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Sequens
Problema

Numerum invenire, qui per datos

divifores divifus, dara refidua relin-
quat?

duplici methodo folvere docebimus; duo
{cil. danrur cafus ab invicem nonniiil diverfi;
illa enim refidua, quee data efle fumamus, aut
in numeris determinatis (& quod probz
obfervandum, integris)ucr, 2, 3, 4&c., aut
in quaaritatibus poft {olutionem pro
lubitu determinandis evhiberi & asfig-
nariposfe, nullo negotio perfpicitur.  Pro ho-
rum caluum diverfitate due exoriuntir metho-
di; totcut ira dicam coelo ab invicem diftan-
tes. Habcetautem proble.na noftrunufunprac-
ticum.  Hine brevem hanc difserta ionen in
wes partes difpelcemus, quarcm prima (peci-
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alem, fccunda gencralem folvendi metho-
dum, tertiadenique ufum practicum mon-
{trabiz.

Ante vero, quam ad ipfas folutiones pro-
grediamur, nonnulla ad verum propofiti pro-
blematis fenfum perfpiciendum hand parum fa-
cientia prazimonere necefic eft. Et primo qui-
dem obfervandum eft, problema noftrum fic
propofitum indererminarum efle, quippe
cui non unica, fed plures fimul folutiones fa-
tisfaciant;  id quod, quo clarius intelligatur,
fumamus cafum qveftionis {implicisfiroum,
quo quaritar numerus, qui per da-
tum diviforem divi{us datum re-
liduum relinquat, ubi. manifeftum et
quodliber productum ex divifore dato &
numero quocunque integro conflarum datog.
refiduo auctum problemati fatisfacere. Ira fi
quaritur pumerus, qui per 17 divifiséunirates
relinquat, folutionem prabebit additio sillarum
unitarum ad factum cujusvis numeri v. ¢ 3 in
diviforem datum (17), adeoq. §7. Nainero-
Tum autern problemad fatisfacientium unus ef:
minimus, velur in cafu exempli hic allati
ip{um refidoum ; reliqui, quilibet proxime pra-
cedente major, feriem arithmeticam  conltitn-
uat, v. C.
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(A) 6, 23, 40, 57, 74, 91, 108, &c. &c.

Nec aliter res {e hatebir, fi duo pluresvedi-
vifores cum fuis refiduis preferibuntur. Guera-
tur enim v. ¢. numerus qui per 7 divifus2re-
linquat, id quod quafi palpandofiet, fi formetur
arithmerica progresfio,a refiduo daro (2) inci-
piens & per datum diviforem, ceu differen-
tiam, crefcens, adcoque hac;

#

(B) 2, 9, 16, 23, 30, 37, 44 &c.

Unde, collara utraq. ferie, conflat numerum
23 hac proprietate gaudere, ut per 17 divifus
6, per7 vero divifus 2 relinquattEadem vero
proprietate gaudent numeri numero infiniti,
{erie arithmerica per 119, id eft, per divifo-
rum productum 7. 17, crefCente ipli progre-
dientes, fc,

(©) 23, 142, 261, 380, 499, 618, &c.

Quare neque pro pluribus diviforibus pro-
blema noftrum pro dererminaro habendum,
nifi queratur, non quilibet numerus, {ed nu-
merus omnium minimus, qui per da-
tos divifores divifus data refidua re-
linquar. Hoc enim invento reliqui nullo pla-
ne negotio invenientur, continua f¢. preducti
ex omnibus diviforibus conflati additione,
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De'nde probe tenendum e, fi dari divi-
fcres illi diviforem habeant commu-
nem, fieri poffe, ur nulla omnino fo-
lutio exhiberi queat. Exemplo luculen-
usfmo cautionalem hanc problemati noftre
jungendam propofitionem corroboremus!

Proponatur ex. gr. inveltigasdus numerus,
qui per 21 divifus 14, per 14 divifus 8 relin-
quar, Erir igitur hic numerus, quem litrera
N indicabimus, duplicis forma; cum enim
(per precc.) quilibet numerus in 21 ductus &
refiduo 13 additus problemari in genere fatis-
faciar, erit N == 21 p + 13, {umto pro {p] aume-
ro quovis integro. Eadem ex caufa erit
N — 14 q +-8; unde paret ad folutionem pro-
blemasis requiri ur fir '

2l p4 13=—14q+4 38
ubi q itidem numcrum integrum denotar.

Transpofitis avtem {ecundum notisfimas cal-
culi régulas rerminis § & 21 p, fequitur -
quatio:

§ ==14q — 21p

Cb diviforam communem 7 (quem quidem

folutioni officere diximus) f{equitur
7 —12q—3p

Cum autem fint 2 q & 3 P numeri integri
(per hypoth) erit eorundem ditfersndia itidem
numero iategro eequalis.  Ioret igitur fractio
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S ‘numero integro mqualis. Quod cum fi¢ ab-
{urdiffimum , concludimus, nuilam hoc cafu
obtinere folutionem, id e, nullos omnino va-
lores integros ( pofitivos aut negatives) cut
problemai {arisfacianr, litteris p & q afligrari
pofle.  Eademque difficultare {emper labo-
rabir generalis illa quattio, nifi ubirefiduorum
datorum differentia communi diviforum divi-
fori aut =zqualis fuerit, aur eundem ceu iilius
mulriplum “continear.

Denique, quomodo folvenda fir zquatio hu-
jus forma Vv, c.

13— 21 p =1

(cujus membrum fecundum unitati {emper
@quale ponimus oftendendum. Fiar nempe
{equens divifio:

13) 21 (I
13
8) 13 (1
_8
s) 8 (1
S
3§ (1
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& ex quotis inventis, fequnnms diagcemmas
tis ope, eruantur valores p & q:

AlB

Quoti Ijo

I (CI I §

1 IlI

I 112
@1 213
I 3|5

i2 518
13 |21

fingulos fc. columnarum A & B rerminos per
cuoros iisdem correfpondentes multiplicando
rerminoq. proxime precedenti addendo, donec
ad diviforesdazos 13 & 21 perveniatur. Ira,
{i a quoro 1 (ad a) Inirium fir, erit

Pro {crie A Pro ferie B
.24 1 —= 3 I.3 42 — s
.34 2 = 5 L5433 = 8
2.5+ 3 — 13 2.8+ 5 =21

Jam, transverfim multiplicando, erit
13. § — 104 & 21. § — 10%

Hinc fi fiar p = § & q == 8. habebimus
13 q ~~ 21 P =— 104 — 10§ — — I
Quarebarur autem xquatio cjus conditionis,

ut eflet 13 g= 21 p=+1L
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cui quidem fatisfier ponendo p=—=-— 5 & q
—— — 8; tum enim erir 13 q— 2 P =—
104 4+ 105, ob — 5> — 21 —= + 105: Ve-
rumtamen cum in genere pofiluerur, ur valo-
res, v. ¢, p & q fint pofirivi, huic incommo-
do {equenti modo medelam afferre licer:
13 ¢ — 20 p =13 q413. 21 —21p—I3. 21
—13.{q 4 21] —2L [p.4}13]
—13.q' — 21. p!
id eft, preter valores negarivos p & q,
alii pr & q' {L p 4 13 & q + 21 zquationi
aque fausfaciune.  (In genere toties repetenda
elt numerorum 13 & 21 additio, douec valo-
res pofitivi p/ & q', p” & g/, p'" & q't
&c. prodeant.) Hic igitur nancifcimur p/—
— 5§+ 13 =+48&q = —sg+4 2=+
13, quibus adhibitis erit, ut quarebatur, 13
q' — 20 p/ == 13. 13 — 21, 8 == 169 — 168

= 41

Quo hecvero meihodus animo lecroris altius
infixa harear, alio quodam exemplo eandem
uberius exponere benigne nobis conceflerint
quicunque rei mathematicz bene cupiant,

Data nimirum ®quarione
28 x— 65y —1
proponitur, numeros x & vy, integros & pos
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fitivos, huic xjuationi congruentes indagare,
Facra ut ante divificne

28) 65 (2
56
9) 28 (3
P
Vo9 (s
-& deferipro diagrammare
_, AB
Quon 1{0
2- - - - oI
3 - - - - {2
9 - - - - 3|7
25 {65

eruantur hunc in modum colummnaium A & B
termini:

Pro feric. A Pro ferie B
2.o+1:t 2.0 4 0 =2
3. 14+ 0==3 3.2 4 1 =7
9. 3 = I— 27 9. 7 4+ 2 ==65

" At; fi ransverfim multip'icando producta 28.
7 — 196 & 65. 3 — I9; comparemus, uni-
tate, hic ut ante, ab invicem differre reperie-
mus; adeoq. valores X =7 & y == 3 ®quatio-
nis {olutionem prabent. Neque tamen foli. Eft
enim
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28 X— 65 Y = 28 X - 1. 28.65 — 65 y—0.28.65.
pro quovis ipfius n valore. Hinc

28X—65 y=28. [X~}n.65]-—65. [y +n.28]

=28. X — 65 Y
{i quidem ponitur X==x <4 n. 65
Y—vy+4n28

Adeoq. pro valoribus invemis x == 7 &

y — 3, falva @quarionisindcle, commode {ub-
{iitai poterint termini {erierum

"
X == 72, 137, 202, 267, 332,397, . -+ + -
Y — 31, 59, 87, 115, 143,170 «cuv v

Ira {i capianrur termini correfpondentes x—=
202 & y =—=87 fiet
28. 202 — 65. 87 ——=5656 — §h55 — I.
Perfacilis antem & memorie mullo negotio
mandanda hinc derivatur regiia feqiens:

a) Cpe diagi.ammatis ante decrip:i [cnjus
quatior {upremi termini {emper erunt 1, o pro
ferie A; o, I pro ferie Bl erusniur termini
divifores datos proxime pracedentes.

b) His terminis in @guationem datam
il'azis, f1 pro 4 1 exfurgat valor upirais ne-
“gaiivus, pro valoribus teyminorum invantortim
poficivis {umantur negativi & quales, ur pro
7& 11, — 7 & — 1L

¢) Cuilibet termino (negativo) addatur al-
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terius rermini (regarivi) factor numericus (di-
vifor darvs) donec prodcat in ferie arithmeti-
ca terminus pofitivus, eademque in u-
“traq. {erie continuerur operatio donec habean-
tur bini termini politivi correfpondentes, id
el’, a primo aque diftantes. Hi aquari-
oni farisfacient.
Ponamus jam pro w®quatione
P) 28x — 65y =
propofitam fuiffc hanc
Q) 28x — 65 y =17
tum ftarim patet, vel mediocri acumine pra-
dito, cum =quationi P farisfacianr valeres x =
7 & y= 3, mquationi Q congruere valores
X7 7 17 =119 &y =3. 17 == 51; nejue
tamen, prouti illi funt minimi, fequitur hos
quoque fore minimos cmninm valorum @qua-
tieni QQ farisfacientium.  Immo {1 formenrur
feries arithmerice

*

pro x...R) 119, 54, —09, &c.
( {fubducendo 65 unirares )

pro y...S) s1, 23,—s, &c. '

' ( fubducendo 28 unitates )

patet, ex ante tradiris, valores x=354 &
y — 23 =quationi xque faricfacturcs efle, ac
119 & §1. Revera erir, calculo inftiruro; 28.
§4 = 65. 23 = I6I2 — 1495 = I7.
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His premisfis ad foluticnem problematis
{pecialioris nos accingimus, Lecrori anrem
optime confulcum irl credimus, i generalia
methodi noftrie pracepra exempio particulari
& late fuiis parcnri, adeoq. brevisiime, iliu-
firemus,

Quaerarur igitur numerus ejus conditionis,
ur idem divilus per 5, 2; per 7, 3; per 9,
8 & per i1, 6 relinquat; quem adeo, vi ante
traditorum, quatuor easque diverfas forinas
induerc conitat, £ eric numerus quaflitus

@ B ©
N=5v+42=7x+4+3=9y-}F8=11246
Sunt autem, prour res poftular, divifores §,

7, 9, 11 inter {e primi.

Jam ex wxquatione § v -+ 2 = 7 X 4 3
fequitur per transpofitionem termincrum

s v—7x — |

Facta vero divifione, quam pracepimus,
reperientur quoti I, 2, 2; qui, fecundum me-
thodum in precc. tradiram, & ad normam dia-
grammaris illius difpofiti, prabebunt valores
v — 3 & x — 2; unde per{picitur nume-
rum minimum formis (A) & (B) refpon-
deatem fore 17 =5, 34+ ¢ =— 7. 2 T 3.
In genere vero habebitur numerus hisce for-
mis refpondens = 17 4+ 5. 7. m — 35 m

+ 17
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Eadem prorfus ratione, fumra @quatione
oy +8 —112z-+6
erit, membris hujus @quationis transpofitis,
[1z2—0y —2
quee, ®quaiio fecundum precepts noftra fi trac-
tetur, (immo primo quidem obrutu) praber
valores
y=—2z =1
unde fzquitur, numerum minimum formis (C)
& (D) inclufum, efle 17 ==9. 1 4 8 =1L
1 4 6, in genere vero hac forma:

17 4 9. 11. n = 17 < 99 n.
{umtis, pro m & n, numeris quibusvis integris
& poltivis.

Cum antem numerus quefitus quatuor illas
formas fimul induat, nccefle eft, fic

17 35 m— 17 4+ 99 n-

{L3sm=—199n

Hinc perfpicitur {umi debere m == q9 &

n — 35 quo ultimz huic ®quationi fatisfiat:
tum vero ob 3§, 99 == 3465, crit N = 3465
<+ 17 = 3482. Quod vero numerus inven-

tus jis propricratibus gaudeat, quas preblema-
tis natura poftnlat, divilione actu inftituta e-
videns fict; erit enim
82 =§. 696 =+ 2 = 7. 497 T 3 =9. 386
'8 = I 316 + 6.

Ty
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Cafu quodam fingulari evenit, ur inexemplo
yrec. probl, numerus 17 bisoccurran. Hanc
dentitatem ut tollanws, loco forma(D)aliam
i ¢ 10 z -4 1 f{ubftitiamus.  Erit igitur,
10¢ affumto,

9y 4 8 =11z 4 1

ive 11 2 — 9y== 7
ui equationi refpondere invenies valoresy =9
¥ z = 8 & quidem f{equenti calculo, gquem

majoris perf{picuitatis caufa hic fubjungere l-
bet. Pivifio haec:

9) 11 (I 1, 0
.Ag,m I ———0 _f
2) 9 (4 4| I

8 2 ———4f 3
D22 9L

prebet quotos 1, 4, 2.
I'x diagrammare addito videmus, @quationi
IlZ —9vy=—1

refpondere valores z = — 4 & y = — 5,

unde paret ®quationi 11Z—9y =7
refponfurosefle valores 2= — 28 & y === — 33
Formatis vero feriebus

*

(A) =~ 28, — 19, — 10, — 1, | 8, 4 17,
-+ &c. (pro z)

B) — 35, — 24, — 13, — 2, + 9, + 20,
+ &c. (pro y)
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habentur valores minimi pofiiviz=g & y=3, ob
1.8 — 9.9 —— 88 — gt — 7

pro veris & genuinis habendi. Hi: ¢ erit nume-

yis uzrique forme (C) & (D) refpadens in

genere
9.9+ 8 + 9. 1. n
— 1.8 4+ 1 49 1L.n
= 89 4+ 99n
Tta ergo conparatus erit numerus quefirus
N, ur hinis hisce formis fimul exhiberi queat:
17 435 m —— 89 +99n
Exinde vero iequitur
35 m — 99 n == 72

Hl

|

Qvarantur quori ex divifione pumerorum
35 & g9 cmergentes, quibus repertis  ({unt
antem 2, I, 4, 1, §) 1nvemerur diagraiimails

ope

3§, 17 — 99. 6 === 5§95 — 594 = 1
Unde patet adhiberi pofle numeros
m ==17. 72——1224 & n — €.72 — 432

At ope ferierum arithmericarum (per 99 &

35) decrefcentium perveniemus ad {equentes

terminos:

(A) 1224, 1125, 1026, 927, 828, 723, 630,531,
432, 333, 234, 135, 36 (pro m)

(B) 432, 397, 362, 327, 292, 257, 222, 187,
152, 117, 82, 47, 12 (pro n)
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Mirimi iraque valores ipfotum m & n eruat
m=— 36 & n—12
quibus adhibiris parer wquationi fatisfieri, ob
35. 36 = 12. 99 == 1260 — 1188 == 72
Hinc tandem obtinebitur generalis illa numeri
in fecundo Loc exemplo erutiforma
N = (17 + 35. 36 = 89 + 99. 12) + 5.
7.9. IL D
{f N = 1277 4+ 3465 p,
cujus formule minimus valor, pofito p== o,
erit N == 1277.
Eft autem 1277 — 5. 265 4 2—=— 7. 182}
3 — 9 I4I + 8 = 11. 116 <+ 1, unde fo-
lutionis noft e veriras abunde confirmatur,
Cereroquin quivis facile intelligir, fub2uctio-
ni, qua feries illae arithmetice formande fint,
diviiicnem {ubfti:ui poffe, minimosq. illos ipfo-
rum m & n valores immediare inveniri. Ita

99) 1224 (I2 35) 432 (12
99 35
234 82
198 70
36 12

ser exempla calculi hic fubjecti apparet, facra
2es {ubductione, in utraq. ferie terminum
r3tium fere 12 & 36.

Cave autem, in erroneos valores inci-

3 =
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das, id quod tibi accidet, ubi, facta ejusmodi
divifione, quainveneris refidua, nullo quo-
torum refpectu habito, adhibueris; iita enim
refidua, quotis in®qualibus, falfos neces-
fario prebebunt eequationis radicum valsres.
Fac enim ex. gr. alicuj’s problemaris folutio-
ne 2d radices 317 & 6144 aquationi fux fatis-
facientes perventum cfle, pro ifiis eurem. mi-
nores qaceri, & quidem divi‘ione per numeros
29 & 71 iuftmenda id effici: tum, ob
317 = 10. 29 + 27 & 644=9, 71435
id eft, ob guotos inzquales 10 & 9, refidua
27 & s pro veris illis 317 & 644 minime u-
- {urpari pofle liquet. Hoc vero non ofticit,
guo minus ver® radices minima eruan-
wr. Eft enim
16. 29 — 9. 29 4+ 29; adeoque
317 __ 9. 29 +4 29+427==9.29 4 56
quemadmodum 644——9. 714+ §
Iliad igitur refiduum  Chic §) quod minori
groto refponder, fervandum eft, addito alteri
refiduo quotorum inxqual un differentie (hic
10 — 9 — 1) & diviforis maj. qcc. corre-
fpondwus (Lic 29) producto (hic 1. 29).

Ixmtur ausem hxc cals. particularis folatio
continuarum ilarum fla.,uorm m indole,
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giammate, quo Ao. 1803 asniverfaria fefti
naralis, Regis clementifimi, CHIRISTTANI
SEPTIMI folennia pie fancteque colenda,

quarum ufum breviter deferipimus in Pro-

pro officio, noftro cum mupere conjuncto,
sroferipfimus.  Ceneraliorem vero quin adeo
latisfme petentem huius problemaris {clutio-
nem, arctifiinis prefentis opufcnli finibusin-
clufi, aano proximo, fi vitam virzsq. nobis
largiri Cwnmo placueric Numini, ceu fecun-
dam nofire difsertationis particulam, cum ci-
vibus ampliffimis & doctiflimis communicare
{tatuimus, particule poltrem ufus pracrici
expolitionem refervanies. Ad felectiora certe
Arithmetices capira referendum efle univerfum
hoc argumentum, cum invulgaribuslibris hac
de arte pracipientibus idem frufira quefiveris,
Lector benevole, perfuatum Tibi quin habitu-
rus fis, nullus dukiro.

e e Tt Y .



