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1do yulgo dodrina de motu pendulorum in ele-
=8 mentis :Mechanjcae tractatur, potifiimum {pectari, {o-
it pendnla fimplicia , quae, dum ofcillantar, excurﬁones
nite paruas peragunt’;. vande 10ng1tud0 penduli aﬁmphms
ipulis minotis ofcillantis follicite determinari folet. Cum
pendula, quibus experimenta intitui folent, neque fing
ia, neque ofcillationes, quantnmuis fuerint exiguae, tan-
anry infinite paruae fpectari queant , illa theoria duplici
edtione; indiget., quarmp altera per centrum oi'cﬂlatm-
™ remedium . -affertur , dum feilicet propoﬁto pendulo
nocunque , longitndo penduli fimplicis quaeritur, gued
aribus temporlbus ofcillationes fuas infinite paruas abfol-
t'” alte 2 vero corredtio , quam ofcﬁlatmncs per arcus

osuls cafus f'ac1le accommodari queat. Praetelea vero
am 1ﬂa poﬂerlor corre&m tantum ad pendula ﬁmpllcm

arcuum
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Fig. 1.
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arcuum deferiptorum amplitudine peti queant; in quo qui-
dem negotio animym’a ‘vefiftentia atris aliisque . impedi-
mentis gbﬁrahemu's“,. guandogquidem ofcillationes inde ori-
wndag iamfatis accurate a Geometris. funt inueftigarae.’}

§ 2, Denotet igitur in figura punétum A axem
horizontalem, circa quem pendulum quodcunque AG ofcil-
lationes peragat, vbi quidem planum tabulae verticale eft
concipiendum , ad qiod axis® A fit normalis, ita vt pen-
dulum in hoc plano verticali oftillationes {uas abfoluat ;
in quo porro concipiatur recta verticalis A B, quae fitum
naturalem penduli, in quo acquiefcere poflit , referat; id
quod comtinget , girabdo ‘centrim - graunitatis totius pendulf
in’ifta ‘reda verticali A B extiterit. D#m vero angu
s BA G::q” repraéfe},it'et excurfionem maximam-, ad°’
quam pendulum’ in motu fuo ofcillatorio a reda verticali
A B verinque ‘alternatim -digrediatar ita vt iam nobis-in
cumbat tgmpus definire ,” quo pendulun ex  fitu ‘obliqua.
‘A-G ad redtam yerticalem’' A'B fit pernenturam , quippe’
giod ' bis* furdptuth ~indicablt tempus vnius ofcillationis
Per & autem ' manifeftum eft rectam A'G, vnde angulw
excurfionis B A G=¢ acflimatur, per centrum grauitatis
totiys pendulf ab axe A duci debere. S :

.. .6 g...Bir igitur pundtum G centrym grauiatis tg
tius ‘pendul, vreunque fuerit campoﬁturﬁ-‘i_,jac ponatur eiu
diftaptia ah axe AG=g; tota vero penduli maffa ind]
cerur littera M 5 gua fimal eius poq‘dué'f defignetur ; vnd
vis g_xjaj;itatis in, hoc pendulbm itq ager, ac ‘ﬁﬁfi‘Pﬁ in ipfe
centro granitatis, G applicata effet vis =M, in diredtione:

verticali G H {ollicitans, - Prasterea vero principia motus

poftulant, vt jnnotefcat mementum inertiae totius pend fi

refpedu axis per ceitrum granitatis G dudi et axi gyratio=
. (RS




";paralieh, quod reperitur , fi fingula penduli ele-
pe quadrata .diftantiarum foarum ab ifto axe per G

iplicentur atque omnia ifta produdta in vpam
golligantur.  Statpatur igitur iftud momentum
Mkk , quandoquidem femper aflignare licebit
longlrudmem ]c vt produ&um Mkik aequetur

“4. Confideremus nunc fitum penduh quemenun-
inter ofcillandum teneat, vbi re®a AG—=a,
verticali A B conftituat angu]um BAG=0,
eft variabilis, dum a fitu verticali, vbi O —o,
shatim vtringue vsque ad O =2 excrefcere poteft, fi-
idem 4 amplitudinem excurfionis maximae denotat, Cum
endulum a fola vi grauuatl» vrgeri flatoatur, vim
centro grauitatis G in dire@ione verticali GH
-—M cuius ergo momentum refpectu axis gy-
“ M‘a fin. CD, cuins a&lo tendit ,ad angu-

AB accedat _ eius motus ab 1&& vi accelerabitur H
crf), il ”pf;nd.ulum; _4 fitn naturali reccdat, eins mo-

Aéfa ﬁc‘ad.‘ Imj). Se. Tom. 1. P. 1L X . tem-

Tab. II1.
Fig. 2
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temporis & ¢ conficiet angulum G A g—d®,eius celeritas.

angularis erit _.@ ideoque eius differentiale per 47 diuifum
dd(‘D

dabit- acceleratloncm — 440 fympto {cilicet elemento 4 g
conftante, quae accelerano fecundum principia motus propor~:

tionalis eft ‘momento vis follicitantis diuifo per momentum
inertiaec totius corporis refpe&u 4xis gyrationis, qui eft in A,
Vidimus. antem momentum vis follicitantis effe =M a fin. Cb
quod, quia tendit ad motum retardandum, negatiue accipi
debet ; tum vero oftendimus momentum inertiae effk

—M{aa—+kk ) Quod fi iam littera g denotet altitudi~

pem, X qua. grania vno minuato {fecundo delabuntm, prae-
cepta Mechanicae nobis fuppeditant iftam aequatlonem dlf'-

feréntialem fecundi gradus:

ad® . gMajm.$ —  tgajinQ o)

ar M(oatkh) aa—i-kk . .
ex qua totum penduli motum derivare oportet. o

. §. 6. Multiplicemus hane acquationem virinque per

P dC[), et quid [4 P fin. =~ cof. ¢, hinc integrando con=

Pz — sgace &
feqmmur hanc aequationefn ; Zo- = RIS - C; vbi ad

cen&antem rlte determmandam ﬁotetm‘, fmmﬂlam g__ti; ex-

primere. quadratum celeritatis angularls, quae. cun euane-
{cere debeat, quando pendnlum ad maximam excurfionem
pertigerit , hoc eft, cafu, quo fit ¢ = £, haec conffans

— sacg.?
ita defindetur , vt fit C—— 2285 ita vt jam. aequatio

d_qn_.._..4g:a(cof¢—ﬂof§) ¢ -
motum penduli definiens fit 2 = £ Pona-

mus brenitatis gra-tia catkkt—} et habebimus
de’ —_— 4-5
FTE

vbt notetur, longltudmem b—

tiam centri ofcillationis ab axe fufpenfionis, five, quod .

eodem redit, longitudinem penduli fimplicis ifochroni, quod
{cilicet eundem motum ofcillatorium effet recepturunt, ﬁ

guidem arcus eiusdem amplitudinis abfolueret. Hinc igi-

S tur




a%iemt‘-zi;‘p{‘o" 4nitio, quo -pendnlum ex. ﬁiu ‘werticalinAB
quadsatim - eius celeritatis fuifle — & £ (1 colg)
tptita = fimul - .exprimit . altitndinem hmc cclen1rat1

§-.17. Quael‘amus JIURC X hac aeq'uatmne Valo-
[ ti temporis 4 ui erit ~— - dGvb
'kmen P > 4 40 = i, o—ad)

“clgD formulae integrale erit inueftigandum: Hunc in

Sonamus fin. 1 J —¢ et fin. ; § =z, fietque

con’—I—-aca et colP—=1—2232%;

&+ero, cum fit cofl ;O =V'1-22, fumptis differentialibus
' . —_— 243

Dol P=d2; ynde concluditur & ® =25~ ; qui-

pribES fubftitntis erit noftrum ﬂs;ncil,tumqempgr1s

dzvb dh/zg —_ - dz
Vg LB %) (123} ﬁue vb T (o) (1 —2R

, ‘integralé, ¥t totum LEmMpls., afcenfus .a P == o vsque
— ¢ seXprimat , .extendi . debet . a, z:o ¥sque ad
_hoggie” modo obtmélntur ‘tempus vnius. dimidiae
his'; “Vbi’ notetur:y’ "quantitatem ¢ vnitatem nun-
e poﬁ'e atque adeo in exiguis ofczllatmmbus
nem valde pamam.
mini mregranoms ad terminos © €t I
;. €L, aequatio noﬂ;r . induet

57 (PR Ty le nunc hmc
HtATn EXPl‘emlm elicere queamus,

icy _y) ‘in feriem

"r"

e , \ EXTeiE ; "-r'-;’ - .
- €4J4+;i: JJ + 1.3.5.7 08.}1! - etc.

3-4. 6. .

"sﬁac habeamus - .
g 9 (1 va+”¢‘J"+’”v Y, “ petc.)
o vsque ad y=1

i ﬁugularum partium- integralia-‘ab y =
) X =2 {unt.




denotanté peripheriam circuli; cuins diameter — I ; PEO

o3 ) 64 [ B ”

T . " et offe 49 =
fmt extendenda. Nunc primo ftatim patet effe 3’)3'“5*‘;*

reliquis vero, cum in genere pro- iisdem: terminis. integra;
tionis fit:

n gy woo P )
ﬁ‘ j’ J S f————""‘y — eru
Vir—yy) n+L V(z—32)
v yydiy, TR :
vii—y2) =
T ytdy LT
ey T e © i
f Wdy 35 W
Vir—yy 2. 4.6 ° !
f aldy, . nTE 7 W ) . ‘ *
V(=5 7T n4os .
_ etC.. e

His igitur valoribus fubftitutis integratio: fingularum pai=
tium' nos perducit ad’ fequentem: feriem: :

- T 7 2 g7 4 . . 32, z & "z..':.'z. T, 7% !-,'. UT‘V\
e T(x Lok B2 04 SR RERRC et

v 23,4 6" at,.0%,.87

6. o Hinc igieur innotelcit tempus I pro- dimi-
midia: ofcillatione, quod: duplicasum: praebebit tempus vnings
ofcillationis. integrae, quod fi indicetur littcra. T, erit

n__ b3S . 2 g 12 2 . Y a. 2 52 6 . :_32__‘2_ ? "5 . Y
v (+£—2€€+:—=_—:§€++1—!—5—6L _+_t 5 ?._‘,;.A-he‘tc_,)

T yrg 2%, 4%, 67 2%, 4%, 62, 87
quod’ tempus. adeo' exprimitur i minntiz fecundis:, fiqui-
dem: g denotet altitudinem: yér quam’ grauia vnor minuator
: y Per g g

fecundo: libere: delabunrur.  Atgne hinc' ftatim patet 5. fic

ofcillationes fuerint infinite paruae , qpo. cafu it {,=o
ideoque ¢-—o, tempus cuiusque ofcillationis faturum efle

N ﬂ-‘.‘j-i, . ) . PR _ 3 z . £ e !
T =", vbi b defignat. longitudimem: pendult fimplicis
ifochroni , fine diftantiam- centri: ofcillationis’ ab axe gy-
rationis AL Vade fi velimus; vt pendulum’ fingulas: ofcil-

ot .. . . - -
lationes vno miiuto: fecindo: abfoluat, fieri debet. %;:I .

vnde: colligitur. longitudo: talis. penduli fimplicis &—=Z27%..

Quare; k
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Ey r; ipﬂdf” erit longitudo. tza[is. _pendul-i b: 3, 16621,
: ngitodo penduli fiuerit maiox vel. minor, tam
mposa; ofcillationum; vti in vulgus_eft notum, fequentur
HOF m; fubduphcatam longltuduus penduh 2 ;_ vbi~ au-

Ak

quo maiores fuermt hi arcuos, . quomam quantltas
etiam augetur , tempord ofcillationum fieri ali~
-n"norar, quod quo clarius ob' ocules . ponamus ,

m:in pedibus Rhenanis fit g==15 ped. ideoque.

flates 6%, ¢° etc. negllgere liceat , ac tum: tempus

par= S
nius . ofcillationis erit T — "';"; (& <3¢c), vnde, fi @
ete:.) notet tempus vnins ofcillationis infinite peruae eiusdem

eb ®__1",’—“’—, erit munc T=0(14ic0), fine

@:LT=z:1 —4—410, id “quod valer pro ofcillationi-
fatis:, exiguis': i enim arcus maiores abfoluantur ,

Tab. 1ii,
Fig. 3.

t'- )i "'m pluresk tcumn@s ﬁ:um muemae aflumi oporteblt Ve. -
c.. )' h
fiqui-
nuto- V& cum: rcé’car vertlcah AB faciat angulum‘
£ 5, i SA Qo= fitque Gy vi ha&enus, centruim gramtam pen-
= o X ,,‘punc&um O vero -gentrum: ofcillationis-, ‘#a ¥t fit
effe: O—‘b__“""“.. Jam: du&a ex. 3O - houzentall oD
plicis- t OD-_.mlzﬁn ¢ et Aél)'**lv cof & oy 7 ‘vade fiet, f‘agma
£y~ D=5 (x—cof.l)—2bfin.} 5% erit” ergo’ hoc inter-
of¢il-- om BD = s bco. Q 10nian 1g1t11r , data’ amphtud:ne
=1, - angulo é’ hoc interualluny B'D facile metiri licet, vo-
' ag cﬁmus id BD.__hd entque c'o'h_.—‘i ; quam Ob rem pro

B T ofcil
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- ofcillationibus fatis exigiis
@y T =3 b:8b ~4d, hoc

-

e P

N “Stur ’PIOXHIIE Ti— 1,'1805 @, quac ¥
ik "'IS: it

T

3850 ;366 (TR
erit @ T =112 e

eft vt 8 AB 8 AB BB
paffim in experimentando vti folent. i&
n. ‘attem ofcillationes per maiores affy
otet templs ynius ofc]
NN

i

i

“guaregila fam’
£ i..-"fi-f:;’z:,‘? 5':.’.;1—11'- ) Sl
fpe;-ﬁ-ghr_lm"r, -atque @ vt ante den
fationis infinite parmac penduli propofiti , b

- e=Tk et ¢ 6= 7 o S
ymus ofcillationis pro angulo”B A O =¥ ita ¢
anﬁElll‘Vtﬁt IR ST
Too(r R A A S+ R T )

i B
_synde 4i- pendnlumiinter ofcillandum  totnm femicirculy
t —90° erit #=4 ideos

pércurrat ; dta ¥t angulos. 4 enada
gue. hog -cafu rempns ypins oftillationis €LIt
—@(xk I R A R e - e )
‘citfiis valor it fractionibus decimalibus compnutatus colligi
: atio proxime eft vt
561781 %aréius"'-lﬁﬁrciwﬁ;-ariéo maiores enadant quam ~ fe-
 tiicizculus , tempora sfcillationum “continnp magis’ incre=
» HYeent ;vatque adeo fi-pendulum totam peripheriam percnr
rere debeat, tempus VSque in infinitnm Augetur ; poftquam
- enlm- pendulnpy in locum fupremum fierit perduétum, f;
.guin tenebit yerticalem et nunquam €X €0 delabetur; vnde
mirum norn eft calculom tempus infinite magnuom  often
dere. Caeterum, quia hoc cafu fit d— 2 b, feries fupr
‘jnuenta abibit in ‘hasc:. :
12, 33,.5'*‘._7_’

) . 1P g sz ’ 12, 32, 5% ' "
.I + ’;i '—1_ +'\27'. 47, 62 + ;'——'?- ‘.'.2"';53' 32 + etc;

2%, 43 :
.

"
-

cnins fummam infinitam  effe.

- grali’ ‘manifefto liguet , . quae ,obc:: 1, et [o25g
z—o ad z=1 extendenda; cins, vero integrale eft

. 1712 qui valor, pofito ‘5 — 1, manifefto fit infinitus.
' L Addita-
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Peﬂdﬂlorumd _— -:__,_,_: E o \.‘
.Cum cirea, finem | fupenoris d1ﬁ'&;rtat10ms

woadia il o~ OF
um, . augeu, ﬁ! an<’
FERTNS 51 y

_ad 180 grad excre(caf quae{ho hgc i’e

8, quando angulus é’ plopemodum ad \_180 grad

a_vyt’ qqantltasic_ﬁn. ;“é’ tantum hon vhitati

; i 'H‘ bad 39 ¥
ﬁue quam mmlme ab ea ﬂe c1at turﬁ ‘enirm

ﬂ

uam vt ems vcwrn valorem fa.ltcm,
fnare_ Iu;eat ﬁeq 'e; etlam vﬂa v

'--,u«* =1

na fa ‘m& ‘dEﬁﬂiri queaf.

‘ §.w 4%, Conftintto igitnr  axe gyratmms g A ,’I'ab 1L
eum fadio A B — — A b= ¥ "defctibatar cirenlus , , in Fig. 4
meger Eb- ﬁtum teneat verncalem. Iam furfum“

i dcfc Adere - in ip1at R
: quemf;; m;:amus

1def9que, cum
a__s{‘;n,QQD erit manc - z:—“cof.ﬂ W 5 quar®

aequatio pro -moty penfduh fup’ra ‘Inuenta
C”‘V’A?E S - d . .
. ¥b - V(s-zz\(ac-—-.az)

3y xﬂ;os noxios Valores cuelui debebit, CE, 4.




S N ““Cum igitur fit cc:cof W —{in, Ly
et. gg—cof.; Y= 1 —fin, ; * fiet, ,,ldz |
ﬁgnum —+- tnbmmus quia hic corpus defcendere  affu:
mimus, dum “ante afcenfus thifet confideratus. His 1g1t11‘¥‘
valoribus fubftitutis poftra aequatm differentialis erit ¢

‘ d tVag dy '
: Vi Tz 'l/(ﬁn_\p‘——ﬂng'\q)
vpi prohe, notetur terminum fin. 1 »* effle quam minimy i
§. 15. Quoniam défcenfus ex punéto g inci
affumityr,, exiftente: angulo- bAg=%, enidens- eft, -
grale euanc{'cere -pofito =93 quo obferuato valor l]ttera,e
dabit, tcm us in minntis fecundis - expreffum , quo pcndu
]um ex, ﬁtu initiali’ A g peruenerit “in fitum quemcunqu
alium Az Quomam Igltur hic quantltas fin.t%* m
prae termino fin. 5\’ enadet quam mmlma gff)rmula di

A

commede in hang ferien

i -y

ﬁn.g T2 RPN RN
Vbl 1ntcgrale primi termini ﬁatlm pcr logamhmos :;ta €
prlml poteft, vt ﬁt .
B RN e tg.z W

I35, 2 G, b T g iy :
vnde mtelhgltur, ﬁ angu]us‘ % plane euanefceret, valorem
Buius mtegralm fore mﬁmtum-, “ynde flatim patet, quo
rhiner accipiatur angulus ¥, €6 ininus prodire debe
tempﬂs, quam ob. rem, 1?1 practer . primum ferminem
_guentes ncgligere: liceret , jamn haberemus -

Veg gl Vb
YE Ttggm ideoque ~Vag
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16 Manifeftum  autem eft , ex hac f‘ormnh

: V‘-si.:u 1;1 fitom infimnm AB peluemet, deﬁnm _poﬁ‘e
quandogyidem pofito \J = 180° tempus iftud fiet

) 1 Ve
T Vegigiv Vag
am autem haec expreflio prmam tantum. partem
,,,fyalons continet., tamen €x- ea iam fatis exacte
t ,'us defcenfus definiri poterit ; quem in finem
pretium  erit’ mucfhgare » quantam correétionem
entcs termini feriei fupra inuentae producere valeant.

[ cot, ; .

... Quod quo commodius fieri pofiit, fatua-
et ;w—a, vide integrale primi termini

g e et e . .. 3 .
T Pro fecundo autem termino habebimus
E

iferentiale ¢ f‘”’”‘:_-_, ad cuius integrale inueniendum finga-
du hwiw 4 Brdw ;d - vynde fumptis differentialibus

4 finwar — jin e

- A __zAcofiw? B .
= e T + > Quae aequatio , loco
b itueo yalore 1 — fin. w? ‘tranﬁt in hanc:
A .. B .
i T;n—;@?:f*;?yi::‘;m S ' b
ﬁum deberes A = 1~ I .6t B +A =o, iavt

P yndé“ergo coﬂxg,xtur T

”,L x

) ,nﬁantcm muemendam {tatuatur W=, ﬁem}ue
f. — 0, 2

e 0= 2;; :, +1ltglatC, 1de0que£ S -iligle.

) f«ubmtuto erit: . e

4 “cofiet = eoftd 'y 28w

s m’-. T adin.a® aﬁn o ‘

Aéta Acad. Imp. S¢. Tom. L P. 11, Y ‘quo'-‘

St
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guo glrcay, buﬁs partibus prioribus comungcndm, €:011fequg

ety Ahumc. vaiorcm IR ; : ,
W 8 TN o coft w'fin.’
i 5‘?’- g : + Teol ot D
Vb gy 4.”[’111.
Hinc pro toto defcenfu pomando w= 90°% ﬁet N

fj’g‘“( T3 fin, DL}lCOt + col. 2,
nig’ "ccc{ﬁifeq

«ob: {ecundum termipnm mxpumﬂs a

ynde. patst:
ritatgm Hatis sigtabilems % cof cuiug valor’ pmpemo
pll: 2y cnanmiob . rem“c@ magxs neceffe eﬁ etlam fed
tcrmmos €Xf€q01= THAIEI B

) £

Tl

5 18 Tacc autem operatio Ve in
{ale praemittamus pw

genere m(’cltm
megratmne r

ey

gneat, lemma glene

dw
mulae f fip. —, QU in ﬁnem ponamus

Acof w

o e

hm i i b

quae ob cof W’

NPTTERVIAS SN (n-—a _

ﬁn. ot e o
2 & B-‘-“"'J, 1tavt, in-

vnde patet effe debere A=
trodu&a conflante’ debita , qua mtagr:ale reuanefcat piaﬁ o
w ==, habeamus in genere hant yedudtionem: - :
_de cof.a  colw rf_:—__l o dw
fﬁﬂ- ot p fin. o o afin. © oo “ﬁnw q)‘r:; *
quog poftremum integrale tanquam cogmtum fpe&-are Jicet.
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577 HbE lemmate  conftituto fumamus primo

__’T‘ c_éf'.a_ cofw . tags
T is Hin. az',__'" 2ﬁ11:? ST E S tTag_ _:_:'m’.
admodum iam ante inuenimus. Nunc igitur pona-
porro #— 4 eritque . pro tertm termino, -

e —_+jL:1r:r.z - 4JC;:'{$2 -t fjn.m

owfz__aﬁ lac pro .tcrmmo quarto lizbebimis

o cofem o, ol f
T o i 6Jin. wt % Jmlw
6de, ; ;Poﬁto n=—S=5, pro termmo quinto habebimus
. eofa . _cofe ;
o fin, &0 8 fih. w? —+ Jm W

one;ndo ni= 10, repenctur T
dd . _oofw )

w“ - m_'};m > To jin, w?

_ﬁfjm wit”

7 ! Sy, Ll X ¥
ey S N R W
ppdrt Gt werd o efEE -

Qumzam ,autem nob1s 1mpr1m1s propoﬁtum
5 e | LEIRPL .Mu,,\t TS, defcenfus, quo fit v == 90°, inquirere,
! tepralia cad. \,«hu,nc cafum accommodata ita fe

3.5.760f z

10 & Jm-‘ﬂ*:wvz..g.as rgfzu.mz ‘
T ete.” ]

jadsesg W ogsn oo

o T T
- §. 21.

H
p b
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Spbftituamus nuac fingulos iftos valeres in=
fferentiali, guae erat ‘ .

¥

6 2r. .

tegrales in aequatione di
ditv:8 — £ 1, fin.n? }._.3[1_'_@.3._:#

TvE TE d&) kﬁn. m+ 2, fin, w3 — 2. 4jin.wf -+ CtC.)

atque integrale quaefitum per totum arcum defcenfus gz
extenfum. erit:
Jcot. i ot _
|-+ = i atlcot.ta+ 5 cof a
T -2 .
-+ —'——‘:. :.- fin.a*Jcot. s 2+ ;—i'i cof. a -4 };% cofl a fin. #*

g

vz s vZ, 32, 5% 6 1 1%, 5 1, 3. 5% ‘ 2
"—ﬁv £ — I+ 55n fin, a®lcot. ;o 553 col. a0 -+ cof. o fin. o
: . 1. 3%, 5% .
125" cofl a fin. ot

+ .

. ) ‘ 2,-42161
1?, 3% 52 72 8 7t 1ol TeE 57 1, 1. 5.7° £
+ Eaaw fin. o' [ eot. a5 cof o -+ 25 cof. a fin. o*

2 .2 g 57 g%
4ens 2 cof o fine af + 5T cof a fin. o

2e 422628 2

&te. _4 etc.
ybi cum a denotet angulum valde paruum, ita vt prope-
modum fit, cofi e = I, {fecunda columna, cuins omies tef-:

‘ mini fimpliciter continent cof. a, prae reliquis valores no-

¢abiles exhibet, dum reliqui, qui continent vel fin, ¢, vel>

G, o+ vel fin. o etc: fine fenfibili errore negligi poffunt. "

§. za. At vero termints cof. @ multiplicatus repe-

per hanc feriem infinitam:
1 L3 L35 1,3, 5.7 155749 T, 5 5. Fube 11
22 -+ + 2 46,8, 10% . 4.6, &, 10, 15% + etc‘.\ i i

2042 2. 4.6F 2. 4, 6,82
ad cuins f{ummam inueftigandam contemplemur in genere

hanc feriem: . \ -
[ & — 4 T, 2 & te B8 5 1. 5,5 7 ]
'v{:—mﬁ_1+3wv i._+q" +=.¢.sw +=.+.6.-w -} et
guae divifa per @ praebet
1 -1 1 1 F 1,25 pd 1. de8e ¥ o :
W(t-—-ﬁ}—‘-z?"i‘?v"“iﬁv +=‘.+.a'7" +=.'..s.-'z\’ ~+ etc.
€X

gitur
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vero doda in do et integrata , prodit
e =l vy v U 0 RS 0 4 2Rl 2" - etc.

ww) 2% z, L
He - cpatets fummam noftrac feriei refultare -ex formula
—]w, fi poft integrationem fatuainr = 3.

(T —
Shamus aune V1 —o v = eritque v o — I —# 4, hinc
S~ T : dw . __ _udut s s
po=lx—tuu et 5 2% vynde colligitur
R S st Fu) 1 (1 —up)+Ce

LI ' 27 ge—u

gz

f s == +Vi—vw)tlv

- D

b
fin. o nfequenter expreffio propofita erit
. Td @ — - .*—--—fj"—‘,"",',""‘,\ :
ISy - Rl J— =
. o A :l C I(I—-li-“*VI..“U‘v) T
nod integrale qua 1ta fumi debet, vt euanefcat pofito
rope “i o, dabit conftantem C—=1/2; qua inuenta faciamus
: tlfzr - i~y atque feriei noftrae :
== P TE PEE E % .8 5.7
§ 0= ;2—+;._;E+5.4.63 2-4.5.‘?‘—+ etc.
f, vel mma nunc nobis eft cognita, fcilicet —172.
unt, " 2 : | .
o § 25. Quodfi etiam ‘termini tertiae columnae, qui
tepe inguli ;;ggﬁa}gﬂtﬁfoﬁ afin. o’ aliqua attentione dignt vi-
- deantur , id guod euenit, guando initium defcenfus A g
ete. 1 to longins a fitn fummo Al accipiator: haud diffi-
enere g i:oque:fulema_ -’fgilel,,gquac;eﬁs 1 :
PO ol !—-_@. k-] - o Bt T5 4 L L, Fo Be 7o 9 g
- e -4 2,4%, g i 6%, 8% Sy e 102 -} etc
| ete, neftigari potefit. Cum enim iam inuenerimus
— . — g ded gt 3 128 g6 TTS 7 e’
. 2 1(1+V1 'U‘U)._-E‘U‘U—‘-ﬁ v +=.4.6=w +=§.+.ﬁ.a"v+ctc'
ete. idarus virinque per @, vt habeamus -
eX e 1=00) e 3 4 M3 opaEy LS S LSS 7 g )
. v "'F‘v'_l-z._ﬁ‘v +a.4.i=‘v +=.4.6.|=‘v+etc

; Y 3 _ quac
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VR EJTJ H—Z(I.—i—"-}/ 1 ’U‘U—'l—{ -|-.1/t—-U'U)1JJ-—-"b"D

cmus poﬂremum membrum facile mutatur .in hanc f@re
Inam: ---—-—-::"'_;:"'-"‘-""'EJ']—,U; ita wt jam -membrum: ﬁm{hum

W LN
e (T AV 2 1 o).

,..L:.-ﬁ_.}.—

v PuY [ —V P v
Pro dextra autem parte habebimus

-‘l"! ‘v ‘v + r, %. 8% . 57 4. 1. I. 8. ‘U + etc-

2% :42 2, 4 6% 24.651

§. 24, Pro parte finifira ﬁ:ri-bamus ﬁmpliciter

vt fit

z. % 62

Hic valor ducus 115 ‘i‘m—"’ et integratus praabet
do . L S
Sl =5 ’j‘;,v“+———':si % " - etc.
vnde patet fummam nof’crae feriei fore = fYe2—zlv. fi
guidem flatuatur ¢ = 3. Jam quia V conftat trlbus par-
1= . ot
tibus , quamm prima ¢ eft. —vf_.v_—-, fecunda; ——=s== |
tertia: = /(1 - V1 — —-w rv) ex prlma parte eruitur
o d"-’ ft-’w‘-hf-‘.;.'“ Pt -
_ f ( 1472 om0 |
Ex. fecunda parte fit a
do . ¥i=wv __ 1] (I._‘_‘VI—‘ZJ‘IJ)—l- lv.

U E

£ (V5 B I i VD
Pro patte tertia habemus F221(x ¥ 1. T quae £
du&a per.formulam integralem no‘tlﬂ'lmam prachet: -

fd'”l(l"l"VI"WW)_-w——[(1+W/I_@@) fd'v(;-wh:_-u__q.-)

'IV'.,----——.! +1 Siqjqj——i—;ss ‘v4+1357 ‘U-'{—'th. _

R T LT

f d"u — 11-:-::70"!3 I (I+'1/I___QJQJ)+%I‘U

931’!_'3'” — 2'1’-'3 [EX BT

LT S LR L
:

t




AT=CCER J(I—}-V I -—'va)—“l:u- e
paltlbns ~®mn1bus collcﬁhs totum  mEmbrum fi-

puh T LA P . Cowar it b “) !

M (1) (I+'V:—M)+C
=

"z_ R P f‘

w

cep IAEIITE

§. 25. Hlis inubntis LY adwﬁammﬂame;nqua:‘tota‘
fitpad, mlulym redlgatub a:paﬁto D=0, ;habﬁbllﬁlls N
il = Crnibal S LR (i) MY T
-aftatpamus @ 5T I, pmd;t valor feriei -quacfitae:
rero conftans . C ita debet effe’ comparata, vt

ancicat  polito 6, inh glﬁﬂ!mcommo-

{¢ offert, quod pofité 'w = o OMmnesivpartes ..

glcant, N llum autem -«eﬁ dubium qum ﬁn-
debet Ad hoc, .mcommo-_
tand m recurrendum eft ad remedinm in omnpibus
viitarum , quo quantltas v pon ipfi
infivite parua ‘concipitur 3 tum enim
omnes . té. per vo dinifi .fe fponte

2 #”‘lgmg.jf ”*{

rw; In—l—l(x—--avv)
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quibus valoribus fubfticutis expreflio nofira hanc induet

formam :
' d-2le T r (¢ r_ 1
C"{-:LIW Fv"a—"rl ($+E'msv)(l= ?‘Uw)
ex qua, poftremo membro euoluto , expreflio nofira  fie

C+:—2l2,ad nihilum redigenda; vnde prodit C=;/2 -

§. 27. Definita igitur noftra conftante C debitu
valor noftrae expreffionis fLi% — /o erit
—_—1 1 \'—{—21;_1;‘!-—““‘”'0__ ¥ L ; _ bl
_.;lz i+ P PRIT N (I+ﬁm)l(I+VI .‘TJJU

quam ob rem, fi hic ftatuamus p—1, prodibit valor ipfins
feriei infinitae, cnius fummam quaerimus, qui ergo erit.
—:]e; ita vt tertia columna, cuius finguli termini con
tinent produ®um cof e fin. o* abeat in hanc fimplicem

expreflionem  cof, a fin. a* / 2.

§. 28. Simili- modo inueftigare liceret fummam
feriei in guarta columna occurrentis; verum calculus re
quireretur adhuc multo magis operofus ac taediofits quam
pro columna tertia, quo autem facile fuperfedere pote
mus , ‘ciim ifta columna 'contineat” productum cof.afin. afy
quod, quia & =1w, angulus Vero v pro fatis exiguo affu-
mitur , ob poteftatem gquartam fin. o* tam paruum erig
vyt tuto negligi queat. Cacternm fatis prebabile videtur,
coefficientem huius termini pariter proditurum  effe huius’
foimae 372, vbi B erit fraGio minor quam §  Quibus
obferuatis, fequens  problema alioquin difficillimum refoluers;
poterimus. | -

‘el . - Problema. . o
- 8§ pendulum , dum circa axem A ofcillatuy , tam

afcendendo  quam defcendendo percurrat arcus parum @ 18O
gradibus deficientes, inuenire iempus cuinsque ofcillationis.
" " Solutie.




e )y (el
o SO]Uth. |

20 Denotet ©. tempus cumsque ofcxllatloms,
‘E-’- nldih aréis’ tantim infinite paruos’ peércarre-
), Hi dutém fit £ pun&um, a quo noftrum pendulvm’
Qifcendere” 1nc1p1t. Hums detlinationem a fito verticali Ad
TN AT _~4, tum’ vero fcc;musa._ﬁ,m Hinc prime
; _’i‘”valnr feriei~ _ .

: 1-+- f'n a? ;-1—"“’ {'n ot +”3"5’ﬁn.a +etc.

ob angulum o minimum vehementer conuergit , ita
plerumgque fuffiefat * fetnds  quaternosue- eils terminos

L

A VET0 T temypu: wvmﬂs—efcﬂiﬁtmms_qmeﬁfﬁaea.a
“fittera T indicavimus ,-eritr [ — . T T
- ©®/cot. ;o (I+ ﬁn.a—l—"’ﬁna +*'I::;ﬁna.

ESH ‘ | -l-cofoclz—}-’tofuiz.].'

me‘fmmﬁ"e" 0p6rtct eﬁ'c ;;3"15 Mamf‘eﬂ-um autem. eft
em huius tempotis pracbere tempus cuxusque afcens
el defcenfus noftri pendul".: | .

¥ o g by N s ot ' N
"’"’ :\"" TR TR e ot oo '~‘=F ES -‘,\-ii- .

"H

imdmﬁqweinﬁ fehtfenfe afceRfiprateadethd att

cbimus Icofa_9,9995865,lﬁn.u:8 6396796 et

1fin. 2 =7, 2793592
Jfin.a* = 4, 5587184
Hinia® — 1, 8380776.

touil) Imp. Se. Tom. 1. P. 1L. oz Ex

Smpﬁnﬁdmﬁim rabatigilo A gfi—: s defc¥

affimgsivy oeritea 255% idéGQuEns 283 p LR YT ¥Hdes



Ex his igitr computemus primam feriem, qua Jcot.!,
afficitur , et quae erit — I, 00C4801.

§ g1. Quoniam iftam fummam in logarithmum.’
hyperbolicum ipfins Zcot.ia duci oportet , quaeramus
primo logarithmum vngarem iftivs cotangentis 1° 15/ quj
reperitur = I, 6611437 et in logarithmum hyperbolicum
conuertitur ﬁ maultiplicetur per 2, 30258509, hicque to.
tum primum membrum noftrae expreffionis conﬂablt his”
tribus -factoribus : ‘

1, 0004801. 2, 3025851, 1. 661143%

b

qui. per logarlthmos euoluti primum membrum lcot.na; £
mvolucns praebcnt =.3, 82675. "B

. & 82, Porro pro fecundo membro notetur Ioga-
rithmum hyperbolicum binarii effe = o0, 69314718 qui .
ducamr in cof. a_cof' 2% go* hoe modo ,

10, 6031472 =9, 8408253
et Icof.a =09, 9005863

fumma == 9, 8404118 — [ membr. I,

ﬁcque erit ipfum membrum fecundum =— o, 6924.9
Hoc deinde fecnndum membrnm, i ducatur in 7 fin, o%, da-
bit mcmbrum tertium; quod ergo ita repcntur.

I membr, .
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7 membr. II. = 9, 8404118
. li=o9, 8750613
Ifin. a* == 7. 2793592

my
18, ] membr, 11I. — 6, 0948323 ergo
1 | membr, 111, — ¢, 00099
;‘n‘? ex quo quia pe vnicam quidem partem millefimam efficit,
ist anifeftum eft fequentia membra tnto omitti pofie.
§. 33. His igitur partibns collectis tempus vnius
tegrae ofcillationis prodibit T = 4, 52023 O vande fi
d;.pendulum&&illationis,ifuas infinite paruoas fingulis
. inntis fecundis abfoluat, pro eodem pendulo, dum motu fuo
arcum 550 grad. percurrit, tempus cuiusque ‘of¢illationis
. rit circiter 4; fecund. Quodfi pendulum arcus adhuc ma-
i es et propins ad totam circuli peripheriam accedentes.
' bluat , tempora ofcillationum vehementer infuper auge-
antur , dum pro tota peripheria, fine 360 grad. tempus
g eo in infinitum excrefcit: vode adhuc vpum exemplum
euolnamus , quo talis arcus defcriptus duobus tantum gras
dibus a peripheria deficit. :
N cse oo« Exemplum. ,
. 6. 84. Si pendulum ab angulo S Ag=— 1° defcen-"
e re incipiat , ideoque in fequente afcenfu ad eandem al-
@ titudinem affurgat , erit %= 1° ideogue &= 30 inde ha-

ebimus J cof. 30' = 9, 9999835 et /fin. a == 7, 9408419,
nde colligimus /fin.a*=35,8816838; fin.n*=1,7633676.
ix his igitur computemus primam feriem / cot. ;o innol-
ntem , quac erit — I, 00001904,

Z 2 N §. 35,
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| §. 85- Quomam iftam - fummam in Jogarithmur
hyperbolicum ipfius cot. ;2. “duci oportet, quaeramus p
mo logarithmum Vulgarc.m 1pﬁus cot. 15! qui reperit
— 2, 3601799, qui in logauthmum hypclbohcum conuer
situr , fi multiplicetur per 2,.30258509 ficque ' totum pri~:
mum membrum noftrae cxprcﬁlonm conftabit his partibu ‘
00001904 2,36015799. 2,30258509 quae per logarith~
mos hunc, 1n ,modum . eugluuntur : - L

lz, 00001904. == 0, 0000032

FITPTER R 8. 3 30258509 _.__o, 3622157

: _ s‘12 8601799 — O, 3729452

T T membr. 1. =0, 7351691
crgo mﬁmbrum I._._. 5543461,

E § 36. Porro, pro fecupdo membro loganthm_
hypcrbolu:us bmaru ducatur in cofia hoc modo :

1'0,*6931472' — 9, 8408253

kg e Al cels w95 99998335
l membn IL =9, 84-08083,,'_, S
ergo membrum 1L — 0, 69312. T

Hoc membrum fecundnm {i ducaturin I fin.
brum tertium , quod ergo jta- repenetur

Imcmb;.II.__.g, 34.03035 .

#n

''''''

: lmemanII. =5, 5975539 .
ergo membrum I1l. =.0, 00004
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artibis “collectis- temphy vhiug inteprae ofcitla-
Toe—i6, 12477.@ % yode 1 soleillatiotiestinfi-
- ner - pendudi fingilis: minutis fecunidlis (peragantivi,
aipts dentusque ofcillationis einsdem ~penduli’y “diffn -arcus

. el oy o 3 4 vt T £ 2 PR T I .:i.:n - Ty AT
ﬂﬁ‘bf(ﬁu’ﬂr 3 61'«11:”6 fec,und,_..: CHRH (17 Siifd . LS BEE A
T b cnm s Do nannDRRUNE

¢ LT R : :
angd g9 Hing' patet y5quo -mifor ‘atciptatuf 4t
D eéfopus Vs : ofcilladoiiis idn DS B er- HAAIRF,
et iioni GPerd aliiisi pefiey cam obftrd, 4o
ior fuerit angulus o, inweftigatio ‘1f*t§éirn‘pﬁfi45'z’m;ﬁ1t3- i
em laborem requirat. Quin etiam, fi angulus a tantus
ipiatar, vt termini fin. «° inuoluentes non amplius ne-

L]
-

jgi- queant, ope hujus methodi tempus ne gnidem
¢ebrate aflignare poflet , propterea quod fummae ferierum
tartae et fequentinm columnaram nimis intricatos calculos
fularent ; néque vllum artificinm Analyticum adhuc eft
R gno- TAboT 1ite Tubledart  pofet. Huitsmodi au- .
cafibus feries in ipfa differtatione tradita negotium
dto commodius conficiet : quoniam enim tum angulus
— 180 —# iam ita erit comparatus, vt quantitas

7 ¢c—=fin.; 5 =rcofl ;% _

notabiliter ab vnitate deficiat , feries ibi inuenta
Uz S BRSO EEES a0
conuerget, ita' vt eius fumma, pluribus terminis adtu
icem addendis, fatis_exadle aflignari, pofit,..guac.deigde

[

T2 T

© tempus vaius oicilationis indicabit.

]

“ - §.38. Caeterum hoc additamentum circa oftilla-
nes ampliffimas , vbi totus arcus a pendulo defcriptus
ppemodum ad totam circuli peripheriam augetur, €0 maiori

TV 3 fiudio
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frudio pertradtare oft vifum , quod omnes, qui pendulg.
. yum motus funt perferutati, iftum cafum plane non atti.

‘ ,gérunt.., Interim tamen eft manifefftum, iftom cafum fums:
mam attentionem mereri , propterea quod fine fingulari

bus artificiis , tam in ipfo calculo, quam integrationibus -
peragendis refolutionem nullo modo exfpectare liceat, tum,
vero ctiam ferierum quartae columnae et fequentinm:
refolutio, quam hic praetermittere fumus coacti, Geo-'
‘metris anfam pracbere poterit, iftam egregiam partem
Analyfeos vlerins promouendis
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