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1. Who Was Archimedes?

ARCHIMEDES was a citizen of Greece. He was born in 287 B.C. in a city called Syracuse, on the island of Sicily.

When Archimedes was born, an olive branch was hung on the doorpost of the house to announce to all of Syracuse that Phidias the astronomer had a son. A slave dipped the baby in warm water and oil and then wrapped him in a woolen band, from his neck to his feet, like an Indian papoose.
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The birth of Archimedes was celebrated by two family festivals. When he was five days old, his nurse, carrying the tightly wrapped baby in her arms, ran round the circular hearth in the main living room of the house, with all the other members of the household, both the family and the slaves, running behind her. This ceremony put the baby forever under the care and protection of the family gods.
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The tenth day after he was born was Archimedes’ name day. Phidias had a party for all the family and their friends. In front of all the guests he solemnly promised to bring up his son and to educate him as a citizen of Greece. Then he gave the baby his name—Archimedes.

It was just a single name, without a first or last one. Maybe Archimedes was named after his grandfather, or a friend of the family, or a god. Much thought went into giving the baby a name, which was carefully chosen to bring him luck. Then the guests piled their presents near the swinging cradle, a sacrifice was offered to the gods, and finally a great feast was served.
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The family gods must have looked kindly on the baby Archimedes, and his name must have been well chosen, for he grew up to be one of the greatest scientists the world has ever had.

Most of the things you know about science would have dazzled and bewildered him. But many of the things you know about science began with Archimedes.

What was so unusual about a man who spent almost his whole life on one small island, more than two thousand years ago?

Many things about Archimedes were unusual. His mind was never still, but was always searching for something that could be added to the sum of things that were known in the world. No fact was unimportant; no problem was dull. Archimedes worked not only in his mind, but he also performed scientific experiments to gain knowledge and prove his ideas.

Many of his ideas and discoveries were new. They were not based on things that other people before him had found out.

Imagine what this means.

Nowadays we do not have to think about most things from the beginning, because we have the knowledge of all the things that men have learned over thousands of years.

The great mathematicians of modern times have the knowledge and the proofs of thousands of other mathematicians to help them. The greatest scientific discoveries are based on things other scientists have learned, bit by bit.

A famous scientist once said that he was able to see so far because he stood on the shoulders of giants. Archimedes was one of the giants. He was one of the first.

The scientists who came after him had more and more to work with. Archimedes had only the principles—the basic ideas—of the great mathematics teacher, Euclid, and these ideas—

that a straight line is the shortest distance between two points,
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and that the next shortest distance is a shallow curve,

[image: ]

and that each deeper curve is longer.
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That’s not much! But the mind of Archimedes—that curious, logical, wonderful, exploring mind—made up for the things people before him had not found out.

Archimedes began the science of mechanics, which deals with the actions of forces on things—

solid things, like stones and people,

liquid things, like water,

gases, like air or clouds.

He began the science of hydrostatics, which deals with the pressure of liquids.

He discovered the laws of the lever and pulleys, which led to machines that could move heavy loads, or increase speeds, or change directions.

He discovered the principle of buoyancy, which tells us why some things float and some things sink and some things rise into the air.

He discovered the principle of specific gravity, which is one of the basic scientific tests of all the elements.

An element is a basic substance. There are no combinations of substances in an element. Gold is an element, and so is silver, and so is lead.

The gas, hydrogen, is an element, and so is oxygen. But if you combine them together you get water, which is not an element, but a compound.

Archimedes discovered that every element, and even every combination of elements, has a different density, or weight for its size—and that this is a good way to tell one substance from another, even if they look alike. The density of any substance, compared with the density of an equal amount of water, is its specific gravity.

He invented the Archimedean screw, a device that is still used to drain or irrigate fields and load grain and run high-speed machines.

He invented a kind of astronomical machine that showed eclipses of the sun and moon. He estimated the length of the year, and the distances to the five planets that were known to the ancient world.

For three years his war machines defended the city of Syracuse against a great Roman fleet and army. But although he was a great inventor he considered inventing an amusement, and mathematics his real work.

Archimedes wrote brilliantly on almost every mathematical subject except algebra, which was unknown to the Greeks. (You can’t have algebra without the idea of zero, and no one thought of zero until hundreds of years after Archimedes lived.) Some of Archimedes’ mathematical theories were so complicated that even today they can be understood only by experts.
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He was the first to show that numbers unimaginably big, bigger than all the things there are, could be written and used.

He lit the flame that led to the invention of the calculus, which is the mathematics of changing rates and speeds and quantities.

The door to modern science opened through the mind of Archimedes.

But probably the most important thing Archimedes gave to the world was a logical way of thinking about mathematics. Like his predecessor, Euclid, he had a way of taking things in order, step by step, so that he could prove or disprove his ideas as he went along.

Archimedes lived in one of the greatest civilizations the world has ever known, among many brilliant minds, and yet he was outstanding even there.

What was the world of Archimedes like?
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2. The
World of Archimedes

IF YOU LOOK at a map of the world, you will
find Sicily in the Mediterranean Sea—an island off the toe of
Italy.
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A map of the world in Archimedes’ time looked
like the one on this page.

To the north, in Europe, lived many
half-civilized tribes who still wore skins for clothes, and lived
in caves or crude houses.

To the west, where the Mediterranean Sea flowed
through the Pillars of Hercules, there were only endless oceans, as
far as anyone knew.

To the south, past the thin strip of civilized
Egypt, there were great deserts, and beyond these, explorers who
sailed down the coast told of thick and steaming jungles inhabited
by savages they called “gorillas.”

East of the Mediterranean Sea there were
civilized countries and great cities, but beyond these stretched a
wild and barren land through which an occasional caravan traveled
to trade for silk in the Far East, which had a great civilization
of its own.

If you look at the map of Archimedes’ world
beside the map of our world it seems very small, but to the people
who lived then it seemed much larger than ours does to us.
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A jet plane can travel around our world in a
day.

A satellite can make the journey in
minutes.

But in the third century before Christ,
traveling from one place to another took weeks or months or even
years.

There were very few good roads. The Romans were
the first to understand the value of roads paved so that they were
not a sea of mud in the winter and a desert of dust and rocks in
the summer.

There were no fast ships.

During their whole lives most people never
traveled more than a few miles from the places where they were
born.

There was no television or radio, telephone or
telegraph. There were no newspapers or printing presses. But,
somehow, ideas got around.
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The ideas of the Greeks influenced the
thinking of the Western world forever after. They influenced our
science, our laws, and our arts. They laid a foundation for our
thinking about ethics—that is, the way we behave and the things we
think are right.

The Greeks were different from all the people
who came before them and from most of those who followed. Nobody
knows for sure why they were so
different, or what started them thinking in such a special
way.

What would it have been like, to live in Greece
then? What would it be like, to grow up with Archimedes?

If you were a boy in Archimedes’ time, growing
up on the island of Sicily or in almost any Greek city, your mind
was alive with curiosity. You expected strange and wonderful things
to happen and you watched for them in the streets and on the docks,
in the market place and everywhere else.

Syracuse was a busy city. Sicily was an island
colony of Greece, far from the Greek mainland and the islands
clustered near it, but close to Italy and not too far from the
coast of Africa. The docks of Syracuse were crowded with Greek
ships from all over the Mediterranean—ships loaded with fish from
the Black Sea and grain from Egypt, with many kinds of goods from
the factories of Athens.

The markets were jammed with merchants selling
goods; the narrow streets were crowded with busy, hurrying
citizens; workmen filled the prosperous shipyards which rang with
talk and laughter and the sound of saws and hammers.

The sea was the life of Syracuse. It was work,
and the road to her door. If you were a boy in Syracuse you would
spend many hours on the docks, watching the workmen and the
sailors, watching the ships come and go. You would ask why a sail
curved in the wind, and why a boat was built in a particular way.
If you were Archimedes, you probably asked why it floated at
all.

Nobody was too busy to stop and answer
questions. Because the Greeks thought that wondering was the
beginning of thinking, they asked questions about everything,
whether useful or useless.

What was the world made of?

Why was it like it was?

What were the reasons for anything?

They asked and answered and argued. The Greeks
argued about everything. They argued in the streets and in the
market, at meetings and on the docks, in the theater, at home, and
in the baths. But they didn’t argue angrily with each other, and
they listened as much as they talked—and that is the sensible way
to argue. They were quick to respect a reasonable argument and to
laugh at a silly one.

If you were a boy in Archimedes’ time you were
taught to think before you went to school.

[...]
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