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THEORY OF AUTOMATA AND FORMAL LANGUAGES

TIME: 3 HRS M.MARKS: 70

Note: 1. Attempt all Sections. If require any missing data; then choose suitably.

SECTION A
1. Attempt all questions in brief. 2x7 =14
QNo. Question CO | Level
(a) | Define Deterministic Finite Automata (DFA). 1 K1
faadarcae IRTAT 3fTeder (DFA) & aReRa & |
(b) | Design a DFA to accept all strings with abb as substring over alphabet {a,b}. 1 K2
JUTHATAT {a, b} T Teh DFA {338 Y it 37 Toft gaq o TR X faaAa "abb" 3UfEear
¥ 3 A el
(c) | Find the shortest string not in the language of the regular expression a*(ba)*. 2 K2
fafaa sffcafea a*(ba)* garT IR 1T 7 enfAe o gt arell Tad BT g ard
HifaT
(d) | State the Pigeonhole Principle. TaSTeT grer mﬁ' ClSIE 2 Kl
(e) | Explain the difference between non-generating and unreachable symbols. 3 K1
Non-generating (3-3cdTgeh) 3R unreachable (37-37TRIF) Tclienl & &I 3 TIST HITAT|
(f) | Define acceptance by final state and acceptance by empty stack in a PDA. 4 K1
PDA # 3 31aEAT (final state) SRT TAIhTd 3R Wrell Th SaRT TIhfd . TRATIT
HifaT
(g) | What is a Linear Bounded Automaton (LBA). 5 K1
Linear Bounded Automaton (LBA) T ?IHT %"?
SECTION B
2. Attempt any three of the following: 7x3=21
(a) | Design a DFA which accepts set of strings such that every string containing 00 as substring but 1 K3

not 000 as a substring.

U% DFA [35775e7 SIS 51l 37 &3l Egad &l FlabR ¢ [51e7H “00” ITRET & & H Hlola
&l &fFaT “000” 3TfELT 3 &7 H Hopg gt/

(b) | Using the pumping lemma, show that L = {a"b>"}n >1} is not regular language. 2 K3
Pumping Lemma T 393197 &¥eh T8 HIIT T L= {a"b”| n =1} Teh [AITAT (regular)
HTST T &

(¢) | Remove e-productions from the given grammar: 3 K3
& ?I'é' SATHIOT (Grammar) H e=3c9TeeT (e-productions) &l GCTST:
S — AB | BC; A —aAle

B —DbB|g; C—oc

(d) | Construct PDA that accepts L = { a"b™| n>=1}. 4 K4

VAT PDA FATST ST HINT L= { 2°b™"| n>=1} T TAIHPR Y|
(e) | Define the Post Correspondence Problem (PCP). Why is it considered undecidable? 5 K3
Post Correspondence Problem (PCP) &l IRHATT HITST| 38 30T (undecidable) FIT AT

SATT 872




SECTION C

3. Attempt any one part of the following: 7x1=7
(a) Define Non-Deterministic Finite Automata.Design a NFA to accepts strings over {0, 1} 1 K3
containing the substring 1101.
Al-BefAfafEes wsage 3ie#Er (NFA) FI aReNT HifSw| @ NFA B Hifaw
S {0,1} TR ST 3ATEETH T ThR &Y [Ie19T 3UTEEIT 1101 Al 8T
(b) Define the Moore machine. Design a Moore machine to generate 1’s complement of given binary 1 K3
numbers.
H,R?T?ﬁﬂ' (Moore Machine) & IRHINT HfGw| T T FEr FEABNT FHF 1s
Complement 3cYeoT T & fIT TH Moore Machine i?a EG] T
4. Attempt any one part of the following: 7x1=7
(a) Write the regular expression for the languages: 2 K3
i) Accepting all the string containing any number of 0's and 1's over the set >, = {0, 1}.
i) Accepting all the string starting with 10101 over alphabet {0, 1}.
It #rw3it & forw afaa sffeafdd (regular expression) fAf@T:
i) 37 gt o F AT SravtaATear = = {0, 1} W R oy gear #o3iR 13
AMAST FT &
iil) 37 Tl FEga T & Torw S qUTATeT {0, 1} 9T “10101” & YL (start) BT &
(b) | Construct regular expression for given DFA using Arden’s theorem. 2 K4
f&T 31T DFA & foIT Arden’s theorem T 3UIRT aeh AT JTRSATFT (regular expression)
&1 faAToT AIfST|
&, 15
\//
5. Attempt any one part of the following: 7x1=7
(a) Define Greibach Normal Form (GNF). Convert the following CFG into GNF: 3 K3
TG ATH BIA S IRATRT FIfAT| Aerafaiad Flecaee Hr A (CFG) T GNF 7
gRafda ffswl  S—CD, C—DS|d, D—SC | ¢
(b) | What is ambiguity in a CFG?Construct a CFG for the language L = {a*b |n>0 }. 3 K3
Plecdee T AR (CFG) F 3ETSTAT (Ambiguity) T BIcl g2
YT L={a"b" | n > 0} & foIw weh CFG AT Hifaw)
6. Attempt any one part of the following: 7x1=7
(a) | Design Two Stack Pushdown Automata for the given language: 4 K4
&Y 315 #1197 & FIT Two Stack Pushdown Automata f331T8eT ST L= {a"b" ¢ "| n>=1}.
(b) | Why are NPDAs considered more powerful than DPDAs? Provide an example of a language 4 K3
accepted by NPDA but not by DPDA.
NPDA (Non-deterministic Pushdown Automata) & DPDA (Deterministic Pushdown Automata)
e AafFaemel = AT S 82 T faRdT AT 1 31T QIfST ST NPDA ganT
FRHR HT AT & oifhed DPDA GaRT TR sTal I ST |
7. Attempt any one part of the following: 7x1=7
(a) | What is a Universal Turing Machine (UTM)? How does it simulate other Turing Machines? 5 K2
Iirader TgRaT AN 74182 TE 3T gRaT AMedl v Aol H& el g2
(b) Design a Turingmachine that accepts L={0"" / n>=0}. 5 K4

T TG RaT FRfiet TSSiTset HITSTT St $1TST L={0”" / n>=0} ol FIhR X |




