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: QVIBVSDAM

EXIMIIS PROPRIETATIBVS
CIRCA DIVISORES POTESTATVM
OCCVRRENTIBVS.

L e 1

§ 1,

OE.E» omnes progrefliones geometricas, welati r; &y
a*; oy a*; ete. ita effe comparatas, vt, dum finguli ter-
mini per numerum guemcunque N, qui: ad & fic primus,
dividunter, refidua poft certum interuallom iternm endems
ordine revertantur; et quia primum refidurm eft vnitas, fem-
per dabitur eivsmodi poteftas 4%, quae per N dinifa ire-
rum relinguat wniratem; fequentes vern poteffates 4%
&' ¥*; 4"+ ete. eadem refidva. pracbebunt, quac ex ter-
minis &, &, 4% ete, funt nata, Deinde etiam demonfira-
torm eft, i N foerit numerus primus, tumr femper pote-
farem. oM —* itezum pro refiduo vmitatem -exhibere, Sae-
penmmerd autern ifta poteflas ™" minima eft, quac per
N dinifa vniatern relinquir; interdum vers etiom: ¥fu ve-
nit, vt minor poteflas <™ idem praeflet; tnm autem fem-
per # cft pars aliquota exponentis N — x3 arque hinc pa-
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quouis dinifire N fit minima poteflas 2, ex qua rifiduum
origtur == x ¢ Atque hinc quaeflio alia latius patens pro-
poni poteft : Quaenam fit infima poteflas &F, quae por datum
mmerum N divifa datum relinquat refiduum r? Quae quac
fiio huec redie, vt exhibeatur minima formula @° —r, qua
per datum numernm N fueric divifibilis. Quin etiam quae-
ftio adhuc generalius proponi potsit, vt Auefigeur expo-
uens X, quo baec formula fa* -~ g reddarur diuifibilis per
datum numeruns N,

§ 2. Sclatio honius problematis inprimis requiritar
ad opumeros perfeos inueftigandos. Cuam enim forma
horem  numerorum fit 2"—'{2"—1), quotics 2" —3
fuerit nnmerus primus ; ftatim evidens eft, hoc eue~
nire non poffe, niff ipfe exponens n fuerit numerus pri-
mus; quacdoanidem huinsmodi forma 2%F — 1 femper ha-
bet divifores 2%~ 1 et 2f— 1. Negue vero viciffim fo-
quitor, quoties # fuerit numerns primus, tum etiam for-
mulam 2" — z fore numerum primam, Plures enim cafus
iam funt explorati, quibus hoc non eucnit; veluti fi fuee
tit # =113y # =24} item m=29; m—3%; ac prae-
terea fine dubio pluribus aliis cafibus, quos omnes non-
dum explorare licuit, Alia austem viz non patet ad hos
cafus inueftigandos, pragter eam, qua olim fum vius, quae
ita [ habebar: Fingatnr formulae 2" — x divifor, fi quem
habet, effe 2 p -4~ 1; et cum formula 2*? — 1 Gemper divi-
forem habeat 2 p - 1; fequitur hoc feri nom poffe, nifin
fuerit pars aliquota ipfius 2 p, five 2 p multiplum ipfius ».
Sumto ergo p—Anx, fier dinifor 2 Az 4 X1 X quo
concluditnr, fi formula 2"-- 1 non it swmerus primus,
eam alios diuifores certe habere non poffe, nifi qui ia

Hh 2 for-
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forma & A #1--1 contineantur; atque hoc principio olim
fomn vfus in inveftigatione numerornm primorum.  Simili
modo cum olim affertionem Fermatii examinaffem, qua
affenerarat, formulam 2° -1 femper efle oumeram pri-
mum, quoties exponens # fuerit ipfe poreftas binarii, quae~
ftionem _fupra memoratam in fubfidinm vocare {fum co-
actus, qua poft plures calculos tandem inneni, formulam
27 .+ 1 diniforem habere 641; ex quo nunc quacilio for-
mari potell: quaenam fit binarii poteftas infima, quas vhi-
tate an@ta fiat per 641 dinifibilis?# Methodus quidem , qua
olim fom vfus, per calcnlos fatis taediofos procedebat;
nunc autem fe mihi obtulit alia methodus multo fimpli-
cior ¢t expeditior, non folom hes memoratos cafus circa
potcfiates binarii refoluendi, fed quae adeo ad guacflionem

llam generalifiimam adplicari poffit, qua feilicet quacritur

infima poteftas @*, vt formula fa* - g per datum sume-
rom N flat dinifibilis, Hanc ergo nonam methodum hic
breuiter fam expofiturus; husc antem in finem fequentia
Lemmata funt pracmittenda

Lemma 1.

§ 3. Si numerus quicunque A per alium N di-
vifus rclinquat refidunm r; tum etiam omnes hi numeri:
rFN;r32N; # 3N, erin genere r -k A N, ae-
que tanquam refidua fpedari poffunt. quandoquidem hae
ipfae formulac per N dinifae relinguunt +.

Lemma o.

§. 4. Si numerus A per diniforem N dinifus re-
linquat refidunm @, numerus vero B per evadem diwfis
yefi=
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refidoum 8; tum produ@tum A B per N divifum eelingnet
refiduumn 24, Hine ergo poteflates A'; Af; A*; ete. dae
bunt refidua a*; @*; 4*; etc., quae pro lubitu, divifione
per N fafa, ad minimos valores reducers licet,

Lemma 2

§. 5. Si propofito dinifore N poteftas o* refiduune
wwn“._wf poteftas .__E.a ¢ refiduum — s; wm poteltas
A wn:.?ss dabit == r r; vnde etiam hae poteftates 4* %3
a'"; o**; cte. refiduva producent %5 %3 #'; etc,

- Lemma 4. s

6. 6. Si vt ante pro dinifore N poteftas 4* prac-
beat yefidoum #, poteflas vero ¥ refidumm s hinc etiam
affignari poteric refidunm refpondens poteftati o2, quod
quidern fotet — -, fi v per 5 dividi poflet. Quia autem
loco 7 (umere licet r— AN, femper A ita definiri pote.
rit, vt hage forma r -AN per s dinidi queat, ac tem
quotus dabic ipfum refidoum poteftati ¢* 2 refpondens.

Lemma 3.

§- 9. Si pro divifore N poteftas o* relinquat #,
fiatque rFAN=—a* s, ita vt o%s rangquam refidunm
fpe®ari pofit; tum poteftas ™% refiduumn relinquet s,
quandoguidlem  dividendum et refidoum femper per com-
munem diviforem deprimere licet. -

Hh 3 N Pro-
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Probléma generale.

6. 8, Propofita- formuala fo® -}~ g, inuenire mini-
mum  exponentem x, quo haec formula per datum pu-
merum N fiat dinifibilis, fiquidem id fucrit poffibile,

mo_cmoh

Quaettio erge hue reducitur, vt forma fa* per
numernm datum N divifa relinquat refidoumn =~ g, Quia
nune per Lemma primum pro refiduo etiam haberi poteft
— g 3 AN, facile A ita affumere licebir, vt hacc formula
‘fadtorem obtineat 4, vel adeo eius altiorem poteftatem a%
Sit igitur ~g 4+ AN g% r, atque per lemma poftremum
guantitas fa*=* per N dipifa refidoum relinquet —r.
Tam fimili modo fiatr T A N == &8, s, et quantitas fa*—=—8
dabit refidevm s, ficque viterius progredi licebit, famendo
s FAN=a"#; tum vero etiam s 4 A N — % #; porro
2 F+AN=a o cic.; quo pafto quantitas g=~2—8-¥=5-¢
per N divifa refidoum relinquet — «; haeque operationes
eovsque continuentur, donec perueniatur ad refidunm = f;
ita, ¥t baec quantitas fq*—S—P=¥ % refidguum det —f;
id quod femper continget, figuidem quaetio fueric pofi-
bilis; atque hoc adeo antcquam numeri ab exponenie fub-~

trahendi a B+ 43 -+eete. fuperent pumerum N-—1,

quia fi exponentes ipfius # vitra hanc limitem continuen-

tor, eadem refidva recurrunt. Cum antem ad talem ca-

fum fuerit perventum, quo refiduum cft f; quia hoc eue-
nit, i exponens ipfius 2 fierit — o; hinc concludemus

s—a- 3+ v-+3 ete. Omnes ergo has operationes
ita fuccinflp répracientafle junabit:
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—E R AN=ay
r+AN=&,;s
sFAN=¢
tanN=4d =

zFAN=Af
wmun.__nn deducitur conclufio r=a - B4y 4-3..04- &
Sin autem nunquam perventatur ad tale refidoum f, astee
quam fumma ¢~y -+ ... .. vsque ad Nz
afcendat, problema pro impoffibili eff Habendum.

Quanquam hae operationes expedite infliratntur ;
tamen eas faepenumero hand mediocriter contrabere lice-
bit, praecipue fi peruentnm fuerit ad exiguum refidoum ,
pata s, relpondens formuke f. 2*—2, ponendo B=a -4y
tum enim eius quadratam # refpondebic farmulae f°, 5% *%,.
quae per primam dividatur, vt formulae £4°™** refpon-
deat refidpo -,

o §* foribendo # - AN, facile eo reducitur. Quin edam
evbus refidui 4% refpoudebic formule f* "%~ %, qnae.pec
quadratem primae divifa dabit formoiae: fa®—% yeliduum:
==-l= Quin etiam binae formulas diverfas in fo inuicem:
ducere licebit, et per primam dividendo itarum. ad neuans
briusmadi formulun pernenietur. Inprimis avtem licc.comn-
pendinm  maximum vlam pracfabit, VHIi- ad refidua fitis
Parba fuerit perucntum . quorum poteflates ctiam. faperio-

506

! quod fi noa fierit oumerws. integer, lo-
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ees facile capiuntar, atoue infaper fuerit primum refidnnim
— g numerus fatis parous vel adeo vnitas.

Corollarium.

§ 9. Quoniam has operationes clare defcripfimus,
eas adplicemns ad cafus magis {peciales. Ac primo quidem
occurrit formula 2 3- 1. Pro wvariis igitur diviforibus
quacramus cxponentem x, vt poteftas 2* refiduum relin~
guat 5 1, Sufficie antem hoc refidunm 4. x flatuiffe;
fi enim 2% fuerit minima poteftas refidugm dans — 413

1
tam poteftas 2'¥ neceffario dabit refiduum = — 1, fiqui-

dem x fierit mumerus parj fin autem x futerit impar, hic
cafus plane eft impofibilis.

Exemplum 1.
§. 10. Quaeratur minima poteftas 2%, quae per

23 divifa relinquat 1, - fiue ve 2% — x diuifibilis fiac per
28, Hic igitur et N=-23; 4 =2 et primum refiduam
= 1, vnde operationes noftrae fequenti modo procedent:
I--23—=24—2%3

§—83=—a0=—2%3

— = T~ 2§ 2%

-7 23—=- 16 =24 I,

Sic iam perucritum eft ad refiduum optatum —-1I, ob
f=1x; ficque cencludimus ¥ — 13, Cum ergo formula
2" — 1 fit dinifibilis per 23 et 13 numerus impar, pulla
plane datur formwla 2% - x per 23 dinifibilis,

Exem-

- Hic iam
linguat -
primam :
optato; f
poteftai
pliciflima

§.
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par, noll,
merum N

&

mo refidu

Enleri (

B letcripfimuys,
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1 ftatyiffe;

05—+ 1;

. — 1, figni-
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g . quac per

g ilis fiat per

.~ BE m refidunm
a=—zs; e

L rocedent

- -1, ob
g zo formula
F mpar, nulla

Exem-

=35 ) 240 ( e
Exemplum 2.

§ rr. Proponatur divifor 41, per guem formula
2% — 5 reddi debeat dinifibifls, Frgo ob N=41; a =2,
F=x et primum refidvom — 1, habebimus:

I—4I=—40=—2% 5
~S-t4r1=-486==-2%09
o9 —41=—g2m—2%1,

u”mn iam fubfifiere poffimes; cum cnim potefias 27 —'° re-
linquat — 1, eivs quadratum 2*#—* relinquet 4- 1, et per
primam formam dinidendo prodit 2%~ pro refiduo +- £
optato; ficqus fhabemus ¥ — 20, Simul antem hine pater,
poteftati 2 refiduum conuenire — 1. Ita vt formulae fime
pliciffimac per 4z diuifibiles fint: 2'°4-1 et 2*°— g,

Exemplum 3.

§. 2. Pro divifore 73 qeaerator formula fimpli-
ciffima 2* 5 x per cum dinifibilis, Hic.eft N =93
g="2; et fumto primo refiduo =— -j= 1 fiet

t—73=—72=—2%9

— 9+ 73464 =251
vbi ergo iam fubfiftere licet, eritque » = ¢, vnde fornmn-
Ia 2°— 1 per 73 eft dinifibilis; et quia o eft numerus im-
par, nulla plane dator formula 2% -1 per evidem nu-
merum N diuifibilis,

Exemplum 4.
§ 15. Prepepatar dinifor N =499 et fumto pri-
mo refiduo — 1, calculns ita fe habebiz: -

Euleri Opusc. Anal, Tom, I, 1i +x
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AL === —-~2%10
—f9g—7]=—96—=~2%3
—g—g7=—B0o=—2%}§
—s4T71="+T2=-+2%9
A-g-7] == 68 = 2% 17
IS. -+ 97 =<} 60 =2 15
315+ 77 =+ 92 = 2% 23
-} 2§ -+ 77 = - 100 == 2% 8§
+2s=r = =52 —=— 2% 13
-3 T =464 =21
Tode ¥ go; ita vt 2 — x fit fimplicifima forma per 7
dinifibilis. Hinc tamen non fequitur, iftam: 2'¢ 4 x dinifi~
bilem effe per 7, propierea quod 47 non c¢ft pumerss
primns; etfi enim 27 — x dinifibile et per 773 nentignam
fequitur, altervirnm eips fadtorum 2' - x fine 2% — 1
dinifibilem effe Jebere, quemadmodum mte concludere li-
ceret, fi divifor effer nomerus primus; hoc enim cafu fieri
poteft, vt alter fador per 7, alter vero per 31 fit dini-
fibilis; ac rewera, com 2° 4+ 1 pex 11 fit divifibile, ctiam
2’ - 3 per 11 erit dinifibile; at vero per 7 dinifibilis
eft altera formula 2 — 1, quia fatorem habet 2" — 1= 7.

Exemplum s.
§. 14 Sit dinifor N=— 89, et fumio iternm m:..
mo refides — 1, ficlemps:
I—8g—— 88 — — 2% 2%
— 11 — §¢ == - T00 ==~ 2%, 2§
—%5 - 80 == = 64 2% 3.

Hinc

m:ﬂ.

diui:
mus
tnm
dini!

fiet:

. B na forma per 77
;2 1 divifi-

£ on off numerns

B -7 neotiguam
i -1 fize 2" —1
® : concludere li-
B : cnim cafu fieri
» er 131 fit diai-
g iivifibile, etlam
& >er 7 diuifibilis
E:2°—1=7

g nto itexum pri-

@3 ) 351 { Fede

Hinc ergo x =" 11, ficque formula 2" — x diuloren: ha-
bet 89; oulla antern datur formula alterius fpeciei 2" 41

Exemplum 6. .
§. 15, Sit divifor N == 105; erieque:

I— Y05 = —I04=— 2% I3

— I3~ 10§ =492 =~ 2% 23

- 83 -} 105 == -}~ 128 —=-}-2'. 1,
Summa exponentium = 12; ergo x = 12, etformula 2" —32
divifibilis erir per 105. At quia 105 non eft numerus pri-
mus, non fequitur, fore 2°-4-x per ros dinifibile, Tan-
tumn enim dinidi poteft per 5; dum altera cha.c_m 2°—1x
dinifibilis eft per 3. 7.

Exemplum <.

§ 16, Sit N=—223. <t primum refiduum = z,

fiet: Summae exponentiom,
Y2283 mara—2LhYy . - . 3
7—223 =256 —— 2% 27 . . 8

— 27 4 2253 =+ 196 — 2% 49 . . 10
49 -+ 223 =} 272 — 2% 19 . . 14
197 + 223 — 240 = 2% 1§ . . L¢3
If —223— — 208 =~ 2% I3 . . a5
—13 =22 —230m—2% 59 . « 24
— 59+ 223 =-r 104 = 2% 41 . . 26
47 ;223 4 264 == 2% 33 o . 29
83+ 223 —=+256 =8 . . « 87

Summa cxponentinm =z 37
1i 2 €120
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ergo & = 37. et formufa 2% — 1 divifibilis per 223. Hine
quia 23 eft numerus impar, ceem eft, oullam dari
formulam 2% |- ¥ per 223 divifibilem. .

§. 17. Quo nunc pateat, quomodo has operatio-
nes pofiint fublenaii, fubfiftamus iam in quinta, vbi refi-
doum prodiit 15, et fumma exponentinm = £§; ynde hace
poteftas 2~ refiduum dat 15, Sumantur qnadrata, et po-
teftas 22— refiduum dat 225 fine 2; haec iam per pri-
mam dmifa pracber pro poteltate 2a* ¢ refidvum 2=2%7,
eigo poteftas 2° 7 pracbet refidonm 31, vade iam liguet
effe x = 3

Exemplum 8.
§ 18. Sit N=6gr. ct primum refidoum =1,
fiet:
1T —64r=— G40 =—2"35 « n . 7
R — 5041 =4 636 — 2% 159 . . 9
4150 4 641 == - gob == 2% 2§ . a Ig
425 — 641 == 616 == 377 . « 17
— 774641 = 564 =2 14T . . 19

4 141 — 641 = — 500 = — 2", 12§ . 2%
—125F 641 = 536 —2% 129 . . a3
+iag— 641 ——j512=—2% X v = 32

vbi iam fubfiftere poffomus. Quia enim refiduvm elt —1,
fi pro primo refidvo famfiffemus — 1, vt formola guaere-
verur 2% -~ I per 641 dinifbilis, omnia fequentia refidua
figno contrario adte@a prediifient et viimum foifer + 13
vade iz concludimas ofle =323 ita vt lam formula
a% 1.y fir dinifibilis per 641. Enidens autem eft, pro
minima formula huins formae 2% x fore & = 64.

§ 19,

23, Hinc
g ullam dari

operatio-
vbi aefi-
: vnde hacc
ma B ‘ata, et po-
teft JE m per pri-
ges SR a=z'.1,

B iam liquet

-
. I7
19
3 - 4
B =3
. 32
| m elt—1,
B tla qnaers-
E tia refidua
E inffer -+ 15
En formuls
n cft, pro
E 04
: § 19
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4§ 1. Hunc antem laborem - mirifice contrahere
Licet. Statim enim poft primam operaticnem fubfiftere
poffernus , quae pro poteftate a* 7 pracbet refidoum 3.
Sumamus ftatim poteftatem quartam, et pro 2** habe-
bimns refidunm 625, fiug — 16 =5 — 2% 1. ita vt 2°7"
conucniat refiduum — 1. Dinidendo igitur per cubum ‘pri-
mae, fen 2°% cuius refideum itidem eft 1, etiam huius po-
teftatis 2%—* refiduum eric —r, i¢ quod ante per ambae
ges eruimus, : :

. Exemplum ¢.
§ 20, Sit N==385 = 5.9 11 et primum refie
dyutn == 1. erit: ’ .
H‘@W%“}@&&.“!Nqo"@ * . . 4
— 53— 385 =—388==—2%97 . . 9
—o7Fass =288 =+2%9 . . . ZI4
F0—385=- 576 =5—2%47 . . I7
— 47— 885 T gg2 == 2427 . . 2D
— 27— 385 = —412 = —2.103 . 23
—~103— 385 —w—-488=—2% 61 . o 26
— 61+ 385 =+ 324 =+ 9. 81 . e 28
o4 83 — 985 —— — 304 ==~ 2% 19 . . 52
— 10 — 385 —— 404 = — 2% 10X . 34
— 101385 =4 2824 =+4 2.9 . .+ 36
G7r+ 385 =+ 456 =257 « .« 39
3 57—385 =—328=—2%41 . Y Y
— 41585 =+ 344 =+ 2% 43 - . 45
43+ 385s =+ 428 =+ 2% 107 . o 47
«} 107+ 385 ==+ 492 7=+ 2% 123 .« .« 40
4 123 4 385 == 508=+ 2% 1237 - 53
1274383 =+ 512 =+42%% . « 60
1i 3 ergo
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sgo ¥ =60, ita vt formula 2~ x- dinifibilis fit pet
385; quod epam inde concladi potuiffet, quod diviforis
noftri.- fuftores funt 5, 7, 11, quorpm primus 5 eft dipi-
for formulae 2' ~~ 3. fecundus ¢ eft formulae 2°—1;
tertins 11 eft formulac 2¥ 4 x; at formola per has tres
dinifililis Gimpligior non datur qeam 2°—1I,

§; 21, Videamys nunc, quomodo hae ‘eperationes
contrahi potniffent. Tertia operatione prodiit poteftas 2%~ *
refidium dans 93 vnde eius guadratum 2**~* refiduum
pracbet 8x; cubus antem 2'*=~** praebet refiduum 729,
finc 344, five —~ 41; hinc quarta poteltas 2**~*% dabic re-
fiduun ~ 369, fige - 316 = 2%3. ergo per 2* dividendo
poteftas a*¥—% dat refidium =i~ 1, et dinidendo per 2%
cuins refidunm etlam et ~~ 1, poteflas 2*~® refiduum
dabit -~ 3, vti modo inuenimus,

Exemplim 10,

. 6§ 22. Sit N=zgx1. fietque:
1431r =533 2539 . + ¢« 8
30— JIF——272—"-2%1% . . - 7
~I7—= 3Ll =—g28m—2% 4L . «» X0
—41—QIX - —352=—2%13 . s 15
— 134 3tr = 300+ 2% 75 . - 37
+ 75 —fj11 ==236n~2%50 , . I9
—39+81r=+252=+2.63 . . =2I
F 68— 313 = —248=—2% 8% ,» . 24
~ 31+ gt =+ 280 =424 85 . « 27
+35—313==—296=—2%69 ., . 29
=9 - It —g80=~2%95 . » BI

—95

.y 4o o

bil:s fit pet
ad Jigiforis
5 clt Jiuis
FLEEARE T
er has tres

. ‘operationes
¥ yioftas a®= ™

§ * refiduam

8 duum 729,
B - dabit re-
¢ dinidendo
& 1o per 2*%
F - pefidunm

., 30
. 35
« 17
. g
. 21
. 24
. a9
. 29
. 3t

—95

w23 )oess (36

g8 nrgrs 216 — - 27 ay
2% — o= 284 Tm— 2% 78
=71t 315 = 4-i240 =2t 15!
+ 15— 318 =— 296 v — 2%, 537 .
~ 37— 31E=— 348 = —2° §7
— 87-F 312 b4+ 28T

+T7—31t =04 o 2t 1g

=10+ 3% =429z 2= 2% 78
73+ 331 = 384T+ 2% g
+§~811=—303 —=—2.97

—77— 3i1=— g% =— 2 97
—97—g1x T -¥408 = = 2, 53

—~ 51+ 313 == -+ 260 == - 2%, 65
65311 976 = 2% 47
+ 47% 811 ='— 264 == — 2% 33
— 83— 31 944 Tz — 2% 43

— 43 4 811 = 268 = 4 2% 67
ok 697 = gI1 == —244 — — 27 6i

= 61— g¥ri g2 m— 2% 93
—93 = 31X == — 404 =~ 2% 103

— 10F— 31X ==— 412 == — 2% 10%

— 103 4+ 311 == 268 —= -} &%, 13
413+ 3314 324 7= F 2% 831
+ 8T+ 311 =4 802 = 2% 49
449 3 g1 ==+ g6o— 4 27 435
+ 454 g1r =~ 356 =— 27, 80~
— 89 — 41X T — 400 =% - 2% &5
— 25 — 310 22— 336 = — 2% 21
— 21— IR T=— 352 = — 2. 83
— 83 g1t = 228 =4 2" §7
35733t = 365 =4 2% 23

100
103
134
111,
15
115
137
121
+ 23




o545 ):as56 ( &ele

i +h@lﬂuh “Irﬂ.mﬂ.ﬂlm.pu-“.. . » 126
ot a1z =4 gro =2t 5. . 132
. Y =T NS P~ W [ AR . 1534
. 499 — 31— 232Tz—2%290° . . 3 137
— 29— 31X =— 340.=—2% 85. . « 39
-85 —JIT =~ 396 —=—28%99 . . .« I4I
—9pfgiz—to12=42L58 . . Y43
F 55331 =4 3643 2% 91 - . 148
dor—gry—+220=—2L 55 o e 47
—gg - grr =+ 256 =21 . - 155

nnmaaﬂum?mnmnouﬂﬁsn.wcmsn_y.mmna.u..- &__mmg_m
eft 2'#¥—1, P T

Si fubfitiemus in 25° operatione, habuiffemus
2% =7, ciusque refidunin 473 et fumtis quadratis 2°%7'%
fine 'per principalem dinidendo, 2°~ ' cum. refiduo 2209,
fine ‘32 = 2%, 1. ynde, poteftas 2* '™ ycfidoum. optatum
producit -i- 3. Sin astem in operatione 177* fubfitifie-
mus, habvifiemus 2*—* cum refiduo 7; fumtisque cubis
28%=1° cum refiduo g4, fle 32 = 2% 1, ita ¥¢ Jam po
teftds 2°%—'%, fine etidm 2% refiduum det ~~3; vn-
de fequitur x = x§5, Vvt ante.

. Exemplum 1.

§. 23. Sit divifor N = 233, ct fumto primo re-
fidno = 1, faciemns:- Summa exponent-
Y ge-agge=—232=—3%20 . . 3
— 294233 =-+204=+2%5r . o 5
512383 =284 2%T70 .. . b
+7r 4233 =-+gca=-2"19 .+ o I1

Nf:
diuif
jung

400

prim
8n-

uenic g

Eu

126
152
134
137
139
I4X
143
145
147
55

B linifibilis

E siffemus

S F L
- i y

£ 0 2200,
E optatum

| oitivire-

1e cubis
. iam po=

B 1; vn-

E imo res

B cponent.

3
5
ki
i}

+ 19

w33 ) 2g7 { Sl

+19+233 =252 =-} 2563 . . 13§
“63+233 = 2g6=+42%37 . . 16
+387—283=— 196 =~2% 49 . . I8
—49+233 —- 184 =+ 2% 23 s s« 2T
+234+238 =tas6=+2%z1 . . 29

Scholion,

§. 24. Hac igirnr methodo pro quoliber digifore
N facile computatur formula fimplilfima 2% 4= 1 per cum
diuifibilis. Haud igicar abs re vifum eR, rabulam hic ad~
iungere, in qua pro omnibus numeris primis vique ad
400 fimplicilimae formnlaec exhibentur; dinifores avtem
primos commode in quatuor ordines, fecundam fiymas
§n-t-1; 81n—2; 8n-8 st gn-—3g, diflribui cone

ueniet :
N N
Spdr |2t —1[2*+ 12
r j2"—~1. 7 jgt—1x
7 2+ 1. 23 [r"—1.
41 |2"F 1. 41 P2f—1,
23 2% — 1. 47 |27 —1.
59 [2'—1, 71 (2% -1,
07 |2¥+ 1, 79 |2¥~ 1.
115 .24 1, 103 j2* -1,
137 |24 1. 329 j2"—1,
193 |2Y+1. 151 2Y¥— 1,
233 [2"-}1, 16% |2— 1.
241 2"+ 1. 191 (8% =12,
257 f2'- 1, 199 |2"—-1.
28x j2*¥4-1x, 223 12"—1L
Euleri Opuse. Anal. Tom., I Kk N
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N N % N N
gntr [2*F-txlgn—1 {242 n4-3 [2* -1 (8n—3 |2+ 2

283 M.:.._.u 279 »a+u| ,
307 |21 293 |2¥ 43 :

313 2" 4z 249 2y
839 |2¥—1 a6y |2 -1

353 |2%+1 27t |2 —1x - asr la®g2l g1y |2 41 ,
408 {241 311 |2'%—1 N 347 2= 41 349 {2741 :
859 (2" —1 a7t la™ g 893 l2¥41
367 l2™—x = 379 |24 1] 389 [2"F &
583 |2¥'—1x 397 la®+x :

ot |evie 1. :

Hos cafus probe perpendentes ftabilire poterimus fequens

MMM? - theorema, quod eo magis notata dignum videtar, quod “
N N firma I8 firma demonftratione ctiamnum indiget, ,
8n+9 27+ T 18n—3 2" 41 T heorema. !
um MHH. uu e §. 25. Si numecrus primus 2 p-}- x fuerit formac _
19 |2 4 x uu “n.:+ * 81 °F 1, per enum femper dwifibilis erit formula 2P —1x;
43 mu Ay w - T Mu J, fin autem habeat hanc formam: 8 # - 3, pereum divifi-
59 lav 1 u:, ot N &.ﬂ at bilis erit formula 2P - 1. Cum enim formula 2% — gz
67 |24z Mw Ma t1 m_ s femper diviGbilis fic per numerum primum 2 p - Ij 0g-
83 |av +m 101 p3+ t n%? ceffe cft, vt altervtra harum formularam: 2 — 1, vel 271
107 |2¥ 43 10 a..a.“..” cote _ per evidem diuidi queat; quod cum aeque valeat de om-
131 |2%43 | 1 2 27 +1 P .n_”. g nibus aliis poteflatibus &*f — 1, dummodo 4 ad 2p -2
139 (2% 41 uww m:..Tu M”n”mn B feerit primus, preuti pro @ alios atque alios valores affie-
163 {2 41 x93 l2@ 41 mamt B mamus, fequentia theorcmata vera deprehenduntur.
179 J2¥tx I8 (224 1 ] ..
21t {24 3] 199 {2741 n ‘Theorema 2.
227 2" x| 220 {2™ $1x ’ : §. 26, Si numerus primus 2p~~1 fuerit formae
25t {8¥ 41| 269 |2™-X . xz 7 - 1, per eum femper dinifbilis erit formula 7~ 1.

1 EE N Kk 2 Sia
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Sin autem habeat formam ra2 # - 5, per enm divifibifis )
erit formnla 3f 4~ 1.

am divifibilis

Theorema 3.

§ 29, Samto a=35, fi 2~ 1 fierit numerus
primus, vtrom per eum dinifibilis fit fine formula 57—z,
five 5° -1, mﬂ_ﬁum tabella declarats

81 fueric [Diuifibilis
2b 4z erit

»o.an_un*mm[n . 1

crit numerus
B mula 5°—1,

so.n 3Pt
20.0 47 §P-x ]
20,5 F 957 —z. :

fin
Theorema 4.
§ 28. Sumto ¢—=6, fi fuerit 2§ -~ x numerus

primus, virom per enm dinifibilis fit. fine formula 62— 1, )
fine 6711, fequens tabella declarac:
Si fuerit | Dinifibilis ,

2p-+15 | erit
2gn-- 1|]6F—13 .
2474 5]60 -1 B
24n+ 7{6°+12

248+ Ir[6t4 1

g - r numerus
R rmola 68—1,

Theorema 3.
§. 29, Sumto a—+%, {i ferit 2 -+ £ numerus. . .
primus, virum per eum divifibilis fic fine formula %M 1, Mﬂ w..  cmula 77— 1,
ifil-3

K- 1 numerus

fiue

®Ed2 ) 261 { $&3e

fiug formula P-4, ex fequenti tabella patets

Si fuerit |Diuifibilis
2p-4-x erit
8-l —x
28 u-g|9—~=x
280 4 5|4z
a8 n+ |7 ~1x

28n - 11| P41

28 n -+ 13|94 ®

\Hmmo_.mam 6.

§. 30, Sumto g—=48, fi fuerit'2p -~ ¥ numerns
primus, vtrum per eum divifibilis fic five formula 87 - 5
fiug 3% -j- 3, fequens tabela oftendit:

Si fuerit | Dinifibilis
2P+ erit

s2ad1 |82—1x
32245 {841z
s2n-+5 {8741
B2a-+'7 |8f—2
82n-9 (4P —z
82n-F 31|84z
g2n-t-ag|sf+z
820~ x5{8f~1

‘Theorema =7..
€ 3r. Sumto &— xo, fi fiterit = p-- 5 numerus
primus, virym per evm divifibilis fir five formula 30?1,
fiue 10f . 1, ex fequenti tabella perfpicitar:

Kk 3 8
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Si fuerit |Dinifibilis
2P 1 erit
o —

g0.n+ 3 |10P—1x
4083 [10f —1
401449 |10f 4%
40.24+9 |l1cf—1x
40. # -+ 31 10f 4 x
40, -+ 18 J10f —~1
40,8 4 19 110741
40.8 +4- 19 107+ 1

Theorema generale,

6. 3. Quicunque foerit numerns @, fi 2p -1
denotet numernm. primum et cafi p = f innotuetit, vtrum
formefa o — 1, an o' - 1 dinifibilis fic per 2 f4- 1; tm
generatim eiusdem generis formula, five of — 3, fine a4«
dinifibilis erit per 2p---3, fifuerit 2p+1=4an F (2f41}
quicunque numerus pro n aecipiator, dummodo inde pro-
deat 2 p -~ 3 numerns primns.

Corollarium 1

§ 33, Ex praccedentibus theorematibus fatis -
quet, cafi f= o femper formnlam a? — 1 diuifibilem fore
per 2p-+1==4an -1, queties feilicet hic numerns
fuerit primus.

- Corollarium 2.
§. 34, Sin autem fit f—1x, prouti five a—1,
five a1 per g diuidi poteft, fimili cafu geoeratim “.Eo
- Ok=

form B

wifibi. §
tinety §

viteri g

dimn
ioniti

denot
Yirum g
H.@ ~1-

dratox
a;
dinerfi
inter 1
dinifib
Tat; &
tem x
iusdam
X*—g
multip
Binc « |
Ha-. 2]

(iap-t»
ult, vtram

8 -+ 1} tum

flue a1
F (2f+1h
1 inde PO

{us fatis li-
fibilem fore-

R ic numerus

- fire a—X»

.peratim fiue
fox-

«fdd ) 263 ( Sk

formunla a? 4~ per numerum primvm 2 P -5 eric di-
vifibilis , quoties 2p -1 in hac formas 4a4 - 3 cone
tinetur.

Scholion,
§. 835, Theoremata autem particufaria allata facile
viterius continnari poffune, {i fequens problema in fubfi-

dimm vocetur , cuins quidem folutdo ficmifimis rationibus
innititnr.

Problema.

§. 36, Quicunque fuerit numerus @, fi 2p 4 x
denotet numerum piimum, quouis cafi oblato invefligare,
virum formula a? — 1, an altera &f - = dinifibilis fit per
2p-i-1.

Solutio.

Quaerantar omnia refidua, quae ex divifions qua-
dratorum per numerdm ap -+ 1 refloltant, quae fint 3
&; B v 03 etc. multitudine — p, numeri aurem ab his
dinerfi non-refidna adpellentur. Quo fa®o fi numerus ¢
inter refidua reperiatury tum femper formula af — 1 eric
dinifibilis; fin antem numerus ¢ Inter non-refidua occor-
rat; tum altera formula 4° -}- 1 divifibilis erit. Hacc au-
tem regula ita demonfiratnr: Si fuerit g refidvam ex cu-
jusdam quadrati x* divifione per 2 p -4 1 natum; tum erit
x*—a per 2p- 1 divifibile; fine aequabitur cuipiam
multiplo m{2p-t-1); ira vt fic a=x*—m{2p4-1)
Hinc -ergo fiet = (x*—m(2p -+ 1)), quaé poteftas
per 2p--1 diwifa idem refidunm relinquer ac poreftas

(=)
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{#'}; verum faec poteftas abit in #°*, quae per 2p--x
divila certe vnitatem relinguit. £x quo fequitnr, etam po.

teftatem o vnitatem relinquere, fiue formulam 4° — 1 ¢ife
divifibjlem, )

Corollarium.

§ 37, Com refidua 13 e; B; y; 3; etc. minora
efie foleant quam dinifor 2 p -~ 15 iis adhuc annumerari
boet s 4(ap-r1); at-(2p+ ) B+ (2p+40); ete
a_wa obferuandum eft, £ numervs @ maior fucrit dimfore
b3 N

Scholion.

§. 38. Cum igitur is hoc gegotio maximi fit mo~
menti, tam refdua, quam non refidua nofle, pro dinitori-
bos primis minoribus; fequentem tabolam hic adiiciamus:
fuperfluum autem forer, avn-refidua adpofvifie,

Divifor. } Refidua,

3. 1, 4,7 10,13, 15, 19, 22, 25, cte,

5. |1, 4,6.9, 11, 14, 16, 59, 21, 24, &I,

% I,2,4, 8,0, 11,115,168, 18, 22, etc,

- Y

15, 11, 3440 5.9, 12, 14, 15, 18, 20, 2§, CIC.

13: 11,84 9, X0, 13, 14, 16, 17, 23, 23, 25, 27, €IC.

e | ey St— ———

I |24 8, 9 13,15, 16, 18, 19, 24, 25,26, 30 €I,

e Sl—

19. |13, 4,5, 6,7.0. 11, 16, 19, 20, 23, 24, 23, 26, eICs

23, L2, 34 G, 8.9.72,13,16,718, 24,25, 26, 27, &',

.|.
Dini~

Diuifor
29,

——

91,

37-

Wrr——

Ope In

lime de’

Euleri ¢

’

per 2T
r, ¢tiam po-
1af — 1 elle

etc. minnga

B - annmmerari

P 1), el

 serit dindore

B¢ «aximi fit mo-

rro dinifori=

B o adiiciamust

.
e

e,

a————

?vmb..w U ”Qw.ﬂ M.m.\.u.n_-

Diuifor. | Refidua.
29. |ry4435: 0,7, 0,13, 16,20, 22, 23, 24, 23, 2§, &tC

3t 11,24 5.7 8, 94 X0, 14, 16,18, 39,20.25, 28 ¢lc.

37. LI, 849, 10, 11, X2, 16, 21, 25, 26,27, 28.50,
83y 34 86, etc.

€lCa

Ope hoivs tabulae fequentia theoremata particularia fagil-
time deriuabimus.

Theorema 8.

§. 89, Sumto e— 11, fi fuerit 2 p 41 numernd
primus, verum per ewm diuifibilis fit formula 11f — 1, fige
z1P 4 1, fequens tabella oflendir, ‘

Si fueric |Diuifibilis

ap-t-1 erit
4gutt 3 |rIP—1
44013 laiftu
44045 {1P—3
4427 {raf—x
448+ g (TIT— 3

440 -F 13 18742
441+ 15 |1ef 4 1
g1t 17 [1af 4=
440 Az 39 |12f—1
4407 81 lerf412

Euleri Opuse. Anal. Tom. 1, Ll Theo-




§. 40, Sumto a= xa, fi fuerit 2 p 4= 1 nmmerns §a.n
primus, vooum per eum dinifibilis fit fine forma H.;+ I, 52
flue 12° — 1, ex fequenti tabella parct: 52,1

Si fuerit [Dinifibilis . T

rp-tx crit ) 52,1
4%. 11 J12f-ex 52
48.7-~5 |1zP4 1 sa,.8
45,8 7 frefpx 52,7
48. 04 13 [12f— 1 LN
48. 84 13 j1af—x an
48.8 4 17 12841 52,0 - ¢
48.0 419 j12f L x
48, # 4 23 |1af—1x

widd ) 266 ( Seler
‘Theorema o.

Theorema 10,

§ 41. Sumto a fuccetfue =13, x4, ¥5, fi fues
5t 2p -1 numerus ?.:5_.: virum per cum disifibilis.
fit fine forma 4" -1, fine af -~ 1, ¢x fequentibus tabellis
patet.

=13

. fiic-
g oulis

ellis

I3

wiid ) 267 ( §i2

a-=13 a— 14 g xg
shebex 2h-1 2hp+1
sroe-i ot fagP—als6 w1 ligP—3i60n o 1 [25P—1
an--3 |1gf—ls6m 3 |14l a6 nby |15~
s2.n- s |13’ ais6.m 45 (148 — 1 6004 HHTE_.IH
saa-b 7 b alsbon o 14— 1l n 5 1glagh s
52,240 J18P—als6.n 4 1x|14P— 1|60, 4 an P x
sk xv|iaPdoa|56.n 4 13140 -1 mo.athIG E5P - %
52,8 -k 15(18"F 1|56, 4~ 15142+ 160, - 23157 4 ¥
52,8 < 17(13%~ (|56, 0+ 17)142 41 60. 1 -+ nglast4x
52.0 -+ 39|13+ 1|56, 2 -1 19 24P 4
52 21| 1aP - 1156 8 - a5)14Fh 1
284~ 28158~ 1 (56,8 - 25 (147 — 1
52,8 A 2a5)1gf— 156,04 27| 148 4 1

Llz2 ADDI=
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ADDITAMENTVM.

@.smo hatenus funt tradita, plerumque adhuc firmis de-
menftrationibus deftitvantor ; omnia antem dubia maximam
partem diluentnr fequentibus propofitionibus, quibus fimul
omtia ad multe maorem euidentiac gradum cuchenrur,

Theorema 1,

§ 1. 8 formula 4.p 4~ (2 g-+ 1) fuerit aumerus
primus, per cumyue ommia quadrate dividatur, inter vefidua
overrrel lam P guam — P,

. Demonflratio.

Tn his refiduis primo occurrunt omnia quadrata,
quatenns funt ipfo dinifore, quem littera D defignemus,
minoray practersa vero eX quadratis maioiibus, veluti Q7
nafeuntur refidoa Q' —D, vel Q- D. Quin ctam no-
tum eft, ad refidua referri poffe amnes formulas Q° §-AD,
Capiatuy igiter Q* == (2 ¢ -~ 1¥, et ob Dzgp{2g+3),
refidoum prodit — 4 p3 ergo etiam inter refidna erit—p,
quia generatim, fi inter refidna fuerit &* 8, tum ibidem
quogue femper 8 reperitur,  Porro quoniam hic dinifor
4?2+ (294 3) in forma 4#-1 x continctur, iam de-
monfiratam eft, fingula refidua vtroque figno -~ et — ad-
fecta reperirij vode manifeflum eft, nofiro cafli tam 4 p
quam —p inter refidua reperiri debere.

Corol-

bimtur  forr §

inis de-
propofium aximam
5 fimud
e,
§ 1 ,
*x—pyy. W
formulis cc
fob iisdem [ nvmerus
: B ¢ rofidua
§ 4

omnium rel S
Mwsnn“._ H__ M_ € uadrata ,
rmula e
am-1 i ww_.mwzmwu
teftates ipfic U - =2
tantum et g . 4D,
tatcm, fen 1 B

3 1)

diniforem = . o_.mn+ — W“
g ibidem

i : divifor

O. 3 3 iam de-
primus, per Y °t — 2d-

Jemper ocenr YR B TP
eodem redit

seferiur,
Corol-

w532 ) 260 { e

Corollarium 1.

§ = Quia tam -p quam —p eft refidoum, da-
buntur formulae tam x & pyy guam xx—pyy per
propofitum diviforem D dinifibiles,

Corollanium 2.

§ 3. Cum antemn hae formag: xx-Hpry at
xx—pyy dios non admittant digifores, nifi qui in certis
formulis contireantur , neceffe eft, vt etiam numerus p
fub iisdem formulis comprehendatur.

Corollariom 3.

§ 4 Quin, pofito divifore = 2 w 4 x, numerns
omnium refiduorum tanenm efi —m, dam religni nomeid
omnes ad non-refidua fint referendi; hine fequitnr, etiam
formulams p™ — ¢ dinifibilern fére per 2 m -4 1, dummaodo
2 m -4 r fuerit numerus primuos.  Quia enim omnes po-
teftates ipfivs p -quogue funt refidva, horimque nwmerns
tantum efy #7, nccefle eft, vt poteftas p™ iterum ad voi-
tatem, fea p° redueatur, hincque p™ — 1 dinidi poterit per
diviforem 2 #m -~ 1..

Theorema 2.

§ 5. Si formulz 4p—(2g-t3 ) feerds numeras
Primys, per enmque omnia guadrata diuidantur , i refiduis
Jemper occuyrer numerus py ap clus negotinum —p, fiue quod
codery redis D — p, denotante D diviforem ;, ad non-refidue
referiur,

Llg Dg=
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Demontratio.

Practer ipfa quadrata, divifore minora, etiam inter
refidoa occurret quadratum (2 ¢ ~ 1 )?, dinifore au@um,
ideogue 4 p; ergo etiam, ob rationem ante allegatam, oc-
curret numerus p, Bt quia hic divifor 4 p—(2 g 4- 1) et

numerns formae 42—1, vbi nullum refiduum viroque -

figno -+ et~ adfectum  occurrit, fequizur —p inter non-
refidua reperiri debere.

Corollarium 1. .

§ 6. Quia crgo p certe cft refidunm, dabitur fors
mula ¥ 8 —pyy per nofirum diviforem divifibilis, vnde
etiam ditifor eiusmodi formam habebir, qualem diniforcs
formulae ¥ x —pyy poftulant,

Corollarium 2.

§ v At quia ~p cft non-refidoum, nulla dabi.
tur formula ¥ %+ pyy per noftrum diviforem dinifibilis,
vude etiam divifor e formula generali, quae omnes digifo-
res ipfins x4 p ¥y compleditur, excluditur.

Corollarium 3.

§ 8 Ob rationem ante allegatam, fi divifor vo-
cetur 2 m—- 1, formula p™— t per enm diuifibilis effe de-
bet ; neque vero haee formula: {—p)— 1 erit dinifbilis,
id quod etiam per fe eft perfpicoum. Coum enim divifor
nofter formam habeat 41— 1, fiet m—ma2n—1x, ideoque
vumerus impar, et (—p)"=—p"; quare cpm p"—x fit
divifibile, certe haee formuls — p®—1, finep™ -+ 1, non
erit dinifibilis;

Theo-
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in forn
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‘Theorema 3.

§ oo St an—t-x fueric muncrus primus, per cum
gue ouna quodrate dividemiury  fmer refiiva omnes ovcur=
vonr nwmcrl fine in bac forma generaliz n — g 9 —q, fiuein
bac. g g -\ q = n, contenti.

Demonftratio.

. Manifefiom eft, diviforem npoftrum 4 # - 1 infinls
tis modis ad tormam 4 p (2 ¢4 1 )* reduci pofle. Pos
fitn enim 4841 =g pA-(rg4-1), fleca=p+gt+yg,
fdeoque p—n— ¢’ — g4; vode fequitar, quicanque nume-
Ys pro ¢ accipiator, pumerum #—g 4 —¢ inter refidua
repeririy deinde quia ctiam —p eft refidnum (§. 1.), ma-
nielum eft, ctiam.omnes numeros in hac furma ggtg—-n
fore. refidua,.

Corollarium 1..

§, to. Hoc crgo modo, dum pro g faccefliue ac-
cipiuntur omnes numeri o, I, 2, §, 44 §, ¢t infiniti pro-
dibunt oumerl ad refidua referendi, qui tamen omnés ad
multitndinem 2 2 fe reduci patientnr, quandoguidem plura
refidna. diverfln non dantur quam 2

Corollarinm 2..

§. 17T.. Necefle igitur eft, vt omnes numeri, five
in forma n—g¢g—g, fize in formag ¢ - g —# content,
omnpia plane praebeant refidva, divifori 4 n—2x cooueni-
entia. Quin etiam ex aliquor hninsmodi refidnis reliqua
fponte nalcuntur, cum tam potefiates quoque fingworum,

quam
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quam produ@a ex binis pluribusue, pariter in refiduis oc-
currere debeant; vade patet, fi iam prodierine refidua a4
et 31, tum etlam refidunm fore 2 3. Quia enim produ-
fum « 347 eft refidunm, omiffo quadrato 4 ctam ag
erit refiduem, .

Corollarium 3.

§ 12, Quodfi ergo compertum fuerit refidunm

4By ex alio autem cafi refiduum prodeat «, etiam alter
fadtor 3 erit refiduum,

Scholion.

§. r3. Cum huoiusmodi combinationes binornm re-
fiduotum pluribus, immo infinitis modis inftitui queant,
hinc iam maxime verifimile videtur, praeter ipfos nume-
ros in formulis # —¢9—g et g4+ ¢ — n contentos etiam
omoes eorum fadtores primos in refidnis occurrere, quae
conledttra vtrum fundamento certc innitatur nec ne, per
fequentia exempla exploremus. Hunc in finem expona-
mus npmeras §n formula g g -4~ ¢ contentos, qui funt

o, 2, 6, 12,20, 30, 42, 56, 72, 90, 110, 132, 150,

182, 210, 240, 272, 506, 342, 580, 420, etc.
et quemadmodum refidna hine nata litera p defignamus,
ita refidua prima feu fimplicia littera + indicemus, et quo-
facilivs perfpiclatur, omnes fadtores aumerorum p quoque
efic refidua, ipfos numeros p per fnos factores primos
repraefentemns:
1% Sit an-+1==35; erit w1,

P=z,1,5,11,19, 20,41, 5. T1,7X, €tC.

=1, 5, 11, 5§, 29, 41, 7, €lC. .
vhi

fadto: | _,
B oim produ-

refidais oc-
refiduz ey

etiam a3

¢ refiduum
i ctiam alter

inorum re-
ui queant,

§ o{os npmy

g :ntos etiam

g cre, quae

B :c ne, per

¥bi

qui

T exponas

B i funt

32, 156,

fefignamus,

% s, et quo

P quogque
25 primos
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vhi patet, nameri compofitl p, qui eft vnicus 5. .5, 3o
fadtores quogue efle reflidua,
2®, Sit umtx——1x8; n—s,

=313, 3, 3% 3. 13,53, 3. 23, etc.
F=1, 5 13,23, 53, etC,
3% Sit 40 - 219 A= 4.
=2l 2,8, 2 2% 2,73, 2010, 2% 13, 3% 5T, 2045 €l
=—12,2,18, 17, 19 43, Et. :

& Sit grt-x—=sg; =7

P=7.85 15,153, 23, 5.7,'7, 5. 13, 83, 103, eIc.
r—1X,5 713, 23, 83,303, etc.

St ant-x=g7; n=0.

P=2347, 383 11,19, 3.1, 43, 59, 7. 11, 101, Ete.
r—x3' 11,19, 43, 59, 101, etc.
6% Sit 43 1 =41} 5= 10.
p=2.5,2% 8% 2,8, 5,2% 5, 2% 2, 28,2, 51, 2% 5,
2%, 5%, eto.
r=1,2,5, 23 31, etc,
vbi patet, in numeris p nullos factores primos confpici,
qui non fimul fint refidua,

7 Sit gn-t- 1 =53; n—13.
P—133.11,7, 1,7, 17, 29, 45, 59, 7. 11, 97, €t
r= 0 71X, X85 17, 29, 48, 59, 97, Eic,

8% Sit gn4-1=61; n—1s,
P=23.5,13, 3% 81 5, 3. 5, 3% 471, 3. 19,3, 5%, 5. 15 etC.
F—=131,3%5 1519, 41, eIc,

Euleri Opusc. Anal, Tom. L Mm 9%
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9% Sit 4 pf-r=wvg; a=18,
P =2.9% 2% 2% g, 2, 3, 2, 2% 8, 2% 3, 2. 29, 2.8,
2% 9% a% 23, ctc,
r—-1,2,8 19,23, €
10% Sit 4241 =893 m=aa,
P==2 a1, 2% 5, 2% 2. 5, 2, 2%, 2%, 5, 2. 17, 2. 8%,
2% 14, 27, 11, etc.
r—1,2, 5,11, 17, ctc.
1% Sit 48 -+ 1= 075 1= 24,
p—al.3,2 11,2, 3% 2% 8, 2, 2. 5, 2, 3% 2%, 2% §,
2, 3,13, 2, £3, &tc.
rI=1,2,8, 11, 45, e,

12° Sit 484 x=311) B=24,
P =35% 23,19, 13, 5, 5, 1Y, 3T, 47, 5. 13, 5. 17, etc,
F= Y, 5, 13,17, 19, 23, 3%, 47, el
13°% Sit 4 7. x =109} n== 27,
P=3,558: 7185538 5 3.15,3%5, 3.7
83, ete,
r—1,3,5: 7,13 83, el
14% Sit 414 1= 113; n—128.
P=—2%7,2.2%, 2,11, 2%, 2% 2, 2,7, 2%, 7, 2%, 21,
2. 31, 2, 41, &Ic,
r=1,2,7,13, 15, 31, 4I, €lC,
5% Sit 4@ 1—m1g7; 4.
p=2.17, 2% 2% 7, 2. 11, 2,9, 2%, 2% 2, 11, 2, 18,
2%, 7, 2% 19, &ic
r==1,2,7 15,17, 29, eic.

FT o

r-

= —n-
‘”. . _. wuu Nav Nh- u-
r= N

¥
P-4 5 19, ctc;
r— 3

7.
”H. . w_u ,w.._.qu
r= .
= ) 2% 12,
r-

(] f I, 2. 19,

nollos n
currere,
omnem %
dudciione JE

P
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16" Sit gmt 1= 1405 HIT 8%,
? m 37, 5.7, 81, 5% 1%, 75,191 5.7, 58,43, ete,
¥= 1,5 % 17,19, 31, 37, 53, 73, etc.
¥ 8t 4t = agy; 39
=38 19,57: 3 11, 3% 19, 3%, 3, 3, 3 $5,3. 87, 74,
etc,
¥=1,3, 11,17, 19, 3%, y1, etc.
18% Sit 4841 = 1733 BT 43,
P 41,37, 31,23, 13, %, 13, 29, 47, 09, &te,
y=1, 13,23, 29, 31, 37, 4, 47, 6'7, otc,
19°% Sit 41~ 1 =181; n= 44,
P—=23%5, 45 3. 15, 8. 11, 5% 3. 5,8, 1¢, 2%, .m... 5
5. 13, etc,
=21y2 3,5, X1, 13, 45, etc,
20°% Sit 4 n -1 TII103; BT 48,
P=2%3,2.25,2.8. 9, 2% 5%, 2% 7, 2. 3% 2, 3, 2%,
2% 8, 2. 8. 7, 2, 31, otc,
r=1,%2,3,7, 25 31, ¢,
21°% Sit 44t 4~ 1= 29%; 149,
P =747 45: 87,29, 19,7, 7, 28, 47, 61, etc,
F=3,7,19, 23, 29, 37, 41, 43, 47, 61, €I,

Scholion.

§. 14. Ex his omnibns exemplis manifefto liquet,

pullos numeros primos fub littera p tamquam fafores oc-
currere, qui non fimul ipfi fint refidua; quae. veritas certe
omnem atrentionem €o magis meretur, quod ex fela in-
duétione eft conclufz, veque etiamnunc firma demonftra-
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tinne corrobbratay  quia tamheén in omnibus allatis exem=
phis tam loculenter fe offert, peutiquam defperandum vi-
detur, Qui aptein hanc ipuettigationem fbfeipere volu.sit,
probe perpendat, hanc egregiam proprietatem um tanicm
locum babere, quando 44— 1 eff numerus primus; fi
enim non eft primos, plurimi occorrunt cafvs, quibus hoc
fecus eucnit. Huins generis exemplum eft, quo s =11,
tum  enim prodit p—ax1; 3%; 53 I; 8%; 19 315 61;
79; & 11; ¢t vnde de pumero § mhil plane conclu-
dere licet, an ad refidoa pertineat nec ne? Quod autem
cafibus, quibus 4 # -+ 1 eft numerns primus, femper fugs
cedat, ratio fortaffc in eo eft quaercada, quod pro dini-
fore 2 14 1 numerus refidnorom femper eft #, dum cen-
tra fi 2 #-4 1 non eft primus, numerns refidnorum mul-
to eft minor; id quod in caufla efie videwsr, quod in al
fato exemplo circa numerum 3§ nihil decidatur. Quicquid
autern fit, pullum plane dubium fupereffe videtur, guomis
ous fequens Rabiliatur,

Conclufio,

§. 15, Quoties numerus 4w - ¥ fueris primus,
per eumque omnia quadrata dividantur, non folum omnes
pumeri in hac formulat# — g g — ¢, fine etiam hac:gg-+g—n
contentd, inter refidva occurrant ipfi, fed etiam omnes pla-
ne fa&ores primi, ex quibes illi fnt compofiti.

Theorema 4.
§ 16 Si 4n—x fuerit numerss primus et per
eum omnia quadraia dinidamsr , inser refidua omucs oicur
rent numeri i bac formulas -4 49 - §) somienths Do

jails CXCIN-

apdum vi-

3] v voluarie,

modis {188 .m tantem
pofito co: primus; f
five p = ‘g quibus hoc
merus prijgeo n -1,
refidoa re ¥ . 51; 61
mula cout B ne conclu-
E tod autem

f mper (uc-

s, B pro dini~

4 etc. fu g dum con-
quos tame¢ i 'rom mul-

cet, fiqu E jod in ale
4n—1 dJ Quicquid
. R 10, quomis

5.
prodire rc B
produdta J it primus,
periuntur; Y um omoces
refidna « R 79+9—0

£ oy | J§>runes pla-

5 B
combinari nus ef per
mm-ﬁcm nuny [ INES Oeltir™~
omunes eo1 B De-
conieiura
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Demonftratio,

Hic etiam clarum cft, numerom 47—+ inficitis
modis fibhac forma: 4p—{2 ¢4 1 ¥, repracfentari pofle;
pofito enim 40— 1 =4p—(2g 1), fetazp—g"—gq,
fiue pmm4-¢' 4+ g. Cumergo 4p—(=g-4-1) fir on-
merus primus , ante demenfiratum eft, pumerum P inter
sefidua reperici; quocirca etiam omues numeri in hac fors
mula contenti: 4 - q¢ - ¢, inter refidua reperientur.

Corollarium 1.
§ 17. Si ergo pro g omues numeri o, 1, 2, &
4, etc. fubftitvantur, infiniti hoiosmodi oriuntur nnmeri,
quos tamen omnes ad multimdinem 2 »— x deprimere lie
cee,y fiquidem ifti numeri #4-gg9-~-g per diniforem
41 -3 dinidantur.

Corollarium 2.

§. 18, Necefle ergo eft, hoc modo omnia plane
prodire refidva. quandoquidem. etiam tam poteftaies, quana
prodo&a firgulorem iftorum pumerorum inter refidua re-
periuntur; vnde vt ante fequitnr, fi jam habeantur due
refidua @ et ¢ @, tum etiam @ fore refiduum; quin etiam
fi &y fueric refidunm, ipfom a quoque eric refidunm.

Scholion,

§. 19. Cum elusmodi bina refidua infinitie modiz
combinari poffint, maxime verifimilis eft fuipicio, praeter
iplos sumeros, in forma #-+¢ g -+ 4 contentos, etiam
omnes corbm fa®ores primos in refiduis occnrrere} quae
coniedura Ytrum pariter vt ante, certo famdamento nita-

Mms eng
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R 7% Sit 4n—~1 = 43; erit n =11,
Slicia, p=11,13,17 23, 3T, 41, §3, 67, 83, 101, k1%, eic.
=X, X1, 13, 1, 23y 31, 41, 53, 67, 83, 301, &te,
) 8% Sit 49— 3 —=uay; n= 12
.w.... p=72%3,2.7,2 3% 2% 3, 2%, 2. 3. 7, 2. 2", 2% 1%,
2 13 : 27, 3, 7, 2. 3. 17, 2. 61, eIc,

— 12,3, T X7 Quu ete.

9% Sit 4n—1=359; n—=15,
$=23517,8.78% 5.7, 8% 5, 3- 19, 71, 3. 20, &lc.
F==13,3, 57517, 19, 29; 71, €tc,

10° Sit 4n—1=069; n—1Y.

P=17, 19, 23, 29, 37, 47, 59, 73, 89, 107, 127, &G

r=1,17, 19,28, 29, 37, 47, 59, 73, 89, 107, 527,
3 L8

tur nec ne, per fequentia nuﬂam_m exploremus, JIam fu=
pra autem aﬁoE_EE numeros in formula gg--¢ con-
tentas , vade pro quolibet numero m._.EE refidua fimplicia,
pariter vt ante, littera r indicemns.

1% Sit gpwe1=g; erit =1,
P87 137 8. 74 31543, 3- 19: 7357 13, 5 875
8tC.
¥—= 15357y 13, I9, 315 87y 43, 73, ¢tc.
Sit 4p—31—=1; erit n—2.
p=2,2% 2% 2.7, 2. 11, 2% 2% 11,2.89, 2. 37, 2% 28
2%, 17, etc.
¥z 3y 247y 13, 28, 29, 34, 87, elc.
3% Sit 4n—31—11; erit #7"3.
2=13555,8) 8523, 3. 35,3 5, 59, 3. 5%, 3. 3Ty
I13, Etc. .
¥ =1,355, 17,23, 37, 59,113, cfC.
£ 8it gn—1—=19; &rit n—3.
D= 575175 17, 5% 5. 7, 475 61, 7- 11, 5. 19, 5. 23,
etc.
Y=1,5,7, 33, 17, 19, 23, 47, 61, ¢ic.
5% Sit 4n—1=23; =6,
P =2, 8, 2%, 2% §, 2. 8% 2. 13, 2% 3%, 2% 3, 2. 81,
2. 3« 335 2% 5y 2% 29, clC.
- T= 13293, 13, 29, 31, €t
6", Sit 48— 1= 313 erit n =35
p—=2' 2.5, 2.7, 2% 5, 2% 7, 2. 19, 2. 55, 2% 2 5,
2. 7' 2. 59, etc,
r—u nu 537,19, 59, €tC.

13°% Sit 4p—1=91; n—18.
P—2.8%2% 5,2 8,2.3.5,2.19,2% 3, 2% & 5»
2. 37, 2- 3% 5, 2% 3%, 27, 2. 8. 5% &6
r—/r,23%5, 19,37, e,
£2° Sit 45 —1="49; B 20,
P=2% 5, 2, 11, 2,13, 2% 2% §, 2. 5% 2. §X, 2% IOy
2% 23, 2. 5. 11, etc.
r=—¥E 25,11, 13,19, 23, 31, el
5" Sit 4n—1=83;, 1= 21,
P=5.723, 8% 8. 17, 41, 8. 17, 3% 4 7. £1, 8 uuw
3. 87, etc.
F =137 11, 17,23, 37, 375 4% €IC,
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14% Sit 41— 1 = 103; 1= 26,
P2, 1, 2% 7, 2% 2. 19, 2, 23, 2%, 7, 2% 17, 4, 41,
2. 7, 2%, 29, etc,
P X2y 75 18, 17,19, 23, 28, 41y ¢IC

Scholion.

§ 20, Ex his exemplis iterum abunde patet,
omnes plate ntmeros primos in numeris $ contentos ip-
fos quoque efle refidua. Ewidens antem ecft , ve primum
hoc de minoribus numeris fuerit certum, de maionbus
nollum  amplivs dobinm relingui; at vero in pumeros P
biparius non ingreditur , nifi jam fuerit in iplo vumero
primo n; ternarius autem, mfi in ducbus primis infit, ex
tota ferie p excluditur. Fodem modo patet, quinarium, nifi
in tribos primis infit, quoque excludi; feptenarius autem
penitus excloditur, mifi in quawor primis jam occurrar, et
fic de religuis. 'Vnde patet, in contiouatione vlreriori ifti-
us feriei nullos numeros primes minores ingredi pofle,
qui non fam ante fuerint ingreffi; quae obfervatio fortafle
2d demonfirationem deducere poflet. - Verum hic itcrom
probe notctur, hanc infignem proprietatem tantum locam
habere, quoties 47— x fuerit numerus primus; fi enim
effet compofitus, tom veigue einsmodi numeri primi oc-
currere poffunt, de quibus nentiquam liquet, vtrum in or-
dinem r fint referendi, Veluti i fuerit # =50 =2, 3. 53
tum. numeri pro p ita fe habebunt:

p=23 5,2% 2% 8% 2. 3.7, 2. 5% 2% 5. 5, 2% 3%,
2. 435 2. 3 3, 2% 3.5, 2% 5. 7, 2. 9, etc.

Hic

17, 2. 41,
Hic qui iy
rendu.r;
a3
Hinc aut §
five 7 il
non-refic ‘nde patet,,
praducan Jnrentos ip-
gon cft B Yt primam
E : maioribus
E numcros p
¥ 5{0 numero
§ is infit, ex
o:-:.a—._n nariur, nift
el rius  autem
runt ipfi, accurrar, et
bus illi £ jreriori ifti-
gredi pofic,
S atio fortafie
- 6§ hi¢ iterom
formule ( B tum locum
ol 405 P s; {i enim
sur, tem JE§ primi oc-
rum in or-
2= 2.3.5%
C
jlle .—u_.m—.n: y 2% unu
- 4ai- W, o, etc.
hoc vero I
rem habe Hic
refiduis e

Evleri(
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Hic quidem flatim adparer, binarium ad refiduz effe sefe-
renduad; quo fublato iudicivm redir ad fequentes pumesos;
3-5:8%3-75% 43, 3. 17, 5.7, 8% etc,

Hinc autem noflo modo concludi poteft, five 3, five s,
five 7 in refiduis reperiti; et fieri poffer, vt finguli effleng
non-refidta; quandognidem produ@a ex binis non-refidris
producunt refidna; vernm etiam hinc numerys 4R—1=319
pon eft primus. De primis antem certa videmr haec

Conclufio.

§. 21, Quoties numerus 4w — 1 fuerit primus pes
eumque dividantur omnia quadraraj non folum omnes nae
meri in forma #-}- ¢ g - g contenti inter refidna occugs
runt ipfi, fed etiam omnes plane faltores primi, ez gui-
bus illi funt compofisi,

Thecrema generale,

§. 22. Denotame T numerum guemcungue in bac
Jormule (2 g+ 3V — 4 at contemam, fi Juerit wel gas5+T,
vel 4 as—T numerus primus, per eumgue guodrata dividan-
wur, tum in refiduis femper veperietur numerss a,

Demonftratio.

Cum enim fit T=(2g--1)*—42¢ ntmerns
ille primus erit vel 42s5~4as+(2g+s5) vel gas
“4di—(2g9~ 1) lllo cafu habebimus p =4 (s —#);
hoc vero p=a(s 1), ficque in verogue cufo p fadto-
rem habcr @, qui ergo per praccedentes conclafiones im
refiduis ex quadratis ortis occurret.

Euleri Opusc, Anal, Tom. L. Non Cuoe
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Corollarium 1.

§ 23. HMoc ergo modo numeri T ex quadratis
(2941 formati infra. 4 a deprimi poterunt; ficque
multitude horum valorom ad numerum determinatum ree
ducerur, etiamfi numeri (2 ¢ 4- 1) in infinitum progrediantur.
Inventis antem omnibus ipfins T valoribus ipfo 44 mie
noribus, fi illis continuo. addantur multipla ipfius 4 g, hos
valores in infinitem eontinuare lcebit,

Corollarium 2.

§. 24. Quia numerns a inter refidua quadratorum
-occorrit, femper dabitur formula xx —ayy per numerum
iltwm primnm divifibilis, fineisfit4 a5+ T; five 425~ T3
ac fi ifte numerns primus vocetur 2 m-~j- 1, tum formula
@™ — 1 diuiforem habebit =2 7 -~ 1.

Scholion.

§ 25. Quot autem valores diuerfos littera T ie-
fra 4 a fortiatur, id pendet ab indole numeri a, fine is
fyerit primus fize compofitus; atque hoe difcrimen probe
&t notandum, cum vlhterior enolotio haram formularom
pro cafibns, quibus 2 eft numeras compofimus, commode
expediri nequear, nifi cafus, quibus g cft numerns primus,
ante fuerint explorati,

‘Theorema,
§ 26, Sia fueric numerus primns, puta =2a--1,
wm wumerss valrum litterae T ipfo 4 a minoram erit = a,
% socidem mumeri formae 40 -1 inde excludeniur,

De-

x quadratis
nty ficque

siim cc B inatum re-
a* — ( + 3 grediantur.
quorum g * 44 mi-

quadrat; i 15 < @, hos
T reful

dratum
quadrat
4af J B nadratorum
necellc P r pumernm
quadrat B » L 75— T;
Quia ia S n formula
quot hi
occurral
—20- N
exclilo B .0 T in-
tirndo + g 2, five is
totidem SR O probe
E amolarum
I commode
ana us primas,
Yoitate [
practer S
excludu 3
meros ¢ ' 2ot 7
e crii —a,
T
1 B
qui font B De-
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Demontftratio.

Omaues valores diverfi litterac T ipfo 4a mino.
rum colliguotur ex quadratis imparibus minoribus  quam
@ =(2a-4 1}, quae ergo funt 1, 9,25, 49.... {00~ 1),
quorum numerns viique eft «. Perfpiconm agtem elt, ex
quadratis maoribus quam 2 eosdem prorfus valores ipfins
T reloltare , qui ex minoribus prodicrunt. Sitr enim qua-
dratum quodnis mains (€-+B), hocque comparetur cum
quadrate minore (¢ — @), et quia eorum differentia
4 a3 divifibilis eft per 4 @, viringre idem refiduom oriarur
necelle et Facile avtem porro inteiligicor, &€x omnibus
Quadratis ipfo a* minoribus diverfa refidua nafei debere,
Quia jam T denotat numeros formag 4m 4 12, videamuos,
quot huiesmodi numeri ab wvnitae vsque ad taz8atq
occurrant, Facile autem patet, eorum numerum firs
= 2 a1, iater quos occuric vnus per 4 divifibilis; quo
exclofo multitude reliquornm et =24 gquare cum mHe
titudo valoram idongorum ipfivs T fic —a, emdens eft
totidem numeros formae 47 - 1 inde excludi.

Corollarium 1.
§. 27 Quia omnes valores litterae T in farma
4% -1 continentur, fi omnes mameri huins formac ab
Vuitate vsque ad 4.@¢ feribantur, corum femifiis tantin
pracker veros valores litterae T, relioui vero omnes inde

excluduntur.  Veamuor antem littera © ad huinsmodi nu-
meros exclufos denotandos.

Corollarium ».

§. 28, Cum ergo omnes numeri formae 4243,
aui funt;

Nn = 33 5
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3y 5.9y T3y 17, 21, 25, 20, 33, etcs

pro quontis cafa sumeri ¢ fite ad ordinem terminorum
T=(24-+1)—4at, fine ad ordinem excluforum @
referantur, operae pretium erit, ambos iftos ordines, pro
miaoribos faltem ipfius @ valoribus, qui quidem fint pti-
mi, exhibere; atque vtile erit, non folum primam perio-
~ dum horum nemerorum ipfo 4 ¢ minorum, fed etiam fe=
quentes periodos, addendo continno 4 g, ob oculos ex-
poucre:

1% Sit a=2; eric 4 a==38.

T=1 b_uq 25138} ..
O =5 13]21]20i37] "
2% Sit a— g; erit L a— 12,
T=1|13|z25 a4_+b 61 ctc
O =75l17[29[41153165 "
Quiz hic o erat 3, quadrata per 3 dinifibilia excludi de-
bebant:

3% Sit a=3y, erit 42 =20,
T= 1, u_au.uu _ﬁ,%_mr% 81, 8_ cte.
© =13, 1733, 37153 57173, 77193, 97
Hic feilicet ex ordine © exclofimus numerum 5, vtpote
ipfi a aequalem.
4° Sit a—'7; erit 4 @ =28,
£0, 57, 53157, 65, 81
3% 41, 45161, 69,73
Hic in ordine © omifimus numeram 271, Vtpote per 8=7
divifibslem. :

T—r, 9,25

@=1,13, 19 etc.

E ninorem
E orum &

nes, pro

fint pri-

E m perio-
¥ ctiam fe-
f ulos ex~

. dodi de-

[, vtpote
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5% Sit a= 11, 44 =44
T= uc. 5 9:25,37145,49,53.69,8%
@“ua-uﬂ.»ngnbu.m.u 57,01,65,73,85

89, 93, 97,118, 125
101, 105, 109, 117, 129

(e

et

6% Sit a— 133 42 =354,
T =1, 9, 17, 25,29, 49, 53, 61. 69,77, 81, 101, ¢tc,
© =35, 21, 33, 37, 41, 45, 57, 79 85, 89, 93, 97, ¢ic.
" Sit a— 175 46— 63,
T =1, 9 13 25, 25 33, 49 53,816,
© == 5,29, 37 45, 45, 57, 62, 635, et
8% Sit c—19; 42 ==96.
T =1, 5, 0, 17, 25) 45, 49 6%, 73,77, 81, 85,89,
10¥%; 228y X225, X37, 145, CLC,
6 =13;21,29,33: 37 41,53 65, 69, 89, 97, 105,
109, E13; 117, 120y T41, 145, €It
9° Sit a— 233 4a—9z.
T =1, 9,13,25, 29, 47,49, 73, 77, 8%, 85, &tc.
@ =3, 17, 21, 33, 87 45y 53, 57, 6%, 65, 89, €I,
10° Sit a—29) 4 a = 116.

T=—1,5,9 13 25; 33,45 49, 53, 57, 65, 87, §3v
109, &tc.

© = 17, 21, 37; 41, 61, 69, 73, 17, 85, 89, 97, 104,
105, L13, €t

Nn 3 Schos
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Scholion.

6 29. Hinc ergo pro iftis nomeris primis 4 in<
notefcunt tam valores litterae T, quam litterae © , quos
ita intelligere decet, vt quoties formnla 4 as5--T, vel
#4as—T foerit numerns primus, puta 2 m-+ 1, tum
femper exhiberi poffit forraula ¥ ¥ —ayy per 2~ 1

dinifibilis; wm vero etiam femper formula a® — 1 cun- |

dem habebit diviforem 2 m +- 3, ita vt iam plura theo-
xemata fopra allata, fcilicet quoties @ fuerit numerus prie
miis, ita fuccinéte poflimus enuntiare, wt, guoties fiserit
495+ T numerus primps — 2 w - 1, tum femper for-
mula ¢”— 1 evndem admittac diviforem; gquo obfernato
nulium amplins dubium fupererit, quin numeri fub ordine
© comprehenfi contraria gaudeant proprietate, quam iam
ita enuntiare licebit, ve, quoties formula 4 25 5 © fueric
numerus primus —2m - 1; tum non amplivs formula
@™ — 1 per cam fit dinifibilis; vnde com formula 2°® — 1
femper fir divifibilis, fequitur hoc cafu femper formulam
@ -~ 1 per numecrum primnm 2 m ~- 1 fore divifibilem,
Atque haec duo enuntiata omnes cafis fopra allatos ex-
hauriunt, quibus numerus @ erat primus; quando autem a
habet faftores, res fecus fc habet, hosque cafiss peculiari
modo traftari conuenict.

Problema.

§. 3c. Si numerns ¢ fuerit compofitus, puta a=fg,

irgenire numeros viriwque indolis per livteras T et ©
defignatos,

Sos

{fub
(fe,
vel «
font

£+

ytiqu
Runu
fupra

temu |

quae
fupra }

vtrigi
hend:
4+f&
quo |
quia

huic

cafu ¢

quarc
qui i}
valosi
TeS 4
mulis

E

a2 ins

quos

g, vel

tum
-+ x
cln-
thece

f s prie

fuerit

g ¢ for~
 :ruato
® irdine

1 iam
fuerit
rmnla

i n
I

j wulam

£ g L 5

f sitem.

§ ex-
‘cmea
wliari

=fg
et ©

Soe
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Solutio.

Hic igitar quaeruntur omues dinifores primi a4 ¢
fub formula 4 f g+ T T contenti, per quos formula
{fg)y*— x fit dinifibilis; id quod duplici modo fieri potef,
vel quando hae duac formalae: f™ — x et g — ¢ per 2 m4-2
funt diuifibiles, vel etiam hae duae formulae: f™ - 1 et
g™ -}~ 1. Priore enim cafu, cum fit

Jef'—r1=g"(f"~1)4+g"—1,
vtique haec formula per 2 m - ¢ dinidi poterit, Yam pro
numeris primis f et g dinifores primi hoc pracftantes
fupra funt innenti, quos diftinétionis gratia ita repractn-
temus:

4 g5 T et 48 fe T8
quac duae formulae in vnam cealefcent, fi ex wvaloribus
fupra datis litterarum T et T(E) eos excerpamus, qui
virique {unt communes, Hi enim £ littera T compre=
hendantur , vtique omnes numeri primi hoiss formae
4+fgs 5 T quaefito fatisfacient. Pofteriore autem cafu,
quo formnlag f™ -4 5 et g™ - x diniforem habent 241,
quia et

(fert=—x=f"(g"+1)—f"—13;

hnic formnlas idem dinifor conuenice. Pro hoc aufem’

caf fopra vidimus, formam diviforum primorum efic
1fgsrF O et 48 fs- 08

guare fi ex valoribus litterac @ pro mumeris f et g i ;

qui ipfis funt communes, eXcerpantur, cos func etiam

valosibus litterae T accenferi oportet; ficque omnes valo-

ves quaefiti litterae T obtinebuntur, fi ram numeri for-

mulis T er T'4) communes , quant ¢tiam if , quos mwn..
mulag
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mulae O et ©'8) communes habent, confungantur, ate
que vsque ad terminum 4 fg=" 44 preducaniur; quem
in finem jam fopra valores harnm lierarum vltra pri-
mam periodum continuagimus,  His auzem innentis rel.qui
nomeri formae 4# - 1 hinc exclufi valores dabunt Ju-
tcrac @, quos etiam ita colligere licet, ¥t eo referanture
tam germini Duedis TW ¢ ©f8), quam lirceris T8} et
&) communes,

Exemplum,

§. s1. Quia hacc operatio facillime exemplo il
Yuftrabicur, fita— 15, ideogue f=3, et g =35, pro quo
viroque numero ¢x fipra allatis depromantur valores lits
terarom T et ©.  Inde igitor habebimps:

muo m._.Snn _..?um.uqlv_qr
f=a te¥i=s, 17,29, 41, 53, 65.

Pin wdﬁ“ 1.9, 21, 20, 41, 49, 61, 69,

=5 (O =13,17,33, 87,58, 57.78: T
quos valores vitza terminom 4 a=4fg = 60 continna-
vimus,

Tam litterae TF) et T8 fequentes habent terminos
communes: 1, 49, 63, litterae autem O et @' com-
munes habent iftos terminos 14, 53, qui numeri conicn-
¢tim prachent valores livterae T pro ifto calu. At pro
littcra © capiamtur primo  termini commumes ex litteris
TH) gt ©'°), qui fuur 33, 37; tum vero etiam numeri
Tareris ['%) ¢t O communes, qui funt 29, 4r. Cone
fequenter pro cafu propofito ¢ = 55 valores litterarum T
er © per primam periodum, vsque ad 44 == 60 conti-
nuati, eruni:

T=

(¥
Bic fcilic
quidem
dem {eni
gredi,

teHigator
dit, quo
rant nun
N fierit
quorum
primos;
tus, femy
N
vbi a4, 4,
titndo nu
{v

Cum nup

tudo nun §

qni cum
formae 4
numeri 8
ad lirtera:
uenta ad

¢x-binis -

Euleri (

o

53

antir, ate
U guem
E vitra pri-
& 1tis relqui
E abunt lit-
B referanmy
s TiEh et

empln il

pro qio

§ aloxes lite

| o,

continuae-

terminos

| Y&} com-
8 | coniun~

At pre

E 'x littoris

1 numeri

§ 1, Con-
varom T

50 conti-

T=
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T=1, 17, 49, 53

@ =13, 29, 37, 41,
Hic feilicer occurrunt omnes numeri formae 4 # -4~ 1, qui
quidem ad x5 funt peimi; et leviter attendent! patet, tolis

dem femper terminos in vtrumque ordinem T st € ioe
gredis

Scholion.

§. 32, Quo haec pofirema obferuatdo melivs foe
telligatur, regula haud adeo commanis notetor, quae ofiens
dit, quot ab vnitate vsque ad darum numerum N occur-
yanr wumeri ad ipfimm primi, vbi quidem flatim patet, {i
N fuerit jpfe numerus primus, tum omnes praecedentes,
quornm multitado et N ~x, fimul quoque ad eum efle
primos; fin auwtem N feeric nomerus vicunque compofie
tus, femper rcpraefentari poterit hac forma generali

N=an P ...,

vbi ‘¢, &, ¢, ete, denotant nomeros primos; tum autem wuke
titndo numerorwin ad N primorum ipfoque minorum erit
{a—1)a* " {b—x) B (ema) ¥ L L.,
Cum nunc voftre caft fit N = 60 — 2% 5°..5" eric muli-
tudo numercornn ad N primoram ipfoque minorum
1, 2,2 4, 16,
qui com ommnes fing impares et fam formae 4 2 -+ z qam
formae 4n— 1, noltrae fotmae 47—~ 1 tantum aderupe
nomeri 8, quornm femiflis od Jiceram T, reliqui vero
ad litteram © referuntur.  Veamur ergo Mac regola in-
uentz ad namercs T et @ pro fimplicioribus numeris a
ex binis fadtoribus primis conftantibus euwoluendos:

Euleri Opase. dAnal. Tom. L Qo LY
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Sit g==2.3; ¢4a=24
T= 1, 5'25,20]45,53]78 71
® =13 S_ﬂ.t 61, 65| 85, 89,
2% Sit #— 2.5 42=40.

T= 1, 9,13,87[45: 49 5% 7T
=17 83, 21, 29|57, 73, 61, 69,

5% Sit e = 2.9: 4a=360
T= 1. 5 9 13 25,45|57,6¢ 65,69 85,101
9 =17, 29, 33. 37- 41, 531 73, 85, 89, 23, 97 109.
4. Sit a—=a2, 115 48— 88
T—1, 9,13,21,25,29,40,61I, 81, 85,
©=7517,37 41,45,53,57,65,69,73.

5% Sitaz2.135 4a =104,
T= 1, 5 ©,I7 21,25 37,45:49,80, 85 93
© = 29, 33, 41, 53 57,61,69, 73,77, 89,97, 10%
6°% Bit a—— 3. 5; 4a= 4o,
T= 1,1%49, 53 e
O =13, 29, 37, 41+
2% St a==38.7; 4a8=84
T= 1, 5,17, 25.37 41
® = 13, 29, 53, 61, 65, 73

Problema.

§ 33. Si a fuerit numerns vtcunque compofitus,
inuenire valores litterarum T et ©, qui illi conueniunt,

Solu~

pro k
ter e
quate
ferelu
natur. §
que «

: f.
55,69, 81, 101,
£ 9 93; 97, 109

nom< .. 18,
ﬂ_.._.:.Hw , 85.
a—ho.—.: L, 78

8 vc

eosde I 24~

funt . @K 9,81, 85, 93

acced #§ 7, 89, 97, 101

meris I

feg e

deinc

rinde 1.

fuman |

qui 2 B ique compofitus, :
illi conueniunt. '

Cum Solu-

tes al

=33 ) 202 ( $Ede

Solutio.

Primo notetur, §i & fuerit quadratum, puéa ff, qnia
pro binis fa&oripus f et f, tam litcerae T, quam @ in-
ter fe conueniunt, omsnes plane numeri formae 4w 41,
quatenus feilicer ad f funt primi, ad ordinem T {fune re-
ferendi, ita vt orde @ plane vacuus relinguater, id guod
natura rei manifefto pofielat. Cum enim fir a = ff, ideg-
que g" = f*", f{emper formula f*™ — 1 dinifibilis eft per
numeram primum 2 M-}~ 1, ficque forma &™ ~- 1. puns
quamy hunc diniforem admiede. - Deinde 6 fieric 2= ffg.
quoniam pro ff in ordine T omues numeri oecusrunt, in
© vero nuili, manifeftum eft, pro hoc cafu in ordmem T
eosdem pumcros ingredi, qui  pro fimplio sumeo g
fone innenti ; neque  Vero ex ambobus @ vilus practerca
accedet, omitti vero debent fi pumeri, qui d ff non funt
primi. Denique fi 2 fuerit produ@um ex pluribos na-
meris primis, veluti a— fghk; quacrantur pro factoribus
fg et bk numeri ad ordines T et @ referendi, ex quibue
deinceps valores harum litteraram pro ipfo numero f pe~
rinde concludentur, vii in preblemate praecedente,

Exemplum.
6. 34, Sit a—= 30 = 2. 3. 5, ideoque 4 @ = 5203
fumantur primo ltterae T et @ pro vumere 3, 5= 15
qui autem vsque ad 1zo continuentur, qui funk

pro m,_, = 1,1%,49, 53, 61,77, 109,118,
3.5 (@ =13, 29, 37, 41, 73, 89, 97, 10K
€Cum his comparentur ambae formaa fz@ori 2 refponden-
tes atque termini communes viriqne T repesiuntie
I, 17 49, 113
Oo 2 teg-
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termini autem communes viriusque litterae © funt

18, 26, 89, 101,

quocirca ordines quacfiti T et © pro sumero 2= 30
erunt :

T =1,13, 7, 29, 37 49, 101, 113, etc.
© = 41, 53, 61, 73, 77, 89, 97, I0Y, etie

Scholion.

§.-85. Colliganins iam omnia hactenus innenta, a¢
pro omnibns numeris @, exceptis ipfis quadratis, vaque ad
go formas numerorym  primorum 2 m -+ r ordine exhi-
beamus, per quos vel & — 1 vel &™ -4~ ¢ fit dinifibilis;

a |2mt 1)
2. [8.s5F1 21,
B.SF 5 2" T
3 12§ H 1 mﬁ' 1.
12,558 3" .
5. [20.§+ 1,0 5%~ 1.
20,5 F 13, 17, 5"+ 5
6. |24.85 51,5, 6"~
24§ F 13,17, 6" 41,
7. |28.5F 1, 9, 25, I
28. 5 T 5, 15, 17, 7m+
8. .mp....um 1,9, 17,25, 8% —r.
32, 5. 55-1R, 21, 29, 8"+ 1.

@ funt
2 mero 4= 3@

C
e 1C,

§ :nus inuenta, ac

E ratis, vsque ad

b @ ordine exhi-
fit dinifibilis;

E nwu._. ..MM. M!_

Dﬂll Xs

a™.Lg,

b e——— | —=

=gl ) 203 { Sl

0. |40 4 - 1,5, 13, 8 10"~ 5,
40. 5§ +- 17,21, 29, 33, 10" 4- 1,
IX. [44.F ...*llH I,5:9,25 3% Ei™—1g,
44- & -+ 13, 17, 21, 29, 4T, ™41,
12, [48.5 3,13, 25,37 12" 1,
48 £ 55,1720, 41, 2™+ 1,
15 |5%.5 7 1, 9, ¥75 25, 29, 49, 13"~ £,
52,4 lT 8, 81, 331372 411 45, MW&vTu..
14, |56 §F 1,5 9,13, 25,45 147 — K
56.5 + 17, 29,33, 37,41,  FICE o
z5. [60. 5 - 1, 17, 49 53, 35" —1.
Go. s - 13, 29, 87, 41, 25" 1.
7. maw.hm 1,0,13,21, 25, .mm, 49, 53, 17" —1.
68. 5 5, 29, 87, 41, 45, 57, 61, 65, 170+ T
i8. 2.4 M 3, 17, 25, 41, 49, 65, .u.ma_.”_..l E.
2.5 A= 5,18, 28, 37, 58, 61y X874 1.
19. .qa-h M.IW 1,5,9,17 25, .wm. 49, 61,73, 19" — 1.
6. 5 & 53, 21,29, 33, 37, 41, 53, 65,69, [197 4.
20, |8o. .qmw 1,0,21, 20, 4%, 49, 61, 69, .no“..,.. I.
80,6 T 13, 1% 83,37, 58,157,777, | |20"H T
2r. 1§4.5 W 1, 5,17, 25, 37, 41, unHI e
‘84 & 4+ 13, 20, 53, 61, 65,7, 2t 5.
z2. |88. 5 1,9 73521, 25 20, 49,61,81, 85, .nnﬂ!u.._
88 & 1 5 I7 875 4Tr 45 53:57,65. 69,74, |22 + I
Qo g 23.
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23 lo2.5 T 1,9,13, 25, 29,45 49: 73, 7Ty

81, 85, 23" —1.
Fg2. § - 5, 17, 21, 33, 87 455 58, 57, 61,
: 65, 89, 187+ 1.
24, [06.85 4 1,5,25.20,49 5373 7D 24" — E

96.5 F 13, 17,57 41,61,65,85,80, |24+ 1
26, |104. 54 1, 5,9, 17, 21,25, 37 45,4t

’ 85,93, .naa..lu.
[104. 5 T 29, 83, 47: 53: 57, 65, 60,78, 7T
3 £9. 07. 101, 26™-+ 1.

27. |108.5 I 5, 13. 25, 37, 49, 61,75, 85,97 [27"— 1.
108, § T 5. X7, 29, 41, 535 65. 77,89, 100,277+ I

28, l112, ¢ 4 1,0, 25, 29, 37, 53, 5'» 65, BL,

93 109, 2™ —1x,
112§ 5, X3y E'75 351 41, 45, 61, 69, 73 -
4 89, 97, 101, 28" I
29. 116.5§ + 1, 5, O uu_ 25+ 33 45 +Quwuqm4. ._._
65,8i,93 109, 25— 1.
116,55 37, 21, 37, 45, 61. 69, 73, 71 855
89, 97, 101, 105, 111, 207+ T.

go. l120.5 4 1,13, 17, 29, 3 49, 101, 113, 30— 1.

120, § T 41, 53,615 73, 77; 89, 97,109, {807+ 1.

Nunc igitor omnia, quae ante faerant tradita, fatis clare
perfpicere licet atque in hoc genere nihil alind fuperefle
videtur, quam vt binae illac conclufiones €x obfernatio=
pibus dedu@ae firmis demonfrationibus muniantur.

Pofl~

77T
23" —1.
7, 61,
23" 4 f.
ﬂ..m.u:—ll E.
O NA-.:I#IH-
i 19, c 1T
=y 26™ — .
E 75,775 ¢
: [ 26™ 4 2,
g 5. 07 |27 —1.
9,101, M..u_alml | Y
| E 81,
‘' 28™—1,
f 59, 73
) 2874 1.
§ 53,5
1 29T —1.
77,85,
. o™+ X,
g 113, .uloaiu.
,109, |30"+ 1.
s.nﬂm. fatis clare

| il alind fupercfle
§ s cx obfervatio-
mniantur.

Pofl-

) wfid ) 205 ( Side

Poftquam pro quonis numero 4, five primo, fiue
compofito, valores fitterarum T et' @ fuerint isnenii, f2-
quentia duo theoremata notari merencur.

I Omnes dinifores primi formae xx—gyy in
alterutra harum formaram: 4 25-+T, vel4 25 =T con-

. an.naﬂ_:..

1L  Omnes divifores primi huins me.amm"aa.,.rﬁq
in altervera harom formuolarum: 42 5T vel 425 - @
continencur,

Sponte autem patet pro x et y efusmodi numeros
fumi debere, vt bina membra x5 er ayy nuilum habeant
diniforem communem,

I!

Fropo:
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