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Candiiltttt:s ci'e rcquiretito give tl,reir ans.,ryers inthetr t;:,t,i't+t,ords'tts'.far tts prac!ir-:uhte.
At t e vtpt All que s ti otts.
The figwres in the ntargin indic{rte Fall Mayks"
As surne suitable dato ir{ nece s sery. ',.,6,

Dehne equivalence and partial-equivalence relation. Using nrathernaticai'induction show
that for every integer n > - 0 the number 4(2n 

+ 1) , 3tn 
*') 

is a multiple of 13. V-21

\furite regular expression for the language which generates the string containing odd
number of 1 followed by even number of 0 or even number of 0 followed by odd nurnber
of 1 over E{0,1i. L21

r Ising.priqriple-af fglAlut1g4 -s_hou,lhat the hypothesis "If it is raining then, Prem has his
umbrella,". "Prem does not 6ive his [mbrclta or hii"ddles not gei wer,".-Tris rainitrgtr
Prem does not get rtet" impl1,-that " Prem does not get wet." [3]

Design a DFA over {0.1} that can recogaize the string containing number of I multiple of
3 andnumberof 0multipleof 2. Checklourdesignforw:1010111001 t4l

Explain how can you minimize the state of DFA with example. Convert the following
automata into its equivalent DFA.

^lE

\t

4.
I

5.

6. Using pumping lemrna show that the language L: a'u,here n is a prime number is not
regular. t3l

7. Write down the CFG for ihe language 1= la2nbnc*: n, m>0) over an alphabet {a,b,c}. Use
leftmost deri!'ation and right derivation to generate the string "aaaabbce" and also draw
the parse tree for the same. l4l

.&--De$nc Instantanec*s Description (ID) of PDA. DesiEn a prish down automata to accept
the language L: {a'ba", for n >:0}. Showhow your design caa be used to recognize
w: a.&aaba.aaa. t5]

9j Explain the closure properties of context free language with suitable exarnple" [3]

10. How ivorking of TM different from PDA? Design a Turing machine that recognizes the

[3*3]

u+31

isl

[3+3]

t3l

11+21

121

t ),

language L:anbncn for n>:S"

i 1. Design a Tr"rring machine that aceepts ttrre language of ocid number written in binary.

12. Explain Turing machine with storage in the states. How sr.ich computing model help
during language recognition. Design a Triring machine which reverses the given string w
over alphabet {a, b}.

13. Explain the encoding process of [-lniversat Turing Machine.

14. State haiting problem. Explain the closure propefiies of recursively enumerabie
Ianguages.

15" How the tokens are generated by tho lexical analyzer. Explain.

16. How syntax amalyzer heips to check whether the particular biock of, code is syntacticaliy
correct or not. Explain with suitable exampie.*
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Candidate.s are re.quired tLt give their ansvter.s in their own words as far as prttr:ticable
Attempt AII questions.
The figures in tlte rnargin indicate Full Marks
Assume suilahle dr*o i/ necerisdr.y

a) Det-rne countaLrly infinite and uircountable set with example. Show, that givcn
proposition is a tautology ((1, -. Q) ,^ (e- "R); , ,(p-, R) [2+2]

b) State converse, inverse and contrapositive for the statcrnent "l w'ill to su,imming onl,u.. if
if is sunnli'. Prrx'c that 4" -' 1 is divisible bv j using the principle of math|praricai
induction" 

I i +2]

c) \\rrite regular erpression that can qLrnerAtes the string that contains at least onc a and
trvo b's over f,(a, b). 

Lzl
2 a) Differentiate betu'cen DIrA and NFA Ohtain the regular expression for the givenautomata. 

[2+3]
--l:tr-

"ll A :'
..::-t;j

a

C

1' 'D,U

0.1
n

b)

c)

Design a DFA with f .' {0, i} that accepts all srrings containing even number of
zero's and odd number of on, s. verify'your design using suitable example.

Minimize the given DFA.
[3 r1]

tll

ta)

b)

Shorv that the context fiee lanquage are not c|tsed rrnder intersection and
contplemenlation but closed rmder Kleene star. t4l
Design a BDA for rhe Ianguage that accepts all thc string of L,=a*bn with m, n>0 and
m > : n and check the string w: aaaaabbb. Also draw parse tree. t4l

:|4
B

*,C



c) i)efine Greibach Nornral l"rorrn (GNF) (.onr..ert rhr: tbllowing CFG inro( Nl.
G *- (V, r, R, S) Jl l4l

V-. {S. A. C}
I:ia.b)
R consi-sts 0f:
S+AAC
A')aAb i r
C)aC I a and S is rhe start symbol

4a) Design a TM that recognizc' the language rhat can recog,izc the language L: anbncnd,,
for n>:0. check for the string w'= aaabbccccldd lor yoir design. 16l
Design a'l'uring machine that can generate the complement c-rf the binary string. i3]
Explain the conliguration and working of multi-tape Turing machine. How Turing
machine is helplhl rvith srorage in statcs? 

$+21
Define space and time coniplcxity firr the T\4 Explain about Np-Complete problems. tf j

State Church Turing l hesis. Shorv that thc cornplement o1' recur,sive lapguage isrecursive 
I I +2]

6' a) List down the different phases o{-compiier design. Explain how lokens are gencratecl
by lexrcal analyzcr frlr the follorving instructions:
#includa<stdio.h>. 

Iiitructlons: 
13]

int /unc(int a, int h)

{
iffu''t')
return o.

e ls'e

return b,
j

b) Horv syntax analyz,er and CFG rclated rvith each other? Explain with an appropriateexample. .' t3l

b)

c)

5a)
b)
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C$ndidates are required to give their answers in their otvn words as fur as practicable.
Attempt,4ll questions.
Thefigures in the margin indicate Futl Marks.
Assume suitable data if necessary.

a) State Diagonalization principle" Using the principle of mathematical induction.

show that 13 + zz + 33 ... ... . *n3 = l*Y|'
b) Using rules of inference. shorv that the premises "lf you send me an e-mail message,
. then I will finish writing the program," "If you do not send me an e-mail message,

then I will go to sleep early," and "If I go to sieep early, then i will wake up feeiing
refreshed" lead to the conclusion "11' I do not finish writing the program, then i will
wake up feeling refreshed." t3]

c) What are pow'er of an alphabet and positive closure of an alphabet? t2]

2. a) Explain the processing of a string by finite automata along with its block diagram,
Construct DFA that accepts all the string that doesn'l contain tuio consecutive b over

X(4, b) and process the string w: baaaababb. i?-r?lL- "l

b) Write dowr the procedure to check the equivalence of two automata. Convert the
given NFA into eqr"rivalent DFA. [ -4]

s,I
l1

't

c) Explain the decision properties of regular languages. t3]

3. a) Construct CFG for the langr"rage L: anb*c*d".'fest your grammar to generate
w: aabbbcccdd and d13q, parse tree for the same. l4l

b) Convert the following CFG. into CNF: G: (V, X, R" S) rvhere V : {S, A, B}, X = {u,
b), R: {S-+A, S--8, A--'aRa, A--rs, B-bAb" B-'e } and S is starting symi:ol. l5.l

c) State pumping lemma for context free language and show that L={lvw I where
w: {0,1}x is not CFL. I4l

4. a) Design a TM that recognize the 1:lancbn)" Also show horv the string w: aaaacbbbb

[1+3]

I6l

t4l

L+l

13l

i2l

with an appropriate

t3l

t3l

5.

6.

is accepted by your Turing machine.

b) Design a Turing machine that can compute a function f(x) :2x
c) Explain the properties of recursive ianguage.

a) [{ow encoding is done in'tr-uring Machine? Explain,

b) Explaiir NP-Compiete probiems.

a) How lexical analyzer and DFA related with each other? Expiain
example,

b) Construct the parse tree fbr the fbllowing.
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