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Chapterl Introduction(1)
AT EEeR (1)

[Ex]

This is my first article on artificial intelligence written for peo-
ple in the age group of 15 to 25. This is the first and introductory
article on artificial intelligence, which is part of a whole series that 1
will write. Excuse my mistakes, because I am not used to writing
articles for people to read. All traditional articles would start with
the question“What is artificial intelligence”and then its definition.
Here I will not define artificial intelligence in the beginning causing
you to confuse yourself. If any of you have seen movies like War
Games, 2001: A Space Odyssey, Star Wars, etc, you may have
seen robots and machines, which talk with people, understand hu-
man language, etc. These machines are examples of artificial intelli-
gence. All these robots are fictitious and don’t exist in the time and
space that we live in. But is it possible to make such machines? To
know this, we must understand the essential difference between a
machine and the human brain.

The human brain consists of millions of neurons[1]), which are
thousands of times slower than the logic gates of computers. Hence,
computers perform calculations for which they have been pro-
grammed extremely fast. But try asking a computer to write poetry,
ask it whether it likes you or anything that you would ask a person
or any other human being. The computer would idiotically reply the
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user has given it invalid input(how insensitive). This is where arti-
ficial intelligence comes in. This is where I will define artificial in-
telligence. Artificial intelligence is a system, which tries to emulate
human intelligence within a computer, and gives the feeling of intel-
ligence to the user. The computer doesn’t have to be really intelli-
gent or it doesn’ t necessarily have to understand what is happening.
As long as the user feels that it is intelligent, it is called artificial in-
telligence. Hence, artificial intelligence isn’ t necessarily intelligent

but emulation of intelligence. (1)

So why do you have to read this dumb article written by a
dumb person on artificial intelligence? What does artificial intelli-
gence have to do with you? For this, you must show some REAL
intelligence and creativity and imagine your own computer talking to
you just as a robot would. You can just tell it how to solve some
mathematical problems, give it some examples, and after that it
starts solving them without anyone programming it to do so. Think
of a machine which will learn from its mistakes, have sensitiveness,
and other human qualities. Think of your refrigerator telling you to
get some more eggs because some guests are coming over, and the
eggs already in the fridge are not enough. This is a very short arti-
cle. Its motive is to motivate you to get interested and involved in
artificial intelligence.

Basic Questions

Q. What is artificial intelligence?

A. It is the science and engineering of making intelligent ma-
chines, especially intelligent computer programs. It is related to the
similar task of using computers to understand human intelligence,
but Al does not have to confine itself to methods that are biologically



observable.

Q. Yes, but what is intelligence?

A. Intelligence is the computational part of the ability to
achieve goals in the world. Varying kinds and degrees of intelligence
occur in people, many animals and some machines.

Q. Isn’t there a solid definition of intelligence that doesn’ t de-

pend on relating it to human intelligence? (2)

A. Not yet. The problem is that we cannot yet characterize in
general what kinds of computational procedures we want to call in-
telligent. We understand some of the mechanisms of intelligence and

not others.

Q. Is intelligence a single thing so that one can ask yes or no
for a question: Is this machine intelligent or not?

A. No. Intelligence involves mechanisms, and Al research has
discovered how to make computers carry out some of them and not

others. If doing a task requires only mechanisms that are well un-

derstood today, computer programs can give very impressive perfor-
mances on_these tasks. (3) Such programs should be considered
somewhat intelligent.

Q. Isn’t Al about simulating human intelligence?

A. Sometimes but not always or even usually. On the one
hand, we can learn something about how to make machines solve
problems by observing other people or just by observing our own
methods. On the other hand, most work in Al involves studying the
problems the world presents to intelligence rather than studying peo-
ple or animals. Al researchers are free to use methods that are not



observed in people or that involve much more computing than people

can do.

Q. What about 1Q? Do computer programs have 1Qs?

A. No. IQ is based on the rates at which intelligence develops
in children. It is the ratio[2]of the age at which a child normally
makes a certain score to the child’s age. The scale is extended to
adults in a suitable way. [Q correlates well with various measures of
success or failure in life, but making computers that can score high
on IQ tests would be weakly correlated with their usefulness. For
example, the ability of a child to repeat back a long sequence of dig-
its correlates well with other intellectual abilities, perhaps because it
measures how much information the child can compute with at once.

However, digit span is trivial for even extremely limited computers.

(4) However, some of the problems on IQ tests are useful chal-
lenges for Al.

Q. What about other comparisons between human and comput-
er intelligence?

A. Arthur R. Jensen , a leading researcher in human intelli-
gence, suggests as a heuristic hypothesis[3] that all normal humans
have the same intellectual mechanisms and that differences in intelli-
gence are related to quantitative biochemical [4] and physiological
conditions[5]. I see them as speed, short term memory, and the a-
bility to form accurate and retrievable long term memories.

Whether or not Jensen is right about human intelligence, the
situation in Al today is the reverse.

Computer programs have plenty of speed and memory but their
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abilities correspond to the intellectual mechanisms that program de-
signers understand well enough to put in programs. Some abilities
that children normally don’t develop till they are teenagers may be
in, and some abilities possessed by two year olds are still out. The '
matter is further complicated by the fact that the cognitive sciences
still have not succeeded in determining exactly what the human abil-
ities are. Very likely the organization of the intellectual mechanisms

for Al can usefully be different from that in people.

Whenever people do better than computers on some tasks or
computers use a lot of computation to do as well as people, this
demonstrates that the program designers lack understanding of the
intellectual mechanisms required to do the task efficiently.

Q. When did Al research start?

A. After WWII, a number of people independently started to
work on intelligent machines. The English mathematician Alan
Turing may have been the first. He gave a lecture on it in 1947. He
also may have been the first to decide that Al was best researched by
programming computers rather than by building machines. By the
late 1950s, there were many researchers on Al, and most of them

were basing their work on programming computers.

Q. Does Al aim to put the human mind into the computer?
A . Some researchers say they have that objective, but maybe
they are using the phrase metaphorically. The human mind has a lot

of peculiarities, and I’ m not sure anyone is serious about imitating
all of them.

Q. What is the Turing test?



A. Alan Turing’s 1950 article Computing Machinery and In-
telligence discussed conditions for considering a machine to be intelli-
gent. He argued that if the machine could successfully pretend to be

human to a knowledgeable observer then you certainly should con-

sider it intelligent. (5) This test would satisfy most people but not

all philosophers. The observer could interact with the machine and a
human by teletype (FL###L) (to avoid requiring that the machine
imitate the appearance or voice of the person), and the human
would try to persuade the observer that it was human and the ma-
chine would try to fool the observer.

The Turing test is a one — sided test. A machine that passes the
test should certainly be considered intelligent, but a machine could
still be considered intelligent without knowing enough about humans
to imitate a human.

Daniel Dennett’s book Brainchildren has an excellent discussion
of the Turing test and the various partial Turing tests that have been
implemented, i.e. with restrictions on the observer’s knowledge of
Al and the subject matter of questioning. It turns out that some

people are easily led into believing that a rather dumb program is in-
telligent.

Q. Does Al aim at human — level intelligence?
A. Yes. The ultimate effort is to make computer programs
that can solve problems and achieve goals in the world as well as hu-

mans. However, many people involved in particular research areas
are much less ambitious.

Q. How far is Al from reaching human — level intelligence?



When will it happen?

A. A few people think that human — level intelligence can be
achieved by writing large numbers of programs of the kind people
are now writing and assembling vast knowledge basis of facts in the

languages now used for expressing knowledge.

However, most Al researchers believe that new fundamental
ideas are required, and therefore it cannot be predicted when human

level intelligence will be achieved.

Q. Are computers the right kind of machine to be made intelli-
gent?

A . Computers can be programmed to simulate any kind of ma-
chine.

Many researchers invented non — computer machines, hoping
that they would be intelligent in different ways than the computer
programs could be. However, they usually simulate their invented
machines on a computer and come to doubt that the new machine is
worth building. Because many billions of dollars have been spent in
making computers faster and faster, another kind of machine would
have to be very fast to perform better than a program on a computer
simulating the machine.

Q. Are computers fast enough to be intelligent?

A. Some people think much faster computers are required as
well as new ideas. My own opinion is that the computers of 30 years
ago were fast enough if only we knew how to program them. Of
course, quite apart from the ambitions of Al researchers, computers
will keep getting faster. ’



Q. What about parallel machines?

A. Machines with many processors{6]are much faster than
single processor can be. Parallelism itself presents no advantages,
and parallel machines are somewhat awkward to program. When ex-
treme speed is required, it is necessary to face this awkwardness.

Q. What about making a child machine that could improve by
reading and by learning from experience?

A. This idea has been proposed many times, starting in the
1940s. Eventually, it will be made to work. However, Al programs

haven’t yet reached the level of being able to learn much of what a

child learns from physical experience. (6) Nor do present programs

understand language well enough to learn much by reading.

Q. Might an Al system be able to bootstrap itself to higher and
higher leve! intelligence by thinking about AI?

A. 1think yes, but we aren’t yet at a level of Al at which this
process can begin.

Q. What about chess?

A . Alexander Kronrod, a Russian Al researcher, said Chess is
the Drosophila of AI. He was making an analogy with geneticists’
[7)use of that frujt fly to study inheritance. Playing chess requires
certain intellectual mechanisms and not others. Chess programs now
play at grandmaster level, but they do it with limited intellectual
mechanisms compared to those used by a human chess player, sub-
stituting large amounts of computation for understanding. Once we
understand these mechanisms better, we can build human — level
chess programs that do far less computation than do present pro-



