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1. Answer the following questions : . = 1x5=5
(a) Consider the following statements :

S1: There exist infinite sets A, B & C such
. that An(BuC)ls finite.

S2: There exist two lrratlonal numbers X and
y such that (x+y) is rational.
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Which of the folloiwng is true about S1 &
S2 ' -

(i) Only S1 is correct.
" (ii) Only S2 is correct.
" (iii) Both S1 and S2 are correct.
. (iv) None of S1 and S2 are correct,
Let R be non-empty relation on a collection

of sets defined by A R B if and i
0
AnB=4¢. Then &

(i) R is reflexive and transitive.
(ii) R is symmetric and not transitive
(iif) R is an equivalence relation.

(iv) R is not reflexive and not symmetric

) If the binary operations * is defined on a set
of ordered pairs of real numbers as.

(a, b)*(c, d) = (ad + be, bd) as is associative
then (1, 2)+(3, 5)(3, 4)=2 :

(i) (23, 11) ) (. 1)

d) Which of the following proposition is

tautology ?
@ @v Q)—P

i) Pv(P »Q) ) P—

(i) Pv(Q—P)
Q—P)

) ® —>Q) ,\(1{ —>Q)is equivalent t0

@ @EvR)»Q PvR—P)

(iii) Pv(R—>Q) Gv) P—>@Q-R)
owing q_uestions:

' ' “folt
2.  Answer any five of the fo S

(a) Verify associativity for the following three

mappings

that f(x) = 2X

£:R— R such

.g:R-}Rsuch that EX)=5"1

. h'“IR»;Rsuch that h(¥) = x2
(b) Use truth .tables to varify the following -
equivalence ]

‘I(P#Q)E(PvQ)A—l(PAQ)
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~ (c) Prove that the order of any integral power
~ of an element a cannot exceed the power of

a.

' (d) Show that the multiplication of permutations

" is not in general commutauve

(© IfHisa sub-group Ofgl'Oup Gandleta e G

Then showthat acHa and acaH

(f) Show that the orders of ab and ba are equal

 where a and b are any elements of a group
G

Answer any six of the following questions :
6><5=30

' (a) let Z be the set of integers. Let m>1 be any

. fixed integer, Then we say a is congruent to
. another i mtcger b modules 1f (ab)is d1v1s1ble

_ Equivalently we can say if there exists an
integer k such that (a-b)=km and it is
. symbolically written as, az b(mod m).

Show that this defines an - equivalence
relation,

(b)- Show that the set Q—{1} of rational numbers
~other than 1 is an abelian group under the |
composition » deﬁned as, :

x*y xXx+y-— xy

(c) Prove that a group G is abelian if and only

if, (ab)?! = a™ b, VabeG.

(d) Let G be-a group and
H%{xéG:xg=gx,VgeG}
Show that H is normal subgroup of G.

| (€) Test the validity of the following argument:

~ If milk is black then every cow is white.
If every cow is white then it has four legs.

If every cow has four legs then every buffalo - -

is white and brish The milk is black.

(f) ‘Show that :
("IPA("IQAR))V(QAR)V(PAR) =R.
(8) Discuss the validity of the followmg argument :

- All educated persons are well behaved. Ram
is educated.,

No . well-behaved person is quarrelsome
therefore, Ram is not quarrelsome.
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-numbers 4, 5, 6, 7 & 8.

. For an equivalence relation R on aA set A and
‘a, beA, Show .that : ' o alfg

@ aefa]
@) befal=>[b]=[a]
(i) [a]=[b] &> (a,b) <R -

(iv) Any two equivalence ‘classes are either -

identical or disjoint.

.. Answer the following questions: - 10"

(i) If a, b are two elements-of a groué G th.
show that (aby2=a%? if and only if G e;

- (i) If His a subgroup of G such that y2 pr,

. ¥xeG, then prove that H is a normal
subgroup. of G. ~ .

Answer the foﬂowing questions : | 10
(i) Obtain the principal disjméﬁve normal foﬁn
of, P5>(P->Q)AT(TQ V7p)

(ii) Obtain the principal conjunctive norgg] form
of the formula, (P — R)A(Q:;\P)
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. Answer any three questions from the question

Answer the following questions : 10

(i) Show that the order of the elements a and |
x'ax are the same where a, x are any two -
elements of a group G.

(i) If f:A->B, g:B—>C and h:C—D are
‘three functions such that hy(g,f)and (h,g),f.
Show that h,(g,f)= (heg),f.

Give the defination of walk, path, circuits and
components with example. 10

 Show that a simple graph with n-vertices are k-

components can have at most (n-kyn-k+1)
2

edges.
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