DAILY PRACTICE
PROBLEMS
L. (0
~p=>9
plalp=a|~=0|~p|~q|~pv~qg| 71
~pv~q
T|T T F F | F F T
T|F F T F T T T
F|T T F T F T F
F|F T F T T T F
Last column shows that result is neither a tautology
nor a contradiction.
2.  (¢) Theinverse of the proposition (p A~ ¢q) —> ris
~PA~q)>~r
=~pVv~(~q)>~r
=~pvqgo~r
3.  (¢) Negation of ‘fis one to one and onto’ is R or not Q.
4 (@ We know that the contropositive of p — ¢ is
~ g — ~ p. So contra positive of p — (~g — ~r) is
~(~q —>~r)>~p
=~gn[~(n]~p
VP 9=prg
=S~gAT>~p
5. (© S@.q.nN=~pnl~(qvr)]
S0, S(=p,~q,~")=~(-P)A[~(~qv~1)]=pA(g VD)
S*p,q,r)=~pVvI[~(gnrr)]
S* (~p,~q,~r)=p v (g V)
Clearly, S* (~p,~¢q,~r)=~S (p, q,7)
6. (@@
7. () Letusmakethe truth table for the given statements, as
follows :
P lalpvql g2p [p 2@ pllp 20V g
T |T T T T T
T | F T T T T
F|T T F T T
F | F F T T T
From table we observe
p — (g—p) is equivalent to p—(pvq)
8 © p {q|p>q| ~p [~pvq| PP~V
T T T F T T
T F F F F T
F T T T T T
F F T T T T
9. (a,b, d) Statement given in option (c) is only correct.

10.

~pv(9l=C=pAr~(q)
=(~p)Arq

(c, d) We know that p <> g istrue if p and ¢ both are true or false.

S0 p <> ~ g is true when if p and ~q is true.

i.e., pistrueand ¢ is false.

11.

12.

13.

14.
15.

16.
17.
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or p and ~q is false, i.e. p is false and ¢ is true.

Hence, options (c) and (d) are correct

(a,b,¢)Since ~(pvq)=~pr~q

(By De-Morgans’ law)

L~ (pva)#F~pv~q
.. (d) is the false statement

(a, b, d) We consider following truth table.

pla|pl~alprqlpVva|clVv gl rg)r vy
T|T|F|F| T T F F
T|F|F|T]| F T F F
Fl|T|T|F]| F T F F
FIF|T|T]| F F T F

Clearly last column of the above truth table contains onlyF.
Hence (p A ¢) A (~(p Vv q) is a contradiction

(a, b, ¢) The truth value of ~(~p) <> p as follow

p ~p |~CpIf(~p)—>p|p—>~Cp) [F~p)op
T F T T T T
F T F T T T

Since last column of above truth table contains only T.

Hence ~ (~p) — p is a tautology.

(b,c,d)

(a,b
(a,b

,€)
) p=>qg=~pvqg. . ~(p=>qg)=pr~q.

(a, b, ¢) We know that p A ¢ is true when both p and ¢ are

true.

So, option (a) is not true.

Weknow that p — ¢ is false when p is true and ¢ is false.
So, option (b) is not true.

We know that p <> ¢ is true when either both p and ¢
are true or both are false. So, option (c) is not true.

If p and ¢ both are false, then

p Vv qisfalse =~ (p v q) is true.

Hence, option (d) is true.

18. (a, b, ¢) The truth tables of p — g and ~ p v g are given below:

)4 q ~p |p>q|~pvVvq)
T T F T T
T F F F F
F T T T T
F | F T T T

Clearly, truth tables of p — g and ~ p v g are same.
So, p — g is logically equivalentto~ p v q.
Hence, option (a) is correct.
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Ifthe truth value of p, g, rare T, F, T respectively, then

the truth values of p v ¢ and ¢ v r are each equal to T. 20

Therefore, the truth value of (p v g) A (g v r)isT.
Hence, option (b) is correct.
Wehave,~(pvgvr)= (~pA~qgnr~T)

So, option, (c) is correct.

If p is true and ¢ is false, then p v ¢ is true.
Consequently,

~(p Vv q)isfalse and hence p A ~ (p v q) is false.
Hence, option (d) is wrong.

(a,¢,d)Since~(pvg)=(~pAr~q)and~(pArq)=(~pVq)

So option (b) and (d) are not true.

(p >9) =p A ~q), so option (c) is not true.
Nowp —>qg~pvg
~q>p=[~(~q)v~pl=qv-~p=~pvq

pP—>9=~q—>~p

(A)— (3); (B) > (p); (O) > (9); D) > (1)

(A) Dual of statement [(pv q) A (~q)] v (~p)is
[(PAQ vV (~D]IA(~ D)

(B) Logically equivalent of [(pv Q) A(~ q)]v~ p is
[(PA~Dv(@r~@] v~por[p A ~q] v ~Pp

(©) Negation of [Pv@a(~ @lv(~ p) s
~[OvDACPIA~Cp)or[(PA~) v PIA P

(D) Contrapositive of [(p v q) A (~q@)]=>(~p)is~(~ p) >
~[(Pv@ A ~lorp—=[~(Pv Q) v ]
or(~p) vIpa~qv q]



