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CAPUT IV.

DE CONVERSIONE FUNCTIONUM
IN SERIES. |

70,

En Capite fuperiori iam ex parte oftenfus eft uwfos , quem
exprefiiones generales ibi pro differentiis finitis inventae ha-
bent in invefticatione ferierum, quae. valorem cuinfque fun-
&ionis ipfius » exhibeant. Si enim gy foerit funétio dara
ipfius & , eius valor quem induit pofitc w==o , erit cognitus;
hicque fi ponatur == A, erit uti Invenimus :

xdy . widdy %343y whdéy

— —— i —t— o &C. = AL
de | Toadx?  1..3dx3% 0 L.2.3.44%% -

Hinc ergo von folnm habemus feriem plerumque in inftaitum

excurrentem , cuins famma aequetnr quantitati conftantt A,

etiamfi in fingulis terminis infit quantitas variabilis # fed etiam

ipfam fun&tionem y per feriem exprimere poterimus , exit enum:

yﬁ.ﬁ,-}-i@—-'mddy ‘xadaAy . m4£ﬂ—“‘_+&‘3“
dw o T2de® | n2.3d8% Io.34d8%

cules exempla iam aliquot funt allata.

71. Quo autem haec inveftigatio latius pateat y pouid-
mus fun&tionem y abire in % , fi loco » ubique fcribatuf
x4, ita nt z talis fit funtia ipfins m—iLm;qualiS y eff
ipfius #, atque oftendinms fore: -

j % A 3
L 0ty ordiy | etdty g
de | toade*  L2.3d%° 0 1.2.3.4d%%

Guin igitor huius feriel finguli texmioi per continuam ipfite
y differentiationem ponendo dx conftans sinventri , fimulque

N i emnt

A

— . e i A T

yalor ipfius = per fubftitationem « - in locum ipﬁusxaf’ﬂ{

gxhiberi queat; boc modo perpetuo obtinebitur feries valor
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ipius » acqualis, quae i o fuerit quantifas vehementer par-

va, maxime convergit, atqué non admodum multis terminis

capiendis valorem ipfius = proxime verum pracbebit . Ex quo bu-

ius formulac in negotio approximationum uberrimus erit ufiss . |
7z, Ut igitar in infigni huius.forml:llae ufu oﬁ'ge-ndemdo ,

ordine procedamus, fubftitvamns primo 1 locum ipfius ¢

funStiones ipfius » algebraicas. Ac primo quidem fity ==«" ;

eritque {i #x1a loco# ponatur === (x+a)*. Cum igimur fit: 2
& ddy
oo R ¢ 2 O F A
dx ’ d’x 2 ( ) 7
d3 y d"‘y 7 3
T3 == n(w--x)(m—z) Pl v n(w—r) (ﬂ—-z)(n-a) a2
&c. _ .
his valoribus fubflitutis fiet: ) - _
7 n(n-1) . O
) =ty — I ————p M oy . AR @3 e
(N-!- ) + I : 'l‘ I 2 .‘ _;.,-—--—L o 3 +

quie eft .notiffima expreflio Neatoniana, qua -poteftas bino-
mii (x4®)" in feriem convertitur . Huinfque feriel termi-

" porum numerus femper eft finitus , fi » foerit numerns inte-

ger affirmativas.
73. Poterimus hinc quoque progreflionem invenire,
quae valorem poteftatis binomii ita exprimat, ut ea abrume

‘patar, quoties exponens Poteﬁatis foerit numerus negativus . .
Statuamuas enim .
— ﬂx’ ) xx /]
W —-—; et TS x+w”m( )
wtu’ ( ) %t

ideoqus habebitur: e
a0 = o oy aln=xtwr a(n=1)(n-2)e"83"
_:-_'—; =&§.\‘ - - - .{_ e + &Cn
{24) 1(agn) © La(epu) 1.2.3(%Ln)3
-dividatur vbique per %", eritque |
(418)= = 5- ne"u  aln-Dxruwr a(n-1n-2)gT0 W |
Loy~ e - - + &ec.

EXTY + n2(xln) 0 L2e3(als) 3
* Pp ) P

[0 1]
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Ponatur nunc — 7 == m ; prodibitque
pn m(mi D" wr m(mlr)(mp2 s 6 &

(N.[_u)m :;vaz_}_-"I'E;@ + ‘I.E(N—[-%);— ,1.2.3(m4_@)3 f.“_a

quac feries, quoties m eft numerns ‘integer negativus, finito
terminorum numero conftabit. Haec. igitur feries aequalis eft
primum inventae, fi pro © & =z feribantur o &
cerit enim inde
P R A G e i
= |

oz 1. 2.3 ée
v4., Haec eadem feries quoque deduci ‘poteft ex ex-
preflione initio § go. data. Com enim, fi pofito x=o,
abeat y in A fir: '
xdy  wxddy  wxidsy | owtdty

T x| 1adw?  12.3dx% 0 L.3.4d%%
ponatur y=x(x-+a)"; .eritque As=a’;. & ch.
d . o .dd ‘
i ==n(xt a )”" =3 = , ;p—f == ?3(7@-—- 1)(x+a) #1”2__%,
.43 <, o ' ‘
E—%:n(nw-l) (m-ﬂ—f'z)(x;g.a)”"‘ﬂ“; &e. fiet

‘dividatur per - 4" (v 2)", "atque prodibit:
na~rx | Hu—x)aTrar
i{whe) ra(xle)? -
quac pofitis refpeftive u, & & —m PrO ¥, 4.5 7 orietur
{eries ante inventa. S ‘ o
 ws. Sipro’m fathantur - sumeri fradli-, ambae feries i
infinifum -excurrent, interim tamen fi' % prae x fuerit quan-
titas valde parva,-vehementer ad .verum valorem convergent:

(M-i-ﬂ)m” Ry

Sit igitor m:"—_%j & x==a’ , erit ex ferie primum inventa:

e ———
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Y plp-y) v ;L(}L-P)_(_}_Ljil_’z g_ﬁ_'_’]_&c_
) = I+v?+ I S S N LA e
Series autem pofferius inventa dabit: = -

! +M)T: a!’-'( I+JL i _}fg.i ﬂzﬁ a (}'L}_v)(“".‘w)”a_[_&c.)
Vo War g ) " vean(er fau)r V2030 (@ )"
Haec autem po&erior feries magis convergit quam Prior,.
cum clus termini eriam decrefcant, fi fuerit #>e? , QuUC €2~
fu tamen prior feries divergit. . |

Siigitur fit p=I, V=2, Cert’ :

. .
o iyme (1 T IR )
2(at pu) | 2.4{a Low)® 2.4.6(a* L u)? _
fimili modo pro v pouendo nameros. 3, 45.3. &6
- manente ==L, GMLH

3 : #w' C Lo e B ;‘ . l? ' . ’

34 '3',5’;91 iy %) @ 3.;6.9(_;;4 _i.w) 3
4 1. R ) s w? ‘ 1. 3‘9 2 37 )
4 ) e L L e e LT g i . )
V(e _i-%) 4(' '4'_4"?.}.-.w)+4-.8(:1-4’{..:4)? {4.8..1‘2(&4;].%)3 & )
Iy 7 . & #* I'.é' 11 #%3

S, 5y g == ( T R S T ISP —— 1 }
Viet pr=a T 5,@54_‘14)_}_ ”).'I.O(ﬂ5+:u).2—[~ 5_..10.15_(45+.u)3T&C' ‘
&ec.. '

76.. Ex his ergo formalis facile cuiufque numeri pro-
pofiti radix - cuiafvis poteftatis  invenizl poterit .. Propofito
e1im numers ¢ Quaeratur pPoteitas ei proxima, five major fi~
ve minor: priori cafu » fier numerus negativus , pofteriori
afirmativas. Quod [+ vero: feries refultans non fatis conver-
gere videatur, multiplicetur numerus ¢ per quampiam potefta-
tem puta per fv, fi radix dignitatis v extrahi debeat, &
quaeratar numer] . f¥ ¢ tadix , quae ‘per f divifa dabit radi-
cem numeri ¢ quaefitam.. Quo major autem accipitur nume-’
rus f, eo magis feries converget ; idque imprimis, fi gquac
piam fimilis poteftas o non multum ab #v ¢ difcrepet .

Pp 2 EXEM-




292 CAPUT W.
EXEMPLUM L

uacratur vadix quadrard ex numero 2 ‘
Si fne ulteriori pracparatione pomatar #==1 & #==1 fiet

Vo= 4 ——+ T3 £ 35 - 4 &,
2.2 24427 2u 4o G2 3
guae etfi dam fatis convergit, tamen pracflabit numerum 2
ante per guadratum quodpiam utk 23 multiplicare, ut pro-
dufum g0 b alio quadrato 49 minime difcrepet . Fancob-
iem quaeratur radix quadrara ex §o, quae’ per § divifa da-
bit ¥ 2. Erit autem tum e=7 & w==1, unde flet:

. 3 1.3
\/50—“‘2-55/227(1-];72.;0-!- - 23 {_&c.)

2,450 2.4.6.50 3
{eu

PR OUNE S O

' I00 100.2C0 I1C0.,200.300 o

guae ad computum i frattienibus decimalibus inftitnendum
eft aptiffima. ‘ |
‘Erit enim

1 — 1,400000000CC00 "
Toes == I 4000000CO00
FeTaeeiie == ' 210CCOCO00
Legiserreesaet= 35000000
praec. An 335 == 612500
b praec. in g3ve= 1102%
pracc. in gae == 202
praec. in ;4% == 3

Ergo v 2== I,4142135623730
EXEMPLUM IL
o . Guaevatur vadix evbica ex 3. ' ,
Wultiplicetur 3 per cubum 8, & quaeratur radix -cubica ¢X
2.4, erit enim V' 24 == 2"‘\;35 Ponatur ergo
__ =3 & wzSe 3, eritque




C —

' I 4 1 4 7
I"_"'-—+"—"_u'_—"'_‘—"’-"l'_"n-—.—'+&Co
24 24 48 24 48 72 )

quae feries lom vehementer convergit, Cumm quilibet terminus

(
{f3 :%(1m%+;im%}z~+&c.) {c-:.u_
(

Plufquam oflies minor fit praecedente . Sin autem 3 multl-
plicetur per cubum 729 fiet 2187, & |
3 3 3
2187 =V (133~ 10) =9V 3.
Erit ergo ob a=13 & u=—Io '
S _ 110 E_._i.xo“ _L4.7 103 8
Vi3=s ( _3.2187+ 3.6,2187* 3._6,9.,21873+ C’) -

cuius quivis termipus pluiquam ducenties minor eft quam praeced.

.77, Evolutio binomii poteftatis tam late pater , ut
_omnes fun&iones algebraicae in €a comprehendi queant. Si
enim ver. gr. quaeratur valor. huins fun8ionis V'(a 4 2bx+ cxx)
per feriem expreflus, hoc per praccedentes formulas, duos
terminos tanquam unum .confiderando fieri poterit. Deinde
vero haec explicatio fieri poterit ope expreflionis primum
traditae: nany fi ponatur V(e -+ 2bx + cxen) ==y ,quia pofito
x=o fit y==V a, erit As=V 4, &.cum differenrialia ip-
fus y ‘ita fe ‘habeant: 3

.ﬂ_‘l—— _ b+ cx

da V(a+ 205+ cxx)
@f__ ac — bb
dx"'_' T 5

(¢4 262 + cova)”

ﬂa_?_’____.‘ +3(5b—"ﬂc)@+c.@ |

e’ - >
i (a4 260+ cxcw)*
dtv o 3(bb— ac)(oe — 5bb—Bbex —yecxx)

dst 7
&e. (@ 4 2bx + cxx)’

Ex
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Ex his ergo obtinebitnr

P
¥ (adaduLeni) ~

(bb~ac)(3bb~ac+Bbew-4ecin )n#
7

' 8(at2 Em'{-«mx)? ' :

Quodli ergo ubique per v (ev2bwFome)  maltiplicetne
fevies fiet rationalis, eritque .o

(bt -ac)s

V(a2 budcnn) = a+zbn¢+cm“-(!ﬁ+m)x'-— Tt et —
(bb=ac)(btcu)xs  (bb—ac)(5bb— ac+8bex-gecns)nt

2 {atabutonn) 8(at2bwtonn)3
five ' . :
ot bosemyat- 2 Ghmde | (bb-aci(bton)as

Va  2{atrbstesn)Va 2{aF2butcnn)*V 2

78, Tranfeamus ergo ad funCiones tranftendentes, quas loco

y fobltitamus. Sip itaque primum y == lx, ac pofito x+ w lo-
co » fiet z=/(x+®). Sint antem hi logarithmi quicun-
qae, qui ad" hiperbolicos rationem teneant z : 1, eritque
pro logarithmis lyperbolicls #==1 & pro tabularibus erit
#==0,4342944819032. Hinc differentialia ipfins yzix erunt :
dy  m  ddy n 43y am

e T e

Ly s — — - &c. ex ouibus con-
de % der xR0 dan g0 o 4

i _ R T P 6%
ficitur s Hw+ o)==l 4 —— L — 1 &e.
X 2x* g ¥ 4ut
Simili moedo fi o flatnatur negativum , erit:
B : GG v 76 3 Bin G
o — o) == g = — — — ot e e B2,
: x 2% % xd 4x4
Quodfi ergo haec feries a priori fubtrahamyr , fet
x4 &) E @S @7
[ —— =2 -—-}—-———-=~-§- + +&g,)-
K==0) X g3 5% ¥ 7x7 :

79

s BBV,

.(5“5"-5.%}.%’ o (bé_'f—vw)xx ! _(%“’_’“)@;FW) e
v (at2but-co) 2(4+25i°“+f””)? 12(4+sz+mx)é.

== OC-

&CU *

o
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o, Si in ferie primum, invenia

700 no* 7w 8 0% + &
= — ' — {Co
M wto)==IixT T T s T
¢ "y
000 .
SR . oerit who—m——; &
ponatur ® —; —
fai K
W5t o) == lutdn—I(um)y=lnt —— — o+ &

y—w  2(t8—u)*
atque
74 axx nx s

e 1) e Jgg e - &e.
Hp—x)=1u w~—x+ P R R e + e

fumiogue » negativo -habebiour :

.92 nER : - 73 wxt
Huey=ln+ ——F — —+ —= .
( ) s+ax  2(wtep g(wtu)  4(utw)t
Harum ergo ferierum ope logarithmi expedite invenisi pote-
qunt , fi .quidem feries valde convergant . Huiufmodi, autem

erunt fequentes , quas.ex inventis facile deducuntor:

iChy 1)-=l»v+-72(-1"=- o I SR +8cc.)
‘ AN 54

2x% eL 4
Ko —) == e -——-'ﬂ(-{—+ L L A . »I«&c.)
- ®  2xx 3w 454

?uae duae feries, cum-tantum fignis a f invicem dilcrepent
1 ad calculum revocentur, ex logarithmo pumeri » cognito ,
eadem opera . logarithmi ambornm numererum a4-1 & w-—1

- reperientur . .Deinde. ex reliquis feriebus erit:

1)z Iwe— (E— I W i &c:>
W )=Kw—1) 127 P e R + 7&57.,'%
l(m“l :lwn-ﬂ(»'f-_u_ t o . : = : — - 8:Ca>

) \e—z 2(w-1)° ?’g(m«-z)s 4{w-1)4 .

I I

k3

Hoeq1) == In n(—~—~ LI [ S L Sy
* A T G s e
Bo. Ex dato ergo logarithmo numeri # , logarithmi

- nje
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aumerorum contiguorum w431 & x-—1 facile inveniri po.
‘terunt § quin etiam ex logarithmo numeri »—1 logarithning

numeri  binario maloris Sc viciflim eruetur . Quod quamyis
i Introdultione uberins fit oltenfum, tamen  hic quaedam
exempla adinngemus .
EXEMPLU IVE I
Ex daro mumeri 10 logarithmo byperbolico . qui off
3025&3092994@ . logzmz'ﬁems hyperbolicos nwmerorsm 11
O TRUVENIPE .
Quouniam: haec quaeftio logarithmos hyperbohcos fpe&at
erit m==1; 1deoqu.e habebuntur hae feries :

‘ 1 I I 1
lIx:::lIo—l--—--»- -+ —— —&ec,
10 2, 10%* 3. 10% 4 10%  3§.'10°
X R T I I
Po=iliom — — — s e e e B,
I0 2, 10* 3. 10% 4 104 3. 107

£d quaram ferierum fummas inveniendas, colligantur termini
pares & 1m_pares feorfim , eritque '

I . |
= =2 0,J000000000000 | ———=x' == ¢,0050600000000
10 r s )
. ‘ i
5. 100 — 0,0003353333333 T 100 == 0,00002 50000000
T . ;o L
“—S 57 == ©,0000020000000 PN =% 0,0060001666666
) < . 10
—— _"0000050014.28 ' t : | 2 00
7. 107 - - 7 37 5 oy S O000000001 5
—I__' ‘ f—] I . ‘ )
g. 107 == 0,0000000001 111 | —~—— == 0,0000000000100
: . 10,10 :
-——I—~ , I o
11.10% = 0’0000000000009 ——— = 0,000000000000F
12.10%° \
fomma = ©,10033534773 10 | fumma == 0,00502 51679267

Sum-
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< Summa utrinfque erit . . . ©I03 3603156577
€ Differentia ambarum erit 0,09%53101798043
Tam eft /10 == 2,3023650929040

Ergo erit 11 == 2,3078952727983

& . 9 = 21972245773363

Hinc porro erit ! 3 =1,0986122886681,

& Iy ==4,5951198501346
EXEMPLUM IL

Ex logarizthmo f ypmbalzco RURTETE OQ MWURC IAVENE0 INUC~

nire lo‘grz;zrbmum numeri 101e
Adhibeatur ad hoc {eries ﬁ:lpra 1~n~venia'-'-

‘zgx+1)_-:z(-—1)+ ek s

LA LE
in qua fiat x=—100; eritque ¢
2 2 2
Ito1 :199-!-'——--!*—— e e e e B2,
. 100, 3. 1003 3. I0Q.° 7.. 1007

cuins  feriel fumma ex his quatnor ferminis. colligitur
=.0,0200006667066 , quae ad /g9 addita dabit
l1012=4, 6151205168412,
EXEMPLUM I

Eyx daro logavithmo tabulari mumeri 10, qui eft =1,
VERITE logm:mmas mumerorum 1L & 9.

Quontam:  hic logarithmos communes tabulares: quaeri-
mus , erit n_o,4342944.81903 , pofito ergo %= 1Q erit:

lII*'_"!Io—}--—_—,‘- e ~ -} - &
0 2, 10* 3. 103 4. 10°

zp..,zm_..__.._ — — — .
‘ 10 3 107 3. 103 4, 10°

Qq - Cob
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 Colligantur termini pares & impares feotfif ¢

. : : . o t
e % 204481 e 2, 0,002 E7 L :
S 1o- 004347944 .'993 © . 10% 0021714724053
: 014476 éz i c1085736
e T 0,0001 , e 522 0,000 2
107 ) 447049273 Yy - 373020
n ' 7 :
_® = 0.0000008685889 | ———= =5i04000000072 8
5. 10¢ ’ 3989 ) % 10° ’ 723524
b7 : y 7 . .
e 52 ;0000000062042 | T £22,0,0000000005 428
7y 167 o B.108 0
n . ? B ’ "
2 =0,0000000000482 W 2m:0,0000000000043
g, 107 ‘ ‘ 10,10 o
7 . # T
e e ::::o,oooo‘oooo‘oooo;g ——n $'o3ooooooooooo'gd
:;[.LIO“ T 12.J0™ ' &
fnmma o= 0,0433750878393 | fumma = 0,0021 524027 oIO
Aggregatpm ambaram eft .z 0,04537$74905603
Differentia - earum cft - 05041392683,1583
' Cum .ergo fit | 410 == 1,0000000000000
Erit - Arr = 1,0413926831383
| & S R 4_:).,9-34242,.309439_{{
Hinc ~ - NS 034.,7(71.2.12,347198
&  log == 1995633194597

EXEMP LU M. IV,
Eyn fogarizhino tabulari - numeri 99 hic Invenry imvenire
bogarivbmum tabulaverm mumeri 101, L
Adhibendo hic eandem feriem, qua in Exemplo fecun-
do ufi funms, habebimus: H * o :

lzolﬂl.QP'l‘l??(——' + - — +8<C)
A 100 3. 1003 . LOC ‘

- 4 . 4 . c, -
cuius ferier pofito- pro » valore debito , fumma mOx repe

yletar - == 0,0086861791849 . quae addita
log = 1.9956331943979 pritur
fror === z,oo4.gzx3_y37829 B 1.
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8. Tribuamus nune in expreffione noftra generali y va-
lorem exponentialem., fitque y == #* ,.pofito x + @ loco wx;
erit m==4* "= cuius valor ob differentialia: :

4, L& da ) ‘ [
Y — *la ; ﬂz.-ﬂx(la)Z; —E—i;-.::d"‘(ia)a; &c.  erit

—_—

dx " > dwe |
wla | w2(la)*  ©¥(a)%.

ﬂm'-i.—m::.zz”(:[-{————--}— ( ) +——-—~—(——)—+‘&C.>

| " 1 I 2 1.2.3
quee fi dividatur per «* prodibit feries valores quantitatis
exponentialis exprimens, quam. {upra In Introduétione iam
elicuimus: nempe
wle  w=(la)> o3y | 0+(z)*

g 2N ,+,__(_2_+,____+ &e.

L. I,z I.2..3 L2:304
Simili modo fiumto ® negativo: erit:

wla " cof(l:z)z- @3 (la)? + 'co‘l(izzﬁ

as == 1}

P — B A _ w &Ko
I I. 2. 1. 29139 . I:2s 31 4—. 7
exX quarum: combinatione oritur
a® La® m?(l:z)’ w4 la)‘F 03.5(14 & -
=it ERA L C A,
2 I, 2 Te2.3:4 124006

3O e g0 wlz w3z

5(lay 3
: PR IR
2 ? I.2..3 10203405

e
——

Ubl notandum eft /s denotare logarithmum hyperbolicam:

numeti 4. : N

82. Huins formulac ope ex dato quovis logarithmo nu-
merus ei conveniens reperiri poterit, Sit enim propefitus lo-
garithmus quicunque » ad canonem, in quo nameri # loga-
rithmos == 1 flatuiter , pertinens. Quagratur in godem canone
logarithmus » proxime ad # accedess, fitque &=y -0} nu-
mers autem logarithmo x conveniess fit =g==4", erit nt-
- meras Jogarithmo # == w40 refpondens == 4 ¥ ¥ =z ; fietque

wla o (la)* 03 (la)? DL -
:a::_y( a (.ez)__‘}_n(g)w_a_cor(a) ke

x+.-;~-}«--——-—-— }

, ‘ 1.2 10203 12 34
quae-feries ob ® nuwmernm valde parvem, vehementer cofe
verget , cuivs vlum fequentt exemplo declaremus. -
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EXEMPLU M

Guagrarup numerss 14 Binarii poteftati y 22 segualis, e

24

2,

Cum’ fit 2% = 16p77216, erit 2= ? o= g ¥yyres
fumendifque logarithmis vulgaribus , erit huins numeri loga.
rithmus = 16777216 /2, Cum antem fir:

fa = 05 301029995663081195321373880

numeri quaefiti logarithmus erit »
. 3050445 , 259733875932039063 |
cuius chara8leriftica Indicat numerum quaefitum exprimi
5050446 figuris, quae cum omnes exhiberi nequeant, fuffis
elet figuras initiales aflignaffe quae ex mantiffa
+259733675932035063 = &

inveftigari debent.. Ex tbulls autem celligitur, nume-
rum cuins logarishmus proxime ad- hune accedat fore

18. 101 =1, 818 quI pondrur #; cams Jogarithmus

x == 0,250593878885048544,  unde erit

0 &= 0,0001 3575704609041 9. ‘Cum jam fit
a%= 10 ‘erit :
0 ==2,3025830920940456845179914 - &
- la==0,000321894594372308 Deinde erit
| & == 1,818000000000000000
i - .
;¥ = - 383204372360020
o (la)?
.I( ?— y == 94187062064
©*(la)l _ :
(-2— = ' E0r0610@
I. 25 30 . .
wi(la)*
PR 83
1.2.3:4

1848585208560, 3705,

haeque funt figurae initiales numeri quaefiti , cuivs omnes fi-
gurde excepta forte ultima fonr infle,
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55 Conﬁderemus quanntates rranfeendentes a  circulo
pendentes fitque uti perpetuo popimus, radius circull =— I,
arque denotet arcum circuli cuius finus == & feu ﬁt‘y::[i}
finx. Ponatsr a0 loco «, erirque z==A fin (x+o):ad
quem valorem exprimendum gquaeramtur differentialia ipfius ¢

a’}' I _ ddy A+ x " @r I + 288
d‘ V(I“"‘N«t‘) d#z (Iﬁﬁ‘.ﬂ{,‘)i ’ dNB (I } xN>3§
diy st et dy__ ptyaxrt a4t
w )t e
dfy 225x - Soox? + 120x° _
v i e T e T T T 3 e
v’ (I—x'x)
_ - Ex his e1go invenitur : |
‘ . @'x 633 (T2
Aﬁn_(x%fm):-:Aﬁn_x»ie B & ER ( 248

H
v (i-nx)  2(1= .x'x) 6( 1~ e )
L wiloxt6ad) @ (9 +yax®+24
I - + —& 48
"= 7 > ‘
24(1—~0x )" 12.0(1 -—xx)
84. Siergo cogmitns fuerit arcus , cuius finus eft =,
huins formulae “beneficio- inveniri poterit arcus, cuius finus
eft x+ @, {i fuerit ® quantitas valde parva. - Serles autenm

cuins fumma addi debet , expnmemr in -partibus radii, quae

ad arcum facile reducentur uti ex hoc exemplo intelligetur,
"EXEMPL U M.
Quacrarsr wreus civenliy cwius finus ¢ff ==3-0,333333333%

Quaeratur ex “tabiilis {inuum arces,, cuins finus fit proxi- .

me minor, quam ;, qui erit 19 , 28%, cuing finus eft ==
©,3332584. Statuatur ergo 19°, 287 -__Afinx.__;f erit
» == 0,3332584 , & m—“ooooo749 , atque €x tabulis

V{(I—x)= cofy =0,0428356. Erit ergo arcusquaelitus =,

e woo i ¢

cums -finus == * pmpomtur z=19°, 28— _{__,,,.___};’
coly = 2coly?

quae. exp1efﬂo lam fuﬁmt :erit ergo per loaauthmos calen=

lum mihtuendo v
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e

e == 3,8744818
leoly = 9,9744339

& dy .
| S, Cr e T 0, 000G 0441 2
e Sj?ooo.q.jp ; eagy ) 7944
i..f',:__,, == 1,8000018
colg? ; :
finy .
I—72— = 9,3483452
cofy —
1,:{404_?70
la == 0,3010300 _
! orfny 0474070 @ finy o
T I, . — e G Q I
2coly 474070 5 Zcolys ‘?,Go olelelel
Summa == 0,0000794423

qui eft valor arcus ad z9°, 28* addendi, ad quemn in minu-
1S fecu_ndm EXPrlmcendum5 fhmamus eius. logarithmum

ui eft 33900‘3518
a quo {ubtrahatue 4y 6855-749 .
I, 2144769

cui log. refpondet noow z= 16,3861F .
qui eft mumerns mizutorum {econdoruin:;’ fm&mnem vero It
tertiis & qua,rtis exprimendo. fiet arcus quaehtus

— o '781;9 1-6:;’ 23111’ ID!V gv, 24\'

8s. Snmh mode expreffio pro cafinibos crl;ﬁtur pe-
-— A

| V(z—xx)
feries_-ante inventa invariata manebit, dummodo eius figna
permutentur . Erit 1taque

fito enim py==Acolx ; qua et dy=

*L%- COF(W+G))_'“ACOFN L — m....,.,,.,._mF-.--w e e
v (1-s22) 2(1~—xm) 6(1- ”"W')
034(9N+6x3) ol (9-]‘—72,9; +o4x_4_2_&c

z:;.(z-—wv) - zzo(xmmﬂ)

®. LT GJE(I-I'—”W") :

——l




uae feries pariter ac praecedens vehementer femper convet-

get, fi ex tabulis finaum proxime verl angull  excerpantur
. W .

jtra ut plerumque onierls terminus primus o [nfficiat.,
Interim tamen fi wx foerit ipfi {fey finui toti- proxime ae-
qualis, tum ob denominatores -admodum. parvos il feries
Convergentiam amittit . His igitur’ cafibus y quibus & non
pultum ab 1 deficit, quoniam tum differentiac fiunt minis
mae , commodius utemur folita interpolatione.

86. Ponamus quoque pro y arcum cuius tangens datlir

fitque ye=—A tangx & == A fang (x4 0) ita ut fit

wdy | @°ddy wddiy
syt g Vg T

Ad quos terminos indagandos quaerantur ipfius y fingula dif
ferentialia ! - » |

dy 1 ddy _—x o diy_ —at Gxx
dr 1dam T dwr (1haw)p ] dw 3 (14ax)t
Aty 24u—24x® - d“y___‘z;q,m—zq,ox“*}- 1205 %

dae? (1Fww)t 7 - dxs - (a + x) 8 3
d'y __—720x + 2406x 3 — 72055 % -
—_— = .n Cn
da (1 wx)t o
undé colligitur fore: Actang (w4 o) = Atangx 4
73] 20 o3 ki n

— i 1)

- " + BT ) T x B8 - i3

{1iax) (1fwx)® " (2Tpaes)d (=3 ( )

. e . o 6 ( : .
(g 2 ? g ) e e (S A %) 4 &c.
(rfaac)s 7 75T T ()¢ +) _
y 87. Haec feries, cuius lex progreflionis non adeo ma-

nifefta eft ; tranfmntari poteft in aliam formam, culus pro-
greflio flatim in ocules imcurrit. Ponatar in hunc fineis
S colu - :
Atang o= 90® we 11, ut {it & 5= COL# Z= =pn 5 SN0
: . fing

ol
2
-Eﬂ'i
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dy I -
5 T unde ﬁt D o e 2 finw*. Cum dein-
+ finu? ’ dx 1+ ax .
o — du _ . )
de fit dxe = e fn  du—=—dxfinu*, fiet ulteriora
sk’

differentialia fumendo :

dd- ,
asy — 24u finu col u = A fin 20 ==——dx fin #* fin 2%

i ;
J |

ideogue ;E,f'i == e fin #2, fin 2o

diy o, e e

= s G colw, finzs — du finucofzu == du finn.fingn
oKt .

o dx finud fin 34
Jiy
ideoque 5% = fin i fin 3o
1.2dx?
4

_.__‘3’_;’;_3 — dufinu (colwfin 30+ finw. col 3) == dﬁ {in . ﬁn 4%
1.2.34
' — — dx fin u% in 45 ‘
ideoque 4ty fin #4. fin 4w
i o LTS o 1% b2

soqTe 1.2.3d%% 4

45
w—iL- o v i (colufings 4 ﬁnw.cof@)::-—wdmﬁn whfins#
1,20 340t
o=t definns.fin 34 _ §
. dy
i&e@que- Toaadn == - fin # 5. fin 5% |
' &e.

Ex qmbus colhgltm fore:

Atg(xle)= Atﬂx; fnu.fnﬁ—?ﬁ1w Anza i --3--ﬁwg (n3#

”—; fnu**ﬁug,w--i——g {hrﬁcﬁqﬁu%—g {6 f 61 = &Cr

ubi




i
i
i

ubi cum fit Atgs ==y K Atgo==90"—4, erit pe== goP— #.

88,  Si-popatur Acotx ==} & A cot (0 fw) == =; eric
ody . o*ddy | ©idly wtdty ;{‘&C

2==) T e U orads> | 1a3de® H'I':Iz.gﬂ.x:

—r——

Cum autem fit 4y ==+—"— teroiil hyius fecier congry-

THxx -
ent pragter primum cum ante inventis , exceptis fantum -
gnis. Quare fi. ponatur, ut ante A tang: %= 907 —= %,
fen Acotx=—wn, ut it u==y; erit:- . . _

@ o o ) @0y )
A cot{sLw)=A cotw —— finu fnw . ©_ fnw® finze- — fnufings
R I 2. 3 '

P : INEA . SRR
4+ ——finw4. fin gp——— finws . fin g1 +&c..

quae exprefiio immediate .ex- praecedente fequitnr : quia enim
et Acor(x+®)=90— A tang (% 4@ ) '
- & Acotw= go~— Atangw; erit
Acot (x+) - Acotw=-Atang (et o)+ Atangs . J
8o. Ex his expreflionibus. multa. egregia  corollaria
confequuntur’, prout loco » & dati valores fubftituantur.
Sir igitur primum x ==0; 8 cum fit #== 90® =~ A tang = fiet
w==go" ; atque finz =1; fin 2% == o3 0nzn = —% ;i gu==0;
fin gu==1; fin 65 =0; fin7u=—1; &¢ unde fier
' e e ws w? o wh w :
Atango== —— e — e &Gl
y 3 5 7 9, 11 :
quae eft notiffima feries exprimens arcur ,cuius tangens eft == @
Sit & = (_1 , erit " Atang x == 43¢, ideoque #==435°%, hinc

fin "= 5.-_-‘_{’13 w==1j ﬁn 3%:‘-#—/, s fin 4u=0;

Vv 2"
i 1 S : ‘ . . ‘I,". . -
fin s em — - fniu==—15 fin 7 mm=— o § fin 83 =0
’ 2 ?
SREvORE et Yz /

-, : I . - - ;’_ - - , R
fn on == o &c -~ Ex quibus fits”
Rz | LS
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o 0, ey el )¢ &7
Ate(rle)—48°L ——~—T e
g(rie)=45%+ 2 2.2 T 3.4 59 + 68 716
ok o 6T 03 4 '

v— e R et ety P—— b p— &C-

-9.32 Ie. 3z+11‘ 64 13128 14,128
51 igitur fit @O=-1; ob. Atanc(l_}co)._.o & 450—— _ﬁet

rﬂ' I "I 1 I T T
~~4' 322 52 8. 623 724 .23
' ¥ . |
—+ —— &e.
J0.2Y T1.2

‘qm valer fi loco -arcus 45° fubﬂltuawr m illa - expre{ﬁone
erite Atang(x o) =

oLT @I efd @3-I wf-1 7T
.‘]‘ 9 : ¥ —— e ) — +&cg
1.2 2.2 32-“' 523 623 g2t

m
Illa autem fenes maxnne seft ldonea ‘ad “valorem lp{' us~pron

xime 1n-vemendu:m ' Cum fit

z 1 I I I 1 T |
——— - — -+ &e.

4 L2 22 B2 5z’. ¥ 7-2 4 .
fermini autem in denommatorlbus “habentes 2., 6y 10, &C
I I. X o
——— et — -[- &e. exprlmunt AT 3 ; et

2.2 G2¥ aoa2¥ 1427

iAtamg(Il py=

12 - ' oL, X - L I
f—:%Atanol_}'. Jr - -l-—"""&c'
4 32t 523 7.2 % 925 11.2.
In altera autem fornmla poﬁto 6 negatlvo cum fit
s 4 ] . ,', o ’ I '
i I I 1 I e

TR + 3.2 T4 "6 -'7'24' ¥
o e o3 @3, wf .

— e — ety — + + _,_ —&Ce
1.2 2.2 32*  §2°¢ 6,23 72"'

T

Afiat o=, erit:
‘ A
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1 1 I I I I
, L2 2.2 327 C 5023 623 724
ANZT = g I X 1 I
- —= T ~— &a,
T.2% 223 3023 52t 62f 72 1
& terminis per 2 ) 6, 10, & divifis {eorfim fumtis erit
I i S
Atc’—,__IA_t = +' —— —— +&Co -
834 1.2 32*  52° 7.2.4 925“ -
I I I I I
—-—%Atang%-—--——-———-————l— =+ -— —— ———&c..
1.2 328 520 72" 92 +
1 1 S
ideoque IAtang f==— — —— + &c,
I 3-2 . 3223 7‘24‘
] I I I ;
P Atangg— — — — &

1.2 5 3.2 S S 2 ] 7 2, L
ul valor i in fuperiore ferie fubftluatar, atque A tang §
1pﬂ. i1 ferlem COAVErtatur , repﬂlletur '

o I 1 I L SN .
1 + —_ e o — - &C
3.2° 5.2 ° 7,23 . g2t
n .1 1 S 1 1
— —— N —— : + + o T - —-“&Cu.
4 I.2*# 3028 5.2° 72t 9.2

¥ I I I I
.'_- . + — 6 + ’ " - + &Co
I.2 3 3 W2 19, ] S 2 i 7 W2 b3 9.2 28

oo, Sejuuntur hae mulraeque aliae feries ex poﬁtm»

ne w==1: fin autem pouamus X¥=V¥3 , ut fir

V3

Atang p = 60° , flet » = 30, & finu =73, fin 26 = ‘} H

3 _
ﬁngu:x; ﬁ-n4u=-;,—; fnsgs =1 ; fnbn==0;

fin 7y == =3 ; &c. unde erit :
6 0?3 03 w*V'3
Atang (V' o)== 68o0° — W
(Vi3+o)=doc+ 2.2 ¥ 3023 4.2

Rr 2 | -+
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035’ a7 cog\/g @, V3 6yt o
- &e.

EZ Bz  par 102

o I ;. r— , - “‘.
Sin -agtem 'p‘.onatur = s _ut'ﬁt A tang ¥ == 30°; et

- Il Ixi_aztz -

. ) 3 ‘%f:g- o .
n == 60 at_que;ﬁ_nu.._.. — ﬂn,w__—;-, fin gu==o0 ;

2 . . )
v Y ' V3
ﬁn;}u—*—-—-—i‘ fin 314""—-—_ ﬁnéuwo fingn =~ ;
w2 2 ‘ S
&'.c, .
qu‘bus wvaloribus fubf’tltutls erit
3@ 30% 2&34\/ ?3 ORI,
, %, tc(——- -+ UJ) =30" + o -.3___._3. L = 37 3 ‘ - o .
.2 3433 _4.1 s 3-',:'. !
3 igltl]l‘ it 63"‘“——'-*'-1—— 01) an® -2 T g’;‘};.‘!g"
E _ V3’ i -W-6"'_ o
?E' I I I e § o | S § .
- ‘ + e BECS

6\/3 12?22t 425 32“‘ 7; G20
91, . Refumanis- expreflionen geﬂera.lem inveptans :

A tang.{x 4 0) = Atangx
Kerke “G) 3
+— ﬁn w, fin po— — ﬁlw fin 25+ —
2 3
ut’ it ~ A tang g (st @) =20 5 + exitque
A tang %=

fiss. fin g0 —— &0

.ace Ponamus m**-——:«:,

z:c’

Y finwfine+. ——ﬁnu fin ’?u-i—-uﬁnw fin»h,,w—}-&ca
1 2 2

. 3

S : T
LCom autem fit A tang & == 90 e, 18 7 e 5
g
. ~gol# v~y
erit: % == cotu == . Quamobrem “erits
fin#

7 L |
—==p L col wfine L 3 cofu®, finan _g_%g;ofhs,ﬁn g2 cofutfingul &,

@
s

quas

—

B3 vt




¥
1
'

< 4PUT W 30y

quae fories eo magis et notam digna, quod qguicgnque at
cus loco # accipiatur Valcx fenel fe:mpei prodeat idem

. Sinantem fit o= =24, ob A tang (~w)==—Atgx ;

p—
pe——

NI‘.—‘{

fiet ¢ 2 A tang x ==

8
2% nuding 4 -—~ﬁm¢’ fin 260 —— fin #3 . fin gw F+ &,
3

1 2

7 cofu ,
Cum autem it Atangyoz —-——a2 & x&=—, €ni:
2 1inu

2 - 22 28
m= 2u4— cofu finy + — cofu®.fin au] —cofe:3 . fin zu18c,
X 2 3

e . I 1
Sit w== 43° == = ; erit cofy= -~ ; ftow == —— ;finar==1;
v~ 2 3 k4

2 V:z
i I _1
fin gu== —; fin g_u;o_,; fin gu== 7z ; fin 6wz — 3 ;
g 1. fins o: 2 e
in s = ——; inSs==o; ingy == T eritque
T I 2 Lz 2% 23 23 2% 23 23 &
— —J_— ——— e e D e &

quae fenes etfi dlverglt, tamen ob iu-]phr;ltatem eft notatu
digna .

g2. Ponatur in expreﬁﬁmze generall inventa:

I S cofu =
0 = v p e e - 5 oh  x r— —— ; erit <
& finw coflu fine
I 1 a
Atang (%l @) == A tang - — ==~ A tang SEm -+ Atngx.
‘Hinc ergo Ob[lneblﬂll fequens expreffio :
% finy ﬁnz # o i'ing #  {inau fings
- : f—a e —J 1 &,
2 rcofu | 2 cof;, " gcofnr | gcofus seofns

quae pofito ~%~—-4 dat eandem feriem, quam ultimo  laco
invenimus . Sin ‘autem ponamus @ .....*--;f (14 xx)

ob
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cofn | U -

fet o =S—— - — & -
fing > finn

A tang [ ~— V(1 + wx)] — A tang [/ (1 + 1) — ]

7
(—-—-*Atangx):w—-;—u-,
2

ob wx=

B

1
w= — % A tang — =—
X

& Atanga == —#. Hancobrem erit:

;\Jlkq_

"‘"" P T, E I : 1 ‘ .
e +Lfing o hnost ;_ﬁn 3% + 5 fin 4 4 &e.
Quodfi haéc aequatio differentietur erit : -
o« L 4= col # + col 2u +cof3u+c0f4u+cof5u+&0.
cuius ratio ex natura ferlerum recurrentinm intelligitur. -
93.  Si fimili modo feries ante inventae. diferentientur

novae feries fammabiles reperiem:ur. Ac primo quidem ex ferie:

1
o W Gy * o3 @S @
Atanz (14 ) ==+~ — O &
4 2. 2.2 24 S8 6.3
* {equitar
z - - L LR 8
PO — 22?_“—‘-%-_—-_'-—-{-‘_—”“_—" .-..__..-—h&c'
2F20+m 2 4 8 5 16 . 32
: . .. z—20lm’® I
quae oritur ex evolutione frationis —— iy

4.{.(1';&“— 242040°
| . Deinde ifta feries : o
g -
o= feofulinuf el fazny Lefuifn gu - Lofutn 4% 1 &
' pef differentiationem dabit:
o == 1 f.cof 2u } colm. cof 3u . cofw™. col 4u 1. colwcol su -+ &ee
faw | fin2w | finge  fin 44 e

A—
p——

Deaique feries

2 | coln | 2clwt ' gclws - gclut
1 [n : 4

dar o= —— }- cofu +cofw +99f3u (}_OFM + &
cofu: ' colus & colwt  colu»  colu®

feu
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col  cofzu . cofzu  col4w
fr o=t 22 D3R 2 ok

T
colm coln® colu? coln4

o4 Imprimis autem expreflio inventa: .
Atang (vt o)==

A tangx j_ = fnwfin un%—ﬁn . {in2n + T fins 3 Jfingu- &,
exiftente x==cot# feu w==A cotwz=90°— A tangx inferviet
ad angulum feu arcum datae cuigue tangenti refpondentem
inveniendum. Sit enim propofita tangens = #, quacraturque
in tabulis tangens ad hanc proxime accedens ===, cul ref-
pondeat arcus == y; eritque #o= = 90’—y. Tum ponatur
wt o=z, feu Os==# -~ x; eritque arcus quaef 1tus

2

ﬁmﬁ Minan <+ &

R Lo
=y -+ T (in w finu —

2
quag reaula tum praecipue eft unhs, cum tangens propofita
iueut admodum magna , ac propterea arcus quae fitus parum
a 90° difcrepet. Hls enim cafibus ob tangentes vehementer

increfcentes , folita methodus interpolationum nimium a veri--

tate abducit. Sit' ergo propoﬁtum hec exemplum.
EXEMPLUM.

deﬂ’ﬂfﬂf Arcns 3 CHINS Z’ﬂﬂgé’ﬂf fz'm foOO Pt?f‘fo Fﬂa’m e
Arcus proxime quacfito aequalis eft 89°, 257, culus tangens

eft Cox= 68, 217943 fecund,
quae fubtrahatur a “ # == 100, 0DOCOOO
_ remanebit @@= 1, 78203y
Deinde cum fit y:==89°, 23 T, eit wx=0°%, 35%,
WL, 107, 3u==1°;45%, & lam fingull termim

per loganthmos mveﬁlgentur.
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Ad lp == 0,2509213
add. Hin % == 8,0077367
6o uw= 8,0077867
3 sttt
fwfinm fin # == 6,260634949
| 46853749
, fubtr. == I,5809200
Frgo o fnwmfiny = 28,09936 feeund..
Ad Jofing* == 6,2664949
add. leo = 0,2309215
[hin2m == 8,308794F
2,826210%
fubtr. [z == ©,30103°0"
Flep? finy® 028 = 4,3251803
Chibtr. 46335749
Remaiet 90,8306 c36
Frgo T &F fnw?. inaw== 0,69120 {ecund.
© Porro ad lod = 0,75270643
add.. Ifin #3 == 4,0233601
T M= 38040
_ _ %s 26097 %%
. fubtr, F3= 0,47712!3
. 257338312_
fbtr. A S33I7AT
’ 8,0982763 '
feound.

Brgo @7 fin #® fin g = B, 012 *3_1.
Denique ad  fo*= £,0036860
add. ffinu* = 2,03 11468

1 4n = 8,6097341

. 1,6443669
fober. 4= O 6020600,
1,0425069

fabtr. 4, 6855749

| 6,35593%°
Tigo L e® L nd o 44 == 0, 00023

focids

[ ———
T
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‘Binc:
Termini- addendi- Fermini fubtrahendi- °
38,09956 0,69120
G, 05254, 0,0002 3
38, 11210 0,69143

fubtr.  0,69143

37,42067 == 377, 2377, 147, 247, 367
Quocirca arcus, culus tangens centies fuperat radium erit :
897, 25%, 37°7, 25”1 I4IV: 24", 36",
neque error ad mmuta quarta. afcendlt' fed in minutis. tan.
tum quintis inefle poteft, ex quo vere hunc angulum' pro-
nunciare poterimus == 89° ,.25%, 377, 25%¥, 14“' ’Si tangens
adhue maior proponatur, etiamfi forta{Te - mains Plodeat
tamen. ob. # angulum adhuc minorem, aeque expedite arcus
definiri poterit.
95 Cum- hic pro y arcum. cireuli_ fubftituerimus , nunc
functiones. reciprocas. in locum y ponamus, cuiufmodi funt
fink, cofw, tangs, cotx, &c. Sit igitur y==fins , pofitoque.
s+ loco #, fier: r=1fin(n o), atque aequatm
wdy “ddy_l_mgr.! 'y wEdiy %
diz | 2dxr | Gdnd |\ 24dmt | O
ddy _ diy

1y .
h —L e s e i — e ;
B ] cofx ; T ﬁnx,. 3 coﬂx‘ &c. dabit

fin (a4 0 ) =dfinx ¥ o colfa — % o fin a2 ~ £ @3 col
o £ s finw &
& fumto: ¢ negativo erit =
fn(x—o )=z finy — wcofy —-tw*finx+ Loscoli Lot — &
Quod fi' vero ftarnator y==cof

dy ddy .43 diy
ob Ewwﬁnx,ﬁf_cofx'a-,—y—“{mx,d =cfw; &e

erit =
@"f(ﬂ‘?‘{"&))zcofxmwﬁux-— T ercofy 3 O finx - & ot cofx —Sc..
Ss &

=y +—=
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& fafto @ negativo eritt

cof (x—6)= cofiet-ofing— 10 colae— 08 finx - Lot colix -} &,

06, Ufus harum formularum eximius eft cum in con.
dendis, tum interpolandis tabulis finnum & cofinmuni,  Si
enim -cogniti fuerint finus & cofinus cuiufplam arcus #, ex
iis facili negotio firus ‘& cofinus -angplorum #+0&K & — o
inveniri poffunt, fi quidem differentia @ fuerit fatls exigna:
hoc enim cafu feries inventae vehementer convergunt. Ad hog
vero neceffe -eft, ut arcus @ in partibus radii exprimatur ;

quod. cum  arcus 180" fit: 3, 14159263358979323846

facile fiet: erit enim divifione per .180 inftituta
arcns 1% == o,0174-532-9.251994329-5769
arcus 1 = '0,000290888208665721 596
arcus 10% = 0,000048481368110953599

EXEMPLUM L

Invenve [frams & coftnus angulorum  43° 5 Ty & 44°., 9%
ex davis finun & cofinu amguli 43° 5 quorum utergue oft
‘ I

= =0, 7071067811863,

- Cum igitur fit:
fin » == cof x == 0,707106731186%
atque ©.== 0,0002908882086
erit 'ad multiplicationes facilivs inftituendass .
. 2 ®==0,0005817764173 '
3 .= 0,0008726646259
49 0;0011635528346
5 0:tm= 0, 0014544410432
6 ©==0,0017453292519
7 © == 0,0020362174603
- § ® == ¢,0023271036092
9 ® == 0,0026175938779 "
Ergo -wfin.a & ®cofx hoc modo Invenietuts

7
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. ©,00020362174603,

7

) . o
7 o, 00000203621746

I . . 2908882

o . . ‘

6. .- 174332
7 - 20362
8 . . 2327
L. . 29

I o . 2
8. N . 2
8 . o

@ fiw === o col » == 0,00020568902490"
Ergo twcofx == o, ooo10284431245
per @ . It . 0 oooooomeBSSz

X5 cof 4 == 0, 0000000299 1625,
Ip2colp == o, 0000000099720%8
per @ .. 9 . 0, 0, 000000000002 6.

9 a- B ) ® 26

7 L] 4 - ‘ 2
Iwscolaw ==o, ooooooooooozgo '
Ergo ad fin 45°, r¥, inveniendum!:

ad ﬁnxmo,7071067811865

Cadd. Gcolp— 2036890249
' 0, 7073124702114

fobtr, 2o fin g == 299162
0,707312440295%

Ss 2

Q. ot

2 . . 5-8'1 717 -
g . e 2327% .
4 e 1163
4. . : 116:
5 ‘ T 14.

315
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0,707 3124402932
3 o

fubtr, Lw3colw ==
fin 45°, 1%, 3'03?073I2f}402?23:Cofzj.qﬁ‘ﬁ 9%,
At ad cof 4%°, 1, Inveniendum:
A cofs == 0,7071067811863

fabtr. wfina = 2056890240
S 0, 7069010921616
fubtr, < w?colx = 299162
 ey7069010622454
add, fedhne == - 29 |
== 0,7069010622483 === fin 44°, 59"

cof 45%, I%,.==
EXEMPLUM IL
Ex datis finu 0 cofinu arcus 87°, 30, invenire fins
¢ cofinus arcuum 67°, 317, & 67°, 297,
Abfolvamus hunc calcilum in fraftionibus -decimalibus,
faptum ad 7 notas, uti tabulae vulgares confirui folent, fic-

que negotinm facile per logarithmos conficierur . Cum fit
x==67°, 307, & @===0,000290883; erit: low=6,4637259 &
Hinx = ¢,9656153 " fcof == 9,5828397
lo=16,4637259 ; !oa::::é,_‘q.ég_zf.fjj!
iofnw = 6,4293412 ;  locelsw=6,0465656
[Lwo=6,1626059 - Tiww=6,1626959
[iefinyg = 2,3920371 7 - Jpefcolw = 2,209261%
_ -~ ergo:’ ' '
ofin ¥ — 0,00026874 ; wcof x == 0,0001113%
1o finx == 0,00000004 ; 3 ®°cofx == g, 00000007
| unde fit:

fin 67°, 317 = 0,9239908 ; col67°, 31" =0y 3824147

fin 67°, 29 = 0,9237681 ; -cof67°, 29" ==0,3829522

ubi ne quidem termimis ze*dinx & ;o cof ¢ erat Opus.
Ex feriebns quas fupra invenimus :

fin{set0) ==fnxFoacoly— f @ finx— 5 @cofat5 ot finx +&c

_ : | cof




col (seo) =c0 fe—tafing — 2 02 cligf 2003 w7y 04 el —Gec

fin(x— w) = fp—ocly —fo*hetz0 sl - -7 ot fnw — &e.

collaw—w) = ol + eofnx—z o2cle—F 03 fnx 4 57 e #clx - Bece
fequitur per combinationem fore :

fin(s + ) Ffin (¥ —w) __

2
finx — L o2 finw 3 4oy — 535 6 6 {inge + &e. = finxcol
fin(ie o) —fin (v — @) -
Et v
‘ 2

wcolw — = w3 cofw + 15 ® 3 colw — &c. — col ¥ {fin @
unde prodeunt feries pro Gnibus & cofinibus iam fuprm
inveitae : ' ' _

cofmm T —1 a2+ 75 04— 0f &

fin =20 —— 2 03 5 05 — 55, 07+ &

quae eacdem feries ex primis ponende % =0 confequuntur ;

cum .enim fit cofw==1 & finw==o prima feries fin®, {e-

canda vero cofe exhibebit. - -
98, Ponamus nunc quoque . ¥ == tang % , ut ht

g=tang (¥ + 0 ), erit ob’
4 __dinx dy 1 ddy finx
jrorsimmn) 3 — —m--;- . - : P i i ©
colx ° dx cofe® ' 2dw? colxs’
asy 1 z2linx? 3 2
adxs  colx® | colwé  colwr colw®’
d"*yw_ 3finx fing
2.4 ¢ colxs cofxs ’
diy 13 15 0, 2
2,455 col#¢  colnt cofwz?
unde fequitur fore: , .
‘ i . W o *fin # e w4 fing
tang (w].@) = tang « + e ety R
g%t
cof«® cofx3 cof x4 eofn®
263 wtfins

o

s

zeofe® g cofs? »
Cll-
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enins formulae ope ex data cuinfvis anguli tangente inveniri
poffunt tangentes angulorum proximorum. Quia vero fupe-
vior feries eft geometrica, ea in upnam fummam collefta erit:

_ . wlw®tangs 203 wa{ine
rang (o) = tangut ————= —— e &c.  fen
cofs®~w? zcofx® geofx 3
finxcofuiw 20 3 w4 10w '
tang (xtw) = e — e &G0
colx?—w2>  gcolx® gcolwn®

quae formala in hunc finem commodius adhibetur .

99. Similes expreffiones quoque pro logarithmis fimumm,

cofinnum & tangentiuwm. inveniri poflunt. Sit enim y= lo-
garithmo finus anguli », quod ita exprimamus y==lhnx,

dy mcolx . ddy__—=n

& me=Hin(x--a), ob == mm—m—— ; ert: TS T 0
(‘ : > fe  finx ? A fina
diy Fancolx | '
—_— &c. unde fiet :
dud iy ae 3 ' .
, - mowcofx  mw? | noscolx
% = lfin (x o)== in » + —— Je e — &G
o ' fin x 2fing®  ghnx®

ubi 7 denotat mimeram , per quem logarithmi h-ypcrbdlici multi-
plicari debent, ut prodeant logarithmi propofiti. Sim autem fir
y=ltangx & %==/tang (x + ©) fiet

ay o 272 ddy ~ -amcol2%
= — o= ; T ; ideoque
de  finwcolw  finzx * 2dx®” (fnax)

. s nocof2x

! tang (a2 + o) =/ tang s+ — — — ' :
o] . {‘ {‘ PALIS

_ - finaw (fin 24 .
quarnm formularnm ope logarithmi fnuom & tangentiam

interpolari poflunt. S
foa. Ponamus denotare p arcum cuius finus Jogarith-
us _ﬁt X, few ut it y==A dfina, & = effe arcuil,
cuius finus logarithmus fit =x + o, fen e AL i (s0+0) 5

P .,

: dxe  ncoly dy finy .
erit # =Iiny, & — =——= ‘ = F . ent:
- 1Y Ay finy , unde - :::ﬂ ol ;
ddy dy dxzfing day finy |

— - " — e 3
de ~ ncoly® ntcoly?’ gt ntcoly




|
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CA4PUT W g
‘wfiny

Confequenter =y :
1 =/ ncoly ' 2m*coly?

Simili modo fi logarithmus colmus detur, expreflio repe-
rietur. Sin autem fit
g=A.ltange & =z=A.ltang (st o).
Cum fit w==/tangy; fiet:

de = » . dy__finycoly _finzy
4y fingcoly’ e n  am
quare ddy — adycolay _ definzpcofzy &
- da X/ T LER '
ddy :—_{ﬂz..j.’io_@‘l — ﬁnq.y; diy z_:ﬁn 2y.cof 4y e, hinc
du® 2711 4nn’ dx3 . wmP o o
wfinzy . wifinzycofzy | @i fin2y.coly
27 4nn - 12m3

101, Quoniam nfus harum expreffionum n condendis
tabulis . logarithmorum finnum & tangentimm ex antecedenti-

‘bus facile perfpici poteft , his diutms non. immorabimmr.

Confiderentus ergo adhuc -huinfmodi valorem:
ye=cfinmm; figque w=c¢"tofina(sto): qui eft

dy L ‘

dx

ddy

du® .

a3y , . o

=] (1 3707) fin e 42 (3 — 1) col ma]

diy ,

T = [a—Gmtn 4) fin e & 2 (4~ 4omm) cof ]

7 = ¢ [(z—rom+ s74) finzw -+ n (§— ronn-+ 24 ) colma |

=.¢" (finmm 3 ncolm)

= ¢* [ (1= ) fin me 3= 27 colmx]

His {ubftitatis & divifione per €* inflituta erit : ¢?fin ?:(aa-[.w e
~ nn) %5200

finng+ o fin 7w -k g—-
, 2

cof a3

@ * fin a2 < sz col e
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520 |
[ e 2712 AR A o
.(._.—--.——:?-r‘.—---)-n fg'u;gﬁn PR '-"“"—""‘( ! —}“'_“"")' m&ﬁl’l 7‘2” "1"' B(Cﬂ
6 | 24
T {77 52 { 4 e 400 : o
#(3-—n7) (4= ¢ ons + 8

NI wscofma
6 4 '

103. Hinc plurima egregia corollaria deduci poffunt ;
fyfficiat autem nobis haec annotafle :

' 8} fherit wx==o0 ~erit:

7 Ce® fin g0 = 20 _

CanW®  w{3-an 7 4-4nn) lc—tom® Ln%) .
“}'M' _.E_?.’.._.,_.)‘ 015._‘__(,.{}';;4{__2504 - ,_(_.S.._._._»____'._Yp—-.--—;-gjs_}‘&ct
"2 6 ' 120 _

Sifit @==—#, ob ﬁnn(w-_{—m):::o.;- erit:
. tang #x o= ,
on  #(3-m) _ n(4-amm) n(g-ton*Lnt)
mg e~ wE w3 - — ——
2 6 24 T 120

ad

peeima———

I GO G o R (1-6mmim?) o &
2. 6 24 '
‘Generaliter vero fi fit =1 habebirar:

eaﬁ11(x+m):_'ﬁ1m(1 +G)—.;—Co3-%m¢;..§:w5 ERIY 4 &e)

ool (140 S oim 0 - 2505 - w50 + &)

Sin autem fit »==o, ob fin ﬂ(x“l‘m)::iﬁ(ﬂﬁ’-!'—{b} , & finaw =7

atque cofme==1, i ubique per # dividatar , prodibit:
g”(x+w)mx+ w K +'“;"w"a¢ +%w3x+ﬁw4” "]"&C'

Lot e pieeb el THG

suins fexici ratio eft manifelia.. .




