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Tiled 4 x 4 square with 2 x 2 L-tiles.
with a center hole.

Can we tile any 2" x 2" with L-tiles (with a hole) for every n!
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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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New Base Case: P(2): there are two horses with same color.

Induction Hypothesis: P(k) - Any k horses have the same color.
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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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Thm: If there are n villagers with green eyes they do ritual on day n.

Proof:
Base: n=1. Person with green eyes does ritual on day 1.

Induction hypothesis:
If n people with green eyes, they would do ritual on day n.

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

But they didn’t do the ritual.

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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Common Knowledge.

Using knowledge about what other people’s knowledge (your eye
color) is.

On day 1, everyone knows everyone sees more than zero.
On day 2, everyone knows everyone sees more than one.

On day 99, everyone knows no one sees 98
since everyone knows everyone else does not see 97...

On day 100, ...uh oh!

Another example:

Emperor’s new clothes!
No one knows other people see that he has no clothes.
Until kid points it out.
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Summary: principle of induction.

Today: More induction.
(P(O)A((Vk e N)(P(k) = P(k+1)))) = (Vne N)(P(n))

Statement to prove: P(n) for n starting from ng

Base Case: Prove P(ng).

Ind. Step: Prove. For all values, n> ng, P(n) = P(n+1).
Statement is proven!

Strong Induction:
(P(O)A((Vne N)(P(n) = P(n+1)))) = (Vne N)(P(n))
Also Today: strengthened induction hypothesis.
Strengthen theorem statement.
Sum of first n odds is n?.

Hole anywhere.
Not same as strong induction. E.g., used in product of primes proof.

Induction = Recursion.
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