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T he figures in the right-hand margm zndzcate marks

Symbols have thezr usual meamngs
1. Answer any five questlons ' + 1x5=5

a) Which of the followmg is well fOrmed
propositional formulas? o

(@) pe (D) (pA-g) Vg
b) Write the truth table of p—g. '

c). Let s con51der a following propos1t10na1
language: = - '
p means "Mina is happy",
g means "Mina paints a ptcture"
r means "Rina is happy" 7
Then formalize the following sentences: ™ if
Mina is happy and pamts a plcture then Rma
is not happy".
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.AnSWer any two quest1ons :

a)

'b)-

Prove that pvT & T.

© Let X=-{1,2,3,4,5}. Is the relation Q = {(1,1),
22, (1,2, 33), 49, @, 1) '(5,5)} a partially
“order on X ?

If a set X has n number of elements then what

is the rmmmum number of elements contained

in a partial order relation on X ?

If 'a' and ‘b be two elements of a lattice

(L,5,V,A) with ¢ < b, then showthat anb= a.
~ Show that identity elements 0 and 1 are unique

": in aBoolean algebra

5x2=10

Show that the proposmons pA(gv r) and -
(pAgq)V(pAr) are equivalent.

‘Let neN and P,={keN:kdividesn}. Then
show that (P, Sn) isa partially order set, where .

- the relation "<, " is defined by

a<, b if and only if a divides b forall a,be P.

" Is (P,,<.) a totally order set?

" Define a distributiVe lattice For a positive
| 1nteger n, let D(n) be the set of all divisors of
- n.For elements x,y € D(n)» deﬁne x <y ifand

only if x divides y. .
Then show that (D(n), S)isa dlstnbuttve lattice,

‘where v =Icmand A= ng
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3. Answer any two questtons

a)

b) -

103/Math(N)

Define the gates AND OR and NOT and wnte
their respective truth tables. - '

10x2=20

‘T | Construct the truth table of

((p—a)~ (qﬁr))vﬂ((qu)A(PHr)‘

II) For a lattice (L,_,v A) and a,b, ceL

" show that »
(1) ‘bsc:avbgovc and anb<anc
(ii) - a<b, c<d=>avc<bvd and
aAc<bAd
(i) asceavbacs@vb)ac,
- , ' 4+6

I)A What are the inverse, converse and -

weontra-positive” statements  of a
. . conditional statement? Write the converse
and contra-positive statements of the

statement

"If you do your homework you wzll ot

.be pumshed'

] D ‘_What are the precedence rules of logical
operators. Following the precedence
Lules, TEWIiteE PAGV=re>s using

parentheses. S 6+4 .

4

(3) = . [Turn over]
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" Define a homomorphism between two

lattices.

Let £:(N,<)—> ({0,1,2},<), where "<"is = -

the usual order is a homomorphism. If
fm)=0 and f(n) = 1, then show that
m<n. .

Define the direct product of two lattlces

Show that the direct product of two
distributive lattice is a d_istribﬁtive lattice.

| 24345
In Boolean algebra, prove or disprove 4

(xll X5.%3.%) + (3.5 % x4) + (x)-%3-x; .x4)'+
(X, X X0) = x1x; _ )
Formalize the folloWing argument and
verify its validity usmg truth table.

"If Dina won the competltlon, then ezther
Rina came second or Sima came third.
Sima did not come third. Thus, if Rina

did not come second then Dma did not -

win the competition.” 5+5

(4)

. S SR

N



