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Review of some fundamental Math.

1. Numbers: one of the most fundamental studies to learn the world

*when did you begintocount 1, 2, ..., 10?

* natural numbers: N = {1, 2, ...} (<- why "natural"?)

* rational numbers: Q (<- why “rational” and why we need them?)

* real numbers: R (<- why "real" and why we need them?)
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Irrational numbers: R-Q, i.e., a set of numbers that cannot be denoted

by p/q where p,qeZ and ¢+#0.

Ex. Show V2 is an irrantional number.

Hint: proof by contradiction.

Pythaéoirean theorem, Pythagorean school and 2.
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https://commons.wikimedia.org/w/index.php?curid=56357179
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Space

2-dimentional space

n-dimentional space
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Further reading: How many dimensions do we live in?

Mobius strip: studied by Mobius, 1865

(1]

*What is the dimension of this strip?

* H 1

* Can the ants/crab know the dimension of the space they live?

* String theory suggests more secret dimensions.




#10 Digression on the universe where we live (by Stephen Hawking)
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https://time.com/3836129/stephen-hawking-one-direction-zayn-malik-multiple-universes/ 3

AMERICA'S CLIMATE REAL ESTATEBUBBLE ~ VIDEO (@) NEWSLETTE

After the lecture, one audience member asked, “What do you think is the
cosmological effect of Zayn leaving One Direction and consequently breaking
the hearts of millions of teenage girls across the world?”

And Hawking’s response was genius.

“Finally, a question about something important,” he said. “My advice to any
heartbroken young girl is to pay close attention to the study of theoretical
physics. Because one day there may well be proof of multiple universes.”

“It would not be beyond the realms of possibility that somewhere outside of
our own universe lies another different universe — and in that universe, Zayn is
still in One Direction.” —

Hawking went on to say that, “this girl may like to know that in another
possible universe, she and Zayn are happily married.”




A Operators on matrix/vector

Transpose:
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#12 Game theory
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even if they know cooperation is the best choice.
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Nash Equilibrium (N.E.)

Game:

* player

* strategy
oJ

* outcome
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Notice that not every game has a N.E. state

payoff matrix
B
cooperate defect
cooperate R/ R TS
A
defect TS kP

Supposing a larger value is better in the above payoff matrix,

under what condition would a Prisoner's Dilemma happen?

That is, both A and B, if they are rational, would choose to defect.
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A game in real situation
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HIRIEZE, PHPXEE, 1990, p162

KYBEBESOFIEE |
(payOff matriX for USA/USSPIS arms race) http:/ /samurai-models.blog.jp/archives/24688978.html
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Q: Is there a Nash Equilibrium state in this game?

A US Navy P-2H Neptune of VP-18 flying over a Soviet cargo ship with crated 11-28s on deck during the Cuban Crisis.
USN - Dictionary of American Naval Aviation Squadrons Volume 2: The History of VP, VPB, VP(H) and VP(AM) Squadrons [4],

Public domain, https://commons.wikimedia.org/w/index.php?curid=7328539
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Rational pigs

Another Example:
Big & Little Pigs
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Cost to press

button = 2 units

When button is pressed,
food given = 10 units
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https://slideplayer.com/slide/4544128/

Big pig

Press button

Wait for food

Press button

1,5

-1,9

Little pig

Wait for food

4,4

0,0

Q: Is there a Nash Equilibrium state in this game?

Application: R&D for developing new market (big company vs small company)

Mini Report #2



