Section 2 (Logic):

e proposition: statement which is either true or false
o 2<15
o Urbana s in lllinois.

e pagmeans p AND q
o pandqisonlytrue if BOTH p and q are true
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e pvgmeansp ORq

e porqistrue when either p or g are true, or if both p and q are true (inclusive
OR)
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e —pmeans NOT p

o —pistrue when p is false

¢ Conditional statement: if p, then g
o pis the hypothesis and q is the conclusion

o also “p implies q” and “q follows from p”
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e forp = qto be FALSE, p must be true and g must be false. If the hypothesis

is false to begin with, the overall statement is true using vacuous truth. If the

hypothesis is true, and the conclusion is also true, then the overall statement

is also true.

e Converse of p > qis q =2 p. They are NOT equivalent.
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e Biconditional is p <> q or “p implies q and conversely” means that p and q

are true under exactly the same condition
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Contrapositive of p 2 q is formed by swapping p and g and negating both of
themto get —q > —p

o EQUIVALENT to original statementp 2 q
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If there are k variables, a truth table needs 2" lines to cover all possible
combinations of input truth values

Two propositions p and q are logically equivalent if they are true for exactly
the same input values, p=q
SUPER USEFUL: p—>q is logically equivalentto —p vq

—/ A =—pPpV -
De Morgan’s Laws: (prg)==pv=q

—(pva)=—pr—q
When comparing true/false values, use =

Key equivalences:
—(-p)=p

pAg)=-pV—q

(
—(pVg)=-pA—g
(

J

p—q)=pA—q.

Universal quantifier: “for all’, noted as V
o VxeR(for all values x in R)
Existential quantifier: “there exists”, noted as 3

o dyeZ (there exists a value y in Z)

When negating quantifiers, switch operator and move negation across:
—(Vx,P(x))=3dx,—P(x)
—(3dx,P(x))=Vx,—P(x)



