Contents

1 Introduction........... ... .. .. . . i 1
1 An Initial Assignment........... ... i 1
2 About This Book . ... 7
2 Annotated Bibliography ................ ... .. .. .. .. .. .. .. .. 11
1 General Remarks ........ ... . 11
2 General Reference Works .. ........ ... .. . o i 18
3 General Biography........ .. ... . 19
4 General History of Mathematics . .......................... 21
5  History of Elementary Mathematics........................ 23
6 Source Books ... . 25
7 Multiculturalism . ........ ... .. 27
8 Arithmetic ....... . 28
9 GEOIMIEETY ottt 28
10 Calculus. . ..o 29
11 Women in SCIENCE . ..ottt ettt 30
12 Miscellaneous Topics . ... ..o 35
13 Special Mention . ... 36
14 Philately ... 38
3 Foundations of Geometry ............... ... ... .. .. .. .. ..., 41
1 The Theorem of Pythagoras ............. ... ... ... ...... 41
2 The Discovery of Irrational Numbers....................... 49
3 The Eudoxian Response .. ...... ... . .. .. . i, 59
4 The Continuum from Zeno to Bradwardine ................. 67
5 Tiling the Plane........ ... . . i 76
6 Bradwardine Revisited ........ ... .. . .. . . L. 83
4 The Construction Problems of Antiquity .................. 87
1 Some Background ........ .. ... 87
2 Unsolvability by Ruler and Compass . ...................... 89



VI

Contents

3 Comnic SeCtions .. ... 100
4 QUINtISECtION . ..o\ttt 110
5  Algebraic Numbers ....... .. ... i 118
6 Petersen Revisited .. ....... ... .. ... ... . 122
7  Concluding Remarks . ....... .. .. ... 130
A Chinese Problem .. ......... ... ... ... ... ... .. .. ... ....... 133
The Cubic Equation ......... ... ... ... ... ... .. ... ....... 147
1 The Solution . . ......... ... 147
2 Examples. ... ..o 149
3 The Theorem on the Discriminant ......................... 151
4 The Theorem on the Discriminant Revisited ................ 156
5 Computational Considerations ............................ 160
6 Ome Last Proof . ... ... ... .. . . . . . . 171
Horner’s Method .......... ... ... ... ... ... .. ... ... .. ... ... 175
1 Horner’s Method .......... ... .. .. . . ... 175
2 Descartes’ Rule of Signs ........ ... ... . i i 196
3 De Gua’s Theorem . ........... ... ... 214
4 Concluding Remarks . ........ .. . i i 222
Some Lighter Material ......... ... ... .. .. .. ... .. ..... 225
1 North Korea’s Newton Stamps ............ ... ... ... ... ... 225
2 A Poetic History of Science ......... ... ... ... ... 229
3 Drinking Songs. ... .. ..ot 235
4 Concluding Remarks .. ..... .. .. . o i 241
Small Projects............. 247
1 Dihedral Angles ........... i 247
2 Inscribing Circles in Right Triangles ....................... 248
3 COS 00 248
4 Old Values of m . ... 249
5 Using Polynomials to Approximate m ...................... 254
6 mala Horner ... . . 256
7 Parabolas ....... ... .. 257
8 Finite Geometries and Bradwardine’s Conclusion 38 ......... 257
9 Root Extraction........ ... . . . . 260
10 Statistical Analysis .......... .. 260
11  The Growth of Science . ......... ..., 261
12 Programming . ... ........ouiuiuinttnn i 261




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


