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Instructions : (1) Attempt all the questions.
(2) There are 5 questions.
(3) All questions carry equal marks.
1 Answer any seven questions : 7x2=14
(@) Define: Congruence relation on semigroups.

®) Let f:(S,*)—(7,*) be a homomorphism of semigroups.

Prove that the image of fis a subsemigroup of (7, *').

(©0 Give an example of lattice which is modular but not
distributive.

(d) Prove that any finite lattice is bounded.

() Define : Context free grammar and Context free language.

@® Find regular expression of language of all string of
length eight or less.

(g) Define: Toutology with an example.

(h) Define: Existential quantification and Existential
quantifier.

@) Explain: Channel and Noise.

() Decide which codeword was transmitted if the received
codeword is 1100111 from Hamming code of length
seven with three parity bits.

2  Answer any two : 2x7=14
(a) State and prove Fundamental theorem of homomorphism
of semigroups.
(b) Let R be a relation defined on a non-empty set A. Then

prove that the transitive closure of R equals UZOZI R,

(©0 Let G be a group. Let R be a congruence relation on
G. Prove that there exist a normal subgroup N of G such

that for any a,b G, aRb if and only if ab~len.
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3  Answer the following : 2x7=14
(@ Let (L, <) be a lattice. Suppose that (Z,<) is modular.

Prove that (Z,<) is distributive iff L does not contain

any sublattice which is isomorphic to the pentagon
lattice.

(b) Let n > 1 then prove that (Dn, < div) 1s complemented

iff n is the product of distinct primes.
OR

(@ Let (L <) be a lattice. Then prove that (Z,<) is
distributive iff for all a b,cel,
(a/\b)v(b/\c)v(C/\a):(avb)/\(bvc)/\ (cva)

(b) Let V be non zero vector space defined on field F then
(L(V), g) is distributive iff dimp V' =1.

4  Answer any two : 2x7=14
(@) Find Context free grammars of following languages :
(1) Language of non-palindromes

2 L= {x e{O, 1}>X< |n0 (x) =m (x)}
(b) Show that for any NFA M :(Q, 2, 40, 4, 6) accepting a

language ng*, there is an FA M, :(QI,Z, ql,Al,ESl),

that also accepts L.

() Draw FAs corresponding to following regular expressions.
(1) 11+ 10)°
@ ©O+D"@1+00) @O+D"

5 Answer any two : 2x7=14

(@) Using indirect proof technique show that for all x, x2 +1

is odd then x i1s even.
(b) Let p and g be two statements then prove that

(1) ~(prg)=(~pv~q)

@ poqg=(p—>9)r(a—p)

(0 Explain Hamming code and find Hamming code of
length seven with three parity bits.

(d) Show that a binary code C can correct up to k errors

in any codeword if and only if d(C)=2k+1.
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