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V (Answer any 5 questions. Each question carties equal marks)
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N~ LWL A1 s S e e LNFA sl SUWIe d_1bi_nfe‘aba’ (a) -1
[7 Marks] ‘ ~& b DFAYSs

Construct a NFA accepting the set of all strings over {a,b} ending in 'aba’. Use it to
construct a DFA accepting the same set of strings

[7 Marks] Minimize the following automata: "é ﬂ/:.. &/ Autornataéf{:,:?7 (b)
§(g0,a)=g¢, 5(g0,b)=gq,
5(ql,a)=gq, §(ql,b)=q,
5(g2,a)=gq, 6(q2,b)=¢q,
5(g3.a)=g; 5(q3,b) =1,
§(g4,a)=gq, §(q4,b) =g,
5(g5,a)=q, 5(q5,b) =g,
8(g6,a) =g, 5(g6,b) =g,
5(q7,a)=gq, 5(q7,b) =g

[1044 Marks] -Z:Jl s Regular expression c;ﬁgureéf&:é. (@ -2

Find the regular expression corresponding to the following figure:
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Z'f JiEwi ’)4—/&5 (ELJui’ regular setd—lsd_ 197078 regular expression £ Z_;é, ®)

(ab+a) (aa+b) (ii) a +(bb+a) ()
Find all strings of length 5 or less in the regular set represented by following regular
expressions. (i) a +(bb+a) Gy (ab+ a) (aa+b)
[10+4 Marks] -Zf:/ J“' 4 U~Chomsky Normal Form 4 Grammar é’fé_:é. (a) -3

S —14|0B, A —144|0s|0, B — 0BB|ls|l
Convert the following grammar into Chomsky Normal Form.
S —14|0B, 4->144|0s]0, B — 0BB]1s|1

ég/b‘w!‘aaabbabbba’ tnd S productions £ 2__)4;, (b)

-2; J i Right Most Derivation (i) Left Most Derivation (i)
S — aB/bA, A-> aS|bAA|a, B — bs|aBB|b
Consider the following productions and for the string aaabbabbba, find
(i) Left Most Derivation (i)  Right Most Derivation

aBB|b

-& computation sequenceé{.;r,ly' ¥ 000111 4s! &b tuning machine s JJs {0"1" /nz 1} -4
[14 Marks]

Construct a tuning machine that enumerates {0"1" /nz 1} and construct the computation

sequence for the string 000111.

[10+4 Marks] - 46 u:‘z" /‘%Chomsky hierarchy of languages (a) -5

Write short note on Chomsky hierarchy of languages.

-Zf =2 Lb;«f recursively enumerable languages.s/Recursive  (b)

Define recursive and recursively enumerable languages.

Zf:/ J: A'U~context free grammar e push down automata EZLJ;: (a) -6

[10+4 Marks] valuesZ & o 4=({g0.41},{a,0},{20,2},6,90,20,¢)

6(go,b,z0) = {(qo,z, zo)}
8(qgo,e,20) = {(qo,e)}
5(qo,b,z) = {(qo z z)}
§(qo,a,z0) = {(ql,2)}
§(ql,b,z) = { ql,e }

§(ql,a,z0) = {(qo zo)}

Contd..on pg3 2
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Convert the following push down automat into context free grammar, where

4=({40.q1}.{a.b},{z0,2}.5,90.20,9)

8(go,b,z0) = {(qo,z,zo)}
5(go,e,20) = {(q0,€)}
5(go,b,z) = {(qo z, z)}
8(qo,a,z0) = { gl,z }
5(qlb,z) = { gql,e }
8(ql,a,z0) = {(q ,zo)}

Lbi S0 A i SIS 4SS is st S AS 358 O's (b)

{0.1} z_t./ DFA

Construct a DFA accepting all strings over {0,1} such that the no. of 0's are divisible by 3
and no. of 1's is are divisible by 4.

[10+4 Marks] -’Z_:( % (;"J)’é’f uy.f Pumping Lemma (a) -7
State pumping lemma for regular sets and prove it.
&Sk ambigous UL 20E ()
S—>aBlab, A— aABla, B— ABblb

Show that the grammar
S—>aBlab, A—aABla, B— ABblb is ambigous.
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