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There is no infinite set whose cardinality is between the cardinality of
an infinite set and its power set.

The powerset of a set is the set of all subsets.

Recall: powerset of the naturals is not countable.
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Concrete example:
Continuum hypothesis: “no cardinatity between reals and naturals.”
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Continuum hypothesis not provable.
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See Logicomix by Doxiaidis, Papadimitriou (was professor here),
Papadatos, Di Donna.
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Radius of the earth? Distance to the sun? Population of the US?
Acceleration due to gravity on earth?
Google. Plus reference.

Syntax of pandas? Google + Stackoverflow.
Plus “how to program” and remembering a bit.
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Product Rule.

Idea: use rise in function value!
d(uv) = (u+du)(v+dv) — uv = udv + vdu + dudv — udv + vdu.

Any concept:
A quick argument from basic concept of slope of a tangent line.

Perhaps.
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Derivative of sine?

sin(x).

What is x? An angle in radians.

Let’s call it 6 and do derivative of sin 6.
0 - Length of arc of unit circle

Rise. Similar triangle!!!  Rise
proportional to cosine!
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Fundamental Theorem of Calculus.

Conceptual: Height times Width = Area.

Useful?
Speed times Time is Distance.

Conceptual: Area is proportional to height.
If you change width, change in area is proportional to height.

Derivative (rate of change) of Area (Integral) under curve, is height of
curve.
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Calculus

Riemann Sum/Integral: f: f(x)dx = lims_,oY.; 6f(a;)
“Area is defined as rectangles and add up some
thin ones.”

Derivative (Rate of change):
F/(x) = limp .o Fxth) —F(x)
“Rise over run of close together points.”
Fundamental Theorem: F(b) — F(a) = [2 F/(x)dx.
“Area (F(-)) under f(x) grows at x, F'(x), by f(x)”
S 8§ & & Thus FI(X) = f(X)
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Arguments, reasoning.

What you know: slope, limit.
Plus: definition.

yields calculus.
Minimization, optimization, .....

Knowing how to program plus some syntax (google) gives the ability
to program.

Knowing how to reason plus some definition gives calculus.

Discrete Math: basics are counting, how many, when are two sets the
same size?

Probability: division.

...plus reasoning.
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CS 70 : ideas.

Induction = every integer has a next one. Graph theory.

Number of edges is sum of degrees.

A+ 1 coloring. Neighbors only take up A.

Connectivity plus connected components.

Eulerian paths: if you enter you can leave.

Euler’s formula: tree has v — 1 edges and 1 face plus
each extra edge makes additional face.
v—14(f—-1)=¢e
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Number theory.
A divisor of x and y divides x — y.
The remainder is always smaller than the divisor.
= Euclid’s GCD algorithm.
Multiplicative Inverse.
Fermat’s theorem from function with inverse is a bijection.
Gives RSA.

Error Correction.
(Any) Two points determine a line.
(well, and d points determine a degree d + 1-polynomials.
Cuz, factoring.
Find line by linear equations.
If a couple are wrong, then multiply them by zero, i.e., Error
polynomial.
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CS70 and your future?

What’s going on?

Define. Understand properties. And build from there.
Tools: reasoning, proofs, care.

Gives power to your creativity and in your pursuits.
....and you will pursue probability in this course.



