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Q.1 Answer the following : (Any seven out Sf“tien, each of 02 marks) 14
1 Define: Subsemigroup and Submonoid.
2 Does there exist surjective homomorphism from (Z,+) to (N,+)? Justify.
3 Give two examples of modular lattice which are not distributive.
4  Define: Boolean expression.
5  Define: Predicate with example.
6  Write any two valid argument fomg:}
7  Construct finite automata of languagg-of all stings containing even number of zeros.
8  Define extended transition function:;\NFA
9  Define the role of encoder and decffdér in communication system.
10 Find distance between codewords Kﬂ%})lOl and 01011.
N
Q.2 Answer the following : ( Any two out of three, each of 07 marks) 14

1 Show that (N U {0} +) i isomorphic to some quotient semigroup of {01}
2 Let® = 1 then (Dar<aiv) is complemented iff is a product of unique primes.
3 Show that a binary code C can correct up to ¥ errors inany codeword ifand only if d(€) 2 2k + 1,

0O
Q.3 Answer the following : (1 & 2 Bothare E‘O"mpulsory, cach of 07 marks) 14

1 State purmping lernma for regular lnguages. Usmgltshowthatl'_{0'1 l'>0}snotrenuhr

2 Showthata httice (1<) is distributive uffor,anq»b ceL
(aab)Vv(bAc)V(cAa) = (aVb)A(b.\LC)/\(cVa)

7 OR
N
Answer the following : (1 & 2 Both are compulsory, each of 07 marks) 14

1 Showthat foranyNFAM = (@ E.0.A.8) accepting a bingiage L S =* | there is anFA
M, = (Q;, =,ay.A;.5,) that also accepts L.

2 Amttice (:S) is modular ifand only if the following statement holds:
«[FM i any sublattice of (1), then™ can not be isomorphic to the pentagon htice™
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Q.4 Answer the following :
1 Define argument and check whether the ‘Following argument is looic. .
not.“If I save money, I will buy house. I did not buy house 'Filcr(;%;(:rzlllyd\./j]'d or ‘
' 1d not gay,,

moncey’’.
2 State and prove the generalized DeMorgan’s laws in first order logic

~

Q.5 Answer the following : (Any two out of four, each of (7 marks)
State and prove the fundamental theorem of homomorphism of semigroup
-Semigroups,
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Lctheagmlq)andHisamnmlsubgrmpofGthentherclatioan -
efine G , . =
a congruence relation. - mned on b}’glez iff919; € :

3 Suppose L1 and Lz are subset of {0: at,L1 = {x| 00 is not q substring of x}

L,={x|x endsin 01}. Find FA that recongE“ Li—L, and L1UL,
4 Devise a b.mary Hamming code of length seven with three parity bits which ¢
correct a single error if any due to 2101 se. o
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