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262 IMPAKTIKA THE AKAAHMIAT AGHNQN

— 1351 362 97 28 . F . B
Vi Am (mw (w{m (T (7
und 1351°=3.780" + 1. Wir haben - also. auf Grund der von Theon von
Smyrna und Proklos iiberlieferten Methode, die Beziehungen die Archi=—
medes, ohne Erkldrung, als bekannt, angibt.

FEQMETPIKH AATEBPA.— Zvpfol el v Eoevvav Tiig yewuerolxie ah-
véBoue tdv [Mudayooeiwv, fz0 Edayy. Zraudin® "Avezowwordy dxd
b % Muyanh Sregavidov. -
1. EIZArQrH
1. Elg wov 18wy <ov [lubxydpay amedidetar zatx Tiv mapxdoow ¥ 2modafig
<00 meppAipoy Opwvipoy BewphApatos (Edndeidou 1, 47), dpiopévan drépaiar Adoeig
<7 eEwdozwg ' =x"+ v nal § dvaxddudie v douppitewy!. Ele tobe [Tudaye-
pefovg dv yévar &modideTar perafd Elhwv o 1T Bifdisy xal <6 =lslotov <év &pr-
Punridy Tov Ztorgziov Tob Eixkeldou, nal § elpeoig tév drepaiwy Mdoswv T7g 261
stasme Y =2x*F 1, (1), atrwes yenopeiovs Sk Tov dmoloyiopdv 7 xaT& wpoody-
v apbpnTific Twde TR V 2. Al sxépaiat Lbose Tie dwdosws (1) dvopalovzan
dig yvwatdy, mheupteol xal Huxpevowmol aplpol. Sidty ol piv ix TodTwy ZvTITTOUYLOD-
aw elg Tae wheugas, of B2 elg Tie Sxywvious TeTpaydivey .
‘O vépos oyrpaTiopod Tov mheugedy xxl dwxpeTowmdv dpltudv Swowdy ixo
<00 Oéwvog ToT Spupvaiou nal By hg ratwih:

Mhevgixoi dgid ot Aajierpixoi agudpoi

1. 1 1
2, 1.4 1 = 2 2+ B 3
3. 24 8= 5 2 24 3= T

* EVANGFLOS STAMATIS., A contributiom to the investigation of the geometricnl algebra
of the Pythagoreans.

' MIXAHA ETE®ANIAOY, Elszywyr o v istosiav ziv Duswav "Exwetnpav. . 5565
zxt 102-3, "A¥iva 1938.— lgoxdos els oyshx Edadei@on I, 0. 65 zal 438, "Ex3. Friedlein,
Teubner. — lapfiiyou V. . 246, 23, L. Deubner, Teubner.

? Theonis Smyrnaei, Philosophi Platoniki, iéx8. E. Hiller, z. 43, Teubner. E. Eta-
MATH, Edxheifoy l'twopesziz - Oewziz 2zdpay, wop. 11, o 8. ("Oor. "Exd. Xyouxar Bifiior, 1953
*AD7fvar). — PavL-HExRD MicueL, De Pythagore a Euclide. p 438, Paris 1950.— (Sue. o'dd.
Les Belles Lettres). M. CantorR Vorlesungen iiber Geschichte der Mathematik u.
Theon von Smyrna.— T. HEati A history of Greek mathematics [, p. 91, Oxiord 1921
at the Clarendon Press —R Morts Counix and J. E. DrRasxiN, A source bocok in
Greek science, p. 48, McGraw - Hill book company ine. New York, Toronto, London, 1884

Stamatis, Evangelos

SYMBOLE EIS TEN EREUNAN TES GEOMETRIEES ALGEBRAS TON
PYTHAGOREION ©

In: Przktika tes Akademias Athenon, 30 - 1955-p.262-282

e -
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a4+ 7 =12 $- 54 7 =117
12 4+ 17 = 29 2.1

17 = 41

SR DA TR E T
wal =2 1" — 1
P 2 2 + 1
=% =1
17 =2+ 12" 4+ 1
i1 = 2 - 298" — 1  w=m

H yeopetpiny, &nddulic Tob vépou oympatiopod THy wheupmey ol Buxps-
<puxdy dordpdv pvnuovedetar Omd Tob [Mpoxhou® xal Exer dg 57g:

"Eotw tetpdywvov mhevpds AB=a; xad Suxywviov Al=d;, (sx. 1), d7e sivae

A
: ]

2 T

A 3 i z @ "

2y L

8 7=2w,>% 'Enl =7¢ nposrtdocwg ¢ AB hapfdvopev tpifipx BE=AB=a, zat Iv

ouveyely Tpfpx EZ=AT=35,. Kavx <év Edxdelyy I, 10 &2 elva (2a,+8,) +
+8 =20, +2 (i +51)%

Kol 2rzetdy 8,7 =207, &a Eywpev Bt doopésews Todvou xxta péln &z =7

rpenyoupévng ELichoems, (20) + 8, =2{a;£8,)". 'H oyisg dpws altn onpaiver &7t

- h by (a; +8,)=BE + EZ elvas mhevps, % 8¢ (20, +8)=AB+BE + EZ elva: 3:2-

vinwg Tetpaydvou, % BH. 'Eav &zl <%ig mpoextadews <7g BZ 2rdBopey =piuz

' Eyddaz elg Hodiweizy Mhdrwvos, top. IT oo 24 x.& 393 = £ Smo F. HurnTscH, ix8. Kroll,
Teubner.
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ZO=BZ zz\ v suveyely <piux OK=BH xzal Zpappicwpsy <6 =dudzldowov Ded-

prnx 11, 10, % AaBwpsv véov Tetpaywvov, Tobh Omoiou % peEv mwheupa B elva

# 2O+ OK=3wq +28;, % 8¢ duxywvios § ZA=BK=2BZ+ OK=4a, + 35,.
“Ofzv haplivopey <0 L7 oyfipx

IThevpxot agidpoi i Araperorzot apudpot

y ‘ 8y

y = ay 4+ O 8, = 2q 4+ O
- (g = 2 + 02 8 = 207 + N

g = a;  + 8 & =2, + &

Oy = Wy—1 + Ov—1 O = 2ev—1 + Sv—

‘Eav Yowpey ;=1 xab §;=1, RapPivoper 7Tolz zatd tov Qéwva wév Zpup-
vaiov mheupizodg xaxl Suxpstpizodg dprluode, Hror Tag duspaixz hissic <He Ewdozwg
YV=2x*F1, 4 =2a"+(—=1)". (v=1, 2, 3, ...).

'Ex v%¢ Mohireing ot [Tharwvog mhvnpogopodpzdx 67t of Sheupwol zal Bixpe-
oot doftpol Foav yvwetol iz advdv. Exel dvayiyvoozopsy «Zzatoy piv gpbpdy
amo Dxuétowy orT@v meumados, dzoubvmy fvdg ixdaTwv. dephTwy B Suoivs (546 ).

‘Evzaidx 6 [Mazwv Smawmicoztar Tods mhevpmobs zxl Suxpetpmods Zetduode »at 3%

val piay guepaiay Adow 17 dvetipw 2&wigmws, iy T =2'5"—1. Tolto ouvaye-
vat €2 tob [lpdundou, dotig ypdoer «dmou B8 w6 olveyyus dyamdusy, olov shpdvses &
Yewusiply TeTpAywvoy TETxyvou Diwmlxawov, v xpibhuois 3% odx Iyovtes ivég Biow-
Tog papiv Zhhov &hhou dimhdotov Dmapyew, Gomep TOU &wl TG wEvTadog 6 dmwd TTC
imTadoz duchowy iviz ddovrogs. Keal @2)ayold cod yap oTt TeTpdywvos dmbpss Te-
Tpayovoy dimlaaes £ pk hiyer Tig Tov odveyyve 6 yae awo 705 { Tod dmé <ol &
dumhatarde doTw Evde déovtoe . (Ilvar By TP=2-5"—1)

2. 'O "Apyrwidns elc Ty mpaypazeiay xitod Kodxnrow Mizpwmg: ypympo-
=otsl dveu Am0DEiZEwg T&s Gy ITEle

265 ~ , 1851 X ; .
55 (V3 (g v xal 265°=8.153"—2, 1351°

=3.7807 1.
Pswpsrpmny anddaly TGv oyiccwv TovTwy Onclalopev iy Thv "Axadnpuizy
"Abquav?,

AlTy cuvdietar wpbc Tobs mheugmobs xal Suxpetpirods idpods. Oswpobpzv

¥ MpoxAog el Ededeidny 1, o, 61 zat 427, Zx6, G. FRIEDLEIN, Teubner.

2 HA. Mpantoa, vz, 5. 255 =, 5
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loooxehis aplBhuymviov Tpiywvoy, =0 ABL (ay. 2), o0 dmoiow 4 peyxiuvépx vyo-
vlz, % ABT, vx elvar Tom =poc <hv Efwreoedy ywvizy Isomhedpoy Tpryovou. Katx

zov Ednleldny 11, 12, 23v naddowpev <hy

mheupiy AB=may 22l =%y AT=9;, 77«
Befalorg slvar ¥ peyadotépa draymvios ol ';" B <
eopfBou ABI'A, D& elvar §"=08". nad -

quvemms 08 oy =\"3, lpappilopey Tmpa / ,,/’ /

axptPide v Um0 Tob Vigduiey Umodewvuo-

gy . , e[ s /
ubrrv pélodov Six Thy dmederlv T@v ExTe- LT 4
A B E -~

TERYOVWY CYLHLETWY THOXVTETCYTWY TAEU- x, 2

piv xal Swpstodv aplpav. Exl wig
mpoextdoswe T7¢ AB hapBdvousv =pfux BE = AB = a; zal &v ouvezely Tufux
EZ=AT'=d;. Kazx =ov Edxlksidnpy II, 10 B Sxwmpev.
(Pay +8,)° + 8 =2a," + 2 (g + &),
zed dx TaUTHE
(20, 4+ §) =do" + Aoty By +8,7 (1).
Elvon dper zad 3(2at, + 8,)° =122, + 12,8, 4+ 30, A& 8, = 3a,". 'Enopévws
320y + 8, =0, + 120,8, + 48,7 = (8, -+ 28,)".

‘H oyéow Guwe alitn oquaiver 671 4 piv (2a, +3,) elvan whavpd, % 88 (3, + 2a,)
elva % peyadutéox Srxydvior Spofou poulou =tz wov ABI'A 705 AZHO. "Eay =t =75
mpoexsisews w7 AZ AdBupsy Tpfinx isoy mpog AZ xal dv ouvsyeiy Tpdux ioov wsis
AH, wé7e Fyopsy zxti <év abTov vopoy Thy mAsusdv %xi THY peyxhuTipav duxywviov
véou dpofov péufou mpoz Tov Fpzmlv, Trot whsupk piv svar § 2AZ 4+ AH, Suxvd-

wiog BF peyxdutiox, % SAZ 4+ 2AH, % Ta, + 48, »xi 12¢, + 79, dvnisvoiyws. Kaxlolv-

"

Tes The TIUXS TOV mheupdy whevpwods dpiihuwods xal Tag Tipke T@Y peyahvTizmv
Staywview, TGV Guvexv zaTk TOv AVeTELW vORoY xxTroxeualopivay sopBuwy, dixps-

Tprnobs aplpods, O Exwpey

Trevpizol gpdpoi. Atapgrowmol doudjpof.
(1, 9,
dp = 2a, -+ O & = 3Ba, + 2,
g = 2y + &= 8 = 3Buy -+ 20,
ay = 2a3 + & 8 = 3Bas + 28
i = 2ay + & © 8 = 8y + 28
ay = 2y + Oyt B = Sy + 208,
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‘Eav Howpey a=1, d=1 lapBdvopev

{A)  Mhevpirol doudpol. Araperoizol doidpoi.
o,=1 . . 8, =1
g =3 d2=5 a
dg=11 - D3 =19
oy =41 =71
;=155 8; =265

Qi 2pipel odtor mopéynuot &g arepaize hoee <7c Ewdoewg v =3x"—2,

Frou elvat:
1'=8-1"=2

5°=3-3"—2
19°=8-11"=2, xi=m

Eav dowpey o, =1, §,=2 hapPdvopev:

(B) Mievpior aodhjod. Atgperpixol agulpol.
o, = 1 5, = 2
oy = 5 = 7
g = 15 ds = 28
ey = Hb fy = 87
an = 2048 B, = 362
s =

780 d¢ = 1351

Of zpiltpel odtol mapéyoust Tag duspaizg hmews t7e Eadozme v =3x"+1,

Fron elven

2" = da™ 41
77 = 4.4 +1
Y = B15° 4+ 1. W

v Sy ) + 0 . 3 e P .
Of Liym ol (A) »at (B) drotehobot dho dwohoulixe ix oy dmoiwy 4

# v wév (A) elvar abfousx, § 88 wév (B) olivousw. Té wowdv ppdypx Todtwv
elvar % \/3 , 7ot elvae

l)1,5,19,41 . 965 ; ,1351(332,97,%_;(9
—- e e T e e w Rl Mo e—— = i e i e
TR T TR TRV T B a0 Sagg Ve Y13 YT 8T

el 2) 205°=5-153"—2, 15517=3- T80 4 1, dc yenorponus] TxUTH &veu &imo-

Sellewe, G yvwoTa, 6 'Apyiuhdus-
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.
'Ex tév dvetépn éxtedéviov ouvdyopey To cuprmipaopa 6Tt oi [Mullaydesto:
Syvbplov zal Tag dnepxiag hisewe T7c foniseng
B sl T4 (A— ) (1), (v=1,2.8... 22t 153,
axésar0s W TeTpEvmvos), %al 47U R 7% elvar 6 nowiv ppiyux Bdo dxoloudidv,
iz abfodang nal wdEz odwodare. STt f dmédalic vodTwv st dxpldis 7 absy,
mphs 7§ avwTipw ExTedsicas
Mxzéyopey hy Zmédaily 8 &z 2Lswong
% = sa  + (5—4) (=)
v (6—4) (=1)
% = Ta (F=4) (=)
5. = Sav’ (g—4)r (=1)

Bity”

I

+ + -+

3. = tie? <+ (74 (1)

xxl ThY l/ Ve. Vi, -V 17. Elvau 3¢ yvwsTov iz 700 Ozourizou 7o [Dha-

[3 -

<wvos 67t 6 Oeddwpog’ (6 Kusvvaios, or:; {};mpst-:m. ﬂuBm—
yéperog) Emédele <0 dolupeteov ThHg \ 8 ALE e 17,
(@exiznzoc 147 D—148B).
IL 1. & =da’s+ (-4 (—=1),Y zad \fg
Ozwpoduey Sployumvicy mxpxdlnidysappoy, 70 ABI'A
(oz. 8), 8z forw AB=a;, BI'=2¢ xal % Swydviog
AD=35," Elva doox 8;°=5u,", zod —q'*———\/;')_

"Bt w7¢ mposntdosws Ti¢ AB hapBavopey tpipx BE= i r

=AB=u, zal &v cuveyely spfipe EZ=AT =8, Kavx <ov
Eixhetdry 11, 10 Ba Exompev.

. B 3 Z
(2a, + 8, + 8,"=2a," + 2{a, + B))", »ad Ex wadwrg Sy. 3.

11, Pavny - Wissowa, Realenzyklopidie unter Theodoros. Dort Literaturanga-
bet M. CaxTor, E. Fraxk, F. Hunrsen, (G, Jusek, H., Voor, H, G. ZEUTHEN, Eva
Sacus, 1. Bosxesex, H. HassE-H. Seauworz, T. HeEaTH, — 2 Und W. L. waXx DER
WAERDEN, Die Arithmetik der Pyvthagoreer II. Die Theorie des Irrationalen, Jathen:.
--Annalen, 120, 5./6. Heft, 1940, Springer Verlag, Berlin, Géttingen, Heidelberg, —3. K.
REIDEMEISTER, Die Arithmetik der Griechen, 1940, Leipzig.— 4. J. E. HOFMANN,
Geschichte der Mathematik T, S. 26-27, Berlin, 1053. (Sammbhung Géschen, 226. Walter
de Gruyter und C°,) 5. ROBERT s. BRuMBAUGH, Plato’s Mathematical Imagination,

p. 146, Indiana University Press, Bloomington, 1954,
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(20, + 8,) =4at,* + 4a,5, + §,*
Elvee dpx et D20, +8,)'=20a," + 200,85, + 55,
A& 8, =5a,". ‘Enopdvee B
5(2a, + 8,)' =200, + Ha,” + ?Qrﬁﬁ, + 45, =(5u, + 25,)" :
'H oyéowe Guwg abzn onpaiver 471 % udv (20, + 8,)=AZ zlver mdhevpd, % 5t
(30, 428,) = AH elvan Braydiviog dpoion mpoe =6 spymdy dpdoywvios mapaddnloypdu-
wou w00 AZHO. Katd wov mpogavi vopov 79c ravaorsufic &v guveyele dpolwv dplo-

Ywvioy mxeahhnhoyekppny H& Erupey :

Mlengixeot dodpof. Ataperoixol agdpol.
(t, 8,
gy = 2y + 8§ 0 = bay + 2§
ity = 9“:} + 5-.: 6;; = 5[13 2 ?ﬁg
iy = 2(!3 =iz 61 ﬁ,g — 5[!:: th ?ﬁg;
av = 2ov1 By d = dava T 20va
‘Hav déowpey  «, = 1, O, = 2 JopPxvopey
iy = 4 y ﬁg =Y
ity = 17 v ﬁg = I8
= T2, & = 161
e 2, B8 " %1, 9 .
[lTvon B8 1 <'_1_T_- ¢ RS i e { o AT #ah
.3 = i-}' l._' = l
9 = 54 + 1
38’ 8017 — 1
& = Brayt + B-=d(—=1)".
. 2. ' =10ay’ + (10— 4 (= 1), zat VIO -

i 6 msovyobpevov oyfipe 3 hapBavopey AB=u,, BI'=3u,, érdte

" 4 b =z
81" =10a,”, »el ':—1"‘ =V10 .

'Eoappélovric thv mponyoupdvny zavaoxeviy ([1. 1) happdvopey
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(Zaty 4 8,) =da,” + da,d, 4+ d,
Elvat dpa zal 102, + 8,0 =40a,” + 40u, 8, + 10§,°
‘Al 0, =10q,”. 'Exopévis
10(2a, + §,)* =40a,” + 60, + 40a,d, + 45, =10, = 23))".
H oyiaw Spwe oty onpxivet 67u 4 piv (2ay + 8,) elvar whevpd, % §i
(10, 4 28,) Braxyddvios Gpolou doBloymvio maxpahinhoypxpoy =pos T6 dpytacv. O vo-
poc =¥ xxTaGREUTC TGV Opoiwv Iv guveyelyr mapadAMAOYEEPMWY EvEL WROPAVAI.

"Obey Ui eivon

IThevoinot douid o, Avznerginoi aoilpol.
N hY!
s = 2a, + § S¢ = 10y + 2§,
ag = '.?(l’g + 3: b: = 10Das + 20.
g = 2ay + & & = Wy + 2§
iy = '.)rh-..: + ﬁ,,, 6.. = l”ﬂ-v_l + ‘.-'ﬁ\-..l
‘BEav Soupey o, = 1 zazt ), = 2 Japiévousy
s = 4 9 = 14
ug = 22 3; = U8
ay 112 8 = 306
Eba 88+ g9 ¢ \10 - (3 <3
xal 2% = W — 6
4 =104 <+ 6
68 = 10-22* — ¢?

366 = 10-112* + ¢*

S 10-w® + (10 — 4 (= 1)
1. 3 Si=17a’ + (17-4)" (—=1)", =i \77.
Elc =0 2070 oz7pa 8 hapbavopev AB=aqa,, BI'=4«, Al'=3J, déndzz clvm

- . B L ’ ) " A LI | »
8§, =1Ta,? »al E—'I'z\fl';, Eoxeuslousy mahw thy xzsaszeuhy (11 1) émdze Fropey

(23; + 61)’ =4da,” + 40361 + 61,-
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b
~1
C

Elver dpx xad 17(20, + 8,)"=68a,” + 68,8, + 17d,°. A& §,'=17a,’.
‘Enopévee  17(2a, +§,)'=68a,” + 221a,”* + 68a,d, +48,*=(17a, + 25,)".

‘H oyéors Spwe abrn onpadver dvv 4 piv (2a, +8,) elver mhsvps, # B
(17T, 4+ 28,) Swydviog 6upofou dploywvion mxpadlnloypdppoy wpds T &piw.c_iv:
‘O vdpog oyxnpaTiopel Tév Spolwy dpltew mapaddegloyedummy slvar mpopovis.
“Ofev 82 Epupev

MMhevpirot dpudpot. Ataperpmot dorduol.
i O
an = Za, + §, 8 = 17a, + 20,
s = 2w + 8 by = 17 + 28
ap = 203 + 8 o = 1Tay + 2§
ay = 2dyq + Dy Sy = 1Tcer + 281
'Hav Péowpey o, = 1| xal 8, = 2 dxpPhvopsy
a; = 4 b = 2]
a; = 29 8 = 110
a, = 168 0 = 713
Bha 88 5 (g CoVTTo (R (.

2= 17+1* =13
21?7 = 17=4* < 13
110° = 17-29* — 13°
713" = 17-168° + 134

v = 1T ay? + (1T—=4) (—=1)
/ " I,
; Pzwpoipey 70 goplozdic mapxadlnho-

voappov ABTA (oy. 4) Evie yovia
ABI'=120", AB=q, BI'=2q,

wal ki peyedutipa Sxyiviog Al'=38,. Kata

wov Edadeidny 11, 12 B elvar §,"=Ta,’
/—,(/ 6roTE —::f =\'T. ldhv Epapuélopsy Thy
/7 abriy wataozeuhy (11 1), émdre dhapPdvoy-
e BE=a,, EZ=3§,, d& ¥xwpev nava tdv
Ty 4, Edwhetdny 11, 10,
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(2a, + &) + 8, =2u," + 2a, +0,), 2 ¢
(2a, + 8, =4e,” + 4, D, +5,” .
Elvae ez zal  T(20+ 8,)'=28a,” + 28a,d, -+ o.%,
A& 8,7=Tn,". 'Exopivug
(20, + 8,7 =28a," + 21a," + 230§, +40," =(Tq, +25,) .
‘H oyéore Spwe abzy onpaiver drv % pdv (20, +3,) ebvar mhevpd, % 8¢
(T, + 28,) draydiviog peyahutéon duolou wedy 76 Zpynby popfosdols mopahh, ho-
veduuou. Kotk tiv meopav véuov xztxorende duoiwv popSoetd@v TAPXAAAOY PR -

pwv Y Exwpey:

Magvpizol G uol. Awaperpixoi apiiuoi
o, b|
as = 2a, + §, & = Teay + 2§
iy = 2“3 + I‘Jg h: = Tﬂ-_- i 26-
@ = Z2a3 + O N o= Tay - B
av = 2w+ Hea O = Tava + 2By
‘Bay $éowpsy  «, = 1 xal O, = 2, Japfidvopev
@ = 4 5, = 11
Uy = 1!' 63 = 5“
g = 88 3, = 233
N T - 233 , 11
Elva 82 T<ﬁ< VT '(—Sg‘(T.
wal 22 =71 — 3
11* = 7-4* -+ 8
50 = 7-19! -- 8®
233 = 7-88* + 3!
) i
8 = Tras' + (1—=4 (=1

I1. 5. Elc =6 mponyodusvoy ayfpx 4 hapBavopsy AB =a,, BI' = 3a, AT =35,

Kata =6y Edwdeidny 11, 12 elver 8," = 13a,%, zal %:: 13 . [dhw 2oaspélopsy T7v
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adThy raTaGreuny ©2 zal mponyoupdvws, Fror LapBuvopsy Bl = a,, EZ =38, dndz:
zaxta o 11, 10 <ot EdnlkeiBov B eiver
(2a; + 8,0+ 87 =20," +2(a, + 0., ¥ 7s
(20, +8,) =4a,” + 4a,d, +§,° .
Elvae #ox ol  13(2a, 4 8, =52a,* + 52a3d, + 135,7 .
Al 8,=18a," " ‘mopévue
13(2a, + 8,0 =52a,* + 11Te,” +52a,8* + 48, = (13, - 25,)°.
" 'H opfoc Spws adtr onpaxiver 6T 4 piv (20, +9,) slvar mhevex, 4 B2
(13a,+28,) Jxydwvios psyxhutéox, Opoiov popBosdods mxpxllyhoypdupuou wpos
6 dpywoy. Kata vov wpopovi vopoy raTaaxsufs Tov bpoiny popfostd®y mapxihy-

doyprppny ik Exwypsy

Mievowzot deidpol. Awsustgixor agidpod.
' 0,
e = 2a, + B8, B = 183a;. + 2§,
iy = 2 + & D = 18w + 20
i = 2uy + O S = 1das + 20
My = Eﬂ\- 1 + ﬁv_t ﬁv = l?ulv_l o 26\- 1
Lav Yowpsy «, = | »al & = 2 dapSavopsy
s = 4 8 = 17
gy = 20 8 = 50
ag = 1306 §:; = 497
[Livan B2 ‘f ¢ ’:?';‘ \Gx“-‘l‘g:*.‘{ ‘I]T‘. zaxl
= 1317 -9

177 = 154 + @

107 = 13-136° + 9

8 = 13ay" + (18=4)(—=1)".
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Tév gvwtipw ixtellelodiv xaTaorsudy xul dmodiiliwy weihsTaTol 2UTo-

Ex

%00 zalap®s Omoloyouohd
\15.-+

Obrw #a elvar

xat 09yt YewpsTeiwoh, Bz Thv VG VS VT V2. VT,

raxl &g suvapeic lwmoei.

1L 6. A

ﬁ\-: = Iih’-\“'I i (l."—"l)‘l (— l)-v xal i L
(y o,
e = 24 + 9§ O = bu, + 2,
s = 2a. + O O = O, + 28,
ity = 2a¢ + &8s dy = bLag -+ 2.
ay = Z2ayay + dva O = Givay + 200
Eav Mowpey «, = 1 xol o0, = 2 hapSivopey
e = 4 a-; N 10
ag = 18 O, = 44
ay = 80 0, = 196
2 44 — 190 10
Elva: 3¢ <_1§' o\ e mj ( = zaxt
2r = (-1 — 2
108 = 6-4* + 2¢
447 = §-18° — 23
196 = 6-80* + 20
5 = 6-u® + (6—4)(—1).
IL7. Ax 8 =8u + (R—4)(—1)" zai V8 .
i, hiE ’
a = 2a, + 3§, 8 = Sy 4+ 2§,
az = 2u, + 6, 8 = 8u, -+ 28
ay = 2”3 + 53 -~ 84 = S 5 i’ﬁ-‘;
ay = 2aya + S b = Bava + 20
‘BEav téowpsy o, = 1 , = 2 raplivopty
s = 4 hi 12

18
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I‘I3=20 63256
a = 96 o = 2712
g o B8 - g 18
Elvxe 82 T<-JT/\Q<EG_<T' wal
2 =317 — 4

128 = 8-4* + 4
59" = 8-20° — 4
272* = R.96* + 4!

b = St + B—4) (=),
IL 8 A 8 =11ay"+ (11 = 4)" (=1)", »at V1 .

, d,
, = 2a, + §, 8, = 1la, + 2§,
ag = 2u, + §° 8 = lla, + 25,
g = a3 + & & = llug + 2§;
uy = 2ty By Oy = llitwr + 28
v Howpsy o, = 1 zaxl 5 =2 haxpBavopsy
s = 4 3 = 15
ay = 23 & = 74
wy = 120 & = 401,
Bhas 8 1 (g <o VT (e (R

22=11-1F =1
15° = 11-4° + 7
= 1123 -7

40T = 11180 4 74

3
Il

Hay™ + (11 —=4)Y (—1).
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10, Ak eF= 197 + (12—=4)% (= 1)%, zai v 12.

iy

Ly = 2(]1
iy = s
iy - 2"]
iy = Ziv.y

av Eowpsr
ll?
(13
N

b
Elvar 88 -+ ¢

-+
+

E

=

8y = 12-u¢

5,
5
8

= 12.1°
1247
= 12-24°

= 12128 + 8

3,
h
8 E
oy =
Oy =
¢35 o, 18
128 4
= B
oy
- 85

12a,
120,

1205

12ay1 +

5, =2
61 =
63 —

0 =

16

+ (124 (=1).

8.7 = 14yt + (14 — ) (—1)%, =t V14 .

II. 10, A
ty
o = 20,
azs = 2us -+
g = 2Zag
iy = Zinea +
‘Eav dowpey @ =
(s =
ay =
a =
2 92
Elvae 88 T (5p

1
4

S,
LB
Oy

ﬁt‘-‘

26

1

44

- -

a'; ceny [-:1‘ s

"

y " !
Il

&y

a\' =

, 348 , 18
_14_{(- 4

Ll

]4U| +
14, +
14z +
Tduvy ~
ht = 2
62 = 18
ﬁg = '-"2
ﬂ; = D48
zod

25,
28,
925,

:‘35-\-_ 1«

(3]

o

haplavopsy

:?IS\'..I

haplavopey
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2'=141' —10
18 = 14-4'  + 10°
92t = 14:26* -— 10°
548! = 14+ 144 + 10*

-

I

3 = 14-as + (14—4)"(-1)".

IL 11. Ak 8 =15a® + (15—4) (—1)", 22 V15.

oy 6L

iy = 2(11 + lS; 81 - 15{11 -+ 251

(3] = 2“9 + af 8! =5 15Ctg + 262

aa = 2a5 + O % = 1das + 23,

a¥ = Z2aya+ Oy ﬁv = |Day_1 + 28y,

‘BEav Howpsy o, = 1 6, =2 hapfavousy

Uy = 4 63 = 19
g = 27 53 = 08
ag = 152 &, = 601

ol s 2 mxr—d ﬁﬁl 19
Elva 82 _1'(\3—("'\10“'(“1—5?_;(*?. nal

2" 1517 — 11
19 = 15-4* + 117
08 = 15-27° — 11°
601° = 15-162* + 114

O = 1dray’ + (15— (=1).

111, 1. "Ex zéwv msonyoupévey mapxtrpolpey 6Tt N natk 70 edvlksidzoy dea-
srpee 11, 10 yewpztpmy, zxTasesud, whv dmolay pynpovetet 6 [Tpdudog, dyer elg whv
sautoTrTx (1), (20, + 0, =4da,” + 40,8, 40,7,

Thv Zmodzzwuopdvry zxTx =6 sizhsidewov fzdprpax I 4. 'Exv 8,7 =1la,?, #dax
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1S D, dxépatog pt, Tespaywves, B elvar wxd (h=—1)8;%= (h—-1) hu,?, oméTe &x 373

(1) Exopev
M2a, + 8, = 4a,” + d, + (b= Dha,” 40,7 = (et 4+ 29,)° .

‘Ermopdvwz dx zlvar

MMirvpzot agilpot. Atapietoxot apripol.

1) o, hE

a = 2a, + d & = kap 4+ 25

ag = 2w + & & = ke + 2§

ay, = 203 + B u = kay + 2B

ity = Zay1 t+ Dea dv = kv T 2deg,

& ¢ O ¢y Sy ¢ D B s it
2) "&: < [ ( a, < \J- ( 'R < ay < a, ' (“I"It al_‘:)*
3) avs = ;.ﬂv= -+ {l—-i}‘. (— 1 )\'

III. 2,

[Llvece Buveetdv 4 \@_ vk OmodoyoBf nal & Thv wheupky zal DlXpeTpudv
gptdudy <He poppiic v =2avoy +0vy, Oy = hay1 + 28voy, 67y A=2.
Tiv uidodov =adtyy wxhodpey yevinhy mpbe dukrpwowy dmd TRg uebddoy <iig Srxaeritei-
ovc 976 Tov Qéwvog Tob Lpupvxiou zxt Tob [ladrdou, =iy émolay zxdolpev eiBuwry,

Mpde ooyrprow mapadévopey w& Laydpeva zai iy Sdo pedodov.

A", Médodog eldwns, Oy = ty_s +dv1, 8w, = QoD .
a = 1 b, =k
ta = 2 6 = 3
as = D 30 = T
= 12 b = 1T,

ay

A ot S el oot B

1?=2-1"—1, 3=2:22+1, 7=2-5—1, -+ & =2’ +(=1)".

a;, = 1 0y = 2
s = 3 ag = i
a = ' 6_1 = 1f)
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g = 17 0, = 24
By By BT s B By b
n.>t~,>rx~) V2 >nn‘7.—>n_:
2t = 2.1 ¥ 9
4 23 — 2
10° 27 2
: 24 = 27t = 2
& = 2a + @-4)(—1)L
B MeDodoz vyevins, y =Zuy_1 +0vy Oy =2y + 20,1 .
Ay =1, &=1.
. G = | d, 1
" 3 ﬁg . -I-
tig 10 33 = 14
wy 34 l\| = ,lﬂ
B i % EN podd
iy vy g N “‘)
1* = Ze ¥ = |
4 2.8t — 2
14 2: 107 —~ 2
A48T = 2.4 _— 9
' = 2oyt + (4P (=1).
Awe gy, =1, §,=2,
o, = 1 '\, == 2
iy = 0: =
ity 1l & = 20
ay = 48 S o= 08,
y — & » B 3,
. / b 8 ., _‘_'_
Ve i, gy € w -
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32 P > | I'.’ B |
6 = 2.4 4 2
200 = 2.147 4+ 2
(R 2458 4 o
ﬁ‘_Q i 2 “\" . 2— 4“ (_ ““ .

- ¥ G ol ’ v -
Kaz” gvtiazoploy mpoe <y 4m0 w0l "Agyrpddous mogeyopsvay Tyny T7:

V3 Dx efyopev, Bk hv V 2,

I 4 14 48 164 r— + 188 232 , 68 an 6 2
T (s (¢ m ST ¢ V2 (o Caes ST (T8

Elvaxt pavepdy, 67t elvar mpoTipotépx % 976 160 Ofwvos 05 Zuugvalon zaxi T0s

Ve

]

[Mogrhou Sixgwizisa pélodog Bix Tov dmohoyisudv THe
SUMMARY

I 1. The law of formation of the side- and diamecter - (diagonal -}
numbers is explained by Theon of Smyrna. According to Proclus the relatedl
identity is proved by Euclid book II, proposition 10

Side numbers ay = vy + 8y, diagonal numbers Oy = 2ty 40y .
JAF -8

= I T

1 7 ==
5T=2a, 1. Foru, =1, § =1 we have e { 5 (- ]/2
9. Archimedes for the arithmetical approximation to =z starts from

a greater and a lesser limit to the value of 173, which without remark
as known,

25 , 1, o189 . ; 5517 = 3 780"
WVF R, 2657=3-1531—2, 13517 =3.780°+ 1.

We give the following interpretation on the archimedean formula,
with pythagorean method of the side—and diagonal—numbers. In the
figure 2 is AB =@, the side, AT’ =9, the greater diagonal of the rhomb
ABTA, and the greater angle ABI" =120° Then 3, =3« §,: @, =173
According to Euclid IT Prop. 10 we have

(Ra, +8,) +8, =2a° +2a,+3,)
(2, + 3 =da,” + 4, +38,7, (1Y
- It is also 3(2a, + §,)* = 12, + 12,5, + 35,7, and because §,"=du«,

3(2a, +5,)" = 9u," + 12,0, + 48,5, =(8u, = 25,)*. Thelaw

of formation of the corresponding side—and diagonal —numbers is eviden-
tly. Side numbers av = 2av.1 + 8v.1, diagonal numnbers & = Juv_s + 201
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When o = 1 & = 1 When o, = 1 6, = 2
a; = 3 % = B ay = 4 oy = 1
[¢ E1 = 11 5.1 = 19 ity = 15 l?l:; = 26
ng = 41 9 = T1 - ag = 5B 8 = 91
az = 153 & = 26> a; = 209 & = 362
_ . g = T80 d = 1351
and ' = Ba'—2 and 8" =3« +1.
1

5 ,19 , 7 , %5 , ,as—.. 1351 , 8362 ,9 ,9 ,7 ,8
T3 l{xg{m-(13 (=0 3 (6 $5 (747
‘l

II. In the following we start from the identity (1).

1. In the figure 3 we take AB=4qa,, BI'=2qa,, AI'=9,. Then
8 =5, dla,= V:'a_, and 5(2a, +§,)’ = 20a,” + 20a,d, + 55, . Because

8, =5a,” is 5(2a,+3,) = 20a,® + da,” + 20a,d, + 49,* = (Da, + 25,)"

Side numbers «v = 2ay_1 + dv1, diagonal numbers, 8 =day_1+28va,
S¢? = day® +(65—4) (—1).

When a,=1, & =2 (3 {V5 (= (2.

2. In the same figure 3 we take AB=«,, BI' =3a,, A" =35,. Then
57 =100, 8:a, =110, and 10Q2a,+8,)" = 40a,® + 40a,,+ 103,”. Be-
cause 3, =10a,” is 1002« + §,)° = 100e,® + 40a,d, + 48, = (10a, + 23,)",

Side numbers oy = 2ay_y -+ dv_1, diagonal numbers 8 = 10av_1 + 281>

8¢' = 10ay’ +(10=4)V (= 1)*. When u, =1, §, =2,
2 . B8 - — 356 14
—l'i'._,_—_,ﬁ"'l"lﬂ“‘ —l:—._r<T.

3. In the same figure 3 we take AB=«, Bl'=da,, A=,
Then 8, =1Tw? 8,:0,=1 17, and 17Qa, + 8,)? = 68u,* + 68a,d, + 175,
Because §,7 =178, = 28%a,* + 68a,5, + 48, = (1T, + 25,)°.

Side numbers av =21+ 8y, D.N. 8, =1Tow 1+ 20v1,

S =1Tu" + (1T—4) (—=1)".

When =1 8 =2, ¢ (- TT {2 (3p -

4. In the figure j we take AB=v,, BI'=2a,, AI'=§,. The angle
ABI'=120° Then 8§, =7w", 8,1, =177, and 7(2i,4-8,)* = 280,° 4 28,8, 475,
Because §,*=Tw,*, T2, + 80,0 = $a,* = 28a,d, + 48,7 = (Ta, + 2§,)

S.NL e = 21vy = dvt s DN 80 = Titvet + 28, W =Tay* (T =4 (=1)"

$' . & - 0 .o
=i % Fna I _‘:bi(_';_
3. In the same figure 4 we take AB=«,, BI'=3¢,, Al'=3§,"

Then §*=13a,", §i:uy= I"’Ei . 13(2a, +§,)° =524q,” + 524,85, +135,”.

When o, =1, §, =2,
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Because % = 13¢," is 18(2e, + 8,07 = 168a,” + 52D, + 48,7 = (18a, +25,)".
SN, e = 2av_t =81, DN 8 =136 £ 20v0, 8= 130, = (13=4)¥ (=1
97 , I7

2 B =
15 (o Pase Cag O

In the same way we take the side—und the diagonal-—unumbers
for the I’’6 . 18 . 1711, 114, I/f"a. (We mention Theactetus of Plato
147 D).

I 1 2 S 5, integer no square number
(h—4)8," = (h—Hka,”, and according to the identity (1)

M2a, + 8, =4ha,? 47 w9, + 15,7,
= Jhet,” + (A=W, +Jhia,d, = 18,7 = (hety + 250" .

and 8=k, then

Side numbers Diagonal numbers

i, “’1
as = 2o, + O 82 = day + 2§,
y = 20, = & 3 = las + 208:
(, = 2“3 -+ ﬁ:: ﬁj = j.tf;: T Eﬁ:
My = 2"“\'_l + a\'-l ﬁ\' o }v”\‘ -1 -+ 26\'_1
N O D T ; S d, by
S e 2 £18E poon T TR A= gl o, Sy =i 3 ;
g \ o < = ey ¢ = { = 4 o and

SvE=hat = (=4 (—1). We take here always o, =1, §, =2

2=2 and k=13 are special cases.
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