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UNIT 1 MAN’S KNOWLEDGE OF
THE UNIVERSE

READING 1
THE POWER OF NEGATIVE THINKING®

John D. Barrow

John D. Barrow is Professor of Astrology at the University of Sussex, England. He is the author of
several best-selling books, including Theories of Everything (1991), Pi in the Sky (1992), The Artful
Universe (1995), and Impossibility: The Limits of Science and the Science of Limits (1998). This
last book, from which this text is taken, looks at what limits there might be to human discovery, and
what we might find, ultimately, to be unknowable, undoable, or unthinkable.

That's what I like Lord Young. While you all bring me
problems, he brings me solutions.
MARGARET THATCHER'

Bookshelves are stuffed with volumes that expound the
successes of the mind and the silicon chip. We expect science to
tell us what can be done and what is to be done. Governments
look to scientists to improve the quality of life and safeguard us Why is the word
from earlier “improvements.” Futurologists see no limit to
human inquiry, while social scientists see no end to the raft of
problems it spawns. The contemplation by our media of
science’s future path is dominated by our expectations of great
interventions: cracking the human genetic code, curing all our
bodily ills, manipulating the very atoms of the material universe,
and, ultimately, fabricating an intelligence that exceeds our own.
Human progress looks more and more like a race to manipulate

“improvements”  in

quotation marks?

What is the general
speculation about the

future of science?

* This is the first section of Chapter 1 “The Art of the Impossible” in Impossibility: The Limits of Science and the
Science of Limits. Oxford: Oxford University Press, 1998.
1 Thatcher, Margaret Hilda (1925-): first woman to hold the office of prime minister of the United Kingdom
(1979-1990).
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the world around us on all scales, great and small.

It would be easy to write such a scientific success story. But
we have another tale to tell: one that tells not of the known but of
the unknown; of things impossible; of limits and barriers which
cannot be crossed. Perhaps this sounds a little perverse. Surely
there is little enough to say about the unknown without dragging
in the unknowable? But the impossible is a powerful and
persistent notion. Unnoticed, its influence upon our history has
been deep and wide; its place in our picture of what the Universe
is like at its deepest levels is undeniable. But its positive role has
escaped the critics’ attention. Our goal is to uncover some of the
limits of science: to see how our minds’ awareness of the
impossible gives us a new perspective on reality.

When we are young we think we know everything. But if
we grow wiser as we grow older we will gradually discover that
we know less than we thought. The poet W.H. Auden' wrote of
human development that

between the ages of twenty and forty we are engaged in the process of
discovering who we are, which involves learning the difference
between accidental limitations which it is our duty to outgrow and the
necessary limitations of our nature beyond which we cannot trespass
with impunity.

Our collective knowledge of the nuts and bolts of the
Universe matures in a similar way. Some knowledge is simply
the accumulation of more facts, broader theories, and better
measurements by more powerful machines. Its rate of growth is
always limited by costs and practicalities that we steadily
overcome by attrition, little by little. But there is another form
of knowledge. It is the awareness that there are limits to one’s
theories even when they are right. While the modest investigator
might always suspect that there are things that will remain
beyond our reach, this is not quite what we have in mind. There
is a path of discovery that unveils limits that are an inevitable
by-product of the knowing process. Discovering what they are is
a vital part of understanding the Universe. This means that the

According to the
author, has enough
attention been paid to

the impossible?

What is the general

process of human
development
concerning the

understanding of man
himself?

1 Auden, Wystan Hugh (1907-1973): British-born American poet whose works include The Dance of Death (1933).

The quotation is from Dye’s Hand (1963).




READING 1 THE POWER OF NEGATIVE THINKING

investigation of the limits of our knowledge is more than a
delineation of the boundaries of the territory that science can
hope to discover. It becomes a crucial feature in our
understanding of the nature of this collective activity of
discovery that we call science: a paradoxical revelation that we
can know what we cannot know. This is one of the most striking
consequences of human consciousness.

There is an intriguing pattern to many areas of deep human
inquiry. Observations of the world are made; patterns are
discerned and described by mathematical formulae. The
formulae predict more and more of what is seen, and our
confidence in their explanatory and predictive power grows.
Over a long period of time the formulae seem to be infallible:
everything they predict is seen. Users of the magic formulae
begin to argue that they will allow us to understand everything.
The end of some branch of human inquiry seems to be in sight.
Books start to be written, prizes begin to be awarded, and of the
giving of popular expositions there is no end. But then
something unexpected happens. It’s not that the formulae are
contradicted by Nature. It’s not that something is seen which
takes the formulae by surprise. Something much more unusual
happens. The formulae fall victim of a form of civil war: they
predict that there are things which they cannot predict,
observations which cannot be made, statements whose truth they
can neither affirm nor deny. The theory proves to be limited, not
merely in its sphere of applicability, but to be self-limiting.
Without ever revealing an internal inconsistency, or failing to
account for something we have seen in the world, the theory
produces a “ no-go ” statement. We shall see that only
unrealistically simple scientific theories avoid this fate. Logical
descriptions of complex worlds contain within themselves the
seeds of their own limitation. A world that was simple enough to
be fully known would be too simple to contain conscious
observers who might know it.

DIFFICULT WORDS OR EXPRESSIONS

1. look to: to depend on someone to provide help, advice, etc.

What is the
significant feature in
our understanding of

the nature of science?

How do people see
human inquiry when
they firmly believe
mathematical

formulae?

What is the usual
thing that happens to
peopie?
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11.

12.

13.
14.
15.
16.
17.
18.
19.

. futurologist: a person who is learned in futurology, the study or forecasting of

potential development, as in science and society, based on current conditions and
trends

. raft: a great number, amount, or collection
. spawn: to bring forth; produce; give rise to
. perverse: directed away from what is right or good; marked by a disposition to

oppose and contradict

- drag in: to mention something when it is not really relevant to the topic
- outgrow: to cast aside, lose, or forget about as one develops or grows older; grow

out of

. trespass: to go onto a forbidden land without permission
. impunity: exemption from punishment, penalty, or harm
10.

nuts and bolts: the practical details of a subject or activity rather than abstract
ideas about it

practicality: the part of something that deals with or concerns practical events as
opposed to theory

attrition: a reduction or decrease in numbers, size, or strength; a wearing down or
weakening of resistance as a result of continuous pressure

delineation: the process or action of tracing the outline of

revelation: something which is made known, manifested, or exposed to view
intriguing: interesting; strange, mysterious, or unexpected

infallible: incapable of erring or failing; certain

in sight: likely to happen soon

fall victim of (to): to become a victim of something

no-go: not proceeding or functioning properly

MEANING AND IDEAS

1.
2.
3.

What does the author think of the notion of the impossible?
What are the two forms of knowledge that the author claims?
What does the last sentence of this text imply?



READING 2
MY BUILT-IN DOUBTER’

Isaac Asimov

Isaac Asimov was born in Russia in 1920. He went to the United States as a child and became a
citizen in 1928. He was introduced to science fiction in the magazines sold in his father’s candy
store, and he began writing science fiction stories himself while attending college. At one time a
biochemistry professor at the Boston University School of Medicine, Asimov now lives in New
York and writes full-time, and he has produced more than 200 books of fiction, nonfiction, humor,
and literary criticism. Among his most influential science fiction books are I, Robot (1950) and the
Foundation series, published as a trilogy in 1964. Asimov is also a prolific science writer for
popular audiences, and he writes a science column for the Isaac Asimov Science Fiction Magazine.
“My Built-in Doubter,” in which Asimov argues that doubt helps advance science, is from Fact and
Fancy (1961).

Once 1 delivered myself of an oration before a small but select
audience of non-scientists on the topic of “What Is Science?”
speaking seriously and, I hope, intelligently.

Having completed the talk, there came the question period,
and, bless my heart, I wasn’t disappointed. A charming young
lady up front waved a pretty little hand at me and asked, not a
serious question on the nature of science, but: “Dr. Asimov, do
you believe in flying saucers?”

With a fixed smile on my face, I proceeded to give the
answer I have carefully given after every lecture I have delivered.
I said, “No, miss, I do not, and I think anyone who does is a
crackpot!” Why was there the

And oh, the surprise on her face! surprise on the young

It is taken for granted by everyone, it seems to me, that | lady’sface?
because I sometimes write science fiction, 1 believe in flying
saucers, in Atlantis!, in clairvoyance and levitation, in the

* This essay is taken from The Blair Reader edited by Laurie G. Kirszner and Stephen R. Mandell, 1992 by
Prentice-Hall, Inc.
1 Atlantis: a mythological city, mentioned by Plato in his Republic, which is said to be beneath the sea.
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prophecies of the Great Pyramid, in astrology, in Fort’s theories',
and in the suggestion that Bacon® wrote Shakespeare.

No one would ever think that someone who writes fantasies
for pre-school children really thinks that rabbits can talk, or that
a writer of hard-boiled detective stories really thinks a man can
down two quarts of whiskey in five minutes, then make love to
two girls in the next five, or that a writer for the ladies’
magazines really thinks that virtue always triumphs and that the
secretary always marries the handsome boss—but a
science-fiction writer apparently must believe in flying saucers.

Well, T do not.

To be sure, I wrote a story once about flying saucers in
which I explained their existence very logically. I also wrote a
story once in which levitation played a part.

If I can buddy up te such notions long enough to write
sober, reasonable stories about them, why, then, do I reject them
so definitely in real life?

I can explain by way of a story. A good friend of mine once
spent quite a long time trying to persuade me of the truth and
validity of what I considered a piece of pseudo-science and bad
pseudo-science at that. I sat there listening quite stonily, and
none of the cited evidence and instances and proofs had the
slightest effect on me.

Finally the gentleman said to me, with considerable | How does the author
annoyance, “Damn it, Isaac, the trouble with you is that you have | introduce the topic

a built-in doubter.” “my built-in doubter”
To which the only answer I could see my way to making | and tell his direct
was a heartfelt, “Thank God.” opinion about it?

If a scientist has one piece of temperamental equipment
that is essential to his job, it is that of a built-in doubter. Before
he does anything else, he must doubt. He must doubt what others
tell him and what he reads in reference books, and, most of all,
what his own experiments show him and what his own reasoning
tells him.

Such doubt must, of course, exist in varying degrees. It is

1 Fort, Charles (1874-1932): journalist and editor who formulated theories about psychic and other phenomena.
2 Bacon, Francis (1561-1626): English philosopher who some believe is the actual author of Shakespeare’s works.



