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Inter varias Methodos, quibus orbitam Planetze cu-
- jusvis vel Cometze detegere folent Aftronomi, lo-
cum haud ultimum meretur illa, qua ex diverfis ob-
fervationibus primo inveftigantur tria ejus loca helio-
" centrica {en vera. His videlicet inventis, quum o-
mnes planetee primarii atque cometae circa folem,
ut & fatellites circa fuos primarios, in Sectionibus Co-
nicis meveantur, eo reducta eft queeftio, ut determi-
netur Seétio Conica circa datum focum, per tria da-
ta punéta tranfiens., Hoc: problema ab EpmunDpoO
Havrcey A. 1676 piimo propofitim atque geometri-
ce folutum eft. Conftruttio vero ab Illo tradita quum
difficilior fit, quippe interfectionem duarum hyperbo-
larum fupponens, aliam faciliorem refta & circulo
perficiendam’ docuit Prr. "pE '1.A HirRE, quam videre
licet in Fjus Sedt. :Conics Fib. V1. Prop. 25. Omni-
um autem fimplicillima atque maxime concinna no-
bis videtur conftruétio geometrica hujus problema-
tis, quam proprietatibus directricium fundatam dedit
magnus Newronuvs in Philof: Nat. Prisc. Math. Lib.
L prop. 21. Sthol. In quavis feilicet Seétione Conica
AML(Fig. i.), cujus fic vertex 4, Focus 8, fi in axe

trans-
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transverfo produlto capiatur 4S5 ad A5 in ratione
eccentricitatis ad femiaxem, feu 45 ad §B ut A4S
ad femiparametrum principalem, & ex 5 eidem axi
perpendicularis ducatur £/, erit heec B/ linea, quee
direftrix, aliis linea fublimitatis dicitur, & cujus haec
elt proprietas, ut ex quibuscunque Seionis Coni-
ce punétis L, M, IV, ductis reétis LS, MS, & NS
ad Focum, nec non fl M, & N perpendlcularl-
bus ad dire@ricem, fit iem er Li: LS:: Mm: MS
*Nu:NS:: AB : 4S. Reéhs igitur per L & M,
nec non per M & N productis donec directrici oc-
currant in P & Q, quum fit A MmP 2 A LIP, at-
que A NuQ 2 A MmQ, fequitur fore PM : PL :: Mm
sLi:: WS : LS, & QN : QM : : Nu: Mm :: NS : WS,
adeoqne (dwlflm) PM:ML ::MS:LS~ S, nec -
non QN : NM.:: NS: S — JVS Hinc facile elici-
tur problematis noftri conftructio NEWTONIANA.
Datis videlicet pun&is Z, M, IV, atque Umbilico S, .
dantur ope harum proportionum P & @, adeoque
Direétrix Q/, cui fi ex Foco agatur normalis §5, da-
bitur pofitio axeos transverfi. Hujus denique inve-
niuntur vertices, fumendo §A4 : B A in ratione data
SN : Nu; quo fafto determinata eft Seétio Conica,
quee quidem, prout fuerit 45 vel major vel aqualis
~vel minor quam A4S, erit aut Ellipfis aut Parabola
aut Hyperbola.

Az §. 11
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Conftructiones Geometricas, utcunque efegantes
atque concinna, in re tamen Altronomica exigui funt
ufus, nifi regulee ex iis fimul derivari queant, ad cal-
eulum dirigendum idonese. QQuando autem invenien-
da eft fectio Conica cirea datum Focum § (Fig. 1.)
per punéta data L, 7, IV tranfiens, communiter de-
terminari folent hzec tria punéta per radios veétores
ad folem feu Focum duéos LS, MS, NS, atque an-
gulos ab his radiis qompreh.emf@s. LSH, "MSN. In
preefenti igitur negotio preecipue ofténdendum eft,
quomodo ex datis tribus radiis vectoribus eum an-
guiis interceptis, computatione inveniantur Sectionis
Conicee fitus & dimenfiones. Metlodum, qua ad cal-
eulum revoeari poflic. conftructio illa NEWTONTANA
{\. i) jam (Clutrod. ad ver. Affron. Lect. XX[71 p. m.
465) docuit Jon. KerLr, Analyfi feilicet Trigonome-
trica ¢x datis duobus lateribus cun angulo interce-
pto in utroque AA f,JS W, [ESV, inveniuntur LA, &
ang. A5, vee now A1V & ang. VIS, Datis vero
am,nhq S, SBK, datur ang. PMQ fnventis pree-
terea LA/ & NN, per regulam proportionum (§. 1.)
innotefcunt P4/ & M E; unde porro ex eognitis in
A PHE) decbus lateribus & angulo- ab his eompre-
henfo inveftigatur alterater reliquorum: angulorum
PQA eijusque an plementum m Q. Huic {i adda-

tur potus angulus A4S, dabicar milS, adeoque etiam

hu-
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hujus fupplementum, feil. ang. /IS5, quo pofitio axe-
os determinatur. ILx datis autem dnﬂulls & latere
MQ in & QM m veftangulo .ad i, mvemtur_ﬂzfm,, &
hine BS = Mm — MS Cof Silm (aiTumto Sinu toto
=1). Quumque (§. L) fit Mm: MS:: 4B :4S
feu ut femiaxis principalis ad eccentr;cxt‘ttem erit
(comp.) Mm =~ MS: MS::BS: A4S & (dlv) M
=y M.& MS :: AS ad eccentricitatem, unde vertex
A & Centrum C fectionis Conicze inveniuntur,

g HI

Methodus heec Kerrriana (§. ILY quamvis pri-
mo intuity admodum fimplex videatur, computatio-
nem tamen exigit nimis saediofam. Hanc calculi pro-
lixitatem evitaturus Dn. Nicorrnic ad folvendum

roblema pofirum novam ingreflus eft viam (Mem.

de I Aead.” Roi. des Seiences de Paris An, 1746 p. 291-
318) Fundamenti nempe loco penit hoc Lemma: Si
fuerint punéta NV, M, 3 (Fig. 2.). pofita in perime-
tro Seéticnis (,umt?e, cujus Focus §, & centro §
radio quocungue deferibatur circulus w,sz, radios
veltares S, S/b', S L, produétos, fi opus fuerit, fe-
cans in n, m, L, ducanturque reee L, & f_/V
nec non his correfpondentes cherdee cireuli Tin & lﬁ,
gue in £ & ¢ fecentur in ratione inverfa radicrum
contigig Jmm. ita feil- ue it LE 2 Ewm: o S 2 LS &
Leen:: VS : LS, atque agontur ex £ in LV, &
%3 ex
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ex ¢in Ln, perpendiculares EXy e/ fe ' mutuo decus-
Yantes in A erit Lmo hoc punétum XA pofitum in axe
transverfo ejusdem Seétionis & quidem ad partem
oppolitam a Foco § refpectu verticis huic foco pro-
ximi; 2:do erit SA ad radium circuli §Z, ut eccentri-
citas fectionis ad femiaxem transverfum; & 3:tio du-
étee ex K ad punéta circuli L, m, n, reétee perpendi-
culariter infiftent rectis fectionem Conicam in pun-
&is L, M, NV contingentibus refpective. His princi-
piis fufe expofitis Dn. NicovLric duplicém fuperftruit
problematis propofiti folutionem, alteram trigonome-
tricam, alteram Algebraicam. Datis videlicet magni-
tudine & politione tribus radiis vectoribus SZ, SN,
SV, quorum fit S maximas, defcripto per L centro
S, circulo Lmn, & faéta conftrutione modo deferi-
ta, nec non demiflis ex S in Chordas Lm, Ln nor-
malibus S0, SZ: quum manifeftum fi¢ fore ang. J/Lm
=& (LMS — SLI), erit (Elem. Trigon.) Tg MLm
sCotg s LSM :: SL—SM : SL <+~ SM. *~ Porro
quum (Conftr.) fit SL > SH : : mE : L, erit SL ==
SW = SE < SW» DLrDE 4 Tg DSL (=Tg %
LSM) : Tg DSE. Hinec innotefeunt anguli #/ Lm &
DSE, horumque complementa LZK & DES, adeo-
que angulus SEK. Pari ratione eft SL »=SN : SL
—~ SNV ::Cotg s LSN:Tg NLn ::1g : LSN : Tg eSD,
unde obtinentur anguli NZn & ¢S50 cum fuis
complementis ZeX & Sel), adeoque ang. SeX. Pree_
terea'in A LES eft Sin DES :8in £1.S (= Cof &
LSM) :: LS: SE & in.A Le§, Sin DeS: Sinel.S
(=t
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(= Cofz LSN) :: LS : 8¢, quamobrem data funt ES
& ¢S. Ulterius in AA £SK, eSK elt £S : SK : : Sin
EKS:SinSEA&SK:e8::8in'Sek : SinekS, quibus
rationibus compolfitis efficitur £8 :e$ : : Sin LKS.
Sin Se K : Sin eSS SEK few ES.Sin SEK : 8.
Sin SeK :: Sim EXS : Sin e £'S. Hinc pofito- £S5 . Sin
SEK =eS. Sin'SeK': : Tg'x':r adeaque Tg %138
Sin EKS ; Sin e K S, erit (comp. & div.) r : Tg (45°
—%) i Tg 2 (EKS1=eKS) T2+ (EKS —¢KS); unde
ob cognitum ex preeced. angulum /&2, dantur fingu-
li-anguli £AS, ¢ XS & hinc anguli £SK, ¢SK, adeo-
que fitus Axeos: datisque’ preeterea  (dem.) rationi-
bus K : 84 & SE : §L, datur ratio eccentricitatis
ad femiaxem = §& : §L. Huic Methodo Trigono-
metricee aliam fubjungic Algebraicam, cujus heec eft
fumma. Pofito SE.:8/[:ze0¢, quum it SL SN
1-¢ CofdVSE s1-¢ Cof 1.SK atque SL : SH i 1--
e Coft S : r=¢ Col L.8K : lequitur fore e 7 :: 8L —
SN SLCof LSKE SN COLNSK : 58 L SH:SL
Cof LSK — St Cof M SK, unde fadta debita redu-
¢tione invenitur: 7g (MSK =<+ MSN)

'.[IS‘ f./-"S! .
i Blag Ziipres 2
ool Aot 6 SgIE 118 JFIE
NS — D) {otg: SN = (\léjﬁs.— 1) Lotg =z LSM,

Computatis vero fecundum’ alterutram harum Metho-
dorum ang. LSHU& ratiene ¢ - 1y obtinetur tandem
femiparanetor orbite =[S, (7 < ¢ Cof LSE):

§. V.



& P & L@
§. IV.

Quum analyfi niminm prolixa ad eruendas re-
gulas (§. 11i.) allatas ufus fuerit Dn. Nicorric, ali-
am multo fimpliciorem dedic Celeb. Prof. & Afiron.
Reg. Dn. ProsperiN in Nov. A8&. Upfal. Vol. 111, p.
257-26r. Pofita videlicet ut fupra ratione eccentri-
citatis ad femiaxem transverfum = ¢. 7, quum fit Se-
¢tionis Cenicee AM L (Fig. 1) circa Focum § per
verticem A4 deflcriptae, femiparameter = SNV (1 =
e Cof NSA) = SM (1 5~¢ Cof MSA) = SL (1 1=

PN MS NS
e Cof L.8A4), fequitur fore: VS Cof NS A — MS CofMSA
= LS8~ N§

ol NS CofNSd__‘ LS (ijLSA: unde P-OI'I'O ﬁlCilj.
reductione obtinetur: Tg NS 4 =

Vs : NS s - Vs
(& — T5) o/ VSM- (1-570) Cf LSN - (G5 —Tg

-

7, 7

(r._-j{—g) Sin NSM —(z — %) Sin LS

Harum formularum ope inveniuntur angalus 54,
nec non ¢ & orbite parameter, ex quibus porro in-
veftigari poteft diftantia perihelii feu /S, quippe qua
eft ad femiparametrum - : 7 : 7 i~ ¢, nec non femia-
xis major, qui eft ad 4§ r: r: 1 — ¢, atque axis mi-
nor qui inter axem majorem hujusque parametrum
media proportionalis eft. Siininvento.valore 7 N4

fe-
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fequentes fiant fubftitutiones > (LS — #MS) VS = (LS —
NS) MS —(MS —~NS) LS; 1.— Cof NSM = 2 Sin %
NSW? ; 1 — Cof LSN =2 Sin + LSN?; Sin NSM =
2Sins NSHM Cof : NSM & Sin LSN = 28ins LSN Cof %
LSIV; formaula illa in hanc transformatur: Tang NS4 =

VS iy X : j_@ T 2
(r— 1—3) Sin & NS — (17 S) Sin 3 LSV

(.20 Sin: NS Cof s NSM-(1-42)Sin3 LSN Cof LSV

Cujus cum formula (§. IIL.) Dn. Nicorric confen-
fum facile eft detegere ope notiflimi Theorematis Tri-

Tga+=Tgp
IMIgu .lgﬁ
g V.

gonometici: 7g (a =) =

~ Expofitis in §§. preeced. diverfis methodis inve-
ftigandi Seétionem Conicam, circa datum umbilicam
er tria data punéta transeuntem, fuperfluum forte

videbitur novam aliquam ad eundem {copum ducen-
tem queerere viam. Nec folutionem tentare, novis
quibusdam principiis vel antea non dete¢tis feétionum
Conicarum proprietatibus fuperfiruétam, in animo
nobis eft. Satis habemus, fi methodus a nobis jam
adferenda in applicatione aliquo calculi compendio-
fefe commendet. Sint igitur (Fig. 1.) data punéta Z,
M, IV, atque Focus .S, & invenire oporteat ipfam fe-
{tio-
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Gionem-LINA; cujus vertex; dicatur 4 & Centrum
C. Ponaptur Sha R, SM =1, SN = p; ang. LSM
= 2V, 4ng. i.SIV—'zu, femiparameter principalis =
by {amla\us transverfus. C4 = a, eccentricitas CS =
a¢ (feu CA 2 €S2z 16)oatque ang.. CSL = 2 qm qui-
dem angulus (a\(i[}en% AN orbita planetz circa fo-
lem b) anomilia vera punéti-ZL apud Altronomos-no-
minari folet.  His denominationibus affumtis, (faéto
ubique Sinu . toto = 1) erit ob notillimam Seftienum
Comcdl am pmpn;?tatem b= R (1 —e¢ Cof =) feu

A s
=5 =k ,—.(,of'z (A Pan ratione W__--t_.‘ Cof s (z

izt (BEG _5_ =2 O3 ) TSI

ab sequatione A4 {'ubtrahantur &qu. B & C, (ob Cof
~ Cof B =2 8in : (B—a) Sin : (3=+=a)) obtinentur

b([{-—'f)__ ,,1_- b(l"'—-‘p) :
B e 2vaSm(z U)(D) & egmj |

=28 w Sin (2 = 1) (E), unde: fumta Tghe=
(Rw?‘)pSmw
(1{ o)r Sy
1) P Sin (2D, adeoque; (comp & dnnd) gy
Te a: I_HTg)\ : Sin' (2 =) -+ Sin (rr=1)
Sm (2 =) — Sin (z +=0)5 hoe eft: Tg (450 4= 2) < I
S8 &l i~ ) 18 3 (= v) fen 182 s (un=v)
= Ig (u—v) 18 (45° e 2) (L). Datis i lgxtm; pos
1tig=

g e fequltur'foref s Sm (z
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fitione,, & m'rgmtudme tribus, radiis Ve&orlbus \S.Ly

SiT, & SV, pofitio ‘axeos determn hari poteﬂ: ope ha-
Tum fm mu larum g

v __.' : ('R-ﬁr)gszz

L 7 At (h’—-g))i Sin v fle sod

L Zg fhs (o )] = Tg 2(u—0) T8 (430 ?\)
Scholion. Vel nobis non monentibus patet, fi vel
alterutruni vel-utrumque punétorum M7, N, ad alte-
ram _partem 1pf1us L a vertice cadat, angulos his
refpandentes o, #, negative fumendos P{Te unde faci-
lis eft applieatio noﬁrawm formularum, fi potius a-

nomaliam veram, alterutrius’ rehqyorum pun&omm
Prlmo 1nve[‘t1gare placeat.”

A d ey

Inventa fic pofitione axeos, d1fp1c1endum ulterius
eft, qua ratione’ dimenfiones’ hn_}us fectionis Conicze

1nveﬁ1gdu queant. ‘Quum vero (§. V. A.) fit r :aeé%

- Cof 2, fubltitiéndo in hag aequ pro i;{ valorem

ejusiex alterutra aequ. D.vel E(§ V) ﬁet .

”?"SMUSM(Z-PL) - Gl QQSMZHSM (z+u)
Sl R—p

B2 - Cof




¥ ) m o &

= Cof z (F). Si igieur g }Sz_n‘ : Sin (Zeint) vel huic

2 o Sinu Sin (2 =~ u)
k—e

ponatur = Cotg x Sin z,

sequalis
hoc eft:
(B —r)Sinz P o (R—eo)Sinz (L)

; : L~ —
2r 5 v S (Z=4=v) "~ & 205U dIH (3 4=1)

: : S g
sequatio £ in hanc transformatur: - = Cotg x0.Sin 2 =

Cof x Stn 2 1= Stn x Cofz _ Sin (2 =%
L = - vel:
% Ot X |
Sin x
i (Stn 2 =) (IV) L1
Unde fimul innotefeit cujus generis fit ipfa feftio
Conica; prout videlicet fuerit ¢ « = » 1, illa erit
aut Ellipfis, aut Parabola aut Hyperbola. Hunc va-

lorem ¢ iternm fubftituendo in 2equ. D vel Z, (§. V.)
obtinetur %, cujus vero valor exterminando 7 vel ¢

ope equ. III. fimplicior fiet, {cilicet:

) 'y o

4 K ‘L_Sm 2 qu x W)
St (2= %) N
Quumque in omni fectione Conica fit a (r —¢*)

= b adeoque per eequ. IV a (Sin 2 = x° — Sin x?)
= b Sin z 4- x%, hoc eft: a Sin 2 Sin (2 =+ 2x) =
R Sin z Cof x Sin (2 = x); erit

Caf 548

a=
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R Cof x Stn (z = x)
Ry St (2 =+ 2%) (VL)
Si femiaxis feétionis conjugatus dicatur ¢, quum
fit ¢* = ab, fequitur ex form. V & VI fore:

Sz &
gl oy V[mz (R =2x) (VIL)

Si defideretur diftantia Perihelii feu /S, quae
nominetur p, quum notam fit effe p (7 4=¢) = & vel
p=a(1—e), ex formulis fuperioribus eruitur:

R Cofx Sinz =z
=T (2 3 =k X) (VL)

Pari ratione, fi diltantia apfidis fuperioris dica-
tur g, mvenietur:

__RCofx Cof:iz X
q T Lof (s2 %) (IX.)

Determinato igitar (§. V.) fitu axeos feu ang. 2,
& computato fecundum formulam 1H angulo wx,
invenietur ipfa Seétio Conica per binas quasvis ha-
rum formularum IV - - - 1X.

Stholion 1. Ad angulum iflum x quod attinet,
ex 1nfpeéhone formularum allatarum levi adhibita
attentione ‘colligitur, illum efle angulum, a radio
ST & re@a ad Se@ionem Conicam in Z normali
comprehenfam. :

Schol. 2. Si inventa feftio Conica fuerit ellipfis,

per notiflimam’ legem KEpPLERTAN AM innotefcet
B3 : etiam
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etiam tempus periodicum Planetee in hac trajeftoria
incedentis. Polito enim tempore periodico planetae
= P atque Telluris = T( uod fecundum Dn. D LA
LAanDE eft = 3652 6 g 11“' =365%,256377)-alfum-
taque media Te[lurls a Sole diftantia =1, erit P*: 7T

< g3 - 1 adeoque P T = T giﬁzi”iﬁ"‘:xa

§. VIL

Ufum atque apphcauonem formularum, quas
(§§. V. V1) exhibuimus, quum nihil habere difficul-
tatis autumemus, unicum jisdem illuftrandis exem-
plum attuliffe fufficiet. Cel. Dn. PROSPERIN ( Kongl.
Sv. Vet. Acad, Handl. 1783 p. 181 - - 1§84 ) invenerat
novi Planete Herfcheliani tres longitudines heliocen-
tricas in-orbita: & his refpondentes ejusdem diftantias
a Sole fequentes: A. 1781 m. Apr. 164 8# Temp. med,
ad Merid. Parif. 'Longitudinem = 25 27° 52/ o/t & di-
ftantiam a Sole = 18. 9033. A. 1782 m. Apr. 104 gh
8. 38/ Long. = 35 2% 1! 43", atque dift, = 18. 8710,
A. 1783 m, Apr. 139 20k 57/ 16/ Long. '= 3°,6° 39 23/
& dift, = 18.8382: polita diftantia terrse a Sole me-
dia = 1..- Ut ex his datis determinetur orbita plane-
tee, fumantur differentiee longitudinum (ob praeceflio-
nem aequmo&lorum debite corretarum) 4° 18’ 53, 52
& 8° 45' 42", 64; quo faéto calculus ita fubducitur:

Re=
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== 18, 8710,
== 18, 8382

B 18,9033
£

*,

B—r=09, 0323

4591 A= 90.8 36,20
Tw! =2/ 1. 25,060
PPl 1. 4 1.13,38
3 (U0y="1/6143,28
2 (#F0)=3.16.9,04
Z'I' (#v)=97.20.54,01

2 =94 %44 0¢ .

2 = v = 96. 14. II, 73.

% = 118 24,27
2+~ % = 95.23. 9, 24
Z == 2% = 96. 41. 33, 51

¢ =  0.022900L

N
L (R —%) - 2.5092025
Lo = 12750394
L Sin u = 2.8830107
2.0672016

LR —¢ = 73.8135810
Lr. = 12757949 -
LA s 'E 5757321

7. 60508890
Lo lgixoe =% 26-0 092736
LTg(5°r D=2 60160_63;
LTg+w—v= 732879369
LTg (=t u—h): 0.8805432
L (R =7) == =.5092025
LSinz. . = '1.998%085

2.50810T0

L2 ! 0.3010300
Lr = 12757949
ASimy = 2.575713%
L Sin (2 =+ v) = 7. 9974221

- __©-1499591
LTgx = 75.3581419
LSinx = 23580291
L Sin(z2-=x)= T1.9980782
Le '« = 23599509






