Study Questions
The Infinite 395H
Topic 5


The Modern Concept of the Infinite 

Please read on the web page the relevant parts of the notes The Modern Concept of the Infinite.
Study Question.  Due the last day of classes.  The purpose of this question is to allow you to organize for yourself, in your own words, the central ideas that modern mathematics has taught us about the infinite.  From the perspective of the history of philosophy, and the history of ideas generally, what is important about this mathematical theory is that it helps answer questions about the infinite that have puzzled thinkers since antiquity and that still mislead ordinary people.  Here is the question:

In an essay of 2 to 4 pages (double space, 12 point type) explain in your own words, using definitions and examples to make yourself clear, why the idea of “counting” in the sense of matching elements of a group to the “counting numbers” 1, 2, 3, etc. is inadequate as an explanation of the concept of “is bigger than” or “has a larger magnitude”.  

The first of these idea – counting – is explained in mathematics by pairing the elements of a group with the counting numbers (defined by logicians as the natural numbers).  The second – the greater than relation – is explained by the various properties of the ordering relation (, which is defined with the purpose of explaining, “has a larger size.”   There are two important ways that counting in this sense fails to explain completely the notion of “size order”, and you should discuss both.  

1. The first concerns the various important properties of ( that are not revealed in the natural numbers, but that are progressively exemplified (“modeled”) by the full set of integers, the rational numbers, and the real numbers.  These properties are infinity both as a matter of increasing and decreasing “size”, density, and continuity.  Explain how these properties are not “captured” by the counting numbers by defining the properties and giving examples.

2. The second divergence between counting and size order arises in the case of infinite “groups”.  There are important properties of size order that are modeled by the transfinite ordinal numbers that cannot be distinguished by counting as modeled by the notion of the cardinality of an infinite set, as modeled by the transfinite cardinal numbers.  Again, you should explain these differences by defining key ideas, including infinite and the relevant properties of the ordering relation (, and by giving examples.  
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