BAD PROOFS

Each of the following "proofs" has a problem in it.  In each case, find the problem and fix it if you can.  (It's not enough to simply say that the theorem is false!  You have to find the error in the proof, not in the theorem.)

Theorem: All odd numbers are equal.

[We will show that if m and n are odd integers then m=n.]

Proof.  

Suppose m and n are odd numbers.  Then by the definition of odd, m = 2k+1 and n = 2k+1 for some integer k.  Then m = 2k+1 = n, so m=n, as desired.











QED

Theorem: The product of any two odd integers is odd.

[We will show that if m and n are odd integers then mn is odd.]

Proof. 


Suppose m and n are odd integers.  If mn is odd, then mn = 2k+1 for some integer k.  Also by the definition of odd, m = 2a+1 and n = 2b+1 for some integers a and b.  Then mn = (2a+1)(2b+1) = 2k+1, which is odd by the definition of odd, so mn is odd, as desired.












QED

Theorem: If the sum of two integers is even, so is their difference.

[We will show that if m and n are integers such that m+n is even, then m-n is even.]

Proof.


Suppose that m and n are integers and that m+n is even.  By the definition of even, m+n = 2k for some integer k.  Then m = 2k-n, and so m-n is even.












QED

Theorem: If the sum of two integers is even, then so is their difference.

[We will show that if m and n are integers such that m+n is even, then m-n is even.]

Proof. 


This is true because if m=14 and n=6, then m+n = 20, which is even, and m-n = 8, which is also even.  We can also try m=100 and n=2, in which case m+n = 102, which is even, and m-n = 98, which is also even.












QED


