		Geometry
Name _____________________

Chapter 5   Hand-out 2
Chapter 5   Hand-out	Geometry


Recall
· Axiom/Postulates A true mathematical statement whose truth is accepted without a proof. 
· Conjecture A mathematical statement that has not been proven.
· Theorem A (usually significant) true mathematical statement whose truth has been verified by a proof.
· Corollary A mathematical result that can be deduced as a direct consequence of some earlier result.
· Lemma A mathematical result that is useful in establishing the truth of some more significant result. 

Proofs
	Remarks
Deductive reasoning vs inductive reasoning (see book)
		Inductive – science – patterns
		Deductive – mathematics 

	Direct proofs
	To prove P, start with the hypothesis and arrive at a conclusion. 
	
	Example 1 
	Prove that an even number plus and even number is always even.
	Do some examples.
	Examples do not prove something!
	First we need some definitions.

	Definitions
	An integer n is even if  for some .
	An integer n is odd if  for some .
Two integers have the same parity if they are both odd or both even. Otherwise they have opposite parity. 
Example 1
	Assume  and n is even, that is n = 2k s.t. .
	Then n+n = 2k + 2k
		    = 4k
		    = 2(2k)
	Since 2k , 2(2k) is even.
				#
Mathematicians use symbols to indicate the end of a proof.  #, , Q.E.D., or
	
Example 2
What is an odd number times an odd number? Is this always the case? Prove it.	








Example 3
	The average of 2 rational numbers is always rational.
	







[bookmark: _GoBack]	Example 4
	Let . Show that if n is odd then is even.










	Example 5
	Find and prove a formula for adding the first n natural numbers together.















Indirect Proofs
	To prove P assume P is false. Then deduce a contradiction.

	Example 1
	Prove that there is no smallest positive real number.






Example 2
	 is irrational. Prove it. 
	Lemma. 
		If an even number divides an even number it can be reduced.
	Proof.
	











If and only if proofs
To prove , we show  
Example 1
Let . Then n is odd if and only if  is odd. 



	




Example 2
Let . Then n is even if and only if  is even. 






	Disproof
	To disprove something you need to find one counterexample.

	Example 1
Disprove the following statement. For every , the integer  is prime.
	


Types of proofs we won’t study
· Uniqueness proofs
· Proof by induction
· Enumeration
· Visual proofs
· Proof by contraposition
· Proof by construction
· Proof by exhaustion
· Computer assisted proofs
· False proofs


Famous Unsolved math problems
Collatz conjecture
Goldbachs conjecture
Millennial prize problems
Riemann Hypothesis
Moving sofa problem
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