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METHODVS FACILIS
COMPVTANDI hANGVLORVM

SINVS AC TANGENTES
TAM NATVRALES QVAM ARTIFICIALES' '

AVCTORE
Leonhardo Eulero.

§. T,
Expofui anno praeterito methodum inueniendi valores
einsmodi expreffionum , quas fint produ®a ex infi-
nitis factoribus certa quadam lege progredientibus , eaquod
methodus deducta erat €X formulis integralibus , quarum
integratio a fe inuicem pendet. INunc autem , cum nu-
per expofiiffem modum fummandi huivsmodi feries

3%? i—_ &!:P + DZiP —_Jr_. 16'3__;"'1’ + 2_5%? i etc.

ex eo nmadus fum commodam atque aptam methodum
quam plarimorun productorum , €xX infinitis factoribus con-
flantium , valores determinandi , etusque beneficio mihi licnit
tanurnerabiles iftiosmodi expreffiones definire , quae pet
alteram mothodum vel omnino tra@ari non poterant, vel
Gltem tam expedite et concinne non abfoluuntur.  Quod
negotium , qUO clarins ob oculos ponatur , in fequentibus

problematis fom corplexurus.
Problema. 1.
§. . Inuenire valorem huius expreffionis per conti

wnos factores in infinitam progredientis. .
I
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) TR
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| Solutio. |
Ponatur huius -expreffionis propofitae valor quaefitus == #,
et fumtis . logarithmis , erit /s —/(1-4-p) -~
Hx4-2)4-2 (0 2)+ 1 (1) 7 (3 £ )4 (24-8) tete.
His igitnr logarithmis per feries notas expreflis habebitut
Is= ¥~ %’2%—53“‘%’4'%“1’5 £ 4 et
+% - ﬂ-—-}-f":s H+—%~m is—k-etc

S SO U LN LI i
+ ¢ 3}9 4.94 '—'l—‘ Y 6-95 ""]“‘ CtC.
P P4 PS5 98
+ ki3 20352 + Za 163 - 4016% + 5'165 5“!56 '_1'-'E'tCu
etcl

Sumantor differentia ; : eritque o
=1 ——p—x—p —p P’-+ etc.

'.l"z—'?"-i— — L -0 —1 - et
+ % + .Pz — Ps + + 5, + CtC.
—-l—— e -52+ a""‘ ?54_}—135 160' + €tc.

etc -

Cum nunc hae feries omnes fint gcometncae ﬁlmrmrf

poterunt hocque faco prodlbxt

s ) , _
;dp e I+.’P + 4._|_1h + 3+P + 15..[....15 + B3P + etc’

Buiss autern feriei fimmam nuper exhibui ; wnde i cir-
culi cuins diameter — 1, peripheria ponatut = 7 it

g T e T at itatis pratia p—=
sdp T ap -+ P (8,,“,1, POH ur facili a g =

74, enit 4 p—aqdq, atque aequatio inuenta abibit in
hanc

Bb 2 " ?‘:_:



196 METHUD FACIL. COM'PVT ANGYL: ‘%INVS

> _. Zf"'mz?t'd’q
s'x’s — _ 4 o2mdg | —— —dg_]
'deq '—q""— P - ﬁdg _+ ™ —x

' Cuius integrale et [ =IC—myg~1lg—+ Z(eﬂ.“q—_x.)_ﬁaﬂ
C (1) _ (=)

ew;é- R qrﬂ)-]/_p §
jta determinari oportet, VE pofito p vel g=—=o fat Is

5 ==

¢bi conflantem €

— 5. At fato gz—o, fit FH—1=—27q, ideoque’ -

E;—"o::ZC wg——lq+loaq::t€+lmr,erg@
C =1, Confequenter expreffionis propofitae
=3 - M g-Pp - 16D .2‘+P 264
. ° + * ®» 18 ‘s " 86
ez’JT\!P.__;,I
valor ert — ;ﬁm Q_ E I

T

. CtC.

CQI‘DH To

6. 3. Quodfi loco p ponatur 4 p , habebitur 1fta ex-
preffio :

Jl-'}-'-l-‘P 1:?‘_2 9"'%"‘"# 4'j"__? QS'—'*"J-'P S_E gtc
e e S T A, o TR

enus 1gior .yalor et WM‘

Coi”ol] o,

- 6. 4. Cﬂm s 30 hac expreffione praccedens con-
tineatur , dividatar haec per illam , prodibitque
N wckip bl ege, ’
S . L g2 ¥Vl -3
cuins proinde valor oft i :
Coroll.

et
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Coroll. 3.

' §. 5. Hinc igitur nancifcimur valorerd huius éxpredios

nis propofitae affinis :
1P gepPp  ziP aoHP wbD etC.

i 9 " =5 T 48 T n
. o e'”’*'P—i—I
quippe cuius valor erit — aE
Coroll. 4.
§ 6. Dividatar per hanc ipl exprefﬁo progoﬁta
fiet
e o e = T = R L i S i SRV
+ ' 16 ' 56 T 64 * pee v e
wafp#I

lhums fcﬂxcet valor erit — - L 7”, r

Coroll. 3.

"~ § =, Si nunc expreffio §. 5. per e}iple{ﬁonem§ G
dmid’itm , prodibit haec forma o

3ﬂ .;. r-+-P 15 2>+? _._35__ .
. . 4+P Py > ‘15"§“’P 25 3 35+PuctCn

. N G ey A
cuins valoy erit = oty

Caroﬂ 6.

§. g i fumantur bimae hwinsmodi. fénes atque alte-
ya per alteram diuidatur , obnmbtmmr fcqﬁentes fumma-

tiones.

' TVG( oV
Ry R L~ Gy e™4(e I)’lfgff
T R = R U o A . WP{emw._I}VP
| L
o 3 | T ey
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Ve )(e—1)V
vp g okp T oete, :(—n‘v_""j—ﬂ'\?" “'"’)_'—2
e A s 16+ (e P—1)(€ ‘1—-{—-1)1/@_

f—;n‘T\fiZ 8’1’”’?- I-
pap  obp 2P gl e ‘E___L__._j:___).
gt obqt wsd T T PV~ 1)

1ayaf JVP_\Y
T WL = f__if___l‘fﬂ
g * 16--q * 389 8. — -‘,’%"_WPU:’W‘/Q-IVP-

e

§. 9. Bx folutione igitur Tuigs primi problematis con-
fequuti fumus valores eiusmodi  productorum infinitis frac-
tionibis Contentolum , QUAIUM: tam  AUIMErALOres quam
denominatores fant guadrata vel nUMOELOINM* omnivm in.
ferie maturali prpgredientium , el imparium  tantam Vel
parium , eaque c}’iltis numeris auéa. Cum igitur iftivs-
modi fadores in fimplices reales, qui arithmeticam teneant.
progreffionern , refolui negueant, iflne fummationes metbc~
do iam ante cxpofia abfolui non poterunt. At vicifim
hinc non intelligitur , quinam proditari fint valores fi
vel p vel g negatiue accipiatur ob exponentes 7 Vp et
wVyg, qui hoc cafi funt imaginarii, Quamobrem bos
cafiis in fequenti problemate euoluemus.

Problema 2.

§. 1. Inuenire valorem huius expreffionis per conti-
auos factores in infinitum progredientis
Solutio. |
Ponatar valor quaefitus — s, eritque fogarithmis firnendis,
1o H(a-p)+1(x 1)+ [(x-8) - Ha-B)H R
' ' ‘ is



*

ACTANG. TAM NATV'R. QVAM ARTIFICIAL. 95

His vero logarithmis in ferfes converfis habebitur :
R g R N L AP R

fF—z
—pe e B B Bt
R A T Ll
etc.
Sumtisque differentialibus prodibit :

—ds

m:—-}—x-—:—p-—’%—p’—k—ps‘—k—p*ﬁ—etcn.

e i b B B et

I ot  Ju T T S
. etc. .

Quae feries cum fingulae fint geometricae , fummae - illas
rum loco fubftitantur , hincgue erit
B A S e S .
At iftius ferici fummam nuper elicui, quae, {i fubftitvatar,
origtur -

. ds VP

T sdp T T splangAmiyp
Sit commodi ergo p——gg¢ eritque
ds _ dg mdg ____ dg _ mdgcolA-mg
s — g tengrAmg g fin- Amg
Quoniam nunc eft 4. fin A . wg— ndg cofl A.mq,
erit integrale aequationis Imwemtas , '
]C—Is—=1Ig—Hn. A . mq; conflante autern C ita de-
finita vt fi&o p vel go— o emmefeat /¢ prodibit /C =

PO N . & . __ b
ig—Img=—=—In. Quocirca etit 75 == frking — Fiwh. 7V

. _ Jinh.mdp g
hincque § = fue _—
=P a—P o9=p 6P zge—ir ete Jin A TP

[ ] » L] [ 25 ol - -

2 s ' g — T adp "

Q. E. L

o

~oroll. 5,
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Coroll. 1.
§. rz. Quodfi loco p ponatur 47, hfabcbnm ifia
exprefio :
-“:i’) . !':*? . 9’-—;&1’3 , 4-'-?..‘ 15;-;41" ete.
culus valor exit = Irizate® = S T;;;};, “"T_f%'””’
Coroll. 2.

~ 6. 12. Diuidatur haec feries per illam, prodibitque
sup gt mmb e = cof ALm Y p o fiue

1 R - 25

—p o=t w=P ete, = cof AT

r T.09 25
Coroll. 3.,
~ §.15. Cum am fit =t ik, =t 1=E | ete.=
fin. A . rrr‘l/p ofin. A ¥ p.col A X 'zﬂ/p "
xVp wVp e

gp  16—Pp z6—P G4—P
oY 16 * =6 " 6 -7 T p

Coroll. 4.
§, 14. Dinfatur per hanc expreflionum prascendens
prietur.

—p e omp 36w L
IT'_?' ™ 4__‘? -3 P . T 5—?‘ . a5 v 36"’? etc:
wVp

€ lor et == — )
pins valor exit == g B IAVP

Z

Coroll.
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Coroll. 5.

§. xg. Si fumantur binae . huivemodi feries , earum-
aue aleern per aleram diuidarur , cobtinebontor fequentes
famationes. '

| VofinA.wVp
R R R Rl Y N q
V p tang. AimVyg
ee. == gang. A inV P
1
y=p  g==p 2P P eic, — CO{: A =7 -Vp ’
yo—g ' p—g * 25—4 * ap—g ' Voo — col. A—,_; 7V g

et R o R e S Lot

—p =g gmd 154
R I e T L e 4

Rt A e Vgfin AtV p
$eef ' 16—4q * 36—G * 45—q ° e, = ,]/;p fim AL V p

§. 16. In his expreffionibns finue, cofimus et tangen-
tes referuntor-ad OGnom toturn — 1, f&u arces circulures

in circulo fint capiendi, cuivs ferbidiameter eft == 1.

In tali igitur circulo exprimet o femiffem  peripheriae
feu arcum r80. gradunm. ln numeris autem  proximis
erit, vt confiat,

TI=8, 14155265357989 |
Quodfi vero Vp et Vg fuerint pumeri ratiovales, wm
finus et tangenies, geometrice poterunt exhiberi, exit

Acilicet '
fin, A.m—o0
cof Avm—-1
tang. A. 7:::0[ tang. A.lmm=oo

fin. Air=1 |fn. Alnz="
cofl Aim—o jcofi Aim—1}

(2]

in. A =3
col. A.im—g;
tang A2 =V |ang. A =1,

§. 17. Bxpreffionum harum vfis primum in hoc
coufiiit , ‘vt euwm ope peripheria circuli mulifidim
Tome. X1 Ce - per
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per iftiusmod: producta continua concinne poffic exhiberi,
. z

Quod vt appareat ponAUnUS P= T er cum T fit arcus

1 go. graduam erit per §. 10

3 afin. A. T 180°

:z__mi 2T et 12 2 __m2

womp  gromt om0 go e
'ﬂ" a -HBZ L] Qn'}_ a o o p—

- « MTE

_ fen

S Y m i 4n® e 164% .

L p——— fin. A. T I 8O oo e “mEomE t oni—m® * Tomimt etc.

ypde emergant fequentes pro valore ipfins = exprefliones.
Simo 1,8 =2

meme b 888 etc.
. 2 2o 4o 4o G G0 £0 B2 10, 1o 104124

fu m = 2 T s g e i etc.

quae eft ipfa expreffio Wallifil alibi a me demonfirata.

Sim—retn=—3
e 2VE . '
brid Tn%-%%-%é-%%%-%%% etC. feu
gy B g 5s 6o 629 g1 2 INIS AT app,

2

(2]

-
— E
- % e icg. 7o B 10.I0S 170 I4e 16

i o= I eG4

pe—oV 2 i ek HEe a6 etc. fent

o R nf}/ o . 5. 12 12.16. 16+ 20. 20 etc.

Lt Aeg g7 It 13 350 170 1§ 2T
Gim—ietn==~

. 26 4% 2a 576 .

TR L oTE - IS T etc. feu

T 3 6 6. qpne 12 1% 184 34, 20 eth

M 3 5o 7o 10 136 170 150 25+ 25

§. 18. Bxprefones hae , qUanquAm (tis cito con-
yergunt , tamen fant aptiores ad logarithmiim  ipfius
jnueniendum , AL ad ipfum valorem 7. Tta erit €x
Fitma expa:,efﬁnna _ ,

P g - 138 = 1 A B5 A O fen
ff.'fff—“-ia+ée(f+é+s+sg+%+etc.)
I g L LI —}-etc.)
-
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.

- = (1 T A e o))
, ) etc.
vade calculus fequent modo inftituetur ad logarithroum
fiyperbolicum ipfius 7 inueniendum : '

e g (1 e b je e s s et |

Jgs=1,008612288668

$ o, 028170876966
o, 017974835217 = s (i-t-j s -i-etc)

0, 00003176050 = 1.5 (32t Ba — e~ etc.)
0, 000000123907 = 3. (52— Bs —t she —-€tc.)
£, 000000000607 = 2 (3t de b st €tC]

_ 4.
}mo=1,144729885879

e

Logarithmus hic hyperbolicus fi multiplicetur. per
o, 434294481903251

?rodibit logarithmus communis valoris = feu nimesi
5, 14159265357989 et

qui logarithmus 2 €l Sharpio in Tabulis mathematicis

computatas et ,
o ;4‘971‘}'598726794‘133 185435, 12682 ,88290, etc.

§ ro. Cum autem. peripheria circuli per & fatis fit
cognita €X approximationibus jam diligentifime peractis,
wfai haram expreffionum in hoc. negotio fiuperfedebrmuis.
Aler sutern vis, qui ex his expreffionibus duci poteft,
confiflit in inueniendis finibus et tangentibus et. fecantibus

(UOIUIICHNGUS angulorum , qud quidem in re OpUs eft
Ccz - poffe
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fioffle valorem ipfins w. Tta fi oommus T2 q ita vt

fit g arcus 9o, gmduum erit
nf—m?  ggaf-m®  gzenfm?® '5.1,n=”_...m
fmwA b g-""" Trg a _1._—“2 - :GTLZ s zont = éénz . tCQ
hincque -

2 2
4n% ;rn _36n% _ _ 64m®
{;(}féc A % g_'—?fl_{ sPom? v ogen-m? ¢ Gen?im? ¢ Gamt-mt cte,

Forro ex § 12, pofito Vp =T habebimur
. E—m®  ogn¥em?®  pspfam? 4eniem?
cof A‘ " n g"_"' n¥ & en® o 25!’{.5'“ * 4971.7'

hincque

efc.

g AP on® 2sn% +gn7
fec. A . T T g - mwmt - e UG

Demque ox §. 14. deducitur pari modo

n Con¥ anZ = onn | pntom®

ﬁmng AT9 =59, dmom - Tar - o o ol

_ hincque -
i mo B nE—m? % . anZ—m? s ’
ot. A . n'f"'"' mg v~ A% v an¥-m® v gn® ' entem® ’C[ﬁ,

Bae vero formulse , etfi vehementer conuergant , tamen
pnlto. {funt qptlores ad loganthmos finuum , - tangentivm
et fecantionr inueniendes ; - quens vfam ﬁngulalefn ante-
quam exponamus ,- methodum ficilem aperiemus, ipfos fi-
mis et tangentes expedne computaudi : ddque fine con-
fiictis fiubfidiis ex mmnphcatmﬂe. arcuume, aliisque huc per=
mnf:fmbus theorematis.

Probsema 2.
§.20, Inuemre camonemr generalem, ad finus &t o

ﬁuus anguiowm quornmennqgue inueniendos idonenm,

| Solutio.

Formufae‘ guas hic pro {inibus et cofinibus exh;bmmus G
caohuastar » tecidunt ad formulas izm pridem notas | fc.t-
Ema pofito aren ciropli = 5, fit

Y]

fiv. A
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o _ 5% v 88 s? .
ﬁn'A‘-s-‘“‘jwnz.a—‘}-lozcg.q..v Tezeasay L erc_.«‘

o

§% 54 3] ]
tof A, s —x—— -+ oo — o T et

pofito fina toto == 1. Quodfi ergo ponatur ¢ pro arcw
90. gradunm , {lmaturque arcus propofitns s — % ¢, fiet

; wo . m m¥ - gf me a5 .
ﬁn‘ A n 4‘_‘ n g = n¥ or g, 2. z —"!'— 8 % 1.2.3.405 (S
m? 2 Je—_—'y 4 ’
A L et

coll A %q: I— e [ ot nd s Trarein

Cum igitar fit g == 7T erit -

g = 1,5707963267948966192531513216916

Hoc vero wvalore loco poteflatum iplus ¢ computato ac
fiubftitato , obtinebuntur formulae numericae , quibus tam

{fius quam cofinus arcus 74 exprimentur, Quoniam vero
tantum  pro arcubus 45° minoxibus fings et cofinus defi-
derantur erit % < 1. et hanc ob rem feries datae maxime
conuergent.  Supputani ego autem fingulos houm ferie~
fum terminos a folo ¢ pendentes in fra&ionibus decimal-
bus ad =28. figuras, quas, vt alios caicnle tam taedicler
fiberem, hic appono. _ o
Erit igitur fions arcos 7 96 graduony —
T, 1, 570996326904806619231521691G
—Z~ . 0,64596409750624625356557565636

L™ 0, 07969262624616704532C505548F

— ,?7 . 01‘00468}175'4.13531.868810’068;4;633'
+2; . 0, Co01 6d+4x 184787350821 87266035

T 0 , 0000045 0884525521 208554C4580
v . O, oooocboségzi 7‘29ﬁ 19679’258'5 149G

- :};5 6;, 0000000006688035109831467225
| - Ces e
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"—‘r-'%; . O, 000000000006066935731 1061950
mtd

— gt O, 000000000000043770654073137@‘
BT O, oooooooooooeooozsvxq-z"892855.
— 7. O, mooooooooooooooomsd8995‘403
e O, 0000000C000CCO0000003 1564550
——mme Oy ooooooooooooooooooooooi81239
~4giw . O, ooooooooooooooooooooooooo549
— 0,oooooocoooooooaoooooooooooox

Atque fimili modo exit cofinms arcus 5 9o grad. =

~1- 1, 6000000000C0C000Be000T0GA000
_ I . 1,2337005501361698273543113745
-}—?; . k53§695079010480136ﬂ63533659 -
-——;Z’%f . 0,020863 %80‘7630529608’730516’04
*%*3%5 .0, 0009192600748194.26580241‘7{5?
*—ztui;. 0, 0000252020A23?306060<A810506
—%‘%—E oooooomxo%?+7‘788;81715u3505
"%. o, 00000000638660308379185224.08
*—-}‘Elrx{._o 0000000009656596‘?,1149‘794.‘7230
pr

— 5. O, 0000000000005294400600704620
e, O, oooooooooooooogq_g‘j‘?ogx*790981:
75 . Oy oooooooooooooooox83599165213
—-&——"’—"ﬁ_. 0, oooooooooooooooooooﬂzoﬁv532*7
. 0, ooooooooooooooooooooow15285 '

. a28

».—3,-’,;—1;7,;— .0, ooooooooooooooooocoooooIo165
0

—T, O oooooooooooooooooooocooooo 20

Quo-
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Quocunque igitor angulo propofite, eins ratio ad 90" eft
primum quaerenda, Qquae it vt m ad n, qua inuenta, fi
in his formulis -fiat fobfiitutio debito modo , reperietux

" tam finus quam cofinus anguli propofiti,

§. .z Quodfi igitwr ponatur =1, prior formola
dare debebit {inom totum == 1, guod vt appufeat calCu.
lum fubiiciamus. : |
e T, §907965267048986152413216916
— ©,6459640095062462536557565636

~= 0, 924852229283650365575 565128C
-0, 07969262624616704512050554.87
- 1,0045248555348174106960706767
o ' 4.581’75‘4_z353:'&6%81006854633

~}- 0, 0998431013994987225953852134
-t  1604411847873508218726605

- 1,00000354356428608241'72578739
— 55088432352120853404580

p————ee

-+ O, 0999959437410508703319174159
e 569217292196792681170

ede T, 0ocE000006627300500111855329
—_ G65%8035109811467225

- 0, 9599999999935765790300585104
= 606655572 II001IH50

———

-1, 000000000000045514 781450054
- . 437706546731370

W
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~} 0, 0999999999999997441064 718684
ot 2571422892853

e Xy 50000C00000000000T 2487611539
- 125385895403

0, 9999959999999995999948616136

ot 515043550

—- I, 0000C0000000000000G0001 8OO 86 -
- - . 181239

1 0, 99999999999999999999999 99447
549

~ 0, 9999999999999999999999999995

. *

vode intelligitr errorem tentum 5 vmitatum in vitmis
figus ecfie commiffum, qui ob towplices additiones et
fubtractionés euitari omuine non potuit.

§. 22. Exemplim hoc adieci’, vt appareat in comi-
puto haram formularom  errorem 4 me non efié com-

miffam , easque ideo futo adhiberi pofie. Quod idem vt.

clarius perfpiciatur , calculum etiam cofinus anguli 9o° hic
apponam , qui debet effe —o. '

Tl I, Q0000000000000 00000CCO0CO0CE

— 1.23537005501361653273543113745

— ©,2337C05501301668273543118745
-4 25266950790010480126365653659

L 10965957704378 1562622510914

— 208634809635520608730516564.
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o 8945229984747745907996450
- 0102602748304265802415158
i 247372763646519894420708 -
_— £520204.237530606054810526

— &64766008408G10038981&
~ 4710874778818171505665

- 6321409473201111384.7
— 63866030837018522408

~ 05I330105007408561
~- 6565963114.97047230 °

—+;52602055905§8669
— 5204400200734620

-~ §41940I0I95H5%
~t- 34377391790981%

~ 152781595030
- I82590165212

- BL7F70LE2
~— 20695529

|~ 3ro5I45
— aI15285%

— IOI4O
-}~ 10168

- 2§
— 26

Tom. X1. Dd
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Qui confenios cum veritate tantus eft , vt de veritate da-
taram formalasum dubitare amplics non liceat.

§. z3. Quaeramus fpeciminis loco finum et cofinura

anguli g gradwam , qui cafis eff ficilis ob valorem § ==
Ac primo qudem pro fina erut tesmini affirmatiul
106794896516231321691

T
Fi-N

0, 1570796
‘ 796926262@615704502050
16044.3184787359%
56921729

== O, 15708aaf29<>c'>5"91 z564784.6629069

Termini vero negatini [uot.
-O,000645954097a06246253§557555 |
4681784135378688100
359884328521
C G628

- Oa0006+5964565681695773957537+
-0, 1570804.2960 59125 647840629069
o, 1564_34.4.6504,02308690101053195 = fin. g
Pro cofinn autem fomt termini affirmatind
1, ooooo’ooooooi:::oooooooooooocooo
25366935079010480153636553
91926027483942658
41710874778
65

=i~ 1,000025 36@959982708020845@65

Terminl vero negatiu | ,
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o,0129379055013516982735431137
208654809632529608730

' 25202042373060

638650

— 0, o12553%0e63648449081 8308051587
-t I, 000025’366959982"!0802084;54_065

it s

o, 987638340595137750 i 900402478 == col. §°
Hoc antem exemplum , etfi in fun genere eft facillinuin,
samen abunde declarat veiliatem formulasom datagam , at-
que compendinm , quod ke calculo alias operofifimo
afferunt,  — ' '

§. 4. Labor autern iftivs comphtl muito fiet minor ,
finus et cofinus non ad tot figuras in fradrionibus decimalibus
defiderentur. Pomamus igiter fammn wtam fu radivrn effe

1000000000
gtque pro hoc madio erit

fn. A% 90° = - T . 25707968267, 94
k4
~ ¢ 6459640975,00
-5 .. 796026162, 46 /
wm¥ .
— e ... 46817541, 85
Coezee.m® .
e R 1604411, 84
mII
ead ﬂji_..-ai 359887‘}3

ATy ..... 569,21
m*3 '
"""_ ....u.iou6)68

nts

w17
"’i’"'.gl-?'---‘.-oua- Og

Atque pari modo erit
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cof, A 2 90 == ~}- 100000000C0, 00
——’f- 12337005501, 86
~Hif 2536695079, OF

n5 ..208634.807, 65

-t ;;r s . 9192602, T4

mio
STo -+ 0 252020, 42

- o

... 410,87
D e even:.03,86

- ﬂ!d- T ]
mis .
e ) 65
vbi partes centefimas adiecimus, vt de vltimis figutls pe"
nitus certi efic queamus.

Problema 4

§. 25. Tnuemire canonem generslem pro inuenjendis
tangentibus et cotangentibus omuium angulorum.

Solutio. |
Quod pumum ad tangentes attinet , pomatur angulus 1eC-
tus fen 90 — ¢, propofitusque fit angulus 7'g giaduu*‘n
feu @ 907, erit poﬁto finu toto — 1, tng. A.% 9@

n

=% (nz”'_mz e i i T e etc)

tang. A . % g0 :1—”;— (z——z— Iyt La—tn £2 - etC. )

;T% (1 A= fe—ds - o 6tC. )

4 ( I -t 1s -} €tc.)
(I+ga+su+,s+ GtC)
efc.

Quodfi

~
e ——————— T ———————— -
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deﬁ antem termini primi hafum fericrom forfim ca-
piantur , vt reliqui eo magis conuergant exit

_smn_
m“ng A‘ 90 ""_'i— (nn— T
2%

. ?l'.q (52“"}— 5-+?2 + etCo
: —1—1”,1. (16t 1s 1ot etC.

gms .
.-1_- ﬂﬁg (%b+:6+ :5"_1_' Cic.
am?
-t ”1711(% "‘1“"58'—]“78 -~ ctc.

ctc.

Eft vero L= 1g— 0, 31830988618379
hincque 7 == I, 27325954475516. Quare i fimmae
iftarum feriernm quae proxime babentur , per bunc valo-
rem mult:phcemur pu::dﬂm '
tang. A . 90° = 06x97723673

= e O 6¢66I97723675

0, 2975567820597
Tr . 0,0186886502773
a5+ O 00-1‘8424752034,
= . 0, 00019758007.14.
> o, doo02169‘7’72'45
B .0, 0000024011370
me. 0, 0000002664152
=7+ O, 0000000295 864
T .0, 0000000052867
5. O, C0000DO0CEEET
2% . O, 0000000000405

T . O, DO0CTO0000043
%% . O, 00000QC00CC0C
Dda cuius

+++%+++++++++
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cuiis formulae ope tangentes in fiaftionibus decimalibug
ad r2. figuras facile compurari poteruﬁt poﬁm finy toto

T I.

Cuod fecondo ad cotangentes qmnet, erit nsdem ;}oﬁm

L o__ 1 L, S AR
Cotéﬂb A " 'E 90 — ﬂ 277-(2 ( 4‘1:.2____m2 ’+-‘15'\L-—--7JL {"Emn’-ﬁ‘:ﬁ

1%
i 6;; w + etc. ) feu
cot. & . 90° = gz gng (1ot fbd I e et )
- anzsg (I.“f"‘zz "i"ﬁﬂ "'{"‘nﬂ 4 €L, )
- m
ransi ( Tb=da e fos - £1C )
focr (T fe — jut=doe b etC )
etc.
Additis antem terminis primis erit
m I 7% x i) z
£ot. A . 7 90 g T st 2d T metm * 3a
) .
~ 57k (i it g et
2T
- nzg - 52 ( 72t 52T wwe ﬁgﬂ"etc»)
m T o
%G‘ 35 ( %3 —+ 55— s E‘ﬁ"l”CtC')
ete.
At tam feriersm loco fummis fubftituendis , quam loco 4

valore debito, obtinebitur

.cot.A.”niq: - .0, 6366197723695
— some- O, 3183098861837

™ agme O 3183008861837
111:3

k1]
m
— ——,0,2052888894145

— <5 .0,0065510'747882
mée

— 5 - O 000345059255.{4
. 7

~ T . 0, 0000202791060
" me

— 2 .0, 0000012366527
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—Tr O, Q0CDOCOTE4559
= oiE . O, Q0000004 59"
. 0, 0000060002959
— B>, 0, DOOOOOOOVOIES
— 3. 0, 00DCONOCOOOT X
Huinsque formulae ope cotangentes angulomm omnium
90. gradibus minorum expedite reperiri poterunt.
: Q. E. L : ,

§. 26. Quangum ex datis anguli finu et cofinu eius-
dem tangens et cotangens inueniri pofftnt, tamen diuifio,
quae adhiberi debet, plerumaque nimis molefta effe folet.
Quamobrem formulas hic datas multo aptiores efle merito
arbitramur ad tangentes €t cotangentes quorumuis  angus
Jormm inueniendas. Vt autem veritas barum regularnm
perfpiciatar, eiusmodi exempla tangentium er cotangen-
tiom ewoluamus, quae per o fint cogaita.  Quaeratur ita-
que tangens angull femire@i feu 45°, qum conflat efle
aequalem finni toti fen z. - Drit igitur m=—x et #=3:
vade termini prodibunt fequentes addendi :

©,6366197723675

©, 2122065907391
1487763910298
23360812847
37577350¢%
154359435
423784

Iryz24

325

9

1, COOOO00000TOG yii
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whi in additione vltimae columnae £res voitates font ade

ieftae , quippe qQUAe prodicurae  fuiffe cenfendae funt -ex

. fequentibus columuis , i affvifens.  Ceterum ex formula

manifefium eft tangentem anguli re¢ii fore infinitim ob
y—m=——o0. FPro cofangenie {bmamus exemplum  anguli
redti , cuis cotapgens et —o. Cum igitur  exprefix
nofira cotangentis Omnes tesninos practer primui habeat
pegatinos addamus terminos negatiuos feorfim , qui ob #
~yz=1 ita & habebunt.
| 0, 3183098861837
0, 1061032953946
0, 2052888894145
63510747882
8450292554
202703060
12536652
764959
47597
2060
186
1

015366197723675
Terrninus autern affirmatious , 2 que haee fimma  anferr
debet eft '

0,5 3166157723675

a4

jta vt cotangens anguli vecii adtuy reperiatur == 0.

§.27. Kt auntem hacc, quae de inuentione fimtm
et taogentium attulimus ex feriebus meis nuper expofitis
confequuntir , tamen esedem bae formalae ex aliis jam
Gudum coguitis fexiebus deduci potiffent, * His igiwx 1e-

| lictis
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ictis grogredior ad ea, quae huic methodo fommandi fe-
ries funt propria , atque modum docebo facilem inuenieti-
di logarithmos fimwm , et tangentivm quoramcnngre an-
golorum § qui eo magis eft notatu dignus, quod logarith-
mos ﬁue finoumn five -tangentium  pracbeat , fine praénis
iplorum finuum ac tangentium cognitione,  Cum autem
logarithmi fint duplices, vel baturales feu hyperbolici , vel
decadici, in quibus logarithmus 1o ponitur == I, vtrius
que generis logarithmos hic inuenire docebo. .

Problema, 5.

§ 28, Definire logarithmum tam naturalem quarn
confictumn fige finps five cofinus anguli cuinscumgue  pro-
pofiti. |

Solutio.

Ex paragr. 19. capiatur pro logarithmo finus inueniendo
expreflio haec
Ao m an?—m?  gani_m2  genfmE .
finAg9=rqd- " ma— T clt
guae in logarithmos conuerfa ftatim dar _
mo__m - —m? i
zﬁn.A.n—q__l‘n—--{—( i j,;z—)—i-—Z( I ) -+ ete.

Quaeratur primo logarithmos naturalis finus anguli 7+ ¢ Ry

- 2 gc”, eritque logarithmis per ferics expreflis

In A Zg=lg-t+-I7

— (i S
sz(x—!—&z—{-;s s — etc, )
.5‘_3315 (I-—r"&z"'l—gs’_!"'w?‘—i"em )

R +*u" ( e ol y—!- g 154 ""i— etc. j
etcC. -

"TMn Xza . Ee ) -

-
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-

fiue Ifin, AZg=slg—1%— Iz
e Bt 2 nt Rk
- f’fm( S e - —HetC.)
- ,_3 5(43'—]— St it sbs -8t )
' 4;4n3(44‘+94+15“+ ++etc-)
etc.
Quodf mine loco harum feriemm fummae - proxxmae fib-
flirnantur, eacque per coeﬁmxcntes numericas thultiplicentuz
prodibit !ﬁn AT g0’ ==
7g 2!2-—31n—1—lm—+—-l (2n— m}——%—-a’(zn——{-m)
”“,F‘ . 0,16123351671205860911810379
— i . 0, 00257260105847306848487511
— = . 0, 00000032844783567260267978
— % . ©,00000398179316205501892449
— e . 0, 00000019425205465196979631
— Tz . 0, 00000001001 328748812045486
— Tz . 0, 00000000055404135618987888
— nte 0, 00000000002914859658937808
— TE e 0 ,.00000000000161797979' 778706

— %+ 0, 00P0000000000G0YT690g05 I -

- Tz + 0, 000000000C0C0051682754587
— It . 0, 0000000000000002960770778
™2 . ©, 0000000O00QO0000I708 1S
— i;f; . ©, 0000000DACCOCHOLOTHYI 3
’%13: . 0, 00000QOEOCO00NTHCO05 T8
m3z

i SR Q, QQ00QROROLOV00L00CO0 3 4

qui |
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qui termini pofitemi etfi non eousque fint continvati ac
priores, tamen -poteftate Viterius porriguatur nifi fic -1,
. Dat sutem haec forma legarithmum hyperbolicum finus
anguli % 9o°, pofito finu toto =1 eiusque logarithimo =—=0.
Debent autem pro hoc negotio etiam numerotum 2,7,7%,
on—m et on—-m logarithmi hyperbolici accipi, itemque
ipus ¢, quem fupra indicauimus. Hac vero ipfa me-
thodo poterit /4 accurativs exhiberi. Quodfi enim po-
mtur m==1 et #z—2 et [fin A, 45/l =—dl2
ferierum vero fummae additae conficient vt fequitur.

©, 0408083791'7801415227952595
1607875658420667808046¢
141138199743238441687
1555387953927741'767
1807001510275314.2%
24446502656544%
5259529761901
44477228683

© 6I921031X

8676234

123221

1765

25

0, 0404‘705938719I103834.4.65527

qui valor ponmatur tantisper == ¢ eritque Jg ==t g le e
1le—Ig3—1I5 eft vero

Ee 2 . 2fa
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2]2—=3,11916231251975380237754454 .
l3—=1,00861228866810060120524526
1/ 57=1,600437912434100537460075935
gl2-/1570, 41T11211141754382638153993
Q==0, 04047059387I01103834465527
lg==0,45158270528045486472619520
l27=0, 69314718055994530041723212,
I29==1, 14472988584940017414842732
qui eft valor pro logarithmo byperbolico ipfius m, quem
fupra minus- accurate §. 18. definivimus.  Quare fi ifte
valor loco /g fub[htuatur, ficili negotio logarithmi hyper-
bolici finuum quornmuis angolorum reperiri poterunt, vbi
hoc tantwm eft monendum, numerorum 2, m, #, 21—
# et 2n~-m logarithmos quoque hyperb’olicos fomi de-

bere ; qui vel facile computantur vel paffim computati

reperiuntur.  Bx logarithmis autem hyperbolicis inveniun-
tur logarithmi communes , fi illi multplicentur per
O, £342944519525T 62

Fiat igitur haec multlplicatio, et tum addatur 10, eo

quod in tabulis ordinariie logarithmus finus totius poni {0-

Iet — 10, quo fa&o erit

log, fin. A, f 90’ = l{en—t-m)+I{1n-m) = Ilm-3ln
- 9, 5940598857021 8019 .

0,070022826605901GK

— . 0,00I11726644166184.

~~ i .+ ©,0000392291464539T

~— & - 0,00000172927079836 "

—ic. O, oooooquz}so’zgso’ég

— aiF. O, 00QRQ0U004.34871550
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~T7. 0, ooooooooozg 1931232

~ ¢, 0, 00000000001265007

—_ E? . 0, COQCOROCOROOT02G 8

— . 0, 0000000000000395 T

— . 0, 0000000000000 24,
m7+

— Zr. 0, 000000000000000T S
Huivs igitur exprefﬁoms ope logarithmi fimwm ad duo-
decim atque etiama  plures figuas computari  pote-
mnt : i quidem 7 fit <<% quibvs cafibus termini duplo
pauciores fufficiunt.
Pergamus ergo ad logarithmos coﬁnuum deﬁmendos

id quod commodiffime fier ex aequatione cof. A.; ¢ =

3Eem?  ni—m? 251 e 2

R g om e CIC
ex gua fit

{ cof. Apggoa——-l”:’_&:’ﬁ
AE A5 e ete. )
- zﬂ."‘ T P - 1D
“% A 3s - ds g0 etc)

B
e (Bt B et ete )
' ‘ etc.

{eu ﬁlmmls proxime fumendis erit

Icof. A.§ 90 *-—Z(n—m)--i-l(ﬂ—}—m)-zln
~ & .0,23570055013616982735
—ot .0,00733901580206602727
—ai + 0,000482358880314040063
B .0, 00003879475632402982
| — P+ 0, 00000340 §272608965 10
. _ | Ees —
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— . 0,00000031430809718659
— T .0, 00000002989150274450
- Zﬁf .0, 00000000290464467236G
——:{}:: 0, 00000000028682639518
— B% . 0, 000000000028680760744
- 137 . 0, 00000000000289697956
— B, 0, 000C0000000029506024
~ B . 0, 00000060000003026249
— T . 0, 0000C0000000005I2232
T — 2. 0, 00000000000000032579
— . 0, 00000000GDOCEA003375
— . 0, 0000000000000000055 2
5. 0, 00000000C00C0C00E003Y
,Ts. 0, 0OCCO00000DCONOC0004

Hoc modo igitur reperitur logarithmus hyperbolicus cofi-

nus cuinsque anguli, exiftente logarithmo finus totins— o.
At logarithmus ordinarivs obnnebltur ﬁ ifte logarithmus
multiplicetur per

o, 434294431903251 82
atque ad eum addatar ro. logarithmus filicet finus totius
in tabulis receptus erit igitur
log. cof A .7 90’ == 10, 000000000000000

—-"Zﬂ+l(ﬂ m)—{—!(fzn}—m)

—E . 0,701404850341892
—a « 0;,005187204065451
-— 'ﬁa- - ©, 000209485%0001%

~F .0 » 0000I6848348597




F
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orme i—% . 0, 000001480193986

_ 12

-2z O, c0000013650227%
14

— T 0, coooocoizg8Irvis

m'e
— g5+ ©Q, 000000001I26147%

8
e O, 000900000124567
— 5o« O, 000Q00000CL 2456
— T . 0, 000000C00001258

% .+ ©, 00000000000CT 2§

— 75« Oy folalolo]s]slelalole]olo] o §;]

m28 .
— T . 0, DDOOCOD00000001

¢ inuenientur logarithmi vulgares cofinmm  quos
idgue ad 14 figuas in fractioni~

QEL -

§. 29. Ex datis logarithmis fimmum et cofinuum in-
venimtur primo {latim logarithmi {ecantiurn et cofecan-
tinm. Deinde cum tangentis logarithmus prodeat, fi ab
aggregato Jogarithmorum finus totius et finus anguli dati
fubtrahatos logarithmus -cofinus , erit pro logatithmis hy=
perbolicis. pofito logarithmo finus totius = © 5

n—m __ g
m

Hinc igitu
jumcungue anguloris
bus decimalibus.

Jtang. A . 5 oo’ = Iy 1
| —0,934711655830435
4™ 0,072467033424103
Lo 07004766414748623
4™ o, 00039203043247%
4T .o, 000034812963162
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et ig . O, 0000032X4019654

o} %‘rm . 0,00000030429048300
14

ﬁ— %’W ."0, 000000020359461%

o B . 0, 600000002575496

W k8 .
~ L. 0, 000c00c0c0285208
w55 « O, CO0Q0000002858¢
i~ 77 . 0, DOC0000000C2801

- mté
~F- 3¢ . 0, POOO00000C00294
. O, 0000000000003 5

>~} qzv . O, OCO000000000003

Huius expreffionis antem negativum dabit cotangentis as-
guli 7 90° logarithmum hyperbolicum. Haecque exprefs
fio magnam afferet vtilitatem in Hydrographia , in quam
ab Halleio logarithmi tangentium fimt introdudi.

~$§. 30 Simili modo logarlt‘hmi vulgares tangentxum

bmc inuenientur , erit feilicer

log. tang. A. 90"“'"1;2—;? Il
~+ 9, 594059885702190
+ % .0,031472032735990
- & . 0,002070027623789
—+ 2 .0,000170256653563
-+ T . 0,000015119077799
E.’—: . 0, 000001395 831000
»3—-2%;.0,00,0000132153555
e ::3;—’; . 0, 000000012'749785

s
" == 3. 0, 000000001 248812
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gt d _

o1 Ts -0, 000000000125864
20

- 25 . 0, 0000000000 12416

o T2 . 0, VODOOOO0000I256
%4 . 0, 0D000000CO000128

4= i « O, OOO000000E0001S

et 7 . O, OO0000000CT0COT

Quodfi hinc quaeratur logarithmus tangentis angnii 45a
gradwm etit 7= 2 et m= 1, fietque fmma friel |
-@,o©78680081839977
1203767264868
26602602110
590588976
13631162
822640
7782
I9X
o

-Q10080001Q5525732£
doparithmi wero mumerortm naturalivm. funt

i3 —0o0, *65)“8970@04'33601'83
—J2 =0, 3010299956639811

0, 397940008672037F
addatur 9. 5940558857021902

Tem. XI. . Ff | 9;
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9, 0519998944742579
itemque , ©, COBO0DIO5E 257721

10, B500000T0C000000
qui et logar Lhmm tangeans anguli 45. grad.

§. 32. Qunifi quis igitur voluerit tabulas . fnoum et
E ngenrium encamgie logarithmornm  corapurare ad duo-
decim figuras in fradtionibus decimalibus, dum tabulae viig
receptic e4s w@ntum ad feptem figuras. exhibent; is fequen-

fibus regulis vei poterit. Propofitos fcilicet fit angulus =

go. graduum  erit,

fin. A% 90" =%

. 1,5797963267949
.. 0, 6459640975062
0,0796926202461

— % . 0,0046817541353
-t "’-52 . 0, 0001604411848
— M . 0,0000035988432
T . 0;0000000569217
-l . 0, 000OCO0006688
2 . 0, 0000000GO006T

tof, A . & 90° == ~4-

— ™ 1,233700550136T
m4
o 0,_2536695079010
—Z; . 0,0208634807633
B . 0,0000102602748
mio -

I, 000000N0000CO

S5+ 0, 0000252020424
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A- 12 0, 000000410875
— 2% | 0, 0000000063866
-T2 . 0, 0000000000656
. ©, 000DCO000000E

P

mug AT g0 — = .0,6366197723675

- . 0, 6866197723675
T.0,2975567620597
B2 o,0186886502778
™ o, 0018424752034
% .0, 0001975800714
m o, 0000216977245
m .0, 0000024011370
o .0, 0000002664132
m .0, 0000000295864
A .0, 000000003286%
T .0, DOO0O0000365 1
%’f;— .0, 000CO000C0405
;’%ﬂ; 0, OOBOOGO000045
w2 .0, ooooooooooogs

+++++++++++%%

cot. A, 5 90° == %‘0,6366197723675
—_ ,,f” .0, 3183095851857
-— mH_m 0, 313'109895133’?
- & - 0, 2052888894745
~ i .0, 0065510747882
Ffsa o




“
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L0, 0005450292554
.0, 0000202791060

’,—1%% .0, 000001 2:366'55.7'
n - .0, 0DG000076495 9"
w6, 0000000047597
m .0, 000000000296 G

mi? \ )
0, O‘O_OOOO’OOOOIS;.’

| ont?

Cophe e

st
B5 « 0500000000000
\.

log; fin.. A. 3 909’:::?(:2 = Y- I{ 2 -yl —3 I8

o -

e -

o -

i

v

—

——

o

~- 9, 594059885702
nm—ﬁ- . 04,070022 8266059
f——f . 0, 00TY172664416
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Quodfi hic logerithmus a 2o, fubtrabatar , prodibit loga-
yithmus cotangentis elsdemn anguli % 90%.  Simill autem
modc logarithmus cofinus a 2o. fubtradus relinguet loga-
sithmom fecantis , atque logarithmius finus. 2 20. fubtrac-

tus logarithmum cofecantis.
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