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24 %2 (o) S ,
PROBLEMATIS
CVIVSDAM DIO‘,PHA&T.EI
EVOLVTIO '
Auctore
L EVLERDO.
g ‘

Cq'm olim iftud problema Diopharteum  tracts-

fem , quo quearebantur tres numeri , quo I°.

fumma 2° fumma produdtorum ex binis' et §°. pro-
du@dum omnium fint numeri guadrati, folutio tan-

tis difficultatibus implicata videbatut, vt huius ge-

neris problemata adhue difficiliora vix aggredi effem
atfus, Multo autem difficilivs effe problema, coius

enodationem hic fufpicio , nemo dubitabir , qui eius
folutionem tentare voluerit. Probiema antem hoc ita

fe habet: _ :

Tnuenive quaiuor mumeros eius indolis , vt X°. fum-
ma fingulorim , 2° [umma fallorum ex binis §° fum-
ma fadforum ex lernjs o et 42, produllum omniun
Jint numeri quadraii,

Vel quod eodem redit

Inuenire aequationem biguadraticam buins formae: |
X —AX+BX ~Cx+D=o, que omnes fuas.
SPR RN radices:




PROBLEMA DIOPHANTEVM. s

vadices babeat vationales , e cuius infuper  finguli
soffficientes A, By, C, D _f R guqa’mn.

Non dubito fore plerosque , qui mjirabup-

tur, me in huinsmodi  quaeftionibus - enoluendis ,
quas nuac guidem fammi Geometrae auerfari viden-
tur, operam confumere; verum equidem fateri co-

‘gor, me ex huiusmodi inuefligationibus tantundem.

fere voluptatis’ capere, quam-ex profundiffimis Geo-
metrize f{ublimioris {peculationibuz. Ac A plue

nmum fudii et laboris impendi in “quacftionibus

grasioribus euoluendis , huinsmodi variatio argumen-
ti quandam mihi haud ingratam recreationem affer-
re folet. Ceterum Analyfis fublimior tantum debet
Methode Dlophanteae, vt nefas videatur eam’ penl-
tis repudlar... ‘ : -

3. Problema igitur. propofitum aggreflurus ,
primum obferue, folutionem eius generalem frufira
tentari ; poftquam enim plaribus modis calculum
infituiffem , ac femper in formulas nuilo pa&to ex-
tricabiles incidiffem , agooui vix quicquam pracflari
poffe , nifi vires noftras in folutionem quandam par-
ticularem intendamus, - Sequenti ergo modo quatuox:
pumeros quaefitos coaflitio ¢

Ma& Mbe, Mf:d Mdcz

wbi etfi gquinque litterae funt mdu{tae, tamen bqec po-

tio ifla limitatione refiringituy | vt produ&um pri-
mi in tertium aequale fit produdte fecundi in quar-

tum s quae reflriCtio vtique in f& non eft neceffiria,
Tom, XVII. Nou Comm. D vixque
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vixque dubitare licet , quin etiam eiusmodi quatcr-
ni numeri quaefito fatistaciant , in quibus haec con-
ditio. locum non habeat; verum equidem nallam
adhuc viam detegere valai, qua huiusmadi folutio-
nes elicere liceret. |

| 4. Hac igitur numerortm quaefitorum forma
conflituta , quatuor conditiones. praefcriptac. fequentes:
aequationes fuppeditant & . - R E
I. M (24 be odida)y — Quadrato
1L Mi(abbe ¥ becd4- cdda-tdaab-reabed) = Quadr.
1L M¥(abbecd - abccdd+ aabicddaabbed)— Quadr.
1V. M'aabbeedd=Quadr. o
vbi pofirema conditior iam fpente impletur, neque
vero hinc concludere licet, limitationem fupra in~
du@am effe neceffiriam ; cum eadem conditio acgue
 obtineretur , fi quis quaruor. nwmerorum: infiper per
pumerum quadratun quemeungue multiplicagetor,,
_quo pacto folatio ab. omni reftriGione libeparetue ,
‘fed tum reliquae aequationes nullo medo refoluj.
poifent. | - \

5. Reftri@tio. autem: adhibita boe commeodi no-
bis largitnr, ve tertin asequatior hane formam indupat
Mabed{ebA-be— cd+ & a) = Quadr..
vode cuip ob primam  jam quadratupe effe debeat
haec forma - _ '
| M (a4 beotocdday,

récefle




DIOPHANTEVYV M. sy

necefle eft, vt hoc produ&um 2 b¢d quadrato  ae-
quetur. Praeterea autem vt tam primae quam ter~
tiae conditioni fatisfiat, capi oportet -

'M...alv—;—i;c—i—cd—}—da

‘vel i haec fumma fa&orem ‘habeat quadratam puta f

fufficiet {umi
_.,_nb .-l-ﬁc cda-da
M= Aolde, | o
ﬁquldem per f maniffum eﬂ folutionem. femper
ad numeros integros reducei poﬂe. ‘ o
. 6. Hinc. jam ratio eft -perfpicna, cur initio
quatuor quaefitis nnmeris faltorem communem M

‘tribuerim 5 eo igitur rite definito, vt fit

M=abtbeted+tda vel Mzmgborbored oo

duae tantum fiperfunt conditiones , quas impleri

oportet ; dlteram fcilicet modo. elicui, qua eﬁ'e debet
a b ¢ 4 = Quadrato

alteram aequatio fecunda fuppeditat, quae pofinlat

ob factorem M’ iam quadratum, vt ft

abbetbeed+ acdd—{-aabd-i— sabed = Quadr

quae in hanc formam redigitur :
(aa+corbd+ ac (M+dd)+oabcd = Quadr.

feu bd(aa—]—w)—{—(b - dY 4¢'= Quadr.

4. Tota ergo quaeftio ad inuentionem hojus-

"modi quatuor numerorum 4,°5, ¢, d eft perdu&a ,

vt binis modo memoratis conditionibus fatisfiat ; vbi
notari conuenit, inter binos numeros - et ¢ fimilem
D2 ratio-




%8  PROBLEMA

rationem. - intercedete ‘atque ioter bines & et dy gt~
que totlim -negotium a fola ratione tam imter @ et¢ -
quam: jnter & et & penderc. - Quare ¥t 1pro: .quauis

folutione minimos nwmeros ebtineamus, tam ngmeros.

@ et ¢ quam p et 4 primos inter fe flatui . oportet.

Si eaim. comamunem. haberent diniforem » €0. ﬁrblaro,

conditioni vtrique acque fatisfieret.

8. Quix euolutio pofterioris aequationis. praea-
pugs. difficultates ipueluir, ab ea incheasdum: effe:
arbitror, ae primo: quidem: obferuo 5 etiamfi- ea duas.
Taticnes 2:¢ et bid condneat, neutram. tamen are
bitrio noftro Lehnqup-' vnde. inprimis lnqurrendurmn
eft ,. cuiusmodi; rationes pro- alteratry accipi debeant,
vt forma. noftra qpadlauun.reddb poﬁﬁnA Quod' quo-
- facilins pcrf'plcntur » canfiderermiié ‘eafumi,, que: loco
alteriys rationis. ratio- dupla poneretur , fit ergo.
bia—=2:3, et haec forma 2 ga -+ 26¢ - gac
quadratum recdi deberet quod- antem nunquans fie-
ri. poffe facile intelligitar.. ]?oﬁto enim @ = p = ¢
et c——p;-q, pmMr hmc forma 3PP — 54y
quae nullo modo anuam quadramm exh:be_ne pot-
eft’y flem euenit fi' poneretur Frd=— 31y vnde
patet , nounnifi certas rationum fpecies pro ahekutra
vatienumy a:¢ et b:d sffumi pofle ; reliquas  vero:
omnes- ab _hac. muemgat one. excludi. : :

9. Statimy autem. patet intér rationes hmc on*-
po accommodatas primum - locum ebtinere rationes: .
quadraticas ; - fit. Jgnur b: d PPt qg,,, et fommuia '
poftra .- '

PPM(M+N)+M(PP+M) :
aeque-
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zrequetur Iraic quadrfn:o pﬁgqaa—!—”"pqwc—{—r—ce
vode: fis an(pp+949) a-+nuppgge :2mnpqcz+m7ﬁg:

C e @ _mm—ur'pliqq
Id QQUC e T ma@P g4k ———zmnpq_

vel fit m=—-kpg v ha,beamus hyas: f’ormulas ﬁmaﬁr

ClCﬁt&S

B 8 o &= - EE- (H““ﬂﬂ??qq Yo B o
4 g4 et' & T ma(p pgeq ) ke bmsPag Cmﬁcme k> e

ro.. Euoluamus. cafus fim pliciores- numerorum:
k. et n. et habebimus acquationis noftrae. fequentes- re-
f@luuonea

_ gl d Do P e
fi fuent 2 — 73
i’f ﬁ erit = qffq' eritc

P &— . spbad 11. &2 — wp g g
c: (Mq—qqi’*ewﬂf ¢ T @P-gqFtéppad.
B, &—__sprad Y.L = . ispPua
: e 4(pp~+—qq)‘—'ﬂﬂ>2&‘fi £- PP g9l feppgg:
V., &—___7ppad ; VI.L = 2P Pag
& Slpbbaq)icE P PA pqa. ¢ (pp—qq) IioPRq "
V ._E——— 21 bPgq (V u__.. ‘ :63:__13_15__
Ii < (FpipggF 2o ppaq” HI s(pp-:—quj-onqugf
W — oppqa eti. i
X ¢ T IG(PP—t-rqu“**prqq, te

r1,.Si fam. pro- lattens %, rrf, # g emsmodi‘

valores muemu - poflent ,, vt grodu&’um a ¢ feu. haec:

ex preflios _
n(kk— mnj (ﬂ(M+993 - 2 k’PPM)

fieret” pumerns: quadrarus.,, haberetur folugio: proble=

matis- propofiti ,, fiquidem: tum ob bd= ppqe

etiam “fermuly @b ¢ 4 forer quadrarum. Verum haec:

jruefligatios nimis eft molefta ,. guam. vt eam: fuftipi:
gonuenidt ; ac i forte fuccederet:, ad” maximos gu>
meros certe perduceret. Quare confultum erit etiam

‘ D3 “alias
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alias rationes pro & contemplari, quae quidem alte-
ri conditioni feilicet

balaa+ec)+ac(b+dS = Quadr,
conuenire queant. At ob fimilem rationerh fractio-
bum % et & omnes valores hic pro & eruti etiam
vicifim pro 2. affirmi poterunt, vnde denuo nousze
huius generit fractiones elicientur.
- 12, In genere quidem hic labor nimis foret
taediofus , vnde cafis primo fimpliciores ewoluam :

iFmleritL=% "4 & A5 T by 4y
fi ?i“:i; erit %—_—;7 35 Y3455 13 si” _‘;‘ol i
fr=tert L=8; 4 5 55 8 7
ff=gerit & =mu; s 4 5%

En ergo hic praeter expecationem duos cafus , qui-
bus pro 2 et ¢ numeri quadrati prodierunt; vnde
cum etiam & et 4 fint numéri - quadrati duas . jam
fumus adepti problematis noftri folutiones.

13" En ergo duas problematis nofiri folutio-
7es 5 quarum prima ob @ == 64; b= 9; ¢=40, et
- d= 4 pracbet : s | ‘
M = 596 - 441 —+ 196 3- 256 == 1469
-ficque quatnor numeri qudefiti” funt” " o
L 1469. 1465 11, 1469, 256; IIL 1460, 4413
o L 1V. 14695 576,
Altera ob 4= 64; b==95 c= 28¢g; 4 — 4 dat

- M =576 - 2601 - 1156 256 = 4589 . .
_ ' s vade
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vnde alii quatnor numeri problemati fat;sfacxentcs
funt

I 4589 256; IL +589u576, IIL. 438g. 1356

¥

IV. 4580. 2601,

Has autem folunones haud facile ex formula § x1.
data denuare Immiﬁat, etiamfi in ea contineantur,

* 14. Com autem fingulae ﬁ'aéhones pro in-
1

ventae etiam pro - viurpari que'mt, euoluamxf&'

fimpliciores , quae funts

2. 5.8, I, 1%, 20 -zsn,n-i. zs-.' :
E3% %2259 7 9 % 9 179 Ty 129 etc.

ﬁfgmmpmml;:;etmmmmr_
12 aq —L— 12 ¢C -t~ 49 ac ::Quadr.
cui fatxsf‘acm T = 4, ponatur ergo % =45

192+96x+lzx.r o ,,VJ
196?—’|%~49vx

400 - 145 x-|— 1248 — O— {zov-!-x’y)

p—

OFZ0 T45 -T2 X407 - APy of g ME—Voy

=12

1w E_:4 -.40_').'4—-97‘ ' p— m .
hincque ._L.M_,n feu poﬁta y=
& o ATEM —40M T aT TN - :

—r
LTI w2 TLTL

- =
vnde fequentes nouse fradiones idonese ﬁmpﬂxmm’es

olhgunnu.r

a-.__z-u F7 . Tan
-‘_“-4—-: 7 13 )y o~

B - DR WRVEC 5= NER .

s
ot



.ﬂfg('] IRE +'29w'—' 22‘7 "i"‘-xj’j’ ot w_-lz:-—zz‘!a'

" enim habeamas s

£5. Statnatur fimili mode b= % fietque

20616!-{-—20[:6‘-4—-81615:5 _
£ui farisfacit © -.,_x fic sergd 2 E +x

20 ~~ 4.0 X ~}~ 20 &g
20 R
81 - 81

: 121»:{-—12rx+zoxx—|:1-—(rr—t—-x})

9_9} —‘ZW

et .._yy—-zz:y_p_ro: :mm—l—azm-n—;-.mnn

Yy —2p mm—200 5

vode elicitur S == ita vt fir abcd qmdratume

16. Huaec {Olutio i‘!GbIS'l‘I‘i'gi?t'ﬁr' quatuor nume-
ros mylte minores. problemati ﬁltlSﬁlClanSS ‘Cum

a-—*16 Z:::s, 0—5,4?-—};.

erit factor communicis
t——— ao—-l—zs._+_zci—1—'64- ~ 188
- 77 T
vnde famto JS=3 erit M= or, et quatuor nume- - §
ri problema foluentes eruns . Q
L 2r.20; 11 21, 25, TIL. 21 64, etIV. ar. 30.

guornm- fumma fngulornm eft —oi2r

famma prodo@orum ex binis = 110°, 21°
fumma produ&orem €x ternis — 4£800° 21°
Produ@um omnium — 160021
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ira’ vt huins aequationis biquadraticae

&'—9.21° 2 4-110% 2 .xx-—48c>o 21 x+1600 24'=0

tadlces fint , . |
2, 20, zr. 25 ; zr. 64; 21. 8o.

A Ex cogmta antem voa folutione , . certa
methodo aliae imo infinitae elici poflunt ; qmod quo
facilius oﬂeudam hac pofirema folutione vear, qua

poﬁto ;- = 7 ipuenimus in genere L — ¥¥ 2y
4 DY =20
vide Vt abed ﬁat quadratum reddi oportet hane

formam - ,
S(yr- 20)(yy—2 2y -+ 101) = Quadrato
id quod . euenit fumto J=5.  Statuatur ergo
y—==x+5 et haoebum T _
(4.z+ 102—{-—5)(‘.3—102—1— 16)—0 |
feu 4.oo—+-sooz- 4.95~z-xoz 52 =1

cm etiam fansfacgt_ ¥=rx ety —6, vnde autem
eadem iblutio ,refulrat.

18, Vt alism folutionem ehc:amus ;- ﬁngamus
- radicem quadratam hu1us formae 20 +” - “‘zz,
cuius quadratum '

4’00"*‘5092—4.9533.-..255:!2. ‘ .s.ilz

. 322
1111 formae aequatum praebet
(5:_1 ] 5) g — 25 su —— IO"

e ¥22 12705 32, 1355 ___ x0,10%
e STE o BAL] =
fen z— o pyrrylieity

Tom.XVII, N_lou\.‘Comm. , 'E ) i'deo-?.
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ideoque B =% et y= 225, wvnde pro ¢ st ¢ AU~

2209

meri enormes refuitant, quos. cuolucre woperae non
eft pretium. : :

19. Vt autem plmes fulutloncs derxuare llceat,
ob cafum cognitum z — 1, ponamus  — —:*.“"’ et
prodibit haec forma ad quadratum redlgenda
- 400} 1600 V-~ 240007 - t6con” -+-4~‘oov

+‘SOO~1~ISOO‘U+ISOO‘U’U-T‘ 500'{:

—495 — 990V 4" 4-95'0*72 ' '

-~ 10— 10U

+ 5 - | | |
fen 400 --2100T - §405 @ 4 2T00W ~4- 40C¥'=[1
cnins radix polita == co-"Fo~20wy ‘dat

4205 ~ %‘- + 42000 =0
fen o ——188 et -+ 0= vt oante.
Ob formam reciprocam erit efiam w — — 355 et
1-o=—% et s =%, hincque y == i

~ ynde autem non alia foluuo obtinetur. '

20; Quanquam -autem hoc modo €x qualibet
folutione aliae _innumetae deduci poffunt ; tamei
quia in primas. cafu quafi fortuito- incidimus , . me-
thodus adhuc certa defideratur , quae ad huios pro-'
“blematis folutionenr perducat*'-cums inuentio in-amas
lyfi Diophantea vtique ‘ma%imi. foret momenti. Vs
rum -antequam talem methedum = expedtare liceat ,
ecefle videtur , vt natura- huivs- farmae :

: ac(xx-}-j})-d—(a—],—c) xj

" 4d
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ad quadratum reducendse accuratius imnefligetur , ot
rationes pro.a:¢ affumendae, quibws refolutio {ue-
cedit, explorentur, vade hanc quweihonem perfcri-

t;mdam propono )
| Tnuenire omties walores idoncos ‘pro tatione 2.3 ‘c
Jubfituendos , vt baec expreffio : :
ae (xx—f—yy)—}-xy (a2~ ca')-{— 2a‘cxy

 guadrato acqualis reddi peffit.

o1, EX fuperioribus iam fatis. liquet; rattiomm

" 4:c peutiquam pro lubitu accipi pofle, fed eam

certis conditionibus’ efle adftrictam , quas potifimum
«determinari opontet. Ad has cond:txenes ex_plorau-

das ftatnamus.: .
ac(zx—Hy}—}—xy(m—{—u)-{—2acxy:zz
quam aequanonem in fequentes formas transfundere |
lxcct- o g - Ve
(aa+cc)(xx+yj’) (d—l—o) (x-l—.}’) —~222

(aa+-4 ac-tce) (X34 x5-9y) = 622+ (a==c) (x-—y)
III (aa+cc}(ax+4.a,y+yy)—-2~z+(tz——o‘) (x-l—y)
IV, (4a++ac)(xa.+yy):2zz+(a+c) (@),
. a2, Cum fam ex prima ‘forma’ mtelhgamuas,
formulam aa-1-c¢-fadtorem. effe. pumeri. hums for-
ma ft— 222, qul, vti - conftat, alios -non- admittit -
divifores , -nifi -’qui” ipfi fint vel huivs formae AA

-z BB vel huitis 2 A A— BB, fequitur nume-
rum a2 4 < ¢ ¢ in alteruera harum | formarum con=

+tineri debere.  Ex tertia autem forma mtelllgltur s
E 2 eundem

—y

R SRS T~
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eundem numerum @ a -+ ¢¢, cum fit dinifor formae
2 2z -2, etiam. in forma. 2 A A 4-B B covtineri
debere. Jam vero numeri formac 2 A A— BB vek
A A — 2 BB praeter binarium -alios non babent di-
vifores primos , nifi qui in forma 8 n - 1 conti-
neantur , et oo meri formae 2 A A -+ B B alios :non
‘habent dinifores primos praeter binarium , pifi qui
vel in hac forma 87—+ 1 vel 87— 3 continean-
tur, Fx quo concluditur hacc conditio, vt nume-
rus gaa-f-¢c allos praetcr binarium non hzbeat di-
wfores primos , nifi qui fint formae 87 -4 r.-

8. Simili modo cum- altera formula 4@
~}- 4 a ¢ 4 ¢ ¢ it dinifor formae 6 2% - #Z, . quae
alios dinifores praeter 2 €t 3 non admittit primos,
nifi qui in aliqua harbm formularum :

24041, 24015, 24-ﬂ'+"7a‘24-f1+11 _
contineantur ; tum vYero quia eadem formula aa
~+ 4 @ ¢~ ¢ ¢ etiam eft dinifor formae 2.3z 4+,
“ea praeter- 2 alics non admittit dinifores primos,
-nifi qui in alterutra harum formatum 8 # - 1 Vel
8 n -}~ 3 contineantur. Ex quibus coniundis fequi-
tur nUMertm @ a-}-4 a.¢ -+ ¢¢ praeter: 2 et g
. alios diuifores prrmos hibere . non poffe, nifi qui
‘contineantur vel m hac formula 241 + I vcl hac_
z+n+ 11, -

24 Hinc e - valoribus rationis a1 ¢ pr:mum
omnes ii excluguntur , quibus numerus - a4 + ¢ ¢,

haberet diviforem primum formae. 8 # 4 5; fiqui-
" dem relxquae formae ineptac 8 n + 53 et §n-+Y
. {ponte
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. Aponte excluduntur, propterea quod (hmma’ duorum
_.quadratorum g a —~-¢ ¢ per tales numeros nunguam
divifibilis exiftit. ~Deinde etiam ii valores rationis

@ : ¢ excluduntur, quibus numerns g 2 - $ac—Hcc,

qui per fe praeter 2 et 3 alios habere nequit diui-
fores, nifi’ qui fint buivs formaé 12 74 1 vel huius
“formiae 12 # =411 haberet diviforem vel hoios for-
inae 247 4~ 13 vel huins ‘24 5 - 28, Quocirca

+ . ~€X rationibus pro a:¢ adhibendis primo -expungi de-
bent ombes eae, quibus numerus g 4 ~+ ¢ ¢ dinidi
pofeft per numerum primum formae 84 -}- 5, de-

~ inde etiam eae, quibus numerns 4@t 4ac-4¢¢
- admitteret diniforem formae- 241413 vel 24714 23.
25 Quando autem ratio 2:¢ ita eft compas

; Tata, vt numerus ¢ ¢ ¢ nullom habear diviforem
formae 8 n 4 5; tum vicifim certam eff, eundem
_numerum tam © in hac fornta 2 A A — B B quam
hac 2 A A + BB contineri. Ac § quoque " nume-
U ag-i-4ac—+-¢cc nullum habet diviforem: formae

- 248413 vel 24 74 23; tum perinde certum eft,
~eundem numerum tam in hac forma 2AA--BB
quam ifta 6 A'A - B B contineri. Hac daplici- re-

- gula obfernata, facili negotio omnes rationes, quas lo-
<o a:c affami non licet , excinduntur, . -
& 26, Fadta autem hac exclufione,, pro fra&ione
"% fequentes valores funt reli@i: & . ‘ '

--iiqggs‘ggrlulfzu_.is
T2 32 3% %3353 7y 33 32 54 39 7.5 39 70y

7
35 1S 16 16 16 16 17 1g 1p 20 s 20 g0
??U?!’s'p)'ii)ii,‘l';ﬁg ¥y T2 ¥ iny
2
T

!

30 20' 2l 71 23 3 214 24 24 24 '8 25
ii;iﬁ:sm'—'m?:i:i‘a?:i‘?’_‘fﬁj 2 3 ‘
25 25 25 25 2y 7 23 FLIEEY | 28 ETY

T sT3) ITY 17 3 Ty 563 .3 3 339y I3y ¥y 7

3 ¥bi
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‘w7 PROBLEMA

whbi ebferuari comuenit,” religuas rdtidnes omues frafifa
iadhibituin  dri; nuom autem ‘e omnes poft exchi-
fiones expoﬁtas relidtae fuccednht ; quactlio eft- ‘ma-
| momemr ) ’qtfae vix decidi- poﬂ'e -videtur. '

.27. Hic ,prxma rano in pmecedenubus non-

dum | inuenta, eft 1, quae igiur an folutionem. guac-

,fhoms admittat , videarsus. Fieri nempe 0portet'
 56.(x &1 29) = 2250 xf-- b HT e T
Ponatur *——p—}-q ety = p - g5 vt prbdeat haec

forma:. -

B 337pp—'nsqq——b _ |

‘guod an fieri .poffit ; - faclhus exPloratur , quam ex
forma praecedente fatisfaciunt antem hi valores mj-
nimi p=3, et g=4, vnde colhguut X7 et
‘y_—-:,;fcu = —7, ftatuatur - ergo ’j"‘_’,
et PIOdlt' : '

1M5~559v+560w*—m -

“yhde coﬂlgrtur == 7_—-——"'""”9 et £ — ~ it —167

it — I 1l o 58 1,
fﬁl.l .*._7ﬂ+501‘+|67‘.:'_ 7mm.—:+mn-——nn
) ;y = sal—l‘r s zonn..l_uzmm—'mm

"ol Cum demde. et:am “alios plurcs cafus exa-
minaffern , inueni negouum ﬁ:mper fuccedere, ex

~gito affenerare vix dubito, omues iftas frattiones: poft-

binas ‘exclufiones ante memoratas relitas femper ita
effe - comparatas y VE toco rationis ¢ : ¢ poﬁtae aequa-
‘tionem- : :

ac(xx—&—m)—lr(d—i—f) ¥7=0 |
" refo-




DIORPHANTEVM 4

refolubilem  yeddant, - Nunc -igitur omnino operae”

foret pretlum in mdolem harom fia®ionum accura-
tius inquirere , earumgque verum characterem _ inda-
gare , quo eae ab omnibus rehqms fra&mmbus di-
finguuntur.  Primo’ quidem patet, in iis omnesf‘ra-"

&mnes huivs formae g; occurrere quomodo autem-

-religiarum  indoles fit comparata , altioris” videtur
indaginis,” - ... . - o . g

29. Videamus -autem ;.- quomodo: in genere Nli=

meri a et ¢ comparati efle debeant, vt 4aa--cc

.obtineat formam AA—- 2 B B. Poﬁto autem
aa—i—ca_..AA—zBB erit AA-—aa"‘cc—l— BB

ideoque tam A -+ & quam-A — 5, vtpote diuifores
formae ¢ ¢+4+2 B B, ‘ciusdem fbrmae mmnenei& de-‘
bent, vnde pofito . ... . L

A+¢—-pp+zqg, et A——a:::rr-«l—:zu ,
fit AmPPd2gdbrrdess of g-——?ﬂ-:—zqq-rr-us
et ob w—i—zBB——(pp-}—zppa(rr»{—;zw) ent S
¢=2g9s5stprietB=ps—gpn. 2. .
Quomrca conditio praefcrlpta 1mpletur fuméndo
__‘pp—(rr—l—zqq-zn et o= zpr—-1~4-q:r
Cvnde fit T '
aa-} o= pp+ﬁf§ '-I—q.(qg—l-w) +4.( Jpp—--rr)( q—.r.f)+16 pgr.r.
quae forma non folum et . . i
: ﬁ—(ﬁp—;—ﬂﬂﬁ—zqy-ﬁ— z;r.r) —2(2 ps-—zqﬂ
fed .etiam

| —(pp—F%r—aqg z.r.f) +2(2pq+zq.f)
V_nde

ir
.




49 "PROBLEMA
Vnde tam in bac- forma AA— 2 BB quam 1ﬂa
A A 4 2B B. continetur. ’
- " 30, Euoluamus ﬁmxlx"modo altcram condltm- ‘
nem , guae poftulat ' ‘
, aa—-l——q.ar:—i—cc.. AA—-l—z BB,
et .com fiat. .
{a-l-zc\ 3c'c..AA+2BB feu fa—l—ze) -—AA 2BB+3&0
- debet “effe : ‘ .
: a+zc+A~2t;+3uu et a+2c-A—-‘x.x+6yj
, ergo a+ 26...._aﬂ+1uu+xxj_y3 B

2

tum Vero ob 2BB+3u__(ztt+3uu‘i(x.1+yy) fic -
mrx-3uy et c=—ux-}-21y, ideoque

a=ott—8iy-}-6yy -+ 3uu— 4.ux-+-xx

feu a:z(t—~y)(t—-3y)—+—(u—-x)(3 u-—.x)

et -c—2ux -+ 41%y.

Vel fitr=y4v e ¥y—u—2z vt ﬁat:

a=20(y—29) +2{z 42 4)

a:4-y(y—i—=v)+zu(a——z) o _

hocque modo fimul alteri condmom , quae e de-

bet aa+4.zw—}—cc._6AA+BB fatisfit.

,31. Quo igitur vtrique conditioni fatisfiat, ne-

cbfie: &t} vt ambo. numeri @ etg fimnl. mfequentl- .
bus buns formulis contineantur: ‘

a=(p~ri(p+1)+ 2 (9-!)(9‘+~f), c'-zpr++q-f,

a—r.(fk—a)(aﬂ-—x)w{f ﬁ)@-sﬁ, emouxtatys

- - ‘ Noua




IDIOPHANTEVM» L

Noua ergo hint mnaftitur -quaeffio, ‘quomodo hae i
nae geminae formulae :ad ‘eundem valorem ‘fint re--
ducendae ; ad quod wmecefle - efi' vt huic acqz.ahtau

fatisfiats - - |

(ux—'—]—-azy) (pp—-rf’»—i—-zqq-—-z:.r)
(pr+2g;)(3uu~4uw+xx+ztt-—‘8ty+6yy)
quomam totum negotium in x.monc as¢ vcifatur.
Alind Problema Diophanteum.

Tnuenive quotcungue numeros » -quorum -Juilibet in

- Jummam reliquortm  multiplicatus  producat fiuf?i'é'rﬂﬁ:

quadﬂamm. .
»2. Sint numeri quaefiti Dy g, 7, § LT, €O<.

ramque famma == 53 fequiritur ergo, vtomnes haa

formulaes ) o |

(S —0)s 4G =95 E—7); 515 =+) erc.
ﬁnt lquadwta ; ‘quac cum fint fimiles, f‘u*ﬁimt‘ pro
yoa pofuifle p (S —p) = ffpp, vode fit pm
Quare vumeri quaefiti erunt

s $ ) L8 ete
TF? Tagg’ STABBY T kE ete

 dummodo_eorsm. fama fiat = Sj ficque problema

huc redit, vt qiacrantar numeri quotcunque f, g,
b, k etc. ita comparati, vt-fiat

1 r k] .
ﬂﬂ—%—-ﬁ—b l.-1--igfg""¥_-'x-q-fﬂ:mi?T :+kk
33, Statuamus , quemam hi numerl plernm=
que funt fradti,

Tom. X.VI1. Nou. Cornm_ . F =,

- Ete. = Iy
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bus. pumeris inflitoatar, quorum alter in. alterum

nge iridem. waitatk aequenthr , fequente medo: eas

Denpminator: D (7 a4 aca) Gy BB

42 " PROBLEMA

f=% g=%, h=2, k:::g% etc..
et quacfiio huc redit, vt aliquot fractiones funiuse
modi ' B .

aaai:a;a:."‘ bbg_ig_"g_'; “?-’IFI'YT etc..
inueniantur, quorum. fumma vnitati aequetirsy vbi
dbferuo, t]_ll.exﬁlibet denominatotem. effe: fummam duo-
rum  quadritorum., - Quodft ergo: talis. denominator
fit numerus primus , €X €o, duae tantum. elusimodi
nafcuntur fiictiones , [ilicet

g o ap . &
a0 G-k 0 -t

quarum, fuinma cum vhitatj acquetur . euidens: eft,
ambas. fimul capi non pofle,, mifi guaeflio de dno-

ductus, pracbeat quadratum, - Tumi enim ob

i a o el 4
e . N --. — N
j G OO G0 —f=

fumpio. S pro. lubite: numerl ifisfigientes érunt Maa
et M aea, qui propterea cafns. oullam. habet difficul-
tatem.; S

34.. Quando: antem, plares: dupbus numerk fant
inueftigandi, qui problemart conpeniant; neceffe eft”
vt etiami cafus., quibus, denpminatdres, funt: nusoerd
compofiti-,. euol usarizs; fiquidem.. inde. plures, fractio-
nes. hojns, indolis. foemark poffiint 5 quazuom cum, bi-

repraeféntabo.,

@h—ali N (ef-eadlE :
o, .D
@8 =L (@bat) Teno-

-




DIOPHANTEVM s
Dcnonﬁnafor D= (ad—4aa) (bb-8E) (ec-4y v)

‘(ugc:ﬁ-abc—nb'yq.a.s'y)’_ _(nﬁyvqj,mb?m‘u_g{;cw;aﬁ.c]*

(at%'y--}-azb'y'—nnI'u:_._;..u:::\‘%'izjr2 E (lczec...i_-‘a;bcf_a‘bfy.._”ag-y)e_

{abc-;-aﬁl‘cjaﬁrqi;-i’-ab‘y)’-‘. ‘ (ﬁb'_}'—l—'ozﬁvjaec:—'-mbcljﬁ

" ’(ab?.,;'m-ﬁ”y—‘]-):—bgc..pabc-)“ : (.;bc'—;-agc%&@'y—-‘-—.‘m byt
L D .

3. Circa ordinem fecundum annotafle inuna-
bit , effe | '

(ab— afy [aﬁ'—a_i_ﬂ'_’,__ _4a3m€
-——“1‘3—-—"‘!"‘——‘-]) -~ I‘ 5 et

'{ab—l;ajﬁ 4 (ad Bp'm__@_)j —— +aabf:+u¢€€5-aa'€_€-—-ao:?;au

Deinde in ordine ‘tertio, fi quatuor partes prioris-

columnae ipuicem addantur , {umma erit
Calem—wo)bBeY '

.“?. a4 gaspp B8l VY

Hinc don contempenda f{ubfidia peti poternnt pro

quauis numerorum quacfirorum multitudice, dum,
fi folutio. in generé tentaretur , infignes difficultates
occurrerent.  ‘Quoniam igitur cafus duorum numero-
rum per fe eft perfpicuns, a caln tridm  exordiar
inde ad gquatwor progreffurus. :

Cafus trium RUMEror.
. .56. Ponamus pro ‘tribus numeris ‘quaefitis has
fradtiones : e )

ta . {05 e nB)? g fag— b
iarne’? Gua-aabb-66) ] et aa)bb—-EE)

quarom-fomma et

an ' — 2aabd 1tatt a
TR vnitati aequanda

{aa_-}-aca)\bb-}-ﬁg)
F2 - ~ vnde

. ."4{;,:




Confequentet: habebimus. has. formulas

7

44 PROBLEIMA
vade fit: | . o |
aa (b b’.-—l—' g‘g) j—) 43 aqa‘,bg‘ hincque l!_-l — b;igég'l

Quare fumtis a:== 448 et ax= Bbir 38 ,, numerd,
quaefiti- ad: mtegros perdacti erunt-:

aa-(b b 88); (b= ab); (ab—aby.
Bim vero eft ab—a8=3555—5 =8(24b—E8)
et abi—ab=— gb88—8 = 45886~ bEr)

!.

165hEE(b5:ATE) 5, BE(355- 585, b’b{gﬁ‘@ bb)

guarnm. quaelibet, in {pmmam. rehquar,um du&a: pro~
ducit: quadratpm.,

a+:. Enoliamus Bine foliitiones: fimplicipres:,,
ponendo numerps minores. loco & et ®,. quorum tan--
tim. ratip. fpe@atur ,, ac {i ambo {int: impares , nre-
meri. quaefiti; per. 4 deprimantur ::

numeri: quaefitiz

L L=LiAa=8 4= n  5rTx
11 %—-—é p___ 8207 i pLEL 50T 4 |
I, 2—:— ) . 300, ;,qw:‘x;ﬁg,a. “--?;““"SH
PV =850 = 7488 547= 216 5 T
VZ g- ;, p:;+352: 5142200 ;. 1T 1704-1.
VI gf':: £, p —t 576;:70 TR 3689,, == 1936,
VJ],;__ ,L; p Hoan 26@_@ 3 g; 13692 5 f‘_ﬂvla&xoaw 1

3:.85.




DIOPHANTEVM 43

‘38 Aling; fplmmm:s ::cpermutun >4 hxs for~"
mukis . =

wute (ub_mel” ‘ (5 g e
ot &’ Iaa+ma)[b&+ﬁﬂj’ (f;rz—i-_a a)(bb+.335

quarum, fumma. eff
wat ubb—z-aracee-auﬂs‘—uwbh
aa-l-om—h- Ii-—l— (aa.-;-am)(bb—}-@@)
quae. cum, vnitati aequari- debeat ,, fiet:

2aabb 40088 —aabb = =o, h;ﬂc iy — 35;‘-;3?@3

fen, ;zg e v.ndc b=a. et B— V(oux aa),

a:or.

Capiatur e;_gp
ATT2MRY OT=Hn2 0 G—mmann; S—mm—onm
eruntgpe. tres numeri quaefitis '
P S mmmnmt e 4 1)
G=m - 2mp— 2 wﬁ) (e 2 omy”
r=(mm—2mn— 2 nny (nm. 4 2 nn)
¥nde: fequentes fblutiones. deducuntur:

L. - P=405 . =9 = ;S\I{_ __
. p=8.0.85; g=7I21:'169.; K121
M. p=8.4.65; =8I.1213 £=8I1.9

IV.. p==8.36.145; g—289. 169 ; P 2801 T2 T
Vo p=8.9.825; .go=36T. 5293 Pyt IR
VL p_,.s 100, 689,1 9= 1089, 15695 =" 1089, 9:
VI p—8.16i 1025 g— 1089 1521 ; 1"“1-089 520
VL p=¢.. I'44. L1055 ¢-=1681.2200; F==1681.. ;-

IX. 2’3....._,8.”22‘,5__..9,4-;9,,. 9= 1849:. 13695 r== 840 520..

Fa 39




16 " PROBLEMA
30, Neque veio hacc folutio generalis et pu-

tanda , fed potius innumerabiles aliae locum’ habent,.
quae in his geminis formulis mon continentur. Pro

generali enim folutione hanc aequationem refolui

oporteret 3

T I T, | 'r‘ — .
+,+yy—’r-:+zz--1

I e XX
vide oritur XXy yIE—~X X —yy—gr—2T"0

hincque =z — TE£22%:  jra vt haec forrhuld
XYY =1 ;

(xxyy=1){xa-yy-+2)
in genere ad quadratum- reduci debeat; gquod quo-~
modo fit efficiendum , non patet. - :

40. Interim ex folutione ism alunde cogni-
ta ope huius formulae infinitae aliae elici poflunt
Diuidantur enim terni numeri inuenti veluti 40, 9;
81 per eorum fummam 130, vt hae fractiones cb-
tineantur : ' o

* . ? . 3B
5 9 T35 % T3IT 9

. guae cim generalibus comparatae praebent

At e T 0 oy e IT 4 e 7
x-'—-i'} J= 355 z—-—:ﬁa

qiarum vha tintAm k== 2 pro cognita fumatur, pro

“binis reliquis wéro. haec aequatio refoluatur :

L $ypEzegy—8E-YTo feu zzm ZIEY
vode fit | o _ _
{oyy—are="Y(oyy—4){ayy-+17)

Quia autem néuimus, {atisficere” Valorem 7 =%,
fatuamns y-= k¥ firque

: - 3oy




DIOPHANTEV M. 47

« 50 y9—~4)2=Y(9.13-+22u-1-un)49.13+8 844414}

ita vt haec formula ad quadratum it veducenda
273 +22.1xosa+so+r U176 4 +4u B

cuius. radix fi fatuatur 273 42Uy -2 uy ﬁt

(52 + 4. 13. 21tk 44 (4 T8) 4= 0
et 4 — — Lot T or6r ﬁcque

I1a20 | 84 S- 85 ),

pro figno fuperiori g = =122% et y— — =¥

11e21 693
pro figno. inferiori #— =1 et ob y == + s
qui duo. valores comizeni‘unt et ob y=— 2% ;ﬁt
i 603
o -V 44171882 = 174 69: e 365% . 28D

. g 11383 —= 4ubp3% — fultesp,—" 335
wnde: ternae: feactiones prodeunt:
A . 4F02400 . £7600

EW g 3_655_&:.," L36SB K

gme in: integris dant hos. mimeros ¢

p= 4. 136561 = 4. 17.29. 277 = 546244

g— 480249 — 693 == 480249

o — 3. 57600 == 2‘.4-0. = 748800
hincque: pA-g—-#=18- 1'7. 29« 2TI1775.20 3
Hac ergo. methodo: folutiones particulares. datae ad
maiorem generalitatem: euehuntur.,

' Cafts quatior numerorum,
4T. Statnamus. quateor fractiones =

g ., bBbH v lab—o 8y . fg 8'— 2 B)?
dat+ae’ bb4-tE" (aa-haa)(bb-t-ﬁﬁ,\,"’ {66 aallbl -}-Es‘). _

_ q;uarumi fumma e[‘r

. gy 4 -awewb €
+bb+ Dok

ra.a+aca, (aa+a.oc)(bb+€§) .
viita-

LN e L ke 2 ten A | e




48 ~ PROBLEMA

.w.n’i"tati ;acqﬁ-a-nda 3 wnde fit:
' aaa‘bb—'i--aa'ﬁ‘gai—uabb"'“‘dl-t‘méiﬁ

— +__
udcoque b ._..zaa—l—\lt-maau z 1 aao;tz)

—

200 A
ey B __.zaui-ar\/,(sma,.zud-)_
%fCll” B 200 0 *

Quare litterss ¢ €t o ita accipi oportet, wt formu-
la 3o a— 244 guadtatum euadat.

4=, Hune in finem ponamus:
‘!l/ (g ao—2aa) —":da—l*@-“(a-—'a) fietque
;rznu—]—z‘fz‘na__2mna+mma-—m"md.
Frgo a=—mm+omn—2nt '
et g=mmtaonn
hinc e —a—=—2omn4 2un et
Y (3 ma—zaa)_—mﬂz++mm+ 297
Quocirca habebimus

Vﬁl ?: _.{mm+zmn~ann;{3mm—4mﬂ+znn,) L MMt M = R
2( MMz M w1 )? ~A(MfMep-ana T T 0 MR 600
vel Z_:'_ — (M g2 M0 —2 B0 (T M e 4 TAMA=GUT) e M2 TNt
t 2( MM g ML =2 )2 e (TR ez 1L )Y ST g MMe—y M 22t

Tasdem mumeri quaefiti habebuatur
aa{bb-—l—ﬁﬁj, g:éb(ad»—;—au), r:(aﬁ—a@)

43. Curi] it a=mm42mn, loco a alii
pumeri aflumi pequeunt, nifi qui fint vel primi

“huius formae 8% 4 T fea 8w+ 34 vel ex  lhuims—
‘modi primis compofiti, Simplicires cum numeris g
: et

g={al~ —ob).




DIOPHANTEV M 49

et V(3aa~2aa) dplis refpondentibus iin fequenti ta=
bells exhibeo. - I

a=1 3 9| 11 11f 19 17| 19 19!{;
w1y 1] 13 11} 13| 13| 23 !

: y:z[_;_s'- R 19-'___“5; 25 23] 29 ‘Bi
E—=311/323 I23%4'5953ii6276@53 1419

- b=3 1187 glaagl oglrigl vy 75
- vel b=1fxT20D) 4135 1|64041 73| 089
| ei%@:x 1 19 8 17} ‘o 11| 9| 33
¥ tb—1| 1| 11| 1| 13 *9| 13| 11| 23
=311 17 41] 27 59| 57 67 43
=x| 1 11} 1| 13] 11| 13} 11| 3y

vel

4.4, Cam ergo in gevere fitx
e=mmt et nny b= mmiemn=onn
d=mm4-2nn - = mmy-4mni6mn

| vel S—Smm—amniyonn
writ 3 - : .
T ab=u=—3un(m 4N vel ——ommim— 27)
O — 0 b =2 4R (LR b2 W )
- vel =emfmen)mma- ma—z nm..
lem zatud=smmimt o tonntm=on) -~ -
et bh+BE=2(mn) (mi-2n) ronnlman)
vel —2mm(zm—n)+2(m—n) m— 2 ' |
‘ynde in’mumieris fequentes nancifeimur folutiohess

Tom., XVII, Nou. Comm. G L
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50 . PROBLEMA .
. p=x; g=1. r=0; §=o
1L p=s5; g=1; r—2s S=a
UL pz61; - ' g¢=55 ri5125 0 =32
IV. p=sgr; g—6.1; ¥—225.4503 §=450
V. p=i21.20%; g¢oizroor; roi6.32; | S-121.32
VI. p—s21.289; §-I12I1.10157225.505 §=121.50

VIL pmr21.230%; g=72L.24%; rE576.1152) fm12i. 152
VI p=169.229; - g=169.145; r= 9. 183 £=169. 18
IX. p=369.4495 §=169.145; r=64. 12835 $=169. 128, . \‘

- 45. Bormulse generales autemn ira fe habebunt

: | vel S |
. p=(m m(m g pnn(n—on) ) mmtomn—3 nn) l
g = (4 ) (m+ 2 1) 4 00 (e 4n) ) (- 20— PN -}
y — Snn(m 4 #) (tnm+ amn~anny
1= 8 an(mu)" 4nn(m+a)

o vel ]
p=(mmm-+5) +nn(m—2n) (mmt 2mr—24 ny
g =(mm(zm =1+ (m—n)(t—en S ommA-2mp—2ann)

== ‘:‘zmm:(m-—zh)’(ﬂ_z - a.mﬂ-—_-mmf -
o= smmlie—2n) mmm—2 n). o
Vtroque  cafi - quatuor. numeri Py ¢ ¥ & its funt
~comparatk , ¥t qmlbetr in fommam iy reliquo-
rim dudkus. producit pumerds g tiadratam. — @Quan= -
quam awtem: hinc innumerabiles folutiones. deriuare
licet , ‘haec folurio monnifi pta mazime particnlari
eft habends. o e e e e

-

46,




DIOPHANTEVM st

| 46. Solutio autem generaliter inftruitar, po-
nendo in genere pro quaternis fractionibus

—, —_— LI LI
1R I s 4 Tpxx? 1407

qugrnm fumma cum ynitati effe debeat aequalis ;

orictur haec aequatio

g:q;xxjy_zz._.. FyyER Y XXIRT XX T 2yy+28%

cuigs antem refolutio maximis difficultatibus eft fm~
plicata, Verum fi ex iam innentis i‘plutiogibus, pro
binis litteris x et ¥ idonei ‘valores accipiuatur, -prae-
ter valores reliqgnarum g €t 2 cognitos innumerabi-
les alii affigrati poterunt. |

47. Vt hoc exemplo oftendam , affimam folut=
tionem fecundam his fra@ionibus i, 5, 3, ¥ conten=
tam indeque flatuo = 2 et x—3, reliquas au-
tem, quae hoc exemplo. funt y—1 € =2
vt incognitas {pecto. Habebimus ergo hanc aequas
tionem _ “

96 yyRRI"YY 2+ 15974 1535‘—}-—65
fen 7yy 22 =3yy 1+ 338413

_ex _qua prodit 23 — vt jra vt haec formula -

7Yy —3

23y 417 quadrat"b" iéq'il"ﬁ_':fi"dEbE"c‘l't'5""q11‘0d'---_--duobus- afi- - - -

Fyy—3

bus y — 1 et y—=2 euenire nouimus.. lam 77y=3

mom 3

in_genere fit quadratum ponendo ¥ = sttty

qui in syy-+ 13 fubltitutus dat

16 - 104m L 148 MM — 312 m- 1‘44;;'11

ppxxtouyy S s zwv-ﬁ—f”#-’-’ré_

G 2 . ‘cujus

—"



52 ‘ PROBLEMA

cuius mdxx pofita. 4mmt 13 M4 T2 dat mo=—
at radix pofita,  4mm=1gm-k12: .dat M=
vitingue. reperitar g ¥et 2 =23E.

48.. Quanquam.autem, hoc modo ex innenta quas-
wis. folutione continno. alias, nougs.elicere. licet; tamen:
fic: mox. ad, numeros. pracgrandes, peruenitur: ;; quod:
€0; majus eff. mcommodum ., cumy aliinde: folutiones:
multo: ﬁmplxcmms obtineri. queant ;; id: quod: qpidem
nuila; certa. methiodo,, fedi meros tentamine pracftatur ::
Confiderantir. fcilicet: plures. fractiones. huins. formae:
““_P —=,, €x."quibus- qu1ppe, quamon eligi’oportet;.qua-:
rum, fimma: vnitati: dequetor 3 Tra. fumtis, fra&xom--
- bns ,. quarum, denominatores: in: I3os continentur.:.

1 :- 4 1 16: 9 494
5, F) 185, Ty aFJn 57 3" &5 3 ¥3 :

T
9+ gy 2§5. 64 49 13r:  AT-
51..tﬁa I3 53 F59, 553, T30 . : )
biharnms ;2 2. etr i fumma; eft: ;? ,. huic addatur- 357,
proditque. ;:j:: % ,. quae. cam: Bmducm vmtatem.v

Ita. quatnor: fraitionés.

l‘.a'.

-

4 16° R 49
Ty 5.9 135 ’ T30

‘praepent. hos. numeros. : .
D=2 405 = 32, ’f—'—— Qo B = 495
Ahm modo fit: ~ | '
B s 2 3':::;6 ol 208 Porrﬂﬁ—?'}"“f T2 fry o -
quae: cums ¥, dat: vnitatem,, vnde. ex. fraé’clombus:
BN S ST m

paftunter hi numeriz . -
=9 4—26: r= 51,3-—9‘33 '

gui




DIOPHEANTEVM s

gnii vtique: multey funt minores',; -quam: - {uperiores-
certas ratione: inventi',. primis. quidem; ibii exceptis ,-

qnii obv aequales- numeros: exclndendi: vidéntors. ™

49: Similé modo: pofita fummar - 4=

e > 170 repemuntur;f duae: folutiones i
I =7, q_,Io,ﬁtr_..:;*, $= mSa.. S
T p=100, g=1 75 #7545, 5= 98
fumma: pumerorume 290 dag R
1T T, o040, r=T m:, .r:-:xns, ,
‘Hinc. itaque: patet;. cafiv quaﬁ, fortuito: multos ﬁrnph-v-
cloress nuimeros: ptob];ematla fatisfacientes rcpenrn 5 At=

que: adeos hac’ ratipne: nont difficulters quingue: nimeri
affignarii poffunt,, ver qmlﬂﬁat’ per’ reliquornm! fums--

‘mam mulnphcatus praebeam numerumy quadratum,, -

cuiusmodii funt ,

2y 40 45, 5.8’%;,; 1455
et 32, O6ly 98y 160, 250
Hocque: modo: etiame pliwess numeros: Hiniiis: indoliss
detegere. licetr,, adé quos. inueniendos> nulla: certas mea
thodus> adhuc: efi: explm;am*

Appen d“uf.,

505§ problematii modos tradtator haec: condmev-

admngatun,, vi! fingulii mumerié effé: débeants quadratis;
q;,meﬁ’ixams quafi natora: J,nmmta::ms:’,Ja quae, itas enun»-
,embitun . R ;. o

Tnuenire: quoféungue;’ BUEROSS quad,mtop,, I fuia

mas ommamf quolibest imminid @ fiat* numerus; quadmtw;
G 3. . Slﬂﬁ-




5% PROBLEMA
Sint ‘ﬁume_;i quadrati | quaeGiti
A, B, C, D et
quorum fimma pomatar = S, fierique debet.
S—A’ PSB__QSC =R etc.

vnde patet, S effe fummam eiusmodi binorum  qua-
dratorum , -quag pluribus modis in bina quadrata {8
diftribui patmtnr, feu pofito S —x x -+ yy, hadc
duorum. quadratorum. fummam  indefinite in alia
“bina quadrata fecari. oportet , quod in genere ita
praeﬂatur‘ ' |

S = (Lzrti=ny +([ffj,;iifff”) -—xx+yy.

e
_ sf. Pro cafu ergo trinm quadrato_rum ,pom
debet ¢ ' ‘
—_— — 22— ff—1y — 2gx—lrg— 1Y
A—x; B= HEFIE et C—2& T

et fumma quadratornm tum iphi- X ¥ -y aequari,
. Quod cum in genere difficulter praeftetur, in folu-
tioném ‘particularem inquiramus ponendo g =1 =i
vide fit

fff—:)ac—zfy
C= JF—1

et haec oritur aequatlo. ,

o VSO F 1Y gy oL
R x—l— ¥ x*-l—.J’J‘ T .-,\,_y & —’r—:?';}’"s'

cx qua feqmtur

77777777;3’}&{_—1;’}' feu v-"sf(ﬁ‘—-l) et y-(ﬁ‘+ )"

hincque quadrator.um quaefitorum ‘radices in integris

. A—3




DIOPHANTEV M B3

A=sfif=i)gvs -
B=of(sf'~roft = 2fsff— 1\ gy .
C= (Fa ) =t )=( Foa ) g st I f-4f+1)

vide fi f=— o féquuntur hi pumer;

s

A =16.8.5; B= 4. 11. 1, C=13.13.3
feu A =240 B=44; C::: 11y,
| s2. Ad cafom autem quatoor quadratornm
progrediamur , quandoguidem tom problema fit dift
ficillimam’, vt folatio adeo fimplicifiima iam ad
“IaXimes nnmergs exfurgat. - Faciamus ETLO
AT gy BBy, 0 (= DE—3fy o

. A X T
D=:tz=Gr—r)y
: : S PP T
. .
, €t cum . fit , : , ;
‘n - i W LSS =1y
pofito breuitatis ergo =D — ¢ prodit hace ge-

-quatio ; : -
7 'Kxx__i_,+'Pﬁn-'c-—-41bffﬁp-—:-)x:v+(Mb—:)’:w_, 22xy—o. IEu

‘ -7 .
(Po=1Y sy =2gppt- 1y ap—spprr . :
o F4p(pp— 1) kg —(ppta)ay Rincque

T

=8PPI) 4 2p(pp-1 S Gt x)V (el oo 3 +agptpp
.8 33:,Haecffgrmu{%%a%ﬁanarli-srf"redﬂ”efﬁa* “infigni
moleftia premi videtur ,, quam  autem  ponendo
P=1=+ tollere licet: Facilioe vero redditur folu- -
- ' tio,

gl 201 Y ep H 480000 () kappopt
o® TR - = (2p-0 (pp+e) —app(pps
)-pp-1)'%



55 L PROBLEMA

tio,,” fi pro primo numero fumatur A ==y ¥nde
.ﬁt.o ! -

n 4Pwaw'2§(Pp+l) xy — p—1¥ yy

++P(P,P-—~1)xy—-(pp+::) Wy hmcque _

=8 (ptay +2(0p-1) 2-(gp+1 ) (galpptn-+agplpp-x)- 129)
wbi qufmntas ationalis reddenda ft

gy’ +4-gp —l—(zgg —4)pp—agp-t+gg

cuius radix pmﬁta ,gpp—i—zp-ﬂr—g dat p—-—g ita
vt fit |

"“*—g(ggw)-ﬁg(gg 1) tgg +1)g"
5T =@t 1) —2(gg-1) 4 (g2 4 1){gs-1) Frgo

wvel i—ﬁ;——':_ 2 (g 4 1) wel =g,

Apps
Sy

54. Euoluamus primo pofteriorem folutionem
¥tpote {imphcuorbm, et ob L =& 'ct _p.__ —£& ha-
. bebitug - :
=g; Boifglf—, Coff—i—sfs. -z.g-'-g(;rga-ﬂ
.A_"g B= T gF €= T HF4r ? D= CEEA-1 .
fen D= —g; forent ergo duo quadrata A et D
— g AF (1),
inter fe aequalia filieet A=D=g— THamy ot
pro rehqms '

A — 2f(f""—-45ff-!—7) —— ‘fff—-‘l?{f"—ﬁff—‘!-f
- TFFoF ¢t C= 7 !

' ﬁ"quaae radicés per (ﬁ-—{— 1)y multlplzcando ad nl‘lmﬁ-
T0s miegros reuocatde fient

AED=4f (F-0)(f+ 1) B ﬁf(f-—@ﬁf—j:xg,, |

e *(ﬁ—a)(f —Cf+1).

-¥nde
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vnde {umto f 2 forztm: hace folut;o ¥

f{éuA::-xno:, ED::moi; B.:-:ns.; C=21.

55. Si aequalitas duorum numerorum mlnﬂs
placet , evoluamus alteram folutionem - 5-——&_,.-*-'
vnde fit x¥=g'-1, y= .2g €t ob P=s=gy prit y

.A:m _nf(g"r—hﬂ—:g(ff——t}m. ._Lff- Ng* -
A =235 B = Coimpiii=ys

‘et D-—-—-'?g(g‘-‘i"l}‘—l(gg_"}g——’zg feu

g8 41
Azeg(f4-1)
B:zf(g*-‘..—:)—fzgfﬁ":a;)
C=(f—1)g -+ x)—+f&
D=2g (f41)

¥bi g+4f(ff~ 2, feu ponatur g—-‘;’ﬁ— et 0mmbil&

- (Ff += e }
ad integros redudis fiet

a=2mr (f+1)
B=oflm'+aYy—emua {ff— 1)
C={ff—1)w' +0")—4fma
D:zﬂf‘ﬁ‘(ﬁ'-{- 1)

-Hinc fumto f=2 vt fit g== =2 eruat quatuor

quadratorum radxces :

A—2"3.5 3750000
B==2% 7. 22848 = 639604

€38 713219 = 832797
D=2"3%5" = 3456000,

- Tom. XVIL Nou.Comm. H 5G.

(-
Ty b s e ¢ e e e

o ——

%
!




58" PROBLEMA

56. Ob hos numeros tam grandes problema:
eo magis eft attentione dignum , quamobrem ope-
rae pratinm videtur , adhuc aliam eius folutionem
et{i particularem proponere. Pofitis igitur gquatuor
quadratis quaefits ¢ o, x ¥, yy, & %, primo has duas
tantom conditiones coofidero @ |

vu4-yy+22=0 et xx4yyrr=0
quibus vt fatisfaiciam , affumo binos numeros & et o
vt {it aat+aga—=AA, ac ftatuo
"zgfi.z-{-)'y—l_—zz.:’.‘."’_::f—” et

Xx4yyt+ar=teran

a
¥t vtrinque eadem prodeat aequatio
ga(yy+r)—aa(votrx)+ealoz
fimili modo pro binis feliquis conditionibus pono
Jitovv +xx-:.fw_:£5-
22t ov +xrx-:ﬂ_'z_z.s_x
prodibitque hinc _
ea(Vu-xx ‘“cza(yy-[—zz) —2Aarz
quae duae aequationes additae dant
RV = ay s “hincque = — anE.
- qui valor in priori fubftituatur fictque
a a-jy + o nc X

- ﬁfauv—u*axx{faw—y = zﬁﬂmxwyml—mﬁvw:y—ﬂﬂy e =

et ax — Apyy =0 {8 ADVY Podm 0t GLDS =R DUY Y- ...aafu-vyﬁ—l-cmyq
V= X

—GRVU— AL — 2 oc;A vE= 0o

quaa '




DIOPHANTEVM s

guae ob AA=uaa -4 za abit in .

0% — Avy - ylta vt gagd
) VY—yy £

57. Ponatur v —y (I —+ ) et. cum ﬁat

V(aav'+aay )._ 99V(AA+4aar+-6oasstaa0s +otals 9

fatuatur haec radix — A 4 2e s fass erltome

Sacssfqans’— (= +2aA)J'.r+— '

hincque 5 — —3“_“*_:!-=“’——AA—-WA—-M
28 A (A — &) —_ 2 m A - "‘

Quare TmAA—ree o radix ifla

- - 2@A .

"“A rfoA-——-ztzA—erd.) MA—z2ah emcpa)
-+- A A + a0 A A

— A (AA—an:A.q_zoco:\(AA—zmA——-acx)
—}— X 40 AA

:A‘+4acac’AA—4ac‘

40 A A '

-'POIIO‘EH Qw —yy= 1§} A-I-Mu\—zam)(ﬁ lL--:tx.A-——-zazuc)‘st
+ 200 AA

h;nthS fAA—i-—»ch—zaaﬂ{AA——za.A—zaa) x
4o A
mAA-zma+ (A"++0501AA—40¢‘)
e s aAA

|

~— ve] At—z:aaa A+4¢+._(AA.-[_zocA-zacon)(AA—zuA-zwa}'

s AA 40 AA
5 At —4 ot . .
vel +a.1kA

Confequenter habcbxmns

vel £ =1 -
¥y
L - 3 AY — g ot
) Yel Yy T A wai-"Zzas A
AR —agg x ' ”XEV-:-';E&W
dcnlque eﬁ =R ob 2. T

H-Z' .' | 58.




60 - PRO;EL.E. M A

‘38.. Duas. igitur adepu fumus {olutiomes, qua~ .

rum prior ita fe habet ¢ fumto y == 2 ¢ & A
ﬁ::a(A.A——z.aa)f |
r—=oadah
p=2aah
z—a(AA—2aa)
nde fitmendo. == 8, == 4 et A__. 5 prodit fo-
Iutio implicifima; .
o= 28; &= 1205 y = I20;) &= om
Altera: autem: folutio: i nwmeris. integeis: dat:
v—a(AA~2 e A A2 aA— o) (AN~ sz—zo;a))
r=oawA(FA—40])
,}f-_:.maaA(AA—l— CCA.“2O&OC)(A1A~-2‘CCA—*Z'OLC’¢)
(AA——zom)(aA - 4.

VYnde: fumtrs a=3, =244 A5 folutlon ﬁmpha{h-—'

mg: emergit:
U4 7. 37. 25 = z;’;;S"ﬁtS’;
2 ==8%. 5 5.1551 = 186120
g — 8.3 5 37- 23 = LOZI20
== 8.7 155K = 38257r
quorum: numerorym: quadrata funt:
wos= 567773584
XX 846 4:;065.:44 00:
3y = 16428494400
2= 10.6@87004‘1-.

EBP&--
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‘ re periturqite
TEI e gugproly VP e 10650 s"

L RUtxrhzs—y 0044 5{;; vy s | 36 2“8:’3
e L 5~ 1201. 15552 9.

59 Quor ratios Baruimy formularum: clarins pet~
ur ,, motari conuenit effe :
3A'~ 4;&."‘::_——(A\A‘+ 2aA~24a)(AA—g al~2 aa);
¥nde erie’ | | -
V= a(AA—z aa)(KA+ 2ak—go) (AA— 2eA—20q)
o (A;Ax—-zm;) (A:A—EZaﬁ—zan)‘(,AxA—szn 244)
A= 220 (Al oo A—n o) AA—o oA —p a'a)'j '
F=2aaA(AAA 2 g A 2aa)( AL 2aA-2aa)
ficque: PACE, numeros @ et a inter f permutari, vy
BRI ret poffulat.  Quod. fagilins. ex his formuljs
Perfpicietur 5 ' L - '
BZa(ga—da)gat g ti'zz‘cz'wd:'—a?)) _
' zz.-:a&'m @~ oaa) (34 G apom— o' Y

K =raah(g 4+ 6aanu—~ «y

F2aa A (Gatt Caoae - a' ). .
Hine: eff imgenere:
" - T 11 . oz
Lo RXLy p—=a (0 I5a aaf 1 raue - 7o)
. : . + s o g
XuEy g el (& + 1-'Qg,aﬂfui—,{;fxffnaiaﬁfiiﬁ*aﬁy"'
e . e A W B a . SoE g e
DUy vk AT ~a'wart 150" et p a’y’
N ! s 3 e . RSPRVIE LI A 8- 3
RO AR+ 2= A - o ¥ A )

/
H g &



4
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et {umma ommum EXA-yY 220 = |
A(a +84a o {—175am+‘924a+17‘54a—[—34¢a -} )

quac in hos fadtores' refoluitur 3, - - e
A Gz 464 az—i—a Va4 284%a —|—6—a o +28a oLw{—QL)

T o 6o, Neque tamen hae form‘uhe rmnlmos nu-
rmeros fuppeaxtant fequenu emm modo mmoresrea
pcrmntur Vt formula ™ 7 7" R A,

a a f‘] + ‘za)’ . . - TR L - oo oo _‘ v
"~ fiat quadratum fumtxs ﬁmllzbus numens b et fo' .
-v-t ﬁt “.4"’ ‘, . DN ! " 7...n T .1 -
| bb+€€—-BB o *‘"‘f‘
ﬁatuatur TR A f o ./
) oe‘vtv—'gM etayy'—bM,
"ﬁeu L g '_g vt ﬁat L S
¥y ek
Viaa -—I—aay) BM*—-‘_yy, ;

© vbi 'neceﬂ'e eft, Tv i 6t quadl‘atum -Sit erge

a & ,;__mm v m : S
SR = nn 9 rltque y—-_._n tum .
= G _Abmy4Ba
S iE Ty etk
-~ % b . ) .
% e M 2 BAbmaBn)
: -52T,\E‘E,'.D'_:“T,-b.mtaﬁ‘-agb)‘»’-. L
o AR T AR _‘_. .‘ PR
-‘.Iam pogtar . :

a=21, g=20, Az 5-35, 8"12 et B 37,
crltquex_,_,ﬁ%%. -};:_9._ ,
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DIOPHANTEVM 65
ét' n.= 5, vnde Colllgltur'- S e / . ST

26 3§ s o 37.:1;5 — :(zg 37},
e 3

——

""'Sp'l-l?.l.ﬁ‘ - 6%

.

TN

—— X zp.+_7)__~ T ey -
Pro fig fuperiori ‘ergo erit i | - -

e K e T 3'\
— =g &t ———
Yy TE Ty

.ﬁd*! Y
Ha
i

vnde in integris

 w=B8.37 168 'l/(xx-{—yy-l-zz)—*gos o T
S X2 3. 5‘7——105 V(‘U‘U*l-yy-i—zz‘::;gz -3 S s i
11“—8 57280 V(vdrarta)=207 . B
2403 5= 60[ V(mr—}-_xx:l-yy)__ 343, . o ' C
g+ xx+y}'+2=z: 121249 .29, 37 113-{

Hu—msmodn autem fbrmula& generales fupts-© o - :
W fE L f—FgECSf g}(sﬁ”—r—gg) ("f o
S rEfEUEN BT s e .

= (ﬂ'—g)(9ﬁ—gg)(3ﬁ+gg): : SR
a:efgfﬁ’-ggh9f ggk B S

CE, - W % -~
"
il o : _ o -
t i N o, -
= - L 4
1 + #.o4a WH e N ‘.
¥ s ¥ o .O
T r
e . > :
Py F 3. L # “E ¥ .
e - [P — R = - - S R
i . .
7 ; o - St .
. . H ~ T .
: - . . - “
i oo . -
. ~ ey a . -y . A
- - “ itk v oo~ « - T s, —
N -
* e © 0B
13 T v . .
i . Wt
B - ki
] . .
. -~
' v . .
3 - N -
Fu~ - .
& . v -
.
T -
s .
1 . - N . -
]
S -
. - '
[ H
“ v
- - - . W o

I e - -~ IR T .o - ) e e e ey
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