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§. 1

uam 'diffufa, moleftaque, qui primum Tabulas
: conftruxerint Logarithmicas in eo ufi funt
Geometrze methodo, media {cil. queerendo limitum
arithmetica & Geometrica, facili patebit cnicumque
negotio, qui vel parum infinitas fere iftas multiplica-
tiones, divifiones, extrationesque radicum unici tan-
tum logarithmi inveniendi causfa peragendas tentave-
rit. Uti vero in tota Geometria, ita praefertim hac
in parte, doftrina fluxionum viam aperuit longe fa-
ciliorem, oftendendo funftionem quamcunque tran-
{cendentem & in feriem infinitam aigebraicam refol-
vi posfe, &, fi quis fuerit cognitus valor, quantum
augmentum five decrementum refpondeat augmento
five decremento funftionis datse; quee fi vehementer
convergat feries, nonnulli tantum computati termi-
mini fatis exaftum prabebunt valorem funétionis
numericam. Nec jam nifi in tabulis minoribus Lo-
garithmus cujuscunque numeri five lineae Trigonome-
A tricae
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tricee- defideratur. Sed quoniam heze frequentisfimoe-
funt, operse pretinm duximus Opufeulo hoe Acade-
mico inveftigare, quomodo interpolatione ad cogni-
tionem Logarithmi linese trigonomitrice in tabulis
non occurrentis perveniri posfit, nec non,. fi requi-
ratur logarithmus in pluribus, quam qua in tabulis:
exftent, locis decimalibus, quee pracipue adhiben-
de fint feries genuinee, {perantes tentamina noftra
mitem. Tui, L. B. expertura esle cenfuram..

§. 1L

Quum Logarithmi' linearum: trigonometricarume
pro-quocunque minuto:primo in laudatis occurrant ta-
bulis, primo- nobis inveftigandum eft,. quantum dati
cujusdam logarithmi fiat vel' augmentum vel decre-
mentum: z2ccedentibus. arcui correlpoadenti minutis:
fecundis, (quorum. tamen numerus 30 fuperare non:
debet,, quoniam. proximo: femper utendum eft- Loga-

rithmo)..

Sit ergo x- Arcus gradibus: & minutis primis:
integris expresfus, & exploretur quantum: adflerant
Logaritbmo. Sinx, Cof/x. e. [. p. augmentum five de--
crementum differentia # minutorum fecundorum..

Cum jam, denotante f fun&tionem quamcunque
quantitatis x -, poflita dx conftante, vi Theore ma-—
tis notislimi Tayloriani, generaliter fit:

S+
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o wif(x)  w'd flxy  n'd flx o 7;“(!]‘),\
fx—[—n &) Tdx 2. dx* 2.3.ds? T 2.3. qdx*
Ao

A ericfata fovy-ni=Log Sinca-bm,
2.3-4 -+ 2dxt

A .
Log Sin (x—+4n) = Log Sin x - M (” ;‘i SHny =
n*d* Log Sina | n’d® Log Sinx n'd' Loor.S’mx N
— L o == L.
2.dx* T+ 2.3. dx* — +" v 3o greeidxt )

exiltente M =0,4342044819032518..., qua logarithmi
nativi funt multiplicandi, ut in Tabulares abeant. -
wvolutis vero fluxionibus Log Sin x, inveniuntur:

_ _— dx Cofx

d Log Sin x = e
= d &>

d* Log Sinx = S

.d! Log .Sf;; X = Mf

Sin x?
; 2dx* (3-28inx*)
3 \ Ay - — .
i A Sin x*
3 s Sipae 22%7(g-Sm o) Lol
i N Sin x°
. gdx® (15-15 Sinx*4-28inx*)
6 . AR arm =
d® Log Sinwx = i o
: . _ 16dx7 (45~ 30 Sinx* -2 Sinx*) Cofx
d” Log Sin x = T
: . 16dx®(315-4208mx*41268inx -4 Sinx*)
d® Log Sinx = e

A2 unde
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unde jam concludere licet, esfe, pro 7 numero pari,

3

i) 4. . ) .
d Log Sin x =~ 2 (@-0 Sinx>~-cSinx~eSinx®-J-.»

Sinx®
oo+ p Sin 2" % 5 g Sin x*~"), refpondente ultima
cotfliciente ¢ termino ordinis — Sumta vero hHu-
= =

jus fluxione emergit:

dxitr Cofx

Bl

&Y Log Sin x'= (ia~(i=2)pSinx yti-g)eSina e

8in x

G-6)eSimatre.k 4p Sina' "4 F 24 Sinat— %),

Si vero f{it 7 numerus impar, erit

. a’.\"s Cofx - =5
Pid Log Sinx = ——— (a—&Snm:’-}-cSinx’ -+ pSinx 5
Sin &t

T g Siu = 3), qua differentiata nalcitur
it

-1k ’ Ix : /| 5 ; :
4" I Log S‘lﬂx‘:-(s e (za—((z—l) at(i-2)0) Sinx* -
inx '
(cz-3) bJ_.(z'-.g.)lc) Sinx% = (G=5)et(@-6)e) Sinx oo 3
(4p+ 30 Sin ¥ =3 & 248inx*—7), ubi g relpondet ter-
: o i femT
mino ordinis —, quarum formularum ope, cum

terminus generalis non pateat, feries fluxionum, quo-
usque requiratur, continuari poteft.

In-
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Infertis ergo valoribus inventis, habebitar:
:;Coft n"

(A) Log Sin (0 4-n) = Z,og Sin x--M (-Sm Sin % aSina®
an’ Cofx 2an*(3-28inx*) | 8n°(3-Sinx* }Cofx
2.3.8mx? " 2,3.4. Sin x* F 2.3y e 5. 5. St x°
81° (x5 — 15 Sinx? -2 Sin x¥)

55456 S A -2 -">, quee formula
ut colluftretur exemplo:

= 0,000145444

Sit &= o & = 30" =
25 45 © 21600

invenitur Log Sin x = 0,6956712 — 1
Loz 7 = 0,1626961 — 4

Cnf
S Sinx = 0,2429480
1nCo
0g ;;;;-/ - 0;4056-}41 e e L(Jg 0,000254474. Ef{ porroo

2 Log # = 0,3253922 — 3§
a Compl. Log Sin x = 0,6085576
Compl. Log 2 = o,989700 — 1

1n*
= 0y6330198 — 8 = Log 0,000000043

Log o Sin x*
qui valor in feptimo loco decimalium nullum adfert
errorem, & cum reliqui termini adhue fint mino-
res, tuto hi negligi posfunt.

uCofx n* _
e e O

Log 0,000254431 =0.,4055700-4
Log M = 046377843 1 unde

Log M, 0,000254431 =0,0433543~4 = Log 0,0001105.

Hinc

ad-
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addito ergo invente hoc valore -0;0001105
ad cognicum Log Sin 2°35" = 0;6956712 -- 1

reperitur Log Sin 29°45'30" = 0,695:‘8!‘7 -~ T

Com manifeftom fit, feriem allatam eo vehe-
mentius es{e convergentem, quo propius x ad 9o’ fen

w . v - . .
Z accedit & quo minar fuerit n, patet, Logarithmes

Sinuum angulorum aliquot gradus excedentinm non-
nullis tantum computatis terminis inveniri. Quod (i
fiat ¥ admodum parvus, permulti requirerentur ter-
mini, quo valor logarithmi queefici vel in {eptem lo-
cis decimalibus errore vacuis inveniatur; huic vere
cafoi infra medela afferetur optima ope alius feriei
eo vehemenrius convergentis, quo minor asfuma-
tur angulus,

Coroll I. Pofito x = 'g, five Stn % = 1, Cof % =o0,
facillimo e formula (/) derivatur negotio feries no-
tatu dignisfima:

Log Siu (7—:- tn )= Loz Sin (; ~ 7:) =LogCofn=-M (—:— -

3,

:a" 1 nt Y P 691 r'* 10G22n"4
7 3 9 +>

T yooLn y oean

2520 4175 9335559 42567525
(F), qua: pro m exiguo fatis commodam prabet me-
thodum etiam in pluribus, quam qua in tabulis in=
veniuntur decimalibus, inveniendo Log Cof .
2=
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Coroll. II.. St in formula (B) loco # [ubftituatur

%z .
=R efficitur esfe:

Log C'c:[(z _:o = Log Sinn=- M"(—I (E —r:)z_t_-l—(z -5)4

= X7 /7’ -
+ oy \-2- —:) e e G —rz ), quee accedente #

"520\-"
ad 9o’ maxime conwrgztu.

g, TIL

Methodo plane confimili, ac fupra fafta inter=

polatione eruimus valorem Log Sin (x - n), derivari
, Tru nSinxy  n*

poteflt Log Cof (x+-n)="Log Cofx-M(—Cm.;.Mz +
2n’ Sinx | 2n*(3-2Cofx?) | 8n°(3-Co[x*)Sinx

2.3.0075’_1_ 2.3.4. Cof x* L 3.4.5. Cof x* +)

(C), quae pro x exiguo: vehementer convergit..

S‘ A
Praeterea cum f‘t-f}g = Tang © & hinc Log

Sin @ — Log Cof @ = Log Tang @, exorietur valor
Log Tang (frc +n), fi a formula (4) fubtrahatur for-
mula (), quo falto obtinetur:.

Log: Tang (x+n)=Log Sinx—Log Cof % M(Sm . Cofr
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n* (Cof x* — Sin x*y | 2 n® (Sin x* 4= Cof &%)
"2 Sma* Cofx7) T s, Sin x? .Cofx‘
2a* ((3-2 S{:z_.x-l) Cofx? = (_3 ~-2Cofx*)Sinx?) _}_)3
Q. 3. 4. Sin x* Cof 2°*
quee forraula ad hanc reduci potefts

—

v 7 4n* Cofax , 8n*(2- Sinax*)
Lok tenie . (S:':J 2 - o (Sinzx)* T, 3, (Sim 2 x)?
160 (6-Sina2x2)Cef2x s D .
— ooe uge, fix
2. 3.4, (Sin2x)* R ) (D), que, i,
fuerit prope 45°, maxime convergit.

§. V.

Quamquam allatee formulee, exiftente x > fem-
per convergunc, attamen, fi plures quam tres aut
quatuor primi adhibendi fuerint termini, calculus ni-
mis evadit prolixus. Intercft ergo fcire, quam par-
vum in formula (A4) asfumere liceat angulum x, ne
pro n=30" in feptem locis decimalibus quis inveniatur
error, fi tres tantum primi adhibeantor termini.  Sit
ergo error =0,000000035 quem pariunt termini ulera
tertium. Idem vero error esfe debet=LogSin(xt30)—

] N s
Log Sinx =— M o o2

Sinx 2 Sin x?

), fed quoniam

hoe
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‘hoc in calux evadit admodum parvus, asfumi potelt

Sin (x4 30")=x+ 30", Sin x = x & Cof x = 1, quo fato

: 30" o" M , 30'* M
habebitur: Log( . )-—3 x‘ 32 -+ =0,00000007.

1

Eft vero Log (1) =M (=35>t 39’ -5y
anl

" 2 .
{ Ay = —T ¥
quare i POﬂﬂtﬂT uy : erit

Log (er_jo_") = .l.og(l +3;o:) =M (F’fj = 331'_’+ ,3_0_"3 al, )

2x* " 3.x°
quo inferto valore ex(urgit:

3011" 30!.' 30"1

R ey a
3
- - g
de invenitur x = 30" Y u
) 3. 0{0000005,
ope Logarithmorum, inveftigata reperitur:
Log I]=0,6377843 — 1
Compl. Log 0,00000015 = 6,823G087
M
0,00000015

Lo on*

N 2 a2

) = 0,00000005, un-

qua formula,

Log

=6,4616930

r [og YR ~. unde

V 4 =142,52.. & v =1 1’ 26 proxime.
0,00000015
B Appa-
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Apparet ergo quoties fuerit x aut = aut < * yq»

feptem loca decimalia erroribus vacua tribus tantum
computatis terminis non inveniri.

Idem quoque valet de Log. Tang (x -+ n); for.
mula vero ('C) usque ad 88° 49’ tribus abflolviter ad
minimum terminis. Quod fi angulus ultra hos limi-
tes verlaretur, fequentes addere voluimus formylgs
his in cafibus apprime infervientes:

§. V.

Vi Theorematis allati Tayloriani, prodit:
‘ nJ?b»ar n* d27bqu ' d 7hqgr
Tang (wymw= Tang x+ B Tad i e
= Tang n . 2n Sinx, 2n’(3-2C0/x*), gu? ij&cﬁ/ﬂ-}gm,,
e Cjt-icha " T2.3.Cofx0 £ 2.3 4.Cofx>
gnfi15-15 Cofx* 4 2Cofx+)
ok c s 2k
2304 5 o_/.
Falto ergo x =o, five Tang x = o, Sinx = 0, Cofx =<t
emergit:

ﬂ'.l'
Thqgu::u—k-——
3

ans 1757 [ 62m° 15820
&
5 315 2835 155925

1
Eft vero Cotg n= o

21844 8"’
608:075

n’ 2 72¥
(Fie

15
ma bmommlc _evoluta, invenitur: Cotg

=1
+) s qua f{ecundum Theore-
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Cot 1 7 n 2w n” 2 77
0ig N = — — — =— — — e — e
8" =n T 3 45 945 4725 93555

. dnCaofn .
fed cum fit d, Log Sin'n = "¢~ '{ ='dn Cotg n erit

adhibito valore invento Cotangentisn
1 b7 L 2’ n’
dlog Sinn=dn (———— —== — — _...)
& 7 3 45 945 4725

quare integrando habebitur:

7 . 7
-i—---)- Et inlerto pro # valore - —u:

467775
(F) Log Sin C—:—-ﬂ) = Log Cofn = Log (3;- -)1) —

‘1 7w = 1 w % I o7 % -
'M(g(z n)—}—l—é—o(—i ::) +2—8—3S(; 72) -|-...>,
quee formule, fi fuerit » < 12° five > »g° refpeltive,

tribus tantum fumtis terminis, feptem praebent loca
decimalia vera.

Quod fi differentias arcuum proxime in tabulis
infequentium, eandem fequi fupponere liceat rationem,
ac diflerentias Logarithmorum Sinuum eorundem,
fatis concinna nalcitur vulgaris computandi metho-
dus. Diftis enim his arcubus x & x - m, Logarith-
misque eorum Sinuvum a & a + b, quaratur Log
Sin (x -t n) his interjacens; quapropter erit m: n:: b:

quan-
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quantitatem Logarithmo Sin x (= a) addendam, unde
Jis

. &7l

Log Sin (x+n)=a -+ —
i

loca dccimalia pro angulo > 6°-3/ nullum adfert
errorem.

s quee methodus in [eptem
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