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1. The statement “Help me understand this logic stuff” is neither true nor false, therefore it is not a proposition.

2. a)	If Firefox is not a web browser, then Linux is not an operating system.
b)	Either Firefox is a web browser or Linux is not an operating system.
c)	Linux is an operating system and Firefox is not a web browser.
d)	If Firefox is a web browser then Linux is an operating system.

3. a)	A: The hard drive crashes.
B: The data is lost.
		A -> B
b)	A: The infrared scanner detects motion.
 	B: The intruder is in the room.
C: The scanner is defective.
		( ( B v C ) -> A ) ^ ( ( ¬B v ¬C ) -> ¬A )
c)	A: The circuit board is overheating.
 	B: The mouse has two buttons.
		A ^ B
d)	A: The server is down.
B: The network connection is lost.
 C: Email is not available.
D: I play games.
		( ( A ^ B ) -> C ) ^ D

4. a)	If Tom plays football or eats pizza, then either he has indigestion or he cannot run.
b)	If Tom eats pizza, then he either has indigestion or doesn’t play football.
c)	If Tom can run then he can’t eat pizza and he plays football.

5. a)	The statement is true because the (72=48) part is false, making the premise of the implication false. Since the premise is false, the entire statement is true.
b)	Since (2+5=7) is true, the “or” part of the statement is true. Since (6-1=5) is also true, the “and” part of the statement is also true, making the entire statement true.
c)	The (2+5=7) part of the “or” statement is true, therefore the entire statement is true.
d)	The premise of the implication, (2+4=7) is false, so the entire implication is true.

6. a) 
	p
	q
	p ^ q
	¬p v ¬q
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		The statements are not equivalent.
b) 
	p
	q
	¬( p v ¬q )
	¬p v q

	T
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	The statements are not equivalent.
c) 
	p
	q
	¬(p -> ¬q)
	p ^ ¬q
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	The statements are not equivalent.
d)  
	p
	q
	r
	p ^ ( q v r )
	( p ^ q ) v ( p ^ r )
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	The statements are equivalent.
e) 
	p
	q
	p  r
	¬p  ¬r

	T
	T
	F
	F
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	F
	T
	T
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	T
	T
	T

	F
	F
	F
	F







	The statements are equivalent.

7. a)	 10011011 ^ ( 11010001 v 11010101 )
= 10011011 ^ 11010101
= 10010001
b)	 11101001  10001001
 = 01100000
c)	 ( 11010101 ^ 11101001 )  ( 10000001 v 11010101 )
 	= 11000001  11010101
= 00010100

8. a) 
	a
	b
	a ^ b
	a v b
	( a ^ b ) -> ( a v b )

	T
	T
	T
	T
	T
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		The statement is a tautology.
b) 
	a
	b
	¬a ^ b
	a v ¬b
	( ¬a ^ b ) ^ ( a v ¬b )

	T
	T
	T
	T
	T
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	The statement is a contingency.
c) 
	c
	b
	¬c -> ¬b
	¬( c v ¬b )
	( ¬c -> ¬b ) ^ ¬( c v ¬b )

	T
	T
	T
	F
	F
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	The statement is a contradiction.
d) 
	a
	b
	¬a v ¬b
	a v b
	¬( a v ¬b )
	( ¬a v ¬b ) <-> ((a v b) ^ ¬( a v ¬b ))

	T
	T
	F
	T
	F
	T

	T
	F
	T
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	F

	F
	T
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	F
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		The statement is a contingency.

9. a) 	(p ^ q) -> (p -> q)	
¬ (p ^ q) v (¬p v q)		Implication equivalency
(¬p v ¬p) v (¬p v q)		De Morgan’s law
(¬p v ¬p) v (¬q v q)		Associative law
¬p v True			Idempotent law and Negation law
True				Domination law
The statement is a tautology.




b) 	((m v n) ^ (¬m v w)) -> (n v w)
	¬ ((m v n) ^ (¬m v w)) v (n v w)			Implication equivalency
	(¬ (m v n) v ¬ (¬m v w)) v (n v w)			De Morgan’s law
	((¬m ^ ¬n) v (m ^ ¬w)) v (n v w)			De Morgan’s law
	(n v (¬m ^ ¬n)) v (w v (m ^ ¬w))			Associative law
	((n v ¬m) ^ (n v ¬n)) v ((w v m) ^ (w v ¬w))	Distributive law
	((n v ¬m) ^ True) v ((w v m) ^ True)		Negation law
	(n v ¬m) v (w v m)				Identity law
	(n v w) v (m v ¬m)				Associative law
	(n v w) v True					Negation law
	True						Domination law
		The statement is a tautology.

c) 	¬ ((a -> ¬b) -> (b -> ¬a))
	¬ (¬ (¬a v ¬b) v (¬b v ¬a))		Implication equivalency
	(¬a v ¬b) ^ ¬ (¬b v ¬a)			De Morgan’s law
	(¬a v ¬b) ^ (b ^ a)			De Morgan’s law
	For the first half of the above statement to be true, either a or b must be false. For the second half, both a and b must be true. Since both of those cases are incompatible, the statement is a contradiction.

d)	(¬a -> (b -> c)) -> (b -> (a v c))
	¬ ((a v (¬b v c)) v (¬b v (a v c))		Implication equivalency
	¬ (a v (¬b v c)) ^ ¬(¬b v (a v c))		De Morgan’s law
	(¬a ^ ¬(¬b v c)) ^ (b ^ ¬(a v c))		De Morgan’s law
	(¬a ^ (b ^ ¬c)) ^ (b ^ (¬a ^ ¬c))		De Morgan’s law
	(¬a ^ ¬a) ^ (b ^ b) ^ (¬c ^ ¬c)		Associative law
	¬a ^ b ^ ¬c				Idempotent law
		The statement is a contingency.			

10. a)	There exists a human who wins a medal.
b)	All humans are Olympic athletes.
c)	For all humans, if they are Olympic athletes and they win a medal, then they use performance enhancing drugs.
d)	There are no humans who don’t use performance enhancing drugs, are Olympic athletes, and win medals.
e)	All humans are Olympic athletes and don’t use performance enhancing drugs.
f)	There exists a human who doesn’t win a medal and doesn’t use performance enhancing drugs.


11. a)	x H(x)
b)	xy[ ( ( (H(x) ^ D(x)) ^ (H(y) ^ D(y)) )z ( ( H(z) ^ D(z) ) -> ( z=x v z=y ) ) ]
c)	¬ x ( S(x) ^ E(x) )
d)	xy[ (  x y ¬( S(x) v D(x) ) ^ ¬ ( S(y) v D(y) )  )z ( ¬( S(z) v D(z) ) -> ( z=x  v  z=y ) ) ]
e)	x ( S(x) ^ ¬E(x) )

12. a) Not every Apple IPod has a screen.
b) There are no MP3 players that have no external memory.
