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INSTRUCTIONS: Attempt all the 15 questions. Each question carry two marks.

1. Minimum number of states in a DFA that accepts the binary language in which nf" symbol from the begining
is 1 and n'" symbol from the last is O is
(a) 2™ (b) n2" + 21 (c)yn2n+2n (d) n2mt
2. The languages generated by this grammaers is
S—aS|Sb|A
(@) {a, b}* (b) a*b* (c){a, b} (d) b*a*
3. The length of a longest string that is not a member of (1° + 19)* where p and g are co-prime
Note: p and q are co-prime if there gcd is1.
(@p+q-1 (b)pa-p-q (€)p+a-pq (d)pag+p+q
4. Consider the following grammar

S—>AB

A — BaB|a

B — bbA

which of the following is false

(@) The length of every string produced by the grammar is EVEN
(b) NO strings produced by the grammar has 3 consecutive a’s

(c) No strings produced by the grammar has an odd number of consecutives b’s
(d) No string produced by the grammar has 4 consecutive b’s

5. The finite automata below recognizes a set of strings of length 6. What is the total strings in the set?

X y z

O @, O0——0

ct c CI cp
X y z

@ O—> —QO

b A b b} b

O O——O—0

anp a a a
X y z

(a) 18 (b) 20 (c)30 (d) 32
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10.

11.

12.

Consider the DFAwith states Q =<0, 1, 2, 3, 4>and input alphabet £ ={0,1} start state is 0 and final state
is 0. The transition function is defined as follows

5(q,i)=(g*~i)mod5 qeQ, ie{0,1}
The above DFAaccepts all binary strings containing
(@) Evennumber of 1’s (b) Odd number of 1’s
(c) Evennumber of 0’s (d) Odd number of 0’s

Consider the grammar

Sn —>Sn—1 Sn—l

Sn—l —>Sn—2 Sn—2

S,——SS,

S,—S,S,

S,——alb and S_is the start symbol.

The language generated by the above grammar is

(@) (@a+b)" (b) (@ + b)™ ©(a+ b)2n (d) None of the above
The number of state in a DFAfor the language

L= {w e(a,b)’| for every prefix y of w0 <N, (y)=N, (y)< n}

Esa)n (byn+1 ©)n+2 (d2n+1
Which of the following is false
d(L) 4L . d(LM) dL dMm
© %:a O G M
dL_dfd d(Lb)
(©) d(ab) da(dbj @ =g -t
Note: L and M are languages. 3—: =derivative of Lw.r.t. a.
Ifa DFA have n state with f final states, accepts the language L then number of final states in DFAaccepting the
language L is
(@f (b)yn+f (c)n-f (d) nf

How many strings the following grammar generate?
A—>BB,B—>CC,C—-1|2|4
(a) 64 (b) 32 (c) 16 (d)31

How many distinct string are there in the language of the regular expression?

(0+1+2)(0+1+2)(0+1+A)(0+1+2)
()31 (b) 64 (c) 81 (d) 32
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13. Consider the two DFA’s

M. —» @ b

Consider the follwoing machine M,.

Which of the following is TRUE for above FA

@M, =M -M, ([OHM=M~-M  (©M=MOM, (dM,=MNM,

2

14, Consider the grammar

S—>aS|aA, A—DbA|bB B-—>cBjc
The language generated by above grammar is

(a) {(abC)” In 21} (b) {a"b"c" [n =1}

(c) {a""c™ [m, n>1} (d) {a"b"c? |m>1, p=1,n>1f

15. Consider the finite automata

The language accepted by above FAs
() {a™" [m=0,n>0} (b) {a"b"|m>0,n>1}

(c) {a™" [m>1,n>0} (d) {am" |m>1,n>1}
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