COT 3100 Fall 2002 Homework #1 Solutions

Section 2.1
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12a) In order for an implication to be false, the first part must be true while the second false. This means that p ( q ( r is true while s ( t is false. The first clause could only be true if all three of p, q, and r are true, while the second clause can only be false if both s and t are false. So, there is one truth assignment that makes the entire statement false. It's

p=q=r=true, s=t=false

Section 2.2

4) [[[(p ( q) ( r] ( [(p ( r) ( (r]] ( (q] ( s



 (    ([[[(p ( q) ( r] ( [(p ( r) ( (r]] ( (q] ( s
(Definition of Implication)

 (   ([[[(p ( q) ( r] ( [p ( (r ( (r)]] ( (q] ( s
(Associative Law)

 (    ([[[(p ( q) ( r] ( [p ( F]] ( (q] ( s

(Inverse Law)

 (    ([[[(p ( q) ( r] ( F] ( (q] ( s


(Domination Law)

 (    ([[p ( (q ( r)]  ( (q] ( s


(Identity Law)

 (    [([p ( (q ( r)] ( ((q]] ( s


(DeMorgan's Law)

 (    [([p ( (q ( r)] ( q]] ( s



(Double Negation)

 (    [[(p ( ((q ( r)] ( q] ( s


(DeMorgan's Law)

 (    [((p ( (q ( (r) ( q] ( s


(DeMorgan's Law)


 (    ((p ( q )( ((q( q) ( ((r( q) ( s

(Distributive Law)

 (    ((p ( q ) ( F ( ((r( q) ( s


(Inverse Law)

 (    ((p ( q ) ( ((r( q) ( s



(Identity Law) 

(Note: If you want, you could use distributive to factor the q out. from here.)

6d)([p ( q ( ((p ( (q ( r)]



(


     ((p ( q) ( (((p ( (q ( r)


( (DeMorgan's)

     ((p ( q) ( ((((p ( q) ( r)


( (DeMorgan's)

     ((p ( q) ( ((((p ( q) ( (r)


( (DeMorgan's)

     ((p ( q) ( ((p ( q) ( (r)



( (Double Negation)

     [((p ( q) ( (p ( q)]  ( [((p ( q) ( (r)]

( (Distributive)

     F ( [((p ( q) ( (r)]



( (Inverse)

     [((p ( q) ( (r)]




( (Identity)

     (p ( (q ( (r




( (DeMorgan's)

18a) 
1) Distributive Law

        
2) Inverse Law

        
3) Identity Law

     b) 
1) Absorption


2) Definition of Implication


3) Commutative


4) Distributive


5) Inverse Law


6) Identity Law


7) DeMorgan's Law

Section 2.3

4a) Janice's daughter Angela checked the spark plugs in Janice's car.

4b) Brady did not solve the problem correctly.

4c) The loop is a repeat-until loop.

4d) Tim watched television in the evening.

8) 1) Premise

    2) Rule of Conjunctive Simplification (Step 1)

    3) Premise

    4) Modus Ponens (Steps 2 and 3)

    5) Rule of Conjunctive Simplification (Step 4)

    6) Rule of Conjunction (Steps 4 and 5)

    7) Premise

    8) Contrapositive (Step 7)

    9) De Morgan's Law (Step 8)

   10) Modus Ponens (Steps 6 and 9)

   11) Premise

   12) Contrapositive (Step 11)

   13) De Morgan's Law and Double Negation (Step 12)

   14) Modus Ponens (Steps 10 and 13)

   15) Rule of Conjunctive Simplification

10b) 

1) p, 


Premise

2) p( q

Premise

3) (q ( r

Premise

4) q


Modus Ponens, steps (1) & (2)

5) r


Rule of Disjunctive Syllogism, steps (3) & (4)

10f)
1) p ( q

Premise

2) p((r ( q)

Premise

3) r((s ( t)

Premise

4) (s


Premise

5) p


Rule of Conjunctive Simplification, step (1)

6) r ( q

Modus Ponens, steps (5) & (2)

7) r


Rule of Conjunctive Simplification, step (6)

8) s ( t


Modus Ponens, steps (7) & (3)

9) t


Rule of Disjuctive Syllogism, steps (8) & (4)

10h)
1) p ( q

Premise

2) (p ( r

Premise

3) (r


Premise

4) (p


Rule of Disjuctive Syllogism, steps (2) & (3)

5) q


Rule of Disjuctive Syllogism, steps (1) & (4)

12a)
 Let each of the following variables stand for the following statements

p = Rochelle gets the supervisor's position.

q = Rochelle works hard.

r = Rochelle gets a raise.

s = Rochelle buys a new car.

The argument given is as follows:

(p ( q) ( r

r(s

(s

--------------

((p ( (q

This argument is valid:

1) (p ( q) ( r

Premise

2) r(s


Premise

3) (s


Premise

4) (r


Modus Tollens, steps (2) & (3)

5) ((p ( q)

Modus Tollens, steps (1) & (4)

6) (p ( (q

De Morgan's Law, step (5)

12b)

Let each of the following variables stand for the following statements

p = Dominic goes to the racetrack

q = Helen is mad.

r = Ralph plays cards all night.

s = Carmela will be mad.

t = Veronica, Carmela's attorney, is notified.

 p(q

 r(s

(q ( s)(t

(t

------------------

((p ( (r

This argument is valid as well:

1) p(q

Premise

2) r(s


Premise

3) (q ( s)(t

Premise

4) (t


Premise

5) ((q ( s)

Modus Tollens, steps (3) & (4)

6) (q ((s

DeMorgan's Law, step (5)

7) (q


Rule of Conjunctive Simplification, step (6)

8) (p


Modus Tollens, steps (1) & (7)

9) (s


Rule of Conjunctive Simplification, step (6)

10) (r


Modus Tollens, steps (2) & (10)

11) (p ( (r

Rule of Conjuction

Extra Problem)

Let ? be an unknown boolean logical operator. The logical statement [((p ( q) ( r] ( (q ? r) is equivalent to (p ( (q ( r). Given this information, there are 2 possible truth tables for the boolean logical operator ?. List, with proof, both of these truth tables.

	p
	q
	r
	((p ( q) ( r
	(q ? r)
	[((p ( q) ( r] ( (q ? r)
	(p ( (q ( r)

	0
	0
	0
	0
	?
	1
	1

	0
	0
	1
	1
	1
	1
	1

	0
	1
	0
	1
	0
	0
	0

	0
	1
	1
	1
	1
	1
	1

	1
	0
	0
	0
	?
	1
	1

	1
	0
	1
	1
	1
	1
	1

	1
	1
	0
	0
	?
	1
	1

	1
	1
	1
	1
	1
	1
	1


Here we see that based on the values of (p ( q) ( r and [(p ( q) ( r] ( (q ? r), we can definitively fill out five slots for our unknown column. These 5 slots specify the operation (q ? r) for all possibilities where at least one of the two values is 1.  (Note, that for the last question mark, we can actually determine that the value is 0, based upon the third row of the truth table. ) Thus, the only ambiguity possible for the operator is that 0?0=0 OR 0?0=1. Thus, we have the two following truth tables for ?:

	?
	r=0
	r=1

	q=0
	0
	1

	q=1
	0
	1


	?
	r=0
	r=1

	q=0
	1
	1

	q=1
	0
	1


(Note the first truth table is logically equivalent to r, and the second is logically equivalent to r ( (q.)

