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> KEEPING MOBILE PHONE/ANY ELECTRONIC GADGETS, EVEN IN ‘OFF POSITION IS TREATED AS EXAM MALPRACTICE
> DON'T WRITE ANYTHING ON THE QUESTION PAPER 1

4
LCOS \ ' CO'gtatements
\ CO1 | Compare and analyse different computational models.
)
€02 | Apply rigorously formal mathematical methcds 1o prove properties of languages, grammars and
automata. i
co3

dentify limitations of some computational mog Models and possible methods of proving them.
— U
Represent the abstract concepts mathematlcany with notations,

cos

BL-Blooms Taxonomy Level (1- Remember,

2~ U“defgtand. 3 =~ Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)

Answer ALL Questions
(10X 10=100 Marks)

1. Consider the languages L, = {a,ab, ba}and L, = {p, aa} defined over the COo4 BL3
alphabet 3’ = {a, b}. Construct the |anguages obtained by performing the
following operations: :
: QY. Ly Lo o Gt estiomms st iy ;~-->»§e{,,‘,,r.7,«\. ot sl e )
b LoL, ¥ i '
)Ly’ 4
d)L, U L, § ‘
e)L,NL, ?,
Also, analyze the results obtained and determme which operation produces
the maximum number of strings and Wthh operatlon produces the minimum
, number of strings. Justify your answer based on the properties of language
operations. ; :
2. a) Consider the language L over the .élphabet 2=1{0,1} such that, [5] co2 BL3

= {W = t101 | teZ*}. That is, the anguage L consists of all binary
‘strlngs (w) that end wnth 101. Conéruct the Deterministic Finite
Automata (DFA) with transition table and identify the accepting state.
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b) Construct t
he Non-determwmc ¢ the [5]

Fihite Automata (NFA) ove

alphabet N o= {c
= {a,b
L = {W | w contal ]| i Caccepts the HENGUAES
= aing
the S"bstrlng 'lahhnn or "l')ﬂb" }'
3. An NFA P is given b f coz BL3
y (Q: {0, 1}r 6; Po, F) Whe"e E {Po, p1, P2, P3, P4, Ps, pﬁ}:
F = {pa, ps} and the |
Pe) transition function e given below.
6 1|0 1 &
Po|{Po} {po,pi} (p2)
bl (ps) (p2) 4 -
P2 | {pa) - } A
]
P3 - {ps} {pa}
Pa|{ps} - -
Ps | - {ps} -
pe | {p3} - L) -
. i
] “Find a DFA"which is equivalent to the NFA P. Also say, whether the DFA is
powerful than NFA. Justify your answer.
C02 BL5

Given a finite automaton, evaluate its transition behaviour and systematically

4.
derive a regular expression that generates the same language. Discuss the
steps involved and validate the correctness of the expression.
5. a) Convert the regular expression (a + b)*aba into Non-deterministic  [5] €02 BL3

Finite Automata (NFA).
(5]

'b) Prove that the given language L = {q2np"g™ | n > 0 } is regular or not.
page2o0of3




Given the grammar

CO2 BL4
S->ABA|BlEe ’
A->00|€
B->11 :

a) Analyze the grammar and determine the, nullable variables and unit
productions. Explain how these PVOdUCtIO?S Influence the structure of
the generated language. ;

b) Transform the grammar into an eqUiValemefammar in Chomsky Normal
Form (CNF) while preserving the language generated by the original
grammar. \

¢) Further convert the CNF grammar into Grelﬁlach Normal Form (GNF).

r A Construct a context-free grammar (CFG) for th‘é: ,énguage CcO3 BL6
L= a'bick 1ijk =20andi=jorj=k 'ngstruct the /CFG for the i
language, explain how the grammar handles the two different conditions and
provide the leftmost derivation and parse tree fqr a yalid string.

8. Construct the pushdown automata (PDA) which‘%adcepts the language : CO3 BL6
L= a®™b"c"d*™ | m,n = 0.Giveallthe sp"e.c‘if‘kivcations of the PDA and the
instantaneous description for any ,one of the strings accepted by the
language. ! [

~E).a') " Design of a Turing 'li';M that actépts the~|é}ng‘;d gé‘;, l Lo COo1 BL4

i L= a"h® Inx1 ', | [5]
ii.  Analyse different types of Turing Mg?:hine (TM). \ [51
orR !

9.b) Analyze the Turing Machine Halting Ptob‘i;}em and discuss, with suitable CO1 BL4
scenarios, why it cannot be solved by any{ Tufing Machine.

10.a) Construct and explain the Chomsky Hier_ar;hy by describing the different COo1 BL4
types of languages in order, their corrggpf)ﬁging automata and the general
form of their grammar rules. Analyse how ‘lthe increase in computational

power affects the types of languages that can be re”pr'esented with suitable

reasoning. ‘ 'Qf i s '

S R i G
10.b)  Critically analyze the Post Corresponden‘g:’é‘Problem and illustrate, with coil BL4

suitable examples, how it leads to undecidability in formal language theory.
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