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Prerequisites

A'You know what algorithmic computer
science Is about:
I you have taken 15/16 or 17/18 or 19

I you understand the concepts of algorithms,
programming paradigm, functional specification,
computational complexity, and data structures

A You know how to program in an imperative
and object oriented computer language
(JAVA or C++).
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Awe can star
well, that What’) A
AWnhat do you expect from t

A What do you believe what Artifici
Intelligence (Al) Is?
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AW

s it intelligent to think like a hurr
s it intelligent to act like a hume .,

s fihumando equi v
ntelligence is to be able to cope in ink
situations. B

' S0 maybe we had better be happy W|th e
rationality.

hat problems does a brain solve?
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Artificial Intelligence Tasks @ =%

A Problem Solving

I Find a solution to a given problem
A Find the shortest route from Providence to lthaca
A Assign pilots to flights so that costs are minimized
A Win a chess game
A Devise a plan to get an A in CS 141

A Reasoning

I EXxpress your knowledge and derive hypotheses
A Proof mathematical theorems

i Make Ajustifiableo deci si or
A Assign pilots to flights when there is a probability of sickness
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accordance W|th observatlb

l.
ARevi se Newt on@& |
that light travels at a constant speed

A Interaction
I Communicate
A Understand spoken language
I Perceive
A Look at a photo an identify Trinity

A
A Skate on ice
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Agents

A Algorithms

I Given any in_?_ut an algorithm computes, in finite time, a
unique specified output.

I There exist well-established theoretical notions to classify
algorithmic problems and to analyze and prove
correctness and runtime of algorithms.

A Agents

| act and react in changing, uncertain, not fully observable
environments.

I When computation turns 1| nt
environment, Nl i feo quest.
should be performed? How much information gathering?

I My personal opinion: We simply lack hard theoretical
measures that objectively assess when an agent acts
successively.

CS 141 - Intro to Al 8



(w

What We WI|| an

. . , ‘_‘-‘.
\ A

" What we will bund here in class is hig
up and kill us all by the end f the seme:s

I Instead, we will lay the algorithmic foundatlons to sol\ﬁ D
tasks with the help of a computer that are solved by a :;___ =
nervous system in nature. l.e. we will stay strictly in the
realm of algorithmic computer science.

I The components developed can be used to create agents,
but we will not do this here in class.

CS 141 - Intro to Al 9



Approach

A0

A Consequently, the approach that we take
towards Al will involve:
I Algorithm Theory
AHow complex are certain problems?
AWhat tasks are tractable?
I Algorithm Development

ADesign correct algorithms based on efficient data
structures

I Implementation and Testing

Almplement the algorithms developed with the help of
existing libraries, then test and compare them in
practice
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The Nature of Magic

A When looking at an existing system, humans tend
to largely overestimate its algorithmic complexity

I How could one decide on the relative size of
objects that a camera sees at different
distances?

I What rules drive the living world?

A What looks magical when you do not know how it
works quickly collapses to a trick once you
understand it. Once you understand how It works,
magic transforms into technology.
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The Nature of Magic

A This poses a problem to a field that carries the
term Airntellifgenceo 1| n |
constant surprise and over-fulfillment of
expectations.

A Some people even define Al as the work on
problems that humans are currently better at |
which means that, once we know how to do
something, it is not Al anymore.

ACreating fimagico is hard
I Speaking remotely 1 build a telephone (speaker,
microphone, signal theory)

i Fl¥1ing I build planes (engines, material science, flow
t heory, e)
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What do'we al ]

Thought
oriented

Systems that thlnk

like humans
Cognitive modeling

R
oriented

Systems that act
like humans

Turing Test

Systems that act
rationally K,

Define and correctly
solve a problem 4
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A Problem solvmg’é» :

I How to make optlmal deC| |o
changing envwonm__ents

v

A Reasoning
I Deterministic
A Propositional Logic
A Predicate Logic
I Probabilistic
A Markov Models
A Bayesian Networks

A Learning
I Decision Trees and Bagging
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Expectations of your Lecturer

A Come to class prepared

A Ask intelligent questions

A Give intelligent answers J

A Please do not sleep in class

DO not use your laptop In class

Hand your homewor k 1| n

o Io I

DO not expect getting everything in writing
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