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UNIT 1- FINITE STATE MACHINES

1. Define the following terms with suitable example of each:
a. Symbol
b. Alphabet
c. String orWord
d. Proper prefix of a string
e. Suffix of astring
2. Define and explain with suitable example:
a. Natural Language
b. Formal Language
What is the basic machine? Enlist the important features of basic machine.
State and define Finite State Machine(FSM).
How are FSMsrepresented?
Define string acceptance and rejection by FSM.
What are the properties and limitations of Finite State Machine?
Define NFA and DFA in the tuple format.
What is the basic difference between NFA and DFA?
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10. Give formal definitions of NFA with e-moves and e-closure.

11. Prove that two FA’s are identical. Write the expressions for the same.
12. Enlist the applications and limitations of FA.

13. How is FSM different from NFA and DFA.

14. Design a FSM

) for divisibility by 3 tester of a binary number.

i) for divisibility by 5 tester of a decimal number.



iii) for divisibility tester of unary number by 2.
15. Designa FSMto acceptthose strings having 101 or 110 as asubstring nglra%s::{g’é};i_r)
16. Design FAwhichaccepts onlythose stringswhich ‘starts with 1’ and ‘ends with 0’ over ) =
{0,1}.
17. Design FAwhichaccepts only those strings which always ends with “aa” over ) ={a,b}.
18. Design an FA over ) ={0,1} for the following
1) Strings which end in either “00” or “11”.
ii) Strings which contain either “01” or “110”.
i) Strings with even number of 0’s and odd number of 1’s.
Iv) Strings with even number of 0’s and even number of 1’s
19. Design aFAthatreads strings defined over ) ={a,b}and accept only those strings which
ends up in either “aa” or “bb”.
20. Constructa FSMthatreads strings made up of letters inword “CHARIOT” and recognize
those string that contain “CAT” as a substring.
21. Construct a NFA that accepts the set of all strings over {a, b} ending in aba.
22. Construct NFAwhich accepts the strings containing either ‘01’ or ‘10’ over the alphabet
{0,1}.
23. Construct NFA in which double ‘1’ is followed by double ‘0’ over the alphabet {0,1}.
24. Design a DFAwhich accepts the odd number of 1’s and any number of 0’s over {0,1}.
25. Construct DFA accepting following language over {0,1}
1) Setof all strings ending with 00
ii) Set of all strings such that 3rd symbol from rightend is 1.
26.Design a DFA for accepting all those strings over{0,1} whichis not containing 101 as a

substring.

27. Consider the following NFA with € — moves :

€ a B C

p ® {p} {9} {r}




q {p} {a} {r} ®

I.  Compute the € — closure of each state.
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ii. Give allthe strings of length three or less accepted by the automaton.

ii.  Convert the automaton to its equivalent DFA.

28. ConstructDFAequivalenttoNFAM=({p,q,r,s},{0,1},6,p,{qd,s})

Where, 0 1
5 [P {a.s} {a}
q [{? |{a,1
r [{s} |{p}
s* | O {P}

29. ConstructDFA equivalenttoNFA M=({p,q,r,s},{0,1},0,p,{s})

Where, 0 1
s_ P {p.a} (o}

q [{r} [{

r |{s} |®

s* [{s} |[{s}

30. Show stepwise process of constructing DFA equivalent to the following NFA:
O

4
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31. Construct NFA for the following regular expressions:
1) O*1*2*

ii) (00 + 1 )* (10)*

32.Convertthe following NFA with €- moves to its equivalent NFA without €-moves.
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33. Design a DFA for following language:

L={w|wisBinaryword oflength 4i (where|>=1) suchthateach consecutive



block of 4 bits contains atleast 2 0’s }.

= {0000, 0110,01101100,.....\eevveerreern.. }
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34. Convertthe following NFA into equivalent DFA
M= ({Clo, ql}’ {01 1} , o » Jo, { ql})

where 0 is :
6(do,0) ={do, d1}, 6(do,1) ={ai},
6(q1,0)=® , 0(d1,1) = {do, q1}

35. Convert the following NFA to its equivalent DFA

o b
~
B TR A}
oy 9 r
36. Convert the following with € moves to its equivalent DFA

L
[ [

= o

37. Construct the NFA for the language of all strings that begin and end with same symbol over
the alphabet Y ={0, 1}.

38. Define Moore and Mealy machines in tuple format?

39. Compare Moore and Mealy machines with suitable example.
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40. Design a Moore machine which will recognize the language of all words of the form
(a+b)*aa(a+b)*. Letthemachine display “A” foracceptance and “R”for rejection of
words.

41.Design a Moore machine for checking divisibility by 3 of a given binary number(residue of
3).

42. Design a Moore machine to generate 1’s compliment of the given binary number.

43. Design a Moore machine to generate 2's compliment of the given binary number.

44, Design a Mealy machine to generate 2’s compliment of the given binary number.

45. Design a Moore and Mealy machine for binary input sequence such that if it has
asubstring 110 the machine outputs A, ifit has a substring 101 machine outputs B,
otherwise it outputs C.

46. the alphabet )} ={0, 1}.

47.Design Moore and Mealy machine to convert substring 121 to 212 for strings of language
having input from{0,1,2}.

48.Design a Moore machine which counts the occurrence of substring aab in a long i/p string
over {a,b}.

49.ConstructMoore and Mealy machineto printno of vowels and consonantsforastring of
alphabets.

50. Design Mealy machine which accepts strings containing ‘cat’ and ‘rat’.

51. Consider the following Mealy machine , construct a Moore machine equivalentto It.
0/z2

1/z21

1/22

52.FindoutwhetherMl1andM2are equivalent
a)



(M1)

(M2)
53.Convert the following Moore machine to its equivalent Mealy machine.

Input
State Output
A b
Jo d: ds 1
a1 Qs Q1 0
02 Jo Qs 0
03 ds d2 1

54.Convert the following Moore machine to its equivalent Mealy machine

Input
State Output
0 1
p S q 0
q 9 r
r r S
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55.Convert the following Mealy machine to its equivalent Moore machine.

Present Next State
State Input =0 Input =1
State | Output | State | Output
d1 01 1 d2 0
02 Qa 1 Q4 1
ds 02 1 ds 1
Q4 Os 0 d1 1

56. State TRUE orFalse?

1) Moore machine can have arbitrary number of final states.

ii) Moore machine can have arbitrary number of initial states.

57.Convert the following Mealy machine to its equivalent Moore machine.

O/A

1/B

Start g1 )A

1/A

()

5@0/3
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58.Consider the following Moore machine, convertit to its equivalent Mealy machine.

a b b
Start /0 : > @



