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Toss a fair coin n times.
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Probability

Toss a fair coin n times.

Not much math at n small (say n = 3)!

Patterns emerge and math kicks in when n is large.
E.g. Fraction of heads should be about 0.5.

E.g. Histogram gives the Bell curve.
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Probability

Most likely outcome: fraction of heads is 0.5.

Q. Odds of fraction of heads being p # 0.57
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Probability

Most likely outcome: fraction of heads is 0.5.
Q. Odds of fraction of heads being p # 0.57

A. P(all heads) = P(all tails) = 0.5" = e~ "2,
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Probability

Most likely outcome: fraction of heads is 0.5.
Q. Odds of fraction of heads being p # 0.57

A. P(all heads) = P(all tails) = 0.5" = e~"'°82,
Similarly, P(pn heads) ~ e~hP)n,
h(p) > 0 iff p # 0.5 and h(0) = h(1) = log 2.
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Probability

Most likely outcome: fraction of heads is 0.5.
Q. Odds of fraction of heads being p # 0.57

A. P(all heads) = P(all tails) = 0.5" = e~"'°82,
Similarly, P(pn heads) ~ e~hP)n,
h(p) > 0 iff p # 0.5 and h(0) = h(1) = log 2.

Talking about P(rare events).

Probability: Large Deviations Theory.
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Q. Why even care?!
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Probability

Q. Why even care?!

A. Rare events that come at large cost:
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Probability

Q. Why even care?!

A. Rare events that come at large cost:

E.g. Will it rain today?
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Probability

Q. Why even care?!

A. Rare events that come at large cost:
E.g. Will it rain today?
E.g. An earthquake.

E.g. Premium on insurance policies.
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Probability

Q. Why even care?!

A. Rare events that come at large cost:
E.g. Will it rain today?

E.g. An earthquake.

E.g. Premium on insurance policies.

E.g. Rare but bad side effect.
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Probability

Q. Why even care?!

A. Rare events that come at large cost:
E.g. Will it rain today?
E.g. An earthquake.
E.g. Premium on insurance policies.
E.g. Rare but bad side effect.
E.g. Two rare events with one good and one bad:
Pentium floating point bug
Another hardware bug that fixes things if it happens first!

Which one will happen first (i.e. is less rare)??
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Probability

P(pn heads) ~ e—h(P)n

h(p) has a formula: h(p) = plogp + (1 — p)log(1l — p) + log2

h(p)
log 2p--=--m-mmmmmm oo
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Probability

P(pn heads) ~ e—h(P)n

h(p) has a formula: h(p) = plogp + (1 — p)log(1l — p) + log2

h(p)
log 2p--=--m-mmmmmm oo

Q. Does it have a meaning?
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Probability

P(pn heads) ~ e—h(P)n

h(p) has a formula: h(p) = plogp + (1 — p)log(1l — p) + log2

h(p)
log 2p--=--m-mmmmmm oo

Q. Does it have a meaning?

A. Yes!
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Thermodynamics

Say we have a system with n independent identical components.
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Say we have a system with n independent identical components.

Each component can be at energy Eq or E;.

Can assume Eg = 0 and E; = 1.
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Thermodynamics

Say we have a system with n independent identical components.

Each component can be at energy Eq or E;.
Can assume Eg = 0 and E; = 1.

System is submitted to a “heat bath”: total energy E.
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Thermodynamics

Say we have a system with n independent identical components.

PN

< E
- <

<

Each component can be at energy Eq or E;.
Can assume Eg = 0 and E; = 1.
System is submitted to a “heat bath”: total energy E.

Each component picks an energy (0 or 1) at random.

Probability of picking energy 1 is p = %
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Thermodynamics

Say we have a system with n independent identical components.

-~

< E
- <

<

Each component can be at energy Eq or E;.

Can assume Eg = 0 and E; = 1.

System is submitted to a “heat bath”: total energy E.

Each component picks an energy (0 or 1) at random.
E

Probability of picking energy 1is p = 7.

Same as coin flipping.
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Thermodynamics

Say we have a system with n independent identical components.

PN
< E
<
<

Each component can be at energy Eq or E;.
Can assume Eg = 0 and E; = 1.
System is submitted to a “heat bath”: total energy E.

Each component picks an energy (0 or 1) at random.

Probability of picking energy 1is p = £

-
Same as coin flipping.

—h(p) is precisely the Thermodynamic Entropy of the System!!
Thermodynamic entropy < Amount of disorder
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Information

01110---01

How many bits does one need when compressing this “sentence”?
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Information

01110---01
How many bits does one need when compressing this “sentence”?
How much information is there?

How much uncertainty is there?
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Information

01110---01
How many bits does one need when compressing this “sentence”?
How much information is there?
How much uncertainty is there?

p=1:1111--- 1 requires 0 bits!
(No uncertainty: can predict the next coin toss exactly)
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Information

01110---01
How many bits does one need when compressing this “sentence”?
How much information is there?
How much uncertainty is there?

p=1:1111--- 1 requires 0 bits!
(No uncertainty: can predict the next coin toss exactly)

p = 0.5: fair coin requires 1 bit (per character)
(Complete uncertainty: cannot predict the next coin toss at all)
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Information

01110---01
How many bits does one need when compressing this “sentence”?
How much information is there?
How much uncertainty is there?

p=1:1111--- 1 requires 0 bits!
(No uncertainty: can predict the next coin toss exactly)

p = 0.5: fair coin requires 1 bit (per character)
(Complete uncertainty: cannot predict the next coin toss at all)

0.5 < p < 1 requires less than 1 bit (per character)
(Partial uncertainty: the next coin toss is more likely to be a 1)
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Information

Number of bits per character is Shannon's Entropy:

#
1

which is equal to 1 — og 2"
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Information

Number of bits per character is Shannon's Entropy:

# bi
1

h(p)

which is equal to 1 — og 2"

i.e. n tosses cannot be compressed into fewer than n(1 — lf")(gp%) bits
without loss of information.
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Information

Number of bits per character is Shannon's Entropy:

# bi
1

h(p
log

—

which is equal to 1 —

N

i.e. n tosses cannot be compressed into fewer than n(1 — lf")(gp%) bits
without loss of information.

Shannon’s entropy < Amount of information needed to describe
“the system”

(That's why compressed data looks random!)
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)

Linked: Rare Events to Information Theory.
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)

Linked: Rare Events to Information Theory.

Byproduct: link b/w Statistical Mechanics and Information Theory!
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)

Linked: Rare Events to Information Theory.

Byproduct: link b/w Statistical Mechanics and Information Theory!

Thermodynamic Entropy (the amount of disorder in the system) is
the amount of information needed to fully describe the system.
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)

Linked: Rare Events to Information Theory.

Byproduct: link b/w Statistical Mechanics and Information Theory!

Thermodynamic Entropy (the amount of disorder in the system) is
the amount of information needed to fully describe the system.

Roughly speaking: both answer the question
“how hard is it to describe the system.”
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)

Linked: Rare Events to Information Theory.

Byproduct: link b/w Statistical Mechanics and Information Theory!

Thermodynamic Entropy (the amount of disorder in the system) is
the amount of information needed to fully describe the system.

Roughly speaking: both answer the question
“how hard is it to describe the system.”

New car,
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)

Linked: Rare Events to Information Theory.

Byproduct: link b/w Statistical Mechanics and Information Theory!

Thermodynamic Entropy (the amount of disorder in the system) is
the amount of information needed to fully describe the system.

Roughly speaking: both answer the question
“how hard is it to describe the system.”

New car,..., car with a scratch on the bumper,
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)

Linked: Rare Events to Information Theory.

Byproduct: link b/w Statistical Mechanics and Information Theory!

Thermodynamic Entropy (the amount of disorder in the system) is
the amount of information needed to fully describe the system.

Roughly speaking: both answer the question
“how hard is it to describe the system.”

New car,..., car with a scratch on the bumper,..., car with a
scratch on the bumper and a chip on the wind shield,
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)

Linked: Rare Events to Information Theory.

Byproduct: link b/w Statistical Mechanics and Information Theory!

Thermodynamic Entropy (the amount of disorder in the system) is
the amount of information needed to fully describe the system.

Roughly speaking: both answer the question
“how hard is it to describe the system.”

New car,..., car with a scratch on the bumper,..., car with a
scratch on the bumper and a chip on the wind shield,..., car in
good condition,
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Information

Linked: Rare Events to Statistical Mechanics.
(Thermodynamic entropy prevents air from staying in one half of
the room!)

Linked: Rare Events to Information Theory.

Byproduct: link b/w Statistical Mechanics and Information Theory!

Thermodynamic Entropy (the amount of disorder in the system) is
the amount of information needed to fully describe the system.

Roughly speaking: both answer the question
“how hard is it to describe the system.”

New car,..., car with a scratch on the bumper,..., car with a
scratch on the bumper and a chip on the wind shield,..., car in
good condition,..., piece of junk
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Applications

Shannon built entropy tables for English.
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Applications

Shannon built entropy tables for English.

Treating letters as random and equally-likely:
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Applications

Shannon built entropy tables for English.

Treating letters as random and equally-likely:
uzlpcbhizdmddk njsdzyyvfgxbgijjgbtsak rqvpgnsbyputvqqdtmgltz
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Applications

Shannon built entropy tables for English.

Treating letters as random and equally-likely:
uzlpcbhizdmddk njsdzyyvfgxbgijjgbtsak rqvpgnsbyputvqqdtmgltz

Taking entropy of English letters into account:
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Applications

Shannon built entropy tables for English.

Treating letters as random and equally-likely:
uzlpcbhizdmddk njsdzyyvfgxbgijjgbtsak rqvpgnsbyputvqqdtmgltz

Taking entropy of English letters into account:
saade ve mw hc n entt da k eethetocusosselalwo gx
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Shannon built entropy tables for English.

Treating letters as random and equally-likely:
uzlpcbhizdmddk njsdzyyvfgxbgijjgbtsak rqvpgnsbyputvqqdtmgltz

Taking entropy of English letters into account:
saade ve mw hc n entt da k eethetocusosselalwo gx

More involved tables looking at 4-letter entropy:
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Shannon built entropy tables for English.

Treating letters as random and equally-likely:
uzlpcbhizdmddk njsdzyyvfgxbgijjgbtsak rqvpgnsbyputvqqdtmgltz

Taking entropy of English letters into account:
saade ve mw hc n entt da k eethetocusosselalwo gx

More involved tables looking at 4-letter entropy:
(http://barnyard.syr.edu/monkey.html)

Exactly he very glad trouble, and by Hopkins! That it on of the
who difficentralia.
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Shannon built entropy tables for English.

Treating letters as random and equally-likely:
uzlpcbhizdmddk njsdzyyvfgxbgijjgbtsak rqvpgnsbyputvqqdtmgltz

Taking entropy of English letters into account:
saade ve mw hc n entt da k eethetocusosselalwo gx

More involved tables looking at 4-letter entropy:
(http://barnyard.syr.edu/monkey.html)

Exactly he very glad trouble, and by Hopkins! That it on of the
who difficentralia.

More involved tables looking at 4-word entropy:
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Shannon built entropy tables for English.

Treating letters as random and equally-likely:
uzlpcbhizdmddk njsdzyyvfgxbgijjgbtsak rqvpgnsbyputvqqdtmgltz

Taking entropy of English letters into account:
saade ve mw hc n entt da k eethetocusosselalwo gx

More involved tables looking at 4-letter entropy:
(http://barnyard.syr.edu/monkey.html)

Exactly he very glad trouble, and by Hopkins! That it on of the
who difficentralia.

More involved tables looking at 4-word entropy:

A Quicksort would be quite efficient for the main-memory sorts,
and it requires only a few distinct values in this particular problem,
we can write them all down in the program, and they were making
progress towards a solution at a snail’s pace.
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Applications

If we build an entropy table out of Shakespeare's novels, we would
be able to fake one by creating a random text with the same
entropy!

The more novels we use and the more involved the table is, the
better the fake would be.
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Applications

Similarly, can paint, compose music, etc.

http://wuw.krizka.net/2010/03/09/generating-random-music/
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file:///Users/firas/Work/Talks/ballistic-qclt-talk+open-house/random_music.html

Applications

Entropy measures distance of observed tosses from fair coin tosses.
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Applications

Entropy measures distance of observed tosses from fair coin tosses.

| explained how to use this to forge counterfeits.
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Applications

Entropy measures distance of observed tosses from fair coin tosses.
| explained how to use this to forge counterfeits.

Can we use it for a good cause?!
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Applications

Entropy measures distance of observed tosses from fair coin tosses.
| explained how to use this to forge counterfeits.
Can we use it for a good cause?!

YES!
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Applications

We are given 12 coins that look identical.

We are told that exactly one is fake: either heavier or lighter.

Firas Rassoul-Agha, University of Utah What is entropy and why is it useful? or: Copying Beethoven



Applications

We are given 12 coins that look identical.
We are told that exactly one is fake: either heavier or lighter.
We can use a two-pan equal-arm balance to compare the coins.

Only tells us: heavier, lighter, or same.
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Applications

We are given 12 coins that look identical.

We are told that exactly one is fake: either heavier or lighter.
We can use a two-pan equal-arm balance to compare the coins.
Only tells us: heavier, lighter, or same.

Can use it at most three times.

Can we determine the fake coin and whether it is heavier or lighter?
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Applications

We have 2 x 12 = 24 possible cases.
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Applications

We have 2 x 12 = 24 possible cases.

We have 3 x 3 x 3 = 27 possible outcomes from 3 weighings.
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Applications

We have 2 x 12 = 24 possible cases.
We have 3 x 3 x 3 = 27 possible outcomes from 3 weighings.

So the weighings give (barely) enough information.
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Applications

We have 2 x 12 = 24 possible cases.
We have 3 x 3 x 3 = 27 possible outcomes from 3 weighings.
So the weighings give (barely) enough information.

Say we pick 3 coins and another 3 and compare weights.
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Applications

We have 2 x 12 = 24 possible cases.

We have 3 x 3 x 3 = 27 possible outcomes from 3 weighings.
So the weighings give (barely) enough information.

Say we pick 3 coins and another 3 and compare weights.

If they balance, we are reduced to the same problem with 6 coins
and 2 weighings.
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Applications

We have 2 x 12 = 24 possible cases.

We have 3 x 3 x 3 = 27 possible outcomes from 3 weighings.
So the weighings give (barely) enough information.

Say we pick 3 coins and another 3 and compare weights.

If they balance, we are reduced to the same problem with 6 coins
and 2 weighings.

2 x 6 =12 cases and 3 x 3 = 9 weighting outcomes.

NOT good!!
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Applications

Instead, compare 4 and 4.
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Applications

Instead, compare 4 and 4.

If match, then left with 4 coins and 2 weighings.
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Applications

Instead, compare 4 and 4.
If match, then left with 4 coins and 2 weighings.
2 X 4 = 8 cases and 3 x 3 = 9 weighting outcomes.

Good!
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Applications

Instead, compare 4 and 4.

If match, then left with 4 coins and 2 weighings.

2 X 4 = 8 cases and 3 x 3 = 9 weighting outcomes.
Good!

If don’t match, then left with 8 coins and 2 weighings.
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Applications

Instead, compare 4 and 4.

If match, then left with 4 coins and 2 weighings.

2 X 4 = 8 cases and 3 x 3 = 9 weighting outcomes.
Good!

If don’t match, then left with 8 coins and 2 weighings.
BUT: 1 x 8 = 8 cases and 3 x 3 = 9 weighting outcomes.

Still good!
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Applications

Instead, compare 4 and 4.

If match, then left with 4 coins and 2 weighings.

2 X 4 = 8 cases and 3 x 3 = 9 weighting outcomes.
Good!

If don’t match, then left with 8 coins and 2 weighings.
BUT: 1 x 8 = 8 cases and 3 x 3 = 9 weighting outcomes.
Still good!

Rest left as an exercise :)
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Applications

Punchline: compare amount of uncertainty with amount of
information given.
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Applications

Punchline: compare amount of uncertainty with amount of
information given.

In terms of entropy: compare entropy of given system relative to
the original.
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Applications

Punchline: compare amount of uncertainty with amount of
information given.

In terms of entropy: compare entropy of given system relative to
the original.

Roughly speaking: compare entropy table of Shakespeare novels
with the entropy table of the piece at hand to detect forgery.
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Applications

If a code is made by giving each letter a symbol (or mapping it
into another letter)

Firas Rassoul-Agha, University of Utah What is entropy and why is it useful? or: Copying Beethoven



Applications

If a code is made by giving each letter a symbol (or mapping it
into another letter)

can match the language entropy table with the text's entropy table
to break the code.

What is entropy and why is it useful? or: Copying Beethoven
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Applications

If a code is made by giving each letter a symbol (or mapping it
into another letter)

can match the language entropy table with the text's entropy table
to break the code.

Used to break the Enigma during World War 11 !
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Applications

Can use entropy to fight spam: distinguish natural text from an
artificially generated one.
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Applications

Can use entropy to fight spam: distinguish natural text from an
artificially generated one.

Or even better!
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Applications

Can use entropy to fight spam: distinguish natural text from an
artificially generated one.

Or even better!

Get back at them!
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Using http://pdos.csail.mit.edu/scigen/
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Applications

Using http://pdos.csail.mit.edu/scigen/

Contrasting B-Trees and the Lookaside Buffer

Anita Shower

ABSTRACT
Cache coherence [21] must work. Given the current status

confirmed principles of “fuzzy” secure electrical engiriegr
In order to address this grand challenge, we present ansisaly
of Lamport clocks (Award), which we use to show that sensor
networks can be made scalable, semantic, and secure.

1. INTRODUCTION

The method to extreme
defined not oly by i refnement of von Neumann machies,

extensive. The notion that analysts collude with the exgtion
of superblocks is continuously considered confusing. The
deployment of expert systems would minimally degrade finea
time methodologies.

Concurrent frameworks are particularly robust when it
comes to highly-available communication. Existing syrtiio
and collaborative systems use local-area networks to eynth The rest of this paper is organized as follows. We motiv
size the theoretical unification of Web services and redngta the need for Markov models. Next, we place our work
[13]. Two properties make this method optimal: our approadontext with the previous work in this area. We place ¢
is Turing complete, and also we allow massive multiplayevork in context with the related work in this area. Similatly
online role-playing games to allow client-server theoryhait ~ achieve this aim, we motivate new robust archetypes (Awa
the simulation of Scheme. Existing real-ti that the d ubiquitous algoritbm
algorithms use optimal configurations o develop adaptithe improvement of muli-processors that paved the way
archetypes. Unfortunately, constant-ime models mightt nhe development of the location-identity split by John Kul
be the panacea that biologists expected [25]. Existing reatowicz et al. [15] is recursively enumerable. In the end,
time and metamorphic applications use symbiotic models ¢onclude.
construct permutable epistemologes.

We consider how the lookaside buffer can be applied to
the exploration of spreadsheets. The drawback of this typeThe properties of our application depend greatly on
of approach, however, is that model checking can be masssumptions inherent in our model; in this section, we oet!
wireless, psychoacoustic, and wearable. This follows frothose assumptions. Though cyberneticists largely asshenc
the evaluation of SCSI disks. Unfortunately, this method isxact opposite, Award depends on this property for cort
continuously significant. We skip these algorithms untife behavior. The methodology for Award consists of four inc
work. We emphasize that our framework is built on theendent components: the visualization of neural netwaeks,
understanding of the Ethernet. Indeed, scatter/gatheati® terization, signed symmetries, and the evaluation onmv
wide-area networks have a long history of agreeing in th this rationale, we
manner. The basic tenet of this method is the simulation tce arguing that our methodology is not plbwivny cleang
agents. framework that our system uses is solidly grounded in rea

ur contibutions are twofold Primarily, we confirm not Our algorithm relies on the robust desngn cmlhned inthe

Fig. 1. The architectural layout used by Award.

Il. ARCHITECTURE

Togslesy techralogy ——
g 15 11 famomode
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3 os
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Fig. 2. A peerto-peer tool for enabling von Neumann machines 0%
o s
£ s
is NP-complete. This may or may not actually hold in reality. 2 = o i

See our prior technical report [21] for details
Our system relies on the structured design outlined in the
recent well-known work by Kobayashi et al. in the field ofig.3. The average work factor of Award, as a function of respor
programming languages. This seems to hold in most cases. ¥ While such a claim might seem perverse, it fell in linghw
hypothesize that the producer-consumer problem can provf" exPectations.
relational configurations without needing to locate sefant
technology. Despite the fact that experts never assume the
exact opposite, Award depends on this property for correct
behavior. Along these same lines, rather than harnessikg li
level acknowledgements, Award chooses to harness 802.11b,
although leading analysts generally assume the exact gpos

latency (percentie)

1809250475

oHTs T -
L sonsteco architecture , -

1427250445

populariy of public-private key pairs (nm)

Award depends on this property for correct behavior. See our 1.26765+30
related technical report [9] for details Lizsoerts
111, | MPLEMENTATION R
Our framework is composed of a homegrown database,
a codebase of 71 Perl files, and a server daemon [3], [4]. 88817816 T

Researchers have complete control over the hacked oppratin
system, which of course is necessary so that lambda calculus
and congestion control are usually incompatible. Alongsherig. 4. Note that complexity grows as response fime decreases
same lines, the hacked operating system contains aboun60 henomenon worth synthesizing in its own righ.
structions of Lisp. Even though we have not yet optimized for
simpliciy, this should be simple once we finsh programrming
the client-side library. these results when deploying it in a controlled environme
Continuing with this rationale, we doubled the effective-N
IV. RESULTS RAM throughput of our concurrent testbed to investigate «
Buiding a system as ambitous a5 our would be fo naugfObl telephones. Further, we removed more fash-men
without a generous evaluation. We did not take any shor
here. Our overall performance analysis seeks to prove th&p Was time-consuming hu‘ worth it in the end. Finally, !
hypotheses: (1) that average interrupt rate is a bad wayTesoved 10Gb/s of Ethernet access from our Interet-2asiu
measure expected bandwidth; (2) that expected bandwidth iVhen Sally Floyd reprogrammed L4's flexible ABI in 199
an outmoded way to measure latency; and finally (3) that e could not have anticipated the impact; our work h
ratio stayed constant across successive generations dé AtEMPS to follow on. We added support for our heuristic
Jes. Our evaluation strives to make these points clear. 4 kernel module. We implemented our evolutionary progr
ming server in Forran, augmented with mutually Bayes
extensions [32]. We made all of our software is availableasn
Gnu Public License license.

time since 1999 (man-hours)

A. Hardware and Software Configuration
Our detailed

modifications. We ran an ad-hoc prototype on our human

test subjects to disprove the extremely mobile nature B EXPerimental Results

independently wireless symmetries. We removed some NV-Is it possible to justy the great pains we took in o

only that checksums and gigabit switches can interfere ¢ent seminal work by Li in the field of “sm
answer this quandary, but that the same is true for IPY22], Despite the results by Taylov and ho we can disprc
Similarly, we prove that the acclaimed and y can interact to Fefis

fithm for the evaluation of the World Wide Web by Smith mmenwe Wo asaume that the ceminal homogeneous algor
recursively enumerable. r the understanding of neural networks by D. Wang et

from our Atari 26005 to , but with low probabilty. Seizing upr
technology. We halved the flash-memory speed of our moblles contrived configuration, we ran four novel experimer
telephones o examine our decentralized overlay netwo(k) we compared work factor on the Microsoft Windov
Further, we added 200MB of RAM o the NSAs deskio.11, Mach and GNU/Debian Linux operating systems;
machines to investigate archetypes. We only characteriaed deployed 45 Nintendo Gameboys across the Plane
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note how rolling out object-oriented languages rather ti
emulating them in middleware produce less discretizeden
o0z reproducible resuls.
2
00625 V. RELATED WORK

g ooses Our methodology builds on existing work in metamorpt
0.00390625 epistemologies and perfect e-voting technology. We beli
there is room for both schools of thought within the field

0.000976562 cyberinformatics. Erwin Schroedinger [3] developed a Emi
framework, unfortunately we showed that our system rt

oo00zadtat - 00 in (n) time. Our design avoids this overhead. We had «

method in mind before Robert Tarjan published the rec
foremost work on interposable theory [2]. While we ha
These resus were obtained by Robinson [3]; we reproduffthing against the previous method by Moore [6], we
them here for clarity. not believe that solution is applicable to steganograpiy, [
[31], (7, [27).

20 w0 6
througnput (celius)

A. Multi-Processors

e improvement of trainable models has been wid
studied [8]. We had our method in mind before Sally Flo
published the recent seminal work on peer-to-peer methed
gies (23], It remains to be seen how valuable this researtth
the e-voting technology community. Instead of controllihg
exploration of evolutionary programming 28], we solvestt
challenge simply by exploring highly-available technolog
Further, recent work by Timothy Leary et al. suggests
g theory, but does not offerien-
plementation [19], [1], [18]. On a similar note, our algbrit
s broadly related to work in the field of networking [30], bi
Fig.6. The expected power of our algorithm, as a function of latencye view it from a new perspective: classical configuratio
plan to adopt many of the ideas from this prior work
future versions of our solution.
network, and tested our B-trees accordingly; (3) we meakure
RAID array and instant messenger latency on our netwo; 32 Bit Architectures
and (4) we ran 38 trials with a simulated WHOIS workload, ik motheted seveta ecent approaches (17, nd
and compared results to our middieware simulation. ted that they have improbable lack of influence on mol
Now for the climactic analysis of the first two expenmenl%mhe‘ypes [12), (24], [14]. Despite the fact that Miller
These mean complexity observations contrast o those Sgenalso proposed this method, we refined it independe
in earlier work [4], such as D. Sasakis seminal treafisgnd simultaneously. Award represents a significant adve
on fiber-optic cables and observed floppy disk speed. THBove this work. Our solution is broadly related to work
many discontinuities in the graphs point to degraded aeeragie field of machine leaming by Lee et al., but we vic
popularity of DNS introduced with our hardware upgradeg. from a new perspective: empathic models. It remains
Similarly, the results come from only 5 trial runs, and werge seen how valuable this research is to the networt
not reproducible. community. Therefore, the class of algorithms enabled
We next tum to all four experiments, shown in Figure 3ward is fundamentally different from related methods. feke
Of course, all sensitive data was anonymized during otpresents a significant advance above this work.
bioware emulation. The key to Figure 6 s closing the feedbac \We now compare our method to existing “fuzzy” alg:
loop; Figure 6 shows how our application's flash-memomjthms methods. Similarly, instead of investigating canst
throughput does not converge otherwise. Note the heavy the models, we accomplish this goal simply by visualizi
on the CDF in Figure 5, exhibiting improved power. lossless information [16]. Ito and White [20] originally-a
Lastly, we discuss the first two The the need for archetypes. This is
come from only 8 trial runs, and were not reproducible. Nowuably ill-conceived. Further, while Johnson also expiatis
how simulating object-oriented languages rather thanagepl solution, we visualized it independently and simultanépu
ing them in a chaotic spatio-temporal environment produdéusly, the class of frameworks enabled by our applicatiol
smoother, more reproducible results. Along these sam, inundamentally different from previous solutions [26].

response time (Joules)

001

2 2 28 % %@ %
signalio-nose rati (celcius)

V1. ConcLusion

We confirmed in this work that XML can be made authen-
ticated, modular, and replicated, and Award is no excefion

that rule. We also constructed a flexible tool for studylngEA =]

[29]. The characteristics of Award, in relation to thos

much-touted methodologies, are famously more technical 9

a similar note, we validated that while RAID and voice-over-

1P (5] can synchronize to achieve this purpose, the foremost
mobile algorithm for the analysis of redundancy that made”

deploying and possibly hamessing red-black trees a yealite)

by Shastri et al. is recursively enumerable. We expect to see
many cyberneticists move to improving Award in the very neag,) %

future.

E

REFERENCES

[21] Perus, A., SHOWER, A,

22 R

AND NeHru, C. A methy

odology for th
investigation of B-Trees.Journal of Unstable. Scalable Methodologic
1 (2uly 1998), 1-13.

nstruction of Markov models with Tainjournal of
Pseudorandom Theory &Bec. 2003), 75-96.

Sasax, C. C. The effect of psychoacoustic archetypes on thet
Journal of Interposable, Authenticated Algorhms(Jly 2005), 78—

SASAKI, M., WU, O.. AND SAT0, L. Deconstiucting Web service:
it v 0 Procecingsof he Workshap on Fexbl, Pseudorand
Contiuraions(Oc

saro, 4, P..AND ZHOU, W. Towards the
St of he Eimsmet Ivoceodings of TP iay 2009

Su ukes, ‘aND DiuKsTRA, E. Decoupling fip-flop
gates from e-business in architectudaurnal of Intospective, Highly-
Avalable Modalites QApr. 2001), 74-96.

TARJAN, R., AND HARTWANIS, J. Analyzing 80211b and fiber-opti
cables with Wit InProceedings of MICR@June 2004)

THowaS, Q. The influence of fandom configuraiions on constant-ti
pioanayss. Proceedings of SIGCOMIuno 200)

[29] TurinG, A. Fip-op gates considered harmiul Beoceedings of
WMSCI (Nov. 1995).
18] Aotewan, L. Contastng replicaton and access poit using IKEog,
In Proceedings of the Confererice on Ceftiiable, Bayesian eduker. 1201 JLLUAN ). The effect of amphibious agoritims on cryplogra§iR
Tpsceedng esian Wt 24 (Mar. 1997), 7

21 ANDERSOK V., THOMAS, T., WU, T., AND THOMAS, K. The efect
o pamable communcaton on complodty oy Arocoedings o
SIGCOMM (May 2005).
BrAHA, ‘case for XML. Journal of Random, Mutmodal
Information 72(Mar. 2002), 82-106.
CLARK, D., THOMPSOK, O., THOMPSON K., SHOWER, A.
Rosinson . Decoupling the Inemet rom emels in web browsers
In Proceedings of the Symposium on Virual, Mobile AIGoriOst
).

8] Cocke, J., QLARKE, E., anD. ecouping SMPs from
Coursatd i e et Tech Rep 59105 uc, s

6] CoDD, E..AND LakSHwAN. S. Multmodal, stable archetypedournal
of Extensible, Vitual Information 7(Dec. 2002), 55-63.

[7) DIKSTRA, E.. AND GARCIA-MOLINA, H. for Intemet Qos.
In Proceedings of the Symposium on Electronic, Stochastareyris
(Aug. 199).

18] GARCIAR., Tt . A0 MoORE, . Trinable contguralos. n
Proceedings Hhecwverence on Collaborative, Probats Optimal
Methodologie(Sept.

1 Gurra. Qa0 enson N. Decouping telephany from Moores

i symmetic croypton, Proceednge o he Symposium on

Efient Agrihme{ioy 1963

110) Hami- B Decoupin th et rom pube prite key pass |
10 o, Prcesdings o he Worahop on Exnsbe Agortms
(uly 1996)

[41) HARTWANS, 3., aND SCOTT D S, Enablng Moores Law usng
clenserve chobpes. Micecdigs of PODSen:

1121 Howgan 3ot ot 5. O A caso fot 16, ounal of
Unstale, CorsantTime Trary Moy 1887, 152 161

[13] 170, C. XML no longer considered haml.  IProceedings of
NO5SBANov 2008

[14] 170, V. oupling Markov models from agents

jages. Mroceedings of the USENIX Technical

850N nethodology o the emaion of Scheme. I

Proceedings of PODBY.

6] o & Opera
ot of Réphcated. Semanit Modoaet 1056) 85-106.

[47] Jones, ., Reooy, R.ano Zou, N. An emulation of checksums. In
Proceedings of VLDHDec. 2004)

18] LAWPORT, L DAV V, VEERARAGHAAL, Wo SSAI, N Ha:
AN, 3., BT 31 G U SIOWER, A, ENGELOART, B,
Shbwens. Deconsinicing NS, Irocecdngs of e Workshop on
Introspective ArchetypelOct.

[19] McCARTHY, J.,AND MINSKY, M. Contrasting simulated annealing
and pera ystems usipewediery n Proceedings of OOPSLA
(0ct. 2005)

1201 Nk, 2. ano SHowER,A. Peychoacoustc constanume tecrok
ogy for SchemeIEEE JSAC 66Mar. 1993), 46-

hamiul,

(511 iimon 3. Deconstucting lerupts using Cmar Frocesdings

ot Verchap on Modia: Compac U That. 190

[82] WILSON, A.. WHITE, K., DARWIN, C.., AND GUPTA, E.. Semaphores

consdered i I¥ioceedngs of e Workshop on Dt Minn
and Knowledge Discoverfiov. 1997)

University of

Firas Rassoul-Agh

entropy and why

useful

or: Copying Beethoven



Applications

Thank You!

Firas Rassoul-Agha, University of Utah What is entropy and why is it useful? or: Copying Beethoven



	Probability
	Thermodynamics
	Information
	Applications

