Geometry with Proof   Logic Note #1     Period:______ Name: _________________________
A mathematical sentence states a fact or contains a complete idea. Some sentences have uncertain TURTH VALUES, while others are found to be true or false. Other sentences are open sentences and we cannot assign a truth value to these sentences.

e.g. She is my girlfriend.  Uncertain. (She? Who?)    

e.g. 3x +2 =11  Open

e.g. 3(5)+2 =17  True

e.g. 3(5)+2=11  False

We represent statements with letter and use logic symbols to express operations. 

e.g.  p: Johnny is a good guitar player.

A connective used in logic is (1) NEGATION, shown by ~.

e.g.  ~p = Johnny is not a good guitar player.   

Truth Table: used to show truth values. 

	p
	~p

	T
	F

	F
	T


A negated statement has the opposite truth value.
Q: What would ~(~p) have for a truth value if p is true?

(2) CONJUNCTION: “and” joins two statements such that p
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q will represent a conjunction “
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” means “and”.

e.g. p: Alice likes math.  q: Doug likes science.  p
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q = Alice likes math and Doug likes science.

	p
	q
	p
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q

	T
	T
	

	T
	F
	

	F
	T
	

	F
	F
	


A conjunction is true only when both statements are true.

Q: Given: f: Geometry is fun. (True) ; e: Geometry is easy. (True). Express using logic symbols and tell what the truth value of the following is: Geometry is fun and not Easy.
(3) DISJUNCTION: “or” joins two statements such that p
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q will represent a disjunction.

e.g. p: Rosie likes geometry  q: Aaron likes biology. 

p
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q = Rosie likes geometry or Doug likes biology.

	p
	q
	p
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q
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	F
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	F
	F
	


A disjunction is true when one or both statements are true.

Q: Given: d: Boris is a dentist. (True); b: Boris is a butcher. (False)  Express using logic symbols and tell what the truth value of the following is: Boris is a dentist or Boris is a butcher.

(4) CONDITIONAL STATEMENT: “If”,…”then” or “implies”, written symbolically: p
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q.

e.g. p: the temperature is over 34 degree.   q: I go swimming.

   p
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q = If the temperature is over 34 degree then I go swimming. or  
   p
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q = The temperature is over 34 degree implies that I go swimming.

	p
	q
	p
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q
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	F
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	F
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A conditional statement is true except when a true hypothesis produces a false conclusion.
(5) BICONDITIONAL: combines two conditional statements with “and”. 

(p
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q)
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 (q
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p) results in p
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q.

e.g. p:
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Ð

 is a right angle.  q: 
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q = 
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 is a right angle if and only if (iff) 
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 Try this true table.                                   Hence/Therefore/
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	q
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