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Well ordering principle.

Thm: All natural numbers are interesting.

0 is interesting...
Let n be the first uninteresting number.
But n—1 is interesting and n is uninteresting,
so this is the first uninteresting number.
But this is interesting!
Thus, there is no smallest uninteresting natural number.

Thus: All natural numbers are interesting.
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Tournament has a cycle of length 3 if at all.

Assume the the smallest cycle is of length k.
Case 1: Of length 3. Done.
Case 2: Of length larger than 3.

“p3 — p1” = 3cycle
Contradiction.

“p1 — p3” = k—1 length cycle!

Contradiction!
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Theorem: All horses have the same color.

Base Case: P(1) - trivially true.
New Base Case: P(2): there are two horses with same color.

Induction Hypothesis: P(k) - Any k horses have the same color.

Induction step P(k+1)?
First k have same color by P(k).
Second k have same color by P(k).
A horse in the middle in common!

Fix base case.
...Still doesn’t work!!
(There are two horses is # For all two horses!!!)

Of course it doesn’t work.

As we will see, it is more subtle to catch errors in proofs of correct
theorems!!
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Strong Induction and Recursion.

Thm: For every natural number n > 12, n=4x+5y.
Instead of proof, let's write some code!
def find-x-y (n):

if (n==12) return (3,0)
elif (n==13): return(2,1)

elif (n==14): return(l, 2)
elif (n==15): return(0, 3)
else:

(x",y’) = find-x-y(n-4)

return(x’+1,y’")

Base cases: P(12) , P(13) , P(14) , P(15). Yes.

Strong Induction step:
Recursive call is correct: P(n—4) = P(n).
n—4=4x"+5y' = n=4(x'+1)+5(y')

Slight differences: showed for all n > 16 that /\7;41 P(i) = P(n).
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They know induction.

Thm:
If nvillagers with green eyes they kill themselves on day n.

Proof:
Base: n=1. Person with green eyes kills themselves on day 1.

Induction hypothesis:
If n people with green eyes, they would pass away on day n.

Induction step:
On day n+1, a green eyed person sees n people with green eyes.

But they didn’t kill themselves.

So there must be n+ 1 people with green eyes.
One of them, is me.

Sad.

Wait! Visitor added no information.
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