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IDEA 1: Let's be Rational

Viagra
Hydrocodone
Saudi Prince
Russian Marriage
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PROPOSITIONAL LOGIC

SYNTAX

Proposition Symbols: P, Q, ...

Examples:

S: Email is spam

P: "Hydrocodone” is in emall
Q: ‘"I’ is in email

R: "Russian” is in emall

T:. "Marriage” is in emalill




PROPOSITIONAL LOGIC

LOGICAL IMPLICATION

Proposition Symbols: P, Q, ...
Logical Connectives: N, V,=, &,

implies: =
P=S5

"Hydrocodone” is in email implies the email is spam

for (all words in email)
i1f (word is “Hydrocodone”)
label email as spam
quit




PROPOSITIONAL LOGIC
OR

Proposition Symbols: P, Q, ...
Logical Connectives: N, V,=, <, -

or. v
PVvQ@=2>5

“Hydrocodone” or "I 1s in email implies the email is
spam

for (all words in email)
1f (word is “Hydrocodone” or word is “jllll")
label email as spam
quit




PROPOSITIONAL LOGIC
AND

Proposition Symbols: P, Q, ...
Logical Connectives: N, V,=, <, —

and: N
PANQ =S5

Both “Russian” and "Marriage” is in emall, implies the
email Is spam

for (all words in email)
1f (word is “Russian”)
for (all words in email)
1if(word is “Marriage”)
label email as spam
quit
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PROPOSITIONAL LOGIC

SYNTAX
Proposition Symbols: P, Q, ...

Examples:

S: Email is spam

P: "Hydrocodone” is in emaiil
Q: "I s in email

R: “Russian” is in email

T: "Marriage” is in emaiil

N: “NYTimes.com” is in email




PROPOSITIONAL LOGIC
NOT

Proposition Symbols: P, Q, ...
Logical Connectives:. N,V,=, &,

not: —
P A Q AN—-N = § for (all words in email)
1f (word is “Russian”)

@ : ” for (all words in email)
Both "Russian” and if(word is “Marriage”)
“Marriage” is in email and for (all words in email)
“NYTimes.com” is not in if(word is “NYTimes.com”)

" " .l " " quit
email, implies the email is label email as spam

quit

spam
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TRUTH TABLE

P Q) -P | PANQ | PVQ|P=Q|P<Q
FALSE | FALSE
FALSE | TRUE
TRUE | FALSE
TRUE | TRUE




LOGICAL IMPLICATION REVISITED

antecedent consequent

~ 7
P=S5

| P=S5

“Hydocodone”

< NOT in email Email is NOT spam

“Hydocodone”

is NOT in email Email is spam

“Hydocodone”

7 . Email is NOT spam
IS In email

“Hydocodone”

7 . Email is spam
IS In emaill
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TRUTH TABLE

P Q) -P | PANQ | PVQ|P=Q|P<Q
FALSE | FALSE | TRUE | FALSE | FALSE | TRUE | TRUE
FALSE | TRUE | TRUE | FALSE | TRUE | TRUE | FALSE
TRUE | FALSE | FALSE | FALSE | TRUE | FALSE | FALSE
TRUE | TRUE | FALSE | TRUE | TRUE | TRUE | TRUE
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INFERENCE

(PVQ)N-Q)= P

Q

PVQ

(PVQ)A—Q

(PVQ)AN=Q)= P

FALSE

FALSE

FALSE

TRUE

TRUE

FALSE

TRUE

TRUE




INFERENCE RULES

1. Modus Ponens (or Implication-Elimination)

a= 8, «




INFERENCE RULES

2. AND-Elimination

Oél/\CM2°'°/\Oén




INFERENCE RULES

3. AND-Introduction

1,2 -+ , Oy

041/\042---/\ozn




INFERENCE RULES

4. OR-Introduction

Cvl\/()éQ"'\/Oén




INFERENCE RULES

5. Double-Negation Elimination

—/ /(Y




INFERENCE RULES

6. Unit Resolution

aV [p,p




INFERENCE RULES

/. Resolution

aV p,70Vy
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INFERENCE RULES

1. Modus Ponens
2. AND-Elimination
3. AND-Introduction
4. OR-Introduction

5. Double-Negation Elimination

6. Unit Resolution

/. Resolution
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Toyota Burkina Faso Lottery

Customer Service Department

Ouagadougou, Burkina Faso's capital city, West Africa
PRIZE AWARD NOTIFICATION

We are pleased to inform you of the announcement made today, You are among the winners of the TOYOTA CAR INTERNATIONAL PROMOTION PROGRAM
Participants were selected through a computer ballot system drawn from 2,500,000 email addresses of individuals and companies from all part of the world as part of
our electronic business Promotions Program.As a result of your visiting various websites we are running the E-business promotions for. You/Your Company email
address, attached to ticket number 719-226-1319 719-226-1319 |, with serial number 902-66 drew the lucky numbers 05,12,30,11,17,43 and
Bonus number 10, Your INSURANCE Number: FLS433/ 453L /GMSA and consequently you won in the Second Category of the TOYOTA FORTUNE LOTTO
DRAW.You have therefore been approved for the payment of the sum of US$1,000, 000, 00 in cash, including a Toyota car which is the winning present /amount for
the Second category winners. This is from the total prize money of US$12,650,000.00 shared among the i

ategory. CONGRATULATIONS!!!

Please be informed that your won fund of the sum of US$1,000,000.00 is now with the payee center. Contact our agent and give them your full names so that they will
re-insure your winning fund under your full names. Together with the port where your winning car should be shipped to.To begin your claim, please call our claim agent
or send email immediately to:-

GIBSON DAVID

Foreign Services Manager,

Transglobe Finance Securities

E-mail:lotterycar@voila.fr

Tel:00226-75346635

1. Full Name:

2. Address:

3. Occupation:

4. Age:

5. Sex:

6. Nationality:

7. Country of Residence:

8. Telephone/Fax Number:
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PRIZE AWARD NOTIFICATION

We are pleased to inform you of the announcement made today, You are among the winners of the TOYOTA CAR INTERNATIONAL PROMOTION PROGRAM
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Foreign Services Manager,

Transglobe Finance Securities

E-mail:lotterycar@voila.fr

Tel:00226-75346635

1. Full Name:

2. Address:
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5. Sex:

6. Nationality:

7. Country of Residence:

8. Telephone/Fax Number:
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IDEA 2

We are pleased to inform you of the announcement made today, You are among the winners of the TOYOTA CAR INTERNATIONAL PROMOTION PROGRAM
Participants were selected through a computer ballot system drawn from 2,500,000 email addresses of individuals and companies from all part of the world as part of
our electronic business Promotions Program.As a result of your visiting various websites we are running the E-business promotions for. You/Your Company email
address, attached to ticket number 719-226-1319 719-226-1319  , with serial number 902-66 drew the lucky numbers 05,12,30,11,17,43 and
Bonus number 10 , Your INSURANCE Number: FLS433/ 453L /GMSA and consequently you won in the Second Category of the TOYOTA FORTUNE LOTTO
DRAW.You have therefore been approved for the payment of the sum of US$1,000, 000, 00 in cash, including a Toyota car which is the winning present /amount for
the Second category winners. This is from the total prize money of US$12,650,000.00 shared among the i

ategory. CONGRATULATIONS!!

Please be informed that your won fund of the sum of US$1,000,000.00 is now with the payee center. Contact our agent and give them your full names so that they will

re-insure your winning fund under your full names. Together with the port where your winning car should be shipped to.To begin your claim, please call our claim agent
or send email immediately to:-
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Action Potential

Stimulus Current Threshold

. Membrane Potential
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Syﬂapse
7* Postsynaptlc cell

Presynaptic cell

~10,000 synapses

Thursday, August 26, 2010



Neuron

soma

axon

dendrite

Thursday, August 26, 2010



GRAPHICAL MODEL

O D

O







WEIGHTED SUM
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The Astonishing Hypothesis

“You, your joys and your Sorrows,
your memories and your ambitions,
your sense of personal identity and
free will, are in fact no more than the
behaviour of a vast assembly of

nerve cells and their associated
molecules”

--- Francis Crick, 1994




Weak Stimulus

TRrESNOI -2 e




Medium Stimulus




Strong Stimulus

Information is in timing and frequency




Types of Neurons

® |Inter Neurons: activated by other
neurons

® Sensory Neurons (Afferent Neurons):
activated by light, sound, smell, taste,
or touch

® Motor Neurons (Efferent Neurons):
axons connect to muscles
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Cerebrum

Cerebellum

Brain Stem

Figure Credit: Howard Florey Brain Research Institute
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Triune Brain Theory

(Controversial)

Cerebrum =
) Cerebellum

— Spinal Cord
FISH

Cerebrum /!,Cerebellllm

Spinal Cord
REPTILE

W) Cerebellum

Cerebrum, ' &
¢
: Spinal Cord

B8IRD

Cerebrum/A
‘7"5‘Cerehellum
A 3

"?
Spinal Cord

Cerebrum

o~

=

—

\ S Cerebellum
Figure Credit: Paul MacLean “\

»Spinal Cord

Figure Credit: J. Arthur Thomson
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Frontal Lobe Parietal Lobe
(Executive) (Sensing, Spatial)

\ %\
,\% |
S (

————~—
\\&_—— Occipital Lobe

(Visual Sensing)

Temporal Lobe
(Audio Sensing, Memory)
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Output: Motor cortex
(Left-hemisphere section
controls the body’s right side)

Fingers
Thumb

Tongue (/;-)\;n )

Swallowing

Trunk Hip
Neck /——-/’Z Knee
Hanc‘\rm 4= | Leg
Fingers .‘”ﬁ L, - . Foot

2/ Thumb /7%

. )
\ %‘(Toes

Genitals

@
Lateral —— Medial

-

Input: Sensory cortex
(Left-hemisphere section receives
input from the body's right side)

Figure Credit: E. Bruce Goldstein
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Phantom Limbs
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OCCIPITAL LOBE

Visual area

of the thalamus qv
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Corpus Callosum

Laurence Kim Peek




Corpus Callosum

The "communication highway”
between the two haves of of the brain

200 million fibers
processing several billion bits/sec

Figure Credit: Howard Florey Brain Research Institute
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® Forming memories
® EXxperiencing pleasure

® Emotion and motivation
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Amygdala

Emotion Processing and Memory

Capgras Syndrome

Figure Credit: Psychology: An Introduction, Charles G. Morris, Albert A. Maisto
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Hippocampus

Henry Gustav Molaison (H.M.)

“Every day is alone in itself --- whatever enjoyment
I've had and whatever sorrow |'ve had.”




Memory

Nondeclarative Declarative
(Implicit) (Explicit)
Nonassociative C?;rsnsﬁlzea | Priming Skills Facts Events
Learning > e and  (Semantic) (Episodic)
Conditioning .
Habits
Other brain memory Medial Temporal
systems Lobe

Figure Credit: Squire and Zola-morgan, Science, 1991
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CEREBELLUM

Cerebrum

Cerebellum

Brain Stem

Basic Motor Function
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BRAIN STEM

Cerebrum

Cerebellum

Brain Stem

e |nformation conduit (cranial nerves)
e Regulation of critical brain function
e (Cardiovascular system
e Respiratory system
e Pain sensation

® Grand Mal Epilespy
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Center for Neural Basis of Cognition (CMU-Pitt)
Center for Cognitive Brain Imaging (CMU)




REVIEW

Propositional Logic
Introduction to Linear Classification
Introduction to Neural Networks

Overview of brain functions




Paper Reading Assignment

e 5% of overall grade
® Lightning session on October 21st
e 1.5 minute overview of paper
® (riteria for grading:
e Algorithmic Explanation: Input, Output, Process (~1 minute)
e Why is this paper interesting: application or elegance (~15 sec)
e How can | improve this? (~15 sec)

e How interesting is the paper

e Based on the content of your selection we will assign a reading
mentor who can discuss the paper with you
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Paper Reading Assignment

1. Association for the Advancement of Artificial Intelligence (AAAI)

e http://www.aaai.org [AAAI 2010]

2. International Joint Conference on Atrtificial Intelligence (IJCAI)

e http://ijcai.org/ [IJCAI 2009]

3. Neural Information Processing Systems (NIPS)

e http://nips.cc/ [NIPS 2010]

4. Conference on Computer Vision and Pattern Recognition (CVPR)

e http://cvl.umiacs.umd.edu/conferences/cvpr2010/ [CVPR 2010]

5. International Conference on Robotics and Automation (ICRA)

e http://icra2010.grasp.upenn.edu/ [[ICRA 2010]
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Paper Reading Assignment

e Select a paper from one of these conferences by September 23rd

e Email: yaser [at] cs.cmu.edu

e Make sure the title has the words in the Subject: “Al 15-381"
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