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§. I.

) aanquany in tractate meo de motu corpomm ri=
Y gidorum ifam: Theoriam fatis felici {uccefin
cxpedivi : tamen fateri cogor , folutiones. quas dedi
non folum nimis effe intricatss, fed etiam applica-
tiosgem ad quosuis cafus particulares maxime effe
moleftam et plurimis difficuleatibus implicatam. Folt-
quam -enim motum centri granitatis determinaflem
quod quidem nulla lakorabae difficoltate , ad quoduis
tempus tam- pofitionem axis gyrationis quam celeri-
tatem difiniri oportebat ; deinde vero imprimis fitum
ternorum axitm Frincipatnmr wfigoare mecelle erat,
ad quod ingens multitudo quantitatumn  variabilium
in calculum introduci debebat. : _

Haec tanta incommoda etiam f{agaciflimus
Geometra /o Gramge animaduertific videtur , dom
hoc argumentum in Commentariis Académize Bo-
rufficae pro Anno 1773 alia methodo tractandum
fufcepit ,
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ful‘regplt 5T enjus; qmdﬁm profundaﬁimas meditationes:
-Maxima cimaniditate pmluﬂrare {m - Conarus, Veruns
tamen @ medmpetrare non potui,vt-omnes eius-calculos.
penerarem. Starioy éniot :piimum. Lemumia jta me de=
- ternuir wt-ﬁb “defe@um oculorum nullo modo fperare,;
' potuenm‘ somnia aruﬁcxa analyuca quxbus elt, vius,
;perﬁ:rutan. e o ST
i &2l Com autem nuper, dum partcm gen-
met_rlcgm 5 cui 3Ha dnueftigatio 1nmt1[ur, accuratius
'euoluenﬂam ﬁJvaPI, hanc infignem. proprietatem” de--
anonftrafiem , ‘quod ; quomodocunque «corpus rigidum
eX {tatn 1mtm11 in alivm’ quemcunque flatum foerit
- trapslitum g, i ‘-co feriiper ; talis axis affigmari poﬁlt

cuins diredtio’ in- Ntroque flaty mapeat ‘innariata: haec
pulcliefritna- proprictds. mili- ﬂmm wfa ‘eft,; eximinm’
-, fubfiditm: fuppeditare ,vnde, omnia ;. quae” -ad  mo-
tun:l humsmndn corporum pcrt111ent,__multo famhus _

edeﬁ_ml poﬁ'ent._j ‘ oﬁquam enimn motus fcennl gra-
TlI"itIS"ﬂlCllt definitus;in flatn .mlmh ,1113 quaerstur
aXis ;" qui in flaru rrapsiato etiamnunc fandem fex-
owat’ dlrcé'tlonem stam vero goaeratur angulus, quo
corpus ‘intereq’ m:uca hunc: agem | foerit, conuerfum.
Hocqnermodo. ad, uodms tempus_figns, corporis; per~
fecte:. cogn@ﬁ:eturﬂ,, ita vt tora. inuefiigatiorad deterr
minationern iftivs axis pro guouis tCMPore cuim an-
gulo conuerfionis . e,dur.atur, quamobwm iftam, 1deam
hxc adcuratins fam _perfecu"turus

6 3. Gonﬁdc emirs; igitur cerpus in ﬁatu {uo
Jmtmh .in rquo’; pro’ ;ilubﬂm :acclpmmus pun&um
< & Tom, X}{_ Nnu Comm. . "Dd ’ quod- '
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Fig. 3.

myop (LT ’.aID..E TMATY.

guodetidqueri, per qued: duranus;’ termos axes:fixos:

mitbe fe . normalesy; quornm. refpedn. fitus. fingulorony
élernentorim - corpotis. more fblito. per  feymas, oo
didatas! definiric queat., Illed quidem.. pumétnm: im
crattaty,s tge ind ipfocentros grauitatis corporis.. com=
ftisdi ; overuwm mnnc pihil referrer obferuaut,. fi “imp
alio quocuaque loco cenflitnatnr,  Deinde etiam. neq
cefle! noi al’t}, vi7tepni. il axes: fot fimul  axes,
principales. corporis:, ~fed? perindes ac: ipfam ‘illud:
puné?:wm penieus; arbictioi relimquuntarl . Id:’ tanfome
fiiét notaffe: inuabit.y: caledlos. fequentes . malro foret-
fidiliores. ¢ concinniores., i illud pun&um: in. ipfe
€SUEro;] [ertiag: accipiatur! firnulkque - terni axes: ferint
principales., pro-fasi. feilicer. corporis, Cwdgialis. Tims
vero-ex-illo- pun@io- anquam: centio corpori Spliagea:
circamieribis congipintur, c¢um. ipfo corpore: firmitedk
tohaerbnd évcam ipfofimul mobilis, cuius.radius. voita=-
f& indicetur;, vihoo inodo., omnes- inteftigationes ad-do=
c.nmrn fphaeriedm, rénocart queast, quapdoquidem hoo
&6 oimmes: caleulivmilto ficilins.expediris poteruacs
- § 4i Répraefentet: igiturs trisngtlum - {phaeriz.
éum AT C oQunteny. fphacrae, caits ; centra ! adferipry
mteli;gnu: litteras I+ wnde: rectac edu@aenl Avy E By
er L C reftrant: ternos . illos. axes. fixos., ita: vt arcus.
A B, BC, CA. fior: quadeantes- inter. fo. angulos.
re&os A, Bﬁc conflitwentess. Tums vero. ad fiton.
ﬂn‘rulmum elemmentorum. corporis- cognorcendum, petr:-
quoduis.cornm dudtus.idtelligntur rading 1 Z; eveXpups
G Z agantur tethi arcus Z 8, 2B, Z'C,. qui vocentuz
P Nl ZB,—ﬂq et ZC_—:_G, tam enim. fi di-
- . " flantia.;
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- Rantiy p‘l«emenﬁ aco»rpm\:s w centro T dicanr: =¥y

terhae coordlvatie axibus I:Ay I°B,. 1O 4Parallelas'

eront s'cof. &, ¥ cof.'m, & col.’0; quibns:iergo fitus
cmusqﬂg -l epientd iy farn “mjj:lﬂil TROIE - ,{ollto detef- ;. JRRT
mingbifur, sSemper, ,autcm X ngwrg tr,xanguh Splzac-

rici ‘A‘B‘C efic” T T ‘ L o

. cof 4P ecof. i —l—-cofO e T
pm‘cte;ea -¥eTh: X :thacrlcm notervmL qu“eﬁt"‘s d°“:';!“"
terminationes -

chBAz—%’g : corABZ*f’” ; co{ Bcz "EL‘;!_

L2
fin BAZK%‘.}; fin, ABZ"’"“‘”IJ ﬁl BC‘{Z"’“M‘
Porro vero eric - 0
{ —  oofigo G omemd” ~cofleol

cpf %l—zgsémgg{g;{ j;@g ;:GFJB z;: fi_%_q «cof; cz = j;’n f;n,
: 38 ﬁﬂ ‘SC’"Z A"T«-l— = g Jm,

—T“‘"—!

mus ﬁatum or oms, in’ quo .-elagfo ;I

e ,;prxmo qmdem ,,uj" u,cmcunpue locym

’gltﬂtl(mﬁ faltem m ,,_pum?um T tlansfmatur ﬁmulque
fum € 1o ﬂCOI’PUﬁ, motu falmcj: ﬁb; para]lnlo,

tam 111 ,ﬁa;u um;;,a,h qmm m ,translar,o poﬁ mm;ua
z_ enndem jngum fogcuipat,(xta Vi r,adms cancem

-dli‘C&lO’kl‘ﬂ o'bunc*u .pro, 'vrr@que cgrpous ﬂatu Prz:)

__;1 OE"—Q et OC_';/,
Dd 2 " quos’




zrz LS DVBITM OTTIVEOCT

-

6. 6. Sit fam @ ille 'é-ﬁ'ghl"ué»‘ ,  per qtue'rﬁr ‘toe

verfum, ita vt angulus @ etiam. fpe@andus Gt tanquam
fun&io‘ temporis £, dum arcus primum  introducti

poris ad quod, 1eﬁ:ruutur pendent - Punétum igitun
Tphacne,, quod initio. emt in Z, aunc elapfo. term

bus OZ ¢t Oz futurus fit angulus Z0z=0Q
exifichte Oz = O Z.  Hinc ergo fi iftius pundi 2

- qmeuntur diffantize ab angulis. A B C, cognofcetur
verns fins, in quem radius. corporis 1 Z a {itw ini-
tiali elaplo t&mpma — ¢ erit translatus. Quamobrem
pro motu corporis perfecte cognofltendo totum ne-
gotium. eo reducitur, vt pro quouis tempore elapfo.

— i tam firus pundi O five arcus o, &, 7 quam
angulns, Z0 2= determinentur; quandoguidem

N hoc:

quos. ergo tinquam -certas faoctiones temporis:iz

s {pectiri opottet , atque ‘ex his nmmfcc.mur fejuentes
- determinationes.: - - g 3o
cof O A B=5%5 coli ABO-‘*”"”; COfBCO"‘ffng,y .
; ﬁnOAB"‘“."“’ i ABO=27Y; fin. BCO=3=.

* Porro vero erit , & o : ~
cof AGB= - jLa%tt; cofBOC= ~ J_%ri"; ; cofCOA'—}j’;[‘i}f{;%‘
fin, AOBz - fﬁ.}- fin. BOC=- R ﬁﬂ 5 0.COA=~ _@f’iﬁ -~

R fnfupcr vero Grlt Wt ante - |
' cofa —-1-c0f E "L cofl ry =1 . |

tum corpus tempore —fcirca radidm 1 O fuérit cons
é’, v, ¢, tantum a vclriaoilihte'cuius'qjue; elementi cor~

pore —=7 ita translatum’ erit in %, vt duis arcu- -

-




et tang. A=
pro qUﬂeﬁtl& auten fit- arcus O Z = Z et~ anguluss

CORPORVM RIGIDORVM. a1

hoc’ modo-ad. quoduis tempus ~ verus fitus “ﬁn_g"ﬁl‘o--
rum corporxs elementorum affignari -poterit, -

5 7. Curn igitur diftantiac’ puncti-2 ab angu-

) 115 AB ante omnia debeant indagari, inueflige-

mus prl,mo diftantiam A 2 ;. quod quo facilids fieri
?o{ﬁ y 10 ﬁgura nullas  alias lingas™ leplaefent.,mus.
practer ‘ess, quae ad hanc fcopum  referuntur.  Ac

" primo qu1dem quaeri debebit quantitas arcus 0 Z

ex tuaugulo 0AZ, in quo hqbentur arcus OA__OC.
et arcus Z A — . Praeterea vero defihiri pore-
rimus angulum O A Z ex aogulis BAO et BAZ,
¢um fit QOAZ =B AO—B A Z ideoque -

fin OAZ—fin, BA,OCOEBAZ. cofBAOﬁn BAZ
— cof. 'yj;[ -,;f:hcgecuf i of .-
cofOAZ—coFBAOcofBAZ—I—ﬁn BAO ﬁn BAZ

Sefpgin w0 ISR S

T _,lm.ncjm.ﬁ
quli)lls, natatls per. fph:lerlca; fiet: -

- of0 Z=rcof. a.cof. £ —cof. @cofw+coffyc0f 9' et

cafu. v coft . eofs § cof. B
tang AOZ'_'_{m ot cajf--coJ .( 69fs B ofs v =0 Y 0 6}

6.8, Ponamus -autem ad abbreuiandum angu=

Inm OAZ=A, ita vt fi

fin, A= T“'"”"’”“f""“' T ol A= cofu c0fsm b oy o
- Jitte. o f71e ' fm.o:Jzu. ]

cofuyicol. p—cofBEN, B ‘

cofL.8.cof. M, - egfuy cofe & ¥

AC Z= O, drque: mtegrale; O AZ erit
col. Z = C{)f o CO( g e fin, o fin, % cof, A et

ro fm S min
H&l]g 0= '_"ﬁn mcof & —cof. adin. ¢ oA, * ’
Dg 3 wnde

Tab. 1I.
Iig. 4.
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vode fi loco A valor .inuentos .fcri-batﬂr-:—,-'pmdib:iﬁ
vti iam inuenimus

€0l Z = caf. a cofl § ~ cof & cof. "»1 ~+cof.y cof. S et
_tang. 0 - co.Yrahm—coflGeol

Jin.a? cajf-—-cm.u{cofﬁugj 4_|_cof Yo%) "

§. 9. His fam finucneis agegrediamuy m‘mgu—
lom fphaericam AQ =z, in quo cognofcimus “bind
lteran OA —ua et 05— Z, yoa cum angulo in—‘
tet cepto A Qs =0+ P, Vmﬁ colligimus
cof Az .-_mf a caf. Z - fin, fin. Z cof.. { G (1))
guae ergo expreflio reduc tur rad  banc

col, A z:i=col acon—r—:ﬁn e fin. Z ¢of. O cofd)
. _ . —din 2 {0, Z indO fin. @
bl iam  defininimus cofl Z, Verum. am fio Z
quam fin. O et cof O non habentor euolun ; neque,
Yero conducir has guant;tates 1mmedmta ex mVentls
derivare , quosiam perueniremus ad fgoa radicalia,
quae, vtrum pofitive 4l negative ‘capi debeant incers
twn amaneret.  Quamobrem  hanc cuolunamam fe—
quenn modo” inftitni conueuiet.

E

& 10. Ex t.rmnffulo ADZ fatim dedummus-.
hinc proportionem = ,

"o A fin. Z = fin. O« fin. -, -vade COHIOItUI'

fin, O—-*f’”j Mi$ qui dipifns per tang, O pragbet

COI: 0= ——-—fm accuf;’—-cufccfzn fm
A

1:*; qmbus ergo -formulis (ponte. fe produnt illae ipfae
formulae , quibus jndigemas : filicer fin. Z o, O et
fin. Z cof. G5 quare, fi pro-cof. Z inuentumm valo-

‘  rem
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©¥er TuBTituitnus,] pé‘ruehﬂemijs 4d"iffam’ eﬁpreﬂi@‘ncm{
EUFA z,:to*fa eof+§'v~+—f'ﬁ. acblefindeol A, -
i g it cof. Geof £ —fin: acofwmﬂd)ﬁn zcofk,
.ﬁ '—ﬁ’ﬁrn'.mﬁn @fin 2t A
Ehro igitnr. angulo A lﬁa exprcﬁio fcqucntem 111- -
;duet ToraatnE T e
tﬂfAﬁémcof’ac cOFZ—i—cofacof€Lof'11~1—60raco{'q/(:of9

 Hin.g cof@nofz-cefacofd‘zcofﬁco{“4 cofacon)cof'ycofﬁ‘
Ui, Epco‘f "ycol g £, @cof@co{Q

§IE Ifa e}sprefﬁo co magis eft notatu digna;.
gtiod non folum nullis inquinita fit. fractioriibus, . fed
etiam ify ﬁnguhs tefminis tantlim” orcurrant. coﬁnus,
trium. anguiorum éz w et S-finibus’ penitus’ exclo~
fis.. - Hanc.: obscatiffam’ ﬁnguibs hos termiios- fEenn-
dnm iffos: terioss eofinus: mdmﬁmms'?"f ﬁaque‘-amgaﬁtraw
bimus: fequentenn foram ez B
:mfAﬁ.::cof Z{cof o 4 fi. co{ ®‘+cof 4y(cof. ofﬁf

i cof, Beaf (- C@fon@)ltﬁf&(mfacofy S

_ © cof: a ol apicol P-tcof Bhin, O): - -

EARE T mtmmzﬂe*muamt 5 Angulos Z, G tdirtum ag”

- fitum- mltm}em Apedare; - iisqoe: locam -~ coinskivet:

o ielpditentid-6or] i, Deque” igitur-a tem po--

re pendered: dumi ontra: H‘Cilqﬂl anguli «, 3, s HOTE

fumt. :fu-nﬁmnssi,zgﬁus femporis. I tanguw..

P e euolutiche proe aréw K& -
fUEg_rﬂuum jﬂa'ne foret:, - ﬁ fimilem muﬂﬂlgarzonem '
pio- dliObUSHTEllL]UIS acubuss B g et C 2 inftitterd:
vellemus, Cum. enim. tria,_punéa A, B, C. fint. inted
it ’ SRR e
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fe permutabilia, tantom opus erit, vt tam, anguli
Z, v, 3, quam @, 8, v fecundum ordinem prowo-
yeantur, dum interea angunlus QP idem conferua-
tur. Hoc igitur modo 1eper1cmus (equentes aezspres-
fionies
<of. Bz —<of. v (cof. §"-+fin. 3’cof. ®)+co{9(cofﬁcof~y
— cof. B cof. y cof. @ —cof, a fin. Q)+ cof. § {col. ﬁcof z -
~— cof. Bcof.acol. @—}wcoffyﬁn,@) -
cof. Ca—cof. 3 (coft o+ 1in. " cof, DH-cof. £ (cof | rycof'a.
— cof.y cof. e cof. $—col. S fin. P)—+cof. ']q\cof'r}zco B
-cofyco{ Beol: P—+col,a fin. P).
§, 13. Statuamus nunc breunitatis gratm pro
fitu translato. pun@i Z
Azs=Z, Bz::n,Cz__S"" .
ex quorum valoribus coordinatae pro ifto puné’co dein-
ceps formsbuntur. Cofinus ergo borum trium ar-
cuum hic fun&tim afpeétui exponamus : -
col.d=col.Z (cof.e’+fin.a"cof @H—cofmfcoracufp(:—cof@}—coﬁyﬁn (I))
—~cof. 9 (cof.acof. vy (x —cof. P)—~col 3 fin. 100) B
cofi'= cof m(col. 3+ Gn.B cof. P)-cot.F{col. S cofy( x-coﬁCD}—cofaﬁn.CD)‘
—-cof. Z (cof acof. B(1 —cof. O)—-cof -y fin. ) |
cof.%'= cof F(coliy .y cofP+cof. Z(cof acof.ny (1-cof, @)-cofﬁﬁn (I))
' ~+cof. g (cof. Beofey {1 —col. Q)4 cof @ fin.P). .

§. 14. Operae "pretivm hic erit* nonnullos fi-
tus principales pundti Z contemplari.  Sumamus
igitur primo pundtum Z m iplo pun&o A, ita vt
fit Z—o0 ¢t =39 = 90"; vnde pro ficu puné'tlz
elit

cof.
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"~ ¢of, é”—“—'c'o'r‘a"—}——‘ﬁﬂ ofcof (D;-‘*I:-ﬁrnv' |- roI Cb)
 coly = cof. mcofﬁ(:—cof &) —-cof. [‘m.(I) :

. %ol. 5"“c0foaco['fy(x —cofe®) — col B fn. o
‘Slmlh miodo fi pun&um Z capiatur in pumﬁ:o B,
ita ve fit Z 3_,90 et 'v}_d 0, tom erit’pro. ﬁtu
puncti. g :
cof: 8! = cof. mcof‘ (3(1—-(:0( d))—— cof; 'yﬁn o}
-cofiv = cof; 3 - fin 3 colhP—=z —fin. ﬁ (1 —cold)
cof. H =cof. Beof y (1 —col, ®)+cofaﬁ11.@ -
Sin autem denique punétnm Z capiator in puncto C
tum locus puncti z ita determinabitur, vt fit

cof{'-—cof a cof, 1y (1.— cof. @) —+ cof. @ fin. '(D
cof. w'= cofﬁ coll oy (1 = cof. P) — cof aﬁn. >
cof. 3‘:1—ﬁn.y(1—cof®)

S __5.7,,_15--—]ﬁae- noLem formulae adeo ‘omni atten-.

tione ‘{unt d:gnac , quod ex iis formnlae generales .
pro_cof. &', coll !, cof 3 ex illis tam pulchre com-
pouuntur Manifeltom enim eft, formulam gene-

ralem pro col. é" compofitam eﬂ'e ex tribus formu-

lis fpecialibus pro cofl 4’ modo inueatis. Simili modo

- formula generalis pro - cofl v comrponitur eX ternis

formulis fpecialibus’ eivsdem nominis. Tandem . et-

~dam formula generalis -cofl 3 compomtur eX  terhis

| fpecmhbus pro eodcm angulo.

§. 16. Haec . mf‘gms proprsetas, quae inter
translationes pun&oxum A, B, C et alius cujnshis
puncti Z intercedit , mamme eft memoratu digna,
Tom. XX. Nou, Comm. | Ee atque
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~ atque omnind meretur, vt diligentius perpendatur ;
quam ob rem eam in fequenti Theoremate genera-
Nliffime comple@i conueniet, Tuins veritas ex calcti-
lis, quos modo abfoluimas fatis elucet , dum alizs
profundiffimas indagationes pofiularer. '

Theoremas.

§. 17. Si fphaera circa centrum fuum fixim
l. s . Tab. I, Vtcunque de fitu fuo detdrbetur; vt terna eins pun—
Fig 5. & A, B, C in eius fuperficic quadrantibus s & in-
vicem ‘diftantia transferantur in pun@a a, &, ¢; tum
aliud pundtum quodcunque Z ita transretur in 2

vi fit 5 .
1. cof.zA:coE“ZAcofiezA—}—coﬁZBcoﬂaB+coﬁZCco£aC
IL. cof,zB—cof,Z B cof. b B-t-cof. ZC cof. 5C+-col.ZA cof.BA
I1L colleC—cof, ZCcof.¢ Ct-col. Z A cof ¢ A —~}-cof.ZB cot.cB.
§. 18. Quoniam pun@a litreris . maivsculis et
mim‘lfculis defignata inter f& permutare Fiil:é't; ita vt
minuftulie pertineant ad ftatum jnitialem., maiunfcy-
lae yero ad flatum mutacum : Aequationes etiam fe-

quentes veritati erunt confentaneae '

1, cof.'Zé::__'-:‘cbf.zdcdﬂAd-képﬂzéco’f.Ab—i—--cof.zcceﬂAc'
I, cof.Zb=cof zbcol. B b—-cof z¢ cof. Be -4 cof. 2 gcof Ba
IITL cof. Ze—col.zecof.Ce——cof, zacol.Ca--cof zbcol. Ch.

Applicatio hortm fympromatum ad coord;-
o natas orthogonales. | -
§. Yo. Applicemus nnnc omnes formulas, quag
hactenus indenimus; ad terngs coordinatas, dire@ioni-
bug

*
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bus fixis TA, 1B, 1C parallelss.. "Ac ptimo’ qui~
dem ' pro ﬂatu initiali confideremus elementum ' cor-

poris- quodcunque in Z; pré  cuius loco  flatnarmus

ccordinatas IX=X, XY=Y et YZ=2Z; vn-
de fi diftantia’ iftius punﬁn Z a centro I vocetur
=+, cuidens eft, fi iftud pun&tum Z in 60 fphae~
rae radro accnplatur, qui ante per. pund’tum Z tran-

fibat , fore X = scof £, ° __:rcof‘ﬂq, Z = scof. 9.

Hinc .Jg'itui'i'?erit' P EXKXA-YY +ZZ Smili
modo pro- radio illo. £ Q, cuius diredio- in flatn
translato non mutatyr , teruac coordinatae inter fe
“erunt vt cofinms angulorum ay 3, v, quas antem in
‘ﬁﬁura exPrxmcre non eft Opus. .

6 20. Jam elapfo tempore =r, quod per-
petuo in' minntis- fecundls exprimi. 1ﬂ’um1mns trans-
latum fit centrum: corporis I in punétum 4 , pro
guo-- Jsrrace]muﬁ ~coordigatas- If —f5 ﬁ .__g,',ZD"_ b

perlatur in' %, pro quo ‘yocemus comdmatas I.:v:a:
Xy =¥,y 2=g, et quoniam iftud punétum 2z per-~
inde fe habet refpedtu pun@i i, vt in praccedentibus
figuris pun@um Z ad centrum 1, ita vt fic diftan-
tia i 3= st vt ante manifeftum eft efle debere

x—;‘—“scoféj,j——g—.rcof'n , B— /f__fcofS’

§. 21., Quod £ iam  loco horum cofintum ”
valores fupra’ inuentos fub{htuamus , Ob scofé' X,
scol =Y, r cof 9 Z nancifeemur  fequentes
~ ¥alores 3 o :

- I  Ee'e e

Tab.. II-
Fig. 6.
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g—=F+ X (cof a’+fin.e’cof.$)+ Y (cof acof. 1-cof D) acbﬁry‘:ﬁ RO)

~=Z{e L acoliy (1 —col. @)—-col Bfin. CI))
y=g+Y (cof i 4-fin. B eol.Py+-Z{cof. feolin/( 1~ ~cofiD)-cofie fin.d)
—~X (col. a.cof, B 1 = cof. §) —+-cof. fin. O)

b+ Z{col.n +finsy “cof. Q)+ X (col oecof (1~ cofd)‘—cofﬁ{m )]
Y (cof. Bcof. oy (1 — cof. ) —+cof. a fin. O

§. 22. Quoniam autem iflae expre(liones ni=

'mis funt complicatie, povamus breuitatis gratia

y=f4+FX+FY+FIZ

) —=g+GX+-GYH+G'Z

2=bhb+-BX +—HY-H'Z
ita vt fit

F — cof. o" 4 fin. @ cof. O

G = cof. e cofs B (1 — coll ) + cof: o fin. P

H — cof. « cof. o/ (1 — cof. (D)—cofﬁﬁn ('D

“‘—cofacof B(I"—-C(‘f CI))—cof'yﬁn CD

G' = cof. 8 =+ fin. B col. O
H' = cof, 3 coft y (1 — cof. @) — cefll a fin. P

Tl = cof. a cof. y (1 — cof. P) 4- cof. @ fin. O
G = cof. B col.y (1 — cof. P) —-cof. a fin, P
H" = cof: 7" -+ fin. o/° cof. P.
§. 23. Cum iam diftantia puncti iz etiam-
nunc zequalis efle debeat diftantiae 1 Z, ideogue
(2—f) (=g (-0 =X Y 72,
calcalum ioftituendo comperietur reuera fore
FF+GG-+HH=1 FF4-GG-+HHE =0
"FIF -GG+ HA =1 FF'4+ GG ~+HH' =0
Fipi+G'G"+B/H—1 FF'+ GG'~-HH'=o.
- Arque
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- Atque.de hoc ﬂms fumus certl, ctmmﬁ calculus non

o

parum ﬁeret moleftos, - DY

i‘: -

I‘ounulae generales pro motu corporum Ti-

g1d01um 4 viribus qmbuscunque o

o {ollicitatorum.  *

§. 24, Confideremus igitur corpus quodcunqﬂc
rigidum , inquo  pro lubituw certum pun@um pro
centro 1 fuerit affimtum, et cuius ternae dire@iones
fixae -TA;,; IB, IC in fitn Jmtmh ;- {e invicem nor-
‘maliter  decuflgnt , ~quoruni refpedu  fingulorum
corporis elementorum loca per ternas coordinatas
X,Y et Z determinentur. Defignetur autem ele-
mentln corpofis in punéto Z conftituti charadete
d M ita.vt litera M, ‘denotet maffam totius corpo-
ris 3 vbl ergo probe ‘notetur’, has ‘tres variabiles X,
'Y, Z tantum ad flatum corporis initialem pertme-
"re","nequc ¥llo" modo 2 tempore. 7 “pendere.

§. 25. His igitur pro flatn initialj CODﬂltl‘ltlS
vbi corpori motus quicunque impreflus fuiffe eft COUCI-—
piendas, Hunc in finem ponamus elapfo tempore ¢ cen—
trum COI‘pGl‘ISI pervenifie in 4, elementum vero 4 M,
quod in ‘pundto Z confideravimus translarnm fuiffe iy
-punctum-z, crius locus per coordinatas x, y, z fu-
pra aflignatas definiatur ; locum avtem centri ; per
coordinatas f-g, b, E}xl‘llbﬂl‘l Hic igitar non folum
tres quantits tcsf, g, b certae erunt fun&iones rem~
_poris, tam ex motu corpori impreflo quam ex viri-
bus {ellicitantibas determmmdae, f=d etiam litterae

F, G, H cum {uls defivatis tanquam tales  functio~

Be 3 nes
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{nés erunt f'pec'tandae, quanqoqmdem per angulos o,
By v et O, qui fant fan&iones - temporis , expri-
‘muntur.  Totum negotium enim ea-redit, -vt tam
eX motu corpori initic mmpreﬂ'o , quam viribus {ol-
licitantibus ad quoduis tempus tam valores littera~
ram f, g, b quam angulorum e, 3, ¢ et @ eli-
ciantar-, quippe quibus inuentis motus corporis per-
____feé’ce Laguo(cetm :

§. 26, Cum nunc elementum corpons quod-
_cunque in genere confideratum verfetur-in punctoz,
:cuius. locus :per dupphus ‘generis- quantitates Vvariabi-
les. ‘exprimitnr,: quaram tres X, Y, Z referuntur od
docum: Z, quem: in .flaty initiali obtinuit: reliquae
vero {unt fusctiones temporis.’ Ex harum pofferio~
rum igitur. varisbilitate tam motus huius elementi
quam eius acceleratio determinari poterit , id . quod
commodifiime fiet, fi eins motum fecundum ternas
dire@iones fixus 1A, 1B et IC refoluamus, vade
primo :terias. cclentates eiusdem-elementi-,. hincque
porro etiam accelermoues fectndum - easdem directio-
nes definire hceblr Sumto 151tur folo tempore 2
I:_PIO V"lrmblll 3 f'ormulae ( ), ( 2) s ) dabunt il-

las i.texnas, cnleumteq d!fﬁ?iﬁhtlaliﬂ autem fecunda

.. adsc ddy a’clz
{24z, &G W) acc:.lemtloncs

§. 27. Quod ﬁ nune” fimili modo ¢miies vi-
res , quibus coipus hoc tempore follicitatui etiam
rfecundum’ iltas terms dlleé’clones refoluantur , atque

ommbUb comunéhs pro’ dirc&ionibus 1A, IB, IC

vires ‘oriantur P, Q et R, per principia motus ne-
ccﬁé
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ceffe eft, vt iftae vires aequentur fummls omnium |
virinm accelcramcmm » quae ex omnibus - corporis
elementis 4 M inn@im dumtis mfcuntm. SCJhCLt fi.
g denotet - alntudmem lapfus gravipm. vno - mmuto
fccundo, loco 2 ¢ aqutem feribamyus litteram *z, quo--
niam littera g iam tanguam fanctio temporis in
calculum mgrcd:tur lmperrabimus tres aequationes ©

fequentes: R : : S

fAM (i) =P e
LIMEEDN=1Q A
SAM () =iR

vbi fignum’ mtegmtxoms folas Vqrmbdes X, Yet'zZ"

refpicit , ita vt in his. mtegratmmbus temPus ! tan-

quam conftans. fpedari debeat , enamﬁ - formulis
differentialibus 'id” folum’ pio- varxablh eﬁ habttum_

Practerea véro etiam..omuoia. momenta viriim acce-

leratricinm refpectu ternornm axium ﬁxomm fimul -

fumta zequari .Gébent omentis; quae .eX “omnibus
viribus follicitantibus refpe&u eorundem axinm de-

ducuntur ; qmmobrem deﬁgnemus ifla moments ,

quac ex ommbus viribus follicitantibus pro tegma

axibus-T A, T.B; 1C nafcontur, litteris S, T, V,

ita vt his. quanutaubus Jper ¢ muluplicatis fummae

Omninm momentorum elementarium, quas fingulae

vires. accelcxatr\ces' fu_ppedltant aequau debeanr

© 6. 28, Cum igitur elemento 4 M, quod in
punt‘?so z conc1p1mus » primo applicata {it -vis

=d M (22%) fecundum, direionem I A agens,, ex
' €a
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“ea npullom nafcitur momentum pro hoc qxe; pro *
axe autem LB nafcetur momentum =z 4 M -‘d“lf

dde Sl-‘

¢t pro axe ‘1 C momentum =y d M (425,
mili modo ex vi acceleratrice fecundum’ direétionem

I B, quac “eft d M (E22) nafmtur ‘momentut pro 4xe

JA=zdM (‘Z‘i}’) , at pro axe 1C momentikm

—xdM (5 47} Denique ex vi acceleratrice fecuu- K

dum IC, quac et 4 M (4%F) vafcitur momentum

pro axe 1 A __ydM(ddf;") et ,pro axe I B momen-

tum — x4 M dd‘:f . Hinc 1g1tur “pro quohbet aXe
habemus bina moimenta clementaria , quae in partes
contrarias verzunt ; vnde pro axe I A fumma

omaium momentorum clementarium erit
dd ~ ——
f2d M) — [y dM G =i S.

dz
Eodem modo PlO axe I B obtincbimus hanc aequa=
tionems e
SxdMCEE deM(‘id‘f,")'—zT
Tertla vero 'lequatlo erit PlO axc '1C |
Sy dM () - Izdmc“”)—zu -

§ 20, Hac igitur ratxone fex naé’cl famus ae-
quationes , qufls hlc comunc’tlm confpedtui expo-

namus
I fAM{Eis =3P IV. fzd M (‘*dj‘f‘) ~[ydMEEE =S
IL fdM (55 =iQ V. [de(dﬁ;) —frd MG =iT
1L fd MGF)=iR VI SydM (D — [rdM(&E2)=il.

in

[ S

B P R o

NG M

o
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In quibug formulis mteglahbus folde 1:tte1ae ‘maius—
culae X, . Yet Z° pro . variabilibus habentur 5, dum
contra in. formulis dlﬂ"ezentlahbus folae -quantitates 'q
tcmpme z pendenres tanquam vatxabﬂes fpeé’cantur

§. 30. Vt nusc iftas formulas rite euoluamus,_
Pro ternis toordimatis x, y, z valores contrados §.
22 datos adhibeamus, »_€t quoniam in formulis dif-
ferentialibus quantitates X, Y, Z vt conflantes fpe—
Cantur habebimus.

T =G X (P Y ad,;*,f’) + 2 (28

qiz
T = O - X (B0 - Y (42) - 7 (fi )
ddctlzz — (dddﬁb) (ii ?;H) __}_ Y (dddt{{*}' - Z (dddtl:[-h

Facile autein mrelhgltur i -iftos. valores “in; " firpe-
rioribus- fex- agquationibus- fubﬁltaere vellemus., for-

mas maxime . Adiffufas_efle prodituras , . quas tamen"-

oPerae prenum erit h1c 1dh1bu1ﬁ’e. R

§ 31, Subftituamus ergo- acu ]oco Ilttcrarum

¥, 9, & ot formularom (55%)., (£42) et (142) yalo-
rés” ante euolutos, et fex acquationes noftrae. fequenti

modo exPrjmentur

L iP=(ih), fa’M—};(‘*df,F) fXdM+(d ““) [YaM

W zan
. 1Q={5s" /4N “‘(dddif M/ XA+ j‘ﬁ%g jll\‘/li
” R e a

111, /R = (ddﬁb fdM+(dd13*) /X dm—s—(df;‘*)f YiM

L qdd H") Zd MP

L ., T NC

' Tom;XX. Nqu.‘Comm. Ff _ 1V.
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P

iv. zs_‘(bddg_-gddb)['dm ;
+(bddG_-ﬂ—__[2r_£’_i£> fde+(Hddg—gddII)fde

T

__}__(bddc—'—-—cfidb)/'x[ dM__i__(H’ddg-—gddHf)fY dM
(TJddG”-—-G"ddb)deM+ H“ddf'—gdd]{”)/’ZdM
+(HddG—-GddH _[X dM_!_rH'ddG# G'ddH')/‘Y iM

di* dit

Ly (Erddgt—Grdan [z dM

dr®

(H'ddG‘dﬂ;GrddH’)f'XVV{im—F—(H'ddG—GrddH)‘/XY dM

+ (Hi f!iG” G"lidH’)/Y Z([M—i‘-—*kﬂ”jd_c}! G’ddH" fY ZdIVL

d #

_{__(Hddcf;_c"ddH)fX ZdM ] (H”ddG""GddH)fXZdM

V. iT = (fa8r=kN fd M
+(fddH-—Hddf)fXdM_[_(Fddb—bddw)fxdrm
._;_(J‘ddH'—H’ddf)f'YJm_{__(Ffddb_-bddF')fY dM
..[__(fddH"—H“ddf deM_[__(F”ddb_bddF")fzdM
+(FddH ——H ddF)fx"dM+LT ddH’;—r-H"ddF‘ [Y dM

fro (F”dd']:[’«—H“ddF")/‘z iM

(FddH'—-H’ddF*)fXYd'M+(F‘dd1?—l-il—rdd1?‘ fXYd'M
__%__(F’ddl-l“._-'ﬁ"dd!?’ IY ZdM__I__(F"ddH‘——H'ddF" fYZdM
o (FAAE AT fX ZdM+ (G WA (X 24 M
VI. zU——(g“f—f“ngdM
+(gddFd_F dg)fXdM—-}— (G “f""f‘MG)fXdM
(gddF'd—F dds‘)f‘Y'dM+(G'ddf fddG')deM

(gddF“ F"ddg)j'sz+(G"ddf—fddﬂ” /‘ZdM

}

)
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_ __}_(GddF—ngG)fX dMni (G*d@?ﬂ-—?‘ud@’)fY*dM

dt“ ---l (G”ddF“'dF’z’ddG” fzz dM
i '
- @i J’“G) SXYdN 4 (@20 —rddc iy y gy

+ (c:agr:fjddﬂ') fYZdM—;—(G"“‘”‘F'*F’?"’G")I YZdM

a1z

+ (GddF" F”ddc)fxzdl\l._l—.(GHddF_ch.{GU)fXZdM

§ gz In his. fex aequanombus fonnulae in-
tegra]es, _guae tﬂntum ad flotum cor po,ns initialem

referuntur ante ‘omnia, pcr totam COIpOl‘lS maflam.
funt extendcndac, vnde earnm loco in caleulum in--
gredientur certae quantitates conftantes ," quas ex fi

gura et indole  cuiusque corporis definiri oportet.
Veluti pro primis membris flatim prodit /@M —=M
vbi M maflam, totius -corporis. denotat. . - His igitur
‘conﬂantlbus loco f01mularum mtegrahum in’ moftras
aequationes mtlodu&ls , aliae variabiles non amplxus
‘jnerunt , aifi quac a folo’ ~tempore pendent" fem-
per enim affumi poteﬁ -omnes. vires, quibus corpus
follicitari ponimus; ad quoduls tempus  effe datas,

Quoriam vero hae fex aequativnes tantopere  funt

complicatae ‘praecipue fi loco litterarum F, G, H etc.

fuos valores fibftitiere vellemus, in g&nerc nihil -

praeterea hmc comludera licebit.

6 3';. Ratlo autem , cur iftae aequat:oues tam’

prollxae euaferunt manifeo in eo eft “fita , quod
tam pun&um I ‘quam ternos gxes 1A, IB, IC in
flatu. initiali prorfus ~pro- lnbifu aﬁ“umﬁmus Si

enim p‘anétum 1 in ipfo centro grauitatis feu po~

Ffa o tius
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_ftz&us f‘melme collocamus, job 'nataram hmus cenvtm
ﬁ.ltlm iftae tres formulae integrales enanefeunt

fXdM-—o,[YdMu__lo,fZ(’w‘—o.

“Sl deinde prdeterea ternos axes 1A, 1B, IC in

“ipfis ‘axibus corporis principalibus con{hwamus, twin ;o
-etiam  tres fequentes- formulae integrales in mhllum

abeunt :

fXYdM—-o SXZAM = o, /YZiM=o

~quibus igitur emaibus membris deletis  nofirae aequa- :
- “tiones iam mirifice contrahentur. = - _ L <

§. 34, Remanebunt autem tantum iftae  tres
formulae integrales

SEXXIM, [YYdMet fZZdM,

qucrura ’ valores per totum corpué extenfos, fi ponamus
SXXdM=A, /YYdMN—=8B, [Z2ZdM—C

fex nofirae. qequatmnes ad fequemtcs formas redu-

centui :
I. zP-M(“f) I 7 Q = M ( (24r), III, zR-—M (“5)

IV zs M(bddg_gddb)*l_.A HddG—GddH)+B(H‘ddGJ_szdHf}
! a e di* d it
o (aieo o aaw
d 12
- 2T M( '_-—4 )._I_A(F dd‘H HddFJ+B (F’ddfit-—Hdde\

dtl e

+ C (.F”ddH” —-H”d dl"”)

d
g d df —f dd ddF——“FddG ddF — Fdd
VI ;U— M( s €)+A(G )+B(G ddFdI Fddg )
G"'ddF” Fted d gm
. + O (==,
Plus autem hinc in ‘genere pro viribus follicitanti-
bus quibuscnnque concludere non lice, )

Appli-
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Apphcatxo arnm Formularum ad cafom: quo
- corpus nullis plane viribus folhatatur

§. 55, Conftituto 1g1tur puné’co T in ipfo cot-

‘POTIS centro’ gra01tat1s, ternae autem rectag 1 A, 1B,
1C fimul corporis’ axes principales réferant , dum
feilicet in ftatu initiali verfabatur; atque elapfo teme’
pore —+¢ 'ob omunes vires- P, Q, R et 5, T, U
euancfeentes habebimus primo iftas tres aequationes:

. ddg)—

I M=o, 1L M (GF#) =m0, IIL M(‘;ff)_
guae ﬁamel integratae praebent’ -

df_- dg — db .
=0 o b et T =

£X qulbus fmmulls cognofcitur, motum .centri ‘Tt‘qmr
tatis effe aequabilem, ideojue illi pequalem, qm]pﬁ
inifio fuerir imp'reﬁus." Hinc autem Pono mtegmn-—
do colligiturs = ° :

f__'ﬁ Fig ‘wg;v—' {3 Iﬁgtﬁ,b f,kc‘t__.___._.__..__.._.7, S
ficqiie via  a ‘centro grauitatis defc:zpta ‘erit lmea

recta -1 4.
§. 36, Tres autemm rehquae aequacmnes ita fe

habebunt
A(HddG.—C—ddH) —I—B (Hlddca-cfidﬁf) +C (H”dd

G GHAAE )

7
IV. o= dt® d 12 a1t
V. ,o A {FddH—HAddF) + B (Feadl —H'ddF4) + C (FadHY —H4dd )
T ap R dt?
(GddF~TFddC) {CddF—FddC) [Gwddrﬂ—wddcﬂ)
VI o= A =S +B - +C i

Vade per integrationem ftatim deducimus fequentes
QIdr*A(Ha’G -GdH) + B{HG! -Gl )+ C(H"dG -G 7H!)
Bdi=A(FdH-B4F) +B(FdH-H/dF )+ C(FdH"- H”ﬂ’F”)
@di_A’GdE FaG)+B.GaE!- FldG!) 4+ C(GHIE"-F1dGH)
¥fg vbi
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vbi conflantes ¥, B, € inuolunnt motum , qui cor-
pori initio praeter motum centri grauitatis fuerit
mprefliss.

§. 37. Tota igitur folutio perducta eft ad iftas
tres acquationes differentiales primi gradus, quae
cum praeter tempus # tantum continent tres var a-
biles: fcilicet angulum @ cum angulis 2,8 v/, qui
vti iam obferuauimus ducbus tantum aequinalent ,
quoniam eft Co

cofl 2" 14~ cof. B - col. o = 1, ,
wnde patet, problema efle determinatum, Quod fi
enim integrationes fuccefferint, ad quod wis tem pus
iftos angulos affigunare licebit.  Cognofcetur enim
per angulos a, 8, v pofitio illins axis corporis qui

poft tempus ¢ eandem habet direGionem , quam ini-

tio habucrat.  Deinde  wero angulus @ oftendet ,
quantam converfionem totumn corpus circa iftum
axem 1O fubierit, quemadmodum din prima parte
fufius explicanimus., : |

§- 38. Quo_autem facilius ipos hos angulos
in tres noftras aequationes introdncere queamus, quo-

~ niam omnia per cofinus angulorum o, 8, 4 com-

mode exprimi pofluat, flatuamus breuitatis gratia
cofle=p, col€=g et cofly —r, ita vt fit
pp—+99-4-rr—1 ideoque
pdp--gdg--rdr—=o, -

Hinc igitur fequentes habebimus determinationes pro

licteris mainfenlis F, G, Hete, in noftras aequationes

ingredientibus S

’ : F—
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F=pp(x—col @}4-cof P ; F'=pg(1—cofP)~rfin. D) ;
I | Fl=pr{z—cof. O)+¢ fin. §
G=pq (:—-—cdf. O)4rfim Q@ 3 G'=g4(x—col.P)+ cof.P);
- . G'=gr(z—col. P)—p fin, O
H=pr(t—cofD)=gfin.®; H—gr{x—colP)4pfin.P 3
H'—rr(x—cof.) + cof.].

§. 39. Videamus igitur , quomodo hos valo-

res commodiflime in nofiris aequationibus {ubftitnere
queamns; vbi flatim intelligitur, formulam primam

H4G —GA4H oriri ex differentiatione fractionis }%

omiflz dinifione per quadratum denominatoris. Cum

igitur fit

G o pgl—of Q-r L @
H Tprli—efe $) —gfinp

differentiationent more folito inftituendo prodibit fe-
quens formas : L
- pp(x~cole Q) (rdy- gdr)-prrdQ 1-cof §)=gqdfin.{ s-col O)
- p99d®, 1~ col P)fin.Q (gdr-rdg)y—rrdpfinP( 1 —col. P)
quae contrahitur in hanc feroam
(rdg—gdr) pp(x-cot. O +Hin.D")-dp(1 —pp)fin. Pz ~cofD)
: —p(x—ppyd Oz —cofs ©)
quze expre(fio ergo eft valor formulae H/G—-G4 H.
§. 40. Secunda formula H/4G'—G dH/, dedu-
citur ex differentiatione fractionis

G e gglr—cofe D)gcof P __
0 T .gqr (1 —col. {P)+ P fin. D

vnde oritur fequens expreffio : |
- gg(z—cof. ) {rdg—qdr) —cof Oz —cof. Pyl g dr-+rdy)

—grd®in.QA4-fin. O(1—col. Q) (2pgd7 = gq9dp)
+p ggdPla—cof. P)—pdO—dpfin. Peok - quac
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quae reducitur ad fequentem formam: - i n
—dp 0. O g7 (1 —cof. G4 cof @ +dg (1 —col. P)(rgq

— 1ot 197 4-2pgfin o) —gdr(1—col.q)gq( 1-col. )

teol PY—dP(grfn. (]Z)——p g7(x—col.P) +p).
§. 41. Tertia denique formula H/dd GG 4 dHA
formabitur ex fractione

Ei: ——g (-r_--— CQf-cD)"" iJJ.I'I'I-_Q
HY ™ r e — oof. @) ool @

Sufficiet enim has tres formulas enoluiffe , -quonigni
fequentes per analogiam inde deducere licebit 5 -at’
differentiatione fuftituta prodit ifta formas - B

rr(t—cof Q) (rdg—qdry—prrd@®cof. 1 —cof. O):

“+prrdQin.Q 4 (gdr—+rdq) cof. O(x—cor Gy
-+ Qrd@ﬁnq)hofq}%—qﬁiqmn .@(I—cgf@),_dpﬁncp(:ofq)

—pdQeof Q' —pdPhin. P2 prdrfin. P(a ~cof, @),

~7rdpfin. P(x —cof. )
quae contrzhitor in. iftam
— inQrr(x—cof PHreolP)trdg(1-cof D frri-cof Pricot D)
Hdr(1—col Q) (2 prhin.®=grr4-geol. O(x 4 rr)
FaQgr inQA-prr(r-col §)—p) T -

- §. 42. Subftituantur nunc hi valofes in ae- -

quatione 9.4 £, ac.prodibit. fequens aequatio;
Adr = — A dp (1—pp) in. Or—col.P)+ Ardgpp( 1 -cof )
i O Y—Agdr(pp(r—col Py fin. OBDN

~ AdP(p (1—pp) 1= cof: Q)~Bdp fin. Pgg( 1 —cof D)

~+cof.P)+Bdg( 1 —col, Pirag-reof B t+44)+2pgfind)

—Bgdr(1—cof. O)(g9( 1—col. P cof. ©)-BdPgrfin.D.
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in Mechanica {ed etiam in Analyﬁ cgregu incremen=
ta »6Xpen‘3:ar1 queant, - - o
§. 50. Antequam hoc argumcntum pemtus
deferam fortafle hagd abs re erit annotafle , ternas
- aequationes §. 46. fatis commode ad duas revocari
poﬂ'e, dum varmblhs ¥y cmus differentiale tantnm
mgredltur pcmtus ehmmatur “id quod facillime ef=
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ires variabiles infunt , quarum bina ‘per tertiam de-
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