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MSCIT Il Semester
COURSE Code: PSO2CINT33
Course Title: Artificial Intelligence

Unit 1: Artificial Intelligence (Al) and Knowledge Based Systems
(KBS)

Natural and Artificial Intelligence

Testing Intelligence with Turing Test, and Chinese Room
Experiment, Application Areas of Artificial Intelligence, Data
pyramid

Production systems and Al Based Searches like Hill Climbing and
Heuristic Search

KBS Structure, Components of KBS, Categories of KBS,
Knowledge-Based Shell, Advantages, Limitations and Applications
of KBS

Knowledge Acquisition, Knowledge Update
Factual and Procedural Knowledge Representations
Knowledge Based Systems Development Model
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Artificial Intelligence and KBS

Intelligence

ARG

Natural Intelligence

Responds to situations erxiny.
Makes sense of ambiguous or erroneous messages.

Assigns relative importance to elements of a
situation.

Finds similarities even though the situations might
be different.

Draws distinctions between situations even though
there may be many similarities between them.
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Artificial Intelligence and KBS

Intelligence

“Artificial Intelligence(Al) is the study of how
to make computers do things at which,
at the moment, people are better”

Elaine Rich, Artificial Intelligence,
McGraw Hill Publications, 1986

L
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Artificial Intelligence and KBS

|_‘ Artificial Intelligence

Intelligence

human thought process

heuristic methods

where people are better

/

\
v\ - non-algorithmic
Al

characteristics we associate knowledge using symbols
[ Acqu s with intelligence
‘.

Constituents of artificial intelligence
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Artificial Intelligence and KBS

|_1 Artificial Intelligence

Intelligence

ARG

Acceptable Extreme
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Nature of Al solutions
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intelligence in two circumstances;

Can you tell me

222222%673447 7

Turing test will fail to test for

A machine may well be
intelligent without being

able to chat exactly like a
human; and;

The test fails to capture the
general properties of
intelligence, such as the ability
to solve difficult problems or
come up with original insights.
If a machine can solve a
difficult problem that no

person could solve, it would,
in principle, fail the test.

The Turing test
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http://www.clipartguide.com/_pages/0511-0712-3114-5710.html

Chinese Room
Test

Chinese Room Test

The Chinese room argument holds that a digital

computer executing a program CanNNot be shown

to have a "mind", "understanding" or
"consciousness®, regardless of how intelligently or
human-like the program may make the computer
behave. (Even if the prog passes the Turing test!)

The argument was first presented by philosopher
John Searle in his paper, "Minds, Brains, and
Programs", published in Behavioral and Brain
Sciences in 1980.
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Artificial Intelligence and KBS

| [f you see this shape, | then produce this shape,

Chinese Room nﬁ“ " "B R "
Test followed by this shape, | followed by this shape,
n?% % " N‘F E[:E n-

l followed by this shape,
| n,[;t% %ﬁé "

I— https://mind.ilstu.edu/

oot
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Rich & Knight (1991) classified and described the different areas that
Artificial Intelligence techniques have been applied to as follows:

Mundane Tasks

» Perception - vision and
speech

* Natural language
understanding, generation,
and translation

Expert Tasks

» Engineering - design, fault
finding, manufacturing
planning, etc.

 Scientific analysis
* Medical diagnosis
* Financial analysis

.« Commonsense reasoning
«  Robot control Formal Tasks

» (Games - chess,
backgammon, checkers, etc.

» Mathematics- geometry,
logic, integral calculus,
theorem proving, etc.
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Artificial Intelligence and KBS

IS
4

Strategy makers apply morals, WBS Wisdom (experience)
principles, and experience to generate
policies
Higher management generates KBS Knowledge (synthesis)
knowledge by synthesizing
information

Middle management uses reports/info. DSS, MIS Information (analysis)
generated though analysis and acts
accordingly
TPS Data (processing of raw observations )

Basic transactions by operational
staff using data processing

v

Volume Sophistication
and complexity

Data Pyramid
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Artificial Intelligence and KBS

Water Jug Problem in Artificial Intelligence

- Consider two jugs: one having the capacity to hold 3
gallons of water and the other has the capacity to
hold 4 gallons of water.

Productlon
System

There is no other measuring equipment available
and the jugs also do not have any kind of marking on
them.

The task is to fill the 4-gallon jug with 2

gallons of water by using only these two jugs and
no other material.

Initially, both our jugs are empty.
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Artificial Intelligence and KBS

Water Jug problem in Artificial
Intelligence

(0.0)

2ADC

Production
System
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Production
System

Water Jug problem
In Artificial Intelligence
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X<4—->(4,Y)
Y<3->(X3)

X=d &d>0—(X-d,Y)
Y=d&d>0->(XY-d)
X>0-(0,Y)
Y>0- (X 0)
X+Y<4and
4,(Y-(4-X)
X+Y=3and
(X-3-Y)3)

X+Y< 4and
(X+Y,0)
X+Y<3and

(0, X+Y)

(2,0

©,Y)

Fill the 4-gallon jug

Fill the 3-gallon jug

Pour some water out of the 4-gallon jug
Pour some water out of 3-gallon jug
Empty the 4-gallon jug on the ground
Empty the 3-gallon jug on the ground
Pour water from the 3-gallon jug into the
4-gallon jug until the gallon jug is full.
Pour water from the 4-gallon jug into the
3-gallon jug until the 3-gallon jug is full.
Pour all the water from the 3-gallon jug
into the 4-gallon jug

Pour all the water from the 4-gallon jug
into the 3-gallon jug

Pour the 2-gallons water from 3-gallon
jug into the 4;gallon jug

Empty the 2-gallons in the 4-gallon jug on
the ground.

Fig. 2.3. Production rules (operators) for the water jug problen:.

Created by Priti Srinivas Sajja




Artificial Intelligence and KBS

A production system (or production rule system) is
a computer program which consists of a

l  Problem definition

« Setof rules
« Starting and ending situations

Production *  Working memory
System .
Lﬁﬂ.ﬂiﬁlﬁJ Problem Set of
‘ definition rules
OuU 0 "-x_\ J_/,‘I H ___,':
. Starting | '
LH.M and Working

‘ ending memory

| situations | |
N -

{
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Artificial Intelligence and KBS

il

Hill Climbing

L

Hill Climbing Search

Hill climbing is an Al based local search algorithm.
Also known as weak search, instead of blind search.

Control continuously moves in the direction of
increasing elevation/value to find the peak of the
mountain or best solution to the problem. It is
heuristic based search.

It terminates when it reaches a peak value where no
neighbor has a higher value.

It is also called greedy local search as it only looks

to its good immediate neighbor state and not beyond
that.
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Artificial Intelligence and KBS

Hill Climbing Search

objective lohal
. oba
function 5 . local
. maximum . plateau
maximum
shoulder

plateau
flat

>

current state
local search

state space

https://www.cs.iusb.edu/
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Artificial Intelligence and KBS

il

Hill Climbing

{1

Algorithm for Simple Hill Climbing:

Step 1. Evaluate the initial state, if it is goal state then
return success and Stop.

Step 2: Loop Until a solution is found or there is no new
operator left to apply.

Step 3: Select and apply an operator to the current state.

Step 4: Check new state:
If it is goal state, then return success and quit.
Else if it is better than the current state then assign
new state as a current state.
Else if not better than the current state, then return to
step2.

Step 5: Exit.
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Artificial Intelligence and KBS
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