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PRELUDE

A memorial



October 5, 2011, 4:47 pm



Details

Steve Jobs died

Email received on my iPhone, Oct 5, 2011, 4:47 pm



Apple Store, Palo Alto, Oct 6, 2011, 7:30 am




Apple Store, Palo Alto, Oct 6, 2011, 7:30 am Apple Store, Palo Alto, Oct 7, 2011




Steve Jobs’ house, Waverley Street, Palo Alto, Oct 8, 2011



The First Personal

Computing Revolution..



Who was this¢ Where? When?

The young man could hardly contain his excitement. He was sure the invention he
had just seen could change the world. It would usher in a new era of personal
computing. No longer would a businessman or trader have to rely on a member of the

select brotherhood of computing professionals to crunch the numbers. He could do it
himself.

The people who showed him the invention were fascinated by how it worked, but they
clearly did not see what the young man could: its huge commercial potential. As so
often happens in history, the right person was in the right place at the right time. Not
only had the young man shown mathematical talent at an early age, he had grown up
in what was then the acknowledged world capital for innovation, particularly in the
business world. He also had the savvy to know how to make the invention available to
ordinary citizens. The trick was to package and market it to them directly, in a way
that they could at once appreciate and understand.

Within a few years, the young man had succeeded beyond all expectations — save
perhaps for his own far-sighted vision. The personal computing revolution was
underway, new businesses were being created, new ways of carrying out international
trade and commerce were developing, new financial institutions were being
established, and new fortunes were being made. The world would never be the same
again.
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Another memorial

Piazza XX Settembre across destroyed Central Bridge, September 1944
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The comparison.
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Leonardo Fibonacc:

4 Lived from around 1170 to around 1250; spent most
of his life in Pisa. Father an international businessman.

4 Traveled to Bugia, in North Africa, as a teenager to join his father.

4 Observed Muslim traders using a remarkable method for
performing calculations. (The one we use today.)

4 That system had been developed in India in the first seven centuries
of the first Millennium, and had been learned, used, and carried
northwards by Arabic speaking traders who traveled back and forth
along the Silk Road. Hence called Hindu-Arabic arithmetic.

4 On his return to Pisa, Leonardo wrote a mammoth book describing
this remarkable new way to write numbers and calculate with them,

called Lzber abbaci (“Book of Calculation”).

4 Completed in 1202, this book is generally credited with bringing the
Hindu-Arabic number system and its arithmetic to Europe, and
launching the modern, Western-led, commercial world.
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4 According to the tradition of the time, he would have been known as

“Leonardo Pisano” (“Leonardo of Pisa”).
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“Here begins the Book of Calculation Composed by Leonardo
Pisano, Family Bonaci, in the year 1202. {...}"

4 According to the tradition of the time, he would have been known as
“Leonardo Pisano” (“Leonardo of Pisa”).
4 In Liber abbaci, he refers to himself as filius Bonacci (“son of Bonacci”).

4 We should perhaps translate the phrase as “of the Bonacci family”.
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“Here beglns the Book of Calculation Composed by Leonardo
Pisano, Family Bonaci, in the year 1202. {...}"

4 According to the tradition of the time, he would have been known as
“Leonardo Pisano” (“Leonardo of Pisa”).

4 In Liber abbaci, he refers to himself as filius Bonacci (“son of Bonacci”).

4 We should perhaps translate the phrase as “of the Bonacci family”.

4 The name “Fibonacci” (from filzus Bonacci) was coined by the historian

Guillaume Libri in 1838.
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“Here begins the Book of Calculation Composed by Leonardo
Pisano, Family Bonaci, in the year 1202. {...}"

4 According to the tradition of the time, he would have been known as
“Leonardo Pisano” (“Leonardo of Pisa”).

4 In Liber abbaci, he refers to himself as filius Bonacci (“son of Bonacci”).

4 We should perhaps translate the phrase as “of the Bonacci family”.

4 The name “Fibonacci” (from filzus Bonacci) was coined by the historian
Guillaume Libri in 1838.

4 The “Fibonacci sequence” was so named by the French mathematician

Edouard Lucas in the 1870s, after Libri coined the nickname Fibonacci.



The Fibonacci sequence

The “Fibonacci sequence”, an unending sequence of whole numbers
that begins

1,1, 2,358, I3, 21, 34, 55, 89, 144, 233, 377, ---

The rule for generating new numbers in the sequence is that each number is the sum of
the two preceding numbers, so 1+1=2, 1+2=3, 2+3=4, etc.

This sequence arises when you solve a particular problem Leonardo gave in Lzber abbaci:
How Many Fairs of Rabbits Are Creakted bj One Pair i One Year

A certain man had one pair of rabbits together in a certain enclosed place,
and ohe wishes ko kihow how many are created from bthe pair ih ohe year when
ik is the nature of them in a single month to bear another pair, and in the
second momnth those born to bear also.

The numbers of pairs each month are the Fibonacci numbers. You can read off the
answer to Leonardo’s problem: 377 pairs.

The problem and its solution date back well before Leonardo.
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The birth of modern finance (13th Century)

Leonardos Real Legacy
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Leonardo’s real legacy?

William N. Goetzmann, Edwin J. Beinecke Professor of Finance and
Management Studies & Director of the International Center for Finance,
Yale University:

“The five-hundred-year period following the appearance of Lzber abbact saw the
development in Europe of virtually all the tools of financial capitalism that we know
today: share ownership of limited-liability corporations, long-term government and
corporate loans, liquid and active international financial markets, life insurance, life-
annuities, mutual funds, derivative securities, and deposit banking. Many of these
developments have their roots in contracts that were based on the mathematical
analyses Leonardo introduced to Western Europe through Lzber abbaci.”

In particular, according to Goetzmann, evidence in Liber abbaci suggests that
Leonardo was the first to develop present-value analysis for comparing the
economic value of alternative contractual cash flows. (The present value criterion is
now used by virtually all large companies in capital budgeting decision making. The
modern present-value formula was developed by economist Irving Fisher in 1930.)

William N. Goetzmann, Fibonacci and the Financial Revolution, in William N Goetzmann and K Geert
Rouwenhorst (eds), Origins of Value: The Financial Innovations that Created Modern Capital Markets, Oxford
University Press, 2005



Books Leonardo wrote
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The first page of a copy of the 1228 edition of
Liber abbaci kept in the Siena Public Library,
believed to date from the late 13th Century.



Books Leonardo wrote

4 The first edition of Lzber abbaci has not survived.
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The first page of a copy of the 1228 edition of
Liber abbaci kept in the Siena Public Library,
believed to date from the late 13th Century.



Books Leonardo wrote

4 The first edition of Lzber abbaci has not survived.

4 Leconardo completed a second edition in 1228, and
several late 13th or early 14th century copies exist.
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The first page of a copy of the 1228 edition of
Liber abbaci kept in the Siena Public Library,
believed to date from the late 13th Century.



Books Leonardo wrote

4 The first edition of Lzber abbaci has not survived.

*

*

Leonardo completed a second edition in 1228, and
several late 13th or early 14th century copies exist.

He wrote a shorter, simpler account of Hindu-Arabic
arithmetic, Lzbro di minor guisa (‘Book in a smaller
manner”) aimed at merchants, which modern
historians think was the work most responsible for
popularizing the new methods in Europe, but no
copies were found.
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Liber abbaci kept in the Siena Public Library,
believed to date from the late 13th Century.



Books Leonardo wrote

4 The first edition of Lzber abbaci has not survived.

4 Leonardo completed a second edition in 1228, and
several late 13th or early 14th century copies exist.

4 He wrote a shorter, simpler account of Hindu-Arabic
arithmetic, Lzbro di minor guisa (‘Book in a smaller
manner”) aimed at merchants, which modern
historians think was the work most responsible for
popularizing the new methods in Europe, but no
copies were found.

9 Practica geometriae (1220) is a geometry textbook.
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Books Leonardo wrote

4 The first edition of Lzber abbaci has not survived.

4 Leonardo completed a second edition in 1228, and
several late 13th or early 14th century copies exist.

4 e wrote a shorter, simpler account of Hindu-Arabic
arithmetic, Lzbro di minor guisa (‘Book in a smaller
manner”) aimed at merchants, which modern
historians think was the work most responsible for
popularizing the new methods in Europe, but no
copies were found.

4 Practica geometriae (1220) is a geometry textbook.

4 Flos (1225) presents Leonardo’s solutions to a series of
challenge problems posed to him in a public display in
the Court of the Emperor Frederick II.
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Books Leonardo wrote

4 The first edition of Lzber abbaci has not survived.

*

*

Leonardo completed a second edition in 1228, and
several late 13th or early 14th century copies exist.

He wrote a shorter, simpler account of Hindu-Arabic
arithmetic, Lzbro di minor guisa (‘Book in a smaller
manner”) aimed at merchants, which modern
historians think was the work most responsible for
popularizing the new methods in Europe, but no
copies were found.

9 Practica geometriae (1220) is a geometry textbook.

4 Flos (1225) presents Leonardo’s solutions to a series of

challenge problems posed to him in a public display in
the Court of the Emperor Frederick II.

4 Liber quadratorum. (“Book of Squares”, 1225) is an

impressive number theory book which, among other
things, examines methods to find Pythagorean triples.
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The furst personal computing revolution..

4 1202: First edition of Lzber abbaci.
4 Abbacus books (discovered in 1960s)

4 250 have survived:

Before 1300: 1 1301-1325: 8
1326-1350: 10 1351-1375: 6
1376-1400: 19 I401-1425: 16
142071450: 39  I45TT1475: 50
1476-1500: 66  After 1501: 30+
4 Abbacus schools (earliest known in Verona in 1294)

4 1340-1510: records of 20 in Florence alone



Why was Leonardo forgotten?



A victim of new technology
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The sole record

Luca Pacioli, 1494, Summa de arithmetica, geometria, proportioni et proportionalita.

2An0 since toe follotu for the
most part Leonardo Pisano, J
intend to clarify notv that any V) B
enunciation mentione?d toithout T et
the name of the author is to be ’
attributed to Leonardo.
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Who started the revolution?
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Books Leonardo wrote

4 The first edition of Lzber abbaci has not survived.

*

*

Leonardo completed a second edition in 1228, and
several late 13th or early 14th century copies exist.

He wrote a shorter, simpler account of Hindu-Arabic
arithmetic, Lzbro di minor guisa (‘Book in a smaller
manner”) aimed at merchants, which modern
historians think was the work most responsible for
popularizing the new methods in Europe, but no
copies were found

9 Practica geometriae (1220) is a geometry textbook.

4 Flos (1225) presents Leonardo’s solutions to a series of

challenge problems posed to him in a public display in
the Court of the Emperor Frederick II.

4 Liber quadratorum. (“Book of Squares”, 1225) is an

impressive number theory book which, among other
things, examines methods to find Pythagorean triples.
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Liber abbaci kept in the Siena Public Library,
believed to date from the late 13th Century.



Books Leonardo wrote

4 The first edition of Lzber abbaci has not survived.

*

*

Leonardo completed a second edition in 1228, and
several late 13th or early 14th century copies exist.

He wrote a shorter, simpler account of Hindu-Arabic
arithmetic, Lzbro di minor guisa (‘Book in a smaller
manner”) aimed at merchants, which modern
historians think was the work most responsible for
popularizing the new methods in Europe, but no
copies were found until 2003.

9 Practica geometriae (1220) is a geometry textbook.

4 Flos (1225) presents Leonardo’s solutions to a series of

challenge problems posed to him in a public display in
the Court of the Emperor Frederick II.

4 Liber quadratorum. (“Book of Squares”, 1225) is an

impressive number theory book which, among other
things, examines methods to find Pythagorean triples.
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My Leonardo books
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MAN » NUMBERS
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New York: Walker & Co. e-book original
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