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1. Which of the following is are propositions?

(a) Fish are insects. proposition

(b) 112 + 602 = 612. proposition
(c) Read this question carefully. Not proposition
(d) Everyone in New York owns a MetroCard.  proposition
 (e) 3 sin 57 + 22 not proposition 
2. Break these complex propositions into the simplest ones possible, define precisely some propositional variables, and write a formula to express each one.

(a) if 4 < 5 and 5 < 6 then 4 < 6

p = “4 < 5 and 5 < 6”

q = “then 4 < 6”

p( q

(b) I wear a coat but not gloves.

p = “I wear a coat”

q = “not gloves”

p /\ q  

(c) You will receive a parking ticket whenever your meter runs out

p = “You will receive a parking ticket”

q = “your meter runs out”

p( q 

(d) Unless you do the homework, you will not pass this class.

p = “you do the homework”

q = “you will not pass the class”

p( q  

(e) If you take $100 out of the bank, you will receive either 10 $10 bills or 5 $20 bills.

p = “you take out $100 out of the bank”

q = “you will receive either 10 $10 bills or 5 $20 bills”

p(q  

(f) if two people are identical twins they are either brothers or sisters.

p = “two people are identical twins”

q = “they are either brothers or sisters”

p(q  

(g) I take out the trash and pay my bills if it is Wednesday and not a holiday.

p = “it is Wednesday and not a holiday”

q = “I take out the trash and pay my bills”

p(q  another way of saying this is “if p then q”  

3. Given an implication p (  q there are three variants with special names:

¬p ( ¬q Inverse

q ( p Converse

¬q( ¬p Contrapositive

(a) Show using truth tables that p (  q is not the same as its inverse.
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(b) Show using a counterexample that p (  q is not the same as its converse.
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(c) Show using a truth table that p (  q is the same as its contrapositive.
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(d) Show using propositional algebra (formula manipulation) the the converse of p ( q is the same as its inverse.

Converse = inverse 

Contrapositive = original 

Just like shown in class.
