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§". I.

Quam'diffufa, moleftaque, qui primum Tabulas
conftruxerint Logarithmicas in eo ufi funfc

Geometrse methodo, media fcil. quserendo limitum
arithmetica & Geometrica, faciii patebit cuicumque
negotio, qui vel parum infinitas fere iftas multiplica-
tiones, divifiones, extractionesque radicum unici tan-
tuni logarithmi inveniendi causfa peragendas tentave-
rit. Uti vero in tota Geometria, ita prsefertim hac
in parte, doftrlna fluxionum viam aperuit longe fa-
"ciliorem, oftendendo fun&ionem quamcunque tran-
icendentem & in feriem Lnfinitam aigebraicam refol-
vi posfe, &, fi quis fuerit cognitus valor, quantum
augmentum five decrementum refpondeat augmento
II ve decremento funeKonis datas; quag fi vehementer
convergat feries, nonnnlli tantum computati termi-
mini fatis exaftum praebebunt valorem funftionis
numericum. Nec jam nifi in tabulis minoribus Lo-
garithmus cujuscunque numeri five lineae Trigonome-
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tricae defideratur. Sed quoniam hae frequentisfima&-
funt, operae pretium duximus Opufculo hoc Acade-
mico inveftigare, quomodo interpolatione ad cogni-
tionem Logarithmi lineae trigonomitrica^ in tabulis
non occurrentis perveniri posfit, nec non,. fi requi-
ratur logarithmus in piuribus, quam quae in tabulis
exftent, locis decimalibus, quae praecipue■ adhiben-
dse fint feries genuinae, fperantes tentamina noftra
mitenx Tui, L. B. expertura esfe cenfuram.

£ ir..
Quum Logarithmi'linearum trigonometricarum^

pro quocunque minuto;primo in laudatis occurrant ta-
bulis, primo' nobis inveftigandum efi:,. quantum dati
cujusdam logarithmi fiat vel augmentum vel decre-
mentum accedentibus areui correfpondenti minutis-
fecundis, (quorum tamen numerus 30 fuperare non-
debet,, quoniam. proximo> femper utendum. efiV Loga-
titbmo),.

Sit ergo X- Arcus gradibus & mihutis primis
integris expresfus, & exploretur quantum adferant
Logarithmo Sinx, Cojx.e. f. p. augmentum five de--
crementum differentia n minutorum fecundorum..

Cum jam,. denotante / funftionem quamcunque
quantitatis x -j-n, pofita dx conftante,. vi Theor.ema-
tis notisfimi Tayloriani, generaiiter fit:

/(x-j-
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fix-Un~-f(x) +'^+"!**£> + J_ ££2^J'X+»-KX>-T dx -2.^» 2. 3 -^3 ' 2.3.r/x-4-
-.+ ..+— ,'SXJ —-j >eritfa&a/(x+»)=-Z<sg 5V»C^+»),

2.3-4-■'/<&"»
r .«. i .» (n d Log Sin x ,

/.<?£ &« (r +■») "= Zog 5/» x + M -^ f-u X
nzdz Lop Sin x , -n"d~ 'LogSin x , .'it~dlLopSinx , \* +""«■-! + " - )

2.dxz 2.3. dx~ 2. 3.4■"""/*/.*"* /
exiftente J/-=0,43429448i90325T8..., qua logarithmi
nativi funt multiplicandi, ut in Tabulares abeant. E-
■volutis vero iluxionibus Log Sin x , inveniuntur:

<ix Cofx■d Lo? Sin x = - ■

* Stn x
■d xz

iz Log Sin x= - — ****~~ Sin x2,

_. 2ix3CofxJ> Log Sm x = -_-.

, r . 2dx'i Cx~2Sinx-)d3, Lo? Stn x=- ~-.s Stn x*
Sdx* (^-Sinx z)Co/x

d s Log Sinx = —1 t :—-——& Sin 'x~

r c . %Ix s (15-15 Sinx~-\-2Sinx~')
■ds Log Sinx =- L_ii_- _

T6 Stn xe

, r _. \6ix~ (45- aoSinx z-\-2Sinx4) Cofxi1 Loq- Sni x = - -——. ■— J-—-
-0 Stn x 1

, r „. \6lxs (31 i-A2oSinx zx.\26Sinx^~A.Sinxs)i- Log Stnx= 1
A 3 unde



unde jam concludere llcefc, esfe, pro i numero pari,
ix

d~ Log Sin x = —; (a - b Sin x~~\-c Sinx4-eSinx e~\- . "Sin x~... ± p Sin x~"~~r

+ q Sin x~~j, refpondente ultima
coefficiente ci termino ordinis —" Sumta vero hii-
jus fluxione emergit:

</ ' Zog si» * = ■- ( ta-(i-2)bSinx z\(i-a)cS/>ix"-**>
57» at** 1

(i-6)eSin x5-\-...-± 4p Sin x"~^~^ 2q Sin-x 1 ~ 2)„

Si vero fifc i numerus impar, erit
* fjf 1C \ (~) IV" ■» ■' C"--i% Lop Sin x= — (a-kSinx-~\cSinx' ±pSinx

Smx1 V

+ q Sin x~~~'i)i qua differentiata nafcltur
$ ixiJ[I

d% 'J Log Sinx =- . :-~ (ia-((i- i) aA(i-<aJ) b) Sinx 2 +SinxtUK '
(d-3)l>4.{i-*)c)Sinx~' - (d- j)r+ (z'-6) e) S/nx'^ _p
(4p + 3 q) Sin x~ —3 + B qSinx~~~ J), übi // refpondet ter-

i. . ( — immo orainis ——, quarum formularum ope, cum
terminus generalis non pateat, feries fluxionum, quo-
usque requiratur, continuari poteft..

In-
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Infertis ergo valoribus inventis, habebitur:
/71 Cofx 72*(A) Log Sin (x-\-n) = Log Sin x~\*M \J~-~ — Ts/J/J/^

2ii ~ Cofx 2n4 (3 - 2 Sin xz) %ns (3 -Sin xz ) Cofx
2. y.Sin x~ 2.3. 4. Sin x4 2, 3, 4, 5. Sin x~
&ns(is — t$ Sinx z -/2 Sinx 4) \

—$t—t- +"'""}" quag formula2.3.4.5.6- Stn x6 /) -
ufr colluftretur exemplor

Sk x = 29°45' & H = 30" = - 0,000145444^
21600

invenitur Log Sin x = 0,6956712 — 1
Log n = 0,1626961—4
Cofxlog — = 0,2429480

0 bin x
nCofx , . __

Log < ' = 0,4.056441 -»4 = Zog 0,000254474. Eft porror
U//V X

2 Log n = 0,3253922 — 8
% Cotppl. Log Stn x = 0,6086576

Compl. Log 2 = 0,6989700 — 1

£0g —— - 0,6330198 —8 = Log 0,000000043
£ >olfl X

qui valor in feptimo loco decimalium nullum adferfc
errorem, & cum reliqui termini adhue fint mino-
res, tuto hi negligi posfunt.
__. nCofx ri*Huic — ~~ ......... = 0,000254431, &Stn X zSmx* ' ~~no ~

Log 0,000254431 =0.4055:700-4
Log M = 0,6377843 -1 unde

£og A/f 0,000254431 = 0,0433543-4 = Log 0,0001105.
ad-

s ( <&
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addito ergo invent© boe valore 0,0001505
ad eognitum Log Sin '-Zff^ = 0,6956712 -- t

reper.itur Log Sin 2C)°/\^'^o" := 0,6957817 — n.

Cum manifeftum -i\t., feriem ailatam eo vehe-
mentius esfe convergentem, quo propiusa; ad 90° feu

— accedit & quo minor fuerit «, patet, Logaritbm.es.
Sinuum angulorum aiiquot gradus e.xcedentin.m non-
nullis tantum computatis terminis inveniri. Quod fi
fiat .x adaiodum parvus , permulti requirerentur ter-
mini, quo valor logarithmi quaefiti vei in feptem lo-
cis dectmaiibus errore vacuis inveniatur.; huic veno
cafui infra medela afferetur optkna ope alius feriei
eo vehementius convergentis, quo minor asfuma-
tur anguius.

Coroll l. Pofito x~ -, five Sin x= 1, Co/'x = 0.,

facillimo e formula (A) -derivatur negotio feries 00-
-tatu dignisfima;:

LogSin f— \n)■=Log Sin f— n) = LogCofn =- M (-— +
n* ns

r 173^ 3i»ie 691H 12 10922;; 14 \
12"1"45^2520 1.4175 935-550 42567525 """"/
(B), quae pro n exiguo fatis commodam praebet me-
thodum etiam in pluribus, quam quae in tabulis in-
veniuntur decimalibus, inveniendo Log Cofn.

C«-



Coroll. TL Si in formulai (B/Aocou fubftituatur
— — n, eflficitur esfe:
2-

Log Co/Q -»)= LogSinn =--W({(| -») {^-rf
i; /"3- \s . 17 /"7t- \

8 \ ,o.—i—n \ j —#■) """")"y quae accedente n;~- 45^2 -J 2520^2 -/ -/'

Z& 90? maxime. convergit».

S nr.
Methodo plane confimili, ac fupra fa&a inter-

polatrone eruimus valorem Zog «SVm (# + 72), derivari
poteft Log Cof(x+n)=LogCofx-M("^ 1 -£— +x Coj x 2Co/x z

zn 3 Sinx~ in4 ( 3-2 Cofx 2/ %n^(^-Cofx~)Sinx
a;~T.Co/x~ ~* T.i.n.Cofx4 ~2;'3T4." 5. Cq/xs ~*~"')
(C), qnae pro x exiguo vehementer convergit..

t-. Si'n O"Praeterea-cum fit-^-xr = T^g' (£> ot hinc Zo^
"Sm (p: — Log Cof (p = Log Tang (pr exorietur valor
Log Tang (x-\-n), fi a formula (A) fubtrahaturfor-
rnula (C), quo fafto obtinetur::

Eog;Tang(x+n) =LogSmx~LogCoJx+M(s^coj~

*% *\ t c; &



«"* (Co/x z -Sinx*) 2n~ (Sin x4 + Cof x') __
" 2~Sm'x~z Cofxz) 2. 3. &"« x3 (o/ x'j

2»4 ((3 - 2 SV» xz) Co/x 4
"— (3 - 2 Co/x2) SV» x')' \

1 *j f Tln ■■ ■ii iu«»MniMiiiii»iiiiii■ I o-vmt t * t ].«i
2. 3. 4. &« x4 Co/ x4 d

quse formula ad hanc reduci poteft:

a » 4«2 CO/2 *, B»M2-5/7;2^a)
Zo£ + - + TIT^T"x>J

_^flitlsi^^+...) (£), quse, fi*
2. 3.4, (5/7? 2*)* ' > v ' *

fuerit prope 45°, maxime convergit

J.TC
Quamquam allatse formulae,, exiftente x>n fem*»

per convergunt, attamen, fi plures quam tres aut
quatuor primi adhibendi fuerint termini, calculusui-
mis evaditprolixus. Intercft ergo fcire, quam par-
vum in formula (A) asfumere liceat angulum x, ne
pro n~=\go" m feptem locis decimalibus quis inveniatur
error, fi tres tantum primi adhibeantur termini. Sit
ergo error =0,00000005 quem pariunt termini ultra
tertium. Idem vero error esfe debet^LogSin^x^go")—
T C- nnYl°" C°fX 30" \ j

lioe

Isfe ) 8 C *£



hoc in cafu x -evadit ■admodum parvus, asfumi poteft
.Sin (x~\~30n) = x-f-30", Sin x= x & CoJx =t, quo fafto
, , T s:x'-io\ 30" M . 3o"a M
habebitur: Logl —-— ) 1 -0,00000005.

V« % S X 2 v*

EllveroLog(i^-ii) = MO/-iyi\^y1 -fri-)
30"(quare.fi ponatnr y ='■—' erit:

,jr+ 3o\ y- qo"\ ,-/30" 30"* , 30" 7
N

quo inferto valore exfurgit:

.30» 3o"' , 30" 3 30" , 3o"NM< ~~ 2~^+.3~_~ + 2~W = 0,00000005, un-

de invenitur x =30" \.—_ qua formula,
3. 0,0000005,

ope Logarithmorum., invefligata reperitur:
Log M= 0,6377:843 —1

Compi. Log 0,00000015 = 6,8239087
M

£0g — . =6,46169300 0,00000015 n yD

M
j\ g ._ .g_

3 & 0,00000015 ° v':

// .—__ - 145 53.. &#= i° 11' 26" proxime.
0,00000015

H Appa-
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Apparefc ergo quoties fuerit x aut = aut < i* u/
feptem loea decimalia erroribus vacua tribus tantum
computatis terminis non invenirh

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

S- v.
Vi Theorematis allati Tayloriani, prodit_ ndTanpx jizd Tangxji~dJ TangxTan? (x+n)= Tan_xx-r —~~—t — , -—■+ —s__ }" " ■

& s dx zdxz 2.3. dx'
„, n ,2n"~S/>ix.2nH^-2CoJxz\,^n4(-\-Cofxz)Sinx-

s 1anvx 4- ~-'\ 1- —: . V5 Co/xz 2CO/X 3 2.1.C0JX4 2.3 4. Co/x~~
J_ 8» i'iS-iS'Co/'-*' a + -Cofx-*)+ 2. 3,4. s- Co/x s

Fa&o ergo ac = o, five Tang X - o, Sin x = 6, Cofx = 1
emergit:
rp , »* 272 5 177;' 627i9 , 13827;11 ,lanp n = n~\ f- h ■ ~ -— k

3 15 3i5 2835 n 1559*5.

Q -,«T + " Eft vero Cotg n = -s ==■6081075 . ° r^»
/- 7/ 3 2 72 5 x — I+—■+ —— T" "" J ) qua fecundura Theore-
ma binomiale evoluta, invenitur: Cotg

*£, 3 io C c^s?



i n »' 2 7/ 5 n" 2 n'J
Cotg n=~—-— — - — — —— -- 93555 — "-" "

dn Cofn . . _
fed cum fit d_ L,og Sin n - 0 . = «*, Cofe » ent

adhibito valore invento Cotangentis n
r i n n~ 2»s n- -,

d Log Sm n - dn ( — ///- — — — "" }& v» 3 45 345 4725 _ s

quare infeegrando habebitur:

(E) LogSinn=Logn-MQ +^+ 4"5+s"^+
——— +.. A. Et inferto pro n valore »:
467775 ' J r 2

--» J = Zog Cb/« - £o£ Q- -n\ —
quae formulae, fi fuerit n < 12° five > 780 refpe&ive,
tribus tantum fumtis terminis, feptem proebent loca
deeimalia vera.

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

quan-

Sfc, ) " C e^



.quantifcatem Logarithmo Sin.x(=a) addendam., unde
■hn

Loz Sin (x-\-n)=-a -f , quae methodus in feptem

loca dcjimalia pro angnlo > 6° 3' .nullum adferfc
errorem.

*£, ) -* i <&
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