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PRAEFATIO.

ccunduin fegem gravitationis Newtoni ingenio detectam sol ef
fma in terae sphacroides agentes situm cjus axis sofationis in

spatia immuiant, eague ph

ramiena procre

ant, quac astronomis

ebservatoribus notine Rutationis et praccessionis acqui-

nostiorsm neteniur.  Quae phacnomena ia

dissestatione

anatytice ot quam heevdssin

exposere avimms m

b erat.
Restat at lectores beaevoiss moncam in hoe opusculo:

1L Dw

i Gflerentialia sumia esse resp

o o (2, (2, (2) .

usum esse.

et temposis 7, q

denotationihus dx, dy, dz ... me

Oruia systemata. coordinat

wn it esse dispusica, v

.

si i plano z, 3 steferis in angalo positivoram semiaxi

semi-

axi positive s tonixs, axis © dexter sit, axiv voro y sinister.



nem lineae rectae in spatio determinatam esse

© 3. Dire
per cosinus trinm anguloram inter e ipsam et quememnque
trium semiaxium positivoram systematis coordinatarum, quos
cosinus clarissimo Professore Bartels auctore determinantes

vocavimus et litteris £, 5, ¢ designavimus.
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Formulae generales motus gyratorii.

T ——
i seodimsarem et o i cxn o demen vies

quod dieea
X, ¥, Z wxibus coordinatarum paralllae agunt; twa moao formulso mo-
wa gyraurii enunt:

Q7 — Vodm= yre—sdirydm

2X s Do = Sladiw— sl -+ -+ )

S Yy Xotm = Stediy—ydardm
Wi sighum samiadionts T al clenentum dn eferius et per (otam massam
corporis solidi estenti deber.

2. Teansformeman hos formalas in alia

stana courdinatarum ) , <, quaron initium in eodem puncio est, qui-
2wy 2 quoad axem <% & ¥, & qaond

Qunre symamus novam sy~

cumgue sitas dofinicor quantind
axem 5/ et £ ¥, ¢ quoad axem <5 habebimus ot ex theoria mutonis

tarun canstat:

SEarh g b
e A
£ = T
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Axibun i %, y, = immolilibus in corpore posiis, coordinatne elementi
dm 4 Wlow eelatac erant constanies movente se corpore, cum eoordinaie

Quare

< pariter atque quangitates £ v, d, €
ditferentialin valorum prnecedentiom prachebune
dx’ = xdf - ydn s
Ay = wdlf Ay S
= dg g e dS
m mltiplicata per £, 5

Prima hasun acquat
per £ ot sumnatis.productis erit: %)
B EAY A O + @S0

= SIS - Sl 0 )

QUELCUEHS U + YQUEAT )

da per £ et torsia

Sl modo: v’y S

by

it posito breviiatis gratia:
W 4 HIE AU = p
Qi1 ga L L =

Fir o Edo + E

21+ Gy 4 Q' =y -,

ihus gost differentiation

i obinebimas pro

eeloratriibus valores sequ

equutionum condionis £-+F0-HER=1, PP

L0, G QFHE 0, B R =0, oy L EdE

O o R S L
2

aequationum quamlibed i aibilo acquale

I—
ey




i — sy + aCedp — 200+ iy = vl - Aher — <)
- ditep— )+ dgiag — vp)

iy = Eydde— xdg) + $Cedp = xdy) + {ody = ydp) + dEyr— 4}
5§ e — ar) 400 g =5

e sy adp— ey + & dg ) | dE e — )
Qi ap =) 0T g~y

ue pueallefiter anibus <3, £, 3

20> & ot summenne, Qo facin

bsinebimas valores, quos in formulis () pee di dy s designavimas:

e = 5y (op— 1) = Gy =)y

= sdp— adlr 4 Grg—yp)p = (7= =g

sdyylp - Gr— 500 p — e

acqurdonibus fundamentalibns (1) o sine

o

L 5 muldiglicomus

Quoe vices ut suly

e respective pex & & € v, 0

Subs salores
axex cordinatuni x, y, 3 sie dictae i
Syedim =0

igales, in quo casu

Sewim =
Saydm =0
S

Sy Vasdm
Aot derigantis quantitagbus SO* + £)dms S+ 9y X"+ in
e axiam covrdimataram 5, ¥, = hakita
B¥em Zyddn = Adp + qriB—O)
e Xe)im = By 4+ rpC )
t(\v»)'x)dm = Cdr + pytd—B.

Bvs »Zy)dm =S, B(Zr — Xadn=S, SNy — Yayim =5,



¢ acquativnibus praceedentibus obtinebinms:
S —gri3— 0
=0

A

Taler sunt noquaiiones difforentiales, quuram ope determinantne quan-

Gtates p, g, 7, notis momentis inertiae A, By € et valoribus 8, 5, 5°

2

E wrbantium:

olutio virium pes

8 S

motn wwe gyrutoria por sauonen corpovis A perimbaur.  Sine porro

i coorlinatrum in centro gravitatis corporis n, quod in

s o 5, covrdinatac centei gray

M edatac ad axos 75 5, v, 5
YRR et ub elementa o, cujus raor-
dinatae swnt &, ¥, 2 oves B = Vo F 0P T
2
e
M Bt o)
et 2=
Ut vero obtineatar relativus elementi dn cirea centium gravitatis corporis

o ot s s o g quanaiins 205, 347, 2,

Mte—.
i

ejus distamia ab Snitio X

>

‘Securdum legen atisactionis ¥is, quac in

aue dissotuta

paralleliter axibus soordinatarum prashebit 25

erit crgo: x=
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Flia valoeibus sibsritntia in formalis §
& =E(y—Yaddm, oo

(Yo Zm, § = S{ o Xy
s pro ), §, §7 cxpressionss soquentex:

L ra— e
— w2

— gy —yaxdm.

Tn evolyene funtione = ((om 3%+ (g (2w 59 5 quaratn

¢ 5* negligi possuns ralione habita ad quantitaies x, 7, =+ Hoc faeto erit

Igiar

o 25wy
Quin secundum peeuliaren watursm axim grincipdion Eyzdm = 0,

Tiwdm = 0, Lapdm =0, nosirae formulae ﬁmm

s

)Tz e —ypedm = By,

8 = W sga esdn = 2 pe,

§ “i);(,'—z*]x‘v.dm = 2By,

5. Substitutis bis valoribus in acquationibus (1)) habebimus: '
c




s Rne quomady ope quandiatum p, g, 7 duterminart possine
natudo s tewa ot pruosessio aequinoctioram, In ayplicntions formuta-
rum praccedentium ad

wiwn gysat

@ terrac, compus m fpsam tersnn:

designabit. Figara vero cjus considerari potest tinquam ellipsoides yer re-

volutionen sirca axem winorem ortan

Coinsidat nune.plamai cosrdina-
furam =,  oun plano equiteris, panum vero eoordinataram ', y cun
Hlano elipticess it porto  wngulus intor hace plnns, ¢ asoensio recn wsis
5, ot longitado axis & nosirae 4, 1, & 1. ¢ fents
F= cong conh 4 sing sin coser
— sing cex - corg sinh coo,

sinh ainw,

— Gung sinh + sing 008X coren

i o cavp cos. cossy
ok it

Difforentiatis s valosibus abtinebimus:

= di— ing cosh |- casp cosh cosw) - N~ cong sinh - sing cor coss)

— dusing sint sinw

s = df— cosy corh—sing sin cors) b dAuing sind + cosg Cor cass)
— ducosgsin sinw

g = dncoshsine o+ dosind coae

4 = dtsing sin -+ cos

05, 005} -+ dA(— corg cosh — sing sin’ cons)
— dusing sinh sine
i = dfleose sinh — ving ‘cosn cosw) -

e corn — corg i cors)
— docorgcorsina
&= e B s s -l cun cos,



dy cnag wins — du sine cosw

dy sing sine ~ du vsg cosu

— du sinen

Substiatiy iy quenitatis in:
P

Gl &

o - £ -

Post omnes redsctiones eruenn:

e dn sing sine - do corg

— A5 conp sine e du sing

D corw — dp.
Unde

poosy — ysing
@ sina x — poing — gossy

&y = @ sane -

Primn harn nequationur prashelis inmosationem of

dintam nurztionems s teerae, secunda fmmuenionom lo

fainis axis Bave x e sie dietun praceassionems aeguiacctionsm, testia

fndens inouueonom sscension’s Yeeme axis x, hut motaw gescwic

7. Ad nostras avpetiones (1) denuo regeeasi.

peiman intenducwmus

i producin 3z, 8 s 1000wy s cooslinaws ejusdem corpovia

£ ad Systen v+, 3,  veltas, quin gl eclpices respectn

habito corparum caclessium situs defiaiel solet. In hoe casus

=S




b SN,

Subsi

is hic loco £, », g corum valosibus praccedentibus of posita
simplicitatis gratin 2==0, post omnes reductiones nanciseimur:
M»f;«,‘;x,,,-m. oo 5, oo~

'w“+’

&, eossy sing

X :fto:‘.#:‘fm[’ o~

7‘,4

e
Postio brevilatis gea

Acyuationes (1T h.!nc (ammm indueat:
s
e

CEY G eong— ¥ singy = g

BN oing 4 & s mrp) - L ¥

Tltima evolutio form

arem pracosdentiom in eavum spplicatione
ad motwn gyvatorium terrac.

S Prima siiim o aslis of

i applicaione formuluun praasclesi-

w4, B, €, b quod facillimans est, quin



iengue 2 Bameter nequataris; 26 wxis xotatimis, <, 75 8 o=
natne clemenii dm, & Yinea ab hoe clemento sd axem socntionts pecyen-
a, @ ungolus

s34 o. habebimny y = weosQ, & = using, dm = udidpds

Jiculacltes d

or hane. lineam et planun: coordinaiarum

2wt = [ sinco du do ds

sydm = [Tfircong dudo ds

zstn = [fliesauds ds

To Lis exprossionibas intogeatia oxteall debent quond qaentitaiom

20 = uigue p P = I = 2o, quond quant, o ab 2 = O usque A

aequale guantirati @t 4 P decerminendse, quosd

= e 4

ex nsquatioue

0 nspue il ¢ mequale axi minosi b allipauidin, B progre-
dientes obtincbisen:

S b = A = b by

B adr = B = e aai b by = A

S ydm = €= feail

N L ——

9 Ex Kis v

i i pano e

5 momentorum 4, B, € sequitur, awnss wves

atoris posich sust, esso principrles et momentun €

respects axls sutationls omuiner maximom,  Quare sequationes (1Y)




3 -
S g G eonp — Faing —

AL s corn )

0, ergo ¢ = conae, = he

46. Tnter ownin corpora caclestia sol et lans sola sust, quoram ntractio
in teeram admodum inflai, quase in his solis duobus corgoribus operam
nastzam collocemus, Designata. Wague longitudine wriusque corparis per {
ot Juticadine per 5 habebimus:

yosele &, = Rewl, v, = Rainl, 5,=0

gt 5, = Rewsly ¥, = Reinl, £, = Riing

yuia angulus § semper Ha parvus est, ut licent
cve logo ojus projectionds in yhuno celiptices.
notantes brewifatis gratla coss yer e

In evclsaniis fnnctionilus § of ¥,

ol casta per ¢ habebiums neglecto deato sinds:
s inl o sind)
cain®
Posita p= ¢'— 000 et dewntando sinum inclinationis plan orvitae Ty

v sinlte sin:

¥ = Teceslisine. sinl.

ad enun eclipices per et langindinem nodi ascendentis per 2, eri

sin = isindl

= £ e sinelt —0s2l) & Cicor @ cost2l— ) sing
R aimuwsin 2l oioin@l— 9 = sin®) cosg
dain = 3 Be{csine — o) - 'ieor G — oustel

3 Rlsinsiad] 4 citeint— ) — sini] i




Post yuasfam rdactiones neglostis quanticathus, quae peadent @2l—is

itinequalitates, quuran argamena 21—ty e 2

sunt, wan superane 0,001

4 Bfeainottsing—sin@lh) r“”(y‘”’?ﬂ’ﬂ(ml(f )
in— ) - cilsin( + 2) — sints’ -m)‘
o i {Ro01 —es{2L4-§3mcon )+ Ccor(s | y-conty
Asoinafcon 2L ¢y — 608 2L+ §3) + e Ccosty' — ) — cos ' ).

Fo{{lo+ hsints
0 ainl )+

& sing -4 cas p = =% R
— 0 con®

Fiont igitur nequntiones Tlferentiales V), posito

Geoes — ¥ sing

— (e hsinly' W)t ino2e sing
sin@l— ] = 3RV

00ste = B—(o—c) conly + ©}-sinatocars’
=) (=) cost@ -} )] = — 3 REPL
—d_,
a0 W

11 AJ integeomies hus nequationes Aifferentienms illas, consideratie
o, & et 15 anguant constanibus:
'p == dhdg — 3127y
&g = didp + 1Py
substitutis Toco dp, dg cosum valoribus pracoedentibue:
Bp - Gp = = LAY B
2 + Ui = — 3PV b
Aut posito Te=a, AP WP =T, AV — WP =TV
&ipfip = = YV
g,

12, Ta evolutione functionum 77, 75" motum mediam corporun conle-

st Toco eoru matus vert introducere possumus, Denamts twgue ges



R Up—

2t mota. progeossivo solis o Junae, per — en motu retcogrado nadavaw
wrbitac bunac b por 4 moin gyvatorio terrae, i cst posi dimn, d=h

E {6+ 63 U o1 sty = 0) = (o ) (b 4) conly' - X
b Qo oong -+ U — @+ 1) cosl )+ 1 €) @noe Bicor2lm ) sime
W= e (e ) b e sinGg = 8) — (o ) Gh = om) siny + Y}
ing" +o in(: ¢+ (1 — )@ - 1) sint2 +¢);

ety om0 s 931
(i jetit £9)
‘((t +e J(}A(1—"n+m)mx(( ﬂ)— ()t ) m)\m(:{»n\‘
S b6y (1-eX2nt et

. Quin

Gaet ol p

vt satisfachunt aequ

ot gk e 0,
integeale comglosun sequnddonis dp + &ip = — 32%F hane formant in-

ducre deber:

P = Poinst + Prosat
wBcosat — o Pyinut -+ dPuinst + AP ccser
propter quantitates indeteiminatas P et ' posswmus sintuess:
Alsinat - dP corat = 0 evenns ()
Ergo diflerentialo secundi ordinis quant, p exic:
@ = adPcont—adP sinat — SPainst 4 P coset).
Ex hac aequatione nanciscimur:

wde  dp

P i



Tategrando ercemna

P O 35 it
Lrgo tavdem: -

w17 coset 43 coss 3 sinet

= Coinst + Coosnt—d

4. Ad intogenucas fanctiones 77" cosst et 7T sinat, ahsareamas quen-

sigam fanstioners 777 consticwenton habere formam cosmt, se-

cungue

sandara vero Tormalas goneesles ntegrationis est:
: [b‘cmvf.nau! = ;/‘m,(nmy + :at(m—-w);g(”" ot sin mﬁ*)

et _ gt

[aomsaine = tffon (2

liyican pria o et pes — S22 of scani yoe 2E

o

swmpsatis produetis, hahelimas:

Ergo quictnyue ferminus fmetionis /£ fatsoduci

vt = S

i expressianinc

conmt

quantiatis p terminim, csins est Dosnun 5 Omnibus itague reductin-

mibus factis oremus:

mm»cmahnu(gﬁ;ﬁ’g 9 4 &

e
+ i Gay

Sindli modo protedemics nancis




e 18

Qi in i xpressivsibus quaniisies constantes i 4 €0 st
st Ccorst m visb pertucmniies non pendont, e f26l negoits
[—
15, Sobstitommus mane quantiates p, g, 7 in nequadonibug:
dn = peovs — qeing = poing + goosr’
Brsine = paing— guosg = pooss — going
&= drcou—r

2= dhcara—i
16, Tutegrandy Tabehimus:

(R

1Yot

S vt s

L
sl Th
=P Acore— Rt

wbi @, A P suntquantitates arbitrarine consiantes per integrationem incrodustae.

47, Desermincuus nune cooffsientos mumericos, posite « = 23027
log. sine = 90000890 . . . . sins = 030971
fog. casa = OH62HIGT . . . . cosa = 0917312

cos= 0,0820196 =

1,M73112 2,303812 [
0,0826335 s e
1,600208 £osaan

)

o= = 023i0

csine = 0363047 (hsine = LTEINE
A—cina = 00223
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ol

sl g%

(s _ganioniey aess_ oonnoas
pei (R~ (3 =)

LI OISO g (101

CENALNTES
+imele

! 196,776

in b 12VT0 20 - A= 1306550 20 B = 190684, 10

1200857,208 h — 20 TN
(e

FELET

(.m o
. m(,

» 1299357
= (i — for )
=3 — s oo
+ 15
a5

be,
G

S eon(c)
— 12078 ( — ) nin2q — 380755 (8, ) sinoo.
s e




A
e sust oo, quaran o

126 5in20

determinantar praccassio acquinoetin-

ot mataita axis terrae, ox quibnqae omnes loges horam pheenomenornz:

o Asisonomia twustantibus pesspict potest,

T RSES.

Statica @ Dynamiea separat scholasticon safioncm redslel,

s Teges monws v legibins ceq sl dedns o

Geoonetsies amalytica majore cam ofifate, qun KO-
tria sphscrion ad clenios aspnices atibe pie

ytica in athesi pura. praefer

siluticze; haee famen nion provsus uei

4. Guastitates fofinitne e Smagiaacize quanguan: absardse, G

mea in Mathesi ad novas veritates atihert

yossuat
5. Corpore sof
proportions

St
1 et

medio (o se movente lex roitentiac
ity scloritatis a prior

denuanteari o
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