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Fifth Semester B.E. Degree Examination, Jan./Feb .2023
Automata Theory and Gomputability

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIYE full questions*qndb,sf*ng ONE full questionfrom each module,

I a. Define DFSM. Design DFSM ,',";ii!r,, rir'

i) To accept strings over {a, }} such that each block of 5 (length five) consecutive symbols
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have atleast two a's.
ii) To accept L : {ro(ab + ba) | rrr e {a, b} 
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iii) To accept I : {robab:[,crre {a, b}- }
b. Define distinguishable and indistinguishable states. Minimize the following DITSM.
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Fig.Q2(a)
Explaiffi e simulators for Fiaite: ital" irau"ni" 
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.Module-2
3 a. Build regular expression from the following FSM. IRefer Fig.Q3(a)].

OR
2a. Convert the fbllowing NDFSM to DFSM. fRefbr Fig.Q2(a)].

o

b.
C, Design

,,,,{i}l,,Y"uly \lacl-rine that accepts the string thai_ends either_with aa or bb- and > : {.u, U},,,,(ilr'M"uly Machine that accCpts the string that ends either l
(ii) Moore Machine ihat produces 'A', 'B' and 'C' dependimgonlinputs that end with'10',

'' ., '1 1' and others iespectively. (06 Marks)

b.

,:,.', Fig.Q3(a) (05 Marks)
State and pip$g' pumpihg Lemma theorem for regular languages. Show that
1= {a%" ln > 0i is not Regular. (10 Marks)
Show thal regular languages are closed under complement and intersection. (05 Marks)c.
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b. iror,," Kleen's theorem - Any language that C,an be defined with a regular.expression can be

accepted by some FSM and so is regular.

Obtain NDFSM for the following regular expression (a + b). abb'

Obtain LMD, RI{D. and parse tree for the string n'aaabab".

)R
Define eFG and design a CFG for the following language.

(i) L; {0* l* 2" |m >1 and n > 0} ,'

(ii) L : 1 totrrR I ore (a, b). )

(iii) L : {a" b'' ck I n+2m : k form 2 0 and n ) 0 }
De{ine CNF. Convert the following CFG into CNF.

S-+ASBle A+aASla B*+SbSlAlbb

ModPlei4
Define TM and.de3ign a turing machine for L= {tD ] q. (9*2- Containing.the substring 001}
Write transitioa diagram and show,the ril'6ves made by the Turing machine for input string

Obtain Regular Expression for the following langrygg:,

(ii) L: ro:lolmod3:0& roe {a,b}.} u''"'', '

r 001 0.
Define and,explain DTM and NDIIM.

Module-5

Discuss the follo*ing :

i) Decidable and'Undecidable Language
ii) Quantum Computers

****r*
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Module-3
Design a PDA fbr the language

| : 1 ocroRl rrt e (a, b). whete ot* it r"r.oe of co )

and show the moves made by PDA for the string "aabcbaa" and "abacbba". (10 Marks)

Define Leftmost derivation,,Rightmost derivation and,Parse tree. Consider the grammar.

S-+AbB ,'' A-+aAle
B-+aBlbBle D+ale

b.

DesignaTuringmachinetoaccept L: {0'l'lnr 1 }. Showthemovesmade forthestring

oR ..

With a neat diagram expldin'the working of Multitape Turing Machine.

001 I and 001 I l.

Write short notes on :

Linear Bound Automata
Church Turing Thesis
Non-Deterministic Turing Machine

' .... ..:: '

.oR
Explain Halting Proplem and Post Correspondence problem in Turing Machine. (10 Marks)

a.

b.
c.


