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l. (a) Lct A bc the set of 2 x 2 matrices, sho\,"' that semigroups A:

AV 1874

M,Sc. (Part-I) Semester-I (C,D.C.S. Scheme) Examination
106 : MATHEMATICS

Pepcr-V
(Advanced Discrete lUaths-D

: I hrec Housl lMaximum N,larks : E0

Note :- Solve ONll question from each unit.

UNIT_I

(a) Translate into s),fibolic fonn the slatement 'Jack andjill went up the hill" and construct the
truth table and show that :

P -+ (Q-+R)<i (lQ v R) c) (P^Q) +R. 8

(b) State the Rules oflnfcrcnccs (i.e. Rulc P, Rule T and Rule CP) and shorv that l

fP n flQ n R) v(QaR) v (P^R) <+R. 8

(c) Define and slmbolise :

(i) l'redicates

(ii) Univenalspeciication

(iii) Quantifiers, also state Rules US, ES and UG

(iv) Fxistential GeneBlization. 8

(d) Prove that :

tix) (P(x) 
^ Q(x)) = f(x) (P(x) 

^ 
f(x) Q(x)).

Is the converce true ? Explain. 8

UNIT-II
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(R, +) are isomorphism. 8

(b) Show that, for any commutative monoid (M, *) the set ofidempotent elcmcnt of M forms

a subDonoid. 8

(c) Provc that <S, *> be a semigroup and R be a congmence relation on <S, *> then the

quotient set SA. is a semigroup on < S/R, @> u'here the operation + on S. Also lhere exist

a homomorphism fiom < S, * > onto < S/R, O> afld it is called natual homomorphism.

8

(d) Prove that < S, ,l > and <T, A> be two semigroups and g be a semigroup homomorphism

from < S, * > to <T, A> corresponding to the homomorphism g, there exists a congruence

relation R on <S, *> defioed by XRY itrg(x) = g(, for x, y e S. 8

\l?/- 8125 (Contd )I

http://www.sgbauonline.com/

http://www.sgbauonline.com/
http://www.sgbauonline.com/


l (a)

o)

(c)

(d)

'7. (a)

f)IT-Il I

Prove tha! Pentagonal I^attice is not \lodlrlar t allicc. 8

Define Distributivc Lallice and show that the direcl product of any trvo distributive latticc
isdishiblltire. I,t

'lwo lattices L & M be Modular if and onl] ii L x M is Modular. 8

Define chain and prove that every chain is distributivc lattice. 8

L\IT IY

Define :

(i) Booleanhomomorphism

(ii) Sub Roolean Algebra and

Simplio the follo[ing Boolean Expressions :

(iii) (a'* b'* c) O (a * b'* c) e (a * b'- c')

(iv) (a*c)Oo O l(bob')*cl 8

Let <p(s), n, !r. ^, 0. s> be the algcbra of thc subsets s = {a, b, c} and lct
g : p(s) -+ B be a mapping onto the t\ro elemcnt }loolean algcbm given as B = (0. 1) such

that g(xj - 1, ifx contains the elenlent olhcr\ isc g(x) : 0 then show that g is a Boolean
Ilomomrrrphisr- 8

l'rove that the intcrscclion of aol_ t\\o subalgebra ofa Boolean algcbra ts is also subalgcbra
of Il. 8

Provc that fie follo\ung Boolean identifie: :

(i JO(a.h) \,err
(ii) a*(a'@b)-a*b. 8

UNIT V

Write thc lbllo$'ing Boolean expressions iu an cquivalent sum ofproducti canonical form in
three variables x,, x, and x. :

(i) x, * x,

(ii) xr (E xr. 8

Obtainthe product ofsu.ls c.:nonical iorrus ofthc expression xr x', - xr. 8

Simplif'the follo*ing Boolear erpressions u;ing K-map r

0) E(x, 1i z; = 1'y r' - *t 'r'
(ii) E(x, y, 2) - a17' : Y57 8

Obtain the product olsums canonical lbrms ofthe expression :

[(x,' *.) (x, *,)']" lt
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