Maulana Azad National Urdu University
B.Tech V Semester Examination, February 2023
Paper - BTCS512PCT : Formal Language & Automata Theory
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_Lauf.’fCountable @;vw@, uf."f“;’,?/ﬂ‘ Z: {a,b} ZZ%; ()
Set of all Languages Over Z (b) Set of all Strings Over Z (@)
Set of all Regular Languages Over Z (c)

Set of all Languages Z Accepted by Turing Machine (d)

JJg/ﬂUguﬁ}Recursive .qugug; Recursively Enuerable Lg »s! L, -« ¢l jRecursive J/ Ly (i)
?‘Luﬁ’f 5 Statement L/u!/:,ui’
L,-L3 is Recursively Enumberable (b) L,-L, is Recursively Enumberable (a)
LN L3 js Recursively Enumberable (d) UL js Recursively Enumberable (c)
S — aS[bS|E ~_Grammar Jnd;_9&n Generate WLJSude A soir (i)
{WE{a,b}* |\ W has equalofa's&b's} (b) {a”bm |m,n> 0} @)

{a, b}* (d) {a” |n> O}U{bn |n> O}U{anbn |n> 0} ©)

;Md/aui’ftat”/Accept!/Strings L b sra S Over) =1{a,b} < SLDFA LT (V)
_d/unMinimum no.of States f/uf.’DFA Z_se_s_v Divisible cS:MJ'b'uw Divisble« 6

e 48 (d) 15 (c) 14 (b) 8 (a)
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L = {‘OquOF p.q,r=> 0}

L, = {‘opl‘fo” p,q,r=0,p# r}

_Lauf.";gStatement vulané;fuiufd;

L; N L, is Context Free (b) L, is Context Free (a)

Compliment of L1 is Context Free but not regular (d) Compliment of L2 is Recursive (c)

-t Decidable Problems JUILU:J“L?/A’-’

Does a given program ever produce output (1)

If L is a context free language, then L is also context free (2)
If L is a regular language, then L is also regular (3)

If L is a recursive language, then L is also recursive 4)

3,4 (d) 23,4 (c) 1,2 (b) 1,2,3,4 (a)

A
L, : Regular, L, : Content Free

L; : Recursive, L4 : Recursively Enumerable

?La éJVUJ/LU:J“J'g/ﬂLné)J/UJ}@J

L, U Lyjs recursive (ii) L3U Lyis recurively Enumberable (i)
LiUL, is context free (iv) L'iN L, is context free (iii)
only Ill, 11, 1 (d) l'and IV only(c) [ 'and 11l only(b) [ only (a)

-<Context Free ug;dulcuﬁuy'u&(d@s@p
L = {amb”a”bm |m,n> 1}

L, = {amb”amb” |m,n> 1}

L, :{amb” |n= 2n+l}

only Ly (d) L, and L3 only(c) L, and L3 only (b) L, and L, only (a)
L EP— £ FORTRAN

Contest Free Langauge (b) Regular Language (a)

uf.’f Ji:;ui’ ¢l (d) Context Sensitive Language(c)

v)

(vi)

(vii)

(viii)

(ix)
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st/ Accept § LIM)NLIN) i 10% 2_tsud§ States U“Minimal DFA £_» 22 s/ DFAM sl N
9 (d) 4 (c) 2 (b) 1()
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‘a’ 92 03l 05l JString .{'/;ugqnt“/Generate J/String —Lbsla £ Z-&Minimal DFA L/ (2)
S b S sl k!

~ U U“DFA ¥ NFA Lesc UNFA - (3)

4 ADFA S €-NFAZL s s \f €-NFA (4

_q/yu;d/Decision Properties L/L/JFinite Automatic _ugy/Decision Properties (5)

-Lac/’u’!Jl,Jd/String utg-nt“/Generate J/String LDl a £, Regular Expression (6)

Divisible by 3 (d) Atleast 3 (c) Atmost 3 (b) Exactly Three (a)

Regular Expression < FA Z%)LML/JW!KArden's Lemma-%/Define 4 Arden’s Lemma (7)
_q/ Generate
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_’%&Grammaréiup‘é’fd; (i) (8)
L:{Oml”|m£n£3m} (a)
I = {On+21n+3 In> O} (b)
e J% s—>nalbB L (il
A—>aA|b
B—>Bbja

-uf.’fgbaMember JGrammar JTW=abab string f;@LnL/JW'AIgorithm CYK

_ﬂ,gui'CNFMGNF 4 Grammar fd;_qfwu;JGriebach Normal Form.s/ Chomsky Normal Form (9)
S—>Aa|bB
A—>abAl]a
B—>Bba|b

r}‘:—"
-& PDA éﬁuig/‘fd;é_qfwwg}/msh Down Automata  (10)
L= {amb” |m # n}
L= {amb” |m = 2n}

L:{a”b”|m:n}

-&-&Turing Machine“iiugjgf“}gzpq/Discuss # Closure Properties JRecursive Enumble  (11)
L= {a”b”c” |n> 1}

_9/ Prove ¢ Statements ZZ%; @ (12
Union of infinte no. of regular sets need not be a regular langauge (i)
Intersection of infinte no. of regular sets need not be a regular language (ii)

-/ Minimize S DFA S50 (b)
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Blnary Representation :’/Turning Machine u;’(d:-‘ay/ Probable Interactable Problem (@ (13)
~dalt

q/yum’lxﬁdt‘fd/ Pumping Lemma  (b)
_q/uycﬂ?9gCountable slUncountable Set (a)  (14)

_Q/Discuss - Details S Closure Properties JReguIar Expression (b)

A Q% QA
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