Saturday Morning Math Group

“To Infinity and Beyond”

Dr. Michael Starbird

A Pioneer in the Realm of the Infinite…Georg Cantor
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Georg Cantor was the son of a Danish merchant and Russian musician who spent most of his life in Germany. Around 1872, he discovered that the real numbers and the natural numbers were not of the same size. Upon proving this, he is said to have written in correspondence with another mathematician, David Hilbert, “I see it, but I do not believe it!” Unfortunately, though his work was indeed correct, this disbelief was shared by the mathematical community and Cantor was strongly personally attacked by his peers. During this period, Cantor began to experience strong bouts of depression and ended up spending a good deal of the end of his life in an asylum. As many pioneers, Cantor contributed greatly to mathematics and yet did not live to enjoy appreciation of his work. David Hilbert, one of the most celebrated mathematicians of the 20th century, described Cantor’s work as, “…the finest product of mathematical genius and one of the supreme achievements of purely intellectual human activity.”

Some Quotes on the Infinite…

“I saw…a quantity passing through infinity and changing its sign from plus to minus. I saw exactly how it happened…but it was after dinner and I let it go.”








--Winston Churchill

“There is no smallest among the small and no largest among the large; but always something still smaller and something still larger.”








--Anaxagoras

“I could be bounded in a nutshell, and count myself a king of infinite space.”






--William Shakespeare 

Cardinality: The Different Sizes of Sets…

Finite:

The number of elements in a finite set is equal to some non-negative integer, that is: 0, 1, 2, 3, 4,…and so on. 

Countably Infinite:

This is the smallest level of infinity, denoted 
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 (aleph-null). The set of natural numbers, {1, 2, 3, 4, 5,…} is countably infinite. All countably infinite sets can be put into one-to-one correspondence with the natural numbers. Some other countably infinite sets are:

The integers: {…-3, -2, -1, 0, 1, 2, 3,…}

The even numbers: {…-4, -2, 0, 2, 4,…}

The rational numbers: for example, -0.5, 2, 1/3, 29503.99

Uncountably Infinite:

Any infinite set which is not countable is uncountable. One very familiar uncountable set is the set of real numbers, for example: 5, 
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, π, 94.295203948

Other sets of the same size as the real numbers are:

The irrational numbers: for example, 
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The complex numbers: all numbers of the form 
[image: image4.wmf]bi

a

+

, where a and b are real numbers, and 
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The power set of the natural numbers: that is, the set of all subsets of the natural numbers

An example of an uncountable set larger than the real numbers is the power set of the real numbers: that is, the set of all subsets of the real numbers.

The Continuum Hypothesis:

The continuum hypothesis, which Cantor tried in vain to prove, states that there is no set whose size is strictly between that of the natural numbers and that of the real numbers. It has since been shown that the hypothesis can be neither proven nor disproven using standard Zermelo-Fraenkel set theory. This negative result is not universally accepted, however, so the hypothesis remains an active topic of research.

http://www.mathematik.de/








_142960704.unknown

_143350136.unknown

_143472272.unknown

_143530760.unknown

_143210728.unknown

