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Note’s visualization: an infinite sequence of dominos.

Prove they all fall down;

* P(0) = “First domino falls”

* (VK) P(k) = P(k+1):
“kth domino falls implies that k + 1st domino falls”
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P(0)
Vk,P(k) = P(k+1)
P(0) = P(1) = P(2) = P(3) ...
(Yne N)P(n)
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Homework, Exam

We will use some problems from homework in our exams,
with some modifications like the question we just saw.

Take homework seriously, and study the solutions carefully after we release them.
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Tiled 4 x 4 square with 2 x 2 L-tiles.
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Can we tile any 2" x 2" with L-tiles (with a hole) for every n!
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(Contrapositive of Induction principle (assuming P(0))
It assumes that there is a smallest m where P(m) does not hold.

The Well ordering principle states that for any subset of the natural numbers there is a smallest
element.

Smallest may not be what you expect: the well ordering principal holds for rationals but with
different ordering!!

E.g. Reduced form is “smallest” representation of a rational number a/b.
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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.

‘Ps — p1" == 3 cycle

Contradiction.

“py — p3” = k—1length cycle!

Contradiction!

22



Strengthening Induction Hypothesis.

Theorem: The sum of the first n odd numbers is a perfect square.

kth odd number is 2(k —1) +1.
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Induction Step 1. The (k+ 1)st odd number is 2k + 1.
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& +2k+1=k>+2k+1
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