Section 1.3
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4. Use truth tables to verify the associative laws
a) pvqgVvr=pVv(gVr).
b) (pAgAr=pA(gAT).
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Sing. (pvIvir and pv (qyr) have the trth valie.  then
(pv%)vv = pv(gvr)
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Sa. (PAQAr and pA (A hawe dhe soma truth valla,
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6. Use a truth table to verify the first De Morgan law

“(pAg)=-pVg.
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7.a) Jan 1s not rich, or Jan 1s not happy. b) Carlos will not bi-
cycle tomorrow, and Carlos will not run tomorrow. c¢) Mei
does not walk to class, and Mei1 does not take the bus to
class. d) Ibrahim is not smart, or Ibrahim is not hard working.



8. Use De Morgan’s laws to find the negation of each of the
following statements.

a) Kwame will take a job in industry or go to graduate
school.

b) Yoshiko knows Java and calculus.

¢) James i1s young and strong.

d) Rita will move to Oregon or Washington.
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277. For (p — r) A (g — r) to be false,
one of the two conditional statements must be false, which
happens exactly when r is false and at least one of p and ¢ 1s
true. But these are precisely the cases in which pVvg is true and
r1s false, which is precisely when (pVvg) — r1s false. Because
the two propositions are false in exactly the same situations,
they are logically equivalent.



46. Suppose that a truth table in n propositional variables is
specified. Show that a compound proposition with this
truth table can be formed by taking the disjunction of
conjunctions of the variables or their negations, with one
conjunction included for each combination of values for
which the compound proposition is true. The resulting
compound proposition 1s said to be in disjunctive nor-
mal form.

%: TL n=2. We have two propostins p aud r and  the
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ﬂ’}%‘ —> pAE =T —©

OT

@T E——é P/\-\%,ET —®
OF|l —=>prag=T —06
®F ‘/\—(P/\“l%ETN@

W -H&,Covnpouwo\ pvopbéFC{WC U’G’P 0‘/‘0( % can be -Fouvxd
19)' M &B]qmdfdv\ ‘ﬂ’g True cases 'FVDW\ S8 q, S&uﬁﬁmﬁ
For examle, if C is Tt ot O,0, ard@® tun

C s (prg) viprgpdv (parg)
which 7s  called  disjunction  hovinal foum. (D/\/F>



