SOLUTIONS QUIZ 2 - MATH 2000
January 29, 2009

Question 1

For the open sentence P(A) : A C {4,5,6} over the domain S = P({3,4,5}),
determine:

(a). all A € S for which P(A) is true;

(b). all A € S for which P(A) is false;

(c). all A€ S for which An{4,5,6} = ¢.

Solution. First note that

S = P({37 4, 5}) = {¢a {3}’ {4}7 {5}7 {37 4}7 {37 5}7 {4a 5}’ {37 4, 5}}

(a). Therefore P(A) is true if A is one of:

¢, {4}, {5},{4,5}.

(b). Likewise P(A) is false if A is one of:

(3}, 13,4}, {35}, {3,4,5}.

(c). Lastly An{4,5,6} = ¢ if A is one of:

¢, {3}
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Question 2

Consider the statments P : 13 is prime. and @ : 27 is prime. Write each of
the following statements in words, and indicate whether it is true or false.
(a). ~ P

(b). PV @Q

(c). PANQ

(d). (~P)ANQ = Q

Solution.

Note that P: 13 is prime. is true and @: 27 is prime. is false.

(a). ~ P is the statement ‘13 is not prime.” ~ P is false.

(b). PV @ is the statement ‘13 is prime or 27 is prime.” PV @ is true.
(c). P AQ is the statement ‘13 is prime and 27 is prime.” P A @ is false.
(d). P = @ is the statement

‘If 13 is not prime and 27 is prime, then 27 is prime.’

or

‘13 is not prime and 27 is prime implies 27 is prime.’

Note that ~ P is false and @) is false. Thus ~ P A @ is false. Since @ is
false, then it follows that ~ P A Q) = @ is true.



