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N ὖ č ć
T ’ ὖ ⁸T ἴ ἷ47 ⁹ὀ A N A R

A ἴ ὓὼ heaededec ⁸ἷ45a ἷ48a⁹, Pὺatώ ὰrίὼήs up hέaέtέtus’ rέtέὺὺίὼή ώὴ a ὺέssώὼ
ὰy hέώὲώἳrus ώὴ Cyrέὼέ, ίὼ wὶίάὶ tὶέ ὺatέr ὲέύώὼstratέὲ tὶέ ίὼάώύύέὼsuraὰίὺίty ώὴ
tὶέ sίὲέs ώὴ squarέs άώὼtaίὼίὼή tὶrέέ, ivέ, aὼὲ up tώ sέvέὼtέέὼ squarέ ὴέέt wίtὶ tὶέ sίὲέ
ώὴ ώὼέ squarέ ὴώώtἴ ὓὼ tὶίs papέr, wέ aὼaὺysέ ύώὲέrὼ sάὶώὺarὺy atέύpts tώ rέάώὼstruάt
tὶέ έxaάt άώὼtέὼt ώὴ tὶέ ὺέssώὼἴ Our uὼὲέrstaὼὲίὼή ώὴ tὶέ itὶἳάέὼtury ύatὶέύatίάs ίὼ
ήέὼέraὺ ⁸aὼὲ tὶέ έarὺy Pytὶaήώrέaὼ ώὼέ ίὼ partίάuὺar⁹ύay vary sίήὼίiάaὼtὺy ὲέpέὼὲίὼή
ώὼ wὶίάὶ ύέtὶώὲώὺώήy hέώὲώrus aάtuaὺὺy usέὲἴ
ὕ ὀ hέώὲώrus ώὴ Cyrέὼέ, hέaέtέtus, ὶίstώry ώὴ ύatὶέύatίάs, arίtὶύέtίάs, ήέἳ
ώύέtry, ίὼάώύύέὼsuraὰίὺίty, ytὶaήώrέaὼsἴ

e u, ἳ
,

ἳ

c ἴ ἴ ⁸ ⁹ἴ ὼίόώὺaἴὺέάίά@aὼtὶέspὶώrίaἴὼέtἴ ἳ
e uἴ
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s lἴ mὀ

htἴ ἷ45a ὀ [ὃ ]ὅ ὀ ἳ
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⁸ ⁹, , ἳ
ὅ ἳ , ἴ ⁸ἷ45 ⁹ ὀ ὀ ἳ

ё ὅ ὀ ἴ -
ὀ , , ὅ ἳ

ἴ ὂ…ὄ ⁸ἷ47ὲ⁹ ὀ
⁸ ⁹ ἳ , ἳ

, , ⁸ ⁹

s e u
⁸ ⁹ἴ ,

, ὤ ἴ ὦ ἳ
e uὀ e [ ] ἳ

⁸ ⁹
, ἳ

⁸ ⁹u ⁸Euάἴ ὦ, prώpἴ 2ὁ ἴ ἷ949ὀ ἷἶ3⁹ἴ ἳ
ἷ ὀ e

, ἳ
u ⁸Euάἴ ὦ, ὲέὴἴ ἷὁ ἴ ἷ949ὀ ἷἶἷ⁹ἴ

l e u ἳ
, ἳ

ἴ e u ⁸ , ⁹
, ἳ

, ⁸ ἴ
ὕὼώrr ἷ975ὀ 4ὁ vaὼ ὲέr ὥaέrὲέὼ ἷ96ἷὀ ἷ43⁹ἴ e u ἳ

ὁ ,
ἴ

m Pὺἴ htἴ ἷ45a ἷ48a ὃ Dὕ 43 4ὁ ἴ ἷ989ὀ 43ἷ 432ἴ
ἴ ἴ ἴ ἴ ἷ993ὀ ἷ98ὀ e

uἴ ἳ
ἴ ἴ ⁸Fώwὺέr ἷ92ἷὀ 25⁹ὀ ehέώὲώrus ὶέrέ was ὲrawίὼή sώύέ iήurέs ὴώr

us ίὼ ίὺὺustratίώὼ ώὴ rώώtsuἴ
e u e uἴ ἴ ⁸ὕὼώrr ἷ975ὀ ἷ8ἷ⁹ ἳ

ὀ ehέώὲώrus was prώvίὼή ὴώr us vίa ὲίaήraύs sώύέtὶίὼή aὰώut
pώwέrs, ίὼ partίάuὺar aὰώut tὶέ tὶrέέἳὴώώtἳpώwέr aὼὲ tὶέ ivέἳὴώώtἳpώwέr ὲέύώὼἳ
stratίὼή tὶat tὶέsέ arέ ὼώt άώύύέὼsuraὰὺέ ίὼ ὺέὼήtὶ wίtὶ tὶέ ώὼέἳὴώώtἳpώwέr, aὼὲ
sέὺέάtίὼή έaάὶ pώwέr ίὼὲίvίὲuaὺὺy ίὼ tὶίs way up tώ tὶέ sέvέὼtέέὼἳὴώώtἳpώwέrὁ ὰut ίὼ
tὶίs ώὼέ ὴώr sώύέ rέasώὼ ὶέ έὼάώuὼtέrέὲ ὲίiάuὺtyuἴ
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e u ὁ ἳ
, ἴ , e ἳ

u ,
⁸Burόέrt ἷ972ὀ 4ἶ3 ὼἴ ἷ2, 42ἷ ὼἴ ἷἷ9, 45ἷ 452 ὼἴ 23⁹ἴ

2ἶἷ2ὀ 22, 5ἷ, ἷἶἶ,
ἷἷ4 ἷἷ5ἴ , , ἴ

, e u ἳ
,

ὤ ἴ ⁸ ἴ
2ἶἷ2ὀ 243⁹ἴ

,
⁸vώὼ Frίtά ἷ945ὀ 257ὁ Hέὺὺέr ἷ958⁹, ἳ

,
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, ἳ
ἴ , ἳ
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, ἴ , ἳ

, ἳ
ἳ

⁸ , ⁹, , ἳ
, ἳ

, e u ἴ
ὀ

⁸ἷ⁹ ἳ
ὅ ⁸2⁹

⁸ ἴ 2ἶἷ2ὀ 236 ἴ ἷ28ὁ vaὼ ὲέr ὥaέrὲέὼ ἷ96ἷὀ ἷἶ7⁹ἴ ἳ

ὀ e ἳ
√3 √ἷ7, ἳ

√2, ἳ
u ⁸ 2ἶἷ2ὀ 239⁹ἴ

e u ,
⁸e √2u⁹ ὀ ἴ Burόέrt ἷ972ὀ 463ἴ

e u, ἴ ἴ
e u ⁸eὲώtἳarίtὶύέtίάsu, epέὰὰὺέἳarίtὶύέtίάsu⁹ἴ ἳ

ἳ
⁸ ῆ ⁹ἴ e u

ὀ Burὼέt ἷ948ὀ 99 ἷἶ7ὁ Bέάόέr ἷ936ὀ 538ἴ
⁸Dὕ 23 B 2ὁ ἴ ὕὼώrr ἷ975ὀ

ἷ37⁹, e u ⁸Arίstἴ Pὶἴ 2ἶ3a8 ἷ3ὁ ἴ 2ἶἷ2ὀ 244ὁ
ὕὼώrr ἷ975ὀ ἷ55ὁ vώὼ Frίtά ἷ945ὀ 252⁹, ⁸Dὕ 47 B 4ὁ ἳ

ἴ Burόέrt ἷ972ὀ 22ἶ ἷ ὼἴ ἷ4ὁ Hufύaὼ 2ἶἶ5ὀ 225 6⁹ἴ ἳ
ὁ ἳ

⁸Euάἴ ὤὓὓ, ὲέὴἴ 6, 7⁹ ἳ

e u ⁸Arίstώxἴ ὴrἴ 23 ὃ Dὕ 58 B 2ὁ ἴ Burὼέt ἷ948ὀ 288 9ὁ
vaὼ ὲέr ὥaέrὲέὼ ἷ96ἷὀ ἷἶ8 fἴὁ Pὶίὺίp ἷ966ὀ ἷἶ3, 2ἶ3ὁ Burόέrt ἷ972ὀ 33 ὼἴ 27ὁ
2ἶἷ2ὀ 226, 226 7 ἴ 8ἶ⁹ἴ

e u ⁸Nέtά 2ἶἷ4ὀ ἷ78 9, ἷ83, ἷ79 ὼἴ 36⁹ἴ
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ἳ
√N ⁸N − ἷ⁹ ἵ 2 ⁸N + ἷ⁹ ἵ 2s⁰ἴ ἳ

,
ὀ e N

, N
⁸N + ἷ⁹ ἵ 2 ἳ

⁸N − ἷ⁹ ἵ 2 …
N , √N ἳ

N + ἷ,
N − ἷussἴ

ἴ ἷὀ √3ὀ
⁸ὖuаίć 2ἶἷ5ὰὀ ἷἷἴ6⁹ἴ

, ἷ7 ἳ
, , ἳ

, ἴ ὖuаίć 2ἶἷ5ὰὀ ἷ2ἴ5ἴ ,
, ἴ ὕὼώrr ἷ975ὀ ἷ93ἴ

ὕὼώrr ἷ975ὀ 62 ἷἶ8, ἷ7ἶ 2ἷἶἴ
s⁰ ὕὼώrr ἷ975ὀ ἷ82ἴ
ss ὕὼώrr ἷ975ὀ ἷ8ἷ 2ἴ
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ἴ

, e , ⁸uὼίt⁹ ἳ
A ὀB, ,
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B uἴ , ἳ

3 , ἳ
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, ἳ
e u A

B 2Bἴ e ‘ ’ ἳ
, ,

, , ἳ
uslἴ
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, ,

smἴ
ἳ

, ,
⁸ ἴ ἴ, ἳ

⁹ἴ ἳ
ἴ 2ἴ

A B

CD

ἴ 2ὀ √2
ἴ

sl ὕὼώrr ἷ975ὀ ἷ83 4, 2ἶ6 7 ὼἴ 3ἷἴ
sm ὖuаίć 2ἶἷ5aὀ 27ἴ
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s Euάἴ ὤὓὓὓ, prώpἴ ἷ4ὁ ἴ ἷ949ὀ 57ἴ
s ὖuаίć 2ἶἷ5aὀ 27ἴ
s ὖuаίć 2ἶἷ5ὰὀ 2ἴ8ἴ
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s ὖuаίć 2ἶἷ5aὀ 27ἴ
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, √2 ὃ a ἵ bἴ , p a ἳ

, ἴ ἴ p ἵ a ἴ ἳ
⁸e u, ἳ

⁹ὁ , p a, √2 ὃ p ἵ a lmἴ

l⁰ e u
⁸ὦἴἷἷ7ὀ Hέatὶ ἷ956ὀ 3ἴ2⁹ἴ ὁ

ἴ ἴ ἳ ⁸ ἴ ἴ ἴ ὀ ἷ949⁹ἴ
ls Arίstἴ APrἴ 4ἷ 23 32ὁ ἴ ἷ978ὀ ἷ67 ἷ68ἴ
ll ἴ ⁸Cώὼway, Sὶίpύaὼ 2ἶἷ3ὀ 4⁹ἴ
lm Cώὼway, Sὶίpύaὼ 2ἶἷ3ὀ 2ἴ
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l ἴ
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ἴ

l Cώὼway, Sὶίpύaὼ 2ἶἷ3ὀ 5ἴ
l ὖuаίć 2ἶἷ5aὀ 28 9ἴ
l Euάἴ ὓὦ, prώpἴ ἷ4ὁ ἴ ἷ949ὀ 83ἴ
l ὖuаίć 2ἶἷ5ὰὀ ἷ2ἴἷἴ
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Dὕ Dίέ Fraήύέὼtέ ὲέr ὤώrsώόratίόέr ἵ Grίέάὶίsάὶ uὼὲDέutsάὶ vώὼHἴ Dίέὺsὁ
6ἴ Aulἴ ὶrsήἴ vώὼ ὥἴ ὕraὼάἴ Bὲέἴ ἷ 3ἴ Bέrὺίὼὀ ὥέίὲύaὼὼ, ἷ95ἷ ἷ952 ἴ

Euάἴ Euάὺίὲίs Eὺέύέὼta ἵ έὲίὲίt έt ὖatίὼέ ίὼtέrprέtatus έst ὓἴὖἴ Hέίὰέrήἴ ἴ ὓ
ὤἴ ὖίpsίaέὀ ίὼ aέὲίὰus BἴGἴ Tέuὰὼέrί, ἷ883 ἷ888ἴ

ἷ993 ἴ ἵ ἴ ἴ ἴ , ἳ
ἴ ἴ ἵἵ ἴ 4ἳ ἴ
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ἴ ἴ ἳ

ἴ ἴ ἴ ἴἳ ἴὀ ἳ
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ἷ978 ἴ ἵ ἴ ἴ ἴ ἵἵ ἳ
ἴ 4ἳ ἴ ἴ 2ἴ ἴὀ e u, ἷ978ἴ ἴ ἷἷ7 254ἴ

Hέatὶ ἷ956 hέ hίrtέέὼ Bώώόs ώὴ Euάὺίὲ’s Eὺέύέὼts ἵ Traὼsὺatέὲ ὴrώύ
tὶέ Tέxt ώὴ Hέίὰέrή wίtὶ ὓὼtrώὲuάtίώὼ aὼὲ Cώύύέὼtary ὰy Sίr hώύas
ὖἴ Hέatὶἴ ὤώὺsἴ ἷ 3ἴ Nέw ὧώrόὀ Dώvέr Puὰsἴ, ἷ956 [ὃ Caύὰrίὲήέ UP, ἷ925l]ἴ

Fώwὺέr ἷ92ἷ Pὺatώἴ hέaέtέtus ἵ Eὼήὺίsὶ traὼsὺatίώὼ ὰy HἴNἴ Fώwὺέr ἵἵ Pὺatώ
ίὼ Twέὺvέ ὤώὺuύέsἴ ὤώὺἴ 7ἴ ὖώὼὲώὼὀ ὥίὺὺίaύ Hέίὼέύaὼὼ, έtάἴ, ἷ92ἷἴ Pἴ ἷ
257ἴ ⁸ὖώέὰ Cὺassίάaὺ ὖίὰrary ἷ23ἴ⁹

, ἷ986 . ., . . ἵἵ ἴ
№ ἷ ⁸ἷ986⁹ἴ ἴ 7 ἷ2ἴ

2ἶἷ2 . . ἴ ἴὀ ἳ
, 2ἶἷ2ἴ

Bέάόέr ἷ936 Beckeb O. Dίέ ὖέὶrέ vώὼ Gέraὲέὼ uὼὲ Uὼήέraὲέὼ ίύ ὼέuὼtέὼ
Buάὶ ὲέr έuόὺίὲίsάὶέὼ Eὺέύέὼtέ ἵἵuέὺὺέὼ uὼὲ Stuὲίέὼ άur Gέsάὶίάὶtέ ὲέr
ὗatὶέύatίό, Astrώὼώύίέ uὼὲ Pὶysίόἴ Aὰtἴ Bὀ Stuὲίέὼ ἵ ὶrsήἴ vώὼ Oἴ Nέuἳ
ήέὰauέr, ὔἴ Stέὼάέὺ, Oἴ Tώέpὺίtάἴ Bὲἴ 3ἴ Bέrὺίὼὀ ὔἴ Sprίὼήέr, ἷ936ἴ Sἴ 533 553ἴ

Burόέrt ἷ972 BebkebdW. ὖώrέ aὼὲ Sάίέὼάέ ίὼ Aὼάίέὼt Pytὶaήώrέaὼίsύἴ Caύἳ
ὰrίὲήέ, ὗassἴὀ Harvarὲ Uὼίvέrsίty Prέss, ἷ972ἴ
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Burὼέt ἷ948 Bebned J. Earὺy Grέέό Pὶίὺώsώpὶyἴ ὖώὼὲώὼ, ἷ948 ἴ
Cώὼway, Sὶίpύaὼ 2ἶἷ3 Conway H., Shipman J. Extrέύέ Prώώὴs ὓὀ hέ ὓrraἳ

tίώὼaὺίty ώὴ √2 ἵἵ hέ ὗatὶέύatίάaὺ ὓὼtέὺὺίήέὼάέr 35ἴ3 ⁸2ἶἷ3⁹ἴ Pἴ 2 7ἴ
vώὼ Frίtά ἷ945 Fbidz K., von. hέ Dίsάώvέry ώὴ ὓὼάώύύέὼsuraὰίὺίty ὰy Hίpἳ

pasus ώὴ ὗέtapώὼtuύ ἵἵ Aὼὼaὺs ώὴ ὗatὶέύatίάs 46 ⁸ἷ945⁹ἴ Pἴ 242 264ἴ
Hέatὶ ἷ98ἷ Headh T.L.AHίstώry ώὴ Grέέόὗatὶέύatίάsἴ ὤώὺἴ ἷ 2ἴ Nέw ὧώrόὀ

Dώvέr Puὰsἴ, ἷ98ἷἴ
Hέὺὺέr ἷ958 Helleb S. Dίέ Eὼtὲέάόuὼή ὲέr stέtίήέὼ Tέίὺuὼή ὲurάὶ ὲίέ Pytὶaἳ

ήώrέέr ἵἵ Aὰὶaὼὲὺuὼήέὼ ὲέr ὲέutsάὶέὼ Aόaὲέύίέ ὲέr ὥίssέὼsάὶatέὼ άu
Bέrὺίὼ, ὕὺassέ fПr ὗatὶέύatίό, Pὶysίό, uὼὲ Tέάὶὼίό 6 ⁸ἷ958⁹ἴ Sἴ 5 28ἴ

HέrάἳFίsάὶὺέr ἷ998 Hebz-Ficchleb R. A ὗatὶέύatίάaὺ Hίstώry ώὴ tὶέ Gώὺὲέὼ
Nuύὰέrἴ ὗίὼέώὺa, Nὧὀ Dώvέr Puὰἴ, ἷ998ἴ

Hufύaὼ 2ἶἶ5 Hefman C.A. Arάὶytas ώὴ Tarέὼtuύὀ Pytὶaήώrέaὼ, Pὶίὺώsώἳ
pὶέr aὼὲ ὗatὶέύatίάίaὼ ὕίὼήἴ Caύὰrίὲήέ UP, 2ἶἶ5ἴ

ὓtarὲ ἷ96ἷ Idabd J. ὖίvrέs arίtὶύétίquέs ὲ’Euάὺίὲέἴ Parίsὀ Hέrύaὼὼ, ἷ96ἷἴ
ὕὼώrr ἷ975 Knobb W. hέ Evώὺutίώὼ ώὴ tὶέ Euάὺίὲέaὼ Eὺέύέὼtsὀ A Stuὲy ώὴ

tὶέhέώry ώὴ ὓὼάώύύέὼsuraὰὺέ ὗaήὼίtuὲέs aὼὲ ὓts Sίήὼίiάaὼάέ ὴώr Earὺy
Grέέό Gέώύέtryἴ Dώὲrέάὶtὀ Rέίὲέὺ, ἷ975ἴ

ὖuаίć 2ἶἷ5a Leнiз Z. ὓrratίώὼaὺίty ώὴ tὶέ Squarέ Rώώt ώὴ 2ὀ hέ Earὺy
Pytὶaήώrέaὼ Prώώὴ, hέώὲώrus’s aὼὲ hέaέtέtus’s Gέὼέraὺίάatίώὼs ἵἵ hέ
ὗatὶέύatίάaὺ ὓὼtέὺὺίήέὼάέr 37 ⁸2ἶἷ5⁹ἴ Pἴ 26 32ἴ

ὖuаίć 2ἶἷ5ὰ Leнiз Z. Pίtaήώrέὸsόa arίtύέtίόa [ ἳ
, ]ἴ

Nέtά 2ἶἷ4 Nedz R.hέ prώὰὺέύ ώὴ Pytὶaήώrέaὼ ύatὶέύatίάs ἵἵ A Hίstώry ώὴ
Pytὶaήώrέaὼίsύ ἵ Eὲἴ ὰy CἴAἴ Hufύaὼἴ Caύὰrίὲήέ UP, 2ἶἷ4ἴ Pἴ ἷ67 ἷ84ἴ

Pὶίὺίp ἷ966 Philip J.A. Pytὶaήώras aὼὲ έarὺy Pytὶaήώrέaὼίsύἴ Tώrώὼtώὀ Uὼίἳ
vέrsίty ώὴ Tώrώὼtώ Prέss, ἷ966ἴ

vaὼ ὲέr ὥaέrὲέὼ ἷ96ἷ Waebden B.L., van deb Sάίέὼάέ Awaόέὼίὼή ἵ Eὼήὺίsὶ
traὼsὺatίώὼ ὰy Arὼώὺὲ Drέsὲέὼ, wίtὶ aὲὲίtίώὼs ώὴ tὶέ autὶώrἴ Nἴὧἴὀ Oxὴώrὲ
UP, ἷ96ἷlἴ


