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1.1.15

(=g A (p — p)) — —q is a tautology iff its negation has any solution:

(~gA(p—q) - g
1. ~((~gA(p—>q)—>-qV Negation

2 («gh(p->@)AN-—qV Material nonimplication

3. ~gA(p-=>q9Q)AqgV Double negation elimination

4 -gAN(p > QNG Associative conjunction simplification
X

The proposition negated need both true and false g, so the proposition is a
tautology.

1.1.14

(=p A (p = q)) — —q is a tautology, iff its negation has any solution:
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=pA(P—9q)——q

1 “((=pA(p—>q)—>-qV Negation

2 G ANCEN VNS Material nonimplication

3. tpA(p->q)AngV Double negation elimination

4 -pANpP->qQNqgV Associative conjunction simplification
5 “pAG=pVYAGV Material implication

/\

“PA=PAGN  =PAGAGV Disjunction split
7. -pAq -pAq Associative conjunction simplification

o

Since the proposition negated leads to a solution, the proposition is not a tauto-
logy.
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   (  ¬  𝑞  ∧  (  𝑝  →  𝑝  )  )  →  ¬  𝑞 


   𝑞 


   (  ¬  𝑝  ∧  (  𝑝  →  𝑞  )  )  →  ¬  𝑞 


$(\lnot q \land (p \to p)) \to \lnot q$


$q$


$(\lnot p \land (p \to q)) \to \lnot q$



