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18.1

Objectives E2F H &

After studying this chapter, students should be able to:

O Define and give a brief history of artificial intelligence. \ T&'&
fise

O Describe how knowledge is represented 4{a[ = = %&05% in an
intelligent agent.

Q Show how expert systemsEL 5z Z:.&¢ can be used when a human
expert is not available.

QO Show how an artificial agent can be used to simulate mundane
tasks performed by human beings.

O Show how expert systems and mundane systems can use
different search techniques to solve problems. 7 [E]§# = 75 /AR L
R

O Show how the learning process in humans can be simulatedf&#¢
MNEREE 7774, to some extent, using neural networks that create
the electronic version of a neuron called a perceptron.
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What is artificial intelligence?

Although there is no universally-agreed definition of
artificial intelligence, we accept the following definition that
matches the topics covered in this chapter:
ATEEBRECRGENRE - CHEREEARESHER
EREE - KR - % - BERIIES -

Avrtificial intelligence is the study of programmed
systems that can simulate, to some extent, human
activities such as perceiving, thinking,

learning and acting.

The term “artificial intelligence” was first coined
by John McCarthy in 1956.

18.3

Intelligent agents A T{{HH

An intelligent agent is a system that perceives its
environment, learns from it, and interacts with it
intelligently A TR E—EEKEFERE - SERE
BIHY %%t Intelligent agents can be divided into two broad
categories: software agents and physical agents.

Software Artificial Agents #rge A\ T

A software agent is a set of programs that are designed to
do particular tasks. For example, a software agent can
check the contents of received e-mails and classify them
into different categories?1i& B EAFHYEZE M (junk, less
important, important, very important and so on). Another
example of a software agent is a search engine used to search
the World Wide Web and find sites that can provide
information about a requested subject.
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Physical Artificial Agents Bf 84 A T.{03H

A physical agent (robot) is a programmable system that
can be used to perform a variety of tasks. Simple robots
can be used in manufacturing to do routine jobs such as
assembling, welding, or painting®UiEi%as A GE4HEE -~ 1§
B, Some organizations use mobile robots that do
routine delivery jobs such as distributing mail or
correspondence to different roomsfTEhi%2s A SE 7 BCER
42155 F5E]. Mobile robots are used underwater to prospect
for oil. A humanoid robot AJ#%2% A is an autonomous
mobile robot that is supposed to behave like a human.
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Al for Programming languages Al f8XE=

Although some all-purpose languages such as C, C++ and
Java are used to create intelligent software, two languages
are specifically designed for Al: LISP and PROLOG.
LISP (LISt Programming) was invented by John
McCarthy in 1958. As the name implies, LISP is a
programming language that manipulates lists.

PROLOG (PROgramming in LOGic) is a language that
can build a database of facts and a knowledge base of
rules. A program in PROLOG can use logical reasoning to
answer questions that can be inferred from the knowledge
base. For example,

P1: Linda is Mary’s mother P2: Mary is Anne’s mother
The system can deduce P3: Linda is Anne’s grandmother
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Another goal of Al is to create a machine that behaves
like an ordinary human. One of the meanings of the
word “perception” is understanding what is received
through the senses—sight, hearing, touch, smell,
taste, object KHRVAIZRMAES « T8 - 8% - H ~
R K HET AR EE. A human being sees a scene

through the eyes, and the brain interprets it to extract
the type of objects in the scene. A human being hears a
set of voice signals through the ears, and the brain
interprets it as a meaningful sentence, and so on.

One of the techniques for solving problems in artificial
intelligence is searching, which is discussed briefly in this
section. Searching can be describe as solving a problem
using a set of states (a situation). A search procedure

starts from an initial state, goes through intermediate
states until finally reaching a target state. {EfJ2EARRE R
I RGARREE H EEHRRE For example, in solving a puzzle#]
fi# 3k 75, the initial state is the unsolved puzzle, the
intermediate states are the steps taken to solve the puzzle
and the target state is the situation in which the puzzle is
solved. The set of all states used by a searching process is
referred to as the search spacef& = 2=[i.
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Search methods f&F 5%
There are two general search methodsfifEE Bz xA:
brute-force® 7 F % and heuristicER 8Tk

Brute-force search S /{8 E%

The brute force method is itself either breadth-firstE & &
5% or depth-firstZ &85, We use brute-force search if we
do not have any prior knowledge about the search. For
example, consider the steps required to find our way through
the maze with points A and T as starting#£ %5 and
finishing 4% ®Epoints respectively.
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Maze routing for a shortest path between two nodes

PR E SRR PR G 2 W25 © Expansioni#E
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Heuristic Search & =\{g =%

Using heuristic search, we assign a quantitative value called
a heuristic value (h value) to each node. ¥t &1 {E EiEE E—
{E&{E > Blh{E. This quantitative value shows the
relative closeness of the node to the goal state. h{E&k/\E[]

REHEITI B BGIARR
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Example 8-puzzle EBE=3=Eiy.:|

Another example of a puzzle that shows the search space is the
famous 8-puzzle. The tiles are numbered from 1 to 8. Given an
initial random arrangement of the tiles (the initial state), the goal
is to rearrange the tiles until a ordered arrangement of the tiles is
reached (the target state). The rule of the game is that a tile can be
slid into an empty slot.

3(8 1 112
= ‘ 8 4
45 7165
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Review Questions

> Please point out all the possible applications using Al.

» Please explain the major differences between bread-first
search and depth-first search.

> Please show the shortest path of a maze using bread-first
search. Sk r

1 1
-1 -1 1
1 1
-1 1 1
-1 -1 -1
-1 1| -1
1 1

»>Please build the 8-puzzle tree from initial state to target
state.
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