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PROGRESSIO\HBVS ARCVVM
CIRCVLARIVM QVORVM TANGENTES SE-
' CVNDVM CERTAM LEGEM
PROCEDVNT.

Auctore
L EVLERO.
X

'[nﬁmtas huivsmodi progreﬁiones cxhlben poﬂ‘c vel €x
his exemplis liquet, quac olim propofui , fcilicet deno-
tante 7 arcum duos angulos rectos metientem inueni, effe
T—A tang ;+A tang +Atang A tang F+-A tang.st-etc.
quae feries arcuum in infipitum pmgtedjtut , taongente
cuinsque indefinite exifiente =747, fimili modo eft
7-Atang 1A tang J4-A tapg.o-+ A tang sF A tang 554 tc.
hac arcoum ferie pariter in infinitom cominuatfz , Ccuius
quisque terminus indefinite eft Atang. _w = fa-
les antem feties eo magls videntur omoi  attentione
dignae , quod nulla adhuc confiet methodus earom
fuinmam a priori ivuenfendi , atque etiam ipfi ascus
omnes inter fe fint incommenfurabiies. Quin  etiam
ne expedare quidem licer methodum , cuius ope in
genere huiusmodi ferierum ; quamcunque legem tangen-
tes fequantur, fumma inuefligari queat ; fed potius, nifi
| | haec
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haet léx certis conditionibus fit adftriGa , hullo miodo
eae ad fammam reuocari poffe videntur, quae guidem
arcu circolari expritfator.  Qudin ob rem in hoc ne-
gotio alia via mon patet, nifi vt & pofteriori huiusmo-
di teries inuéfiigleinns , quatittmi  deinceps contemplatio
forta® vigmy quandam  direGam  pateficiet ;  hincqua
modum cxponam ficilem ad quotcungue huiusmodi  féa
riés: peraediendi , qui cum, fimpliciffimis principiis ins
nixus ; ad tam ardua perducat , omnito shereri vides
tur, vt diligentins evoleatur.

. Non folam auteri hoc modo ad feries infini-
tas deducimir, fed pro lubitn progreffioties dato tefs
minorom pumero tonftantes confequi poffinmus:  Fua=
damentum enim totius inueftigationis in eo - couGRit 4
vt pro lubitn numeros quotcunque affumamds ; qui
fint .

vy, B Vs 3, & _
qui vt tangentes angulorum fpe@entur. Cum enim ma-
nifeflo fit _ ,
-+-Atang.a-+-Atang.B--Atang.y+-Atang.d) e K
—Axani. —-A tangi{ —Atang.d -Atan‘g.ag =“Atang.a-Ating.s
binis arcubus- fubferiptis colligendis ob A tang.p-A tang.g

i

— Aang. I—,‘%—'::_—; habebimus :

A tang. a—A tang. : —A tang. E—E__;% ~- A tang. gy—_:f'_, |
B Atang.;g'_:, 4 A tang.g:—;-”_f1 = Atang. ff'_ﬁ-
En ergo formam ‘maxime generalem , vnde oOmnes
huivsmods feries' afcunm originém ducunt , fiue in in-
Tom.IX. Nou, Comm. F finitum




Hypothefis -

CAtang. ;= A tang, ooy - A tang.

42 DE PROGRESSI’ONIBVS

finitum  excurrant, fine finito terminomim AUMEL®
conftent : L Fo

Atang aﬁ+ 8 Atang = Bw- s +A tang fﬂ+[+Atang.ﬁe+E+ ceeo
R —}- A tang, \,bm—}-z*—At‘ma a:w+;

3

3. Caﬁu quo numerus terminorum. eft ﬁmtus 5
hic non immomn fatign - in- ferics: infinitas inquiram,
Primo- ergo pro o, ﬁ, v etc. fencm harmonicam affid= -
mam in- genere;:. ..
£ 1 £ : L4 X L
4 7 Gtbh 3 AapzD % a3 gb) Am4ab? a5 b etes
vide cum fit w—o habebimus ..

5

: — b
Atang LY Artanbg aa_i_ab_i_x'—l"Atang B¢+5ﬂb+zbb+~rx
-t A tqng @ 058 bt gbBA1 - '+ Atang aa+ 0= 7 & B T 2651 Iz ELC»

in infinitum..

Ac i fingulis filis ﬁac‘%iombus COMMUREM tnbuamus nu~ -

meratorem ¢, erit fmili modo

Atang T = Atng. a(a+b)+cc'+' A t*'mg (a-i—b){a—f- N
—+ A: tang. (z&-;,-zb)(?l-;—sb)-i-cc + A tang. iz +sbl}7(a+ab fogmtt - el
n infinitum. _
Hipc praccipue notart merentur cafus, quibns numera-
tor horim tangentium fit voiras , quod euenit, f fuerit

vel be— 1, vel fi denomsipatores {inwuh per &e, fiant
dinifibiles.

4. Vtrogue cafi capi oportet velezz, velez2;
ac fi pro priork famatur b.::::, prodibit

————

g8 4zid-t3
- . +Atang'aa+.sa+7 ' Atang’tzu+;a+,,
' : : ' ©ocuiug
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.cuins terminus in genere et A GNY iR
vnde pro fimplicioribus valorlbus ipfius na{cmntur hae
Jerjes : -
Atang ,‘,:Atang 1+Atang +Atang —}-Atang ot
~j- Atang. &y —~ A tang. i;~— €tC.

Atang y — Atang. ;- Atang.; -~ Atang. ¢+ Atang. Jx
-t Atﬁng 37— -€tC.

A tang. § = A tang.; -—I—Atang - -}- Atang. ;- Atang.
- Atang -+ etc.

A tang — Atang. & Atang 2 -+ Atang. It Atang.gy
; +At;.ﬂg - etc.

A tan_g Atang . +Atang —;+- Atang., +Atang 2y
—~-Atang. ;s ete.

. ‘etc.. _
4, Pro % alios numeros ¢apere. non licet, nifi
qui fint divifores ipfiss 22—~-1 , vnde fi b==2, .ne-

Lefle ¢t fit @ numerus impar: hincque fequentes na-
_ {euntur feries: -

Atang 1= Atang. 3~ Atang. 5~ Atsmg L. -1~A tang 1%
: -+ Atang 5 A tang. 7; €tc,

Atang Atang.g-—l—nAtfmg - Atang.{; + Atang %
: -~ Anng. ;- Atang. g €tc.

Atang 1= Atang, W—}—Atang B Atang sﬁ—]—Atqng I
-~ Actang. g; etc.

Ara-ng Atang +Atang L -+-Atfmg .+ Atang. g
- ete.

€.
¥ a ‘ &, Si
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6. Si flatatur b_as, fumi debet uz—s5n-+23%
hinc fit:
Atang. 1= Afang.} ~j- Atang. & -1~ Atang, 1 +Atang.7z
—- A tang. m-—}-Amng LA etc..
Atang 1= Atang.: - Atang. J; -- Atang 57 +A 1ang. &
-} Atang ¥ 3~ Atmg 185, €ICe,

Atang. i Atang. -+ Atang- A tang. i A tng. oy,
' —}- Atang, 55 €tc:

Atang-s—-Atang I -Atang. 5 - Atang; ?;4-Atang its
—+-A tang 152 €LC..
Primae tcrmmus, generalis. eft Atang —pamsc.s lecun-

dae A tang. 50,0, fequentes. antemy €X. prlonbus faci--
le deducuntur ,, quas. ideo. poﬁhac omittemus..

=. Si p—10, fumi debet. ¢z-—1on—}- % 5 vnde,
oriontor hae dme ferlcs :
‘Atang. ;::.Atang ~—Atang. -t A tang. & ¢ Atang. X,
A tang 15— €G-
termine generali exiftente Atangiwzz— i ,
Atang.,_At.mg.f-}«A tang. /- A tang. ,,,,,—\—A tang. I
—~ Atang. sw —1 €tC..

termino generali exiftente Atang. sraE s

8. Simili modo pofito 5—13, et e—= 137+ 5,
prodibunt
Atang, 1 = A tang ;- A tang. 5 + A tang. =z
- A tang. 3z~ €tC.
tﬁl’ml.-; '

|
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termino generali. exiftente: Atang. ey
Atang 1= Atang,- m,-{—Atang b Atang, sk -~ Ating iy
! "'i—‘ ete.

LELIHNo gcncrali;- exiftente: Atang, ;—;;,-;:;_—F',x__,'

9. Sit b= 17, capiaturque #= X7+ 4,3 prodi-
Bunt

Atang. i Atang A tang &Atang. gx+A tang .
—f- A tang 17 CLC..

termino generali: exiftente: A tang, vm=rm—

A'tang- F— Atang?‘ ir:-'l— A-taﬂg.- l-::'lT A-taﬂgi ,77+Ataﬂg:g§g-
~—A tang; ;37 etCs.

. o 'y ; . 3 .
termino. generalii exiftente: Atang:Trraqrsa—

10. Sit p—=25, captoque- e=25n1 7, et
Atang 1=—A tang 3~ Atang. & -}~ A rang. .35 +A tang.iy-
- ~-A tang stz ElCe.
termino: generali. exiftente: A tang' —o—rom
Atang, 5 == A tang. & - Atang: -+ A tang; iﬁ—]-Atang aly
~+- A tang. g} etc,.
l:etminos generali exiftente: Atang,.

! Y

ZERK = L] X 5,

. Hinc iam in genere: colligere poterimus , fi
fucnt @ numerns quicunque , fitque dd—]—-l._.?ﬂﬂ s
fore. -

Atang.;',:Atang. T Atang. o — 1 Atang. ; TF T oy

+Atang pr el (3
F 3 terml- '
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. f . ‘ . ¥
termino generali exiftente - A tang. gommmorm oo
' . ‘ T
feu hoc modo: A-tang- = e
Siergo fummam huius feriel infinitse per fA tang.
.nm—e-(m——n)x-—a =l indicemus , -confequemur hoc Theo-
fema: , .

JA tang. ,m +(-2Q:n)x_a S = A tang. %, exiftente aa-t-xmm,

12, Videamus €ereo , qmbus caﬁbus ferxes cuius

teimmus generalis et AN TarraaoR fnmmar;
queat ; et comparanoue inftituta -deprebendemus , hoc

fieri poﬁ'e 5 quotles fuerit MM~ 4—=LL-}- 4 LN;
zdeoqu,e St
vel Lz- 2N+V(MM+4NN++7, vel M<V/(LL+4-4LN-4)
' vl No— EI—tiEe
+.L * .

Atque fi- haec re]atxo inter coefficientes L ; M N
locum habuerxt, erit J'Atang.J_m,c _,E_Mx_,_N‘_.Atang T
fine erit L _
Atang. 575 = A tang. Ti + A g, T ETR

.-,—_}-Atang. Eﬁ;m --i—Atang. ]ﬁ“m -+ et

a =
Hyportefi 13. Cum haee ex progreiﬁone harmonic fequarnes
i, tr, pro ¢, 3, v, & etc. fumamus hanc fcnem :

e, C+d L Ceqmad  e==3d  Coleud . ete
e ) GB) Gde2b) d-sb? a-+~4b 3 -

vnde cum fit a=% et w=%, hanc adipifcemur- ﬁimw
mﬂthﬂEﬂ] :

- Be—ad .
Aﬁéﬂ}g abPi—cd—'Atd“g a{a-g-b)q.c(r.g.d)"i‘Atang'fw Bat :b)+(c+d)(c+zdj+ etc.,
Cuits




ARGV VM CIRCVEARIV M. 47

U boe—ad i

cujns terminus generalis eft Atang. graem Tobe e Ao wore

14. Vt iam numerator huiss  tangentis - vaitati
Fat acqualis ,- vel effe debet” bo—ad—=rx, vel deno-
minator per numeratorem. be—ad dinifibilis, quod po=
fierius euenit ‘famendo : - _ : ' .
¢___—;:pﬁ-i-g,f; c=pe—qr; b=pt—qu; d=pu—qt

| . dum fit g rec= s

tum enim fiet :

 S— . - NP S Y S .
A tang. romve — A A0 RS i — ) (T-sw A
Veram haec formula- cum praecedente ita conuenit ,. V&
hine mullae. nouae feries eliciantor, .

rs. Fradiones autem continae admodum ido-
neos prasbent valores pro- numeris: a- ;. 5 & etC
affamendos. Si.enim fuegit-: , :

ATgr
b1
' 7’—%—1’“
SO
B
\ . o }.—___l__IJ
C Tgetel

hinc fequens feries fractionum ‘conftituitur, pro &, 3,7, 6
erc. capiendarud : ' ‘ -

« f v 3 - -
r. g, GBdmy  gbe-bca, chodedtnodd b - 2,
) T3 & 2 bed-1 2 T bed—td -2 .__u’ etc.

§ tguasu .

L3
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quarum vitima ipfi valori ipfius & eft aequ-alis.‘ .

16. Quodﬁ hic eam notandi formam , quam in
Algorithmi fingularis fpecimine tradidi, introducamus ,
hae fraciones ita -exprimentur

o 3y 0 €
1. (d). (as b] 1CD b: g, {a, B, ¢y dY . {a, b’ t d, e) £
By 1y By 1 By Bea 2 (B eadie) €t

vti notari -oportet , <fle
(2,5)—ab)-4-1=Bb(a)4-1

(2.0, 0)—a(b,c) 4 (6)=0c(2;5) 4+ (a) .
{a,b,¢c,dy=a(b,¢,d) 3~ (¢c,d) =d(a,b,6)4"1a,b)

{a,b,0,d,6)=a(8,c,d,e} 4 (¢,d e)_.,.e\a,b,ﬂ A)-t~{n, by ¢}

elc,

| 1%. Cum. igitor it a=2 > et m:z, erit
Atang L — Atang. B—l—-Atang IB“H-:: - A tang. w_:

- —-Atang. 52_!_ 7 == etc.

— B —
vhi eft =2y et g = e H(s) > WM vero
Y5 __ 1
W8 e 1 (4,8) (ay b €)= (B).(B50)

inne & —

§e-1 — (86,0 (2,550, 3+ (556 55 ¢5 4)

£ — —_—

2641 ""'(a,b,c,d)(c,b,c,d,e)+(b,c Z7(5 e dse)
- .etc.

ita vt <omne,s numeratores iam fint, vel 1, vel -1,

. Quodfi brevitatis gratia loco illivs ferici

ﬁ:nbamus
a4 & ¢ 4 g f =z
3. a. B3, € Db E F,
sy i) By €» Dy €1 §» etc

Tt

P
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vt fit:
B—ab-4-x Py=b
C—=¢B-a C=cPA41
D=4C+4-B DN=dE+DB
E—eD--C E=cD4+&
F=fE+D F=/E+D

etc. €1c,
erit '

. g X Y [ S
Atang.L=Atangi-Atang. sy A S S 58 T OB

1 .
— A ANg . e F T B BB B - 4(CCHE ) )

+ Ata0g. i To ) 5 T (B BB)AI0C-CE -2 DD 2D}
etc.

1 9. Confideremus fractionem contmuam defini«
tam hanc:

141 cuius valor eft ::;'V?
?_—-}-— X
241
21
"2 etc.

vode frationes, quarum sltima eft =V 2’ funt
X 1 2 2 2 2 2 2
o o1 B O B 88 RS e
Cum iam fit a=ev, €t m:"l/z erit
Auang. 7; -‘Atang 1—Atang ; 4-Atang & -A tfmf.;.qﬁ.m

—!,——Amng e
Tom. IX. Nov. Comm. ‘G ' cuids
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cuins feriei lex non fatis eft perfpicua, propterea quod
in fra@ione continna ordo indicum eft interruptus , qui
fi ovfermatar, vt fit

otz =1-=V2 vnde oriuntur haé fiactiones
241
_2-—-}—:
2 = etc,
'y ) 2 = 2 2 2 2
R L 5, W B W e

A tang. 5, — Atang 1 Atang.-}-Atang ,E—Atang T
4= A tang. 5555 — €tCa
ybi eft 0 =6.12—2, 408::6.70 125 2378=—6.
408 - 70 €tC.
et Atang. ey = ™
20. Hoc modo quqecunque aha fradio continua
tradari poteft; veluti cum fit
Y3=1--1 |
i
2 + 1
" + 1
5 + I
FEX:
. 2 ete,
hinc oriuntur fequentes ex indicibus fractiones:
I I 2 1 2 I 2 I 2
3, 1 o & B 2, & Gf_CQ
vbi ob a==e, et w =V3, erit
A tang. o A tang. x-A tang.i - A tang. 5-A tang.l
= A tang. g5y ~ A tang. gz -1~ cte,
fin
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fin autem tantum fractiones alternae fumantur

;g 26 gz, 2 ElC
% ] l b o) Kt i) 55 9 53 .

obtinebimus :

Atang.%z:Atang.g-l-A tang. qr--A tang-s3, A tang azsst ete.

cuius denominatores omnes funt duplicata quadrataj fci-

licet

Ating. & = Aung Jn-+ Atango s +A tang. =
- Atang —=~j- Atang. =5 --{— etc.

$umtis antem altem alternis, prodit ob A tang. 7, = %'.;

et Atang. 1 —5,7-==A tang.; - A tang, 5 ——A tang. su

~+ A tang. 55— €.

qui denominatores funt quadrata, quorum radices hanc

progreffionem conflituunt :

1 2 3 4 5 x
2, 8, 30, 112, 418, « 4 « .+ - f=+f3):-;-(z——'\’3)!

21, Cum autem fradtiones continuae ad huis-.
modi feries arcuum deduxerint , vicilim fumma talis
feriei ope fractionis continnae exhiberi poterit, quod
commodiflime fequenti modo praeftabitur.

Sit A tang.2—A tang.:-A tang.}-i- A tang.2- A tang §
~{- Atang. I~ A tang.} etc.

ac ponatur
LR

. — UB ey
A tang.2=A tang .} 1A tang. erit 2 =3 o
Atang. = A tang.}-A tang.} erit B._MH' s

— b

Atang. t=Atang. :-A taug eritC—= D"}’_— f.cc:'.l;

Atang. 3= A tang.;—Atang. peritD— dEE"i'; —=d +"§:’;§;
ctc, etc.

G a hine
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hinc ergo colligendo habebitur per fractionem cot-
tinuam :
R=a-+agq—+-1
ot S
e
'j--c_-—-lf:d—l—dd%—‘r _
~dt-e-re-t-1

T@—L—f&tﬁ;

vade valor ipfius & definitur.

SPECT




