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1. HIBLICATION OF THE CUBE
(g} Gemenan
Thesn Srapr., sd. Hillar 9, 312
'Eparoalimge piv pip ¢ 1 Emypodopdrg
Mareroed gman &re, Andiois +oll Seoff ypnoairoy
inl draddevs Aowpol Ponrér rod drror SurAnabove
KaTLrREuEeRL, FoAVE dpyirdeToow Epmenely dmo-

plov Enrobow Swag yph avepedy arepeot yevdofae
Bimddmor, dfucdabar e meumopduaus mepl radrou

MAdrwwos. - riv 8¢ ddvar advelr, O dpa ot Si-

miatioy Buoust & fBeds Sedpaios rolre Anhimg
dumvretgare, apoddpmy 84 wal dvedifan rois "EX-
Ao duelolon pofgpdron kb pewperplay Si-
puapnedmry,

1. iAHEOEK (Deplcation of the Ciebe) .

{8) General

1. DUFLICATION OF THE CURE
f4) GrvERAL
Theon of Senyrna, ed. Liller & 513

Iv hin work entitled Platomicur Fraloethenes saya
that, when the god announced to the Leliang by
oraclc that to get tld of & plagee they nust son-
liﬁ an ;Itl.:rhduul:]a of tﬁe 1;.::;1‘5&::3 cne, thejr
eraftsmen fa to greak perplexity In trying to
frod haw & solid muﬁrbﬂ made double nftqa.nu;gther
solid, and they went to wsk Flato shout it He
told them that the god had given this pracle, not
hecsusa he wanted anm altay of double the size, hut
because he wished, In actting this tusk beforo them,
to reproach the Cleeeks for their negleet of mathe-
Toatics and thelr sontempt for geometry.

Eratosthenes iX#FH Platonicus 7, #5¢ Delians WREET L, THESHED S B HECIT
AHBRGETLTHO 2 BB RS LA SN NS B0 TE A, HSOEE S Y
TR, ESLn 2EBOMEAERNDTONSS. LT, M5 Platn WEHUT D THEITF-
Foo MG SICEA . TOMEIETRR. 2EOERMARL DY TES, oMt 5s 5D AT, &
Ui AETEED, BT 2T TATHEIEETERL T A,

[ I e
ISR RS Rt

0 A0
er—rerrereraker———

(@1) APHPOMEB

10
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CHFAZDOERZ ZF 2 (Hippocrates) [ ZOH REBEMEATLR o Y b, 20
DEACNIRal b OMIZZDORATIE (wo mean proportionals) *x & v %
FATDEWIMBLEASTHEEE L,

Mira, b. x. y#HH, a:x=x:vy=v : bOBRK.

O AR R R L AT
T4 A AlDiocles), T3 AT RA (Eratosthenes), FAEo 72 (Archytes)
ZAATR (Nicomedes) BACEDEHAESERLE,

[MEMO]

i1



7. F 432 ADiocles DR
(IR (XN, HERFERD

Futoo. Ceman, £n Anehim, Jla

1 at Oyl i, Archim.
ed. Heibmng L

B, 8- 5
Wi Aupmhde dv v Llepl ﬁpfm‘u

"Ev siirhy fylwoar Gdo Sudperpoe wpde dpthis
ai AB, TA, wal 3o wepupepeer foae dmedd-
dfweap & dedrepa roif B of EB, BE, xul 84
roir £ wopdmios of AB fyfe § ZH, kol er-
ebedyfen B AR, Adyw, dwy riw TH, HE Sio wémac
Ardiopdr el al 2H, HA,

Hyfew pdp Std rof B rf AB mopdiinior 1
EE- Im dpa dorle 4 pihe BK +f ZH, o 32 KT =
HA. foru yho sofre 3Hdov émd rof A éi md
B, 2 {mlevyfesdre clfedir fom yap pemoera
af dnt TAE, £AA, wai dpfal al wpdy roly K, H-
wal wdvra fpn wlow Hid w6 wie AE r§ AL top
v kot Ao dpa § IK 7 HA G dosib.

imet oty doru, de f AK mpds KE, 4 AH mpés

HB, 43 d¢ § AK wpér KE. 4 EX wpor LI
péom pap dedhoyor  EK rdv AR, KI™ d dpe
# AK mpds KE xol § EK wpis KT, ofrws # AH
mpse HE. ki darw I 4 wiv AX oj TH, § &

WE =5 ZH, 4 & KU of HA- dg dpa § T'H mpis
HZ, 4 ZH npds HA xat 4 AH mpés HO. & 3y
mag dxdrepa Tof B ndlden mepupdpane Joa ol
ME, BN, xal 3 pdv 7ab N mzpdhylos dxBf 75
A0 4 NE, dmlapln 5 5 AM, foorrms el it
P2, B0 plos dedhoper of NE, BA. whedwor
ol ofrms wol mvexde wapaiiviuy definbeode
pevatt wow B, & wai raiv dmolapSoopbas
in' adrdv mepdepiio wpde v B Toen refonde
drd med B e fnl e D ral dwi rd pevduera onpelo
dmieuyfasir ebfody drd rei A, o5 vdv oty
raig AE, AM, runfMoorra af mapdMmlos ol
perndlh T3e B, A ward mea onpea, dmoris
wporepdims ketoypagds 76 Q, 0, 4 & wavdvas

neaabéos émbedforres abfelag Efoper worayr-

12

Euvbwrias, Cemmentary en Archimedey’ Spddra and Cyliuder
L, Archlm, e, Helberg iii 06, BT, 5

[_iii,] Y'he Sedition af Docles 12 biz Hoak
" O Buramg Mirorp '

In n cirele et there De deewn two didnetes AR,
I'2 at rvight anpies, and on either side of B let thece
be cut off two cqual aves KB, BE, and through £ Jec
ZH be drawn parsllel to Al and lot AE be felued,
I swy that ZH, HA wre two seen proputticouls
betwesn UH, HE.

Vor lgt EE be drawn through I pacallel to AT
EE will therefore be equal to ZE, snd KT to HAj
thly will be eleur H struight lines are drawn jeining

A

Ao B, Z; for the angles TAE, ZAA are aqual,
and the angles af K, # are right; and thtrcr}’ﬂm,
slnee AR—AZ, &1l things will be equal e all; and
therefore the remaindng clement T s equal to HA.
Mow since

AN EE=aH : 049,

but A KE=EK : KE (for EK fz =
mean propertionot between AR, KT7,

therefore AR :HE=ER ; KTw4AH @ HE.

And AR wl'H, KEmZH, KT ={14

thevefure TH:IZwZH : HAo=4H - HO,

If then on either side of B there be eul off equal arm
MA, B, nod N2 be drawa through N paralle] to A1,
and AM be joined, NE, 24, will aguls be mean peo-
porlivrals botween PE, EQ.  If in this way more
paraltels are druwn continasly beiween B, 4, and

arcd eud to the ares cut off between them and B oye



‘.I:'-f'“ﬂ#‘f"”?"‘ & wf wiledy Twd ypapudy, it e
37 Aﬂ@ﬁ Taypby aueiow wal B adred WA e
dgff = AR, forac o dxfeion kal ¥ dm mrn-
pevn o' adris drd ris Bapdrpon wpdy 1o A
jdaar  dedhoyov v te dwmo vapérge gz
abrie dad rie Suudraoe ﬂ?&f i ' wijpurcip wal
o pépous adThs Tof dmd Tob dv off ypuppd
onpalor éml rde A Sidperpor,

en WpONETETRENGTLO farmosr of Sa-
Peioay B eolelas, dv Sei So péoos deddaymn
efpeiy, of A, B, el fore wdcdos, & i Buo Bugs
petpos mpde dpdis AWMAAms af TA EZ xal
veppdglfn de aind W G TOr owepde gmueie
}Fﬁ*v""ri“js e mpoclpyras, 4 ADZT, wai yeyarérw,
g v
Levyfeign § TH wal fafinfelon reprdra o
“peprfy ward #8 B, owal Bl voi 8@ =5 L wrepdd-
Sptos Tyl A AM- fub Sow me mpoveypappdva
moiv DAL AD péoar deddopdy el o MA, AAL
ki e doror, oy EA wpds AD, ofrer § PH
wpip HE, e 62 of TH mpde HK, odrer 7 A mpdr
v B, édw €v 15 ol Adyw rals TA, KM, &
A wl:r.ps;{ﬂ-ﬂmpﬂ peone Tigr A, B, o rar N,
B, dmmeras slipupdves wiv A, B pdoan dediogpoe
af N, E- drep £Bel ethpeiy.

A mpds. i B, % TH mpde HE, el dmi- .

—a s ——mamarear =

marked off from B In the direction of I, and straigit
.]inl:s ard drawn from 4 to the peints so obtained,
‘ench s AE, A1, the perellels hetween B and & will
be eut in cartuln points, such az O B in the acmm-
panying figurs. Joining these points with stenight

lrea Wy applying o ruler we shall desoribe fn the
cirele o gertain curve” end if on this any polat be
taken at random, and theough 1 & atradg{lt- ine ba
drawn paralle]l to AB, the line so drawn and the
portion of the dipmeter cut off by it in the directicn
of & will he mean properfionals between the porton
aof the diamcter eut off by It in the dlrectlon of the
poiut I' and the part of the poralle] itaelf between the
print pn the ooeve and the diamster T'A.

With this preliminary eomgbruetion, Jet the two

E

/f’“"
r\\ﬂ e

%iwzn stmlgh[: lines, hetwenn whiol 1% in reqiired ta
nd bwo menn roportionals, be A, B, and let there he
a direde in which 1’4, EZ are two dizmeters at Mgl
angles ta cenh other, aod let there be dearn in ot
through the successive poiats a wurve ABZ, In the
sforemaid manner, and let A ¢ 13.aT - HE, and Tet
', K be joined, and let the straight line jolning them
be produced so a3 to eut the Hne in &, end through &
let AM be dmwn parallel to EZ ; thersfora by what
bas bedn writken proviously MA, AA ore mesn P
quu:unals between I'A, A9, And since T3 : Al
'H i HE and TH : HX A 1 B, if betwesn 4, B we
place means I, 2 In the same ato as LA, nb, A8,
ABS then N, B will 1 mean prupertional; betwren

_ A, B; which was to he foand,

13
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O# % “Ox Burning Mirrers” @O Dioclas O

MOl 2 20HEE. AB. TARZEFT L L3420, BOEHNZ 2 DO LLy
M. EE. BZ&LMALIITH, ZEEDABEEFICZHALEG, % T, A
k&5
ZH, HARIH. HOoRMSEITLD,

E&@n, ABEFRITEK®&5E, EXHZHE, KTHHAASHL<RS,
CAMBE, ZUEBEBRTHALHGRINS, JTABELZAARSLS, LKL
HIXEETHE, PRPAITAR=AZ LN, FTARTHEHENIIEL<AE, BoTo
LHREATEIIHALE LW,

AK:KE=AH:H¥

Ll .
AK :KE=EK:KT (EKHAK, KT k#GFE)

Fiib R

AK:'KE=EK :KI'=AH:H¢®

LT

AK=TH, KE=ZH. KI'=sHA
FRNPRIT
TH:HZ=ZH:HA=AI: 119

BEOmMBEIIAAMB, BNHEL{ LS04, NEEVABEWTIIHE L
I NEZHES AMPELD, NZ, ZARTIZ. ZoBOEMPERZE, 2oL
ICLTBAMRZES IZETHEME, TNSCoMA TN EN-ALsBEEES 0N
IBEBASTOHANEIRL, ESIZAE. AMOLIRARBEBLNESETB
EADOMOERERNRC L, BITBREA0. 00X 0ELATYEINE, 24y
TTINLOEEFARTOACE, HOPiCHEEE caMTSs, S8z a5
L0, ABRETIEEREZLL., FOHHANABI-EEC A2 A0H@CHNE-
el A, HFEREHIILZD, HEQ—FE T OFMiTl 0 R - B & B m -
BED AMEEAPEHIZLS,

LOFEORENE LB, 2C00RARPRERINEESIZEZ S RE, 200
E#EEA, BEL., DWIEZRTS 200BED A, EZMAEDY S, TOMHA
- TEMTAACEANHBA ¢ ZEH<, OB NHTESIZ. A B=TI: HK
Ll T. KRR, BRI TTOHBLUETIL S, s&88h. AMEEZ
EFFABESIIES, FROAILMMOMA, AARTA, A QRO EMTE:
FH. TAAS=TH HE. TH:HE=A :BXAOT. A, BRACHEAPIEN.
EelA, AM, AL, AP EMUEEGTESE, N, ER3A. Bk PELS
5.
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8. T hAFHRA (BEratosthenes) DKL

CRE (G, BEER)

Fhid, B8, 3-94, ¥T
‘s 'Bperoefivis o« »

Addnbuaar Be decooe edfeim, doe Bl BJG:-
péoay dedlopoy olpety dv gureyel deohoyip, ol
AT, 08, wal welofw fof Tvey edfeius g E&).
A A I

E £ i a8
#pbe dpfizr § AR, wal drl wéic BD rpia ovweordrw
w?pulﬁpffﬂﬂyrupm epeffc e AL, 2L IQ, xel
ixﬂwaﬂr Bduerpot & abroix al AZ, AH, 18-
frorrae &7 alrar mapddiglan.  pbeorres B el
peooy apalideypdupar Tof Il owwoofiire od
piv AZ éwdmy voi pfgop, td B [E dwordror,
pmﬂ'.;imp iml rol aewre'puﬂ ",u,-;mf. fue o
dunrar ¢ A, B, T, & wer’ miflelor, wal Syl
gu-i rir A, By T A oppelar elfelz xal oy
marrdre v EG £afA E:fr.?q wetrd rd - Errau 81,
R AK wpos KB, dv plr reiv AE, 7B m;pm"r
Ahory % BER rpog K2, & 82 Tele AZ, BH nopad-
Ao 4 ZH mads KH. dg dpe 7 AK wpde KB,
# EK wpér K7 wal 4 KZ mpos KH. ndder, ivel
forwr, g 'rin BI n'pés' KD, & '.-l.ElI" vafy BZ, TH
magaddilos f ZK wpoe KH, & 5 raiz BH, I'®
ropadhiiog § HE npoe K&, dr dpa 4 BIX mpoe
KD &4 ZK wpds KH wal 4 HE mads KB dMY o
'rin A ﬂpﬂ»g KH,,'ri EK ﬂpﬁg KZ- xol o Epﬂ- ‘ri EK
wpds KZ, 4 2K made KH woi 4 HE mpes KO,
A i 4 EK mpds KZ, #f AR npde BZ, g 8E 4
ZK wpds KIL 4 BE mpac TH, iz 32 7 HK wpds
K@, % TH mpor AB- uei dig dpa o AE mpic BY,
# BT mpde TH wal 4 T'H wpds AD. wpilfpperm
dpe vw AE, &5 8le ploar § re BZ ol I'H.

Tatra olw émi Ténv pewptarpopéoey Emigaradiv
drolicdnuras fra B2 wal dpyeruciiy Burdpalla rde
Bin uémas Acpaver, Bambaerar whadior Eviuvor
7 Dugdvracy § yoleoly Syor wpals arverizeous
frovg erp derrerdrovs, dr 4 piv péoos BfpperTi,
ol Bd Bdo dmworel o dv xﬂlfﬁpal;. ot Bd pa-
wifleper el vafe gupperplnie oy Exaoror davrody
meifovacr- T4 v yap tHs dwobeifews woadrws
ceredeirans Tpoy St 70 anpifiorepor Mapfdrerfac
rap ypappdys geioreymréor, ba dr @ aurd yeo o
Tovs mivasimrovs mopdddnda Sy adere wal
dayoore xuv duedids cworrduen dAddAow.

*Ev Bt rnd drafiuart v phe dpvenudy yolualy
dorr wab xafdoporrme Or' adTiE THr oTeddipe
s onfis rpoopauoduSloyanpéear, e’ mlrail 84
# drdBefrs mnTapdTipey fpalopdiy xal 16 mgfipa,
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Ihid. BF, 514, €7 "
(vi.) TRe Saletion of Erctosthener o 4 o

Let thers be given two unequal atraight linoe AE,
&8 between which it 35 requited to find bwo menn
proportipnels in continued propoction, snd let AE be
placed at r[ght ang'lgs. to the straight tine EB,nnd Ll ]
ES let there be erseted thres suecessive paralleio
grams * AZ, 21, IS, and let the dingonala AZ, AH, IS
be drawn therein ; these will be parafiel. While the
middle parallelogram ZI remains etationary, let the
other two spproach sach other, AZ sbave the middle
one, 1€ below {4, wa b the second figers,* ontl A, B,
T, A Ue glong w stralght line, and lat a straight line be
deawn throogh the polotz 4,8, T, &, and Tat [t meek
Ed prodeced In K § it wiil follow that in the parallels
AL, ZB

AR :KB-REK K2
und In the parallels A, BH
AF : KB=ZK : KH.
Therefore  AK:EB=EEK : K7 -[KZ: KH.

Agaln, since fn the paratiels B, TH
BE :KF~ZK:KH
snd in the parallels BH, &

BEK ; K'= HEK : K&,
thertfore BE : KT wZK  KH-HE : K9,
But ZK : KH=E[ : KZ, and therefore

EE :KdmZIK : HKHHE : EA.

Hur B : FZwAE :BE 2K + KHaBZ : TH,
HE : KB =TH : AS.
Tharefore AR« BZ B2 PH=IH : A8,

Therefore between AE, AR two meang, BE, TH,
have been found.

Soch B the demonstration on
facea ! and in order that wa may f
raechanieally, & board of wood or ivory or bronae
I piarced thegugh, having or & three equal tabilebs,
a5 smooth ar possible, of which the midmost 1o fixad
gnd the two putside run in grooves, their sizes end
proportions befng a matter of lndividupl chofee—for
the proof is accomplisled in the same manner; in
order that the lines may be found with the greatest
aceuraey, the instrument mimt be skdifully made, so
that when the tablets ave moved sverything cemsing
perailel, smoothly fitting witheot & gep.

In the votive zift the Instreunent Is of bronze and is
fastened on with lead cioge under the crown of the
pillar, and beneath it ia o shortened farm of the proof

eometoeal s
the twg means



per’ atrd Bt dwlypoppa,  Sropeppddde obv oo
wetd rala, frg Ixnc Kl g B T dra ’paﬂ, LAY
B¢ Buo oympdrws v Sedrepovypdypamrey dv o orfin.

" Ao riw Solflnwdy eifedy dvo péoms u!.rrﬂn-}-'w
wipeiv &y otveypel dendopln. Sebdofuacy of AR,
A8, atwdya F orods & T doydve wiraxas, Eog
dv xar gelelar o -ré,'.f’u, B, I A onpuda.
vorfod &, oe Eye Enl vol Sevrlpow oyfuaror.
forw dpn, e 4 Al opds KB, & pbv roir AR,
BY wapoiiglon 7 EK wpie KZ, dv $& »aiz AZ,
BH i ZK wpds KH- dig doa § EK wpir KZ, §

A

\K
E Z i1 )
" KZ mpie KH, de B2 afra wpds diiddey, 7 or
AR wpog BZ xal § BZ wpds TH. doadreas &
Seifopear, &r kel die 4 ZB wpde ['H, 4 T'H =pés
A dedhayor dpa ai AR, BZ, T'H, AQ, wipgeras
dpa Blo vow Bofeodh Bfo pimad.

U fdw 5t al Sofelres pd twes e waly AE, AB,
wm‘;f:m.wc;‘ alreEly u.’l.rrﬂ.crym: rir AE, AS rodrioy
anpfrdpuefa vir plouy xal dooveioopee x° Eecivar,
sal dvdpafe smerooprdres Td Jm-rafﬂir. fdr &4
rh&;lilg péoas e’mmxﬂtﬁ eﬁpe:f.l', dal dvl shelous
TVDRIOOVE o = s T opyowrin TEr
Ampdnmaudvay m ﬁ ﬁ#ﬁ:‘:ﬁé&s f}?ﬂmhfiv
" EL xtiBor €€ dAlpov Borddorar, divals, tatyer
dpdlens ) erepery wikaor €& Do fuaw
b perapopdima, wéde ror wdpe, kdv ob ya

pdvany
T dvapermomn, pérer &re Téppaoiy degois
cuvBpopdiar Bwrade deds Sns kevdvwr,
pmid ad ' "Apyvrew Svoudyera fppe wodldpow
p-:;ﬁé Mevaiyprlovs xwvoropsdr tpuddas
Bilnoy, pmd o n fecvlidor Hobdfor

wepmihor by ypapuais elbus.dvaypdderad.
voirhe ydp & muokeres phodyppagn pepls relyor

fuid ey b madpor medudves dpydurmas,
etaien, [lrodepole, marhp &n macdi - ¥

wdill, Sax xol WMaobeny el Bamdafier d0a,
uf-"ra? 113-r,:ipﬁ|:-m' *’rﬁ & &z torepov, clpdvee Zedl,

Kol o W Oy DeRdirer yepds.
wad Tl pdy .uﬂl&a;rﬁéy‘m Ed mx&'\;pﬂu‘#n A=

- - ..
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and tha Rgure, and along with this is an epigram.
TFhess also shall be written below for you, in ordet that
you moy fave what 1o on the votlve gife.  Of the two
figures, the second Is thet which ia inacribed on the
pillaz.d ) o
“"Between two given straight lines to find twa
meatu b continuous proportion. Let AR, AD be the
given gtraight lines. Then I move the toblee in the
ingtreenent wabil the polnts 4,8, T A ave in the same
gtraight line. Let this be pictured as in the second
Agnre. Then AK : KH i3 equol, in the parallels AE,
BE, to EK : K2, mad in the pavailels AZ, BH ta
ZE : KH; therefore BX t KZ = KE : KH. Mow thig
{2 wlso the patle AR ; BZ apd BZ:TH. Similasly we
shall chow that ZB : TH T : a0 ; AE, BZ, [H,
A8 are thorcfore propoctional. DBerween the two
glven steaight lines two means have thercfore Been

" found.

" If the given straight Jines are not equal to AR,
&8, by making AE, A8 propoctional to them and
taking the maans hetween these and then going back
to the griginal lines, we shall do what wan enjoined,
If it is roquired to find more means, we shall con-
Hooafly ineert move tables in the instrument accord-
ing to the nunther of means to be taken; and the
proof is the same. : '
govod Fend, thou thinkest ta produce from a
smell [rube]® one dowble thereof, or duly to change

" any golid figure into another nature, this i3 In thy

power, and theu canat mensure & byte br corn-pit ot
the broad boealn of & hollow well by this methad, when
thou takest between two rulems means convarging
with' their extreme endz, Do not seek to do the
Aiffisult businesa of the cylinders of A:nhytu, ar to
cut the cone.ln the trisds * of Menaeghmus, or ta
prodoce any guah curved farm In linea as 15 deseribed
by the divine Fudozus, Indesd,anthesstahletg they,
couldst euilr fnd 2 thowsand means, heghmj_n from
& amali bage, Happy art thou, O Ptolemy, o father
who Eves hie son's Lfs in all thinss.. in that thou haik
ﬂ#‘:n bim such things aa are dear to the ¥uses and

ngs: and in the futere, O hoavenly Zeus, may
he also receive the geepire frem thy bands,  May
thie prayer be fulfilled, and may anysne eeeing thig
votlve offeding say : This is the gife of Ern.r.::;ian:s
of Cyrens.” ’

{7lAt . - LTRER) 2



0 Eratosthenes Ok

R 2 LRBHRO I 2 DOlEPRE RO 470K 2 D00 /2 EHAE. Ad#
EF.BERE O HLTEACAESZEN, BO BTEYLE 3 D0OEHT S TIIEAZ.
ZI. 18&F2<h, FOPHEBAZ, AH, 1838 & FNOHBTCRE, @
IR | BEELEEET. 102 O0RHUTEEEWNSE S 2EBORIZES
90, HAFORTEEEO LIZ AZ. Fiol 043, A, B. T. AZERIZIE- T
HSET. A B, T ARESTHESEHEE, ChIE 0 DERE LK TYDSL 31075,
AE. ZB3¥frianT
AK:KB=EK ‘K%
AZ. BHEHTHOT
,' AK:KB=ZK:KH
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AK:KB=EK:KZ=KZ:KH
F/., BZ, THidER LD
BE :XKI=ZK:-KH
BH. T ¢13E7ED
BK: KI'=HK:K¢
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Ll
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DR o
EK:KZ=ZK:KH=HK:K?#
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