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Introduction

Numbers have exercised their fascination since the dawn of civilization. Pythagoras discovered that musical harmony depended on the ratios of small whole numbers, and concluded that everything in the universe was Number. Archimedes promised the tyrant Gelon that he would calculate the number of grains of sand required to completely fill the universe, and did so.

Two thousand years later Karl Friedrich Gauss remarked that ‘in arithmetic the most elegant theorems frequently arise experimentally as the result of a more or less unexpected stroke of good fortune, while their proofs lie so deeply embedded in darkness that they defeat the sharpest inquiries’.

Leopold Kronecker said that ‘God himself made the integers: everything else is the work of man’.

No other branch of mathematics has been so beloved by amateurs, because nowhere else are gems so easily discovered just below the surface, aided today by pocket calculators and computers. Yet no other branch has trapped and defeated so many great mathematicians, or led them to their greatest triumphs.

This is an elementary dictionary. It presents a multitude of facts, in simple language, avoiding complicated notations and symbols. The Glossary explains some basic terms. Others are explained where they occur.

In contrast to a dictionary of words, it has not always been obvious where a particular property should be entered. Is the fact that 52 = 32 + 42 a property of 5, or of 25? Generally speaking, if the larger number cannot be easily calculated, the entry is under the smaller number. Thus, look for properties of 1445 under 144.

More general searches, for sums of cubes, say, may be made using the Index.

The tables at the back are for the benefit of readers who cannot wait to look for their own patterns and properties. Computers and calculators, of course, can very easily produce more extensive tables; indeed they are an indispensable aid to any modern number puzzler who is not a calculating prodigy.

One of the charms of mathematics is that good mathematics never dies. It may fade from view, but it is not demolished by later discoveries.

Aristotle's physics was primitive and rudimentary. Archimedes' mathematics still shines brilliantly. Some of these curious and interesting numbers and their properties go back to the ancient Greeks. Others were discovered only the other day, and many more are waiting to be discovered, perhaps even by you, the reader of this book. That is one of the fascinations of mathematics.
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It would be impossible to credit all the sources for every property referred to. This is not a compendium of historical scholarship. I have given precedence to the discoverers, where known, and the sources, where these are unique to the best of my knowledge, of the most striking and unusual properties only.

Hundreds of books and journals have been trawled in search of curious and interesting numbers. If a particular number or property is missing, it could be that there was no room for it, even in this greatly enlarged edition, or it could be sheer ignorance on my part. Corrections and suggestions for additional entries will be welcomed.
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A List of Mathematicians in Chronological Sequence

	
Ahmes
	
c.1650 BC

	
Pythagoras
	
c.540 BC

	
Hippocrates
	
c.440 BC

	
Plato
	
c.430–c.349 BC

	
Hippias
	
c.425 BC

	
Theaetetus
	
c.417–369 BC

	
Archytas
	
c.400 BC

	
Xenocrates
	
396–314 BC

	
Theodorus
	
c.390 BC

	
Aristotle
	
384–322 BC

	
Menaechmus
	
c.350 BC

	
Euclid
	
c.300 BC

	
Archimedes
	
c.287–212 BC

	
Nicomedes
	
c.240 BC

	
Eratosthenes
	
c.230 BC

	
Diocles
	
c.180 BC

	
Hipparchus
	
c.180–c. 125 BC



	
Heron of Alexandria
	
c.75

	
Ptolemy
	
c.85–c.165

	
Nicomachus of Gerasa
	
c.100

	
Theon of Smyrna
	
c.125

	
Diophantus
	
1st or 3rd century

	
Pappus
	
c.320

	
Iamblichus
	
c.325

	
Proclus
	
410–485

	
Tsu Ch'ung-Chi
	
430–501

	
Brahmagupta
	
c.628

	
Al-Khwarizmi
	
c.825

	
Thabit ibn Qurra
	
836–901

	
Mahavira
	
c.850

	
Bhaskara
	
1114–c.1185

	
Leonardo of Pisa, called Fibonacci
	
c.1170–after 1240

	
al-Banna, Ibn
	
1256–1321

	
Chu Shih-chieh
	
early 14th century, c.1303

	
Pacioli, Fra Luca
	
c.1445–1517

	
Leonardo da Vinci
	
1452–1519

	
Dürer, Albrecht
	
1471–1528

	
Stifel, Michael
	
1486/7–1567

	
Tartaglia, Niccolò
	
c.1500–1557

	
Cardano, Girolamo (also known as Cardan)
	
1501–1576

	
Recorde, Robert
	
c.1510–1558

	
Ferrari, Ludovico
	
1522–1565

	
Viète, François
	
1540–1603

	
Ceulen, Ludolph van
	1540–1610
	
Stevin, Simon
	
1548–1620

	
Napier, John
	
1550–1617

	
Cataldi, Pietro Antonio
	
1552–1626

	
Briggs, Henry
	
1561–1630

	
Kepler, Johannes
	
1571–1630

	
Oughtred, William
	
c. 1574–1660

	
Bachet, Claude-Gaspar, de Meziriac
	
1581–1638

	
Mersenne, Marin
	
1588–1648

	
Girard, Albert
	
c.1590–c.1633

	
Desargues, Girard
	
1591–1661

	
Descartes, René
	
1596–1650

	
Fermat, Pierre de
	
1601–1665

	
Brouncker, Lord William
	
c.1620–1684

	
Pascal, Blaise
	
1623–1662

	
Huygens, Christian
	
1628–1695

	
Newton, Isaac
	
1642–1727

	
Leibniz, Gottfried Wilhelm
	
1646–1716

	
Bernoulli, Johann
	
1667–1748

	
Machin, John
	
1680–1751

	
Bernoulli, Nikolaus
	
1687–1759

	
Goldbach, Christian
	
1690–1764

	
Stirling, James
	
1692–1770

	
Euler, Leonhard
	
1707–1783

	
Buffon, Count Georges
	
1707–1788

	
Lambert, Johann
	
1728–1777

	
Lagrange, Joseph Louis
	
1736–1813

	
Wilson, John
	
1741–1793

	
Wessel, Caspar
	
1745–1818

	
Laplace, Pierre Simon de
	
1749–1827

	
Legendre, Adrien Marie
	
1752–1833

	
Nieuwland, Pieter
	
1764–1794

	
Ruffini, Paolo
	
1765–1822

	
Argand, Jean Robert
	
1768–1822

	
Gauss, Karl Friedrich
	
1777–1855

	
Brianchon, Charles
	
c.1783–1864

	
Binet, Jacques-Philippe-Marie
	
1786–1856

	
Möbius, August Ferdinand
	
1790–1868

	
Babbage, Charles
	
1792–1871

	
Lamé, Gabriel
	
1795–1870

	
Steiner, Jakob
	
1796–1863

	
de Morgan, Augustus
	
1806–1871

	
Liouville, Joseph
	
1809–1882

	
Shanks, William
	
1812–1882

	
Catalan, Eugène Charles
	
1814–1894

	
Hermite, Charles
	
1822–1901

	
Riemann, Bernard
	
1826–1866

	
Venn, John
	
1834–1923

	
Lucas, Edouard
	
1842–1891

	
Cantor, George
	
1845–1918

	
Lindemann, Ferdinand
	
1852–1939

	
Hilbert, David
	
1862–1943

	
Lehmer, D. N.
	
1867–1938

	
Hardy, G. H.
	
1877–1947

	
Ramanujan, Srinivasa
	
1887–1920
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