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Artificial Intelligence
Lecture 1

Al Dr. Maha Whbee

Outline
1. Introduction (Chapter.1)
2. Intelligent Agents (Chapter.2)

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




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

i oty
bei:ave 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 environmenit. a3l plsl &l ol
Learning and understanding from experience. ladll (e agdlly aladll
Knowledge applying successfully in new situations. s Wl el Gajladl Gl
Communicating with others, and more like. Ayl e Jaalgill
Acting in complex environments. saiaall Sl & Jadll
Reasoning to solve problems and discover hidden Zaidl 4ipddl L€l Bl Jal sl
knowledge. {s_paLEll F]
Thinking abstractly, using analogies. ekl aladiuls dyaall Sl

Creativity, Ingenuity, Expressive-ness, Curiosity. coedguadl) ¢ uatll e 338l Aol pull op 1|




What is AI?

The science of making machines that:

Think like

people

Act like people &R

Q9

Think rationally

Act rationally

1. Systems that think like humans.
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2. Systems that think rationally. L SoMe JS S ol Y
3. Systems that act like humans . by e Jaad nki LY
4. Systems that act rationally. ceilie JS5 Jaad alai g
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Human-like Rationally
Ol Jia Sl
Think | (1) Cognitive science Approach (2) Laws of thought Approach
e il asle dagia DSl (il 8 dmgia
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. Al Al
= 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 o daall 1,2 <4l

To say a program thinks like a human, we must know humans think first.
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@ psychological experiments — observing a person in action; Jeall 2L s ) 280 e -
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¢ brain imaging — observing brain activities. & Leall Adalil 408) 5o

Formulate a theory of mind/brain S leall/Jaall 4y jlas de by

Express the theory in a computer program fsmls el (B A plaill e juill
Two Approaches

(U=l i a8 53/ jlal) Guiil ale 5 b jaall Alall
Cognitive Science and Psychology (testing/ predicting responses of human subjects)

Cognitive Neuroscience (observing neurological data)
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Thinking Rationally: “Laws of Thought” »siil) ¢ ¢

Represent problems using logic and build programs to create intelligent

systems. o .
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& Big difference between solving a problem “in principle” and solving
itin practices.  cilujlaall covn Leda g "Masall Cua e G Ja o € (358
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» 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 r reasoning process as a system of logical
rules and procedures for inference.
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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

Sl sl il 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. “azuhll 421l dxllas

— Knowledge representation to store what it knows or hears.
axany gl 48 ya La (p A0 A3 el Jiiad

— Automated reasoning to answer questions and draw conclusions using

stored information.
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— Machine learning (Y alaill




Acting Rationally: Rational Agent

This course is about designing rational agents.

Rational behavior: doing the right thing
ol ¢l ALl ;D) & L)

expected to maximize goal achievement, giLen the available

information ) ) )
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e An agent is an entity that perceives and acts.
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e Arational agent is one that acts to achieve the best outcome.
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Foundations of Al

Philosophy ABlial) 5 JY Y (3 5k g Shaiall rAdulal)
— Logic, methods of reasoning and rationality.
Mathematics Ala¥)y AA da o 5l (aae ) 5 ¢l A3l o 8 a8l (pae) 5 s sall 5 ecibaa 3 ) )5 (B 5 oo N Jial) icbaaly
— Formal representation and proof, algorithms, computation, (un)decidability, (in)tractability, probability.
Economics (Csal) pae Jla 8 )l Masl) ) all 4 Hlai g cdadiall tabai@¥) adl) A8 G

— utility, decision theory (decide under uncertainty)

Neuroscience. ol sleall dalles las € dpnanll LAY : Glacl ale
— neurons as information processing units.

Psychology/Cognitive Science .4 all o fiay g cila slaall & gadlay s (5 sS Ha 5 ¢l sy (S 1A jrall o lall/udill Gle
— how do people behave, perceive, process information, represent knowledge.

Computer engineering
— building fast computers

Control theory — <8l s e Cargll A aadaat e Jandh dadail aanaizaSail) 44 s
— design systems that maximize an objective function over time
Linguistics el 48 pmall Jiai 4zl ole

— knowledge representation, grammar




Al History

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
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
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Machine Translation

Speech Recognition

Face Recognition

Self-Driving Cars
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— explosion of use of large language models g cuar
= “art@niy| Here's 2 simpie arampis related tn artiicial intalkgencs:

— bigger and better
— still hard to separate hype from reality

o Cutting edge: generative speech
and language models

— speech synthesis
— speech translation
— speech chat
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