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COURSE CONTENT

B. Tech, 6thSemester, CE, EEE, MECH

Module-I: (12 hours) INTRODUCTION —-The Foundations of Artificial Intelligence; - INTELLIGENT
AGENTS - Agents and Environments, Good Behavior: The Concept of Rationality, the Nature of
Environments, the Structure of Agents, SOLVING PROBLEMS BY SEARCH — Problem-Solving Agents,
Formulating problems, Searching for Solutions, Uninformed Search Strategies, Breadth-first search, Depth-
first search, Searching with Partial Information, Informed (Heuristic) Search Strategies, Greedy best-first
search, A* Search, CSP, Means-End-Analysis.

Module-11: (12 hours) ADVERSARIAL SEARCH — Games, The Mini-Max algorithm, optimal decisions in
multiplayer games, Alpha-Beta Pruning, Evaluation functions, Cutting off search, LOGICAL AGENTS —
Knowledge-Based agents, Logic, Propositional Logic, Reasoning Patterns in Propositional Logic, Resolution,
Forward and Backward chaining - FIRST ORDER LOGIC - Syntax and Semantics of First-Order Logic,
Using First-Order Logic , Knowledge Engineering in First-Order Logic - INFERENCE IN FIRST ORDER
LOGIC — Propositional vs. First-Order Inference, Unification and Lifting, Forward Chaining, Backward
Chaining, Resolution

Module-111: (6 hours) UNCERTAINTY — Acting under Uncertainty, Basic Probability Notation, The
Axioms of Probability, Inference Using Full Joint Distributions, Independence, Bayes’ Rule and its Use,
PROBABILISTIC REASONING — Representing Knowledge in an Uncertain Domain, The Semantics of
Bayesian Networks, Efficient Representation of Conditional Distribution, Exact Inference in Bayesian
Networks, Approximate Inference in Bayesian Networks

Module-1V: (10 hours) LEARNING METHODS - Statistical Learning, Learning with Complete Data,
Learning with Hidden Variables, Rote Learning, Learning by Taking Advice, Learning in Problem-solving,
learning from Examples: Induction, Explanation-based Learning, Discovery, Analogy, Formal Learning
Theory, Neural Net Learning and Genetic Learning. Expert Systems: Representing and Using Domain

Knowledge, Expert System Shells, Explanation, Knowledge Acquisition.
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All the above-mentioned examples define the impact of artificial intelligence on
today’s life and show how intelligence can be developed artificially. Axtificial 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”. L e
" “It is a branch of computer science by which we can create intelligent
machines which can behave like humans, think like humans, and be able

to make decisions like humans.” e —

“Al can also be defined as:
(a) A computer system that attempts to model and apply intelligence the human
e _apply Inteligence ine. humal

e
A

|
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3 e Artificial Intelli ence f, i
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(b) A branch of computer science that deals with the simulation of intelligen
LA

behaviour in computers. * 5 '
(c) The capability of a machine to imitate human behaviour.
To create Al, first, we should know how intelligence is composed, as intelligence s

an intangible part of our brain which is a combination of reasoning, learning, problem.
solving, perception, language unde@\gjggz_gtq.
”ﬁ;achieve the above factors for a machine or software Attificial Intelligence requires
all the following disciplines:
e Mathematics \
\/_./B'i/(_)logy cacrmifie tudy o bbb 5Q )
_e-Peychology ¢ &-tudy ol mind & behavior)
\;,,,»Séciology Cludy oF Nuraan co AT P von ek c"n U fred i
\ _g,fC?mputer SIS | Sudy o o v ash 0N austo mation & ‘b .)
: e .Neurology C Nen ve < \1'L K “(\3 !

’ e \
‘.\o_/Statlstlcs ( S -tant t, ol ety

o *xh el ®
', s OF \Q v aDAW L TN A e brectadtion |
Prutentation oly |

e INTELLIGENCE

Fig. 1.1. Various Disciplines that constitute artificial intelligence

These are the disciplines that ar g
: etobef donw ; YOS I ‘
in the following ways: ocused on while creating artificial intelligence

a .
@ Kee:f\;e dlff?re“t types of models for which basic mathematics like linear algebra,
statisﬁcsquatlons’. concepts of coordinate geometry like distance formula, in
» Probability, correlations, mean, median, mode, etc. are to be focused

on, i :
dataas the field of data science completely depends on the analysis of collected
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" An Overview to Al

-

(b) Basic knowledg'e of computer science, instructions are to be given to implement
a model for which, a suitable programming language should be known.

(c) Jus.t. as s}gna!s in the human brain are processed using neurons, to develop
artificial intelligence in computers, an artificial neural network has to be created.

(d) A humar.m response depends on emotions and surroundings. So, to develop a
humanoid it is required that it should have a sense of emotions and adaptability.

** Humanoid is an artificially intelligent human, for example, Sophia, the robot.
Examples of Al:
e Google Assistant
e Alexa, Siri, Cortana

e Chatbots, for example, Endurance, Casper and Disney
e Face detection and recognition
e Recommender Systems, like suggestions on YouTube, Netflix and Amazon

All these examples will be discussed in detail in later chapters. Let us first discuss
when and how this term came into existence.

1.1. THE EVOLUTION OF Al TO THE PRESENT

Artificial Intelligence is not a new term and not a new technology for researchers. This
technology is much older than you would imagine. There are references of Mechanical
men in Greek and Egyptian mythology. Following are some milestones in the history
of modern Al which define the journey from its generation to development till date.

John McCarthy, Alan Turing, Marvin Minsky, Allen Newell, and Herbert
A. Simon are named as the “founding fathers” of artificial intelligence.

—— ————

1.1.1. Maturation of Artificial Intelligence (1943-1952)

e Year 1943: The first work which is now recognized as Al was done by Warren
McCulloch and Walter Pits in 1943. They proposed a model of artificial neurons.

e Year 1949: Donald Hebb demonstrated an updating rule for modifying the
connection strength between neurons. His rule is now called Hebbian learning.

o Year 1950: Alan Turingwas an English mathematician who pioneered Machine
learningin 1950. Alan Turing published “ComputingMachinery and Intelligence”
in which he proposed a test that could check the machine’s ability to exhibit
intelligent behaviour equivalent to human intelligence. It was called Turing test.

i B SR 0 D T B

-

1.1.2. Birth of Artificial Intelligence (1952-1956)

e Year 1955: Allen Newell and Herbert A. Simon created the “first artificial
intelligence program” which was named “Logic Theorist”. This program proved

5 MONALI PATEL




LAY o Artificial Intelligence for Engineers
4k "N\

38 of 52 Mathematics theorems and found new and more elegant proofs fe,

some theorems. ) . ' |
o Year 1956: The term “Artificial Intelligence™ was first coined by an American

compﬁﬂa-r’s—;:siﬂ;ntist John McCarthy at the Dartmouth Conference. For the first

time, Al was called as an academic field.
That was the time when high-level computer languages such as FORTRAN, LISp

and COBOL were invented. The enthusiasm for Al was very high at that time.

1.1.3. Golden years—Early enthusiasm (1956-1974)

Year 1966: The researchers emphasized on developing algorithms that could
solve mathematical problems. Joseph Weizenbaum created the first chatbot in

1966, which was named ELIZA.
e Year 1972: The first intelligent humanoid robot was built in Japan. It was

named WABOT-1.. -

1.1.4. First Al Winter (1974-1980)

The duration between the years 1974 to 1980 was the first Al winter. Al winter refers
to the period where computer scientists dealt with a sevre shortage of funding from the

government for Al research.
During Al winters, an interest in publicity on artificial intelligence was decreased.

1.1.5. Boom Time for Al (1980-1987)

* Year 1980: After the Al winter, Al came back with an “Expert System”. Expert
systems were programs that emulate the decision-making ability of a human
expert. In 1980, the first national conference of the American Association of
Artificial Intelligence was held at Stanford University.

1.1.6. Second Al Winter (1987-1993)

The duration between the years 1987 to 1993 was the second Al Winter. Investors
and the government stopped funding for Al research due to high costs but no concrete
results coming in. The expert system such as XCON was very cost-effective.

1.1.7. Emergence of Intelligent Agents (1993-2011)
* Year 1997: In the year 1997, IBM Deep Blue beat world chess champion Gary
Kasparov, and became the first computer to beat a world chess champion.

e Year 2002: For the first time, Al entered homes in the form of Roomba, a
vacuum cleaner.

® Year 2006: Al came into the Business world in the year 2006. Companies like
Facebook, Twitter, and Netflix also started using Al.

e Y
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An Overview to Al g R

1.1.8. DeepLearning, BigDataandAtrtificial GeneralIntelligence (2011-Present)

e Year 2011: In the year 2011, IBM’s supercomputer Watson won Jeopardy, a
quiz show, where it had to solve complex questions as well as riddles. Watson had
proved that it could understand natural language and can solve tricky questions

quickly, axibe il fl et

e Year 2012: Google launched an Android app feature “Google now”, which
was able to provide information to the user as apre_afctlon

e Year 2014: In the year 2014, Chatbot “Eﬁgglgéoostman” won a competition
in the infamous “Turing test.”

e Year 2018: The “Project Debater”, the first Al system from IBM debated on
complex topics with two master debaters and performed extremely well.

Google demonstrated an Al program “Duplex” which was a virtual assistant and
which gave hairdresser appointments on telephone call, and the lady on the other side
didn’t notice that she was talking with a machine.

-

1.2. VARIOUS APPROACHES TO Al v Qctence - Eﬂ%i"'-00!f*-‘rx§é

Artificial intelligence is both science and engineering. It is the science of understanding
intelligent entities—of developing theories that attempt to explain and predict the nature
of such entities, and it is the engineering of intelligent entities.
There are four main views of Al in the scientific literature as listed below. —
(a) Al means thinking humanly, i.e., thinking like a person. The field of Cognitive
Science delves into this topic, trying to model how humans think.
(b) Al means acting humanly, i.e., acting like a person. The classic example of
this is the “Turing test”.
(c) Almeansthinkingrationally, i.e., modellingthinkingasa logical process, where
conclusions are drawn based on some type of symbolic logic. S

S

(d) Al means acting rationally, ie., pérforming actions that increase the value of
the state of the agent or environment in which the agent is acting. For example,
an agent that is playing a game will act rationally if it ries to win the game.

L et us consider a real-life situation to understand the four views of Al better. Suppose
you ask a person to bring a glass of water to you. According to the four views, it is
elaborated below:

(a) The other person can grasp your command and understand that he/she has
to bring water. This is Thinking Humanly. R S

(b) The person grasps the command and brings you water whether in a glass or

a bowl. This is Acting Humanly,. T T
(c) The person after knowing the command can picture detailed possibilities of

7 | MONALI PATEL



A\
outcomes, like, the path they have to follow, the amount of water that will be
sufficient, selectinga proper container for water, etc. Thisis Thinking Rationally,
(d) The person does what detailed possibilities he thought rationally is an example
of acting rationally.
**The difference between “acting humanly” and “thinking humanly” is that the first
is only concerned with the actions, the outcome, or product of the human’s thinking
process; whereas the latter is concerned with modeling human thinking processes.

% 6 % A\ Artificial Intelligence for Engineers
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