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Frequentisﬁmus eft in calcufis Aftronomicis ufus

Problematis,! quo ex data corporis [coeleftis
parallaxi horizontali, queeritur parallaxis ejus ad
datam quamvis altitudinem vel ad hujos complemen-
tum feu diftantiam fideris a zenith. Duo vero hic
occurrunt cafus, prout {cilicet diftantia beec a ver-
tice aut apparens] eft aut vera. In illo cafu, quo
ex loco apparente colligendus eft locus ftel'se verus,
nihii occurric difficultatis, nec admodum prolixa opus
elt computatione. Quoties autem ad datam veram
fideris a Zenith diftantiam inveftiganda eft ejusdem
parallaxis, quamvis nec nifi {implicisfimis Trigono-
metriee elementis hujus cafus folutio fugerfltruatur,
prolixior tamen & magis impeditus fit calculus.
Quamobrem quum fepius occurrat hujus problema-
tis applicatio, in eodem folvendo concinnitati, quan-
tum fieri poteft, atque compendiis calculi, non ne-

glecto rigore MathematicoAﬁudendum erit. Super-
va-
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vacaneumr igitur non judicavimus nofira etiam qua-
liacunque circa hanc rem tentamina publicee juci
comimittere,

s IL

Licet a [pheerica parum aberret figura telluris,
hujus tamen aberrationis in parallaxibus preefertim
Luna accurativs definiendis, ratio hubenda erit. In
anteceflom igicur, pro quovis loco obfervationis de-
terminanda eft primo differentia inter Zepith ejus
apparens & vernm, hoc eft: inter duo punéta ceeli,
verfus quee diriguntur reétee, quarum una cum di-
rectione gravitatis in loco dato congruit, altera ex
centro Terrae ‘per eundem locom transit; deinde
cognita ex Ephemeridibus vel Tabulis Aftronomicis
pro tempore obfervationis parallaxi Sideris horizon-
tali 2equatorea, invenienda erit parallaxis ejusdem
horizontalis pro loco fpeétatoris. Ad bas reductio-
nes inveniendas pofita figura terree ellipfoidica, (queze
quidem a veritate minime ab'udere videtur), fit QAP
(Fig. 1.) quadrans meridizni elliptici, in quo P eft
polus, @ punttum aquatoris, /£ locus oblervationis,
C centrum terrae, atque duétis (@, C4 & (P, fiat
ad Ellipfeos pun&tum A normalis 4NV, ipli (Q oc-
currens in V. = Deleribatur porro centro € radio (Q
circlus' QOB, cui ex 4 in (Q demisla perpendi-
cularis AE occurrat in 1), & jungantur. D, €. Si
jam fumta femidiametro sequatoris (Q = 1, fit fe-

mia-
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miaxis terrte CP —wn, Latitudo Loci A feu ang,
ANQ = A, ang. DCQ = M & ang. ACQ = N, erit
Ig ﬂf;f =a Ign, Tg N=m lglli=n" Tgar,&C4
.":g%—g: '733‘%:21‘\‘;[ Cefr. Difs. qua’ refslvuntur-nonm: |-
la Problemata, pofita ficura Terre elipfoidica, Pree-
fide Cel, M. J. WarLexio. a Tu. MaTTREISZEN
edit. Aboz 1767. §. 3). Hinc invento ang. /Vad da-
tam Latitudinem A datur diftantia inter Zenith loci
apparens X & verum Z, quorum videlicet illud in
producta recta VA, hoc in €A pofitum erit; eft nam-
que ang. A AJZ= CAN = A — V. Si porro exiften-
te parallaxi Sideris horizontali sequatorea = P, fit in
loco A parallaxis ejus horizontalis = z; ob Sin P:
Sin 7:: CQ: C/]::I; ggff%::fz%’fﬁ’ erit Sin T =
CofM Sinl _: nSin M Sin P Coomicl Blo: f5iibaa 41

Cf N~ = SN Coguitis hac ratione’ ad
datum locum Zenith vero Z & parallaxi horizon-
tali = =, relignus parallaxium-ealculus idem pro fi-
gura fpheeroidica ac pro tcrral perfedte [pheerica
obtinet. :

§ 1L

Indiretta vulgo adhibetur methodus inveniendi
parallaxin altitudinis ex datis parallaxi horizontali
atque vera fideris a Zenith diftantia, calculum feili-
cet inftituendo fecundum regulam, cujus ope ex data

- 2 di-
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diftantia apparente eadem parallaxis eruitur. Quam-
obrem hujus brevem expofitionem praemittere haud
abs re erit. Sit itaque (Fig. 2)) 4 locus Obferva-
toris, C centrum terree & L locus ftellee, atque dun
cantur rectee 4L, CL & €4, quarum hec CA pro-
duéta verlus Zenith verum Z dirigetur. Porro in
plano ACL centro C per L defcribatur Circulus, cui
ex A4 ad C4 duéta perpendicularis #H occurrat in
H & jungantur #, C. Hac conftructione faéta, an-
gulus AHC erit Sideris L paraliaxis horizontalis,
quee dicatur 7; ang. ALC ipfa altitudinis parallaxis
= p; ang. ZAL diftantia Sideris a Zenith apparens
= x; & ang. ACL ejusdem diftantia vera = 2. Jam
vero per Elem. Trigon. in A A 4HC, ALC, pofito
Sinu toto= 1, elt :Sin 7 (::1: Sin AHC:: CH: C4::
LC: CA:: Sin LAC: Sin ALC) :: Sin x: Sin p, un-
de fequitur: Sin p = Sin 7 Sin x. Hujus formulae’
ope ad datam quamvis ftelle a Zenith diftantiam
apparentem = x, data parallaxi horizontali = 7,
exafte invenitur ejus parallaxis altitudinis = p
Quumque anguli 7 & p fint admodum exigui, (pro
Luna feilicet eft femper 7 <<1° 2"; parallaxes ve-
ro Solis & planetarum primariorum aliqnot folum-
modo fcrupulos fecundos efficiunt); erit quam pro-

xime p= 7 Sin x (*). Eadem hezec formula indi-
refte

(* Ut pateat, quantus committi poterit error, loco for-
mule: Sin p= S # Sinx, adhibendo p = # S a,
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retee problematis noftri folutioni infervit. Quum
videlicet ob ¥ — 2 = p vel x = 2 4= p, fit Sin x fe-
re= Sin z, ponendo 7 Sinz = p* & 7w Sin (z+p*)
=p", erit quam proxime p' = p. (cfr. Legons elew,
d'Affron. par M. pe ra CaicLe §. 651 Edit. Paris,
A. 1761.) Si major defideretur exaétitudo, caleulus
pluries repetendus erit, ponendo feilicet ulterius 7 Sin
(z =p") = p" & fic porro, donec obtineantur duo

Va-

ponatur exacte efle: p = #» Siw x —wu. Exhac zqua.
tione cum =qu, Sinp= Sin 7 Sin x collata, invenitur
= (w— Sinw) Sinx — p-+ Sinp; unde pofito Sinx
=n, Sinmw,= s (adeoque Sin p = ms) & radio cir-
culi in fcrupulis fecundis expreflo = 206264306 = R,
atque evolvendo angulos 7 & p per feries fecandum
dignitates iplorum Sinuum pregredientes, erit gene-

ratim error ifte w= Rms® [, (1~ =)+ }f—s(l-ma}

2’;{;"? (1 —m") 54 4- &c.]. Si igitur asfuma-
tur » = 1°2/, obtinetur ¢!= 0/ 20166m —= 0./#201635
m? — 0.00003 m* — &c. adeoque pro x = 35° 16*
in hoc cafu erit # = 0/ 0776, Quumgque Lunz pa-
rallaxis horiz, demper fit < 62/ atque pro hoc valore
ipfius 7 error # muximus fere pro x = 55° 164 obti-
neat; patet ex adhibita formula;: p = 7 Sin x, loco
iplius Sz p= Sin » Sin x, errorem nunquam oriri
> 010776 In compurtandis vero parallaxibus plane-
tarum primariorum, pro quibus omnibus eft 7 <35/,
error iftins formule femper eft < 04000000065 adeo-
que omnino negligendus.

sz -
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valores approximati ipfius p, parum aut nihil a fe
invicem differentes. In computandis quidem paral-
laxibus planetarum primariorum, ob 7 femper <35%
heec methodus indirefta baud incommode adhiberi
poteft; pro Luna vero calculus per eam [eepe ni-
mis prolixus_foret.

§t IV-

Ex iis quee §. preec. attolimus, baud difficile eft
directam eruere methodum problema noftrum folven=
di. lisdem enim retentis denominationibus, quum
(dem.) fit 7: Sin w:: Sin x: Sm p, adeoque ob %
= p =z, ISy Sin(p-=2): Sinp; fequitur hanc
aralogiam mixtim {fumendo fore 1-=Sin7: 1— Sinx
2: 8t (pa=z )= Sinp: Sin (pi=z) — Sin p. Jam
vero denotantibus o & & angulos quosvis, ( Elem.
Trigon.) eft generatim: Sin a -+~ Sin b: Sina— Simb::
tgx (a==b): ig: (a — b). Quare fumendo pri-
mum = p-+-2 & bH=p, adeoque i (a4=b) =
pariz &i(a—b)=1z3z, erit Sin(p=2)4Sinp:
Sin(p—2)~— Sinp:itg (pr=z2): 1g32. Si au.
tem ponatur a= 9o°, & b= 7, adeoque Sina= 7,
F(a=b) = 45" =Fa,i& F (a=b) =45°— %3

X . - A T
obtg (45°— zm) = Coig (45°437)= 25 igson1s 5
erit 7= Sinm: 1 —Sing:iig (45°3x) 1 ()

His

(*)Quodfit 1~ Sin7w: x— Sina ::tg (45°+15)°: 1,
- etiam fic demonttratur. Sic 405 (Fig. 3.) circulus
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His igitur fubltitutionibus in fuperiori analogia faétis,
obtinetur £g (p-=:iz):tg72::1g (45 ==imw) 11,
adeoque ' &
g (pr=iz)= ig (45°4-37)" 1g232;

cujus formulee ope, ex datis parallaxi Sideris hori-
zontali = 7, & vera ejus a vertice diftantia = 2,
invenitur parallaxis altitudinis = p.

Lxempl. Si exiftente parallaxi Lunee horizon-
tali = 59’ 30 = 7, ad veram ejus a zenith diftan-
tiam = 85° 46’ 50" = z, invenienda fit parallaxis al-
titudinis = p, caleplus ita inftituendus erit:;
45° -+ 1 7= 45° 29’ 45Y

1% = 42, §3. 25
P+ 3%= 43 5249, 3.
p= 0. 59. 24 3

2LogTg(45°+37)= 0,0150341
Lng Tota— 1 9679882

Log tg (p-+1%)=3 1.9830223
§ V.

——

radio CA = 1 defcriptus, cujus diametro 45 ex cens
tro C perpendicularis ducatur radius €D, ad quem
in € conftitvatur ang, DCE = =, fecetque C& circu-
lum in pun&o E, ex quo ducantur redGz £4, EF
& ipfi 4B perpendicularis EF. His factis erit CF=
Sinwy BF= 1+ Sinnw, AF =1 = Sinn,> BCE=
90° 4+—7,*> BAEL = : BCE= 43° +i7n & > BEA=
90°: quare A BEF » A BAE «w» A EAF, BE* =
AB BP, & AF> = AB AF, adeoque 1+ Sinzi 1 —
Sin w (12 BF: AF :: AB.BF: AB AF :BE*: AE*::
tg BAE* 1) ::itg (45° +5=%) * 1L Q. E D,
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§. V.

Regula (§. 4.) tradita hoc quidem nomine fe ma-
xime commendat, quod unica ablolvatur sequatio-
we, adeoque applicatu;commodisfima 'videatur. Sed
tamen neque heec fuis caret difficultatibus. Calculo
enim fecundum iftam regulam Canonum Trigono-
metricorum etiam optimorum auxilio inftituendo,
fumma plerumque adhibenda eft diligentia in loga-
rithmis interpolandis, me valor jipfius p, ex diffe-
rentia angulorum p -3z & ;2 inveniendus egregie
fallat. Sic fiin exemplo allato, negleéta interpola-
tione loco 45° =37 = 45° 29’ 45/ & 1z= 42° 53'25"
aslumeretur 45° =~ 7= 45° 29/ 40" & 1z = 42733
2o’ foret p= 59’5", unde error fere = 30", Prze-
terea {i valor ipfius p usque ad partes decimales
ferupuli fecundi exactus defideretur, hac adhibita me-
thodo faltim pro z > 8o , vulgares canones, qui lo-
garithmos non nifi 7 figuris decimalibus expresfos
exhibent, non fuflicerent. Quamobrem pro hujus-
modi cafibus alia tentanda erit via. Refumatur igi-
tur analogia (§.4.) r:Sma:: Sin (p-=2): Sinp;
& pro Sin (p a<z) fubltituatur (Elem. Trig.) Sin p
Cof 2=~ Cof p Sinz. Hinc falta debita reduétione
obtinetur 7g p (1 — Sinw Cofz) = Sinw Sin z; quee
sequatio, pofito Sin r=n & tgix=t, ob Sinz=

o.f s P ® "
7% Cof ;= ——, transformatur in fequentem:

I+ Z*
1
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= (111 o nt (t-l-n)t"
Tg p ( eyl b e veITgp( 1 Qalnsdiis..
= : e ;
Ffiemys Slmiq ulterius - — = m’, erit Tgp

[}

(@=m’t ) --——— adeoque Tgpmaim)

== 2”_‘5‘._
= m(I-—n)o I—mi* %

t

Eﬁ: autemm(r—-cn).-.\hmnz ""” = = Igm,

? g —
RN B = L=Sing
m...q ‘/1—73 ‘]I—Sﬂlﬂ_‘ Tg (45° +‘Z'”) (§. 3.

not 1), & aflumto angulo v tali ut fit mt (=

2 mt
+—mt*

= Sinv, adeoque Tg p= Tg7 Sinv. Hinc obti-
netur methodus, ex data parallaxi Sideris horizon-
tali = o, ad datam veram ejus a zenith diftantiam
= 2 inveniendi altitudinis parallaxm = p, ope ha-
rum formularum:

Tg 45542 Tg t2z) = Tg v, erit

L) Teiv= Tg(g524=i7) Tgiz; &
L) Tgp= Tgm(Sinv. =
Et hac quidem methodo ope canonis trigonometri-

ci, tangentes, artificiales pr% fingulis fcrupulis fecun-
dis-
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dis Taltem a 0° ad 17 2* exhibentis (*), parallaxis al--
titudinis Lunze etiam ad partes usque 1000:mas feru-
puli fecundi exafta commode. computari poflet, fi de
cetéro Theoria Lunz adeo perfecta foret, ut-tanta
exactitudo locum obtineret. :

Illuftrationis eauffa’ idem exemplum (§. 4.,/
quo ex datis 7 = 59/ 30" &'z = 85° 46'50" queri-
tur p, fecandum hanc methodum computabimus: =
45°-+— L7 = 45° 29’ 45" Log. Tg(45°=+= L m)= 0,0075170

o= 42 53 25 Log Tg 1z = 19679882 .
102 4329 6, Log Tg 3 v = 19755952

v 86,46, 12, . ' Log'Sin v =71/9993095

?= o 59. 24, 33. b [og‘ Tg 7= 72182‘365:

Log Tp p= 2.2 60
G L
Quum fit femper 7 <¥'1°27%, erit quam proXi-
me Tgp: Tgw::p:my unde Joco formulee II (§.5.)
asfumi poterit: p =iz Sinv. Videndum igitur erit,
quanta exadtitudo per hanc approximationem attin- .
gatur. Sit exalte p = & Sin v »=w; hanc equ. fub- .
trahendo ab equ, Tg p= Tgx Sin v, obtinetur Tg p
—p = (Tg 7— ) Sinv— w adeoque & = (1Tg7— %)
Sin v = Tgp == p.  Unde evolvendo angulesir & p
per feries {ecundum dignitates Tangentium progre-
dientes & compendii causfa ponendo 1g 7= g, Sinv
=y, (ddeoque Tgp = qy) & 206264, 806 = R,
: . inve-

wizll)

*) Quali{}fi?’gﬁ"éﬁ Recueil de Tables Logaritbmz'g—u'n
&ec. par 1. C, Scuurze, Berol, 1778,
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invenitur error queefitus w = Rg’ ¢y [:(z—y*) — 3q°
(1= y2) % g2 (1—1y") — &e. ] i
Quamobrem adhibendo formulam p= 7 Sinv,
pro Luna erit hic error <t0.” 15 & pro planetis pri-
mariis < 0, cooooo13. 'De cetero ex hac ferie fem-
per fufficic primus terminus, adeo ut generatim as-
fumi poterit w.= F £q’ 4 (1— #*); quoniam "eXi<
ftentejw = 1°2° in, quovis cafu fit R g%y [H(T—7*)
= 3q" (I=9°)+=&c.] < 0./ 00004. RO S
Hine, etiam vulgarium| tabularnm Logarithmica~
rum awxilio pro, Lupa ex datis ¢ & z, usque ad
1ooe:sm ferupuli fecundi partem exacta inveniri pot-
eft ;parallaxis p fecundum has|formulas: =~ .~ .
L) Te tv=(Tg 45°4m) Tgtz; W) Q=aSinls
L) o= S & IV pm Qo
. Sic fi exemplumi(§. §.4.5.) allatum fecundum
hanc ‘methodum computetur, inverto’ per form. L
pariter ac in §." praec. v = 86° 4612,/ calculus ita
continuatur:
=" 59! 301 = 3570 Lng 7 = 3. 5520682
= 3564 329 ks L. Sinv= 1.9993095
o= 0. oo1 LZ, @ = ;-’55’19727
R ckall. A0 T 2 L. 7 = 7-1053304
& _3__? 5;;223, 33 2 L, Cofv = 3-5016996
' — Log3 R*= 12.8940284
B 2 L w = 30530421
s. VI
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§. VIL

Brevitatis ftudio et ad fimilitudinem eorum, quae
de parallaxibus in hypothefi|figure terree perfecte
fpheericee traduntur, nomen parallaxeos horizontalis
retinuimus. ad defignandum angulum iftum 7, cujus
Sinus eft ad Sinum totum, ut femidiameter telluris {ub
loco obfervationis ad diftantiam fideris a centro ‘terree,
quem angulum ex data parallaxi horizontali fub se-
quatore (|§.2.) determinare docuimus. Si vero fe-
cundum etymologiam vocis, parallaxin horizontalem
dicamus illam = 7/, que ftellee (manente hujus a ter-
ra diftantia) in ipfo horizonte, feu plano tellurem in
loco obfervationis contingente, conftitutee competit;

rius determinanda erit relatio angulorum 7 & 7/, Ex
allatis ('§.2.) manifeftum eft, pro figura terrz elli-
ploidica, invento (Fig. 1.) angulo CAN = XAZ = A
~ N, fore Sinm!': Sing:: Cof.(A— IV) :1; unde
dato uno angulorum # & «/ obtinetur alter. Hujus
a}wtem anguli 7/ (in calculis parallaxium rarior eft
ufus.



