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* Seven things an Al should be able to do
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What Is Artificial Intelligence?

* Human-like: Is it able to communicate with human beings, and
explain or demonstrate its reasoning to them?

* Rational: Does it always act in a manner that maximizes its expected
performance metric?

* Predictive: Is it capable of predicting the future?

e Conscious: Does it have an internal model of itself as an actor in all of
its memories of the past and predictions of the future?
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Ad from the Turing Institute for a lecture by Emily Menon Bender about the
article she co-wrote with Gebru and McMillan-Major.




Rationality

* It has been argued that the
Turing test is too human-
centric. How would we

know if an Elephant is
intelligent? An

Extraterrestrial? A Robot?

* The most commonly
proposed alternative is
rationality: the quality of - =naaTme—— - @,
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Human-likeness + Rationality = Rational Prediction?

* There is a growing consensus among Al experts for the following rough
definition of intelligence, which combines the most important attributes of

human-likeness and rationality:

Intelligence is the ability to consistently predict the future, with low error,
based on rational inference from past events.

* By this definition, a large language model is intelligent within its own
domain (the domain of predicting the next word of text) and could be
made into a general intelligence by simply generalizing its domain.

* Although philosophers increasingly agree with this definition, it is
unsatisfying to many people. Why?



By “intelligent,” do we mean
“conscious”?

* Science fiction leads us to think that an
“intelligent” agent should be one that is
self-aware in the way we are: conscious.

* ... but philosophers increasingly argue that
an agent can be intelligent without being
conscious, and vice versa, and

* ... the most scientifically defensible
definitions of consciousness leave open the
possibility that even if an Al were conscious,
It might be very different than we are,

* ...e.g., in the most defensible theories,
consciousness does not necessarily imply
desires of any kind, not even wishes
ﬁ)ncerning the length of one’s own future

ife.

Frankenstein, 1831 edition. Public domain image.
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Seven things an Al should be able to do

Without any need for consciousness...

* Make rational (reason-guided) decisions

* Learn

* Plan (solve problems)

e Understand what it has learned (make inferences)
 Communicate using natural language

* Perceive its environment

* Act on its environment
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The abilities of an Al need to be matched to
the properties of its environment

* Fully observable vs. partially observable
e Deterministic vs. stochastic

* Episodic vs. sequential
e Static vs. dynamic

* Discrete vs. continuous
* Single agent vs. multi-agent

e Known vs. unknown E




Fully observable vs. Partially observable

* Do the agent's sensors give it access to the complete state of the
environment?

* For any given world state, are the values of all the variables known to the
agent?

Source: L. Zettlemoyer



Deterministic vs. Stochastic

* Is the next state of the environment completely determined by the
current state and the agent’s action?

* |Is the transition model deterministic (unique successor state given current
state and action) or stochastic (distribution over successor states given
current state and action)?

* strategic: the environment is deterministic except for the actions of other
agents




Episodic vs. Sequential

* Is the agent’s experience divided into unconnected episodes, or is it a
coherent sequence of observations and actions?

* Does each problem instance involve just one action or a series of actions that
change the world state according to the transition model?
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Spam Filter

holding area
(or to the trash)



Static vs. Dynamic

* Is the world changing while the agent is thinking?




Discrete vs. Continuous

* Does the environment provide a countable (discrete) or uncountably
infinite (continuous) number of distinct percepts, actions, and
environment states?

* Are the values of the state variables discrete or continuous?
* Time can also evolve in a discrete or continuous fashion
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Single-agent vs. Multi-agent

* |Is an agent operating by itself in the environment?




Known vs. Unknown

* Are the rules of the environment (transition model and rewards
associated with states) known to the agent?

* Strictly speaking, not a property of the environment, but of the agent’s state
of knowledge
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Quiz question

Go to https://us.prairielearn.com/pl/course instance/147925/assessment/2390712

Join the course
Take the quiz called “17-Jan”


https://us.prairielearn.com/pl/course_instance/147925/assessment/2390712
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Artificial Intelligence 3E by
TethOOk Mackworth & Poole
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lecture.

FOUNDATIONS OF COMPUTATIONAL AGENTS ’ ) A
0O * Readings are optional; required
material is on slides, quizzes & MPs

Artificial Intelligence: Foundations of Computational Agents,

3rd Edition * Textbook is free online, so you may
David L. Poole and Alan K. Mackworth find itS Coverage Of Some material

This book is published by Cambridge University Press and the complete text is available here with
permission of CUP. Please consider buying the book. The text is © 2023, David L. Poole and Alan K. e p u
Mackworth. The html is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License.

This html uses the features of HTML5 and MathML, and requires modern browsers that support this.

Preface

Part | Agents in the World
What are Agents and How Can They be Built?
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This course provides an introductory survey of concepts and techniques in artificial intelligence. Intelligence is
the ability to decide, learn, plan, understand, communicate, perceive, and act; Al is the creation of machines that
do these things. This course gives a one- or two-week introduction to each of the seven aspects of intelligence,
with pointers to key mathematical concepts, articles and books.

Table of Contents This course assumes that you have taken data structures (CS225) and random variables (e.g., CS 360, ECE
313).
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On-line Tools

e CampusWire will be used for on-line question answering. The enroliment code is available in the slides for
lecture 1.

e PrairieLearn will be used for quizzes.

« Gradescope will be used for machine problems. The code to join Gradescope is on CampusWire.

* You can watch the lectures remotely on Mediaspace. Videos are usually available two hours after the end
of lecture.

Textbook

The textbook is Russell and Norvig, Artificial Intelligence: A Modern Approach, fourth edition.

You will also need a reference for Python, which we will use to write the MPs. A good place to start is the the
Python Tutorial.
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CampusWire
Add yourself to CampusWire if you're not already added:

https://campuswire.com/p/G5603CE97
Code 4442.

Class feed . Q Mark Hasegawa-Johnson * posted a note a day ago (edited)
! Visible to: Everyone v

CS 440/ECE 448: Artificial Intelligence

Alcategories | Q Welcome to CS 440/ECE 448!

X Pinned General

s Welcome to CS 440/ECE 448! Welcome to CS 440/ECE 448!

Welcome to CS 440/ECE 448! The c...

190 O adayago The course website is https://courses.grainger.illinois.edu/ece448/sp2024/.
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https://campuswire.com/p/G5603CE97

Grading: Quizzes, MPs, Exams, Project

* Quizzes: 15% of 3-credit grade
* Every lecture will have a quiz. Do it in class if you can.
* Due: 23 hours after the end of lecture.

* Machine Problems: 45% of 3-credit grade
* Every week will have an MP (11 in total)
* Due: Every Wednesday, at 1:00pm, starting NEXT WEDNESDAY

 Exams: 40% of 3-credit grade
e Will be held in person

e Literature Review: 100% of the 4 credit
* Ten quizzes on ten extra articles throughout the semester



Late Policy

* Quizzes, MPs, and Project components may be turned in late for
partial credit:
t
max|(1——, 0.5)
( 20

where t is the lateness, in days. This policy is intentionally lenient: if
you get sick, you can still turn in your homework late for most of the

credit.

* Further exemptions from this late policy are not granted for illness,
travel, or any other reason.



Lectures

* Lectures are MWF, 1pm,
Lincoln Hall Theater

* Lecture recordings are
automatically posted,
about 6 hours later, on
MediaSpace
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* Get started on MP0O1
* See you on Friday!
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