by the
sequence of corresponding substrings of v are identical. The required sequence
sgivenby =2 =1L fi=1 =3 ie (2 1, 13), and m = 4 The
corresponding strings ane

wi] [o] [of [ = [ [ [] []

¥ Y h ¥

B

Thus the PCP has a solution,



