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¥nde porro deducimus:
P=57; ¢ 451}; r=931; et =369
¢x his ergo deducitur:
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CIRCA ANGVLOS
IN PROGRESSIONE GEOMETRICA PROGREDIENTES.

§ .

o_:: pleracque infignes proprietates , quac adhuc circa
angulos, fie arcws, eorumque finus, cofines, tangentes,
cotangentes , fecantes et cofecantes {unt inmelligatae, ex
confideratione arcuum in arvithmetica progreffione crefcen-
tinm fint derinatac: non minuns notatw dignae videntur
illae proprietates, gnas ex confideratione arcuam in geo=
metrica progreffione procedentium deducere licet; im-
primis cum carom veritas plerumque multo magis abfcons
dita videatur , quocirca hoc loco plures einsmodi proprictares
cucluere conftitui.

§ 2. Primum fontem ad huiusmodi fpeculatio~
nes nobis aperit notiffima formula: fin. e —2 fin.P.cof,
vnde, fi 5 denotet arcum five angulum quemcunque, erit

fin, sz 2 fin. !5, cofii 5y tum vero fimili modo erit

fin, ) 5= 2 fin.} 5. col. 1 5, qui valor ibi fubititutus praebee

m.s:qr..*m_._.?q.non23_,.1. Deinde quia porzo elt

fin.ls—afin s collis, hoc valore (ubftitnto erit

fin, s =8 {in.} s,cof.} s, cofi ;s cofiys,  Fari modo pro-
grediendo cft

fin.s—16{in. L s coll | s.cofl ) socofl {500l 5o
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atque fi hoc modo in infinitum progrediamur, denotante
numeram infinituin, feu potius infinitefimam poteftatem
ipfius 2, habebimus

fin,s =i fin. %, cofiz5. cofiys, cof.zs, colis. ete

vbi guia arcus § eft infinite paruus, eritfin! = 2, ideoque
ifin,i=r, vnde adipifcimur hanc infignem proprictatem,
vt fic ‘

. fin,s = scofl. & cof, 2s.coflis.coft 5 s cofl s ete. in
.—bmﬂmﬂﬁﬂ.—- '

§. 8. Hinc igitar ipfe arcus s per eius finum -et
cofinus arcuum continuo in ratione dupla decreftentinm
ita pulcherrime definitur , vt fit

fin. s,
cof. 35 cofl 25 cof} s cofl 5 . cof. 5 5. etc.
at quia_py=feco Q, erit per expreffionem integram
s=fin. s fec. ;s fec. s fec. § 5. fee, & fec 5. fec. & 5. et

quae expreflio fatis commode geometrice reprasfentari po=
teft, quemadmodum jam alio loco oftendi.

$=

§ 4. Quia hic areus s per produdtum exprimitur,
fumendis logarithmis habebimps,

1sd fin sy Hee, Letlfee. -1 fec ot Hocdst fec.s -+ ete,
vonde fi acciplamus 5= ¥ = 90°, fier

1T =o-+1fec. 45°+fec, 22°30n+H fec. 13°,1 57+ fec, 5°375 ete.
vnde cakulo inflitute erit

ifecs

, denotante #
potcftatem

k5. etc.
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g us finum ‘et
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i tegranr
- fec. & 5. etca
acfentari po=

eXprimitur,
eCuss =} ete,

c. 5%3%. ete,

1 fec.
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ifec 45° = o,1505140
lec, 22°% 30 = 0,0343847
Hee. 13°15'220,0084261
Hee, 5°, 391 =o,0020063%
Ifec, 2°,48i—0,0005255
Ifec. 1% 243 —o,0001800
Ifee. o° 425 —o,0000827
Ifec, 0,213, = 0,0000082
reliqui omnes— o,00000a7

l¥==o0,1961201
2 0,3010300
Im=0,4971501

hincque 7 =3,1415941 fatis exadte, v conflat,

§ 5 Quo autem hinc nowas relationes deduca-

mus , differentiemus poftremam acquationem logarithmi-

cam, et cum fit a.:nn.enml%wmunaeﬂmw.e. orietur

per d s dinidendo fequens aequatio:

smeot satag o jtag g s ptag. f s Lo tag s s et
quae ferics quam citiffime conuergit , id quod fequenti
cxemplo clarius patebit, in quo fumamus s —go°=71,
vonde fiet

Fitag 45 jtag. 22°,90"p tagx®, 15 4 L tag 57,3744 6t
qui valores ex tabulis defumti dabunt.
!tag. 45° = 0,5000000
3 tag. 22%30' = 0,1035534
atag 1% 15 = o,uzq8040
o LRE. 5% 87% 0,0061557
4 tag 2° 48] = o,0015352
# tag. 1% 24§ = 0,0003836
pro reliquis == o,0001298
22 0,6366197, hine wr—mlo==__3 .

68360191 0¥ ILTapF

Xx a2 §. G.

[




§ 6. Si poftremam acquationem denuo differens
tlemus, ad fcriem perveniemus multo magis connergentem ;
com cnim fic 4. cot. P = _w.m%w etd. tag. P= 2% = d O fec. ¢r,
reperiemus

— L= G L8 g R0 S g fen 5 - ete
fine

1fec.; s 4+ L fec, § 8 o e j 7 2 foc. mr_.nnca.&n -5

-

§. 7. Accommodemus eadem ratiocinia ad ratio-
nem triplam, fecondom quam arcus decrefcant; honc in
finem confideremns formuolam

fin, 3 P4 fin. P cof. &* —=fin, O ( 4 — 4 fn. ¢,
quae dat fin. 3 @ = 3 fin. § (1 — £ fin. §*); vnde fi s deno-
tet arcum quemcunque, eritfin. s = § fin. 25 (x — 1 fin )3
fimiliqgue modo erit fin.§s =3 fin. {x — ¢ fin. £'), ira ve
nuac fit fin, s =9 fin}s(r —§fin. §) (x — 4 fin%)

Si tales fubfiitutiones in infinitnm continuentur,
peruenietur tandem vt ante ad hanc expreflionem:
fin, s= s (1 —3fin§)(x ~4fin §){x—1fin. 5} etc.

§. 8. Faftores hos nimis complicatos fequenti
mado in fimpliciores refoluere licet ; pamque forma gene-
ralls 1 —§fin. Q¥, obfin §F =] - cof.2 P, reducitur ‘ad
hanc: 1+ col. 2, quam hoe modo referre _mnnnus...s,..u._a__...e.
Cum iam fit

col, 8 - cofl b = » {rof. Ghn_.rm._v {cofl mm.ﬂ.m 5 erit

cof. 60°+cof. 2 P=2 cof. (30° Q) cof. (30°— )
quac forma in § dua pracbebit
3 —# fin. @* = § cof; (30° + ) cof. (30° — ).
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Quare i hace redudtio ad fingulos factores fupra inuentos
applicetur, habebimus fequens prodn@um infinitum :
Jint — 5 cof. (30" - §j cof. (30" —£).
% cof. (36" 4~ ¥) cof’ (30° —3)
1 cofl (30° - ;) cof. (30°— £} ¢ic,
quod per fccantes ita exhibebitur:
s =i fec (30° -1 %) fec. (30° — i)
1 fee. {30 —4-35) fec (30° —1%)
ifoc, (30° 1) fec, (30 —5)

qui factores, quo magis arcus & diminnitur, ¢ propius ad
voitatem accedunt,

§ 9. Si nune logarithmos fumamus et fingulos
termnos difercnriemus , faGores illi numerici i, vipore
conflantes, penitns ex caleunlo excedent ; et quia, vt fupra vidi-
mas eft 4. /. {ec. O = d P rag. O, obrinebitar feqnens aequatio:

i cotag. s+ tag, (307 ) 4 tag. (30° 1) -+ s tag. (30°+4)

—3tag, (30" —3) —tag, (30° — 5} = tag. (30"~ )

id qnod exempln comprobaflc juuabit. St igitur 5 =%
critque

% Thtag. 607 -k, tag.40°-+ ; tag. (33°,20") 44, tag{31%6%)

—3tag. 0° —} tag. 20° — & tag. (267,40 )= itng.(28%53})

k- 534 tag. {30° 228"

— uix tAg. »nba,mqn.,

§. 10. Hacc pollrema feries co wagis videtur no-
tatu digna, qood vix quisquam ecius veritatem demonfirare
valuesit, nifi eadem methndo fierit vins. Base autem fe-
ries finc dubio multo altioris eft indaginis quam ez, ad

Xzg3 quam

v etc,
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quam pet evolutionem praecedentis calr: fumus dedudi,
quae erat

f=cot s, tag. Is-F ] tag, Jo4+1 tag Be 4k tag o+ ete.
cvins veritas ex notiffima formula 2 cot, 2Pz cot. P—tag. P
fequitur, vnde babemus tag. = cot.p— 2 cot. z P, Hine fi loco
fingnlarum tangentium valores debiti fubftituantur, operatio
fequenti modo inftruetur:

. wSr.TI COLES 42 COLIS-L3COtIS v urasa o FOOLE

P oot s cObL iS5 —5 cOL IS — COLES v uvuns
vbi omnes termini manifefo fe mutuo defrunnt, vique
ad  vlgmum Fcot. ¥, qui ad hanc formam redigatur:
B.aml

i L, denotante § numerum infinitum. Jam quia arcus *eft in~

T

finite paruus, erit cof. {= 1, finus vero ipfi arcuvif acqualis, €

quo vitimus ifte terminws fit—¥, qui eft iple valor huic
feriei aequalis imuentus.

§. 1x. TInterim tamen etiam pro cafn pracfenti des
monftratip directa fimifi modo exhibetur, ex formula, qua

tangens anguli tripli exprimitor, repetenda.  Si enim po-

natur tag. =1, quia habetur tag, g O = 2=F, eritcot.3 9”*%

Bl

et 3cot. 3P= f=55  Hinc fubtrahatr cot. =1, fictque

geot 3P —cot. = et == hine loco ¢ fubftitea-

mus eins valorem H% et habebimus ,

ot, — D = =nim, Socal, P
3 cot, 3 O — cot. = g Qaty

cuins fractionis numeratorem et denominatorem fequenti modo
trackemus. Cum fitcof, @' =3+ cofi a Qe fin. @ =i —icof. 2 P,
induet denominator hanc formam: 1 -~ 2 cof. 2§, quae prop-
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E & tag. 55+ et
—cot.P—tag. P

j = P, Hine fi loco
N lantur, operatio
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£, Si enim po-

sreot.g Pt
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B 10co ¢ fubfiitwa-

E m {equenti modo
=i —icof. 2 Py
¢ =, quae prop-

terea
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terea ita referri poterit: 2 cof. 60° -1~ cof. 2®, quae posro

ob cof. a - cof. & — 2 cof, {28, cof; m...“.b redacitar  ad

hanc: 4 cof] (30° @) col. (30° — @), numerator aue
tem manifefto fic — 4 fin. 2 @, ita vt iam habeamas
soot 3P —cotP= o
Quia nunc in genere eft
fin, 2 P=fin. (D} cof. (4 — P} — cof. (a+ P} fin. (a—P)
fumamuts @ — 30° et habemus fequentem aequationem :

3ot 3 P—cot = Llie?0) s = Pl 5010 (029)

= ~ tag. (30° - P) -4~ tag. (30° —P)
quogirca pertigimus ad hanc aequationem notati dignam;

cot. 3 P=; cot. P — 5tag. (30° + P)-+51ag.(30° )

§. 12, Tam pro vofiro cafu loco 3 fesibendo s
fatim nancifcimue

cot. s ==} cot § — § tag. (30° -4} 4§ tag. (30°—3).
Simili veyo modo vleerius erit
) seot. 3= ) cot, § —j tag. (30° —-5) -+ tag. (30° —h
Eodem porro modo fit .

sCOLi= oot 5 — tag. {3 O°—-F) -+ srtag.(g 0°~-7).

et fi hoc modo in infimiram progrediamoe peruenjemuns
tanden ad hnigsmodi cotangentem :

_a“.._...mv

5 .
yeotjz=—!; quamobrem mnoftra aequativ perducta

i, .
i

erit ad hanc formams
cot. s = — 3 tag. (§0°45) —; tag. (30°+ D= tag (50 5) . cuuus
ok tag(30° —} 4} tag. (30°— §) s tag. (30°53) .« o o
eX
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