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EXERCISE 12.1
+b

5. (i) Define an operation * on Q as follows: a*b = [a J;a,b € Q. Examine the closure,

commutative, associative properties satisfied by * on Q.

agbj;a,be(@. Examine the

(i) Define an operation * on Q as follows: a*bz(

existence of identity and the existence of inverse for the operation = on Q.
, ) s
9. Let M ={[ ):xeR—{O}} and let * be the matrix multiplication. Determine whether
, X X

M is closed under #*. If so, examine the closure, commutative, associative, existence of
identity and inverse properties.

10. Let A be Q—{1}. Define * on A by x*y=x+y—xy.Is * a binary on A. If so, examine
the closure, commutative, associative, the existence of identity and. existence of inverse

properties.
EXERCISE 12.2
7. Verify whether the following compound propositions are tautologies or contradictions or
contingency
@) (pAQA=(pV9) (i) ((pV@A-P)—q
(iii) (p—q) = (P—q) (iv) (p—=PA(@@—1)—=(p—T)

8. Show that (i) ~(pAg)=—pV—q () =(p—q@)=pA—q.
10. Show that p — g and g — p are not equivalent.

I1. Show that ~(p—~@)=p<—q.
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12. Check whether the \l.uctmuu p—(g—p)isa t.mmW'Emmpm tion without Using

the truth table,
13, Using truth table check whether the statements “(PV @V (-~pAg) and —pare logically
equivalent.

14. Prove po (g r)=(pAaq)r without using truth table.
15. Prove that p — (~qVr)=-pV(~gVrusing truth table.

Example 12.2

Verify the (i) closure property, (ii) commutative property, (iii) z\w\)Cixlli\"e property (iv)
existence of identity and (v) existence of inverse for the arithmetic operation + on %
Example 12.3

Verify the (i) closure property, (ii) commutative property, (iii) associative property,
(iv) existence of identity and (v) existence of inverse for the arithmetic operation’ — on Z.

Example 12.4
Verify the (i) closure property, (ii) commutative property, (iii) associative property,
(iv) existence of identity and (v) existence of inverse for the arithmetic operation + on Z_ = the
set of all even integers.
Example 12.5

Verify the (i) closure property, (ii) commutative property, (iil) associative pmpnn).
(iv) existence of identity and (v) existence of inverse for the arithmetic operation + on Z = the

set of all odd integers.
Example 12.6

Verify (i) closure property, (ii) commutative property, and (iii) associative property of the
following operation on the given set.

(a*b)=a";Va,be N (exponentiation property).
Example 12.7

Verify (i) closure property, (ii) commutative property, (iii) associative property,
(iv) existence of identity, and (v) existence of inverse for following operation on the given set.

men=m+n—mn,mnecd
Example 12,9

Verify (i) closure property, (i) commutative property, (iii) associative property,
(iv) existence of identity, and (v) existence of inverse for the operation +,on

multiplication table corresponding to addition modulo 5.

Z, using

Example 12.10

\fcrif)' (1) _closu.rc property, (ii) commutative property, (iii) associative propertys
(iv) ‘existence of identity, and (v) existence of inverse for the operation ‘% “on a subse!
A={1,3,4,5,9] of the set of remainders {0,1,2,3,4,5,6,7,8,9,10) .
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Example 12.16
Construct the truth table for ( PV GIA(pV—q).
Example 12,18

Establish the equivalence property connecting the bi-conditional with conditional:
Pa=(p—>9)n(g— )
Example 12.19

Using the equivalence property, show that p &> g=(pAg)v(—pAr—q).
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