MATHEMATICAL REASONING

EXERCISE - 01

CHECK YOUR GRASP
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P> " p A p—op
=("pv palpvp (“p—>q= pva
= pADp (“pvp=p)
=c c is a contradiction
" q> p= (gvp (“p—>g=_ pva
=qVv p
= pvgq (by commutative law)
=p—>q (“p—>q="pva

p—>d9= q—> p
(p A q) — pis false

Hence

= (p A q) is true and p is false
which is not possible

so (p A @) — p is always true i.e. it is a tautology.
p — (q Vv 1) is false

U

p is true and (q Vv 1) is false
p is true, q and r both are false
i.,e. p — (q Vv r)is false when truth values of p,
q, r are T, F, F resp. otherwise it is true.
PAg A (pVq)is true
= (p A q) and “(p v q) both are true
which is not possible
So (PAQ A (pvVvq)is always false i.e. it is a
contradiction.
Let p, g, r three statement defined as
p : a number N is divisible by 15
q : number N is divisible by 5
r : number N is divisible by 3
Here given statement is p — (q Vv 1)
Here negative of above statement is
p>@vi)=pAa(@vy
=pA(TaAn 1)
i.e. A number is divisible by 15 and it is not divisible
by 5 and 3.
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(P AQ VvI(gAr) is false
(p A q) and (q A 1) both are false

Uy

p and r both are false or q is false.
otherwise (p A q) Vv (g A 1) is true

(pv @dvipv q

= Cpv @ v((qvp (by commutative law)
= "pvIiqvVv (TqvV p) (by Associative law)
= “pVvITqv "q v p] (by Associative law)

= “pv(avp (“pvp=p

= "pvipv q (by commutative law)
= CpvpvVv q (by Associative law)
= tv q=t t is a tautology

Hence ("p v "q) v (p v ~q) is a tautology.
When p and q both are true then

“(p > q) and ("p v ~q) both are false

ie. (p—>q « ((pVv q)is true

when p and q both are false then

“(p = q) is false and ("p v ~q) is true

iie. (p—>q < ((pVv q)is false

Hence "(p — q) <> ("p v ~q) is neither tautology
nor contradiction.

Let S(p,ad=@p@Vv aA p

= S(p, g9g=(pvagAap

Now S*("p, "@d=(pAgvVvp

and “S(p,q="lpv @A pl="(pv gvp
=(pArqvVvp
Hence S*("p, "q) = "S(p, q)

[(pAP) > ql=> p=lp—>q—>p (~ pApP=p)
when p is false and q is true (or false) then
(p > q) is true i.e. (p > q) — p is false
Hence [(p A p) = q] — p is not a tautology.
PV "1r) > (qAr)is false
= (p v "r)is true, and (q A r) is false
Here (q A 1) is false and q is true (given)
= r is false
again r is false and (p v "r) is true

= p may be true or false.



EXERCISE - 02

PREVIOUS YEAR QUESTION

p — (@ > p) is false
= p is true and (@ — p) is false. which is not
possible.
So p—(q— p)is always true i.e. it is a tautology.
Again p = (p Vv q) is false
p is true and (p Vv q) is false. Which is not
possible.
So p—(pVq)isalways true i.e. it is a tautology.
Hencep > (@ > p)=p > (p Vv a)
Given r: p<q
statement-1 r=qvp

statement-2 r=(p < q

pla|l p| a|(Cpea|qvp|(pe q)
T|T| F | F F T F
T|F|F | T T T T
F|T| T |F T T T
FIF| T |T F F F

Hence Statement-1 is false and Statement-2 is
true.

“(p¢<> ~q) is equivalent to p<>q
“(p¢> Tq) is a tautology.

statement-1 :
statement-2 :

pla| aqllpea|pe a)| (e q)
T|T| F T F T
T|F| T F T F
F|T| F F T F
FIF| T T F T

Hence statement-1 is true, statement-2 is false.

Given Sc R and

p=There is a rational number x € S such that x>0
then "p : Any rational number x € S such that x# 0
i.,e. "p : Every rational number x € S satisfy x<0
Given Statement :

A 1)eq

Negations of p < q are

" (pea) (g D),

" p<qgand T g<&p

Hence negations of given statement
are (@< (A1)

and “ (pA 1) & q

[P A(P—>al —>q

bA(pVval =g

(A P VA —>q

[e vipAal—>aq pA ~ p = ¢ = contradiction
= ((pPAqg—>q {
= (PAgvVvq
= (pv gdvgq
= pviv q
= pvV (t) = tautology

C Vp=Dp



