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e Answer All Questions
e The empty string / null string is denoted AorAore.

Q. No Question Mod.| Marksy CO |[BL
1. h. Show that the following grammar is ambiguous. (3 marks)
S — ABlaaaB,
A — alAa, 2
B—b.
b. Convert the following grammar into CNF (Chomsky Normal Form). S 10 [jre0s
S — ASB :
A — aAS|ale
B — SbS|A|bb (7 marks) \_\
2. Converting the following context-free grammar into equivalent GNF.
S— AB/RR,R—r/SRA—2aB-D. 3 10 | CO4 \ﬂ
3. Consider the language Ly = {a*"b*"¢" | n,m > 0}. The objective is to ,

construct a pda (pushdown automata) for this language and below are
the partial transition rules. The main idea of the construction is to push
a 0 in the stack whenever two a's are read in the input tape. 4y can be
assumed an intermediate state change which helps to do this. The 0’s in
the stack need to be matched/cancelled aganist when the corresponding
the letter of _ is read in the input tape (guess which alphabet is from
the language and the occurrences of other letter can be ignored as if not
present in the String; however that [gtter need to be chécked whether)/
present in even occurrences). You are expected to fill-out the remain-
ing rules which are left unattempted (denoted with - in the rules) and
complete the rules such that the constructed pda will accept the given
language Ly FYL, the transition function 5 of the PDA is defined as: 3
5:0xLule}xT — finite subset of @ x I'*. You are allowed to
use only one (new) additional state which is gy, the final state. Write
only incomplete rules 2,4,5,6,7,8 for answering the.queslinn. Als?,
given the input strings aabbe and aabbec just mention the_pt!n will
halt/stuck at which state(s)? (no 1D - instantaneous Description re-
quired). Not¢ that € or equivalently A4 denotes the empty string and z 15
the start symbol. qg,/qu means either g3 state or go state.

1. 6(qo,a.2) = (g1,2) z) 3. 5(q0,0,0) = (91,0)

2. 6(‘}] s €1y —} = (QD,O.{.
4. 8(¢q,a.0) = (g0,0-) 3 8(qo0,b,0) = (g2,—) © 5(g2,b,—) = (=)
7. 5(go,¢.0) = (q3,—)

10 co4 (3

8. 5(q3,c.—)=(—:€) 2" §(g3/g0.€:2) = (31:2)
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2. Differentiate PDA with LBA in terms of working functionality and memory

in the following tabular form only (3 bullet points; 3 marks)
£

LBA ‘

ll 4 10 Co4

b. Construct a Linear Bounded Automata that accepts the language L = {wew:
w € {0,1)* cisa median symbol}. Describe the idea of your construction in

maximum four bullet points. (7 marks)
. Consider the language Ly = {w € {a,b}* | [Wla = [wlb}, where [wly

tells that the mumber of occurrences of symbol y in the word w. The
objective is to construct 2 Turing Machine (TM as acceptor) for this lan-
guage and below are the partial transition rules for the Turing Machine.
The idea of the construction is the following. The TM needs to match
for every a, whether there is 2 matching b and vice versa. Whenever one
(unmatched) a is read, it is encoded with X and the state changes 10 4
and the job of gy is o find the matching first b on the right and replace it
with Y. Likewise, whenever one unmatched b is read, it is encoded with

¥ and the state changes to g and the job of g2 15 to find the unmatched
first @ on the right and to replace it with X. The TM comes leftmost until
the Blank space (denoted with B) with the state g3 and then moves right
10 find the next unmatched a or b symbol and repeat this process. The
R and L in the rules indicate the direction of the TM read/write head to
move right or lefi. Similarly, X /¥ means either X or ¥. The final state 1S
q7. Your task s to identify the suitable symbol(s) to be present in — or ?
in the transition rules.

5 10 | CO4 |2

1.8(goa)=(q,~R)  2.08(gr.a)=(qaR)  3.8(1,-)=(g,~R)
L8@b)=(g1L)  S.8(gb)=(g~R)  6.8(gb)=(qbR)
1.6(g2= (92,-,R) 8. 8(q2,)= (g3.X,L) 9. 8(¢3,0) =(q3,0,L),0 € {2

10.8(q3,B) = (- B.R) 1. 8(g0.X/Y) = (g0, X/Y,=) 12.8(go,~) =(7,~R)

When )i .
L s Trv;h‘i‘_ﬂ is more occurrences of b than @ what will be state and the symbol
will read and halt (in a non-final state)?




