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Fifth Semester B.E. Degree Examip*-fiffi, Aug./Sept.2020
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Fifth Semester B.E. Degree Examipg$ffi, Aug./Sept.2020
Formal Languages "#"mata tn"ffi. 

Marks:100Time: 3 hrs' 
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Note: Answer any FIVE full questions,pffieffing atleast TWO questioiits from each part.
\ .'{t ,{.._*,h.+ir*.j

;: iiAnr - a ... ,J:
k..-I a. Define following terms : d'%T*

(i) Language (ii) Alphabelp (fiil Power set (iv) Poyrcfls of an alphabet (v) Null string

+#l\ "ry (05 Marks)
b. Design a DFA for accqftfffi{trings of 0's and t's oftqitiring two consecutive 0's in it.

'"' (05 Marks)
c. Design a DFA for ffifrting binary number whiclfare divisible by 5. (05 Marks)
d. Design a DFA fdftffipting a sequence of a-\=ahd b's not ending with abb. (05 Marks)

'"=' 4i' ''*"P {i*: "

2 a. Convert the,foibwine NFA to DFA. tRefeiFie.O2(a)l

(07 Marks)
(03 Marks)

qd/ f i&g*?(c) 4. i (06 Marks)
d. Wtrat are"tffi'fipplications of nffitoinata and reg.*q$ressions? (04Marks)

a. State,hg{ifrovepumping lerrprffif regularlanguages.- (05Marks)

tiiut tt. tungorr:f*{*** : w e ,:ffin*" reverse or *} is not regular. 
(05 Marks)

g-J]p,ffine ttrat regular lffiSges are closed uriffiintersection. , (05 Marks)
d'ffirove that regulffinpuages are closed under homomorphism. (05 Marks)

-s.J

rr.:i,su"S 
" ;ft+l:r*'

a. Define u kgh,1.ffi,t free grammgrtqrpesign a CFG which accepts all palindromes over
a,s and bl,spqg- -w-r (06Marks)

-flb. Define the following terms:, ;
(i) Derivation tree (ii) "y.i,616 of a tree (iii) Leftmost derivation
(iv) Rightmost derivatioh.wv (04 Marks)

c. Desigrr a CFG for accepting arithmetic expressions involving + and * operators. Check if
your CFG is an arqbftuous grammar or not. If it is an ambiguous gxammar, then get an

unambiguour 

ffi* 
for the same. (10 Marks)
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5a.
b.
c.

d.

6a.

b.
c.

Define a PDA and the languages accepted by i6W ,e- (05 Marks)

DesignaNPDAforthelanguagel= {a"b2tffi0} -S@ (05Marks)

Desilr an NPDA for the raiguige ' ry v t*,@\.- i= { anbkc*: k= n + m-, nl0, *&6Y s 
* (05Marks)

Convert ttre following CFG to PDd,*ffi *h-
S+aBlbA A+aSL&#,*ia ,-"";'n+bsffilU ry (osMarks)

:-t,ls" ."isrmr"r" ,,-'$# d

When a production begog€s*useless / nullable?ffiat problem is faced when unit

productions present in#@ffimmar? Simplify the fg,lmihg CFG to CNF.

S + aSb lbSa I e hS "' l (loMarks)

PART - B qI
S. W!,

Define a PDA and the languages accepted by i{*"es

Define oumpins lffirffiof CFGs. Show that albn4 is not a CFL using the same. (05 Marks)
p.u" tirut .origi6.h*i" languages af,e not, *&a under intersection and complementation

^-^-^+i^-o " Y *e**\p (05 Marks)

10cs56

operations.**"# ffi (osMarks)
- ,'\Y 

**d

is no turing

a. Define ed,trhd Machine. Design aqU8for copying sfing of n l's present in a tape to its

rieht si&.Et the end of execution-&p&umber of l's shouldh# 2n in the tape. (10 Marks)

b. n"esiffiffvf to accept anypalinffi of a's andb's. ffi' (08Marks)b. Desiffifltrfr&Itvt to accept any palindffi of a's and b't. -.ffi (0E Marks)

c. Design a TM that complements*a pflven binary innupffi -fu 
(02 Marks)

\ **# " sffi.q* **# &o'
E a. Define the diagonalizatiotitTanguage. Show m^fi&&I ttre language ffi

machineexists. &'€Y" Mry . .t -qmachine exists. fu*- &*,tx d (I0Mark$

b. Define recursive langgag6s. With a diagmhin the refffin$rin of recursive, RE and

non RE languages*:o. * 
"# yi$ (06 Marks)

c. What is pori.g-.iffindence proble*?Eh.;fu that it is undedd$le. (04 Marks)*;$- #% rn &
- q{roqt*** (t

rL. " m ."ry**;*. ,w%tu# &#%v*.qry* 4ry #* .r6M%v 4qfu* #*.u/ 
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