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Artificial Intelligence

Lecture 1

Al Dr. Maha Wahbi
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Introduction (Chapter.1)

Intelligent Agents (Chapter.2)

Solving Problems by Search (Chapter.3 and chapter.4)
Constraint satisfaction Problems (Chapter.6).

Game Playing(Chapter.5)

Logical Agents (Chapter.7)

First Order Logic (Chapter.8)

Inference in logic (Chapter.9)

Classification




« Textbook: Stuart Russell & Peter Norvig
"Artificial Intelligence: A Modern Approach”
Prentice Hall Series in Artificial Intelligence.

Artificial Intelligence
Y A Modern Approach

Stuart
Russell

Introduction — Chapter 1




What is Artificial Intelligence (Al)?

Artificial Intelligence is composed of two words Artificial and Intelligence, where Artificial
defines "man-made," and intelligence defines "thinking power", hence Al means "a man-
made thinking power."

So, we can define Al as:

"It is a branch of computer science by which we can create intelligent machines which can
behave like a human, think like humans, and able to make decisions."

Artificial Intelligence exists when a machine can have human based skills such as learning,
reasoning, and solving problems
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Perceiving one’s environment. 4l cplsll el ol
Learning and understanding from experience. Rl (e agdlly aladl)
Knowledge applying successfully in new situations. suaa Yl e '_:-Iq_‘]:" aylaall (guld
Communicating with others, and more like. Ryl aa Jualsill
Acting in complex environments. saimall Sl L Jadll
Reasoning to solve problems and discover hidden Zaaidl 48l ali€ly Jlaadl Jal el
knowledge. {;J.hl_gll J_,-,]
Thinking abstractly, using analogies. el alastiidy sjaall Sl

Creativity, Ingenuity, Expressive—ness, Curiosity. coed guiaill ¢ el e 3508l cde )l op 1Y)




What is AI?

The science of making machines that:

Think like Think rationally
people
Act like people Act rationally

Acting
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Thinking Thinking
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Acting
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1. Systems that think like humans. by Jia S akaid
2. Systems that think rationally. e S0y Si Nl Y
3. Systems that act like humans . ol ) Jie Jaad adas LY
4. Systems that act rationally. sl JS5 Jaad alai L
P S Jpad) . Ly adi i Slingia oyl 8 535m00 A8ld) Al auen sl JS5yy
Human-like Rationally
Ol Fia Lidac
Think (1) Cognitive science Approach (2) Laws of thought Approach
il il ale dagia DSl il Aagia
Act (3) Turing Test Approach (4) Rational agent Approach
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Cognitive science : Think human-like

= An exciting new effort to make computers think; that it is, the
machines with minds, in the full and literal sense.

® Focus is not just on behavior and 1/0, but looks at reasoning process.

= Computational model as to how results were obtained.

® Goal is not just to produce human-like behavior but to produce a

sequence of steps of the reasoning process, similar to the steps followed
by a human in solving the same task.
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Thinking Humanly: Cognitive Modeling
48 el dadaill 1 g pdall sal)
To say a program thinks like a human, we must know humans think first.
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Learn about human thought in three ways: 1Ok Dy g il Sall e (i jas

e introspection — catching thoughts as they go by;
W )5 e ol S8y Lalall - 31 Jalal

e psychological experiments — observing a person in action;
Jaall el ad il 4 e - dsdill o jlal)

e brain imaging — observing brain activities. sEedll i puatll

Also compares reasoning steps to those in the human solution.
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Cognitive science constructs theories of the human mind by combining
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¢ experimental techniques from psychology ol ale (e Ay el i)

Thinking Rationally: “Laws of Thought” jS&ill ¢yl 68

Represent problems using logic and build programs to create intelligent

SystemS. . . .

% Big difference between solving a problem “in principle” and solving
it in practices.

el e Lol s "asall an e ASE s S 38

» Develop systems of representation to allow inferences to be like
‘Socrates is a man. All men are mortal. Therefore Socrates is mortal.”
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Goal is to formalize the reasoning process as a system of logical
rules and procedures for inference.




Acting Humanly: Turing Test

Alan Turing (1950)

Operational definition of intelligence

e A human interrogator poses some
written questions to another human
and a computer (or “robot”).

e The computer passes the test if
the interrogator cannot tell whether
the written responses come from

Human respondent Human interrogator Robot the human responder or the

computer.
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Acting Humanly

To pass the Turing test, the computer/robot needs:
— Natural language processing. duxuhall 22l allas
— Knowledge representation to store what it knows or hears.
PO PESRADRURECE FYRA JF
— Automated reasoning to answer questions and draw conclusions using
stored information.
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— Machine learning ¥/ alaill

Acting Rationally: Rational Agent

This course is about designing rational agents.

Rational behavior: doing the right thing
el ol ALl 1 AMEad) & L) I

expected to maximize goal achievement,
given the available information

Aaliall e glaall 15083 Cargll) (3t (e Sladl (sl (3885 0 a8 siall
e An agent is an entity that perceives and acts.
oy S yn S 8 dS )
e Arational agent is one that acts to achieve the best outcome.
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Relations to Other Fields

Philosophy LMaall g SV 3k 5 ¢ 3hatal) sAaLal)
— Logic, methods of reasoning and rationality.

Mathematics Allaia¥l s ASE da o 5l (aae) 5 el i 3a5) e 5l (ae) 5 s sall s ecibaa 3l sl 5 «UEY) 5 cans 1) Qi sclpzaly
— Formal representation and proof, algorithms, computation, (un)decidability, (in)tractability, probability.
Economics (Ol pre o 3l Al Aas) i a4y plai 5 cdadiall (aLaBY) aaY) A

— utility, decision theory (decide under uncertainty)

Neuroscience.cb steall dalles Clas 58 dguasl) LAY : Clac) ale
— neurons as information processing units.

Psychology/Cognitive Science .4 mall (jsfia s ccilaslaall ) gadlays ¢S Ha g bl Cojpaly CS 1308 jaall o lall/ i) ole
— how do people behave, perceive, process information, represent knowledge.

Computer engineering
— building fast computers

Control theory — <8l s e Cargll Al ankaad o Jan dadail apanaai; sl 4, ki
— design systems that maximize an objective function over time
Linguistics el sl g dé jmall Jiai ;Aalll Ble

— knowledge representation, grammar

Al History

e Gestation of Al (1934 - 1955)
— In 1943, proposed a binary-based model of neurons
— Any computable function can be modeled by a set of neurons
— A serious attempt to model brain

— 1950, Turing’s “Computing Machinery and Intelligence ”: turing test,
reinforcement learning and machine learning

* The Inception of Al (1956)

— Dartmouth meeting to study Al

— an Al program ”Logic Theorist” to prove many theorems
e Early Enthusiasm and great Expectation (1952-1969)

— General Problem Solver imitates the human way of thinking

— LISP (Al programming language) was defined

— 1965, Robinson discovered the resolution method — logical reasoning
* Al Winter (1966-1973)

— Computational intractability of many Al problems

— Neural Network starts to disappear




