
II. Logos and Arithmos 

A. Logos as Ratio 

1] In the definitions in Book V and Book VII of Euclid’s Elements, why is number defined but 
magnitude not? 

2] Why do you think that for number, both part and parts are defined, in magnitude only ‘part’? 

3] Book V. defines a ration between magnitudes, but Book VII has no definition of ratio 

between arithmoi.  Why?


4] Describing what a proportion is for magnitudes is a much more complicated affair than 

describing proportions for arithmoi.  What does the definition of proportion for magnitudes 

mean, and why can it not be as simple as the definition of proportion for arithmoi?


5] Why does Euclid represent numbers with lines instead of points, as his Pythagorean 

predecessors do?  What is the difference in the >symbolic capacity > of the two means of 

representation?


6] Why do you think Diophantus precedes his known numbers (rather than his variables) with 
the symbol >M= (an abbreviation of >monad=)? 

7] Consider Euclid VII 37 AIf a number be measured by a certain number, the number 
measured will have a part having the same name as the measuring number.@  What does this 
mean?  What does it say about how Euclid considers fractions in relationship to the concept 
>arithmos=? 

8) Given the Greek understanding of fractions, why do you think they were only written as 

strings of unit fractions?  


9) One reason why 1 and 2 are not considered numbers by the Pythagoreans derives from their 
conception of a number as the sum of other numbers.  In this conception, 1 and 2 can only be 
generators of number, not numbers themselves.  The Pythagorean shape numbers in 
Nicomachus are a particular version of this conception of numbers as sums – in this case a 
number is a summation series.  Why do you think the Pythagoreans might have thought that 
this quality of being a sum was definitive to the concept ‘number’? 
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B. Magnitude and Multitude 

1] It is said that the Pythagoreans were the first to consider geometry and arithmetike (number theory) 
as one subject, which they called >mathematike= or >learnable=. It was not until Aristotle that the term 
seemed to gain general usage as meaning specifically these kinds of study (including then the rest of 
the classic >quadrivium=, music and astronomy).  It seems significant, and perhaps necessary, that in 
creating the axio-deductive system of theoretical geometry, the Pythagoreans convert geometry from 
a science of measurement to a science (perhaps) of shapes.  In doing so they banish all numbering 
from geometry and create a disjunct between number and magnitude. Given this, why do you think 
the Pythagoreans thought that these subjects should be grouped together under one label? 

2] Compare the definitions in Bk. V and Bk. VII of Euclid.  Note the differences and explain them 
(most important, contrast and compare Def. V.5, 6 and Def. VII. 20). 

3] Many of the propositions in Bk. V and Bk. VII are identical.  Make note of anything that occurs in 
one book but not the other, and speculate on the cause or meaning of such distinctions. 

4] What distinctions could one draw between magnitude and multitude if one considered only Euclid 
Bks. V. and VII? 

5] Thinking about Aristotle’s division of the genus ‘quantity’, and the Greek conception of arithmos, 
why do you think that magnitude and multitude are treated as entirely distinct subjects? 

6] Euclid’s Book VII takes four definitions to cover the same issues for magnitude that Book V. 
covers in one definition for multitude.  What do you think this says about either the relative 
complexity of the two concepts, or their relative ‘intuitiveness’? 

7] Does the fact that most of the definitions about proportion come in the book on magnitude 
indicate that magnitude is the genus, of which multitude is a species (given that all of these 
definitions apply also to arithmoi)?  Consult Aristotle on this. 

8] In the definitions of Book VII there is an elaborate system for classifying arithmoi.  Why is 
there not a similarly elaborate system of classification for magnitudes? (in our section on 
irrationals, you might consider whether or not Book X performs this function for magnitudes). 
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C. Quality and Quantity 

1] The first sentence in Ch. 6 of Aristotle’s Categories divides quantity into the sub-categories 
‘discrete’ and ‘continuous’. This is the first thing that Aristotle has to say about quantity, thus 
one assumes that it is the most fundamental, if not most important statement one can make about 
quantity. If this is the beginning of a definition, what kind of definition is it? 

2] These are the primary species of the genus ‘quantity’.  Why?  Can you think of any other ways 
to subdivide the idea of ‘quantity’? 

3] The division of relative position vs. no relative position is the second way that Aristotle 
divides the genus quantity. The division does not coincide with the first division.  Does it seem 
as important to you?  As ‘natural’? 

4] Again, in Ch. 6, Aristotle says “That which is not a quantity can by no means, it would seem, 
be termed equal or unequal to anything else”  Does this constitute a definition of quantity: if not 
an essential one, at least exclusive? 

5] The Pythagoreans supposedly began the tradition that considered the four mathematical 
sciences (arithmetike, geometry, music, astronomy) to be related as parts of a greater science of 
‘quantity’. Does Aristotle’s discussion of quantity support this contention? 

6] The word ‘Arithmos’ does not cover the same ground as ‘number.’ We have a few phrases 
that come close to expressing what ‘arithmos’ expresses: counting numbers, positive integers, 
natural numbers. The Greeks did not have a word that covers exactly the same ground that our 
word number covers.  Does ‘poson’[quantity, ‘how 

3



MIT OpenCourseWare
http://ocw.mit.edu

ES.2H3 Ancient Philosophy and Mathematics
Fall 2009

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.

http://ocw.mit.edu
http://ocw.mit.edu/terms


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice




