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[LLVSTRISSL
MO PRINGCIPI A.CC

DO M N O o DOM IN+Q: BRIk
DERICO ILV. . GCGOMITI .PALATE
No Ap RHENvM, SSRoM. IMPERII
Archidapifero & Eleétori, Duci Bava-
riz, &c. Dominofuo Cle-
mentiflimo.

BSL rvsTr1sstmePrinceps Eleétor,
¥ Domine Clementiflime, Nifinotaef-

19, 9 mea; prolixé meexcufarem, quodego
: “~homo Theologus, quafioblitusvoca-
tionis mez, & Mathefin excola, & ejusgeneris fcri-
ptainlucemedam. Necenim dubito, qvin multi
{inthocftudium meum calumniaturi, nifiparatam
mihiapudIll.® Celfitudinem Tuam defenfionem
effefciant. Etcerte,fiegotépus, quod meditationi
rerum divinard debeo, in dinumerationem aftro-
rum conferrem, culpaminimé vacarem. Nuncau-
tem, quando nonalijs horishzcago, quam quibus
horisalijociatur: necinalium finem,qvam ac HlL.m=
Tuz Cellitudini,dehisrebus crebro feifcitanti, pro-

A2 pre&e



EPIST 0oL A

pte & dextre refpondere poflim : quis eft qui vellu-
{us meos ingenuos aliora defidig poftponat,vel vo-
luntatem Ill.»= Celficudinis Tuz commodis infer-
viedireprehendat? Abrahamo Patriarchzlaudida-
tur zilolgpho,quéd&i plemathematicasartes callu-
erit,8aliosin ij{deminftitueric. Erinencomijs Da-
nielishocnoeft poftremum, quod inftruétusfuerie
omni fapientia Chaldzorum: quz fapientia preci-
Pm:: inmathefi confiftebat. Neq; minus Theologis,
qvamalijs quibufcunquehominibus opera Dei id-
circo funt propofita, utijs contemplandisfapientia
Deiadmirari, potétiam metuere, & bonitatem ma-
gnifacere difcant. Omnes autem ifti affectus fine
dubiotantofuncferventiores, quantointelligentia
operumdivinorumeftinhomine pio major. Intue-
tur idiota quifpiam Solem: miratur claritatem lu-
cis: poteflatem caloris: velocitatem curfus: certitu-
diné itineris: nefciusinterim, qua fitforma & ma-
gnitudoSolis, & quamloginquumiter,quod quo-
tidic permeat. Sieidemdicas,& ex Aftronomiade-
monftres: Solem efle globum,globo terreno centi-
es{exagies {exies majorem; & circulum curfusipfius
quotidiani continere plus qv:?un qvadragies cente-
na milliamilliarium Germanicorum :non amplius

admi-



NVRNCPPEAT ORI A
rabitur; fed planc obftupefcet ad tanta naturz
miracula; & exclamabit cum Davide: Ichova Deus
nofter, quam admirabile eft nomentuum, inuni-
verfaterra! Et,quidefthomo, qvodtu , tantarum
rerum conditor & effetor, es memorejus? Adde,
quod {emperitaiudicatum eft,poftarcanam opera-
tionem Spiritus Dei, nihil effe quod hominem ma-
{vetioremreddat, qvam ceeleftisillius philofophiz
cultura, Manfvetudoautem,bone Deus,qvantum,
& quam rarum eft Theologorum ornamentum! Et
qvam optandum cffcthocfeculo, omnesTheolo-
goseflemathematicos, hoceft, hominestractabiles
& manfvetos. Qvanquam, neqvis meoexemplo
abufus plus nimio his{peculationibus tribuat; & in-

.

terim officium fuum negligat:aperté fateor,ut pri- -

vata & modicaharum rerum exercitationeminino-
cet: ita publicam & affiduam earum tractationem
non poflenonaliquidincommodiafferreijs, qui &
corporis &ingenijvires alijs laboribus exantlandis
integrasconfervarcdebent. Quod cumhocfeme-

ftri deprehendiffem : & ipfe mihi propofui, nihil

amplius inhoc genere {cribere; & alijs mei ordinis
hominibus,utidem {ibi proponant,autorfum. Ve-
r¢enim Ludovicas Vives:ingenium, inquit, vivi-

A3 diuseft,
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diuseft,nonnimisdefatigatum. Etfeveré Chriftus: -
Mortui,inquit, fepeliantmortuos fuos, tuauté vade
&annunciaregnum Dei. Hocigiturdeincepsaga-
mus. Qugvero hucufq; feripfi, quia non tantum
Tibi, lluftriflime Princeps Elector, fed & alijs mul-
tis ufuiefle poflung; curinvidiose premam? Id enim
ablq; ja¢tantiame dicere pofle confido, doétrinam
Triangulorum in hunc ufq; diem 4 nemine tam
.petipicue explicatam, &ufum cjus in tot artibus
tam familiariter monftracum efle. Prafertim dele-
¢tabir,fatfcio,omnesrectéjudicantes,quodin pro-
blematibus de motu Solis & Lunz videbunt, mo-
tus coeleftes omnes nam cxteroram eadem eft ra-
tio ) ab{g; omni tam Alphonfinarum quam Prute-
nicarumtabularumope, perfolum Canonem Tri-
angulorum, & per communem Arithmeticam, ca-
dem facilitate, certitudine autem & jucundira-
te,quam pertabulas,multo majore, fupputaripofle. .
Quaexre etiam Celfitudinem Tuam, maximafuo
tempore voluptatem captura effe,minime dubito.
Poftquamenim Arithmeticam Celfitudo Tuatord -
perdidicit; &in Geometriactiam fundamentanon
contemnendajecit: nihilimpedire poterit,quo mi-
nusctiamiftam {cientiam {uperftruat; quanomen

Plu{l
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plusquam regium {ibi ad omnem pofteritatem effct
comparatura, Quo rariorescnim funt Princi{:cs,qui
hacintelligant: tanto majorlaus eft, fiintelligant,
Ecfcitlll.™ Tua Celfitudo, 1Il.™ fuum avanculum,
VVilhelmum, p.m. Haffiz Lantgravium, etfialijs
quog; rebus geftis clarus eflet, non aliunde tamen
majus,qud ex Aftronomi¢ ftudio nomen fibiacqui-
fivifle. De Alphonfo vero Lufitaniz Rege vulgo no-
tumft, cjusmemoridjam pridem fuifle {fepultam,
nifiTabulz cceleftid motuu ipfius cura & fumpti-
buseditzinliteratorum manibus verfarentur. Hos
igitur laudartiflimos reges & Principesimirari, lau-
dem veré regiam efle, IlL.™ Celficudo Tua putet.
Quamadrem{iquidego conferre potero: non pa-
tiar,vel fidem,qualll.**Tu¢ Celfitudini fum obftri-
¢tus, velinduftriam, unquaminmedefiderari. Etfi
enim publice hac traGare deinceps, utfupra dixi,
nolo: Il.** tamen Celficudini Tuz, i quid etiam
porrodercbusiftis ex mefcire cupiat, deefle neque
debeoneg; volo. Prefertim poftquam totannos,tot
beneficijs unad cum tota gmilia mea abIll.™ Celfi-
tudine Tua fum affetus. Pro quibus beneficijs,
quia corum magnitudini officiola mea neatiquam
refpondent;Deum oro,ve divitijs gratig fuc eacom-

5 penfa-
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penfare, &Il Celfitudinem Tuam, una cum lau-
datiflimaipfius coniuge, & prole numerofa, omni
benedictione tam corporali quam fpirituali perpe-
o profequidignetur. Cujus meianimi& votihac
nuncupatio teftis efto. PerfcriptumHagenbachij,
in comitatu aulz IlL.™* Celfitcudinis Tuz , anno
N.C.1599.dic23. Augufti,

HLos 6T,

bumilimus 3
additifsimus [ervus

B. Pitifcus.
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TRIGONOMETRIFB
Lieer PRIMVS.

De generibus & gﬂﬁwmm Triangulorum.
1. Trigonometria eft doCirina de dimenfione Trian-
gulorum.
11 Triangulum eft figura tribus lateribus tres angu-
los comprehendens : 72 funt figure AB C. & D EF.

E\ Schema

) e
Lol sz

A

I11. Lateraduo quelibet funt crura anguliafe com-
prehen(i; tertium,balis. 72 /latera 4B.¢5 A C. funt crurs
anguli B A C:latus B C. eft cinsdem anguli bafis.

1V. Latus unumquodg; dicitur fubtendere angulum
{ibi oppofitum. 7z latus A B. fiubtcndit angnlum 4 CB.
Latus AC. ﬁ;éteﬁec{zt angulum ABC. Lazms B C. fitbtendst
aﬂgﬂ[um BAC

V. Latera maioramaiores angulos {ubtendunt. Sub-
intellige: Et minora minores, & xqualia.zquales,
Veritas T heorematis pey [¢ manifefla eff. Demonfiratir tamé
apud Euclidens ad 18. & 19. p. 1. & apud Regiomontanum ad
#2. & 43. prop. 3. Luculenter ctiam confirmabitur infrs per

B quartum
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z TRIGONOMETRIAR
guaitumaxiona libri tert, (3 per tertinm quarti.
VL Angalimenfuraeft Circuli ex angulari puncte
defcriptiarcus, inter crura fatis prolongata interce-
Ptus : #%,in Triangule 4 B C, anguli B A C. menfurs eft arcie
QP.uclBD.

S :

foafil)
RN

1 :
\

s,
ﬁ\‘_‘/

V II. Circulus in Trigonometria omnis diuiditur its
partes {iue gradus 360. & gradus finguli rurfumin 6o
ferupula fine minuta prima, & unum primum in toti-
dem fecunda &c. Que partes tanto [{unt maiores,
quanto:circutus elt maior. Arcus autem, qui eodeny
partium numero conftant, in circulis zqualibus
zquales, in circulis inequalibus fimiles dicuntur:
Vt,arcies BD ¢ G H. funt equales: arcusuery B D & OP.funt
fimiles. Sicut enim B D. nerbigratia, eff 4o. partium in cir-
ctlomagno EBD.Ita O P.cff 4o0. partium in circulo paruo
LoP.¢re.

VIIL Igitur
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VIIL Igitur Circuli dicti quadrans eft arcus go. par-
tium.
IX. Arclis quadrante minoris complementum eft
quodupfiad 9o. partes deeft. 7iarcus BD. 4 0. partium,
complementurm eff arces B E. 50. partinim ; o wicifiine.
X. Arclis quadrante maioris exceffus fupra quadran-
tem eft,quodipfifupra go. partes adelt. 7#,arcus GE B,
140. partinim, exceffiusfupra quadrantem eff arcus E B. 50,

artinm.

X1 Semicirculus eft arcus18o. partium.
XIL Arcts femicirculo minoris complementum eft,
quod ipfiadi8o. partes deelt.72,arcus GE B. 1420. parti-
sum,complementum effyarcits B D. g0. partinm.

XI1L Anguli per crucem oppofiti funt xquales.
Ptoanguli B AD. &G A H. funt equales. Similiter etiam an-
guli G AB. & H AD.funt equales.ldemfit in Spharics. Ve-
ritastheorematss per [e patet. Demonflyatur tamen apnd En-
clidem de lineis rectis [efe mutno fecantibus ad r5. p. 1.

X1V. Anguluseft reGus uel obliquus.

X V. Angulus reGtus eft,cuius menfira eft quadrans.

7, Eed D.
X VI Angulusobliquus eft obtufus uel acutus.

X VIIL Angulusobtufus eft, cuius menfura eft arcus

quadrante maior. 77, B 4G.

X VI1IL Angulus acutus eft; cuius menfura eft arcus

quadrante minor. #2,BAD.

XIX, Angulorum complementadicuntur,ut arcui.

XX. Angaliquilibet fuper eadem linea utring; pro-

tenfa concurrentes fimul fumti funt zquales duobus
B: i) rectis.

- Schewma

ar’
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4 TRIGONOMETRIA
reQis. 7%, anguli BAD,E AB & E AG. concurrentes ad
punitum 4, fuper linea G D, funt equales duobus rectis G AE
P EAD. per flructuram.
XXI Itaq, [i obliqui duo fuper eadem linea utrings
protenfa concurrant, alter eft alterius ad duos reCtos
complementum.?z, anguli G A B. complementum ad dios
vectoscft angulus B A D. & bicillins wicifiim.
XXIL Triangulum primo eftlaterum quorundam
equalium uel ominiuminaqualium. \
XXIL SiT ufmbulum fit laterum quorundam xqua-
linm,perpendicularisd concurfit laterum xqualium;
bifecatbafin &angulum bafi oppofitum : Ezcontra.
B Vt,In Trz'mgulo laterii eqna-
litim AB & B C.perpedicstla-
Py 745 B D. bifecat bafin AC. &
{ 9 angulii bafi oppofitum AB C.
: J}\ / e ¢ Bifecat bafin AC. quiafinon
\_/ bifecaret, fed caderet extra
F mediit punctii D.uerbi gratia,
in E. non effet perpendiculars - quippe non brewifGima inter
punitumB. & reitam A C. Bifecat etiam ngﬂl:&m bafi oppo-
. fitnm A B C. & einsmenfiram AF C. quia angulifiint ut la-
tera,per 5. huiss.
XX1V. Triangulum laterum quorundam zqualium
elt equicrurum uelazqmlaterum :
XXV. Triangulum zquicrurum eft,quod duo tantim
habetlatera xqualn
XXVI. Triangulum zquicrurum eftad bafin acqul—
angulum,& contra: per 5. huins.

[

\

XXVIL Trian-
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XXVIL Triangulum zquilaterum (per excellentiam

:ita dictum)elt, quod omnia Jatera habet inuicem
-equalia.

XX VIIL Triangulum "equllaterum eft xqulangu-

lum,& contra : per 5. huins.

XXIX. Triangulum deindeeft reGangulum uel obli-
quangulum.

XXX. Triangulum reGangulumeft, quod uel unum
habetreGum. _
X XXI InTriangulis re&angulis fubtendensreQum *©_ ~
fpeciatim hypotenufa dicitur: includentia uero re- i
&um,perpendiculum & bafis: prolibitu. 7% 7z trian-
gults ABC & DEF,latera AB& D E. funt hypotennfa :
BC& EF.pergendionls: ACE D F. bafes : nelcontra. AC
& D E.perpendicula : B C & EF. bafes.

XX XIL Triangulum obliquangulum eft, quod om*
.nesangulos habet obliquos.

XX XII1L Triangulum obliquangulum, eft uel obtu-
fangulum uelacutangulum.

XX X1V. Triangulum obtufangulum eft, quod uel
anum habet obtufum.

XXXV. Triangulum acutangulum eft, quod omncs
-angulos habetacutos.

XXX VI Triangulum denique eft planum,uel f'p_hssri’-

cum: planum,in plano: fphaeriéum,in globo.

XXX VIL Trianguli plani{ub Trigonometriam ca-
identis laterafunt tantum linezx rete.

. Deliness reciss ad Trigonometriam recke ?/El‘f’/lfgf‘ﬂdﬂm
prenoffeoportet ea que fequuntuy theorermata.

B XXXVIIL St

Schema
primum
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& : 1

XXXVIIL Silincare@ain reQas parallelas incidat,
angulos {imiles fimiliterq; aut alternatim (itos facit
xqualcs SO contra vt firecta A B.incidat in parellelas CD.

e ' : 13

Schems ' /
" E "'/
7 7

Pt

& E F.angulos fimiles ﬁmiliterg} [itos BHD ¢& BGF, items
alternatim fitos CH G & HG F,&e. facit zqnales. Bt contras
Sirelta AB.inretas CD & E F. incidens, predictos dﬂg;:;
los fimiles fimiliterg, ant alternatim fitos,hoc eft, acutos acii-
145, obtufos obrufis facit aquales,recte CD & EF. fint pa-
vallele. Eff z9. primi Eunclidis. Lucem habet naturafen.
Ni,fi AB.rectaeff,reie CD & E F.equaliter inter fedifiare
n5 poffunt,nifi adreclam A B. aqualibus angulss inclinentur.
Hinc,fi plures reGz in eandem re&am fint perpendi-
culares,funt inuicem parallele. 77 recte CD & E F. funt
invicew parallels, guia funt in candem veétam D F. perpen=
dicnlares. j
X XXIX. Si plures reGte pluribus rectis parallelis in-
terfecentur, interfegmenta {unt proportionalia. Zerbi
gratia, Sidus reidsa AB & A C.interfecentur parallelss D g
EH.
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E H. & B I:dicointerfegmenta AE & AF. fimiliterg, E B,
& F C.¢ffe inter [efé proportionalia,hoc eff, Si AE. [it tertia
parsrete AB. etiam A F. feretertiampartem refte AC, e,
Rarioeft: quiarei@a E H. detoto (patio D GIB. abfeindit

B . : Schewia
| V.
X y Le M

3 B Ve 20
partem tertiam. Ergo etiam de fingulii linets per totum iftnd
[patinim ductis. '

Hinc parallele parallelis terminatz funt zquales; &
‘contra:ut pam/felx AF&» G H. terminate Pumﬂdz&’d G
F H. funt aquales. Cumenim tote AC.& GI. fint equales:
etinmpartestertios AF & G H. aquales effe nece(fz ¢f?.

X L. Siduxre&z in fe mutuo ducantur, efficitur inde
quadrangulumreGangubam: 72,/i dus recta 4B & AD.
infe mutno ducantur, cfficitnr A e
inde quadrangulum  ABCD. el 2y
Quodfiergh AB.[it quinguepe- [T Vs
dum, AD. fex totum quadrangu- [ R R S % A o
lum ABCD. erit triginta pe- ' b
dum quadyatornm, wur apparer
ex liness in diagraminate pun-
ctatis.

X LI Retan-
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XD Re&angulac tota una & fcgmenns alterius,

ﬁmulfumta,funtxquaha rc&angulo ex utraqs toca
Vt,rectangulaex tota AD.G6.& A - il il
fgmmtz;d(}'gé'GB 2. BEypN PR SRR B L A i
pereitangula AGFD. 18. & | i
Schema FGBC.12. fimul fumta funt | I
VI aqualiarectangulo ABCD.30. & B
" factoex utragtota AD. 6. &
AB. s. .

- B
X LII Siquatuor re&z fint proportionales (hocef,
i habeant, ut prima adfecundam, ita tertia ad quartam,)
reGangulum mediarum @quatur retangulo extre-
“tarum. Vz /i fint quator proportionales A B. duorstm : E F.
trium: F G.[ex :BC. nonem pedum : Reclangulum mediarum

§ Mol 1l .A_z-jﬁ
T

&
49

F
B

13-
;S':lrrmd
VIIL i
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EF & FG. nempereiiangulum EF G H. aquatnr rectangn-

lo extremarnm A B & B C. nempe rectangulo ABCD. Nam

wt bis nonem funt oltedecim : ivaver fex funt octodecim.

I. SiquatuorreQa {int hinc proportionales, datis tri-

bus,datur quarta. ReQtangulum enim mediarum di-

uifum per extremarum alteram, relinquit alteram: 72
Sidicatur. :

2 -3 N7 -9
Reltangulum faitum ex 3. & 6.nempe18. dinifum per ex-
tremam primam, 2. relingtit extremam wliismans, 9. e,
Atg, haceft ratio,cur in regula proportionum, quam barbare
wocant Regulam Detri : duo poflerioves termini inter Jfefe
multiplicentnr, & productum dinidatur per prismmm : quia
uidelicet produitum multiplicationis [ecundi & terts termi-
i, ¢ff etiam produttum multiplicationis primi & guarti:
dinifum itag pey primum,relinquit quartum. Nam dinifio x
miltiplicatio mutus [¢fe produnt. Nihilautemintereft ad

mez';z, ntrnm terminorum mediorum [ecundo nel tertioloco
ponas. Sineenim dicas :

Il 2niady oz a6 AA e CTC.: Sine
Pt "2 ad O. _té 3. . 4d————.crc.

Etfi aliainpriore,alia in pofleriorecollocatione termini prins
ad fecundum, & tertijad quartum eff proportio : quzfitum
tamen ex utvag, collocatione reperies ]Jro.r/z}: idew : quiape-
vinde eff fiue triaper [ex,(ine fex per tria multiplices : ¢e.
: Hincetiam '

II. ReGtangulazqualialatera habent reciprocé pro-
portionalia. (hoceft, Inrectangulis aqualibus; habent [¢fe,
. G utlatus
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ut latns mints rectangnli primiad latusminas fecnrd:, ita
batus mains reitanguli fecunds ad latus mains prwi) & con-
tra: Verbi gratia, invectangulis aqualibus ABCD. &

EFGH.habentfefe:
- ¥ty AB ad EF jta FG ad BC e
2 2 . 3 '3 9
P A= B
F Lt g
B c.
Schema 18-
VI,
45 4
F 18.
¥ i c (4 » <.

Canfaeft manifeftaex antecedentibus.

XLIIL Sitres retx fint proportionales (hoceff, fifé

habeant, utprima adfecundam, ita fecunda ad tertiam )

quadratum medix,zquatur oblongo extremarums
Quia enivzmedia bis ponitur,hoc modo : .
b 7 R e

Schemas e D
IX,

7 e, SRS

ed p— & 7

Perinde
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Perinde eft,acfi effent quatuor proportionales. Ideo quicquid
de quatuor proportionalibus dictum fuit,de tribus quog, pro-
portionalibus eft intelligendnm.

XL1V. Sire&ta bifecta continuetur,oblongum con=
tinuatx & continuationis eft @quale quadrato reCtz
ex bifegmento & continuatione compofitz : minus
quadrato bifegmenti. 4.p 2. Enclid.
Effo recta AK. bifeita b &
in G.Cp continnatain B. :
continuation: K B. ffa-
#natur equalis B C. atg,
énde fiat oblongum AB N 5
CD. Ad reitam porrd
G B. compofitam ex b;i— & g I
ﬁgﬁztmta GK. & conti- ; \ g
nuatione K B. defcriba- M W e
tur quadyatnm G B E F. : i
& ex eo quadrato per
vectas KL ¢¢ GH.ab- ¢ H
[feindatur  quadratum
bifegmenti IL FH, ut
velinguatur  gnomon
M N O.Dico oblongum 4 2
ABCD. effe aquale :
quadrato GBEF. minys quadrato I L F H. fiue,qnod idem
eftdico oblongum ABCD. q[/’}:eqzmle gnomoni M NO. Spa-
inenim M. & N. fint communia.Spacium nerd gnomonss 0.
Siwerectangulum ICEL., eff equale refangnlo GHD A.
Viramy,enims filism eft ex continnatione & bifegmento.
) C 7 Ergo

y




Schena
V.

™ TRIGONOMETRIZ

Ergs fireitabifecta continuctur,cre. quod demonfirandum
eraft.

Atg hee de lineis retis, tanguan de lateribus triangulornm
Planorum, huc inferenda duximus. Nunc adipfa triangula
planavenertemur.

XL V. Intriangulo plano parallela bafi®crura fecat
proportionaliter.

D A G

L

B < T
V2, in triangulo plano AB C.fi K L. parallela bafi B C. abfein-
dat de crure AC. partem tertiam: etiam de crure A B. partem
Fertiam abfcindet,per 39. huins : adedog.erunt :
7t AB, ad AC, ite AK, ad AL. Item:
Bt ALK, ad BK, ita | AL, ~ad CL.. Jtem:
P ARyoiad ALY #a KB .ad L

XL VL Siplura triangula plana comparentur:
TRIANGVLA EQVIANGVLAHABENTLATERA
Crrca A QVALES ANGVLOS PROPORTIONA-
L14A: & contra z.p. 6. Enclid. :

Hoc theorena pracipunnt’ eff totius Trigonometria funda-
mentum. Igitir pre ceteris cundlis diligenter & explicetnr
¢ attendatur.

DECLARA-
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‘B

oA

s e o

DECLARATIQ. Sintergo duotriangula plma, ABC.
& A D E.aquiangula,fic ut anguliad B & D. Item ad AGA.
Ttem ad Cg’E [ibi mutuo fint aquales : Dico latera eornm
effe circa equales angulos praparzzamlm,/mc e/t effe :
LVt AR ad BC, #rsAD  adDE;
IL 7t, AB #ad AC, iz AD -adiVAE,
I P U AG ad CB, vita (AE WBAVED,

DEMONSTRATIO. Quiaenim anguli BA C.¢» DAE.
ﬁmmq:m[e:,extbgﬁ ideofi AB. ad AD. applicetur, A C.
neceffario cadetin A E, & exilla applicationetale Schema
exiffet. In gio ?
[fehemate, quin 3
latera AB &
A C.cotncidunt,
& praterea an-
gzdz ad B¢ D.
itemng,ad C¢rE. -
unt gquales; ex ;
-zc}ef %’dea late-# 3 : J E
ra re[zgm BC&DE. rzecqﬂzrzo erunt parallela,per 38.huins.,
AzquiinTriangulo plma reitaparallels baficrura fecat pro-
Portzom/frer, per proxime pmz‘edv»ffem Ergoin Triangulo
ADE. reita BC. cumfit parallelebafiDE. crura AD. &
C iy AE. fecat

Schema
Xl

Schema
XTI
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A E. fecal proportionaliter: adeog,

Vio PAB. ad - AD) i AL ad AE
Porro,per puncium B. ducatur recta BF. parallels bafi Az:' 4
Hec relignis
crits DE cumz
crure DA.fe-
‘cabit propor-
tionaliter in
punctis B &
F. per candé
praxzmepm—
cedentérerit-
g iam etiam :

¥t,, AB, ad AD, iz FE, ad DE.

Siue, quod idem eff :

Ko, AB ad . ADy. . s, BE sd. DE:
Nam FE & B C. equantur per canﬁé?drmm 39.bins. Pra-
zereacum fint:

FEONCAB, ad " AD dta AC <ad AE,

&'ita- BC, ad DE. Erunt etian:

# G, el AP e BC4d \DE.

Nam qme unitertio conuemmzz‘, etiaminter ﬁmizriwzrmt.
Igitur iam in uninerfim ernnt :

Loty ABR ad  ADINE B G 4d DE.

LI Piy- A By nd AP #ta ™ AC,\ 44 . AE.

TIL Vb, 5l ddi s AER e s BC s ad . DE...
Denig,quiaadeffectum nihil inter eff, utrum terminorune
proportzom;!mm intermediornm fecando weltertioloco collo-
ces; Erunt etmm 7 ermutz:tfm

fD

W, — R

LV%,
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I 7, AB, ad BC, ita AD, #d DE:
IL ¥, | ABy ad  AC, g ADysudy. B
LI 7, AC, a4d BC, ite AE, 4d DE..
Atg, aded Triangrlaplana aquiangula, qualia hicfunt ABC,
& A D E. latera habent circa equales angulos prapor:z'amka:
quod demonflrandum erat. --
ILLVSTRATIO per NUIMEros. it igitur A B. quing, pe-
dum : AD,decem : DE, [ex. Queritur BC. quot Pedtm?
. Trinm. Nam

AD DE AB.

— | eescemestS . eei——

P2 roo-itidecaig P

o S

30
A (.m’;. BC.

Sit A C. quatwor pedums BC, trium:DE,fex: Quaritur
AE, quot pedum? g Octo. Nem,

BC CA D E

— ee— e

PraacicncltB-acsgacicitd-au.§

e S 0

2‘; (4ds. AFE.

XLVIL Siplura Triangula plana componantur, &
reGis parallelis interfecentur : interfegmenta funt
proportionalia: hoceff,fi( werbi gratia) Trianguls duo

EAR.C
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EAF. & F

AG.  compo-

natty O rectis
Schema parallels B C-
x17. D- & EFG. .

interfecentur:
inter[egmen-
ia funt: .
4 } A D 4
V%, BC, -ad EF, ita CD a4d FG: \

yel:

¥#, BC, ad "CD. i#4 EE ad FG:¢ére.
Per 39. huins : uelper proximeé pracedentem. Naw: T riangn-
liABC. *AEF. Junt equizngulas per 38. huins, propter
BC& EF.parallelas. Igitur,

7t Al ad ARy its BC ad EF:;
Per proxime pracedentem. Atquipereandem:

VE AC. ad AF, i (CD, 44 FG;
Que 1tero conneninnt uii tertio,etiam inter [efe conneniunt :
Ergo fint etiam

7t BC. ad EFRy: .itay. CD'uad. . FG, .
XLV IIL SiTrianguli plani quodcung; latus conti-
nuectur, angulus exterior per continuationem illam
fadtus,cft zqualis angulis duobus interioribus oppo-
{itis: 72 fi Trianguli plani ABC. latus A C continnetny in
D. angulus B CD. exterior, evit equalis duobus interioribus
oppofitss B A C. & A B C. Sienim expuncto C. fufcitetur ve-
¢(ta CE. parallelarecte A B. angulus exterior BCD. erit com-
pofitus ex angulis ECD. & ECB. Atqui anguli ECD, &

EGE,
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E CB. funt aqna- B .
les dieobus interi- :
qribus  oppofitis

BAC. & ABC. Schema

(nempe angulus

ECD.anguloBA

C:& angulusBC “ i
E angulo ABC.) # ¢

per 5. huins : propter parallelas AB & CE. Ergo etiaman-
gulus B CD. eft aqualis duobus interioribus oppofitts BAC &
A B C. quod demonftrandum erat.

XLIX. InTriangulo plano tres anguli funt duobus
re&is @quales: 7z in Triangulo plano A B C, dico tres angu-

X7,

los ABC,BAC, & ACB. effe wquales duobus rectss. Anguli Vide
enim quiltbet fiper eadem rectaad idem punitum concurren- S chema

tes, [unt equales duobusreltis, per zo. huins. Atquiangnli
“tres ABC.BCA. ¢*BAC. aqui pollent zmgﬂlz} tribus ﬁtp.‘.’r
eadem recta AD :adidem punctum C. concurrentibus. An-
girlus enim B C A eft communis : anguliners ECD & E CB.
angulis BA C&* A B C funt equales, per proxime preceden-
tem. Ergo angulitres ABC, BCA B AC. Sunt equales
dnobies rectis. Quod demonflrandum erat. Hinc: :
I In Triangulo plano non potelteffe nifi unus reGtug
uel obtufus. :

I1. Etunoexiftente reCto uel obtufo, czteri duo ne-
ceffario funtacuti.

111 Et, duorum quorumcung; tertius eftad duos re-
&os complementum. ;

1V. Hincdeniq;:8iduo Triangula binisangulis fint

D xqui-

XV,



18 TREGONOMETRIA
zquiangula,prorfus funtzquiangula.

L. In Triangulo plano reGtangulo, latera includentia

 reGumequé poffunt hypotenule,penwlt.primi Enclide .
'. _ -

Schema

XVL.

§ G: .K

DECL ARATIO. In Triangulo plano A B C rectarnguls:
ad B. dico latera A B & B C.includentinveum AB C. egué
Pq/]é hypotennfe A C. hoceft, quadyratalaterum 4B B C.
nempequadyata 4 L MB.¢* BE D C. fimulfimta,effe equa-
liaquadyato hypotennfe, A C. nempe quadrato A CK 1. _
DEMONSTRATIO. Sicnim exrectoB. defcendat per-
pendicularss BFG. ex quadrato A CKL fiunt oblonga duo
AFGI & FCKG. quefint equalia, hoc quidem guadrato

; : : BEDC:illud




“ LIBER PRIMVS. a9
BEDC.illnd antem guadrato AL M B. Ergo & qnadyatum
“ACK L ex duobus illis oblongus sompofitum eff agunle duobus
guadratis AL MBG BECD. Quod antem diuo oblonga
A FGI¢ F CKG.duobus quadratss AL MB & BEDG.
fint aqualia,id defingulis in [pecie: ac priensm quidem de ob-
longo A FG I ficprobatur:
Sitresrellafint preportionales, quadyatum medie equatity
oblomgo extremarum,per 43. huins. _
Arguitresyeite, A1, AB & A F, funt proportionales; hoe
eft,habent [éfe,ut A Tad A B,ita A Bad A F.
Ergo quadratumex A B, equatur oéfmgo ex ALY AFE.
" Minor probatur. Triangnlaenim A BC G B A F. funt equi-
-angula,propter communem ad A ¢ reitosad B. ¢ F. per 4
“¢. 4.9-Bwins Ergd per 40. buins,Vt A C. (cni aqualis eft A 1)
#ad AB.its AB.ad AF. :
Simili prorfies modo probatur, oblongum F C K G. ¢ffe aquale
-quadrato B E D C.Triangula enim A B C & B CF. funt aqui-
‘arzgulzz, proprey commmnens ad C. & reftos ad B¢r F. per ..
49 buins. Ergoper 46. buins, V¢t ACad B C éta B Cad F C.
adeog, per 43. huins,gnadratumex B C.eff zguale obfoﬂga ex
ACfieKCEFC. '
Twtriangnlo igitnr plano rectangule latera includentia reiti
®que poffunt hypotennfe. Quod demonftrandum erat.
Confle&arium: :
Igiturin Triangulo plano reGangulo,datis fateribus
quibuscunq; duobus, daturtertium. 72 /i dentwr dus
{ateraincludentiarectum AB G B C. partinm 3. & 4. iun-
s eornm quadiatis 9. & 16.dn umam fianmeam 25. & radice
nde extracta,reperietur hypotenufa A C. partinm ;.
D g Contra
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Contrayfi dettur hypotenufa partinm quing, & slrcrtim inclh-
dentinm reltum, partinm trium, ﬁééz‘mé?a guadrato trium
partinm de quadrato quing partinm : hoceft, fubtrato qua-
drato 0. de quadyato zy. é exrefidao 10, extracta radice
guadrata,reperietur alterum includentinm rectnm, partiii .
Scholia de extrationeradicis quadratz.

I Sipoft extractam radicem quadyatam ex aliquo numero
Jractiones aligue fuperfuerint,radicem d uplicatam & infuper
unitate auciam,jiactionibus illis fibnotabss : hocmodo :

3 2
_*2(3?

11 Radisc,qua huinsmods fraitiones adiunctas haber, nung
eft exaite uera. Nam radix exalte uerain fe ipfam ducta, nu-
mernm unde extraltaeff,ad affem reddere debet. Atquifire-
dicem 3%in [eipfam ducashoceff, [i35per 35 multiplices,
nonprocreabus inde numerum 12. unde radix 3 % ¢ft extralia,
Sedtantum 115%. Quadere nide Ramum in elementis Geo-
metricis,elemento olano libri X I I. Ef Lazarum Schinerum
in[cholis ¢& traitatibus ad Arithmeticam Rawmi adinnitss.
LI InTriangulo plano reGtangulo,lateraincludentia
reGumad hypotenufam plerumg; {unt irrationalia,
hoceft,numero exa&to datz menfurz cuiuscung; in-
explicabilia. Caufapatetex Scholio fecundo proxime pra-
cedentss.
LIL InTriangulo planore&angulo, acutorum alter
eft alterius complementum. Per 4o. huins. Facilim
etiamprobatur hoc modo : In Triangulo plano A B C, recfan-
&itlo ad C. angulus A B C. acutorum alter; eft equalis angulo
; - BAEper
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BAE. per 38. huius: ;
propter paralielas E A4 \
& B C. Atqui angulis . B
E A B eft complementit ‘

mgtdiB AC per Stra- P
titram. Evgo etiam an- 3 i
gu[w ABC.eff cample—a _ o D

mentun anguli BAC.

Fd

‘ F

LI1L SiTriangulum planum circulo (it inferiptum,

anguliad circumferentias oppofitas funt fubdupli:
Vt.fiincircnlo AB C. cir- _

cumferentia BC [it 120,

gradunm. Angulus B AC.

circumferentie BC.oppo-

Sfitus erit 6o. graduum.

Ratioeft: Schensa
XVIIL,

Quia circumferentia to-
ta AB Ceft 360. graduit,
‘Jver 7. huius. Anguli nero
tres trianguli A B C Cir-
enlo infcripti fant 180.
gredunm per £9. huins.
Ergo ut circumferentia
gueqefttertia pars de 360: Ita azgulus quilihet cireumfe-
rentia illi oppofitus ¢ff tertia parsder So.

D iz Ezidenting

bl L1 DT
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quippe oppofitus femicironlo,quicft 180. graduum.

Angulus “ers AED T
equaliseft angulis ABE. ~ o -
& BAE. fimul fumts, :

7 TRIGONOMETRIE

Euidentins ita demonfliratur,v. g deangnlo AB C. Exan-

glo dicto A B Cducatur per totum Circuliplanume Diameter
BED. Excentrouerd E,

ad circumferentiam AB
CD. ducantur dup rady
EA & E C. Dico angnlos
partiales ABD. &' DBC.
effe fbduplos ad angulas
Pafti;zle.f AED é" DEC,
Nam anguli ABE FBA
E equantur per 5. hstins.

 \, : B i

er 4.8. huius. Ergo an- i 4

gulws B E D.adangulum A B D. off duplus.Similiter, Anguli
EBC'E CB.funt aquales per s.huins Et his utrisg, fimul eff
equilis anguls DEC, per 4 8. huins.Evgo etiam angulus DEC
ad angulum D B C. eft duplus. Quiaigitar partes anguli AEC
adpartes anguli A B Cfunt dupla: ideo etiamtotuns AE Cad
totum ABC. eft duplus : ac proinde angulus AB C. adangulis
AEC & per confequens etiam ad arcum A D C. tanquam ail
menfuram anguli A E C. eft fubduplus. Idemindicium eff de
caterss. Siergd Trian gulnm planum Circulo fit inferiptums,
angali ad circumferentias oppofitas funt fibdupli : guod de-
monftrandum erat. s Hing

L. Silatus Trianguli plani circulo inferipti fit diame-
ter, angulus illi oppolfitus eft retus : hoceft, g o. gradui :

10.Si

L 8
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1L Siplura Triangula plana eidem circuli fegmento
ad eandem bafin infcribantur, funtin fafligijs 2qui-
angula. 7z Triangu- '
l1dwo ABD & AC
D. inferipta eidem
Circuli fegmento AB
CD .ad candem bafin
AD. funt in faftigys
Bé&r C ¢gu£ﬂgtzlx. o
Virig, enim angulo,
nempes. tam angnlo
A CD. quim angulo
A B D, opponttur ea-
dem circimferentia
AD. ‘
1.1V. Siduo Triangula planacidem circuli fegmento
ad candem bafin infcripta, fupernc conne&antur: fic
utinde exiftat figura quadrilatera, diagonijs iﬁtérfca
‘&a: Retangulum diagoniorum eftzquale reQangu-
lis oppofitorum Jaterum {imul fumtis. Ptolomusns, Co-

<

pernicns.
DECL AR ATIO. Sint duo trisnguls ABD ¢& ACD,

eiden civenli fegmento A B CD. fuper eandem bafin AD. in-

ﬁrzpm, & fuperné per vectam B C. connexa: ut exiffatinde
Jigura quadrilatera A B CD. Dico rectangulum diagoniorum
A C & B D. aquale effe vectangulss oppofitornm lasernm A B
& CD. Item BC & AD. finl fumtrs.

DEMON STRATIO. Sienimadpunctun B conflituas

Schewia
XIX,
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anguliv ABE. ¢qua-
lem angnlo D B C. &
ita disgoninm AC.
perrectam BE. Jeces
in duas partes ad
Schema punitum E. manife-
XX fumfiet :rectangula
BD & EC. Item BD
& AE. ¢ffé aqualia
reftanguls BC &
AD. Item CD¢
A B. Nam,fi quatuor
reta fint proportio-
nales, recfanguinm mediarum aquatur rectangulo extre
marumper 42. huius. :
Atqui quatnor recte BD, D 4,B C¢r G E. funt proportiona-
les. Nam, quia Triangulz ABD & B CE. funt equianguls
proptey aquales BCAG BD A. perc. 2. precedentss, Item
proprer aquales ABD & EBC. (qui fnt aguales propter
eundem E B D. additum ad zquales ABE-& DBC.) &' de-
nig propter aquales BEC (&' B AD. per ¢.4.49. huius. Ideo lz-
reraeorum funt, Vt,BD adD A,itaB Cad CE. Similiter
quatuor refte BD, D C, B A, & A E, fant proportionales.
Num, quia Triangula BD C & B AE. funt aguianguls prop-
ter azgmle; BDC¢r BAE. pere. 2. pmcedmz‘i; s Item propter
aqiales D BC &G ABE.exithefi : & deniy, propter aquales
BCD @ BE A perc. 4.p. 49. bhnins.Ideo latera eorum  fiiiots
VtBD.2dDf.ita B Aad AE.
Ergoreitangulum reiarnm D A& B C. equatur retanguls

rectarum
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reltarum BD (& CE : Sim f&tcrn rect 4G sl veterum D C

¢’ B A. agquatur rects ';szla veliaranz B D > AE. Etcontriy:

Reétangula BD. 5 C E,Item BD ¢ A E. azgwarﬂrreﬁmga-

LiD A & BC, item D CEr B A.

./Itguz,re.sz‘m euliBD P CE: ItemBD & A E _/zmt yeitan-

gilum BD & AC. per 41. huins.

Ergo Reifangulum diagoniornmBD & A C. eff agualere-

Etangulss laterum binorum oppofitornm D A &’BC: item

D C & B A. fimul fumtis : guod demonflrandum eraz.
Hattenns de Trian gulé‘ plans:fequitur de [pherics.

L V. Triangulifpherici latera funt arcus circulorun

maximoru {igillatim quadrantibus minores.

L VL Circulus {pharae maximus eft, qui totam fphe-

raminduo hemifpharia dividit: adeoq;"tpolis {mis. -

undiq; per quadrantem circuli itidem maximi diftat.
L VI Simaximus fpharz circulus permaximi polos.
tranfeat,re&< eum fecat; & contra.

Sit maximns fpbwm
circnlus AE C, eirtsyg,
poli B d?'D per quos
poles B &' D. tmnﬁ-
at alins circulus ma-
ximius BED. Dico,
quod maximus BED.
waximim AE C. re-
e fécer 2d E & F.
PolyeninE nel F. de-
fémz wr circulisiti-
dZmaxiins ABCD.

E mz‘eiﬁ’ i

" Schewa

XX
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manifeflums eft hitins arcus AB. B C. CD. D A.fore menfuras:
angidorum ad E & F. per 6. husiss. Atqui avcus AB, BC, CD,
DA, funt quadyantes,per proximé pracedentem. Ergo angn-
L /lECG'F. funtrects, per 15 huivs. Quod demonftran-

dum erar. |
L VI1I. Menfuraanguli fpherici, fiin circulo maxiz
mo accipiatur; eftaycus Circuli maximi exangulari
puncto defcripti, inter crura quadrante tenus conti-
nuata interceptus : per. 7. ¢ 5 6. huins. V't; anguli [pharics
B AC. menfiira non :
eff arcus BC. fed arcus
EF.inter crura AB
& AC. quadrantete-
Schema nits; nempe usg,ad E
XXxII & F. continuata in-
terceptus.  Quia non
arcus BC, fed arcus ..\
EF. eff ex angulari
prncta A defcriptus.
per 36. buins. Ergo
arcus BC.anguli BAC
menfura effe non po- A \
refl. per 7. butius. 5 :
LIX. Si anguli {phezrici crura contirtuata concur-
rant,femicirculos efficiunt, & comprehendunt angu-
lumangulo przdiQto & oppofito xqualem : 7%, Anguls
BACcrura AB ¢ A C.continiatain D. gfficitint fembirculos
ABD G'ACD, @ comprehendunt angslum BD c. angulo
BAC. &gtia=
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X
\
At
5

@ fommmmmeald

B A C. £qualem : quia idens arous G U utrumag, illum angulum
metitur,per proxime pracedenten.

LX. Triangulum {pharicam quodlibet ex quouis an-
gulari pun&o habet oppofitum (ibi Triangulum ali-

ud, cuius bafis eft eadem, &angulusbafioppofitus:-

reliqua partes, funt partium prioris Trianguli com-
plementa. 7%, 75 riangulum B A C. ex punito angnlari A ha-
bet oppofitum fibi Triangulum B D C. cuins eadem eff bafis Be.
& angnlus bafi oppofitss BD C. perproxime antecedentem.
Lateranerd BD & CD. fiun: laterum AB & A C. complemen-
taad [emicirculum per eandem. Angnli denig DB ¢ & D C B
Sunt angulornm A B C B CA. ad duos refos complementa
per 21. huins. '
LXI Trianguli {phericilaterain angulos, & contra,
permutari poffunt: complementis ad femicirculum
pro latere & angulo maximo hincinde fumtis. §i 774
angulum [pharicuns A B C.obtufangulum ad B. Angali 4.
menfirafit D E. Anguli B. acuti (qui complementum eff B.
obtufi, & in daro Triangulo muaxims) menfurafir F G. Anguli
C.menfurafit H I. Arcui D E. equatur K L : quia KD ¢ LE.
[funt guaa’mm‘ﬁ & commune eorum complementum eff L D.
B g Avens

Schema
XXIIIL
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Areui F G. equatur LM : quia L G & F M. funt quadrantes
& commune eorum
complementum  eff
LF. drcuz HI. equa-
thir K. gquia KI
& MH. [unt qua-
drantes, (& commi-
ne eoritin compleme-
tumeft KH. Ergd
angulis - Trianguls
ABC. equantur la-
teraTrianguli KLM
pro angulo maximo
ABC. eins comple-
mento F B G. affumto. 3 _
Parivatione demonftrari poteft, Trianguli ABC. latera effe
aqualia angulis Trianguli K L M. Latus enim A C. aquatur
arcui D Lmenfure anguli D K I. complementiobtufi M K L.
Latws AB. equatur arcui O P. menfure anguli ML K. Latus
{i&.‘_‘ﬂigf B C. aquatuy arcui F H. menfure anguli L MK. Sunt
enim quadrantes AD ¢ CI. AP ¢ OB, BF ¢ CH. Et coma-
muniz binorum complementa CD; A0, CF. Trianguli igs-
tur [pharici latera in angulos,&re. permutari poffunt, quod
demonflrandum erat.

LX 11 Triangulum {phericum re&angulum aut und
habet reGum,aut plures uno. :

LXIIL VnumreGum, vel cum duobus acutis, Vt,
B A C. uel cum duobus obtufis,VtBD C. ucl cum ob-
tufo &acuto,VtCDE:

Aﬂgﬂl&f
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Schema
XXIIL

\\-

: 5 y e C AU
Angulos enim ad A & D. nunc ﬁgéimm@ﬂére&foiﬁf
LX1V. Triangulum fphericum rectangulum cum
duobus acutis habet exangulo reCto oppofitum fibi
Triangulum re&angulum cum duobus obtufis : &
contra: 7t uidere eft in Triangulisreltangnlis B A C. ¢ BDC.
LX V. Trianguli fpharici reGtanguli cum duobus
acutis latera fingula funt quadrantibus minora, 77/
ABC. g
1.X VI Trianguli fpherici reGtanguli cum. duobus ;.
obtufis latera duo {untquadrantibus maiora :tertium
quadrante minus. 72#BDC. ' o
L X V1L Triangulo {pharico reGtangulo cum acuto
& obtufo opponiturexacuto Triangulum reGangu-
Jum cum duobus acutis. ¥z Triangulo reitangulo ¢ E
cum acuto E.CD. & obtnfo CED. opponitur: Triangulumre-
angulum E D ¥. cuns duobus acutts ad EL¢7F. :
L.X VIIL Triangulifphzrici plures retos habentis,
latera re&tos fubtendentia (untquadrantes. Canfzeft:
- quiav.g. inT) riangulo A G, ficirculimaximi A G & A
[ecent maximuim G H. angulis ad 6 & wrectis, A eff polus ma-
ximi G 1. per 57, huiis.| AG. werd & A fint quidrentes.
o E iy perse.
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per 56 huins. Quod [ ergo angulus ad A. etiam fit reius,etid
GH.eff g:z;s:&*u:m,par 58, ¢ 1 5. buus.
vide. - LXIX. Triangulum{pheericum plures reQos habens,
schema habettres uel duosreQos: adeoq; de lateribus, tres
xxrrz, uelduosquadrantes. 7zfianguiumad a ponas recium,
Triangulum [phericum A G H. habebit tres vectos angnlos ad
A, GO H. & idcircoctiam tria laters, AG,GMH,AH. qua-
drantes. Sin eundem ad a ponas acutum,Triangulum [pheri-
cum A G. habebit duos reitos, ad G & B, & idcirco etiams
duo latera A G & 5 31. quadrantes. j Yot
LXX. SiTrianguli fpharici duosre&os habentis ter-
tiusangulus fitacutus, tertinm latus eftquadrante
minus : {in obtulus,maius. 7z iz Triangulo [pherico nol.

S.-:]n’mi
XXxIIL -

smmatama,

c” -
‘ Lopa
o acutangulo ad . tertiumlatus v x. eft guadrante minus. In

Triangulo [pharico A G 1. obtufangulo ad . rertinm latus 1.
eff quadrante mains.

LX X I Triangulum fphzricam obliquangulum aut
‘conftatex puris acutisuel obtufis: autexhisutrisq;
mixtis.” ©

LXXII Triangulo [pherico puréacutangulo oppo-
nitur Triangulum fphricum cum duobus obtufis &

5 uno
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uno acuto: & contra.zz, ff anguli ad A & b finganttr acu-
14,77 ria;zgztla ABC. purc" amtmgulo opponitur T Fiangulum
B D C. ctiziz Auobuss obtufis ad ® & c. & uno acuto ad p.
LXXI1L Triangulo fpharico purc¢ obtufangulo op-
ponitur Triangulum {phericam cum duobus acutis
& uno obtufo: & contra. 7z,fianguli ad A &' D fingantir
obtufi; Triangulo pure obtufangulo B'D c. opponituy Ti rémgu:
Ium A B C. cum duobs acutss ad 8 & c. &5 umo obtufo ad a.
LXXIIIL Trianguli {pherici cuiuscungs, tresangu-
li funt duobus reGis maiores. e Ly
De Triangulis [pharicis plures unorectos uel obtufos, fine folos

[foue mixtos,habentibus :ves per [ eft manifefta. - .
DeTriangulis [pherics duornm neltrinmacutorum, itade-
ma?zﬁmri Patt’ﬁ. 13 :
In'Triangilo [pharico duorum acutorum 4B C. rectangnlo
4d C. acutangulo ad A & B. menfira acuti BAC. eff arcus EF.
menfuraneroacuti AB Cwel D B E. noneffarcus DE fed H I
per 8. bhuins. Atqui Rt e
arcus E F & D E quia-
-drantem  complent.
-Ergoarcus EF CHI
- coninnltim quadyan-
e [unt maiores. Et
per confequens etiam .
anguli bis arcubus re-
ﬁamdmm’, nempe,
Zanguli B AC&r ABC.
coninnitim quadyazn-
te, hoceft, angulo re-
étofunt

Schema
XX,
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¢to funt majores. A CB.uers eff rectus,exthefi. Ergo in T
angulo [pherico duordm asutorum ACB. tres funt angul
duobuis rects maiores. :

In Triangulo Spharico mere acutan gulo KL M.menfuraacn-
tiad L. eft arcus N O. menfura acuti ad K. eff arews VX. men-
Jiraacutiad M. eff arcus 9 R. Atquibitresarcus, NO, V' X,
& QR [imul fimti duobus quadyantibus fint maiores.

Duorts enim ar-
ciuum QR. & VX,
complementa PV.
‘& PQ. fimul
Schema_[umta funt mino-
XXV, “ra quam  arcus
N 0. per [lructu-
‘ram. Ergo arcis
NO. menfurater-
‘tfanguli eftma-
dor quim comple-
wmenta religuorii

diorum angulorum fimul fumta. Et per confequensetizm
angulisstertins eft maior, quam pro reliquorum duorunz corn-

lementis. Adeogy,ctiam in Triangulis (pharicss merd acutan-
gulis tres funt duodus rectis maiores. Subtiliorem desmonflra-
tionem wide apud Regiomon. £9.p. 3.

BARTHOLO-
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De /mccﬂ?ﬁr 75 ad dzmmf tonem Ti rm;zgzzlamm tabuli
Sinunm, Tangentivm &7 fecantinm.

I Triangula fic funt. DxmeﬁoTnanguloru eltigno-
torum in Triangulis fine laterum fiue angulorum, ex
notis tribus fiue lateribus fiueangulis, fiue puris fiue
mixtis, inuentio. chzmrftmmfolxtzo Trzmgulomm e
calenlus Triangulorume. "o s A AT e

(Suntin Triangulis prater angules €5 latera, etiam avea. Sedillarum
dimenfio neq, Triangulerum c:[ipraprt.c Nam {9'4!:41 WA GUATHICIN G,
frourarum areas metimur.Neg, primo Triangulisineff: [ed 4 quadrangs:
lps ad Trianguls dersgatar. Mdeo Imcmnperﬂmt oF
II. Dimenfio Triangulorum perﬁatm‘ per auream
Arithmeticz regulam: qua docet de quatuor numeris
inter fefe propomonalmus datis tribus qulbuscunq,,
reperire quartum.
I11. Ergoaddiménfionem! Tuangulorum & propor-
tiones omnium Trianguli partium inter fefe certas,
& easdem numero cxpluatas eflc oportet.
IV. Proportiones omnium Tu'mgufh partium inter
fefe certz eflc non poflunt: nifi,quicquid eftin Trian-
gulis curuilineum : (ut funtin uniuerfis,menfurae an-
gulorum,&in fphxricigetiamlaﬂﬂa) adlineasreQas
rgducatul Nam cur ul,ncq, ad curuum neq; a ad reGum
FT U inuenta

el i
LR s
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inuenta eft hucufq; proportio: neq; fortaffis inuenie~
turunquam.

V. CuruxlinexadreQasreducunturper definitioné
quantitatis, quam habeant reGzad circulum appli~

catx,refpedu radij.

V1. ReGxad circulum applicate funt {inus, tum re-
&itum uerfi: linex item tangentes & [ecantes.

VIIL SinusrcQuselt femiflis fubtenfz dupli arcus.
V2, finnts vectus arcus B Cuel B Gyeff recta B E, femifiis bt en-
& dupli arcus B Cuel B G. hoc eft, fémifiis recte BE D, qua ar-
enm B CD el B G D.fubtendit. Sicfinns rectus ayus B F uek
B H. ¢ff recta BK. quippe [emifiss recta B K I. que dyplwm av-
¢#im B F uel B H, nempe arcum B F I'uel B H I. fibtendit.

Er

57

S:lrem
XXFL

Confeltaria.

I Sinus ergo reQus arcus quadrante minoris & ma-
ioris
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iorisusq;ad femicirculum eftidem. 1%, frises ectus ar-
tus B C. ¢ BG. ¢f} eadem reita B E quippe [esnifsis reéla BED,
qua tam arenm B G D quam arcum B CD ﬁétﬁzdzt

2. Acproinde finus reGus complementi quandociig;
dicitur:intelligitur tantum f{inus reGus complemen-
tiarcus quadrantc minoris. 7z, finus xeéi‘wmmplemmn
B Cnempearcus BF eft’ recta B K.

3. Sinus reGtus omnis eftin diametrum ex altero arcus
termine duGtam perpendicularis. Quza enim in Trian-
gulo ABD. laternmaqualium AB ¢ AD. [emidiameter
A C, d concurfu laterum equalinm ducta, bifecat bafin B D.
ad E. per definitionem finns recti: ideo eft in eam perpendicu-
darts : & hec vicifim inillam, per 23.p. 1,

4. Sinus reCtus complementi elt 2zqualis fegmcnto
diametri fiue radij inter inum reGum arcus & .centrii
intercepti. F#, finusrectus complementi B F. nemperecia
BK.eft equalis vecte E A.pere. 39.p, 1.

WV I11. Sinus uerfus eft fegmentum diamctri inter ﬁ-
‘num reGum & circumferentiam interceptuny.?z,/inus
werfiss areus B Ceft fegmentum diametvi E C. finsus uerus ar-
cits B G ¢ff fegmentum diametriG E.

Ergo  finus ueafm alins eft maior,alins minor.

Sinus werfusmaior, ¢ft finus uerfis arcus guadrante maiorss :
#t G E. .

Sinpses uerfus minor efl finus werfus arcus quadrante minovss:
st EC. -

IX. TangenscftreQa a fecante peralterum arcus ter-
minum dutain extremitatem diametriad alterum
arcus terminum perpendicularis. 7z arcus BC tangens eft
‘getal C) F ij X.Secans
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X: Secanseft reta per alterum arcus terminum usqs
ad fummitatem tangentis dula. Frarcus BC fecans q/f
reita d L.
X I. Definitio quantitatis, quam habent re&tx ad cir-
culum applicatz, refpecturadij, eft conltru&tio tabu-
larum finaum, Tangentium, & Secantium. Rbeticus
tabulas illas nocat Canonem doétrine Triangnlorum. Et finis
gﬂidem reﬁo;ﬂomtperpmdimla € bafes prima feriei. Sinn:
#ero uerfos omLttit. Tsmgmte.f dt’mﬁ, (5" Secantes wocat, illad
guidem perpma’zmlx ant é:ﬁ.r, has uero hypotensfus ﬁcﬂnd‘e
¢ tertie [eriei
XL Tabul® fintum reGtorum fimpliciter funt ne-
ceflariz: cwter@ nonitem. Nawmfine tabulis finuum res
¢torii Th rmngulﬂm nultum folui poteft : per ipfas antem omnia
Solwi poffitnt. Itag cetere tabule non nifi compendiorum gre:
tia funt innente.
X11I. Tabule fnuum re&torum , Tangentium item &
Secantmm, non ulterius extenduntur, 'quam ufq; ad
quadranteny. Nam arcinm quadyante maioruzi finits recti
iidem [lunt, quiminorim per 7. bhuins. Tangentes nerd & Sex
cantes arcunm qtmdmfzte maiornm q//e ;m/l;e poffiunt. per 9.
é’ 10. huius. : :
XTV. Tabule inuum uerforum. usqs ad femicircu-
lum extendi poflant. Naw alins eft finus nerfiss arcus quas
dranteminoris,alins eff finms nerfis arcus quadrante maioris:
er oltandim huins. a
X V. Tabule Sinuum Tangentium & Secantium: qu—
go conftriountur ad (ingula fcrupula prima. Rheticus
conftruxitad decades fcrupulorum fecundorum. .
‘ A £ XViiAd
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X V1. Adconftructionem tabularum Sihuuny, Tan-
‘gentium & Secantium,ante omnia radius certarum
partium eftaffumendus.

X VIL Quarumcung; partium radius aflumatur, 8-
nus, Tangentes & Secantesad eum feré omnes funt
Jrratxonales,hoc eft, numero partinmintegrarum uel
-etiam fradtionum praecisé ueraruminexplicabiles.per
s.p. 1. Iraq; tabule Sinuum, Tangentium & Secanti-
tim exa&te dari nullo modo poffint. Tales autem dari
& poflunt & debent, in quibus nullus numerus abfit
Auero per integram earum partium quarum radius
elt affumtus. P2 /iradins fit affumtus partinm centies mille,
aut innoftrss tabulis : nullus earum tabularum numerus deber
abeffé & uero per unam particularun centies millefimarum.

X VIIL Hancaccurationem ut aflequaris, uel fra&i-
ones in fupputandis tabulis non negligas :.uel radium
‘multo quam pro tabularum hypothefi maiorem ad
conltrutionem tabularum aflumas oportet.

XIX. Atquifrationes {imul cum integris ‘ad calcu-
lum adhibere ualde tzdiofum eft. Ergo radius ad con-
ftru&tionem tabularum tantus affumatur, quantus {i
aflumatur, errorin totafiniftranumeris, quotin ta-
bulis collocatos uolumus,inefle nullus poflit : nume-
ri uero a dextra uerfus finiftram erronci poft fupputa-
tionem finitam ab{cindantur. Sic Regiomontanus; cum
uellet [wppntare tabulas Sinnumad partes rady cavooso.
a ﬁmf t radinm Pzzrtzmldmm 60000000000 & finitd fitp-
putatione de fingulss finibus ita repfrm' ddextrafin ﬁragﬂm
abfeidit notas quatuor.Sic Rheticus ciim nellet tabulas (innum

F iy fippn-
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Sappatare adpartesrady10000000000,affumfit radium par-
ticulayum 1000000000000000: ¢ [finita fuppriatione de
Singules (inibus a fintfiradextrorfum abfcidit notas quing,.
Nos quia non tabulas [upputare,[ed tantum earnm [ipputan-
darum rationem innentutioftendere nolumus, exempli canfa

tantum affaments radium particularam 100000, quo citing
barit rerum ffudiofi exempla noffra omnia ad calewlum resoca-
e, ita neritatem preceptorum noftrorum experiri pofSint.
X X. Affumto radio partium quarumcung; principio
finusreCtos omniumarcuum quadrante minorum
iifdem in partibusinquires: tum exfinibus illis retis,
finus uerfos, Tangentes item & Secantes deduces.

X XL Sinusre&iquoad conltru&tionem tabularum,
funt primarij uel fecundarij. Sinus primarij dicuntur
4 quibus reliqui deducuntur. ,

XXIL Sinus primarij comodiffimé ftatufitur tres népe
femiffes later Quadranguli, Sexanguli & Decanguli
circulo infcriptori,hoceft, finus graduum 45.30.& 18.

XXIIL Latus Qua-
dranguli circulo in-
feripti zqué poteft
duobus radijs. 77, l-
tus AB aqué potefl duo-

.s_*cl;em bus radys AC S CB.per . -
XxvIL ., p-1. At radivsunus

partivi r00000. poteft
gmdmriimoaa'aaaoaa

‘Ergo rady duo poffint
! gfmdmtiizoao 0000000
Quadratum.ergo laterss

ABelt

B
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ABeff 20000000000, Huinsantem radix eff 131421 &
eins [emnifCs 70710, Ergo finsts graduwm 45.¢ft 70710
XX1V. Latus Sexadguli circulo infcripti cft xguale
radio. Sit enimlatus Sexanguli ciroulo inferipti BC. Quia
igitur B C.arcus eft fexa- i
ginta partium, exthefi:
#deo etiam angislis BAC.
efl [exagintapartinm per
[fexctam primi. Ac proin-
deanguli ABC& ACB.
[fimulfumtifunt 120.par-
tiumper 49. primi. At-
gui anguli ABC&" ACB.
fant aquales per 5. prims.
Namlatera AB & AC.
ipfis oppofita [unt equa- ‘
lia: quippe dno mdg'f} Ergo t-mmgazf% corums angulorun: eff
Go.partinm. Atquitotpartitm erat etiamangulus B AC.
Ergo triangulnm A B C. eft aqualivm angnlorum. Igitur &
aqualinm laterumper 5. p.1. Atquilatera A B & A C. funt ra-
dy  per fructuram. Igitur etiam latus B C. eff radius. Latus
itag, Sexanguli cirenlo inferipts eff aquale radio : quod de-
monflyandum erat. Quod i ergo Radius fine latus Sexan oult
ponatur partium100000. Sinwsgradunm 3 o. fine [emiradins
_erit pracife partinnz s0000. .
XXV. Latus Decanguli circulo inferipti eft maius
fegmentum radij proportionaliter fect. Hf:zgimrpm’.
i off mdem{um eft, quid [it radinm el datam quamcnng,
rectam proportionaliter fecare : deinde demonfirandum eft,

guod

Schema

XXVIIL
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qrod latus Decangulifit mains [egmentum Rady proportio-

naliter [ects. : -

: . Deprimo.

Datam quamcung; reGtam- proportionaliter fecare,
eftita eam fecare, utfe habeant, ficut tota ad fegmen-
tum maius,ita fegmenti maius adfegmentum minus.
Sectio illa perficitur in hunc modum. Ex data recta A B fiat
guddmmm ABCD. ¢rex angn- F; G

v o lodllins quadyati B pér reitam B E ' ‘
recta AD rectedate AB &quales
bifeceturin E. Tum bifecantiEB.

Sohemia fPatnatur equalis E'F, ut appareat

. Vit j & . B
xxry, differentia bifégmenti E A & bi-* / -
[fecantss E B fine E Fyque differen- ik

. tinefl AF. Deniq, ex differentia / :
bifegmenti & bifecantss, nempe g LT
exreila AF. fiat quadratum A F
G H. & G H porro producatir ab
Hin I utfiat oblongum D FGI. L
Dico rectam datam AB. propor-> i <
tionaliter [ectam efféin H.[ine guod idem eff : dico differen-
tiam bifegmenti E A & bifécantss E B uel E F. nempe rectam
AFcui gegml&} AH, effe fegmentum mains reita A B propor-
tionaliter [ecte,hoceft: effe,ut ABad AH.ita AH ad HB. "
Reltangnla enimaqualia habent latera reciproce prapérﬁo}-
nalia. per 2. conf g2.p. 1. Atqui guadratnm AF G H ¢ ob-
longum HB CI funt rectangula equalia. Sienim ab aegzml;"-

“bus anferantur aqualia : quereflant funt equalia. Atqui ob-
longum D F G I. & quadrativ A B C D. funt inter [£fé aqualia.
Nawe
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Nam unitertio,nempe quadrato EF fine E B. minns quadya-
to E A funt agualia. OblomgumenimD F G I eft aquale qua-
drato E Fminws quadrato E A.per 44.p. 1. Quadyatum ne-
70 AB CD. ¢ff aquale qriadrato E F fine E B minus quadrato
—_EA.per S0.p. L. - "
Ergofiaboblongo D FG1I, & quadrato 4B CD. aqualibus,
anferas aquale oblongum A HID. rectangnlaquerefiabunt,
nempe guadratum A F G H & oblongum HBCI eruntre-
Fangula equalin :adeoq, habebunt larerareciprocé proportio-
nalia. Ac proinde crunt,ut HI (cui equalis AB)ad A H,ita
A Had H B. Quod demonftrandum eras.
Confectarinm.

Si recta proportionaliter [ecla maiore fui fegmento continne-
tur,rectaficcontinnata inipfo continnationss punilo propor=
tionaliter fectacrit. Nam oélozzgﬂm ex continnata ¢ conti=
nnatione factum,eff equale quadyato data,hoc eft, _oblgﬂgum
FGID eff aquale guadyato ABCD. ut mods demonftratii fuit.
Ergo,ut D Fad D C,1ta D Cad D Ifine AF. &re.

! De Secundo.

Sitergonunc incirculo ABCD, maius fegmentum
radij proportionaliter fecti,fubtenfa A B. Dico quod
decimam circuli five quintam femicirculi ABCD.
partem fubtendat, : :
Continuctur A B totoradio B F ut refta A F exvadio & wa-
tore fegmento rady compofita proportionaliter feceturinB:
per confeitarium demonflyarionss proximé  pracedents.
Et porroab Fin E ducatur reéta F E. conflituens cum rectss
AF & AE. Triangulum AFE. AbEuterdinB. duwcatur
! G radins



42 TRIGONOMETRIAR
vadins E B conflituens r
cum velis AB¢r AE
Triangulum AB E. Hee
dno Triangula, Trian-
gulum inquam A B E,
¢ Triangulum AFE.
crura  habent inter
Schema fefe proportionalin. Ni&
XXX, wttota AF ad mains
ftum fegmentii B F nel*[~ y
AE,fictota AE adma-
jus fuum fegmentum
A B. Ergo funt equian-
gula,per 46. p.1. dc
proinde angulus AFE.
¢ff equalis angulo B E A. Atgui anguli B FE & FE B. equan-
tur per 5. p. 1. propter equalia lateraipfis oppofita B E ¢ B F.
Ergo é"dﬂg’!&ﬁ FEB¢BE A aquantur. Atqui etiam anguls
FAEQ& FE Asquantur per 26. p.1. Namcwm Th Fiangn-
bum B E A fit aquicynyum,etiam Triangulnm A F E. equicru=
rumeffeneceffeeft. Aliogii Triangnla equisngunlanon effent.
Ergoangulus F A E cff duplus anguli A FE. Adeog, angnii
duo AF E & F AE. fimul fiimti funt aquales tribus angulis
einfrnodiquales angulifunt angulidno FEBCGBE A. At~
g porro angulus F ED exterior eff equalss duobus interiori-
bus oopofitis,nempe angulis AFE & F AE. per 43.p. 1. Ergo
mgﬂlw F E D.continet tres tales angulos, quales funt an gl
dito FE B ¢ B E A. Et per confequens, angnlus BE A fine po-
siss eists menfura B4 eft quinia pars femicirenli 4B CD.
: Latus
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* Latus itag, Decangulicirenlo inferipts cft. fegmentum maitss
vadsj proportionaliter feiti quod demonffrandum era.
Porrd,ex diagrammate feCtionis proportionalis appa-
ret:quomodo fegmentum maius radij pro portionali-
ter fe&i fit inuefligandum. £ @
Sitenim radius proportionaliter
Jectus A B femiradins AR, Rellnex .
femiradio A E & maiore [egmento §
AFcompofitafit E¥nelEB. Ma-

nifeftum eff fi defiumma guadm-ﬂ /

torumradij AB O femiradg Ax.
nempe dequadrato EB extrahas /
radic? quadratam B fine EF,&r g

inde anferas femiradinmE A, re-
manere [ezmentum mains rady
Propor!iam!x’tfr fecti AF. lam,
gﬁddmmm rady rovooo, eff o i - &

10000000000, guadratum femiradi 50000, eff 25000
00000, Summahorum duorum quadratorii,ideft, quadya-

tumEBeff :1200000000. Radix EB nelEFeff: msos.
Semiradins ¥ A fubtrabendus eff 50000. Ergolatus Decan-
guli A¥ eff 61803, Huins autem [emifiis ¢ff 30901 Ergo fi-
e graduwm XVIIL eff partinm 30901

XXVI Atq; hxc detribus finibus primarijs. Sinus
fecundarij, ( hoc eft,Sinus reliqui omnes) ex primarijs
illis deducuntur perinueftigationem finuum com-
plementorum: arcuum item dimidiorum & duplori:
Sinuum deniq; fumme vel differentie duorum arcu-
um inzqualium coniunGim quadrante minorum:

G jj €0 Orz

Schema
XXTX



Schema p.1. Nam finus rectus BD .
XXXIL. dryerfus DC(qui reperitur fubtra-
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eo ordine,quem mox oftendemus.
Datofinnrecto cuinscung, arcus : Sinuin comple-
menti reperzrc’.
XX VIL Sinus. complemenrl reperitur perso. p. L.
Nam finns arcus & finus comple-  p

o menti wgme poffient radio, ut \
[ir#s BDE AD (cwi azgtmlp:ﬁﬁ R
EBper4. ¢.7. huius.) :engequ'
Sintradio AB. Subtracto igitur
gzmdmfo B'D, de quadyaro A B re-
© linguitur quadratumAD. Cuins
' yadix AD nel EB eft finus comple- .
mentiFB.. Exemplum.. =5 ¢
Radins AB. I00000. ]
Sinns BD.. s0000. XXX gr.
Quadyatum AB.10000000000..
Quadyatntm BD. 2500000000, fibtrahendum de Quadyato AB.,
o Refidunm Quadratum A D, 7500000000.
Huinsvadis 866 02. eff finns AD #el EB. arcus ¥ B. LX. graduit..
Datofinurecto & nerfo mmﬁmg, AYets, [inim areus
dimidy reperzre
X X V ITLSinusarcus dimidij €——_»
reiflimé reperiturper eandé | -

o f A camplc’mmtz ADderadio

A ) equé poffiint fubtenfe fii ar-
¢its B C. per 50. p. 1. cuitis [ibtenfa
dimidin g c eft fii mmrm.rdtmzdy A e

FC.per 7. huins.. ., . Exemplum,.

%
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, . Exemplum.
BD. Sinus8G602. ArcusBC, Go.gr.
Eius g:mdmmm. 7500000000,
D C. Sinusuerfiss 50900.arcusBC.00.gr.
Eins quadyatun 2500000000
Summa horum duorum quadyatorum 10000000000,
Indeextratte radicss B C— e — — 100000,
Senmiffis E C. mm e = e —— — §0000.
Eft finns dimidy arcus F C. 30. gradunm.
Dato Sini recto arcos,nnd cutm fintcomplementi,finum
arcus dupli veperire.
XXIX. Sinusarcus dupli facilimé reperitur per 46.
5.1. Nam ut Radins AB ad finum rectum arcus BD, nempe
ad finum BCnel DE.ta finns com- -
plementi AE adfinum E1nel HG. [y Schema:
quti [inits H G. duplicatus, nempe ‘ XXXIII.
[inus ¥ G. eft finuss arcus dupli ¥D. . pA A
Ideo antem G ¢ft dimidins fi- i AR

#s F G. gum inTvi rigono FD Gre- i / !
St HE. parallelabafi ¢ bife- / ‘

cat crus ¥ D. per flructuram. Er-
go etiam bifécat crus ¥ G. per'* G I ¢ ®
45.p- 1. Exemplum. :

vt, AB. go.gr. ad BC. 35. gr. ita AE. 5. g

100000 : S7357 ' J‘zyzj
adE] [ fzaeHG¢6,aJ’4 cuinsduplum FG. 03908. eﬁ
[finus arcus F D 7o. gr.
XXX Sinus fummea uel differentiz duoruny arcutm
ma:quahum coniun&tim quadrante minorum facili-
G i) meérepe-
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me reperitur per s4. p. 1. hoceft per figiram quadrila-
teram circuloinfcriptam. Inzqua inferiptione etfimere
Junt [ibsenfa,non finus : tamen, quiafinus fant femiffes fub-
tenfaruim : eadem autem eff proportio totins ad rotum,quse di-
midgj ad dimidium : deo f; fubtenfis datss numeros [ensifSinre
fubzenfarum fiue finunm attribuas, etiam fubtenfe innente

) Sfimus erunt. Hoc eft,ut excemplo perjpicno rem per (¢ non nihib
obfecuram illuftremus:

St fisbtenfam A D habe-
aspro finkt AE, fitbten-
ﬁ AC c’rz‘rﬁ;zzu AFCP
Schema JHbtenfa <D erit finus
XxxIp- CGuelEE. Namut AD ,
adAEitaacC adAF
itacDad CG. adeog,:
#tADeff AEficAc eff
AFE. &'ficeD ¢ff ca.
Per.;to’.P. 7,

Quodfifubtenfas c habeatur pro [emiffe fubtenfe AT etians
arcus A C. habebitur pro arcu A B. adeog, totus circulus ABCD.
Sfecundum hanc hypothefin non erit nifi partinm 1 8o.

Datis finibus duornm arcuum inaqualinm coninnclim gua-

drante minorum,una cum finibus complementoruimn, i-
num fumme duorum illorum arcuvims inncnize.

Sint ergo datiduo areusinaguales AR 20. grad,

B C. Z5. grad, eorumay, complementa A D 7o. grad,

CD. 75.g7. Ethorum omninm [inus.

AB. 24202,
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AB. 74202 AD. 039009.
BC. 25881. CD. 96592
Fuacttimradio B D. 100000.
pic

B

L

Schema
XXXV.

Quaratur autem finns A C fizmma duorum arcunim A B &'re.

25.97
Primim multiplicentur alternatin finus arcus unins per finis
complementi alterins nempe A% per CD &' Bcper AD. Tum
roduita componantuy. Denig, fummaper radiumBD dini-
datur,hoc eff,note quing, adextris abfcindantur. Note reli~
que erunt -finits [iimmn e datoyum diorum arcunm AB &’ BC
nempe [ins aycus A C. quafitis, hoc modo :
Productum primuwm 3363065058 4.
Productum [ecundum 2.4 3201168 9.
Summa ——————— 7250|7127 3.
Sinus
AG.25.gV
Datis Sinibus duornm arcunm inaqualinm, coninndtim qua-
' drante

w




Schema

XXXV
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dranteminorum, una cum[inibus complementorum, Sinum
differentiz duornm tllorum arcunm instenire.

Sintyurfumdatidno arcus zmegzmley zidem qui ante : una
cum [inibus & fus & -

complementori. Q-
vatuy antem finns diffe-
rentie dunorum illorum
arcunm nempe [inus ar-
cus. A.C. 5. gmdzmm. Ak
Sinns dati funt ut ante,

AB. 34202, X AD. 93069
B eiErr CD. 96j592.
Multiplicatio etiam finnum datorum fit alternatin ut ante,
Pradzté?zz w#ero nox componuntuysutante:fed pmdzxﬁzf minus
amaiore fibtrahitur : & de refiduonota quing refcindun-
tur : hoc meod.
Productummains. 330365058 4.
“Productumminus. 2432011 680.

Refidunng, 87106 42789 5.
! .Siﬂt&.f‘
AC. 5. gr

Eddem igitur operd Sinum [immanel differentia duorum
arcunm inaqualinmreperire lzcet 1bi per additionem produ-
ctornm, hicper fubtractionem.

Datis [t mémduommzzi cunme inequalinm coninnitin qna-
drante
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drante minorum, uni cum [inibus complementoriim: finnns
complementi [wmma dickorum duornsm arcunmreperire.
Sint datidno arcus in- <
wquales, qui ante,A B. 3
20. (PR C. If. graduii
unacum [us ¢ com-

plementorum finibus. 5;{’;;’;;[
Sintq, finus ils. X.

AB. [ue DE. 34202 | AD. e BE. 93090 9.
BC.———ZJ‘J’&’I.]CD 90592
Queratur autem EC. finus complementi fumme datorum
dnornm arcunm AR & B . hoceft, finus complementi arcus
AC.35.07. nempe [inths arcus E C. 55. gr.

Primum multiplicentur mutud,tum finus arcunm datorum,
tum finus complementornm nempe AB fine D Eper B S ¢ AD
fine BE per CD. ;

Tuws productum minus anferatuy de majore: & de refidue
prafcindantur note quing, Notereligna ernnt finns CE.quze-

fitsis hoc modo.
Productum complementorii AD fineBR & CD. 9076653645.
Productum Sinuum A B fiueDEG'B C. 885181902,
Differentia, 8101471686,
Sinus E C

\ .« ssgn.
' H Dasss
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Datss finibus duorum arcunm inequalinm, conisnitim quav
drante minoyums, und cuws finibus complermentorum,
Sinstim complementi differentia dictorum duornm
¥ CHNIR KEPETITe. ‘
Sint dati duo arcns in- B

aquales, qui pridem, /

EY .. F'
unacum [iss & com- €5 ; '
plemeutormm finibus: / ‘ \7\ .

Schema Pocmodo..
XXXVIIE

7y
"

D

AB. ﬁi&e DE.34202. | AD fine BE.-03069:
B G 258 8r | CD 9650 2.
Queratur antEEC, finus coplements differétia aronis ABG'BG.
que differentiaeft AC. 5. graduii.Vnde finns CE. erit 85. gra..
Primam, multiplicentur mutus tum finus arcunm datorum:
AB&BC. tum fz';zm co:@!fmmtomm E ¢°CD. utante.
Deide pi‘od‘u&a.compmkﬂmr : & de fumma note quing, &
dextris efcindantur. Nota relique ernnt finus complementé:
differentic darornm duorm arenum,hoc modo..

Produitum complementornm AD & CD.. 9076653648

Productum Sizuum A B¢ BC.. L BEsrf1062.
SUIRBME, e e e o ot e e i e 9 9 G 1 S| 75670,
Stnns EC
. ;’j. gr.

Eddemu
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Eddem igitur operd finum complementifumme el differen-
tic duornm arcuuns inagualinm reperivedicet : ibiper fubtra-
ionem : hicper additionem. '
Canfze dinerfitatss calenliin innentione finuis tum fimmae nel
differentia,tum complementoyum fumma el differentie, ex
adinnitis diagrammatis cuims s4.p. Lcollass [atis funt mani-
fole
XXXI Atqg; hzcfuerunt quali infltrumenta: quibus
{inus fecundarij amnes ¢ primarijs deducuntur.Nunc
ordinem dedu&ionis commodum-oftendemus.
Principivigituré datss duobus finibus primarys pofferiori-
bus,nempe & finibus 30. & 18. gradunm erue finns complemé.
torum 2. & 6o.graduumper 27.huins,  Eruntgfinus. -,

Arcunm Complement orums.
30.87. 50000, Go.gr. 860602,
18.g7. 30001. L J2.47. 95105,

Deinde ex hus quatnor [inibus una cum vadio dutss : ernantur

finus tum fumme ac differentic arcanm 18. & 0. nempe fi-
705 aveuum 4.8. 5 12, tum complementornne prediite fums-
me ueldifferentie, nempearcunm 42.C 78.per 30, huiss,
Eruntaq, finus

Arcunm Complementorums.
48.gr. 74314, £2.97. 606913,
I2.8r. 20791. 78.g7. 70814,

Tertio,ex [innarcts 12. gr. inquivantur [inns aycunm conti-
nuedimidior. Nempe arcuum 6. 3. 1. gr. 5 c. unaéunm firi
bus complementorum : per28. & z7. huins. Et inhac inquifi-
tione procedatur eo ufg,,dum nulla amplins appareat differen-
tia proportionisinter arcus minores ¢ finus arcubns illis re-
Jpondentes. Eruntq, finns H 4 Arcutims
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Arctnn minorum Complementorum. £y
6. 0——10452, 40 ——00452.
3 O—— 5222, 87 ———9g9802.
I 30=——2617. F8S——09905.
0. 45 ——1308. $94——99991.

Quartd quia inxtafinus arconm 1. gv. 30. [erup. & 0. gr. 25+
[er. differentiaproportionss iuter arcis (& finus arcnbus re-
ﬂondeﬂtef _/émndwm gmdem hypothefinradirooooo;crin
numers eius radyi mtegm, pro;fw enanefcit. Nam ut arcus
45 eft dimidium arcus 1% 36. ita finus 1308. eft dimidinm fi-
nus2017. Ideo & finn arcus 45 nempeexf w1308 .0mninm
reliquornm arcunm dodrante gradus minorum finus callzgere
licet per anream (quam ntocant ) regulam hocmodo :

Primum.
Pt g5. for. ad fin. 1308. itar for. ad fin. 20

Deinde.

Vo 1. fer. ad fin. 29. fic 2. ad. 58

2 ad. &7

4 ad. 110.

5 ad. T45:

Gad.. . 174

gad. 203

& ad. 232,

9 ad. 201,

e.
His fundamentss itaialtss : deinde per regulas fupra traditas,
de inuentione finnum complement orum, arcunm item duplo-
rum & dimidiorum : fimme denig, uel differentie dnorums
arcunm inaqualinm, coninnétim quadrante minornm, facilé

Sinns.
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finss religui omnes inuneniuntur, & itatabule finnum reito-
rum abfolunntuy. i '
XXXII Tabulas Sinuum uerforum ha&enus nemo
condidit. Nullo autem negocio condi poffent. Sinus
-enim complementi fubtra&us deRadio, relinquit fi~
num uerf{um arcus quadrante minoris. Sinus uero ex-
ceflus additus ad Radium, componit finum uerfum
arcus quadrante maioris.per 8. huins. _'
Verbigratia. : L
Si quararur finus wer-
[fus arcus quadrante
minorss BC. 30, gr.
Subtyaltus fins com-
plementico. gr. A E.
86602 deradio AC.
100000, relinquet fi-
num uer[im quefitis
EC.13398. hoc mo=
do:

Arens datus. 30.g7.) 100000. AC.
Complementum. 60.8r. ——————_§0602. AE.
13398 EC.

Sin quaratnr Sints nevfis arcus quadrante maiorss GFB. 150,
g Additus finus exceffius 60.gr. A E. 86602, ad Radinm
A C.100000. companit finum erfim guafitnm EG. 1866 0z
bocmodo: ‘ A

A H iy Arens
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Arens datws. 1s0. gr.

Quadrans — go. gr. == —100000. G A.

Exe:cﬂ'z.r_. ' 0. gF, {x S6602. AE.

i ' 1860602. GE.

XXXIIT. Tabule Tangentium & Secantium ex ta-
bulis Sinuum re-
Sorum ita dcdu-
cuntur.

L 7t finns comple-
ments ad finum arcus:

Schema ita Radins adT: angen-
XXVI. temarcus.

IVt finus comple—
mentiad Radium: ita
Radins ad Secantem )
LY CH5,

Nam per 46. p. I
ki AE M TEB.; e AC, ad. CL.
II. 7* AE ad AB ita AC ad AL
Exemp!z gratia querantuy Tangens & .S‘emm
arcus BC. 30.gr,
Smm zo0. gr. c_’ﬂ soooo. BE.
.S‘mwcompl do.gr.eff 86602. AE.
Dzwzgzmr
LVt AE.86602. ad BE. so000. zm AC.200000.
. adCL 57733

Erge
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Ergo Tangens arcs ;0. &r. eff 57733 d
#I. vVt AE 86602, dd AB.100000.18a AC. 100000y
ad AL. 115470, : '
Ergo Secans arcas 30. gr. eff 115470,
X XX 1V. Difpofitio tabularum finuum, tangentiuni
& fecantinm, finue Canonis Triangulorum, alijs alia
placet. Nobis commeodiffima vifa eﬁ-ea-qu»am-ui\des.
Inqua primo & poftremo paginz cuiuscungs loco:
funtarcus quadrantis,per gradus & minuta fiue fcru-
pulaprimainmargine finiftro defcendentes : in mar-
gine dextro afcendentes.Locis intermedijs funt finus,
rangentes & fecantes, arcubus illis refpondentes : at-
que adeo fimiliter in {iniftra quaque columna defcens
dentes:in dextra alcendentes.
¥ XX V. Viustabularum illarum fiue CanoriisTrian-
gulorumhicelft: ut unius cuivseunqgs arcus propofit
uel eriam complementi finum, tangentem aut fecan-
tem inde promptc excerpere,&itain calcaloTriangu-
lorum fine remora progredipoflis. :
XXX VL Ceterum,meminifle te opertetinosCano-
nem Triangulerum non ulterius extendiffe : quam ad'
fcrupula prima. Quod fiigitur ferupula etiam fecun-
daad calculumadhibere libeat: ita finus tangentes
aut fecantes eorum arcuum,quibus {crupula fecunda:
adiun&a funtreperies. Situerbi gratia quarendus fi-
nusarcus 35511, 10”. Primumé tabulis accipio {inum
arcus st 1 =57619. Deindeexijsdem tabulis acci-
pio finum 355, 2. — 57643. Et differentiam horum
duosum finuum noto: que differentiaeft2q. Acde-
il : nique
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niqueitaconcludo. 6o. ferupulafecunda ( gue.conts-

nentuy uno [erupulo primo, quo diftant inter fefe arcus 3 °.

17.& 35%12") danthoc loco24. partes tales, quah’hm

partium radius eft1ooo0o.quot ciufmodi partes dant

10. fcrupula fecunda? . 4. Calenlusinteger talis eff.
P

6o 2. rd.

240
PR

Quatuor igitur partibus ad partes 57619. additis, exi
ftit finws. 35311.1'0". partium §7623. -
Sitcontra quazrendus arcus refpondens finui 57623.
Sinum illum in tabulisnon reperio.Colligo igitur dif-
ferentiam inter duos {inus, quorum alter {it proximé
minor,alter proxim¢ major : nempeinter {inus 57619.
& 57643. quadifferentiaell 24. Item colligo differen-
tiaminter {inum propofitum s7623. & proximé mino-
rems7619 : qua differentia eft 4. Quibus omnibus rité
pcra&ls,dcniq; ita concludo. 24. partes dant6o. fcru-
pulafecunda: quotfcrupula fecunda dabunt quatuor

partes? Be. 10. Calenlns integer talss eff.
P P
24 6" Ll
s
gy
Fob et
i0.
24 (

Ergo ad arcum 35%.11". quem prabet finus finu propofi-
to proximéminor s7619.additis decé fcrupulis fecun-

p Sl ) PREDs PRt s %
dis:exiftitinde arcus 355 1. Yo', cSpetens finui propo=

fito. 57623. BARTHO-
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BARTHOLO

mei Pitifci Grunbergenfis

TRIGONOMETRIZAE
LiBeRTERTIVS.

De dimenfione Trianguloruims planoruns.
Ha&enusde principijs Trigonometriz, & de tabulis
Sinuum, Tangentium & Secantium,ad Trigonometri-
am exercendam neceflarijs, Nunc f{equitur ipfa illa
Tngonomctua,ﬁue dimenfio Triangulori, tam pla-
norum quiam Spharicorum.In quaurraq; explicanda:
quianonaliter quam perregulam proportionum ab-
foluitur: ut fupradiCtum fuit: principio.quidem axio-
mata quxdam trademus, exquibusintelligatur, qua
proportiones quibus Triangulis Tr1angulorum ue

partibusinfint: qua axiomata idcirco AxromaTa

PrororTioNVM appellare libet : Deinde uero
oftendemus, quomodo axiomataillaad ufumappli-
cari debeant,fiue,quomodo beneficio paucorumil-
lorum axiomatum quodlibet quzfitum, in quouis
Triangulo propofiro exquibusuis tribus datis, quim
citiffimé reperiri pofﬁt

Axiomata proportionum inTriangulis planis exiften-
tium pracipua, &ad omnem eorum folutionem ab-
undc fufficientia funt fex.

AXTOMA PRIMVAMM.
In Triangulss plants reclangnlss :

Vvt hypotcnufa ad perpendiculum:ita Radius ad fin&

I anguli



Schema Fangnlo ad-C. in quo by-
XLy, potenufa eff AB. perpen-

geptas AD. Sinus anguli
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anguli perpendiculo oppoﬁtl & contra
DECLARATIO..& a s

Triangulo plano A B C. 7o~

diculum BC. Bafis AC.
Radjus imaginatione con-
A e :
perpmdzml& oppoﬁﬂ B 4
& angulus ad F.redus:”",

perz.ep.2 Dicoeffe:

¥t . AB ad BC: ita AD ad DF. uef

¥Vt AD ad DF.ita~ AB ad BGC.
Etcontra.

7t FD ad DA ita CB 2d BA.

"DEMONSTRATIO. Triangulae enim ABC & ADF,

Jint equiangulaper 4. c.40.p. I: obrectosad C& F. per
thefin : & communensad 4, per [fructuram : uel equales ad
B Dper38.por: Ergoluterahabent circa aguales angu-
losproportionalia:perg6.p.x. Et Fer c‘oﬂf equens, eff ut 4 B
4d B C.ita A D adD F,¢5e.
ILLVSTRATIO pernunieros. Primum zgzmrf It da-
tapraterreitum : hypotennfi A B. y. peduim : &5 perpendicii-
lum BC. 3. pedum. Guaeratur autens angnls ferpmdzm[a
oppofitss B.AC. Dicos

Pt AG. 5. adBC.3.7t24.4D.100000.8d DF. 60000.
Atgnifinui D F 50000:in tabulss intnm refpondet arcus 36.
&r-s3.min. Ergoangnlus B AC. ¢/t 36. gr. 53. min.

Deinde: 7 drzmpmterrcé?um lypotensfa 4 B. 5. pedutn

& angnlus
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é“dng:dw Pf’rpmdimlo oﬁ?qu‘tw BAC. 30. gr.' 3. m. cnists
angnli finus ¢ tabulis depromtus it D'F. 60000. Queratur
utem perpendiculum B C. guot pedum ? Be, Trium. Nam
Pt AD 100000. ad DF Goooo. ita AB.s. ad BC. 3.
Denig,: [int dataprater rectum : acutus B AC.30.g7. 53. 2.
cinsg, finnsvetus DF. 60000, partinm, & perpendiculum
B C. trinm pedum. Quzratur antem hypotennfa A B. quot pe-
drim #32, quing, Nam ;
‘Pt DFdoooo. ad AD rovooo. ita BC. 3. ad AB. ;5.
§ AXIOM A SECVNDFP AL
In Triangulss planis rectangulss : y

Vt bafisad petpendiculum, itaradiusad tangentem

anguli perpendiculo oppolfiti. Etcontra.
DECLARATIO. ' In ,
Triangnlo plano "A'B C. re- PRI
¢Fanguload c. fint hypote- : P20
nufa,perpendiculum & ba- A AN
ﬁ;,nt ante: Radins 1magi- 3
natione conceptus A E Tan-
gens “anguli BAC itidem
LIBATINALIone concepraDE. A < Lang
Crungnlns AED. rectus per -
9.p- 2. Dico effe.

VE KC~ ad cB. idta. AR ad V¥pihel

V¥t /AE ad' ED. ita Ac' ad  CB. Etiontra

F@ DE ap™<EN' #a B0 SR '

.‘U .‘

&
K
o - ar 3 .
L R LR M
i :

Sewwyivees

.

DEMONSTRATIO. Triangulsenim A B'c & ADE. fint

equiangula propter communem ad A & rectos adc & L. per

#.6.49. p- 1. Ergo habeunt latera civea aquales angrlos pro-
L] .. - = » e

I Y periieza lza

Schema
XLVl I‘,
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portionalia. per 46.p. 1. &re. :
ILLPSTRATIOpernumeros. Primimergo [int data
pratervectum : bafis A c . pedum & perpendiculum B c. tri-
um pedum : quaratur autem angulus B A C. quot gradunn?
R.36.g7. 53. m.. Nam:

ViAC. s.ad CB.2.ita AE. 100000.4dEDv75000. tan-
.+ gentemanguliB A C.30.gr. $3.7.. ;
Deinde fint data praterreitum: bafis  c. 4. pedum & an-
gulus BAC: 30. g5 53.7 hoceft : per tabulas tangentium,
tangens DE75000.. g@_@zmtur antem lz?c’rpmdimlum BC ,qttot
pedum e e trinm.. Nans:

Vt AE. 100000, ad ED. 75000.it4 AC. 4. 4d C B. 3.
Denig,fint datapratervectuns: acutus B AC. 36.gr. s3.m.
adeog, tangens D E. 75000 partiting: & perpendiculum B C.
trium pedum. Queratur antem bafis A C,gﬂatpc‘dum? B o
Nanz

¥t DE 75000. ad EA 100000. it BC. 3. 4d CA. 4.

AXIOMA TERTIVA.
In Triangulss plants rectangulss :
Vibafis ad hypotenufam; ita Radius ad {ccantem:
anguli perpendiculooppofiti..

DECLARATIO. Repe- 5, 3
tito fchemate [ecunds axi-- o]
Schema omatis fint ceterant ante-- RS E
XLV Secans ngulz' perpendicu. B ol \‘ H
lo oppofits, nempe Izmgﬂlé E‘ i
BA C /it recta AD. Dico effe:: , ’ ‘{
J"/ S 2

¢ £

ViCA
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¥t €A ad AB. ita EA ad AD. nel:
Ft EA ad AD. ita CA ad AB.
Etcontra:
7t DA #d AE. ita BA ad Ac.
DEMONSTRATIO. Triangula enim ABC ¢ ADE
Sient wguiangnla, ut ante. _
Ergoetiambabens lateracirca equales angulos propor-
tionalia,ut ante.
ILLVSTRATIO pernumeros. Primum ergo fint datas
preter rectum bafis A . 4. pedum, AR 5. pedum, quaratur
anten angulus B A C. perpendiculo B . oppofitus. Dico;
7t CA ad AB. sta EA ad AD.
o 5 100000 125 000. cHi [ecanti re-
ondet arcus FE 36%. 5'3. menfuraanguli 8 & c quifiti.
Sint deinde darapreter retum angulus B A . 30% 5'3. eins=
ue [ecans’ AD.125000. & perpendiculum dato angulo op-
pofitum® C. 3. p.quaratur autem AB. hypotenufa quot pe-
dum? Dicos | : _
V¢ EA. 100000. 4d AD. 125000. #t2 CA. 4. ad AB. 5.
Sint denig,dataprater rectum hypotenufa A B. 5. pedum, &
fecans angili B A C. nempe AD. 125000. partinm, querarny
autem bafis A C. quot pedum ? Dico: ) g
¥t DA. 125000, ad AE. 100000. it4 BA. 5. ad AC. 4«
AXIOMA QVARTV M.

InTrianguls planss wninerfis:
Latera {inibusangulorum oppofitorum: dire&¢ funt

proportionalia. ;
I iy DECLARA-
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DECLARATIO. In Triangulo plano B
y rectanguls A B c, Dicoeffe:
Scnema . ; ;
LRI Vi latizs AB ad finum anguli acep. ita
[atus s C adfinnm anguli B c. &ita |
Jatus A cad finum angnli A B c. . 4t
bmzl’;terﬂ in Triangnulo E
Schema plawo afv’ 'gtngm[a DEF.
XLVIIL Dico effe :
Pt latws ED. ad finnm an- .
gWliE ¥ D. ita latis ¥ Ead. © ‘ F
- finum angnli ¥ D E. & italatsFD ad finnm asnguli FED.
Veltranspofitss termints intermedss. _
X FEOORABRS 4doBC.  #a BCA ad CAB; Et,
V¢ DE 4d EF. ' '#ta “EFD . a4d FEDE,7c.
Exqua tmnfpg/' Gtione melins dppdret ctir ngiommmfzm
hanc proparnomm diretam 4ppe/z'4rzt QUIR RITEITHIR 7204
[funt directé : ur latos ad latus : ita dﬂgﬂ[h’d’ ad angnlume : Hon
antem reciproce : 8t latus ad angnlum ; isa angulus ad laves.

guliB A cfine DAF eff re- ' i
a DF. finus denig, anguli . Bk o
ABcfuepfr3£pzADF ; :
effrectaa¥per 1.c.7.p. 2. A s eI LT
Atqui:

7t ABad AD. szCadDF ¢&rita AC adAF
per40.p. 1. Erge

DEMONSTRATIO. .
; ) . ; “~
De Triangules vectangulis B s
resefl plana. Nam finus WS
Schema #9gHIEACS fine AF D eft : R
XLy, radins AD. finus uerd an- ,3.—"' RS
{ H

Loaeone
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Lt . Ergoetiam: . '
7*+ AB sd ACB. 4z BC ad BAC
1 &ite AC ad ABC. (e
In Triangulss oblignanguls nihil etizprorfis eft difficultatss.
Primum enivzfi cen- e .
troF Radio FE de- S o 3SR
; ; i Schema
feribas cirenlum E L. A .
: XLIX.
perpendicalum E K.
erit finns angnliEFD
per7.p. 2. Deinde [t j
radio FE. zqualem T R F
tuas radivm D G. @ inde deferibas civenlum G I, perpen~
dicnlum G EL fizus erst anguli E D F.
Atquint DEad D G. (¢4 equals EF) ita EKad GH. per
40.p. 1. Ergont latus D E adlatus E F.ita finus anguli EFD
ad finum angiuli FD E. :
Quodfiproacuro F D E affuinatuy obtufus FIE. ¢ later; IE
Sratuatur equale latus ED : quin anguli EID & ED I. funt
oquales per 5. p. 1. Sinns anter: anguli EID. eft etiam finns
anguli EIF.pers.c.7.p. 2: Ideo fimiliter eynnt : _
7t IE ad EF (hoceft,ut DE ad DG. ) ita EFIad
; FIE. hocefl,ita EX ad GH.
Tnuninerfimigitur = latera finibus oppofitorum angulorum
[t directe proportionalia: grod demonflrandum erat.

[

i
1
H
r
H
’
'
’
i
'

o

ILLVSTRATIO per nNumeros. B
Sitlatus AB. 5. B C. 3. pedzm. Angit- } I
- dpes ACB luteri AB. oppofizuts fit rectus - b N Err
cnins finmseft 100000. Queriinr : gran- [ :
Ao

pus [it angulus B A C. qui lazeri B Ceff A

oppofitus. Dico: 7 Ak
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7t AB 5. 4d ACB. r00000. 722 BC. .44 BAC. 60000,
" ErgoangulusBA C.eff 36.0r. s3.min.

NOT A. Inufu huiusaxiomatis: Sidentur duo lates

ra,und cumangulo,minori datorum Jaterum oppofi-

to: & quzratur angulus, majori datorumlaterum op-

. pofitus: quiais angulus tam acutus quamobtufus effe

potelt : &finus utriuslibet eft idem perr.c.7.p.2.
Ideonein calculo erres: qualis fitisangulus quem
queris, acutus an obtufus, ante omnia conftitutum

habeas opoxtet. Ferbi gratia. Siin Triangulo E IF dentur
latera E1é5 E F.una

‘cum angulo EFLque-
ratur auten angulus
EIF. Siper folos nu-
meros ifla data fint:
Triangulum auntem i ; ‘ '
spfim appictum non CTHT R |
fit : quia eadem daractiam in Triangulo D E F.ine(fe poffiint:
propterea guodlatus E D potefigffe wquale lateri E 1. angulo
EFI.¢ latere EF gsdemmanentibps: ideone pro obtnfo
E IF.inneniffe teputes acutum E D F.ante omniaconflitu-
tum habeas oportet, qualss it angnlns lateri E F oppofitus,
quem quaris : acuius nimiytn an obtufis?
AXIOMA QVINTVIM.
In Triangulss plans uninerfis :
Vtfumma duornm laterumad differentiam eorun-
dem: ita tangens dimidij fummea duorum angulorum

oppofitorum, ad tangentem differentie infrauel fu-
pradimidium,

DECLARATIO
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DECLARATIO. InTri- o

angulo. plano oblignangule :
A B C.dicotangentem dimz- \ ..S‘cbem i
di fumms i anguloris ,

«d A &B. ¢ffé ad tangenrem
differentie angnli B. fupra, & anguli A. mﬁ'a dzmzdmm’
V1 eft fuiinma duorum laterumB G & A C. oppofitorumad
differentiam eorundem.

DEMONSTRATIO. Deferiptoenimgnadrante AB C
Satnantur anguliD AE G E A C.angulis ABC&BAC.

aquales. Acproinde,fit fumma duorum illornm angulorum,
angulus D A.C. Dimidium illins fummzefie D A FuelFAC,
Differentiaanguli D A E. fupra dimidinm D A'F uel angu-
LiE A C.infradimidinm¥ A C. fit angulus EA E. Subtmﬁ
[iimme duornm anguloris
fit vecta D C. Sinns angn-
limaioris D A E fir reita
D G. Sinss anguli minors
E A C fit rectaCH. Tan-
gens dimidy fwmina duo-
rum.angulorum fitE M nel
FK. Tangens differentic

154
infra m’l?' wpra dimidinm /‘i \\\\ o lh
fit FE. Iam Triangula 4 I LAY Y
GDP o CPH. ﬁmmgmm;zgnlaper4 €. 40-p- 1. ;
Propter equalesDP G & CPH. per 13. pe1. & reltosad G
¢'H.perz.c.7.p. 2. Ergo mbac/émnda G fae;mte ' !
72PD ad GD.. its’ PG 24 CH. p€r45pr
: _ Szch'f mw j?rzma ‘ :
Lo XNE T K Vt AC

N
HAE

- Schema

Lz
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7t ACad ABC. ita BC ad B AC. per axiomaprafens.
. Laternigitur DP & PC. proxfis eandens habent rationem
infecundo [chemate : quam latera 4C & B Cir primo [che-
' wmate. QuareyeitamD C. profumma datorunz duoruns lare-
rum A C ¢ B C. partesuerd D P& PC.pro ipfis diuobus lase-
ribus A C & B C. affumere licet. Quo pofito, NP eff differen-
tia duornnz laternm. Latera antemibi AC & BC. hic D P &
P C.dutafunt. Dataigitur eff etiam differentia eoritlaterum
NP.creius dz_"}ﬂ’rem‘éee dimidinm OP. Porro, quiaTrian 2gnla
compofita AKL F EM. (& AD N O P C. fant undiq, aquian-
gitla: propter parallelas D C & K 2. Ideo & laters & lateris
[egmita habent pr@}?‘oﬂéofmﬁﬁi per46.8047. p.1. Acproinde:
¥t D Cfumma duornmlaternmnz : ad N P differentiam
eornnden,
Tta KM dupla tangens dimidy [inme duorum angnloruns,
ad L E. duplam tangentem differentic infranel fupra
; dimidinm. vel.
V¥ O C. dimidinm fremme duorum laterumad O P dimidinm
differentie corsndem.
Ita F M targens dimidy fumme duoriw angulorum oppo-
Setoram ad F E tangentem differenticinfranel fupra
dimidinpz. Vel:
Retentss priovibus quidem duobus proportionss teymints intes
gves: poflerioribus uers dimidintss : compendiofiorss
calenligratia:
¥t DC. fummnsz duorim laternm ad N P. dyfferentiam eornme
dem : itw P M. tangens dimidy duorum angulorum oppofito-
sum ad FE. tangentem differentieinfra welfupra dimidinm.
Nam ut totumadtotum - itaparsad partem. Ergouttota
K2M.ad
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K Madtotam L E. ita dimidia F M. ad dimidiamF B
ILLVSTRATIO pernu- Ao apfhssii
meros. Sitjam latmus A C. 5. : -
BC. 3. fummalaternm 8. dif-
ferentiacornndem 2.angnlns
A CB. go.gr. Ergo [umma A5 ;
angulornmad A & B.erit 110, gr. per 4.9.p. 1. cuirts fummse:
dimidinm 70.gr. cuisestangens28230r. - Quaratur antens
angnlus ad A wel B. quantns fit. Dico:
7t fusmmalaterum. ad differentiam eornndem, ita
g
Tangens dimidy fummes angulornm
oppofitorums.
y 282391, :
ad105598. tangeptem arcus 465. 8. dg'lﬂ’rmtig dﬂgﬂﬁ; .
A infra & anguliB. fupra dimidiume.

A

Ergoerant :
L0 4 20 0 % KT &
40. & 40. &

Anguls ad A 116. 8. Angulus 2d B. 23. 2
Nihilantem intereft fiue angnlus ad B fit acutusfine obtufis:

Item: nihilintereft,fine fmma duornman sgulorum quadran-.

zem excedat fine non excedat. Vt widere poterss : fi adiftins-
modi caftss fingulos, fingula disgrammara tibi delinedrss.
AXIOMASEXTV M.
In Triangulss plans aninerfis :

Vtlatus maximum ad fummam reliquorum laterum:

ita differentiareliquorum laterum, ad fegmentum la-
teris maximi: quo demto,in reliti dimidivm per-
pendiculum cadit, K 4 DECLA-

W 2T



- ewsg, latus mini-

Schems eentro A deferiba- /

LiI

Schema
LIIL

5% Tntcououz‘rnm
DECLAR ATT0.

Sit Triangulum ob-
ligmmgulum ABC

mum A C. maxi-
wentin B C. Radio la-
terss minimi A C.

tur circulns CDEF
[fecans veliqua duo
laterain punitis E
&'F. Et latus AB. porro producaturinD. Eritg, BD famma
lateru AB & AC. nam AC & AD equantur perfEructuram.
BE wero evit differentialateric AB.¢& AC. Nam AE & AC-
£ s equanturper “ftructuram. Dico.
Primumefjesut CBadBD. #2aEB 24 BF.
Deinde,perpendiculuimn A G. bifécarerectamF C.

DEMO N- -

STRATIO.
Numz, qt&od
ad. primum
attinet,; Re-
Ganguls N
gmlm}?m&&’t' )
latera  reci-
prace propar—-
tionalin per:
2.¢.42.p. 1.
Atqui oblon- 1
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garfalte exBD & BE. ItemexBC & BF funt redtangula
agnalia. Ergo habent laterareciproce proportionalia : adeog,
#tBCadBDitaBE4d B F. iy s
Minor probatur. Nawns que uni funt equaliz, etiaminter [éfe
[funt aqualia. Atqni oblongaex BC ¢ BF. ItemexBD ¢
BE. fitnt equalia uni guadratoreite, BK. tangentis angnli
B AK. Ergoetiaminter fefefint equalia. :
Minor rur(um probatur. Acprimum quidem de oblongo BD
¢ B E. quod (it #quale quadrato BK. fic probatur : ‘
Sirectabifectacontinnetur, oblongum continnate & conti-
nuation:s eff Legm!e qudmto' recte ex 6.gﬁgmmra ¢ conti-
nuatione compofita : minius quadyato 5%‘gmmtﬁ pers4. p. L.
Arqui EDeffrecta bifectain A. & continnataab B inB.
Ergo oblongnm continnate DB ¢ continnationss EB. eff
aquale quadyaro AB.minns quadrato B A. cui equatnr AK.
per conflruitionem. 7 i
Atqui quadratum A B. minus quadrato AX eff quadyatum
B K.pcrfo.p. ir.
Ergooblongum B D,B E equatur quadrato B K.

Deinde nerd,de oblongo BC,B F quod fit aquale quadrato BK.
fic probatur.

Oblongum B C, B F eff aquale quadraro B G. minus quadra-
to FG. per modo citatam 24. p. 1. :
Iam adde ad oblongum CB, BF quadratum FG. ¢& infuper
gmdmmm' AG. 50 LY

14 [i factum faerit,oblongum B G,B F. una cum quadyatis FG
& AG. erit aegm[c" qitadrato A B. Nam per additionem qua-
drati FG. completur quadyatum BG. cuiquadrato BG.[i
dungatnr quadratum A G. confieiturquadyatum A B.. .

BRC K iy Atgni
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Atqui guadraiaFG & & AG. funt guadratum AF. per 50
p- 7 cni aquatur AK rer. jfmé?wam

Ergooblongum CB & B F una cum guadraro AK eff zquale
guadrato A B. decproinde fine quadrato AK ¢ff Azgmzle qra-
drato AB minius quadrato AK. hoc eff,quadrato BK. per so.
- 1. Gaterim:quod fecundo loco propofuimus:de perpendicnls
AG. bifecante rectamF C.id fic probatur. Quia Triangnlumns
F A Ceff equalinm lateram¥ A & A C.per firuituram. Er-
£o perpendzmlum A G bifecat bafin F G. perz3.p. 1.

gitur inTriangulo ol»lzguangﬂlp ut latos maximnm ad fim-
mam reliqguornm laternm: ita dzﬁ}rmmz relzgyamm laterume
ad fegmentum lateris maximi : quo demtoin relicti dimidii
perpendiculum cadit. Quod demonftyandum erar.
ILLVSTRATIOper numeros. Sixt exgodata trialate-
raAB. zo. Pedam BC. zr. p. AC. 13.p. guaratur sutem
feamentumB F. quodemtode B C.innotefcant GC & GB,
bafes Ti rm;zgxlomm rectangulornm A G C& A GB. Dico:

Pt latus maximum ad fummam religuornm laterum.
B@ iz TAB & AC 25
ita differentia reliquorum laterum,
BE:;.7.

ad B F. 11. g#to demto de B C. 21. rc[mgmmr FC. s,
cutnts dimidinm eft 5. Ergo G C. ¢ff 5. G B. 17,

Vius przcedentium axiomatum,
Sine
Manuduio, qua oftenditur, quomodo beneficio
paucorum illorum axiomatum quodlibet que-
{itum, in quouis Triangulo plano ex quibusuis

eribus
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tribus datis quam facilimé reperiri poflit:
unico cafut excepto : dequo
mox dicetur.

In Triangulo plano dantur:

1. Veltresangulicum [nullo
latere | vel uno.
2. Velunusangulus,cum duobus lateribus.
3. Velnullus angulus,fed latera tria tantum.
Nota. Nonpoteft dici: duos angulos davi : quia duo angnlé
dari nonpoffiint,quin fimultertins detur per 49.p.1.

1. Sidentur tres anguli cum latere nullo: latus nullum
inde inueltigari potelt. Tresenim anguli Trianguli unius
tribus angnlis Trianguli alterins aquales effe poffunt : etiamfi
latera omnino
[fint inequalia.
Vt tres mgulz'
Triaﬂgulomm
ABC ¢’ DBE
Sfunt aguales :

propter bafes
AC¢F DE pa- / \
yallelas per3 §. e : i

P & tamen
latera Trian- -@,
guliABc. wmnl- A e

#0 funt moaiora,quam latera Trianguli D B ¥. Hic igitur cafts :
wsque [olus : a Trigonometria excipitur. Alioguinex guiém.
auis tribws datis quodliber quartuim inwenire licet,

2, Si

Schema
LIV
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2. Sidenturtresanguli cum latereuno: reliqua duo
latera nullo negocio reperiuntur per axioma quartdi.

« 3 Sidetur unus angulus, cum duobus lateribus: uel .
quod idem eft: Si clentur duo latera camuno angulo::
isangulus uel eftadatisduobus lateribus compre-
* henfus,uel uni eoram oppoﬁtus. :
€ Sidatus angulus fita datis duobus latcnbus com-
prehenfus in rectangulis quidem anguli reliqui uniz
caoperationereperiuntur per axioma fecundum hoe
modo: Ferbi gratia. Vt AC. bafis ad
CB. perpendiculi : ita A ¢ vadins ad c B.

Schema m/zgmtem anguli c A B. qio noto, notus
LY. etiameff a8 C.pers2.p. 1.
"Etdeinde hypotenufa, per axioma 4
. tertium uel quartum hoc modo.
Pt AcC.7ad. ad AB. fecantemanguli B A c. ita Ac. bafis
4d AB Jypotennfam. per 3.
% ‘ Vel, :
: Pt BAC. ad BC. 4 ACB. ad AB. per 4.
In obliquangulis autem,primum reliqui duo anguli
inueniuntur peraxioma quintum : deiade reliquum
latus per axioma fextum.
€] Sidatusangulus (it uni datorum Iaterum oppoﬁ—
tus, reliquaduo quafita facilimé repcuuntur per axi-
{‘Jma quartum.
Verbi grmd. Iz T rm;zgttlo.v& BC f ue.
Schema 1 it reclangulum fine oé[zqznga—

; A
LT, “lwm, dico: : / %
1. VEAB #dACB. ita AC. 2dAB G NT— AR

| Notus anté ACB & AB @notus etiicf? B ACpet

,B
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BAC.per£0.p.1. Ergo porrd

II. VtACB ad A®B. ita BAC ad BC. ;

€ Quod f¥etiam perpendiculum fcirecupis, inhoc
utroque genere obliquangulorum, ubinempe dan-
tur uel tres anguli cum latereuno, uel angulus unus
cum lateribus duobus, id reperies per axioma quar-

tum hocmodo: :
il
.

.B . .
- _/_ ; Schema
L GO e i L

H—ﬁﬁ oy ¥ { A k=

c LXXIX.
7t ACB ad AB. itaBAC. ad BC. -
4. Sidenturfolatrialatera: quodfitin obliquangulis
tantum: principio legmentalateris maximi, in quorlt
fegmentorum concurfumperpendiculum ab angulo
maximo demifflum cadit,inquirenda funt. _
Verbigratia. Seg- : E
mentaBG ¢ G C.
Decinde ijs inué-
tis quia haben-
tur duo Trian-
gula re&angula
notorum laterii

duorum. & an- E
: B/

guliunius,angu- AN
li reliqui facili- \—/
me reperiuntur .

peraxioma quartum : ut di¢uim fuitin cafu proximeé
pracedente, L BARTHO-

|

Schema
LIL

3} ;
| cumawver =i
bk 1]
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BARTHOLO

mezi PitifciGrunbergenfis *
TRIGONOMETRIE
LIBERQVARTVS.

De dimenfione Triangulorum Spbxmmmm

Axiomata proportionum in Triangulis sphxrlcrs exi-
ftentium pracipua; & ad omnem corum folutionem

abunde fufficientia funt quatuor.

AXIOMA PRIME M.
InTrian vgulis Spharicis reffangnlis pluribus,acutum wd
bafes enndem bl bk
Sinus hypotenufarum & perpendiculorum omnes.

ﬁmt"
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“Rintinter fefe proportionales. ;
D ECL AR ATTO. Sit hemifpharinm propofiti KMFAD.
& fintineo: horizon KM F A: polushorizontss D. cirenls
per polum borizontss D. tranfenntes KD F. & RDC. fecan-
tes horizontem angulis ad K RF & C.reltisper 57.p.1. cir-
entlus horizontiobliguis M E A. fecans nertécalem K D F.an-
griles ad E. rectss : quippe qui per etns polos 21 ¢ Atranfeat:
per 57.p. 1.4c uicifiirs abeo feclus induos guadrantes ME o
E Apers6.p.1. I iffo hemifphario, & in 1ffa civenlorums
conflitutione [int inter alindno Trianguin Sphericarectan-
gula AB CG A ET, & fintin illis, hypotennfe AE & AB,
perpendiculs EF & B C.bafes AF O AC. & acutns adbafes
A F & A Cidems E A Fuel B A C. Denig, finsns hypotennfari
A E (& ABfint recle IE yadins & G B.  Sinus werd perpendi-
ewlorum EF & B C. fintrelia ENG'BO. omniaper 7.p. 2.
Dico ian, Sinus illos hypotenufarum & perpendiculorum,
nempe [inits 1 E, G B, E NG B O omnes effe inter fefe propor-
tionales : adeog, dstis quibuscung, tvibus, elicipoffé quartum.
Glarius : dicoeffe
7t IE ad EN. ita GB 48 BO. & wicifim
V¢t GB ad BO. ita IE ad EN. ¢Feontra.
¥t NE ad EL ita OB ad BG.
Vel transpofitis rerminss intermedys pey 42.p. 1.
¥t IE ad GB. ita EN ad BO. ¢ uicifim
Vt GB ad [E. itn BO ad EMv Creontra.
¥t NE ad 0B. 4ta EI 2d BG.
DEMONSTR ATIO. SicnimfinusG B B O.connella
xeitd G O ut fiat inde Triangulum G B O. manifeftun eff Tri-
angulaGBO G IE N. fore equiangula. Primwm eninm, quid
L 4 reite
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recte EN & B 0. perpendiculariter cadunt in fubieum pla-
num M F C. per thefin, & per 3.c.7.p. 2. ideo cum omnibus
binets in eo plano ductis conflitunnt angulosrectos : adeog, an-
guli ENIG BOG. fint reiti. Deinde quia rete IE & G B
funt innicem paralleleper 38. P- 1. quippe ad eandem retam
I A normales per 3.¢.7.p. 2. totum antem plam&m ME A
ubig,eodem angnlo adplanum MF A eff inclinatum : ideo
etiam parallele in eoducte I E & G Bad parallelas IN &GO
inplano M E A [ibi fibieltas eodem angulo funt inclinata:
atq,adeo anguli E IN & BGO funt eqnales. Et per confequens
in Triangnlis [ E N ¢ GBO iam duo fint angnli dwobus equa-
les.Ergo etiam tertinstertio eff equalis: per 49.p. 1. ac proin-
de Triangula IEN & G B O funt equianguls. Quod fi funt
aquiangula,etiam latera habent circa equalesangulos propor-
tionaliaper 46.p. 1. adeog funt: VtIEad EN. ita GBad
BO,&rc. quod demonfiranduns erar.

ILLVSTRATIO pernumeros.

Sintergo datz hypotenufz AE.go.gr. & AB. 42.gr
una cum perpendiculo EF. 48. gr. 25. m. Quaratur au-
tem perpendiculum B C.

f AE. go. gr. 1 (IE. 100000,

Arcuum 3 AB, g2. gr. L Sinuts3 GB. 66913,

datorwm \ EF. 48.gr.zs.m. | funt {EN.74799.
Dicoigitur :

VelE.100000.4dEN. 74700.5t4GB 66 9r3.4d BO. s0050.
Atqui finui 5005 0.5 tabulis vefpondet arcus 3 0. gr-2.m.
Ergoperpendiculum B C.eff z0. gr-z.m.
Sintuiciffim datz utreque hypotenufz una cum fuis
finibus, utante. Sed ex perpendiculis fitiam datd per=
pendiculum
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pendicul@B C.30. gr. 2. m. unacii finu {fuoB O.50050.
Quaraturautem perpendiculum EF. Dico :
VtGB.66013.4dBO. 50050.1t4IE.100000.2dEN. 7479 9.
Atquifinniz£799.1% tabulis refpondet arcus 48.gr. 25. .
Ergoarcus EF eff 258. gr.25.m.
Sint contra,data utraq; perpendicula e F& B cunaci
hypotenufa maiorea . Quaraturautem hypotenufa
minor AB. Dico.
FVtEN.747909. ad IE.100000.ita BO. s0050.4d GB. 00913,
Atqui [inni 0691317 tabulis reffondet arcus 42. gr.

Ergo hypotennfa A B eff 12. gr.
AXIOMA SECVNDVA.
In Triangulss Spharicis Rectangulis pluribus.acutum ad

bafes eundem habentibus:
Sinus ba- M
.ﬁl-l & tan- R
getes per-
pendicu-
lori om-
nes funt
inter fefe
proporti-
onales.
DECLA-
RATIO.
Iz priove
diagrima-
te:r in ifs-
dens  Tri-
agulis AEF

Schema
LVIl.
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& A B C. 12 quibus finns bafii A ¥ €& A c. fint 1FC uC. Tan-
gentes wero perpendiculorum E¥ ¢ 8 c. funt L¥ (' C. Dico:
[fntts illos bafium & tangentes perpendiculorum nempe [inus
1F O H C. & tangentes L¥ &' P C.omnes effé inter [¢f¢ propor-
tionales : adeog, datis quibuscung, tribus, elici poffe qnartum.
Clarius= Dico effe ‘ ;

$ ¥t IF ad FL:'ita HC ad CP. & uicifiin

Vt HC ad CP.ita IF ad FL. ¢ contra.

"9t FL 'ad ‘FI'ite PC- 2d CH.
Vel transpofitis termints intermedss, perz2.p. 1.
Vt IF ad HC. ita FL ad CP. & wicifin.
Ft HC ad IF. ita CP ad FL. & contra.
V¥ LF ad PC. ita FI 2d CH. ‘

DEMONSTRATIO. Duclis enimsredtss IL (& H P.com-
pletisg, Trianguls IL F & HPC. Triigulaills 1L F&r HPC:
erunt aquiangila : Ergo &5 lateribus proportionalia. per 46
p- 1. Triangulaantem ILF & HPC erunt aquiangrila propter
rectosadF ¢ C. & aqualesad 1 & H. ac proinde etiamad L,
& P.per 20.p. 1. Anguliporroad F & C. nempeangnli IFL
& HCP. funt reti: quin tangentes arcunin perpendicilurii
E F &' B Comemperete L FC* P C. fant in totur plantm cir-
ouli M F A perpendiculares. per thefin & per 8. p. 2.Evgo eti-
aminlineas IF G HC.inillo plano duttas. Anguli denig, ad
I¢3 Hnempe anguli LIF ¢ PHC. funt aquales: quia redla IL
& H P. per idem planum duite, funt & inter [6fc & adplanis
circaliinclinationss KD F parallele. AEqualibus igitnr zngu-
Us funt ad fubieitas parallelas IF & HC.inclinatz. Que
due, I F & HC. propterea parallele fant :quizutrag, fint ad
retam I Anormales.per 3.¢.7.p. 2. Reltg antem 1L ¢ H P.

fiens
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ﬁmpam!fe&e s quia fint extremitates duornmTriangnloyume
FLF & HPC. qua totss fuss plans fint inuice parallels : quip=
pe [uper bafesIF & H Cparallelas perpendiculariter ( pro-
pter fangentes CD & FL.perpendiculares.) erecta. Reite de-
nig IL & HP funt per idem planum femicirenli MB A du-
éta : quin fecans guidem I Lycum [ecet circulis ME Aad pui-
Stum E. nonnifi per plannm illius cirenls incedere poteft.
Similitery, fecans I Pycutmfecet enndem circulum: ME A ad
punctum B.. nonnifi perplanis eiusdens illius cirenli incedere
potefl. Quodplanunm quia planum eftideo fi extenderetur fé-
cundum lineam rectam I P. intangentem P.Cad punitum P,
incumberet : adeog; punitum P effet in plano circnli ME A (3
tix extenfo,conflitntumn. Atquiin eodenmplano etiam punitis
H eff con flituinm. Ergo recia P Heft lineainterdno punita
cinsdem plani interiects: acproinde per idem plawuns duita.
Huse omnia demonftranda erunt. _ Rt
ILLVSTRATIO pernumeros: Sint ergo datz ba-
fes AF. 90.gr. A C.30. gr.52. m. una cum perpendicu-
loE F48.2s. QuaraturautemperpendiculumBC.
[ AF-go0.gr. o f [ 100000. IF.
. Bafium 4 Y Signs g,
L 4C. 3027 520 i fimt ( s1304.HC.
Perpendicult EF. 48. 25. Tangenscff 112699, L F.
~ Dicoigitwr:
FtIF.100000.84 L F.112699.5ta HC. 51304. 24 P C.
. tang.s7819.
AtguiTangenti s7819.intabuls' vefpondet arcus 30. gr. 7,
m. Ergoperpendiculum B C. eff 3o0. gr. 2. m. =
Sint uiciflim datx utreq; bafes, una.cum fuis finibus;
< utante:
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utante. Sed ex perpendiculis fitiam datum perpendi-
culum BC.30.gr.2. una cum tangente fua CP. 57819,
Quzraturautem perpendiculum EF. Dico
FtHC.51304.4dCP. 578r19.itaIF.,100000.4d FL.
tang. 112099.

Atqui tangenti 1126 99.in tabulis refpondet arcus 48. gv. 25,
m. Ergo perpendiculum EF. eft 48. gr. 25.m.

Sint contra data utraq; perpendiculaEF & B C. & co-
rum tangentesLF &P C. una cum bali maiore AF&

eiusfinul F. Queratur autem bafis minor A C fiue
potius eius {inus HC. Dico:

VtLF tang. 112699, ad F1I. rad. roeoooo. staPC. tang.
57810.ad HC. 51304 [inum arcus 304 52 Igitur arcus fi-
uebafis AC.eff 30.g7. 52.m.

APPENDIX. Exhisduobus axiomatibns, & eorum de-
clarationibusac demonflrationibus intelliget ingeniofiss le-
&tor: cur afinibys bafinm ad finus perpendiculorum, & con-
tra,argumentari nonliceat : cum tamen i finibns hypotenu-
farum ad finus perpendicnlornm, & contra,argument ari lice-
at : quia nimirum finus bafium & perpendiculornm in eadem
Triangula rectilinea non concurrunt. Quod etiam doctifGimos
aliogui mathematicos interdum non animaduertifGe nideas.

AXIOMA TERTIV AL,
In Triangults Spharicss uninerfis :

Sinus laterum, {inibus oppofitorum angulorum funt
dire&e proportionales.

DECLARATIO. Primum effo Triangulum (phericnm
AB C.rectan-
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ABC. reitangulum
adc. Deinde conti-
nuats lateribus A B

&'ac. & cB. wg,

ad quadrantes : wt i, Schems
flant AE, AF&CD. LyIIL
& dimifiis ex polo

guadrantss A¥.nem-
peexpunito. alys
duobus quadrapti-
busDF & DH. atg,
itaconflitutis tribus : 3
Triangulis nouss : reclangulis quidem B DE & EDE; obliquiy, G -
gloneroBD G.  Dico. ‘
In Triangulo (pherico reitangulo A B c. effe :
7* ACB ad AB, ##a ABC ad AC (& ita BAC ad BC.
Veltranfpofitis terminus intermedyjs,per 42. p. r.
7t ACB ad ABC. ita AB ad AcC. &7
Vt AcB ad BAC. ita AR ad Bc. &re.
Similiterg,in Triangulo (Pharico oblignangulo B 0 G dico effe:
FPtBDGadBG.i1taBGDadBD, €7 itaDB Gad D G. ¢¥e.
DEMONSTR ATI0. Nam, quod attinet ad Rectangnli
AB C.7#€0ACB (& AE. Itemg,BACEF. &rexalteraparte

ABC O O hoceft, anguli & menfure illorum angulovum
(NamutEFeft menfuraanguliE AF. & O P meniura ans
guli ABC.ita N D. fiueillizqualis AE vel OB eft menfura

anguli A CBpers7. p. 1.) fint ersssde i quantitatis.
Ergo perinde eff : fine dicam.
Pt ACB ad AB. ita BAC ad BC. fine.
Vt AE  ad aB. ita EF ad BC.

V24 Atgm'
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Atqui hoc ualet: per primum axioma [phericornm. Ergo
etiam illiid,
Item perinde eft, fine dicam.
7t ACB ad AB, ita ABC ad_Ac. fiue
7t OB ad AB. ita op ‘ad Ac.
Atgni hoc nalet.: per primttm axioma ﬂ/mricamm.
Ergo ekiam illud.
Qx{;e_am‘: conueniunt upi tertioetiam inter [é conseniunt.
Atquiper demonfrata:
V¢t ACB ad AB. ita ABC ad AC. &ita BAC 4d BC.
Ergo etiame
V¥ ABC ad Ac. ita BAC ad BC.
Deinde,quod attinet ad obliguangnlum B D G. Quinper de-
monftrationem Rectangulorum funt : ;
¥Vt DB ad DEB. ita DE ad DBE. Et
¥t DG ad DEG.ita DE 2d D GE.
Vflfc’r Le.7.p. 2. adD G B.
Ideo per terminorum proportionalitim permutationem
etiam erit:
7t DG ad DB. ita DBE nel DB Gad DGB,&.
Similiterg, : SiapunitoBin S arcus perpendicnlars demitta-
tur. Quiatumernnt :
Vt BD ad BSD. ita BS ad BD S. Et
¥t BG ad BSG. ita BS ad BG S.
Sine per 1.¢.7.p.2.4d B G D.
Heo etiam erit :
¥t BG ad BD, ita BD S fine BD G ad D G B,¢e.
Narm (i fint '
VPt 4. ad 12. ita 1. ad 3. Et
Pt 2. ad 12, jta 1. ad 0., : Erit
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Erit etiam
Vt 2.4d 4. ita 3. ad 6. ™
ILLVSTRATIO pernumeros. In Triangulo igitur
fpharicoretangulo A B C : primum fintdata. ACB,
AB & ABC:in eadem quantitate, in quapridem.

Quzratur autem latus A C.angulo dato A BC oppofi-
tum. Dico:

V¢t ACB.go.gr. ad AB. 42. gr, tta ABC. s0.707. 4. m.
100000, Gdorz. T ppd72,
Ad AC. 30. 52. m.
sIz03.
Velviceuerfa:Sintdata, AB& ACB&AC. Quzra-
turautem A B C. Dico:
Vt AB. 32. gr. ad ACB. go. gr. ita AC.30.57. s2.m.
66917 100000 51304,
ad ABC. 76672. Sinum arcus uel anguli 5 0. ar. 4. m.
Deindefintdata: ACB& AB&BAC. Quzratur
autem BC. Dico
vt ACB.go.gr. ad AB. 42. gr-#taBAC. 48 gr.25.m,
I00000. 00913, 74795,.:
ad BC. sooso. finumarcus 30 g7.2.m.
Veluiceuerfa: Sintdata AB&ACB & BC.
Quzratur autem B A C. Dico:

7t AB g2.gr.ad ACB. 0. g7. ita BC. ;0. gr. 2. m.
00013, Iooooo Jooso. 2
4dB A C. 74799 Sinum 48. gr. 25.m.

Denique,fintdata BAC, & BC &ABC. Quaratur
autem A C. Dico

M §  VtBAC.

@
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ViBAC.48.gr.25.m. 44 BC. 0. g7.2.m.5t4 ABC.50.07.2.78,
74799 soos0. 766725 1
ool 2d A C.51303. finum z0. gr. s2.m.
Veluiceuerfa:fintdataBC&B A C & A C. Quzratur
autem A B C, Dico :
VtBC. 30.07. 2. 2. ad BAC. 48% 25'.ita AC. 30.qr.52. m.
bk LA e o Tl - 0
Jo0050 . 74790. SI303.

' 2dABC. 70072 fintm s0.gr. 4.m.
Similiterin Triangulo {phzrico obliquanguloBD G.
Primum {intdataDBG. DG &BDG. Quzraturau-
tem B G. Dico )

7t DBG. T £s ad DG 20% 58222 BDG. 255 1.4
70072, 71800, 47300+
4d BG. 24351 finum 265 20
DeindefintdataBG.BDG &DG. Quzraturautem
DBG. Dico :
7t BG. 26% 20. 4d BDG.285.14. ita D G. 455 5 8-
44351 47300, 71890, -
4d D BG. 760’72f}ztmz;a. £
Demq,,{‘nt dataDG,DBG &DB. Quezraturautem
D GB. Dico.
VtDG. #5°% 58 4d DBG. s0.4.¢ta DB. 50°% 58.
71890, ' 70072, W
4d DG B. 92331. Sintmanguliobtufi112.gr. 35.m,

NOTA. Inufu huius axiomatis eadem ambiguitas
accidere potelt,quam in ufu quarti axiomatis planort
accidere
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accidere pofle fupra dixi- 3

mus : ubi apparet ex Sche-
mate confimili ABCD. '*/

Ideo nein tali calu decipi- N Schems

i 2 P LK,
aris, acutum pro obtufo, \ \D .
aut contra, colligendo, bl e N o

attendas oportet.
AXIOMA QVARTVAM.
In Triangules (pharices uninerfis :
Siduo latera figillatim quadrantibus minora, primum ipfa
inter [efe,deinde lutus minns cum complemento maioris com-
ponas; Et fintei arcus compofiti pofferiorss finnm complemen-
tiarcus compofiti priovis fibtrahas,uel finum exceffies addas:
Est:

VtRadius ad medietatem reQe perillam fiue fubtra-
&ionem fiue additionem falte : ita {inus uerfus angu-
lia dictis duobus lateribus comprehenfiad reGtam,
qua fubtratade finuarcus compofiti pofterioris,re-
linquitur finus complementi tertij lateris : uel, de qua
fubtractus finus arcus compolfiti pofterioris relinquit
finum exceflus tertij lateris.
DECLARATIO. Hocaxiomanarios habet cafits.
Primiim enim,dno latera,angulum datum ant quafitunin-
cludentia, fimnl fimita,unel fint quadyants egualia nel ine-

nalia: & hac,minoranel maiora. Deinde an gitlies datus ant
gmﬁt us,uel eff vectussuel obliguus : atg, s acutusuel obtnfis.
Denig, latus tertii,angulo dicto oppofitum nel eff guadrante
wainpsts welmains. Tribus autem [chematibus omnes tflqs cafes,
Jatis pe;ﬂjm&,m opinor, explicabimus.

M iy In qorum
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In gquorum fingulis Triangulorum obliguangulum exempli
gratiapropofitum eff ABC.in quo el datafunt duo latera
ABBC. undcum angzdo adB. & 9ﬂ.qﬁ'mm latses tertinm
A C.nel data funt omnia trialatera, & quafitus angnlus late-
ritertio A C. oppofitus. Porro,duorum laterum A B ¢& B C.
datum uel quafitnm angulum (qui [emper fatuitur ad B ) in-
cludentinm,latus minns eft A B, latns mains B C. Laters ni-

nori AB eft equalis arcus G N. per firucturam. Lateri maioys
B C. abfcindantur de circnlo D A B arcus aquales BF ¢ B D.

per parallelums, polo B. expanfione circini BC.in fuperficie

glo bidefcriptum : cuins paralleli diameter eff D CF. circum-
ferentiainprimo tantum [chemate notata D X F. puncto fuo
X.in glabo concurrens cum puncto C.civenlimaximiB C. Et

-inille
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i

inillo ipfo parallelo D X F notetur menfura angnli ad B. arcus
DX. per6.p. 1. eiusg, finus rectusXC. per 7. p. 2.5 finus nerfius,
per 8.p. 2. Lateri denig tertio AC. itidem abfcindantur de
circulo D A B arcus equales A K & AM. per parallelii K C M.
polo 4. expanfione circini AC. in fuperficie globi deferiptum.
His ita praftruitis, primim componantur duo latera AB &
B C. #el B F. datum uel quefitum angulum A B C includen-
tia : & [it arcus compofitus prior A F. in primo fchemate qua-
dranti AQ equalis : in [ecundo minor : in tertio maior. Ac
noteturin [ecundo ueltertio chemate finns complementinel
exceffus V'F. Deinde latus minus A B. hoc ef,per [fructuram
G N componatur cttm complemento laterss maiorss G D: & fit
arcus compofitus pofterior D N : einsg, finusrectns D P. De

quo  finath

Schema
LXL.
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quo fint D P fubtrahatuy in fécundo [chemate finus comple-
menti V Fuel PR. In tertio uero [chemate ad enndem finnme
D P, addatur finus exceffizs V'F uel PR, ut innotefeat reia
D R.quajuncia cum recta D F per reitam RF. conflituat
Triangulum plannm reclangulum D RF. per cuins medinm
ducatur recla TE bifecansreitam D FinE. per [lrunéturam

adeogue etiamvectam D R.per z5. p. 1. & conflitnens Tri-
mgﬂlum D TE. quiangulum Triangulo D RF. per 38.p.1.

QuoTi ridﬁgxlo D T E conftituto : Dico gﬁad fik:s

VPt Radins ED. ad medietatemredfe D R. nempe ad rectam
D T.itafinus uerfus anguli A B Cnemperecia D C. ad reitam
D L. qud demta de finn arcns compofiti pofieriorss D P. relin-
guitnr recta L P.fineper 39.p. 1. K O. finns yeitus arcus K N.

: Sfeue CS.
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fine CS.complementi tertsjlaters AC. Etcontra:

7t medietas vefte D T. ad radinm D E. itareia D L poft fub-
tractum finnm complementi tertiflaterss de finu D P relignas
ad finum nerfam D C. &re. :
DEMONSTRATIO. Triangula enim TDEG LDC.
[unt aquiangnla: per ffructuram & per 38.p. 1. Ergo latera
habent circa equales angulos proportionalia. per £9.p. 1. Nec
obftat,quodrecta D'C & D E. funt inminores partes diffri-
bute,quamrecie DL ¢ D T. propter radinm D E minorem
radio HN. cum quo radio HG, in partes equales di-
#ife funt recte D L &' D T. Namin quantascung, partes unit
wel alterum latus in Triangulo plano dinidatur: modo latus
homogenenm cum homogeneo, hoceft, hypotennfa cum hypo-
tenufa,perpendiculum cum perpendiculo, & bafis cum bafi in
easdem partes dinidatur : nibil interefl. Verbi gratia,in Tri-
angulis A B C&* D B E. nibilinter eft, fine dicans,

Vt AB. 10.4d DB . ita BC. 3.2d 4
BE. 1l Sine:

o
Pt AB.s.ad DB.2%. ita BC.3. ad /_
e

BE. 11. P

o~

g ¢
CONSECTARIVAM. Exhacdeclaratione & demon-
ftratione patet: Siangulus datus ad B fit reCtus : ciusq;
finus uerfus E Bradius:ineo cafunulla uel divifione
ucl multiplicatione opus effe: fed per folam additio-
nem & I'gbtra&ionem {inum complementi tertij late-
ris reperiri pofle.  Quod compendium calculi Trigo-
hometrict quouis auro eft preciofius, Etetiamnum

N compen-

- Schema

LXIII,
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compendiofius fieri poteft : fiin fecundo [chemate fi-
nus YV Fnon fubtrahaturde finu D P:fed ¢ contrario
addaturad {inumDP. reGta D ¥ xqualis {inui VF.

- Tum enim medietas reCtz ¥ P {tatim erit finus TP.

quefitus. Et, {iin tertio {chemate {inus VF non adda-
turad {inum D P. fed ex altera parte tantundem,nem-
pere&aD V. abeoauferatur. Nam & tum medietas
reGte V P, ftatim erit finus T P. quaefitus.
ILLVSTRATIO PER NVALEROS. Primum genus
exemplorum : ubidatis duobus lateribus coniun&im
quadranti 2qualibus, una cum angulo ab ipfis com-
prehenfo,quariturlatus tertium: aut contra:dato eti-
am latere tertio, quaritur angulus ipfi oppofitus,
fecundum {chemaN%. 1.

oI Siangulus
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I 5: angulm datus [it rectus : ezm‘gf finns uerfis D E.
AB. 35% 40. Hdem. 35% 20
BC. y4. 20. compl 35. 4o0.
AF. 9o. 0. DN. 71. 20.DP. pg740.
DTuelTR — — 27370. Sinus arcus
285 16 cnius compl. 01. gv. g4.m. ¢ff arcus AC, quafitiis.

Iz ?mngn!,%datmf it acntus: ezw%/‘ s werfius D C.
AB. 355 40'. Idem 355 40

BC. 54 20. compl. 35. 40
AL 9 v DN, 7. 20 DE D2 gg740.

DT. 4 #737°-
ABC. s0. 0. Rad. D E. ro0000.
C'a?"ﬂp[. 40. 0. CE. 642790.
WYCe 35721,

PtED. 100000.2dDT. 47370.itaD C. 25721.4d D L.
16921.q#0  fiubtraltode DP. 9 474o0. relinguitur L P.
77819 f inns arcus 51, gr.0. m. mimcamplemmmmgf
gr. s¢.m.eft arcus 4 C. quafitis. :
IS¢ mgulm dat:a it obtufus : einsg, finns ﬂf}waB’
AB. 355 40. Idem 35. go.
BC S 20. C'ompl.;;. Z0.
AR 90, 0, DN, =7I z20. DP gaz720.

DI. 47370.

ABC. 1129, 3/,
9o. 0. DE, rooooo.
“22. 35. Eb. 38403
"Db. 138403,
N 7 V#DE.
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VtDE.100000.4dDT. 47370.ita Db. 1384032. ad D4
66501, quo fubtractode D P. gz740. relinguitura P.
28179. finus arcus 165, 22'. cuins camplementum ;3%

38 et arcus A C. quafitus.
IV. Sidatum fit latus tertinm, quod hic femper e/l guadran-
teminus, Veréigmtia, Si datum (it latus A C. quaratur
antem angulus A B C.
AB. 355 40 Hem ;5. 40.
BC. s4. 20. Compl.35. 40.

AT 000000 DN, T 200 DI 04740,
AC. 38. 54. DT. 47352 )
T 0% LP 77819,
DL. 1692r.
VtDT. 47352. ad DE.100000.ita DL. 16921.44D C.
35721 quo fubtraitode D E. 10000 0. relinguitur 64279,
Jfinus arcus £0. gr. cuins complementum so. gr-eff
angulis A B C. quafitus.
Secundum genus exemplorum : ubidatis duobus la-
teribus coniun&im quadrante minoribus, una cum
angulo ab ip{is comprehenfo,quzritur latus tertium :
aut contra,dato etiam [atere tertio, queritur angulus
ipfioppofitus: fecundum fchemaN¢. 2.
I. Siangulnsdatws fit vectns : einsq, finus werfis D E.
ABL 285 rf Sdem 285, 14 ;
BC. 0. 30. Compl. 20. z0.
AF. 68. 45. DN. 77.45.DP.g7723.
FQ. 2r. 15. FV. welPR.uelDr.36244.
Pr.rz30067.
TP.0r983.

Sinns
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Sinus arcus 40%. 3. cuius complementum 47. g1 57 . eft

arcus AC gumﬁmf.
i Lid
. T ﬂ
D
SO f//
f T
:'._G 4 ol / \ Schema
Lxl:
N b=~

II. 8i mgulm darm fit dcutus + e:wg fims werfiss arcus DC.
AB. 26% 20", Idem 206% z20.

BC. s 8. Compl.zo. 2.

dF. 86, 28. DN. :56.%22, DP.- 83240,
B ihils VF, 6413,

DR. 70807,
DT 33’403.

ABC.iso. . -sroocop.
30.§0.— 64190,

DC.z25810.
N if WnDE.
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"¥iDE. 100000.2d DT. 38403.1ta D C. 25810.4d D L.
13752.qu0 fubtracfode Dp. $3260. relinquitur L P,
G0508. finns arcus 44% 2", cnins complementum
5. g7 #8. m. eff arcus A C. quafitus.

111, Siangulus datus [it obtufies : einsq, finus uerfus Db.
AB. 20. z0. ldem 26. z0.

BC. 45. 58. Compl. 44, 2. 4
AF. 72. 18. DN. j70. 22. DP. 941580,
FQ. 17 #2. VF. 320403. v
PRG35 2, :
ABC, 1712, 35. —5?}15’”— :
00. 0. DE. 100000,
22,257 6o 38203,
Db. I138403.
J¥*DE.100000:4dDT. 31801 1ta Db. 138403.4dDa,
44138, quo fbtractode D P. 9.2,86. relinguitnr a P, ;
50048, firnts arcus 204, 20, cuins complementum
59.g7- 58 m.eff arcus A C. quafitns.
IV. 8i datis [it latns tertinm : quod etiam in hoc genere excem-
plorum [emper eft quadrante minus : Verbigratia. Sidatum
fit latus A C. queratur antem angulus 4B C.
AB. 26. 20. Idem 26. 2o0.
BC. 59. 58. Compl. z0. 2.
AFE 0218 DN, 5o, 22, D'P- 83200,

e VF. 06453.

DR. 70807.

AC. a5 58 DT. 38403.
44 2ie———eLP. 69508.

; DL, 132752,

_WA . i vt DT.
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VtDT. 38403.44D E. 100000.ita D L.13752.44DC. 3 5810-
Sinum nerfum : guo  [ithtraitode D E. 100000, relmgm—
tur CE.G4190. finusrectus angnli CB E. 209 50",
enius complementum so. gr. 4. m. eft
angilis A BC. quafitus.

Tertium genus exemplorum : ubi datis duobus late-
ribus coniun&im quadrante maioribus, una cum an-
gulo ab ipfis comprehenfo, quaritur latus tertium:
uclcontra; dato etiam latere tertio, quaritur angulus
ipfi oppofitus, fecundum {chemaN¢. 3

1. Siangulus datws fit velius, ez’mg_fr finns werfus D E.

Schema
\ LXIZ,

AB. #0,
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AB. go. 6. Idem 4o. 0.
BC. 72. 12, Compl. 17. 48. ,
HAF 152, 185 DINGS Vs 7 r D Py 3’4712.
QF. 22,18, VF. uelPR.uelDr. 37940.
rP. 40760,
e s 232483,
Simnts arcus 133, 31, cnints complementum A C. 70, gr
29.7m.¢ft latus tertinm quafitum.
IL Siangulus datus [it acutus : eiusque finns nerfis D C.
AB a2y 28 ddemt Naini 55
BCH 59. .58 . Compk z0.: 2.
AF Fog- i 50 DN T 76. " 0. -DP. la7030,

ﬂ. IO 0 EF 27452
DR 1244585,

ABE 28 1. DE. 100000 DT, 62247,
0r. 46. CE., 88103,
DC. 11897.

Vt DE. 100000.4dDT. 62241.4ta D C 11897, ad DI,
7401. quo fubtraitode D P. p7030. relinguitur LP. 89, 9.
[inus arcus 595 58 . cuins complementum 2469, 2.,
¢ft latus A C. quafitum.

111, Si angulus datus [it obtufus : einsg, finns werfies Db,
AR p s Fenpt v 5¥,
BC. 59. 58. Complzo. 2.
AF. rost 1oy SIDWN. ‘70,50 PV B 07030,

QF. 15 I0. FF. 274752,
S GONG & R A DR. 124482, i

Exe. 22, 35. Db 138403, DT, 62241, .
FtDE,
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¥+ DE.1000002d DT, 62241.#taDb.138403.44D2.86143.
gno fubtracto de D P. 97030.velinguittir aP. 10887. [finus
arcus 6. 15" cnins complementum 83.47. 4.5. m. cft
A C latns tertinm quafitums.
7. Siangulus datis datus [it obtufus, einsg, finus weyfis Dh.
AB. .45. 58 Hem. 45.58.
BC.. s59. 58.  Compl. 30. 2.
AF. ros. 16, DN, 706. 0. DP. 97030,

LQF. 15 10, VF. 27452.

DR 124483,

ABC. 170. DT 62241
0o.

Exc. dJo. Dh. 198451
JiD E. 100000. dD T 62241. ita Dh. 1908481
ad Dg. 1235306. de quo fubtractsus fi-
nis DP. 97030. relinquit
Pg". 20500, finumarcus1s. gr. 22. gui adds-
tus ad quadyantem po. gr. conffituit A Clatus
tertinm quafitum.105. gr.22. m.

NOTA. Siquartusnumerusinhoc cafu idem repe-
riatur cum {inu DP. quomodo reperiretur ex finu uer-
fuDl:indicioelltertinmlatus e’ﬁ%-quadrantem: quia
nullum habet finum complementi uel exceffus. Nam,
{iDP. fubtrahas a DPP. reftatnihil.

V. Silatustertinm datum fit quadyante minns: einsy,
complementifinus L P.

o AB. 45.
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AB. 25 58, HMem 4558
BC. s9. s8. Compl. z0. 2.
AF. r05. 50. DN. 76 o. DP. p7030.
_@\f‘. I5. 50. FEN27 52

. DR.rz2z482.
AC, 26. 20, ﬂ‘DW
5958, —7 I"T.}o}f: 0
COh T 7461,

V¢DT.62241.4d D E.100000.724 D L. 7401. 244D C.11897.
gno fibtracto de D E. ro0000. reflat C E. 88103. finus
anguli CBE. 61. 40, cuins complementic 28. r4.
eft angulus A B C. quafitus.

V1. Silatus textinm datum [it quadyante mains : elntsy,

excefis [inus P 2.
AB. 45. 58. Idem 45, 58.
BC. 59.58. Compl.ze. 2.
AF. 105. 56, DWN. 76. 0. DP. 97030.

,Q_I". I5. 50, = J'F. 27252,
A rass. s, DR 122485 :
Exc. 15, 22, Pg. 206506, DT, 62241
DP.o7oz0,
Dg. 123530.

VD T.62241.44D E. 100000. 584D g. 123536, ad D' b.
198481, finum werfum anguli A B C. quefiti
- 270, g7~

FSVS
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NVSVS PRECEDENTIVM AXIOMATVM,
. Sine
Manudutio, qua offenditursquomodo beneficio illornm qua-

Fuor axiomatum, que hactenns explicata funt,quodlibet
quafitum in guons Triangulo Spharico,quans
facilimé reperiri pofiiz.

Principid memento, Triangulum fpharicam alind
eflereGangulum,aliudobliquangulum. EtreCtangu-
-gulortialiud habere tres,aliud duos,aliud uniclireta.

Siigitur Triangulum [pharict re&tangulum habeat
tres retos : datis tribus illis reCtis,etiam Jatera ipforum
data funt: & contra,per 68. p. 1.

Si Triangulum {phericum reGangulum habeat du-
os reGtos : datis duobusillis reCtis data f{unt etiam
duo latera,duobusillis rectis oppofita: nempe duo
quadrantes, per 68. p. 1. Quod {ipraterea etiam detur
latus tertium,uel angulus tertius: dato horum alter-

‘ntro,etiam alterum datum erit: cum latus tertium an-
.gulo tertio quadrantetenus oppofitum, nihil aliud fie
quam anguliillius menfura,per 8. p.1

In hisigitur duobus cafibus nulla Trigonometria eft
opus. Atfi Triangulum f{phericum retangulum
tantumunicum habeat reGum, cxreros duos obli-
quos,in eo cafu Trigonometria fxpe requiritur.

Cum autem triplef {it huiusmodi Triangulum {phe-
ricum rectangulum. Vel enim anguli reliqui duo am-
bo {untacuti, uel ambo obtufi, uel alter obtufus, alter
acutus,per 63. p.1: Axiomatanoftra, non nifi eorum
{folutionem oftendunt : qua duos habentpreterre&it

1j acutos:
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acutos:acproinde latera fingula quadrantibus mi-
nora. pere6s. p. L

Quod {i igitur foluendum tibi detur Triangulum
{phxricum reQangula cum duobus obtufis : autcum
uno obtufo & altero acutoraut cumlateribus duobus
figillatim quadrante maioribus r proeo Triangulo
foluas Triangulumminus ip{i oppofitum. Vt.

Sidetur tibifoluendum Triangulum B D C. rectangulym ad
D. & obtufangnlum ad B & C.pro eofoluns Triangulii A B G,

/-—"——_—-.N\
& € E F

Triangulo B D C. ex angulo D, oppsﬁmm. Quibuscung, enim
tribusin Triangulo BD Cdatss : etiam trininTriangulo ABC
dataerumt : cumanguliad A & D fint equales per 50.p. 1.
lateranerdo AB & AC. laterum BD & CD. obtufi denig, ad
B & C. acutorum ad B & C..complementa, per 60. & 21.p. 1.

Similiter fi deturtibi foluendumTriangulum CED.
reGangulumadD. obtufanguluniad E. & acutangu-
lumad C. pro eo foluas Triangulum EDF Triangulo
E CD. exangulo C. oppofitumn.

Siuero foluendum tibi detur Triangult {phericum
re(tangulum, cam duobus acutis: aut cum lateribus
omnibus {igillatim quadrante minoribus :in illo nihil

quark
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queri poterit : quod non beneficio pauciflimorum
noftrorum axiomatum : ex tribus quibuscung; datis
unica uel multiplicatione uel divifione: autinterdum
ctiam fine omni tam multiplicatione quam diuifione,
per folam additionem & fubtra&tionem reperias : mo-
do hocobferues : utfi in ipfo Trlangulo propofito
idoneaad folutionem proportm interdata & quaeﬁta
non appareat, mox fingula eius' laterausq; ad qua-

drantes continues : & totam figuram quadranteclau- .

das.Id enim {i feceris, in complementis datorum &
quxﬁtorum laterum & arcuum certiflimé reperies
proportionem aliquant tuoinftituto infernientem.

Verbi gmtm Stin Trmifgu[a ABC B
ex datis latere A B. é‘zmgulz; BAC
¢r A CB. queratur latus AC. quia 1
aullain hisdates & gmg[' 115 propor- 4

tio apparet, cuins mentio falta fitin A -

axiomatibus proportionum: ideo latera  [7 ngula sg, ad qua-
drantes continnes, & totam figuram quadyante D F clandas
hoc modo.

Qua continuatione falta in -
Triangulis BD E &’ CD F. ap- A
parettalis proportio : de quali
altumfuit axiomate [ecundo.
Per iftud igitur axiomafic bigin

concludes: .
Vt finus bafis DE ad tangen- A 4 A
tem perpendiculi E B.ita finws i‘/ 8 -

guadrantis D F, fine radins ad TTE A

Schema
LXxiy.

Schema
LXV.
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tangentem F C. cusus complementum eff arcus A C. quafitus.
Similiter, Siiz Triangulo A B C datifint 3
omnes anguli: queratur autem perpendi- :
Siboma cnlum BC. quiain his datis e gﬂ.«eﬁni’ -
Ly, laapparet proportio : fecundum noffra 4
‘quidem axiomata: ideo Triangulum A BC <
continues hocmodo :
Qup faito erit in Triangulo \2
DEB, Vt DBE ad DE. ita :
D E Bad D B.per axioma terti- V2
um, quo D B. noto, notum eff °
etigm eins complementum B C. i

Schema
LXVII,

v 7

Quod {iprima continuatio non (uffecerit : etiam fe-
" cundam adhibeas licet: utfaGtum uides in hoc exem-
plo : ubi ad quarendam Sl
ex datis tribus angulis hy- > SR
potenufam prima conti- "l ™.
nuatio non fuffecit. Sez Sl
cunda igitur aflciuimus: 5
Schema hoc eft : continuauimus s 1
LXVHL gtiam Triangulum BDE. B E
ut pridem continuauera- B; R
mus Triangulum ABC. /--f 3
quo falto,apparuitefle. , —-% / I;
VtHI tang. ad IB. rad. ita
D E. tang. fd E B. finnm, per \c‘* oMb

»
'
]
)
]
ey
-
s - NG | O



LIBER QVARTVS. 303

axcioma fecundum,cuins B E arcus complementi eff bjpm
tenufa A B. quafita.

DE OBLIQVANGVLIS.

Atq; hecdereGangulis. De obliquangulis ab initio
idem fere monendus es,quod de reGtangulis: nempe,
fifoluendum tibi detur Triangulum obliquangulums,
laterum figillatim qmdranubus maiorum :pro ¢o fol-
uas Triangulumipfioppofitum: quodlaterum fit fi-
gillatim quadrantibus minorum. Quam oppofitioné
didiciftilib. 1. prop. 60. Nam axiomata proportionit
noftra: etliquodammodo generalia effe poflint: pra-
cipue tamerraccomodata fimntad ea Triangula, quo-
-rum latera {ingula,uel certe duo principalia ( qua ni-
miram angulum datumaut quafitumincludunt. )
figillatim {int quadrantibus minora.

Horumigitur quedam absq; redu&tione ad reGtangu-
la folui poflunt : quaedam absq; redulione ad retan-
gula folui non pofliint.

Absq; reductione ad reGtangulafolui poffunt: que
tertio uel quarto proportionit axiomati conueniunt.
Tertio proportionum axiomati conueniunt, in qui-
bus uel ex datis duobus lateribus cum angulo unieo-
rum oppolito : angulus alteri corum oppoﬁtus uel
‘contra ex datis duobus angulis, cam latere uni corum
oppolfito, latus alteri eorum oppofitum inquiritur.
Vtin iftis:

Tre quibss eff : m‘GIHadGH itaHG [4d HI. Et
#tKLad K2ML,ita K2Mad KL M.

AUIVEO
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H, L.;?
Schema
LXI: s (=]
o R / | K

LI e A

Quarto proportionum axiomati conueniunt, ques
dam per fe,quedam- per accidens.
Quarto proportionum axiomati per fe conueniunt:
in quibus uelex datis duobus lateribus figillatim qua-
drante minoribusunacrangulo abipfis comprehen-
{o, latus tertium: uel contra ex datis omnibus tribus
lateribus angulus quispiama duobus lateribus figil-
schema latim quadrante minoribus, comprehenfus, inquiri-
LXX. tur. Vtiniftis:

e oot el
S T

In quorum pofterioribus duobus : quzlatus c a &K L.
habent quadrante maius : Sitalisinftituatur inquifi-
tio qualem fequentes notx indicant. Quia
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4 Schema
s, ELmguAE i LXXL.
— LT
/ : %
= “ C
KD , A
\‘ _ s 21 G
1'\14 o F

Quia ficduolateraangulum datum uel quafitum in-
cludentianon funtutraq; figillatim quadrantibus mi-
nora:utaxioma. quartum requirit: Pro Triangulo
G HIuel KL M. foluas Triangulum HN O uel L PQ:_
in quo utrouis,duo lateraangulum datumuel quefi-
tum includentia, iuxta preceptum quarti axiematis,
figillatim funt quadrantibus minora. :

Quod filatus GHuel KL fit quadrans : non neceffe.
cltut foluas Triangulum obliquangulum G HI uel
KLM. Sed foluere poteris re¢tangulum,quod tali obli-
quangulo femper adiacet : utex fequentibus - tribus
{chematibus apparet. s 25l i
P Inquibus:
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In quibus fi latus minus G Tuel KM continues usque
ad quadrantem GR uelKS.  In Trlanguhs GHR &
KLSanguliad H&R.itemadL &S. erunt reti, per
68.p.1.& latus HR uel LS erit menfuraanguli 2d G
uel K per s8. p. 1. adeoq; exiftet inde re@angulum 1HR
uel MILS. trium datorum : quo’retangulo foluto,
cttarﬁobl}quangulum illi adiacens :"( quippe quiod
complementareGanguli contineat) folutum erit.
His obferuatis: quartumaxioma fufficiet: neq; opus
erit,ut ad fingulos obliquangulorum caflus fingula
axiomata fabricemus :quodalioqui fieri poterat.
€ Sed &illud hocloco tenendum eft: $i data quidem
obliquanguli pmpoﬁtmd quartum axioma congru-~
ant: uxﬁtum uerononitem: Vtin iftis :
In quorum primo quariturangulus ad B uel C: i al-
tero,angulus ad G. uel H. principiolatus BC nel GH.
guzrendum efle per axioma quartum: Deinde exillo
inuento,anguli quicung; reliqui per tertium.

Atque
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1

ii{ﬂ{ ; 6\1

Atq,hazc deillis obhquanguhs quz quarto propor—
ticnum axiomati per fe conueniunt. .

6] Quarto proportionum axiomati peraccidens con-
ueniunt: in quibus uelex datistribus angulis latus
aliquod, uel ex datis duobus angulis cum latereipfis
1nteuacentc tertius anfrulus inquiritur, utiniftis:

ux propterea ' :
dica per accidés l\
conuenire quar-

£,

to axiomati'quia (g ; ,/

non_aliter ipli o AN /
a_,_AC' . ‘g.

conuemunt qua —é__,__“_,,o

quatenus laterain angulos & contra, anguliin htera
permutantur ; quod qua condicione fieri poflit: c-f'ﬁw;-
dimus lib. 1. prop. 61. quam propofitionem qulpcm-
tus intellexerit, & animo probé infixerit,nihil hicy preer
terea ‘defiderabit. In tyronum tamen gratiam: qui
pracipua praceptionum momentanon femper ob-
feruant:id hic tepeto & inculco: in hac pcrmutatlo-
neangulorum & laterum,pro latere maximo & angu-
loipfioppofito femper complementa ad femicirculit
efle famenda; propter caufas ad diGtam prop. 61. libri
1. oftenlas. Exempligratia. Siin Triangulo D E F. .:mgu[a:

: g inlatera

Schema

- 40907
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- " latera & contra

) prrm.&tmem’, Trian-
SEDEME olrirkt inde talé exi-

LXXK _ﬂ'et, gtm[f ¢f GHL /’
: © Pude apparet ad cal- »
culum  affumendum
¢ffe nor finum uerfiam laterss D E, [ed complements ad femi-
circulum : quod complementum refpondet obtufo H IG.
Cxterum,quod de illis obhquanguhs monuimus:
quz per fe quarto axiomati conueniunt : nempe, fi
Data quidéaxiomati quarto conueniant, Quzfitum
meronon. itemyid étiam hiclocum habet. :

Verbigratid. Siin obliquangulo 4B C.ex 18
datis angulis ad AG Byund cum latere AB.
b mgwrmdum  fit latus A Cuel B C. prma—
LXXVL. Pw queras oportet Mgu/m?z ACB. per axi-
omaquartums : & tum denig, latus A Cuelg : j:,
B Cperaxiomatertiun. s
Reftantilla obhquangula,qu:c neq, tertioneq; quar-
&oproportlonum axiomati conueniunt. In quibus
nempeuelex datis duobus lateribus & angulo uni
eoritm oppolito,angulus neutri corum oppofitus aut
latusangulo ignoto oppofitum: uel contra, ex datis
duobus angulis, & latere uni corum oppoﬁto latus
neutri eorum oppoﬁtum, autangulus lateriignoto
oppofitus inquiritur. Hec (olui non poflunt, nifiad
re&tangulareducantur. AdreGtangula autem redu-
cuntur,per dimiffionem perpendiculi. Quod perpen-
diculum uel extra uel intra Triangulum cadit. Extra
Triangulum

dr
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Triangulum cadit: i dimittatur ab angulo acuto.
Intra Triangulum cadit, {i dimittaturab angulo ob-
tufo. Vtcunq; autem cadat: femperangulo noto op-
ponitur: & per axioma tertium reperitur,hoc modo.

Schema
LXXVIL.

7. Vt ADB. ad AB. ita D AB ad D B.

2.Vt GHF. ad GF. ita HGF ad HF.

3.Vt IMF. ad IK. ite MIK ad MK.

4 V&P 90. adPO. ita 0P Q.44 0 9.

5.Vt RVS. ad RS. ita VRS ad VS. 7
6. VWZX.adVVX.ita ZVVX4dZX. P iy Innene
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Inuentis autem perpendiculis’ BD, FH, K M,&c:in
omnibus iftis obliquangulis habentur bina re&tangu-
NatriumDatorum: Ferbs gratia. Tn primo gencre 4B D &
D CB:infecundo,EFH G G FH: ¢ itadeinceps. Quorit
reGtangulorum bencficio, quicquidin obliquangulis
adiun{tis requiritur, facilimé reperitur: prafertim, (i
latera f{ingula usquead quadrantes continuentur:
hocmodo.
Qua continuatione falta : Si oF
cxdatis AB,B C,B A C. quara \\\
schema A C.dico peraxioma primum, ) \
LXXVIILVtHDadDE.itaF A. ad AE. Ll
. quofubtraétode ED reffat AD. / ;
; 11 7t HD ad DE. ita GCadCE.cu- A //f? '
“us complementiieft CD. quo fub- % -~
tractode AD. reffat arcus AC‘ ¥
- guafitus.
Sinexijsdem datis quaram angulum AB C.dico:
peraxioma fecundum.
LVt DHad HE.ita AF ad FE,quoﬁtétmﬁ‘o de E Hreftar
LI,

IL.V*tDHadHE. ita CG ad G E. cuins  complementum

¢/l G H. quo fubtracto de FH. reflat FG. menfura anguli
ABC. guafiti.

Cateranfus te docebit.
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BARTHOLO:

mei Pitifci Grunbergenf(is
TRIGONOMETRIE
LiBerR QVINTVS,

De compendys quibusdam Canonss Triangulornm

& condendi & wfurpandy.

Superioribus quatuor libris neceffaria Trigonome=
trize precepta perfecuti fumus. Quinto hoc & poftre-

mo libro compendia quazdam trademus, Canonis’

Triangulorum tum condendi, tum ufurpandi: non

neceflariailla quidem; fed quz tamen magnum & ju-

¢undum in Trigonometria ufum habeant.
COMPENDIVIM CANONIS condends primum.

X XX V. Differentia finuumarcuum duorum a Sexa-

ginta gradibus hincinde pariter diftantium, eft zqua-

lis inut diftantie.  Frack. ¢ Lanfperg.

DECLARATIO. Sint duo 5

arcws CN & PN. 4.60. gradi- N~

bus M N, hoceft, a prncto M. \ \

hinc inde pariter diffantes. -,-,,__,_[_._.__ P

Sintg, finws  iflorwm  arcu- \ /

um, refte CK & PL, in re- ;

&am AN perpendiculares per i

3.¢.7. huins : ac proinde innice /

p.:zm&'elx,per 38.p.1. Porro,in A T

geltam C K ducatur normals PT, parallelarete K Lper ;5.

p- 1. Hacyrecla P Lderecta CK abfeindet aqualem TK, per

39.p-1.

N

Schema
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39.p. 1. & relinquet differentiam finnum CK ¢ PL, re-
Fam T C. Sinus denig,diftantiz alterinsutring i 6o. gradibus
fitreita CD wel DP. Dico: retam T C. recte CDuelD P
%mgﬂalem.
DEMONSTRATIO. Quia enim in Triangulo C GP per-
Pmdimlanf! G D bifecat bafin C P, per 7. huius & per thefin:
ideo latera GC &' G P funt aqualia, per 23.p.1. & anguli
CGD & DG Pitidem funt aquales,per eandem : & an gitli de-
#if,G C P & G P Cfimiliter funt aqualesper26.p. 1. ;
Arqui angulius CG D efl 30. partinm : quippe aqualis angulo
B A M.perﬂ’.ﬁ.\r.
Ergo angulus CG P eft Go.partinm : quippe ad angnlii C G D.
dupls.
Ouia wero angulns CG Peft 6 0. partii,ideo religui duo G CP
& GPC. ﬁma!ﬁtmﬂﬁm 120. partiunt,per 9. p. 1.
Atqui reliqui illi duo demonflrati funt #quales. Ergo finguli
eorum,[int 6 0. partinm.
Totidem autem partivm erat etiam angnlus CG P. Ergo Tri-
angulum CG P eft equinngulum.
Quianerd Triangulum CG P eff aquiangulum, ideo etiam eff
aquilaterum,per 28.p. 1.
Quiaporro Tr riangulum CG P eft aquilaterum, ideo perpen-
dicularss PT bifecat bafin CG, per 23.p.1. Iam,latera CP
& CG funt aqualia. :
Ergo ctiam eortm bifegmenta C T CD  fint equalia. Quod
demonflrandum erat.
CONSECTARIV2. Datis igitur {inibus fexaginta
quorumcungs graduum, finus reliquorum triginta
graduum per folamuel additionem uel fubtra&io-

nem reperire licet LELES TR A
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1L L VS TRATIO per numerns.Sint arcss CN. 70. PN.so.

G nel P2V 10, graduii. Nam totide gradibss arcus 70. &so.
graduwmab arcn 6o, graduiitincinde diffant. Sintg, primii
datifinns7o. & 10. gradui. Quaratuy auté finit5 5 0. gradud.
Defintt 70.gr. CK. 030060.
Subtrabe finum 10, gr. CD nelCT. 17364,
Etrelingueturfinis so.gr. TKuel PL. 76605,
Sint deinde dati finns 70. & so. gradume.
Quaraturanten finis 10, graduum.
Definnzo.gr. CK. — 93000,
Subtrabefinwm s0.gr. TK. el PLo——_ 75605,
Etrelinguetur. fenws 1o. gr.TCuelCD.17304.
Sint dentq, datifinns 50.& ro. gradunim.

Ad finam so. gr. PLaclTK. 76005,
Addeﬁ)zﬁ' ro. gr.'D PuclTC, 17304,

Etfietfinus70.07. CK.———______ 93509.
COMPEND IV CANONIScondend:fecundum.
XXX VI Differentia tangentium duorum arcuum,
quadrantem fimul adimplentium eft duplaadtan-
gentem differenticearcumm. Adrian. Rom.

DECL AR ATIO. '

Sint duo arcrs, qua- M _
drantem fimal ad- °
smplentes, CD o
B D, eorumy, Tan-
g}.’m‘e; C'G ¢ BP.
Etarewi CD flatn-
arur gqnals arcus
B S. unde apparebit
differentiadatorum

L2 arcuum

Schema
XL,



14, TrRIGONOMETRIAR
arcunwm CD uel BS & B D avens SD. Tangentiitem CG fla-:
suatnr xgualz[f Tangens BT. unde apparebit differentindatas
rum 1 angemmm CGuélBT (}' BPrectaTP. Arcui dm%
SD. [fatuantur equales arcus BL. (5 B O.quioruns arcunms.
Tangentesfint B K& B M. Dico, reitamT B, differentiam
nempe datarum duarum Tangentinm CG & BP effe duplem
adrectam B K, Tangentem differentia datorum duornmar=.
sunm. Velquodidem cfl : dico,vectam T Peffé equalem recte
MK,
DEJMONSTRATIO, Sienimab equalibus anferas equa-
lia,gne reflant fint equalia. ‘
Atquirecte K.P & MT funt equales.
Ergo fiab utrag, anferas vectam KT, que reffabunt recle.,
TPer MK equales crunt.

Afﬁampz‘zo probatuy. Nam gus eidem funt equalia : etians.
inter fefe [unt equalia,

Atquirecte K P& MTeidem recte K Afunt equales.

Ergo etiam inter [¢f¢ funt equales. :
Jjﬁmzprza rirfumprobatur. Acprimim: guad recta K Pfie
mgfﬂalz@r recte K Aficprobatur.

QuiainTriangnlo A K P anguli K AP @7“ K-PA fint eqnales.
Ergo etiam lateraipfis oppafita,mempe [atem K A& KP ﬁsm
457:;4!:4 pers.p.r. :
Onod autens ngﬂlz KAPG X P Ainter fe f nt geqzmle_r 7
- depatet,quiaeidem angulo D A C fiint equales. .
Nam ngzﬁ[m K P Aeft equalts angulo D ACper38.p.1. An~
gulns uero K AP off egualis ezdem angilo D A C, per fbructn=
vam. Arens enim B L pofitus eff equalis arcui S D differentie.
arcunm D.C & B D. Angnlusigitur B AL nel BAK ¢ff dif=,

Jerentiz,
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ferentin inter angilos BAPEG D AC. Cum igitur anguls.
K AP KP A eidem angulo DAC fint aquales:etiam inter
[efe wqualeseffe neceffé eff. - :
Deinde, g:mi relfa MT[fit equalisvedts KA, Sfineper [lru-
Guramrelte M A [ic probatur. .
Quinin Triangulo A M T. anguli MT A & MA Tﬂ;_zm-
guales,ergo etiam latera ipfis oppsfita, nempelatera MTE
A A [nt equalia,per 5. p.z. | AN By
Quod antem anguli MT A & M AT fint equales,inde patet.
Quinangulus MT A eff aqualis agulo TAC.per 38. p. 1.
Angulus antem T A Ceff aqnalis angulo T A 2 per firnitu-
yawe. Arcusenim CS &S O pofitifunt equales.
Differentiaigitur tangentinm duorum arcuum quadyantem
fimuladimplensinm, eft duplaad tangentem differentisar-
cunm. Quoddemonflrandumerat. :
CONSECTARIV M. Datis igitur tagentibus duo-
rum arcuum, quadrantem {imuladimplentinum, da-
tur ctiam tangens differentie duorum illorum arcuii
& contra. Data tangente differentia huinswmods,duorum ar-
eunm, und CHm Langente arcus alterimsutiins, datur ctiam
tangens avess alterins. i
ILLVSTR ATIOpernumeros. it date tangentesar-
cunim 36. Ora f. gr. Et guaratur tangens differentia sllornm
avcunms :que differentineft 18, gr. Calonlus talss erit.

S4. gr. Tangens. 137638, . BP.
“30. gr. Tangens. 72054, BT.. .

D{fﬁf’r{mia. 6498q. = TP, wel ME.
Semifis. 32492, BK.Tangensaris
B L.18.gradunm. :

Contra,Sit datatangens differentic 13, gr. unactim tan gex-‘

2.8 .0
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tearcits 30, gr. Queratnr antem tangens arcis s4. gr. Cals
culus talis erit.

18.gr.  Tangens-—--32492. BK.
Esus duplums -~ 649 8.4. M K. el T P,
30.gr. Tangens—-72054.BT. )
Suinma—-1370638. B P. tangens arcus 5435
» Vel,Sit data tangens differetin 185 und cum tangente arcus
545 Quaratur autem tangens arews 30, Caleulustalts erits
18, gr. Tangens-=—--32402. BK.
Einsduplum. 64984, MK.nelTP,
S#.gr. Tangens—-~137638. BP. h
Differentia 726 54. BT. tangensarcus 36.g7. -
"COMPENDIVM CANONIS condendi tertinm.

Secans arcus eftaqualis tangenti eiusdem arcus &-
dimidij complementi Finck & Lansb.
DECLARATIO.SIH.

B

 datus arcws D E. cinsg, i £ /‘ ‘
[fecans A G. complemen- 7\ :

inm arcus dati D E. eff

D B. femifsis illins com-
Schema plemetifit CD.cuiequa- / \ :

XLI. lps flatuatur EF fic, ut = %
tangens arcus dati it
G E. tangens nero dimi-

\El\}i
dy complementi E H. /

Dicoreitam inde. com- .

pojitam nempe rectam e il
GH. reite AG. offe equalem.
DEJMONSTRATIO. In Triangulo enim A G H. angnlt
AHG & G A Hfunt equales. Ergo etiam lateraipfis opqugiz
Tk IR A
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AG &G Hfint equaliaper 5. p 1. Angnli antem AHG &
G A H. funt equales. Quiafunt equaliuns an gulorum CAG
& E A H, complementa. Nam angnlus quidem G A H eff com-
plementumanguli C 4G.in quadrante CAH. per thefin:
Angulus werd A H G. eff complementum anguli E A HinTri-
angulo E A H.pers2.p. 1. Quod demonfirandum erat.
CONSECTARIV A Datis igitur tangentibus arcus
& dimidij complementi datur eiusdem arcus fecans.
Etcontra.Dato fecante arcus,unacum eiusdem arcus
tangente,datur tangens dimidij complementi, ibi per
additionem: hic per fubtraltionem. :
ILLVSTRATIO per numeros. Si data tangens arcus
23%. 20" & dimidy complementi 33%. 15", Quaratur antem
Sfecans arcus 23%. 2 o' Calcnlus talis eris. .

Areus 235 30, Tang. 43451 G E.

Compl. 66 30.

Semifits 33.15. Tang. 65563. E H.

Areus 23% 30" Sec.  1000424.G H.uel AG.
Contra.Sitdatafecans 23°. 30", unacii tangsteeinsdé arcun,
Queratur anté tangens dimidyj coplemeti. Calenlus talis erit,

Arens 23% 30 [ Sec. 109044. AG.

Compl. 66. 30. | Tang. 43481. GE.

Dimid. 33. 1y. Tang. 65563. EH.

" COMPENDIVM CANONIS condendi gnartum.’
Secansarcus,cum tangente eiusdem, eft @qualis tan+
gentiarcus ex arcu dato & dimidio complemento
compofiti, -’

DECLARATIO.Sitarcus DE f[ecans AG. tangensEG.
Dimidinm complementuns arcus D E fit arcus CD. ¢ arcus
inde compofitus CE. Ccinsdem arcus tangens E F: Dico
Wi 2 i Tangen-
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Tangentem E F. effé aqualem fecants i
AG & Tangenti G E. fimul fanetis,hoc
-¢f},Dico reciame AG reiie FG ¢ffe
aqualen. :

DEMONSTRATIO. InTriangn-
loenim AFGanguli AFG & F AG. /
fitnt aquales. Evgo etigim latera angulss
Schema ™y oppofita, nempelaterad G & FG. «
XLIL Jnt rqualiaper 5. p. 1. £ '
Anguli antem A FG & F AG. funt in- 2
ter [e equales. Quiaeidem tertio,nem- i
‘peangulo B AF funt equales : angulus
‘gquidem C A Gper firucturam: angulus :
uerd AFG.per38.p. 1. 2 E
Secans igitur avcus,(e. Quod demonfirandum evat.
CONSECTARIVM. Dato igitur fecante cuius-
cunqs,una cum tangente ¢iusdem, datur tangens ex
arcudato & dimidio complemento compofiti. Et
contra:datatangentearcus una cum tangente arcus,
exarcu dato & dimidio complemento compofitis,da-
turarcus primi fecans. 1biper additionem : hic per
fubtra&ionent.
ILLVSTRATIO pernumeros. §it data fecans arcos
50. g7 #nd stum tangente einsdem. Quaratur autem tangens
arcus 70. gr. ex arcu dago so. & dimidio complemento 2o. i
pofiti. Calenlres talserit. -
Arcus 50.g7. [ Secans | r55572. AG:
Compl. go.gr. (| Tawgens 119175, GE.
Dimid.20.gr.
Arcus comp. 70. g1, Tang. 274747 E B,

Stng
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Sint contradate tangentes so. & 7o.gr. hoceft, areus fimpli=
615,65 arcus cum dimidio complermento compofiti. Queratu,
autems fecans arcus fimplicis. Calulus talss evit.
Arcus compofiti 7o.gr. Tang. 274747. EF. :
Arcus fimplics so.gr. Tang. 119175. E G N
Arcus fimplicss s0.gr. Secansisssyz, AG. |
COMPEND IV CANONIS afirpands primum.
Yr finusad radinm :ita radius ad fecantem complc-
menti. ‘
DECLARATIO. Effo arcus
propofitns BC. einsg, comf!e men= B X
tum CF. [ints réﬁm areus BC. - \ /
[fitreita G C.uel AD. per 7.huins. ¢
Seeans complementi CF fit recta
AE. per ro.p. eiusdem. Dico
gnod it :
V2D A finus arcus BC. ad AC
vadinm: itaF A radins ad AE |/ _
[fecantem complementi C F. ) P
DEMONSTRATIO. Triangulaenim ACD & AEF.
Sfunt &qmmgulzz :propter parallelas CD & EF, .per 38.p.1.
Ergo habent lateracirca enndem acntum A proportionalia:
per#6.p. 1
CONSECTARIVAL. Quotxescunq, igiturin regnla
proportionum primoloco eftfinus, fecundouel ter~
tioradius: hoc eft quotiescungs datur proportio fi-
nus adradium: pro ea proportione,proportionem ra-

dij ad fecantem complementi aflumere, &ita diuifio-
nem cu;tmclxccr.

ILLVSTR A~

Schemnn
XLIIT,
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ILLVSTRATIO per numeros. Siz datum extmplum
buinsimods. 2% i
Ptfin. 34311 ad100000. ita 4756, ( fine it fint
[ine tangens,fine [ecans,fine alins quicung, numersns)ad
guartum quafitum.

In huinsmodi exemplo . fi unlgarinia procedendum [it : mul-
tiplicatio quidem, per folam additionem quing, cyphrarum
perficietnr : at diuifio operosé fiet per numeruys 34311, primy
regule anres loco Pcﬁ'tam, hocmodo.

4750600000
24211 (138671. aﬁ)\t_t’otiem.
132400
34311
1020323
T 295570
F43IT
274488
210820
34317
20.5.8.6.0
40540
34311,
Refidunm. r5229.
Hanc igitur operofam diuifionens ut enites : collara yadium
primo loco e [fecantem complementi ayeus 209, 4. nempe
fecantem 201440. fibflitnein locum rady : & calenlus mul-
10 breuior talss erit.

FE 4317,
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Fr 24311, 4d__1_aa 000. ita #7560 ¥t
100000, 4d 201440,
1Tl 1,
1748694
1457245
2040143
1165700
I3801 |3I444
LQuotiens
Aut, [i radins fit pofitus tertio loco, transpone, & colloca nu-
meros hocmodo :
PVt 34311, ad 4756, dta I00000.
100000, b 291449,
Deindemultiplica numerum tertinm per fecundum : & de
producto abfcinde notas quing, : ut ante.

COMPENDIVM CANONIS

ufiirpandifecundum.
Vttangens ad radium: itaradius ad tangentem com-
plementi. '
DECLARATIOG'DE- o e s’ )
MONSTRATIO. Nam

utBCad CA. ita AD ad
DE. per 38. é‘40’.pp. I.

CONSECTARIVM. Tk Schema
Q}ptiescunq; igitur in . XLV,

regula proportiond da-
tur primo loco tangens,
fecundo ucltertio radius,

R hoceft:
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hocefl: quoti¢scung; datur proportio tarigeritis ad
radiuin : pro ea proportione, proportionem radijad
tangentem accipere, & ita diuifionem euitare lcet.
ILLVSTRATIO per numeros. Sit datim exemplune
buinsmods, 21. g7. 30. 1, .

Fttang. 39391.ad 100000.5taguickng, nu-
merus 3502 ad quartum.
Calenlus unlgars tals erit.
. 350200000 : : ;
39301 (pog2. Quotiens,
3S#519- - '
168100
393971,
S ATl e
: 105200
. 39391,
7.8.7.8.2 .
: 20578, Refiduum. ;
At compendio adhibito,calcnlus talis erit.
i _Tdﬂg. 39391 ad 100000. ita 3502,
= : 300000,  253805.
Vi _ 3502,
507730
523190
3200325
W FOI598 s
gog2| 0671304

FINIS
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¥ Canon Triangulqrum i
Siue '

TABVLAESI—-.'

NVVM TANGENTIVM |

ET SECANTIVM '

Ad partesradij rooooo. &ad fernpula prima
Quadrantis.

R 2 TABVLE
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O Sinuntm ’ Tangentinm T Secantium
t 29 Iooooof 29| 343760708 |1 100000 | 343760723
2 58 99999 581171880337 1| 100000 | 171880366
31| 87 99999 871114586868 || 100000 | 114586912
411116 | 99999 '| 116| 85940125 |{ocoooo| 85940184
511145 | 99999 | 145| 68756800 100000 | 68756873
L1753 | 99999} 17§ §7296338 || 100000 | §7296426
Z|l204 | 999997 204 49112455! ICO00O | 49112556
811233 | 999991 233} 42971819 | 100000 | 42971935
9](262 | 99999 | 262 | 38196963 | 100000 | 38197094
10|]291 | 99999 (| 291 | 34378290 |1cooco| 34378435
1i|]320] 99999 1| 320 31252767 | 100001 | 31252827
121349 | 9999911 349 28648192 || 100001 | 28648347
13 i378- 99999 i| 378 26444340 || 1O00OI | 26444509
1411407 1 99999 || 407 | 24555338 ;| 100001 | 24555542
15 1425 99999 || 436} 22918739 | 100001 | 22918957
1611465 | 99999 || 465 | 21486197 (| 100001 | 21486430
1711494 | 99999 | 494 |- 20222198 |} 100001 | 20222345
1811524 99999 ' 524 | 19098650 || 100001 | 19098911
191 553 | 99999 | 553 | 18093374} 100002} 18093650
201. 582 | 99999 5821 17188631 |}100c02| 17188922
28 |iGII 99999 | 611 16370057 |f 100002 | 16370362
2211620 | 99998 | 640} 15625900 |} 100002 15626220
2311669 | 99998 | 669 14946455 |}100002 | 14946789
2411698 | 99998 || 698 14323630}}100002 | 14323797
25 ' |727 | 999971727 13750822|]{100003 | 13751185
26 |756 | 99997 ,|756| 13221887|| 100003 | 13222265
27 178¢ 9999_25 7851 12732134 100003 | 12732537
28 |814 | 99997|]814| 12277365]|100003 | 12277772
29 1844 | 99996 84* 11853959| 100004 | 11854381
30 8731 99996]}18731 11458911} 1100004 | 11459348
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o ‘ Sinuum || Tangentinm | Secantinm
31| 902199996 || 902 |1108922] || 100004 | 11089672
31| 93199996 931 |10742634] 100004 | 10743099
3319601999951} 96010417075 |} 100005 IO417534
341l 989199995 1] 989| 10110627 | 100005 | 101IIIZI
3511 101899995 || 1018 | 9821806 || 100005 9822315
36| 1047 99995 || 1047 9548933 | 100003 9549457
371 1076 { 99994 (| 1076 | 9290811 | 100006 9291349
1381|1105 | 99994 (| 1105 | 9046274 | 100006 9046826
30| 113499994 || 1134 8814277} 100006 8814844
4o|l1164 {99993 | 1164| 8593954| 100007 8594536
41|l 1193 199993 | 1193 | 8384304] 100007| 8384901 |
4211222199993 || 1222 8184638} 100007 8185249
4311251 199992 | 1251 | 7994322 :IOO_O08 7994947
44| 1280 | 99992 || 1280 7812593 | 100008 7813233
45 1_309'999913 1309 | 7638998 | 100009 | « 7639653
46 || 1338 99991 || 1338 | 7472893 .100009| = 7473562
4711 1367199991 111367 | 7313856 | 100009 | 7314540
48| 1396 199990111396 7161497 |1100010 | 7162295
49| 1425 99990 !|1425| 7015315 ||100010| 7016127
50 I454i99989 1455 | 6875007 || 100011 6875735
51 1483!22?89 1484 | 6740164 | 100011 67409073
52 1513%99989 1513 | 6610507} 100011 6611264 |}
153} 1542 99988 {11542 | 6485785 | 100012 6486556
5401 157199988 {11571 | 6365640 iloooxz 6366426
5511 1600 99987 [t 1600 | 6249903 | 100013 6250%3;
56 :1629;99987 '1629 | 6138260|!100013| - 6139074
5711658 99986 l1658 6030570 | 10COI 6031300
58 11687|99986 21687: 5922?57 §100014 59;7457
59 :1716,99985 11716; 5826104 | 100014, 5826962
6o 11745199985 Hi745) 57289981 100015 5729871
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TABVLAE 4
Sinunme Tangeﬂtinm' RS : Secantinm ;
1774 99984 | 1775| $5635043 | 1000167 $635930
1803199984 . 18o4| §544149| 1000161 §5450%1
i§ii 22?84i 1835 §456110] 100017 5457026
1862199983 i| 1862 | §370850|{100017] §371781
1891199983 1} 1891 | 5288213 () 100018{ 5289158
1920199982 {1 1920| 5208052 |{ 100018 5209012
1940 | 99981 |i 1949 | 5130309 || Tocoio| 5131284
1978 {99980 i1978-'5054327 1ocozo] 5055816
2007199980 || 2007 | 4981558 || 100020 4982561
2036199979 |1 2036 | 4910380 | To0021 | 4911398
206599979 i| 2066 | 4841 1841| 100021 4842216
2094199978 |1 2095 | 4773932 || 1oco22 | 4774978
252319997711 2124 4708522 || j0o0023| 4709583
2152199977 112153 | 4644879 || 100023 4645955
2181199976 112182 | 4582932 || 100024 4584023
2211199976 || 2211 | 4522619 100052 4523720
2240199975 112240 | 4463863 || joo025 | 4464983
2269 199974 12263 | 4406618 || 100026 | 4407752 |
Z-298_ 99974 :1:2298 4350821 | 1(5052_6 4351970
23274999731 2328 4296418 || 100027 4297582
2356 199972412357 | 4243358 100028 ] 4244536
2385 199972 12386 | 4191591 100028 |~ 4192784
2414 199971112415 | 4141072 |1 100029 | 4142279
2443 199970 112444 | 4091754l 100030 4093976
2472199969 {12473 | 4043596 || 100031 | 4044833
2501199969 | 2502 | 3996578 || 100031 3997809
2530199968 112531 | 3950601 j|100032 | 3951866 |
2560 | 99967 |1 2560 | 3905687 1| 100033 | 3506967
2589 '999661| 2589 | 3861783 ! | 100034 | 3863077
2618 99966 12619 | 3818853 liooo34| 3820162
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TABVLA iR
I i Sinnum (| Tangentvum Secantinm
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31 {2647 199963 || 2648 | 3776866 || 100035 | = 3778190
32| 267699964 || 2677 | 3735792 || 100036} 3737130
33 |i 2705 {99963 -2_7_06 _1_6956-10 100037 | 3696953
34112734 (99963 |} 2735 | 3656264 || 100037 | 3657631
3511276399962 [} 2764 3617768 || 100038 3619150
36| 2792199961 |} 2795 | 3580060 1| 100039 | 3581457
3712821 (99960 || 2822 | 3543130{100040| = 3544541
38112850 | 99959 |} 2851 ] 3506953 1100041 3508378
39112879 199959 1| 2881 3471506 || 100041 3472946
40112908 199958 || 2910 3436779 1100042 3438234
4112938199957 | 2939 3402727 1100043 3404197
42112967 199956 || 29681 3369345 || 100044| 3370828
43 |[2996 | 99955 {12997 | 3336620 100045 | 4338118
44 || 3025 | 99954 | 3926 | 3304513 | 100046 3306025
45113054 199953 113055 | 3273028 | 100047 f 3274555
46 || 3083 | 99952 || 3084 | 3242126 100048 3243668
471311299952 ||3114| 3213811 }i100048 | ~ 3213368
4% 3T4L| 9895 1113343, 91 8aoab 14 coosr 1 3183613
49| 3170| 99950 || 3172 3152839 || 100050 31544-;;
§0|| 319999949 |]13201| 3124162 || 100051 3125762
5113228199948 }13230 | 3095951 || 100052} 3097605
52113257]99947 ||3259 | 306833z |{100053| 3069961
5311328699946 |13288 | 3041143} 100054 3042797
5113316199945 |13317 | 3014460 10005 § 3016118
551 3345 | 99944 || 3346 | 2988230l 100056| 2985903
5611337499943 113376 | 2962444 1100057 ' 2964131
3571|3403 199942 |1 3405 | 2937106 | 100058 2938807
58 1343299941 |{3434| 2912198100059 29?}3_1;
39 || 3461 | 99940 |1 3463 2887797 | 100060 2889438}
160 13490199939 113492 2863625 100061 | 2865370
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113519, 99938 | 3521 2839940 | 100062 1841700?
2113548199937 | 3550| 2816643 | 100063 2818418
_é 3577 22?36 35791 2793724|] 100064 2795513
4113606199935 |} 3609 | 2771175 || 100065 2772980
51136351999341| 3638 2748986 ||100066] 2750805
6 3664199933 113667 2727149 |l 100067 | 2728982
7113693 [99932]| 3696 | 2705656 || 100068 | 2707503
8113723199931 || 3725 | 2684498100069 | 2686359
21|3752|999301| 3754 | 2663667 ||100070| 2665543
1ol 3781199929 |1 3783 | 2643164 |{100072| 2645055
141138101 99927 || 3812 | 2622966 || 100073 | « 2624872 |!
12 | i§39 992&2 3842 | 2603074 100074 2604994 |
131138681 99925113871 | 2583481 || 100075 2585416
141138971 99924 1| 3900 2564180100076 2566129
15 113926199923 113929 | 2545171 || 100077 | 2547135
16 (13955199922 (13958 | 2526435 ||100078 2528413
17139841 99921113987 | 2507955 || 100079 2509964 ||
18114013 199919 ' 4016 | 2489782 || 100081 2491790
1914042 199918 |1 4046 | 2471848 || 100082 2473870
20| 4071 V99917114075 | 2454175 || 100083 2456212
21 {14100 | 99916 |t 4104 | 2436747 || 100084 438798
22114129 {99915 {14133 24195704] 100085 "_2._4.21636
23114159 (99913 |1 4162 | 2402627100087 2404707
241 4188 199912 14191 | 2385025 || 100088 2388020
25 1| 4117199911 |'4220] 2369453 }| 100089 | " 2371562 !
:6} 4246199910, 4250 23§3200:{100C50 2395324
_'—'_Zl 4275 199909 | 4259 2337174! 100091 23393‘3e
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134114391 9990414395 | 2275189 {| 100097 2277386
32{| 4420 199902 || 4424 | 2260202 || 100098 | 2262413
331| 4449 199901 |1 4454 | 22454101 100099 | 2247635
34 || 4479 {99900 |l 4483 | 2230810{|100100| 2233050
3511 4507 {99898 {14512 | 2216398 || 100102| 2218653
36114536 {99897 {1 4541 | 2202170]1 100103} 2204440
3714565 | 99896 || 4570 | 2188124 || 100104{ 2190408
38114594 | 998944599 2174255 |1 100106 2176553
30(| 4623 {99893 |14628 | 2169860]||100107| 2162873
4: 4653 199892114658 | 2147041 ||100108 21493-6—8_
4114682 | 99890} 4687 | 2136382 ||100110] 2136024
42) 4711 | 99889114716 | 2120493 ||100111}| 2122849 |
43| 4740 [998881|4745| 2107467 || 100113] 2109838
44| 4769 |99886 1147741 2094595 ||100114| 2096981
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Bartholomai Pitifci
L5 runbcrgenﬁs

PR LEMA

TVM VAR[ORVM
Nempe

Geodzticorum,
Altimetricorum,
Geographicorum,
Gnomonicorum,&
Aﬁronomlcorum

LIBRIDECEM

Trigonometrix fubjundti, ad ufum eius
demonftrandum.

AVGVSTAE VINDELICORVM
typis Michaélis Mangeri.
Et :
- Impenfis Dominici Cultodis Calcograph:

cla. 1o, .1:)

Ff Bartho-
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Barcholomei Pitifct
' Crunbe‘i‘gcnﬁs
PROBLEMATVM GE-

ODATICORVM
Liberunus.
PREFATIO.

| S()cmter bune principalems Geometric (cuins pars eft Tri-

Schema
XXX,

Igonomeiria) finem effe ffatuchat : ut agrum planum meti-
vidinidereq,pofis. Tants th/qf ophi j:&dzcmm Secuti, iftins
generss proélepatzlvm merito primum locum attribuimus.
Cﬁeremm, cum 1aria fint rationes agyiplani dimetiendi, mihi
enfemper wifa eff expeditifiima, qua fit nelper quadrangula,
unelper triangulavectangula. Namfi duo latera includentia
rectuminter [¢ multiplices, productum multiplicationis to-
tum,erit area quadrangulisdimidium, triangnli; 4 talibues la-
teribus conflituti. Ve fi duolatera inclidentiz rectum AB C.
nempe AB. quatnor de- B 5 c
cempeddmm, & BC. g, : ' R
inter [¢ multiplices, pro-
dnctum mwltzplzmmm;
z‘omm,m’mpeza erit ave- 4 1-
a giadrangnli ABCD.
Produitum wero multi-
p[zme‘zomf dimidii nem-.,
pero.eritaren Ti r/zmm[z
ABC utuelex ;zd;f m% dzzzgmn”m;zte liguet. /a’ huinesmods

Zgﬁ'!ﬂ'

. Y -
o AL ) ‘ s D



Lipe 0 Varws: 0110085 25
igitsr Triangnls plmm rectangula gttomaa’o ager quilibet,

qui  formanms exalte z,pzdmﬂgulam reftangulam non habeat,
[fineerrore re:z’mzizz@sz Ao 5»{4 pro blematibuys cﬁmdemw.

PROBLEMA PRIMV M.
Agrum plaaum. multangulum, cuins data fint lutera
UG CUm dmaamy.f f 2d :m:mlz non item : in Trmngula

reitangula d: jﬁemre.

Schema
LXXXT.

Sit propofitus ager planus multangulus ABCDE.
Etfintdata eius latera omnia: una cum diagonijs A C
& CE. quaranturautem perpendicula B F.CG & DH.
una S fegmentis diagoniorum AF& EC. Item AG
&GE, &deniq;CH&HE.Etfint, AB. 7. pedum, BC ¥
9.CD.70.DE g EAii7.8C. 72 CE 7. :
Dicopro fo lurzo}ze T;rfzmgulz obliguanguli AB C.
L VtAC.ad AB&BC.ita différentiainter AB &BC.
13 16. L 2
ad 275 quodemto.de A C. 13. relinquiturio%. cir-
ius dumchum sz e[t AF. quo fubtratode A C I3,

By relinquitur




218 PROBLEMATVM GEODZTICORVM

relinquiturF C. 75%. per ax. 6. planorum. -
okl < Vb A B wad - AF B sitd: A
7 100000,  §33.
ad ﬁnum anguh ABFE.
7§274. - 48% 50",
cutus compl. eft B A F. 41. 10. per 4. pl
Vel:
Vt AF ad AB, ita AF. radius.
5% 7 .100000.
ad A B.fecantem anguli BAE
13284.7.--— 41%.10".
cuius compl. et ABE. 48. so.pera. pl
III. VEAFB. ad AB. ita BAF. 41%.10",
100000. 7. 65825,
ad BF. 4758535 per 4. pl.
Similiterg, pro folutione Ti nmgulz obliguanguli ACE.
T\ Diga:
I Vt AE.ad A C & CE. ita differentiainter AC & CE.
S T 24. S
ad 27%. quo demto de A E. 17, relinquitur 1473. cu-
ius dimidium 753 eP(GE quo fubtraCto de EA17.:
rclmquxturGA 93%- per 6. pl. J
KL aNE GE. ad CGE ita- GE.
1% 5 100000 . 733,
ad finumanguliG CE.
. 64439. 40.7.
_cuiuscompl. ek CEG. 49% 53", per 4. pl.
i anNeelie i e st e

VtGE.




3 Liser VUnvs. 2rp
Vt GE. ad EC. ita GE: radius.
715 L o O D00,
ad E C. fecantem CEG.
155207--"4) 53
cuius compl. e GCE. 40%. 7. pers. pl
NI VtEC. radiusad CG. finti 495 53" ita E C. hypotes
100000 67473, 1 11 (nufa
ad CG. perpendiculum
8745292, ped. pert. pl,
Deniq,, pro folutione Trzmgulz obliguangnli CDE. Dico:
L. VtCE.adCD & DE. ita differentiainter CD & DE.
11 14. 6.
ad 777. quo fubtralto de CE. 11 relinquitur 37. cu-
ius dlmldmmxz; eﬂHE quo fubtratto de CE. 11
relinquitur CH. 95%. per6. pl.
L. Vi ED. ad EHD._ita BE
4 100000 l—z—'z—
ad {inumanguli HDE. 24.. D
42046.
cuius compl. efHED. 655: &' per 4. pl.
Vel
Vt HE. ad ED. ita HE. radius.
1L, Aibi 100000.
ad E D fecantem HED.
237857 ——n 6.55. 8.
cuius compl. et HDE. 24%. 52, pers. pl
lli. Vt DHE ad DE. ita HED. 65.
100000 4 90729. ﬁnus
- ad HD. 3782845 ped. per 4. pl.
Ff ijj ProBLEMA




220 PROBLEMATYM GEODZETICORVM
PROBLEMA SECVNDVM.

Agram planum midtangulum : cuins darafint latera €5
amgulz exteriores: dia 707if 1707 tCM : i7 Trz’mgxlx ve-
clang o1l dlﬂwrtzre.

S:xpeﬁt utager planus reltis 1t1ner1bus pertran[‘rl
non poflit: propter arbores aut paludes interietag:

Schema
LXXXI

& e d

Ineo cafulinex qngulares fiue diagonij, & indedeni-
que perpendiculaac bafesTriangulorum reGangulo-
rum reperiuntur hoc modo. Slt exemph gratia ager
planus multangulus ABCDE: qui pridem:Et fintin
eodatalateraAB.7.ped. BC.9. CD.10. DE. 4. EA.
17.una cum angulis ABC. 108%.2. BCD. 744% 1d’. CDE.
93%36. DEA.115% 1 . EAB. £15 29", ( Qui anguli, ut
hoc obiter dicam, rectifsimé capiuntur per infirumentum or-
biculare, dioptramobili & compaffo fixo inflrucium, & in
partes 360. dinifum) QuErantur autem perpe endicula.&
bafes Triangulorum reGangulorum ineo agro con-;
tentorum.

Pro



\ ] LiBER) Vipws. 10 4’ ' zzr
, Pro folutione Trianguli obliguanguli AB C.
| Primum colligo & fummam & differentiam laterum
AB&BC. Itemq; fummam & dimidium fumma anz
| gulorumad A & C. hoc modo
| BC. 9. ABC. 105

AB.7. | Compl.n.js.-

’ H’S_{iﬁimé'i—é._{ Dimid. 35. 59.
Differentiaz.!
| Deindedico:
| I Vt AB&BC. ad differentiam,ita tangens 35 59”.
16. 2% 72610. e

ad tangentem 9076. arcus .. 1. quo addito ad 35%.
59’ efficitur angulus BA C. 41%.10". fubtra&to uero
eodemdess?. 59'. relinquiturangulus B G A.30%
48’ pers. pl-
IL. Vt AFB. ad AB. ita BAFE 41%.10.
100000 7 G5Ras5.
adBF. 4783%%%: ped. per4. pl.
I Vit AFB. ad AB. ita ABFE. 48050"
100000 7 75’80
ad AF. 575528%. ped. per4. pl.
1V. VitBFC.ad BC. ita FBC. 50512
100000 9 ' 85896
ad FC. 7732854 pedipery. pl.
Deindeprofolutione Ti rzmgulz oélzgtm;zguli A CE.
anumfubtiflhoBAC 41%.10.abE AB.81%.29". &re-
lquuthAG 40%19" cuinscompl. eft ACG, 49°%.
41. dcmdecomponoAF sr282%e & R C, 7,22885 un-
dg exifltit A C. 13755855 Deniq; dico:

LVt



222 PROBLEMATVM GEODZERICORVM

L Vit AGCiivad AGC. \itaiACG: 495 4.
100000 I3. 1 76248,
ad A G. 9755234 ped. per4. pl.
I Vit CAGC ad Gt (CAG: yekzgh
rooooo. I3 d4701.
ad CG. 8;#L2LE ped.
Polteafubtraho A G. g $;.ab A E. r7. utrefltet GE. 753.
Poftremd,ad folutionem Trianguli obliquanguli CDE
.accedens :
Primim colligo fummam & differentiam duorum la-
terum CD & DE. r2.& o. Item,fummam & dimidium
fumm:s duorum angulorumad C & E. qua fumma efl
80%.24 . adeoq; dimidium illius fummx43. 2. quip=
pecumangulus datus CDE {it 93°. 36 Deinde dico.
I. Vt 1¢ ad 4. itatang, ¢35 2",
Velut7 3 93900,
adtang. #0245.angulizs% 55" quo addito ad ;8.
12 efficiturangulus CED. 5% 74", cuius comple-
mentum eftangulus HD E. 24%. 52 quo fubtralto
de angulo CDE. 93% 34". relinquitur HD C. 4%,
44 cuius compl. ef HCD. 222 14", per 5. pl.
UVt CHD, ad'CD." ita HGD 212 14",
I00000. ro. 30271,
adHD. 3782212 per«.pl.
III. VeCHD. ad €D. ita CDH.
Iaoaoo For't p_;rpf.ﬁh___

ad CH. p744553. per # pI

IV. Vi
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IV. Vt DHE. ad DE. ita HDE. 2%, 52",

100009 4 42000,
ad HE.z,53343. per #. pl.

APPENDIX

Antequanm hunc librum concludam : pancis te moseo, lectors
quisquis es: i gRodafiam exercere uelis,ut etiam atq, etiamti.
bicaneas i unlgariillo errore circumforaneorum geodetarii ;
qui quos agros fisdem pafsibus obambulanerint,eos aquales
effe cenfent. Qua cenfura,quam fit iniqua,uel ex hoc exemplo

dgﬁff :

il bl

4 2 SRS

=4

Sint duo agri AB CD. & E FG. utrig habentes in circuitn
decempedas [edecim.Et fit ager AB CD. quadratus, E FG,
triangwlarss. Dicoareamagri EFG.multo effé minorem,
guam fitarea agri A B CD.Nam area quidem agri ABCD.
filatera AB & AD. infefe mutud ducasinnenictur effe [¢x-
decim decempfdamm. Atareaagri AFG.fi pcrpmdim[ﬁm
FH.4.dwasinbafinalterutram EH wel HG. 3. nox nifs
duodecim decempedarum effe deprebendetrir. 21z g4 Lgitny
tninria afficietnr, i quis eodem precio agrum E F G, guo agrit
A B CD uelemerit,uelconduxerit. Quatuor enim decempe-
dis totss in tiparno agro defrandabitur. Quantaigitur frans

futuraeffetin agromagno? FINIS.
G¢  BARTHOLO-
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- Bartholomzi Pitifct
Crunbergenﬁs
PROBLEMATVM AL-

TIMETRICORVM_ :
Liber unus.
PRAFATIO.

Pﬂaélemzta altimetrica nocabulo minus quidem latino,
Sed ramen ufitato,nocamus ea, qua fuunt de dimenfione diftan-
tie & altitudings atg, hypotennfe quarwmennyg, revum [#h
afpectum noftrum cadentium. Que dimenfio per naria in-
Slrumentafier poteft. Novss uifums eff offendere, gromodo fiat
per Quadyantem nfitatum. Quorfum antem profit, facile in-
telligent i, qui ex wocatione dinina debent. Careris exponere
nonefl officy, necinftituti moftrs.
PROBLEMAPRIMVM.
Datadiftantia,altitudinem inuenire.

Sit data diftantia turris G B. nempere@aEG uel A C.
200. pedum. Libeat autem fcire, quanta (it altitudo
pinnarum ciusdem turris,nempe punctiB. [upra ocu-
lum menforis Cuel A. : :
Obfernatis per quadrantemangulis AKM & MKL.
quorumiile eft @zqualis angulo ABC, per 38.p.r. &
hicangulo B A C. propterea, quod utangulus BA G,
elt complementumanguli A BC. per §2. p. r. itaangu-
lus MK L. clt complementiianguli AKM. pero.p.
fLqualium
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G H
Aqualium autem angulorum AKM & ABC. com-

plementa MKL & B A C.inzqualia efie non pofiunt,

per naturam. His,inquam,in hunc modum obferua-

txs &repertis angulis ABCdo. gr. zo. m. BAC. 2g%.

40" Dico:

Vt ABC do. gr. 20.m. adAC dift. itaB A C. 20%. £0".

30’5’9-. 200. pCd 204075,
ad BC. 11382294 id eft, ferc rz4. pcd per quar-
tum planorum.

Vel compendiofius per [ecundums. i’
Vt AC.radiusad BC. tangentem anguli BA(’ 295, # o,
100000 L F55o0R

Gz 47 . ita

A



220 PROBLEMATVM ALTIMETRICORVM

(itadiftantia AC.

200, ped.

adalt. BC. 723722%.id cft feré 774, ped.

NOT A. Simetiri libeat altitudinem globi 9. non danda

erit diftantin A C. [ed AL quinpunétum Q. puncto C. non
e/t perpendiculare.

PROBLEMA SECVNDVM.
Datadiftantia,hypotenufam inuenire. .

Schema _
LXXXI1I

Rurfum fit data diftantia A C.200. pedum, queratus '
autem hypotenufa A B. quot pedum ?

Oblferuatis & repertis per Quadrantem angulis, utan-
te, Dico: VtABC.
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VtABC. 60.gr.20.m. ad AC. diftantiam :ita A GB.

86892 " 200. ped. (90. gr.
ad A B hypot. 230 §£§%2. ped. 100000,
per quartum planorum.

Vel compendiofius per tevtium.
Vt A C.Radiusad A B. fecantem anguliB A C.29. gr.
100000 115 085. (40.ita A C.diftantia.
ad A B. hypotenufam 230;4Z ped. 200. ped.
PROBLEMA TERTIVM.
Dataaliquaparte diftantic,reliquam diftantiam inue-

nire.

Schema
LXXXIII,
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Sitdata parsaliqua diftantiz A C. ‘uerbi gratia, EF.
uel AD. 9o.pedum: queraturautem reliqua pars di-
Ltantiz,per quam tranfire iam nonliceat, propter pa-
ludes aut foflasinterieCtas. AfpeGacadem altitudine
B. ex utroq; termino date diftantiz, nempe ¢ pundio
E &F, & obferuatisin prima quidem {tatione, angulo
A K M. five per3ss. p. 1. AB C.60. gr.20. m. in fecunda
uero,anguloD ON. fiueper3s. p. 1. DB C. 44. gr.
Primum fubtraho tangentem anguli DBC. nempe
retam D C. 96568. a tangente 'mguh ABC. nempc a
‘re@a A C.175556. Vtreltet AD. 78988, Deinde dico :
Vit AD. differentia Tangentium ad D C. tangentémi-
78988. 96568.
norem:ita AD. diff. ftationum.
90. ped
ad KC diftantiam ftationis proximea
“\UNa1o. ped. per 47.p. I

- Quamdiftantiam D C. no. ped.
 fi addas ad diftantiam A D uel EF. go. ped. colligitur
inde diftantia tota A C.uel EH.200. ped.

_ PROBLEMA QVARTV M.
Dataaliquaparte diftantie, bypotennfam inuenire.

Retentis prioris obferuationis terminis & angulis -

prlmum {ubtraho angulum BDGC, fiue per priusde-
monftrataN OP. 46. 2 duobus reQis 180. utreftet ob-
tufus A DB. 134. gr. per20. p. 1. uel quod idem eft,addo
angulum DB C. 44. gr. ad angulum BCD. g0. utre-
{ultet

Y6y
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fultetinde angulus A DB. 134. gr. per 48. p.1. Deinde
addo angulum A D B. 134. gr. ad angulum BAC. 29.
gr.40. m. utex fumma duorum illorum angulorum
165. gr. 40. m. innotefcat angulus tertius A B D. 16. gr.
20, m. DemqueDmO
VtABD.16%.20'. adAD partédiftantiz.ita ADE 735, cop

28122 ped R RI933.
ad A B. hypot. 230 874z ped.

Vel,fimalis hypotennfam D B. per 4. p[

Ve ABD. ad AD. ita DAB. 205 40"

28122. 90. 49495.
ad DB.158L 4354, ped. per4. plo

: Schenia
LXXXIIT

PROBLEMA
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PROBLEMA QVINTVM.

Dataaltitudine diftantiam : uel,data aliquaparte alti-
tudinis reliquam altitudinem, ant hyporenufam, inde

colligere.

Inuerte precedens {chema,ficut B Cfitdiftantia A C.
altitudo : inftrumento ad cafum perpendiculi conue-
nienter applicato : & calculus eritidem.

APPENDIX.

Non erat mibi prop of Gtim quicquam de DQ{{admtonametrz-
codicere. Sed quiain mentem uenit, mnltos ﬁw’, gm etiam
iftam theoriam defiderent : Entibi cam pance.

Schema
LXXXIV:
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LateraQuadratiSK & K L. quorum illud umbra re-
&a, hoc umbrauerfa uulgo dicitur, nihil aliud funt,
quam tangentes arcuum {emiquadrante minorum.
Itaquefidicas:
Vi AL fcalatota ad LR. partes xquales umbrz
uerfe : ita A Cdiftantia ad CBaltitudinem.
Perinde eft,ac fi dixeris::
VtALradiusadLR tangentem,lta A.C. diftan-
tiaad B C. altitudinem. s
Ideo autem fufficiunt tangentes arcuum femiqua~
drante minorum,quia eadem eft proportio tangentis
adradium, quzradij ad tangentem complementi:
per compendium ufurpandi canonis fecundum. Vn-
de hzc duo fequuntur.

I. Sidicendum fit
ViDPadPV.
codem effeGu dicipoffe:
VtTOadOD.
necdefiderariin tali cafu tangentem P V.,
2. Siomnino defideretur tangens PV uel OX,
facile hancuelillam reperiri pofle. Nam

VtTOad OD.ita DPadPV. &

Vt WP. (cuizqualiseftRL.)ad PD.itaDOad OX.
Tuncautem defideratur interdum tangens PV. uel
OX. quando dimenfio fit per duas ftationes. In eo
enim cafifi forte dicendum {it:

Vt VW ad wP. ita ADad DC. uel:

Vet TX ad TO. ita AD ad DC. prolibitu.

Hh Tangen-
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TangentemPV.uel O X. notam effc oportet : utinde
differentia tangentivm primz & fecunde {tationis
elici poffit, fiucille tangentes fint ipforum angulori
uifionis:ut wP. (hoceft, RL) & P V. fine comple-
«mentorum,VtO T & O X. Namid perindeeft. Quia
I Triangula compofita DXT O & BADC. funt -
quiangulaperss. p.1. Ergo:
VitXT.adTO.itaADadDC.per46. & 47. pp. L.
IIl. TriangulacompofitaDVwP & DBZC. {funt2-
‘quiangula per3s. p. L. Ergo
VtVwadwP. itaBZadZC. per46. & 4. pp.1.-
VtautemBZadZ C.ita ADad XC. per 45. p. 1. quia
nemperedaDZ. ek parallela bafi A Bin Trian.
guloABC. :
Ergo denigq;:
VtVwadwP.ita ADad AC.
Nam qua& conueniuat uni tertio, etiaminter fe conz
ueniunt. :

FINIS

- Bartholoz

D
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Bartholomzi Pitifci
Crunbergenﬁs

PROBLEMATVM

GEOGRAPHICORVM.
Liberunuvs.*
PRAEFATIO.

A D Geographiam pertinet dollyina defupputandus diffan-
tis Locornm : ex dataipforum longitudine & Lusitudine, B /s
antem longitudo loci nibil alind, guam diftantia meridian:
per llum Zomm tmrzﬁunm,a meridiano primo, g  ffatunitur,
in infilis fortanatss : & numeratur illa diftantiain aquatore:
ab occafii per meridiem wer[us ortam. Latitudo loci, nihil eff
alind quam diffantia nerticss loci,ab aquarore nerfiss meridi-
em ant eptentrionems.: & numeratur in meyidiano per lock
P70 pofitinerticem tranfeunte : ac femper conuenit cums elena-
tione polisfipra horizontem illius loci. - Caternim, [u upputarn-
tur quidem ds _/"wtm locorum etiam per penult. primi Euclid,
fineper so.p. priminoftri. he. per Triangulaplana: atquiz
Siperficies terra non eft plana,fed rotunda: rectins fupputan-
tur per Triangtla S, pbxﬂm In gz«szém notandum : fingulis
gradibus circalorum maximornm,circa globum terra ducto-
rum refpondere milliaria germanicals. &w’ uelinde patet:
quiafi 15. milliaribus propizsad Seprc’mmmem dﬂ‘d’f‘dd/.f, po-
lum [eptentrionalem uno gradu altins quam ante, ,fupra hori-

zontem clenatunreffe deprebendes.
Hh 4 PROBLEMA
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' PROBLEMA PRIMV M.
Datis duobus locss fola latitudine differentibus, eorum
diftantiam inuenire.

CasvsPrRIMVS.

Siutrinsg,locs latitudo fit nerfies enndem polums : nt eft
locornm F & G.
@ B

& REecvra. Subtrahe
latitudinem mino-
Schema rem EF 4 maiore
LXXX7V. EG. Differentiam
F G. quz poft fub-

traCtionem refta- A
bit, conuerte in
milliaria : & nego-
cium confeGum

erit.

D
EXEMPLVM. BafileaRauracorum & Friburgum
Brifgoiz, longitudinem habent candem nempe27.gr,
4s.m. & fita funtuerfus cundem polum: nempe fepz
tentrionalem.Sed latitudine differunt.Et Bafilex qui-
demlatitudoeft £7°. 30, uclut EF. Friburgi uerd lati-
tudo eft 48% 13- uelut E G. : 3
Primumigiturab EG. 48%. 13,
Subtraho ER 17, 0.
Etreftat FG. o.gr33.m.

Deinde
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Deindedico:
1. gr. datis. milliaria,quid dant33. m.
60.1m, : 15
165
853
495

6 o (. 8%. milliaria.
CAsvs SECVNDVs.
Si alterins loci latitudo fit [eptentrionalss; alterins meridio-
nalss : ut eft locornm HE G.
REGVLA. Addelatitudinem utrang; : & fummam
in milliaria conuerte hoc modo.
EXEMPLVM. Bellogradum in Europa (Grichifdhy
TO¢iffenburg ) & Caput bonz fpeiin Africa, habent
eandem longitudinem,nempe48. gr. 30.m. Sed lati-
tudinem, illud quidem feptentrionalem, tanquam
E G. 44% 30" Hocuero meridionalem tanquam EH.
35. 30. ;
Additisigitur EG. 44. 30.
& B Hiss5030;
Dico 1. gr. dat 15. milliaria: quot milliaria dant o. gr.
ft. 1200.

PROBLEMA SECVNDVM.

Datss duobns locss [ola longitudine differentibus, eorum

diftantiam inuenive.
: Casvs PriMvs.
Sinterq, locws fitus it [ub equarore, Vt A& E.

Hh if  REGYLA.
L}



Schema

LXXXVI
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RE GVLA. Sub-
tradta longitudine
minore a maiore,
differentiam con-
uerte in milliaria,
& habebis diftantiz
am quafitam.
EXEMPLVM.In-
iila: 5. Thomz in,
Africa, fub Aqua-
tore fita,longitudi-
nem habet 32. gr.
z0. m. InfulaSumatra prope Indias orxentalcs,fub co-
dem zquatore fita,longitudinem habet 131.
IgituranL. gradibus.
Subtraho---32. gr.20. m.
Etreftatdifferentia 98. gr. 40. m.” Tumdico:,
1. gr. dats. milliaria - quid dant 8. gr. 401,
fe. 1480. milliaria.
Tanta eft diftantia inter iftas duas infulas : ﬁ utrius q,
infule medium & quaficentrum fpedtes.
Casvs SEcVNDUVs,
Siuterg,locus fitus [it extra Aequatorem.
REGVLA. Hic foluendum eft Triangulum zqui-

crurum FBG.in quo crura ®qualia FB& BG. {unt

complementa latitudinum ®qualium AF& E G. An-
gulus FB G. eft differentia longitudinis. Quiangulus
fiue fitre&us fiue obhquus,Tnangulum FBG. facili-
me foluitur, [i dimifso a BinI perpendiculo BL in -
» duo Tri-
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duo Triangula FRI&IBG. diflocetur. Quiaenim
duoilla Triangulacruntxqualia:per2s. p.1. ideoin-
uento arculG. in Triangulo IB G. etiamarcusFL in
Triangulo FB L. inuentus erit.

Dicoigitur peraxioma tertium.
VtBIG. re@usad B G. complementum latitudinis:
ital B G dimidia differentia longitudinis,
ad I G. dimidiam diftantiam.
Vel.

Contmuato perpendiculoBI, inK.ut fit quadrans
BK. quia Triangulum IHK. angulos adI& Khabet
re&tos:adl. perthefin,ad K. pers7. p. 1. ac proindela-
teral H & K H funt quadrantes : per68. p. 1. Et denig;
arcus GH & EH arcuum I G & KE cotnplementa per
9.p.1. IdeoinTriangulo GEH. re&angulo ad E. per
§7.p.1 inquiro complementum tertij lateris GH.
_nempearcum G L. per axioma quartunt.

EXEMPL VM. Noriberga & Amberga propemoda
“eandem latitudinem habent, nempe Noriberga 49.
gr.22.m. Amberga 49. gr.24.m. Hoceft, uterq; locus
habet latitudinem circiter 49. gr. 23.m. Longitudine
autem differugt.Nam longitudo Noribergz eft 31. gr.
45. m. Ambcrg& 32. gr. 30. m. Differentia longitudinis
efto. gr. 45. m.

Sitergo NoribergaF. Amberga G. ac proinde A F. el
E Gi49%23. FBuciGB 40.37. FBG. fiue AE.o. gr.
45.m: KE. 0. gr.22L. m. EH. 89.gr. 374 min.

Peraxiomatertinm calenls talis erit.

VtBIG.*_
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VtBIG. 90%adB G. 40% 37.ital BG. 0% 22'L.
100000 65099 654
654
260396
325495
390594
ad 425]74746.
finum arcus
At per axioma quartum calculus tals erit.
GE. 49. 23. idem. 49. 23.
EH. 89. 372Compl. o. 221.

139. of 49. 4.5’ £ Sinus 76333
Exc. 49. oL Sinus 75480
853

426.

Sinusarcus GI o. g 14 4.0". cuius duplum eft ar-
cusFG. o. gr. 29.20". cuiarcui refpondent milli-
aria 74 Nam ut 6o. min. ad 15. milliaria, ita 291,
min. ad 7%. mill.
Ergo Noriberga & Amberga inuicem diftant 7. milli-
aribus. Vulgo o&to milliariaintegra numerant,
PROBLEMA TERTIVM. ,
Datss duobus locis €5 longzmdme (o ldttma’me diffe-
rentibus,ecornm diftantiaminuenire.
Casvs PrRiMmvs.

Si alter locus fitus [it filh aquatore, alter extra Aeguatorem,
ut AGuel AFuelFC,

REGVL A
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REGVLA PRI- i
M A. Sidifferentia
16gitudinis fit qua-
drantizqualis : ut
eltlocorum A & G.
diftantia AG eft
quadrans. A enim
elt polus circuli ma-
ximi BGD. per 6.
p-1. Ergo omnes ar-
cus.inde ad BGD.
du&ti funtquadran- : »
tes, pereandem.
EXEMPLVM. Infula Sumatra longitudinem habet
i3 gr. latitudinem nullam.
Buda, metropolis Huugarlaa, longltudlncm habet 41.
gr.lat.47. gr.
Differentialongitudinis eft 9o. gr. fubtralis enim 41.
de 3L remanent9o.
Ergo diftantinter fefe po. gradibus, hoceft, milliari-
bus germanicis 1350.Nam ut 1. -- ad 15. - ita 9 0. ad 1350.
REGVLA SECVNDA. Si differentia longitudi-
nis fit quadrante minor: ut eft locorum A &F. Sol-
uendum eft Triangulum A EF. per axioma quartum:
uehlhadxaccnsFBG per primum aut tertium.
EXEMPLVM InfulaS. Thomz longitudiniem ha-
bet32%.20"; latitudinem nullam : tanquam fiad A fit
fita. Amﬂcrodam um in Hollandialongitudinem ha-
bct26 gr. 30. m. latitudinem 52. gr. 40. m. tanquam F.

il Differntia




242, PROBLEMATVM GEOGRAPHICORVYM
Differentialongitudinis A BE. uelperss. p.x-AE. eft”
£grsoim. ! -
Diftantia quzfitaet AF. ‘
Calenlus per axioma guartum talis evit.
AE. 5 50l Idemr 5 50
EF. 52. 40..  Compl. 37. 20.

.58, 30. 43 10, —=== 68412
3I. 30. [ §2280/5 U1
" ' 120662
N
: 60331.
Sinusarcus FG: 35% 41. cuius complementum:
et AF 54.19.

Per axioma primum caleulus talis erit. :
VtBE.9o.gr. adEH. 81 10.itaBE 37.20.adFG..

100000 99482 60645
? 60645
: 497410
397928
§06892
5906802
6033085890,
Sinusarcus :
FG.35. gr. 41. m. cuius compl. elt AF. 54. gr. 19. mu.
cuirefpondent milliaria germanica 8743, Nam,
Vi gr. adss. mill.ita 54, gr.19. m.
=iy NB.#% off quartapars exyy ficwt:

o
5 2 15.effquartaparséco
SH 2 :

“adsigl.milliaria. e
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Pey axioma tevtinm calonlus ghdem, qui per axioma prszr
Nam proportio.: 3 ReE YA
VtBG FadB F. szBFasz’F
Drorfizs cosdem numeros gignitsquos proportio s
VtBE ad EH. $ta BF ad FG.
mf guod duo terminiintermedy funt z‘mmpqﬁn, gme
transpofitio in calenlo nibilmutat.per g2. p. 1.
REGVLA TERTIA. Si differentia. long:mdmls
fit quadrante maior:ut eft locorum F & C. Soluendi
uenit Triangulum FCE reGangulum ad E. fed Trian-
gulum illud latera FC & E C. habet quadrantibus ma-
iora. Exrgo pro eo foluas Trian gulum A EF Triangulo
FE C. adiacens,& negocium confe&tum erit: Nam per
folutioné Trianguli AEF. reperiesarcum F G. quo ad-,
dito ad quadranté GC. conflabitur arcus FC.qualitus.
EXEMPLVM. Hmdclbaga: longitudo  eft 30. gr.
4s5-m. latitudo 49% 35" tanquam quefita fit adF. Su-
matrzlongitudo eft 131. gr. latitudo nulla, tanquam
quziam fitafitad C. :
Differentia longitudinis eft100%.45". E C. ciusque -
complemdatum A E.79. gf. 45. m.
Culeulus per.axiona guartum tals erit,

EF 49. 35.—-—49, 35:

AE. 79. 45.--—--—--10. ;.
2 F2O 0 ©§9. §0. —=am- 85456
Exc® 39. 20, -mareecieiem 63383
23073
11536

Sinus arcus FG. 6. gr. 37%. m. quo addito adFC.
9o. efficitur arcus 96. gr. 37% m. cuiarcuirefpon-
dcntmllhanagcrmamca1449,? Ii i) Casvs
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CAsvs SECVNDVS. RE:|

Siuterg, locus fisus it extra Aequatorem : vt F Huel FG.
el F Inel I K, ¢e. |
REGVL.APRIMA.Sinterq, locus fitus it nerfies enndem poli;
Jemper datur Triangulum congruens ad axioma quartumm,fi.
we angulus ad B fit reitus fine obliquus. vt fi loca datafint F,

G. datur [oluendum Trianguium F B G. cum acuto ad B. Silo-
cadatafint FyH.datur

foluendum Trianguli
FBH. cumyrecto ad H.
Siloca data fint F, 1.
dutur foluendum Tri-
Schema Mgﬂ[l&m FBI cum
§5. obenfondl.
EXE MPLVAMPRI-
MV M, congruens ad
Sformi TrianguliFBG.
asutanguli ad B.
Griinberga prima pa-
triz mea longitudiné
habet 38. gr. r0.m. latitudinem s2.gr. 2. m.
Heidelberga,alterapatria men longitudinem habet 30.gv.
45.m. Latitudinem 49.g7. 35.m.
Sit ergo F. Heidelberga,G. Griinberga.
Differentialongitudini BG. eft 7. 25. diftantia quafita FG.
Cormplementum laritudints minoris AF. 49. gr. 3 5 om. eft
FB.40.gr.25.7.

Complementum latitudinis maioris L Gg®: gr. 2.m. ¢/t BG.
37.8r. 58.m.
£y Calculns igitur talis exit.
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BG. 37. §8.-——37 8.
FB. 40. 2§.-—=-49. 35

78. 23 87. 33, »--===00909
IL 37. Rl I BOCLVTT
FBG.;. 2$\ 100000 79773 ® R
81 35| 99163 39886. D T

837. P C
Vtiooooo.ad 39886.ita83y.
837
279202
119658
319088
ad--—- 333 £4582.
quodetralto : (.
de99909. relinquitur 99576. finus .arcus G H. 84.
gr. 44 m. cuius compl. efts. gr. 16. m. arcus FG.
‘quefitus.Cuiarcui F G, 5. gr. 16. m. xcfpondent mll-
liaria germanica 79. -
EXEMPLVM SECVNDYV M,congruens ad for-
mam Trianguli F B H. reQanguliad B.
Spirzlongitudo eft2s. gr. 45. m. latitudo 49. gr. 20. M.
Daroacanz ciuitatis Paropanifi; regionis Afiz,longi-
tudo eftus. gr. 45. m. latitudo 34. gr. 45. m.
Differentialongitudinis go. gr. -
Diftantia qua(ita FH. A .
Complementum latitudinis minoris-A F. 34. gr. 45- M.
et FB. 5. 15. m. ;
Complementum longitudinis maioris E H. 49. gr- 20-
m. ctHB. 40. gr. 40. m.

Ii  iij, Calculus
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Calculus 1g1tur talis erit.

HB. 40% 40" --—-—40% 40"

EB. 55, ‘15340 45 i
Q5. 5§.° C 750 2§ mmmmme — 96778
5o 55 - ~=eae= JO308. -

86470
43235. Sinus
arcus 25. gr. 38. m.cuius compl. eftarcus FH. 64. gr.
22. m. cu1refpondentmilhanagcrmamca 965L.
EXEMPLVM TERTIV M, congrucns ad formi
TrianguliFB I obtufanguliad I
Heidelbergz longitudo eft 30. gr. 45. m. lat. 49. 35.
Carticardamnz,in India,ubiS. Thomas Apoftolus fe-
pultus effe dicitur, longltudo eft 136. gr. so. m. lantu-
-do12. gr. 40. m.
Differentia longitudinis eft 106. gr §e M. tanquaman-
gulusFB L obtufus.
D1ﬂant1a quefitaclt EL.
Complementum hntudmis minoris A F. 72%. 40.m.
et FB. 77%.20",
Complementum latitudinis maioris IL 49. gL 35.m,
eftIB. go.gr. 25. m.
Calculus igitur talis erit.
IB. 40. 25.~—-—40. 25.

EB.. 778200 12 40
{ind v ARG 62, §uomm-a=89167
27, FJ5. e 4050r
2325728,
67804,

FBL r;s.
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¥BY 130. s0. | 100000
40.50.—— 72037
172937 Sinus werfus:
- 67864 Medietas reGte.
0691748 ;
1037022
1383400
I2105y0
1037622
1730 zlgdfda’

" 28r94. Sinusdreus z4. gr. 2z, mv qm‘
additusad quadrantem go. gr. conftituit arcit
quefitum Flsos. gr.z2.m. Cuiarcui relpon-
dent milliaria germanicazsost.

REGVLA SECV NDA. Sialterlocusfitus fit uer-
fus polum feptentrionalem - alter,uerfus polum meri--
dionalem:utG & K. Item H &K, Item I& K. femper
datur Triangulum eiusmodi, cuius alterum latus cir-
caangulum datumfit quadrantemaius:ut BK. Ergo
proillolatere BK. {umendum eft eiuscomplementa:
ad femicirculG B F.- hoceft, proTriangulo G BK. fol-
uendum eft Triangulum GBF. proTriangulo HBK..
foluendum eflt Triangulum HBE.ProTriangulo IBK.
foluendum eft TriangulumIBF. Omnia peraxioma
EXEMPLVM VNICVM. i (quartum.
Heidelbergz longitudoeft 30. gr. 45.m.. IatxtudoSep
tentrionalis 49. gr.35. m.

Iauz maioris, i fpeé}es pun&umieius medid, Iongrtw
do et r42.gr. 20.m. latitudo zo. gr. # Diffe-
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Differentialongitudinis eft 7z0. gr. s5.m. tanqui an-
gulus G BK. obtufus : cuius compl. et 6o. gr. 5. m.an-
gulus FB G. acutus. . Diftantia quafita GK.
Complementum latitudinis Septentrionalis L G. 49.
gr. 5. m. et BG. zo.gr. 25. m.
Complementum latitudinis meridionalis K C. ro. gr.
elt KD. cuirefpondetBF. 8o. gr. Namut KD eft com-
plementum arcus KB. in femicirculo DKB. itaBFeft
complementum arcus KB in femicirculo KB F.
Igiturin Triangulo FB G. calculus talis erit.
BG. g0, 25, - 40. 27.
BE. fo0.: 0. 10 B,
Fad E Ly pp e N o p p
30 25 e J0028
FBG.c9. 5 | 100000 W i
20. 55| 35701 93819
Sinusuerfus 64299, 02209
' : 574371
574371
227038
155270
282014
 #1034|07881,
77010 |
. 325070, Sinusarcus 2r.
gr. 5. m. qui additus ad quadrantem go. gr. con-
ftituitarcum GK. qualitum 721, gr. . m. cuiar-
cuirefpondent milliaria germanica. 16663%.
FINIS
- ~ Bartholos
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Bartholomai Pitifci
 Grunbergenfis
PROBLEMATVM

"GNOMONICORVM
Liber unus. °
PRAEFATIO.

I,N Gnomonices praflant Solaria : ¢ inhi Scioterica coms-
vnnia: in quibus Pylus eff axsi: linee uerd hovaris funt cir-
culorum horarioyum,per nicefimas quartaspartes Aequato-
ris,et utruma, mundi polum incedentinm, fectiones commn.
nes cin plano dato. Et ha gnidem abaxe facile deducuntur.
At axem collocares hoc opus, hic labor eff : prafertim in planss
weeridiang oé/zgtm in quibns omnibus tam meridiana plani,
gzmm elenatio po[z fgf}m planum, atg, adeo elenats axe (% f pra
mreridianam [)[1" 22,0 12 monnulles etiam meridiana loci i igno-
vatur. Dehisigitar, [Citn Perguzzm wtilibas & inennds, tria
hocloco problemataproponemmns: & in gratiam [bud; q,.@z in-
wentutss addemns quartum, de lines horargsin qrionss plano
dncendss.

PROBLEMAPRIMYV M.

Datoplano, e admeridianum ¢ aduerticalen prima-
rium o;lzg»o fed ad horizontemreéto, lyoccﬁ datoplano
[impliciter declzwz‘o,memdmmm plani (s elenationem

polifupraplanum inucnire. | pigaiah
; Kk Meridianam
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Meridianam. plani woco communens [ectionem meridiani
propry cum plano dato. Nam unﬂmqrmdg, plmm we,ut hori-
zontem,itameridianum habet  proprium, qui eft circulus
per polos mundi & plani duitus, at g ideirco tam plano quam
Aequatori normalss. Inquo civeulo numeratur elenatio poli
ﬁtpm planum : qua nibil alind eff, quam arcus meridian: pro-
prijinter horizontem p[zzm,bac fﬁ, tuter circulum maximit,
i P[mum equidiftat,c palﬂm proximum interceptus.

Sit ergo meri-
dianuslociaz
c¢p. Horizon
AEC. uertiz
calis primari-
us BED. pun-
&um orienta- A
le E. planum
uerticale BKD
horizonti re-
GumadF.ata
uerticali pri-
mario - decli-
natum angu-
loEBF. ﬁue arcu EF.cuius complementum eft angu- ;
las FB C. fiuearcus FC. Et {int polimundi G &I. po-
lus planiH, adeoq; meridianus plani GHIL planore-
&usad K. centrummundiL. communis feGio meri-
dianilocicum piano dato atq; adeo meridianaloci
BLD. communis fe&tio meridiani proprij cum plano
dato atq; adeo meridiana plani KLM. Quarantur
autem
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autem1. eleuatio poli G. fuprafaciem planifeptentri-
onalem f(iue fupra pun&tumK. hoceft, arcus’ GK,
cui exoppofito refpondetarcus M 1. eleuatio polian-
tar&tici L {upra faciem plani meridionalem,nempe fuz
prapun&um M. 2. diftantia meridianz plani KL M. 4
meridianaloci BL D. hoceft,angulus BLK uel MLD.
angulus,quem metitur arcus BK ugl M D. :
Fadis quadrantibus KN&FN. quiain Triangulo
G CN. data funt duo laterareGtum includentia : nem-
pe G C. elenatio poli, & CN. declinatio plani.(Nam
CN &EFzquantur, perflruturam.) Ideo primum
foluo Triangulum G CN. per ax. 4. Deinde reperto
arcu G Kin TrianguloB GK. dico:

VtCF.tang. ad FB. rad.ita GK. tang. ad KB. {in.
perax. 2. '
Vel.
VtRadius ad tangentem complementi CF. itaG K.
tang. ad KB. finum, per compendium 2.

EXEMPLYV M. Sit planum meridionale ( hoceft,
meridici obuerfum) feddeclinatum dextrum, (hoc
cft,uerfus orientem ) 30. gr. Et{it eleuatio poli4. gr.
35. m. Quarantur autem & diftantia meridianz plani
ameridiana loci, & eleuatio poli fupra planum:
five quodidem eft,elenatio axis, fupra meridianam
plani.

I Primum foluo Triangulum G CN per axioma
quartum,hocmodo:

Kk ij CN.30.
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ENy B L O=5 e i

GC. 49. '35-=—40. 25
79. 35. 70. 2f. -——— 942I%
b 7 o 18080

112297,
50147, Sinus
arcus GK. 34.gr. oL.m. quaeltelenatio poli
arlici fupra faciem plani feptentrionalem,cui ex op-
polito zquaturarcus ML eleuatio poli antarctici fu-
pra faciem plani meridionalem.
1I. Deindein Triangulo BK G. dico: perax. 2.
VtCF.tag. 60. gr.adEB. rad. ita GK. tig. 34. gr. 94. m
00080 57735 67850.
ad 39173. [inum arcus B K. uel D M. diftantiz meri-
. dianxplaniameridianaloci;23. gr. 4. m.
Ergoin tali plano, fi
horizon loct fit A C.
meridiana loci L D.
deferipto horizonte
plzzm' ABCD. (in
Schema praxi f#fficit qua- 4
XC. drans AD.) & nu-
memtzm Din .23
gmdzém,¢ NS,
(jﬂ‘aéM inl 34.47.
95. . meridiana
Plant (quam  unlgo
uocant fubflylarem) erit L 2. Eleuatio polz antarctici M1
(quafi idm arcus 21 Ieffet mevidianus proprius fu pm puniti

M. per-

3|
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ot

‘3fr

M. pt’rpmdfmlanrfr erectus.) adeog, axus L 1. e*cto/?mdw

ﬁpm meridianam plzzm L M. angnlo ML L.

PROBLEMA SECVNDV M.

Dato plano (s admeridianum € ad horizontem obli-

quo; [ed ad nerticalem primarium veéto : hoc eft, dato
p/emo fimpliciter inclinato: (qualia planafant, que ab
o7'ts werfus occafm,ant contra,ab occafuuerfus ortum
inclinantur) meridianam plant, €5 elenationem pols i

pra leum inuenire.

SitmeridianuslociABCD. Horizon AEC. ucrtxcahs

primarius BED.
pun&um occiden-
tale, fed ab oriente
fpe&tatum E. pla-
num orienti obuer-
fum,AFC. fedapi-
&ouerticali B. uer-

fus pun&um occi--

dentale E. inclina-

7
tum arcu BF. an-

gulis ad F. retis.
Et fint poli mundi

G & L polus plani

H.adeoque meridi-
anusplani GHI. &

per cofequens, cleuatio poliar&icifupra pIanum ar-
‘cus K G.& diftantia meridianx plani L K. a meridiana

loci

Schema
XCL
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lociL C. arcusKC. Quiduo arcus quarantur. .
Continuatis lateribus F B & K G. & faltis quadrantis
bus FN & KN. quiain Triangulo BNG. nota funt duo
lateraincludentia reGtum ad B. nempe BN. comple-
-mentum inclinationis & B G. complementum eleua-
tionis poli.Primum foluo Triangulum BN G. perax.
4. Deinde,reperto per ax. 4. arcu G K. Dico per ax. 2
VEBF tang, ad FC.rad. ita GK. tang. ad K¢ finum
: Velper compendium. 2.
Vtrad. adtang. complementi BF.ita GK. tang.ad
KC.
EXEMPLV M. Sitplanum orientaleinclinatum zo.
gr.adeoquearcus BE. fit3o. gr.BN. 60. gr. Eleuatio
poli GC. 49. gr.35. m. complev.entum clenationis
poliG B. 40. gr. 25. m. Quzrantur autem arcus G K. &
KC.fiueanguli GLK & KLC. hoceft utuulgolo-
quuntur: querantur, diftantia ftyli GL. 'qubﬂylan

. KL. & huiusameridianaloci CL.

Primum{oluo Triangulum BN G. perax.
4-hocmodo.

BG. 40. 2§¢ -——-——- 49. 3§.
BN. 60., 0, '—- g
100. 2. 79. 35. --——- 08352
5O: .25, 18080.
80272.
40136.
finus arcus GK. dxf‘tantla’, ftylia fubftylari,2s. gr.
40, M.

Deinde
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Deindein Triangulo GKC. dlCO perax.2. uel
per compend. 2.
VtBFE. tang. 30. gr-ad FC. ita GK. tang. 23%.40"
per ax. 2.5773s. 100000 43827,
PEr Cp.2.100000 173205.
ad 75010. finum arcus K C. diftantiz fubftylaris fi-
ue meridianae plamamcudlanalom 49. gr. 23. M.

In tali igitur plano fi B
horizontalis,eadem

meridianalp cifit AC.

uerticalss B D. nttme-

ratis in  quadrante

horizontis plani B C. 4 3
gradibus 49% 2347 3
C in K. meridiana
plani fine ﬁ;éﬂjlxrﬁ
erit LK. ¢ inde a K

in G. numeratss 23.
‘gr. g0, m. clenatio
poli borealis  fupra
plannm erit G K. adeog? axsserit L G. extollendss S Pm me-
J’deﬂdﬂﬂm plani angnlo KL G.

PROBLEMA TERTIV M.
Datoplano s admeridianum, €5 ad horizontem,es ad
uerticalem primarium obliquo, hoc eft, dato plano incly-
nato declinato, meridianum tam loci quam Pl;zm, o
¢lenationem palz [uspra planum inuenire.

—.”3

Z, }‘:\
Y

/i
4 %’@{/// 7
7
'7'?/4’;{(’,

sy

\

o

Sitme-

c. Schema

XCIL.
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Sitmeridianus loci
ABCD. Horizon
AEC. uerticalis
primarius. BED.
punctumOrientale
‘E. uerticalis decli-

co planum inclina-
tum NKI. angulis
ad K.re&is.  Poli
mundi G &I polus
plani H. Meridia- :
nus plani G HI angulus declinationis EBF. arcusin-
clinationis BK. 4o
Ante omnia autem quaratur arcus K N. diftantia me-
ridianaloci NL. a uerticali plani KL. per ax. 2. Deinde
arcus BN. peraxioma3. uel 4. pofthzcangulus BNK.
perax.3. hocelt,utuno uerbo dicam, foluatur Trian-

gulum BKN. Quo foluto, arcus BN uel repertus cft

xqualis complemento elenationispoli BG. uelmi-
nor,ucl maior. % s '
Casvs Primvs. ‘

Siarcus BN. repertus fuerit xqualis complemento

clenationispoli B G- indicio eft, planum fub meridia=

‘no obliquéulgs ad polum inclinatum effe. In' quo ca-

fu meridiana loci, & plani,itemgq; axis,in eandem line-
am G Liconcurrunt: {i planum in ipfo circulo maxi-
mo K N. confiftere fingatur. At ﬁ planumnoninipfo
circulo maximo KN. [edin aliquo ipfius paralielo
TSRS confiftere
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corififtere fingatur, &axis a planononnihil abduca-
tur,(ut neceffario fit, {ifciotericum abfoluere libeat)
meridianzloci&planifunt duz linex inter fcfe paral-
lele: & feiungantur mutuo fecundum differentiam
longitudinis loci & plani: qua differentia eft penes
angulum HG C. qui eft complementum anguli BNK.
nuper inuenti:quia angulus KGH eft reGus per 57. p.1.
quippe cum meridianus plani per polos plani ince-
dat.Tres autemad G. uel N. concurrentes funt xqua-
les duobus rectis perzo. p. 1.

EXEMPL VM. Sit planum meridionale declinatit
dextrum 29. gr. s9. m. inclinatum uerfus polum ar&i-
cum 23. gr. 3. m. Eleuatio poli 49. gr. 35. m. Qurantur
autemin eo meridiana loci & plani, atque eleuatio
poli fineaxis [upra planum. Calculus talis erit:
L VtBFE rad. ad FC. 60. gr. 1. m. itaB K. 23%. 3"
"~ 100000. Tang. 173360. 39152,
ad 67874. tangentem arcus KN, diftantiz meridia-
ne locia uerticali plani34. gr. 10. m. per ax. 2.

1L BK. 23: 3.---—-23. 3.
_KN.‘ 34. 10, = == 55§ O
Bl i 78. §3. ~---—- 98123, I
B2 G Sere—crampdiadietie. SHIAG:
152269.
76134.

~ Sinusarcus N C. 49. gr. 35. m. cuius compl. eltarcus
B N. 40.gr. 25. m. per ax. 4.

LY - HLVR,
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IIL Vt 5. 40. gr. 2. m. ad BKN. 90, gr. ita BK. 23% 3
perax. 3. 64834. 100000. 39122.
percop.1.  100000. 15§4230.

ad 60388. finum anguli BNK.37. gr.9. m. cuius

compl eftangulusHNC. fitue HGC. sz gr. 5. m.

differentialongitudinis plani a longitudine loci,

fiue diftantia meridianorum loci & plani, perax. 3.

& compendium &
Sit ergo horizon loci L C. werticalts plani K L. Horizon plant,
circttlus KN C. Iz qio numerentur a K tm_’ﬁa C.34.g7- 10.1%.
& per terminuns numerationts N. trasjciatur recta LNF.qune
eﬂftmeridfma & plani & locs, fi centrum Scioterici L wel
F.procentromundi &rrecta LNF proaxe haberetur. Ats
quin iz perfectione Scioterici axts IG. cum centromundi E.
noninrelba LN relinguitur,fed fupra eam fulcris prolibi-
tu, fed tamen equéaltis EI & O G. extollitur : atque ades
planii ab axe
wmundi non-
nihil  abdu-
citur : ideo li-
nea LNF.

S'cﬁemzt jdm zon ﬁ;
XCIV. mul eft me-

ridiana locs,
[fedtantii me
ridiana. pla-
ni > fiue, ut
uulgo loguis- | /
o, Sl "5

barss.
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larss. Meridianam antemloci ficinnenies. Ad normammeri
dians Plam, ductd commnni [éclione Aequatorss cum pline
(nulgo lineam contin gentie wocant. ) FH centrum mundi EF
15 axelG repmztmr inmeridianam p[zzm LN F. Deindecen-
tro E. conf jt’mle inlinea L N E.defcribatur civenlns Aequa- -
torss F K. (7 ineotterfis orientem | gtm horizon plani eff ho-
rizoutedocioricntalior adeoy, citius afole irradiatur merids-
ana plani guam lock) numeretny di ﬁrmtz.z longzz wdinss locs
& plani s2.gr. y1.m. ' per terminum numerationss K. du-
caturrecia m;zgtmm radiss gm;pmm Afgtmtam EKH.que
ubi artigerit commusnem. [étionem Aequatoris cum plamo,
nemperec?’dm FH. per id punctum agatur normaliter mere
alzwa loci CHL.

CAsvs SEcvNDVs.
Siueroarcus BN re-
pertus fuerit minor
complcmcnto cle-
nationis poli, indi-
cio eft, planum ci-
tra polum ar&icum
confiftere, adeoque
fupra tale planum
non polum ardict
G:fed polum antar-
Gicam 1. extolli
debere, angulo tan-
to,quantus eftIL M.
cuiusmenfuraeft arcusIM. cuiex oppof'to xquatur
aicus G O.Quemuna cuarcu N O. porro ficinuenies.

: LT jj IV.Vt
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IV. VtNO G.retusad NG. differentiam inter BN,
&BG.itaON G. angulus antea repertus, ad O G.
perax. 3.

V. Vttangens ONG. ad rad. ItatangcnsOG ad finQ

... ON. perax.2.

EXEMPLYV M.Sitplanum meridionaledeclinatum

dextruma34. gr.30. m. inclinatum uerfus polum ar&i-

cumié. gr.1om. Eteleuatio polirugfiem fit49. gr. 35.-

m. Quzrantur autem meridianaloci & plani, unaca

eleuatione poli fupra planum. Calculus talis erit:

1. Vte F. rad. ad rc. copl. decl. 55%. 30", ita Bk.incl.16%.10'

100000 Tang. 145501 .Sin. 27843.
ad 4os11. tangentem KN. 22. gr. 31 m: diftantianx
meridianz locia uerticali plani perax. 2.

)74 0 C N Ll ey
KN. 22, 3] = 67, 562
8 By 84 6k 99472
Sl 465 ——— .. 78561

178033
i 89016. Sinus
"1arcusNC 62. gr. 533. cuins compl. et BN.27. gr. 6 L.
'm. quo fubtralto de B G. complemento clenatio-

nis poli 0. gr. 25. m. rcl1nqmtur arcus NG. 13. grv
18%. m.per ax. 4. ‘

HL Vt BN.27%. 61. ad BKN. rad. ita BK.16%. 10
45563 . 100000 27843
100000 219476 i

ad 61108. finum anguli BNK ucl ONG. 37. 8- 40’
-m, Pcr ax. 3. &pcrcomp i

I « Vvt
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1y, Vienos. re@tus. ad NG. 13. gr. 18%. m. ita GNO. 37%. 40
100000 23024 61108. :
ad14069. finum arcus OG. diftantiz axis GL. 2 me-
ridianaplani OL. 8. gr. s£. m. perax. 3. ;
V. Vttangens 6No.37% 40" ad rad. ita tang. co. %5’

77196 100000 14212,
200000 129540 adi18410.{i#

- numarcus No. diftantie meridianz plani or A meri-

dianalociNL. 30gr. 361 m. perax. 2. & per comp. 2:
Cualentlo abfoluto du-
santur 1. horizon loci
A C.2. uerticalts plant
B 9. 3.Horizon plzzlm'
ABC Q. ¢. Incuins
guidrante 4 9. (né-
pejuxta polum antar-
icim, qui Sfolus fu-
pra tale planum ex-
[Par ( primum nume-
retur diftantia meri-
dinneloci a uerticali
plani 22.gr. 3. m. & ) :
per terminune numerarionis P. ducatur meridianaplani LP.
Deinde a punito P numeretir diftantia, meridiane planiz
meridianalocs,r0. gr. 365 m. & per terminnim PUTRETALio
wis M. dicatur meridianaplani L M. Denig, & punéto M im
grameung, partein numereiny elewatio poli propria finedi-
Jantia axis ameridianaplani 8. gr. st.m. & per rermintm

; Ll iij . numera-

A
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pumerations M. ducatiy meridiana plszM Denig, a Pﬂ;;~
o M. in. gtmm;z% pdrtem numeretuy elenatio b oli pre prm
Sine diflantiaaxis a meridiana planis. gr. sy.m. & per ter-
minnm ﬂumemtzamu agatuy axs L. extodfmdw J# pra
wmeridianam Plzmz L 2. angulo AL 1.

: CAsvs TERTIVS.

Sideniqs; arcus BN.repertus fuerit mador complcmen-
to cenationis poliB G. indicio eft, planum ultra pos
lum arcticum incli-
Schems RAtum efle:adeog;
XCPIL polum ar&ictifupra
tale planum extol-
li debere, angulo ta-
to, quantus Telt an-
gulus GL O. quem A
metitur arcus G O.
quem ‘arcum una
cum arcu, ON por~
roitareperies, utin
cafupracedente.
EXEMPL VM. Sitplanum meridionaledeclinatum
dextrum 35. gr. §4. m. inclinatum uerfus polumaréi-
cums: gr. 43. m. Bt fitrurfum eleuatio poli 49, gr-35.
m. Quarantnr autem meridiana loci & plani, una cil
eleuatione poli fupra planum Calculus talis erit.
I VtBF. rad. ad FC. 543 6% jta BK. 75% 43’
_fE;BEioo tang. 138144. - Sinus 96909.
ad 133874 tangentemarcus KN, diftantiz meri-
. dianz locia uerticali plani s3. gr. 141 m, perax.2.
ILKN.
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“IOKN. 535 1% ——s5% M

BK. 75. 43.~-——rg. 17.
128. $7%. 67.  3l%. —--—= 02404,
38, $7%. e e 62875
29529.
14764..

/%inus arcus NC 8. gr.29% m. caius complementit
elt BN. 81 gr.30%. m. Vnde fifubtrahas BG. 4o.gr.
125, m. reftabitarcus G N. 41 gr. s%. n1. perax. 4.

III Vt BN. 31 gr. 30%. ad BKN. 9ol itaBK. 75% 47’

98903. 100000. 96909.
I00000. 101108.

ad 97982 finumanguliBNK. fiue ONG. 78. gr. 16.
.~ . perax. 3. & per comp. 7.
1V. Vtnoc.reGtus ad NG. £7. gr. S M. ita ONG. 78%. 74.
_ 100000 -65726. . 97982.
ad 64399. finum arcus O G. diltantiam axis 2 meri-
dianaplani40.gr. §4. M. perax. 3.
Y Vt tang. GNo. 78. gr. 76" ad rad. ita tang. co.40% 5%,
. q8r470. Iooooo. S4182,
rgoooo. 207009.
ad 77483 finum arcusON. diftantiz meridi-
anz plani 4 meridianalocize. gr. 4. m. perax. &
comp. z.

Caleulo abfoluto : [it horizon loci A C. nerticalss lei KD.

i:orzz,w plmt AKCD. Ingno Przmum mineretuy a Ptmﬂo
werticals
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wertisal; K. nerfus C.difantinmeridianaloci awerticali plani
535 14'L. & per ter-, -
mintm RUTIEFALionts
N. ducatur mevidiana
loci L N. Deinde a4
meridiana loci népe a
o bemd:pmé?o N, retr.b #i-
xCpIIL e diftantiame- 4|
ridiane plani ro. gr.
g B, @ per termi-
nim nwmerationss O
ducatur  meridiana
plani LO. Agua de-
‘inceps nusseretur ele- S
uatio polipropriafine diffantinaxs, a meridiana plani go.
g5z . (ﬁ‘.pfr terminum numerationssG. ducatur axi LG,
extollendus fupra meridianam plani L 0. angulo G L 0.
PROBLEMA QVARTVM.
Lineas hararias inquowss plano ducere.

Axis eft plano aduerfus uel parallelus.
Siaxis it plano aduerfus; linex horariz omnesad ra-
dicem axisfiue ad centrum Scioterici concurrunt.
Cumenim plana circulorum horariorum cmnia ad -
axem concurrant:etiam fe&tiones illorum planorum,
a plano Scioterici fadtas,ad axem concurrere necefle
eft. ' :
Axss antem plano aduerfiss, eff eidem rectus neloblignys.
Siaxis [it plano reclus,ut eft inplano ad dequator? parallelo,
linez
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dines hommz omnes aqualibus inuicem anguli ad vadicem
AXI5 COnCUrIUnt.
Defcriptoigi-
turin talipla-
no  circulo
xquatoris, &
ecodem in 24.
partes diui-
fo, ac diuifi-
onibus ad cé-
trum Sciote-
rici du&is, li-
ncx horarie
du&tz erunt:
ut faGtum ui-
desin adiun-
Qa figura.
87 axis it plano obliguus : ut eft in quonss plano ad Aequato-
rem obliguo : linee horarieplerag, z'mgmlz’law ad axem an-
gulis concuyrunt. Reperinntur antem ﬁalzme hocmodo :
A pun&o quolibet axis tanquam a centromundi uer-
bigratia,in meridionali declinato dextro3zo.gr. pi-
&o axis E. ducatur reGta normalis tanquam radius
quispiam Aequatoris E F. quarefta ubi in meridiani
plani inciderit ({iue eafiteadem cum meridianaloci.
fiuc non)ibiper meridianam plani traijciatur aliare-
Ganormalis FQ. qua erit communis feGtio 2quato-
ris cum plano.Deinde radius Aquatoris FE. repona-
tur in meridianam plani,ut it FG. Atq; exG. tanqui
M m excen-

1
)
|

Schema

XCIX.
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_ excentro mundi difcribatur circulus Aquatoris qua-

tuslibet FK. Acrurfus ducatur aliusradius Aquato=
ris € centro G.ad interfe®tionem linex zquatoris cum
meridiana loci ffue cum linea horz duodecime. Qui
radius ubi fecucrit circulumZquatoris ( hicautem fe-
catin puncto K. jindeinitio falto femicirculusAqua-
toris,communife‘&ioni A quatoris & pIani oppoﬁ-
tus diuidatur in partes zquales 2. ac per {ingulas diui-
fiones ¢ centro G. ducantur reGx deletiles, quales
funt GP,G Q,&c. quae ubi communem feGtionem A=
quatoris & planiatrigerint, ibilinez horarie dinifto-

E nibus
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nibusillis rc.fpondcntcs neceflario tranfibunt. Etfic
{ingularum horariarum ducendarum duo pun&ta ha-
bebuntur, unum in centro Scioterici L. ubi omnes
concurrunt: alterum in comuni [eGione Aquatoris
& plani,finein lineaFQ : per quam omnes tranfeunt.
Per qua duo pun&a fi ducanturrete L QLP, &e. li-
nex horariz duflz erunt.

€ Siaxis f ¢ plamo parallelus,ut eft in Pld?za guonts sad Aegmz-
toremrecto: (qualiaplana ;zobz; funt é uerticalibus orienta-
lia & occidentalia, O ex inclinatis eaque usg, adpolum incli-
nantur: lz/’a. bomf'zaz nusquan in Plcma CORCUYFHuL: gum
zotas earnm cmcmfm eft ad axems : quitale planum nusquams
attingit) fed funt innicem parallele.: quia omnes [unt ad axé

[l -
L T VY UR P v fammasccmmssnacannnadnn —Aenan e

Mm G parallela:

e .S’r:fae%d

CL
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parallela: propter axem plano parallelim.

Reperiantur autem eodem fere modo, quo ille qua ad axem
concurrunt : nempe linea Aequatorss per circulnm Aequato-
725 178 [téas horas dinifd.Tantum hoc intereft, quod thi per duo
pzmé'r'a oélfgw - hic pfr wnicum puncium recte ducuntur.
EXEMPLVM primum eft uerticale orientale, in quo
diuifio circuli £quatoris incipitab horaria fexta :qua
eadem intaliplanoutetiamin planooccidentali eft
meridiana plani. Nam meridiana loci in huiusmodi
plananonincidit : quippe cum huiusmodi planaa
meridiano loci non fecentur,fed fintipfi parallela.

-_..o..-.-'

l¢ 5
h--‘---ihm.ﬂlumlll AMAAAAMBBABAARAssasaAnSbBEBAGScs o

. Exemplum
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EXEMPLVM alterum efto meridionale declina-
tum dextrum29. gr. s9. m. fub uerticali fuo re&<¢ incli-
natum 23. gr. 3. m. at {fub meridiano obliqu¢ inclina-
tum 40. gr.25. m. hoc ef,usquead polum. In quo di-
uifiocirculi Aquatoris prorfus utin obliquiftylari-
busincipita pun&to K. Catera fiuntutin planis Ori-
entalibus & occidentalibus.

FINIS.

Mm ijj Bartholo- :



26f PROBLEMATVM ASTRONOMICORVM

Bartholomzi Pitifci
Grunbergenfis

PROBLEMATVM

ASTRONOMICORVM
LIBRISEX.
PRAFATIO.

AS tronomia partes (meo quidem indicio) funt due : una de
mort flellarnm omninm communi . alterademotu tam fixa-
mm,gm%m erraticarum proprio. otus [fellarum omminm
communis ruyfim eff duples: unus rewolutionss,alter trepids-
tionss. Motus renolutionts ffellarum omninm communis, eft
motus civeulars perfeitus g aqualis, circaaxem munds
Sfuper polis mnndz, nownin ronauel decima aligua Sphara, f¢d
infolo Dei inffie fixss - ab ortnin occafiim tendens, ¢ periodo
[fita definiens tempus,quod Graci vvné:g’,uegov q.d. noctidinr-
num, latini diem cinilem wocant. Motus trepidationss [fella-
it omninm communis eff motus circulars imperfectus &
inequalis,circa axem coluri SolfFitiorum : quo tote celorum
machina,tanguam axi zodiaci affixa, modo ad axem munds
accedit propins,modo ab eo recedit longius, & ita obliguita-
tem Zodiaci & Aequatoris,modo maiorem fucit,modo mino-
rem : hinc inde amedio digrediens per ferupula prima duode-
cim, 7 ad idem extrenum rvediens annis Aegyptifs 3434

Ndotus
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PRAEF ATIO. i S

Motus longitudinis tam fixarum,quam erraticarnm propri-
us omnis,eft motus circularss perfectus, G quoad apparentiam
inaqualts: aboccafiuin orium : fixarum & foli, circaaxem
Zodiaci : veliguarum erraticarnm circa proprios-quosdam
axes & inter [efe & ab axe zodiaci diner(os :unde ipfis preter
motum longitudinis, etiammotus latitndins ine(fe dicitur.
Demotuigitur renolutionss [fellarum omninm communi, erit
roblematum noffrornm liber primus. De motu trepidationtss
itidem flellarum omninm communi,liber [ecundss. De
moty fixarum proprio,liber rertins. De motu [olis
proprio, liber quartus. Demotuluns proprio
liber quintus. De calenlo Eclipfium Solis
& Lunz biber fextus & po-
Srremus.

Bartholomzi
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Bartholomi Pitifci
Grunbergenfis
PROBLEMATVM

ASTRONOMICORV}M
LIBERPRIMVS. -

De motureuolutionis {tellarum omnium
communi,
Sine
Demotu czli diurno.
PROBLEMA PRIMVM.

eAltitndinem Solis fupra horizontem quonss momento

depre/amdm.’. Ptol. lib. 2. c. 5. Cop. bb.2.c.6.
Altitudo Solis fupra horizontem rc&iflimé capitur
per Quadrantem. At colligi tamé etiam poteft ex um-

bris,{iue re&is:fiue :
uerfis : hocmodo-
Sit planum hori-
zontale CED. &in
Schema €O gnOMoON perpé-
cryy.  diculariter ere&usA\ Fl‘\ / B
F centrum mundi . /D

; Ei G H
referens, &in par-
tes xquales quot-
. - Lo
libet, uerbi gratia, LA

in partes

EF,extremitate fua
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in partes zquales 10 0. diuifus. Bt fit obferuata umbrd’

- - .olisEG. fparfaa fummitate corporis Solarisr.
(Nam umbra EH. fparfa a centro Solis L. tota cerni ne-
quit: propterea quod parsilliusumbra G H. afupre=
mo gibbo SolisI. perpetuo illuminatur) Sit inquam
obfernataumbrareta fupremi gibbi folaris EG.75.
partium.Quzratur autem angulus EG F. 2qualis an-
gulo altitudinis AFI. Dico:

Vt EG. umbra reGaad E E. gnomongéita EG radius,

gl 100.. . 100000

ad EF.105263. tangentemanguli EGF. fiue AFL
cuius menfura eftarcus A L 46. gr. 28. m. unde fub-
traltus femidiameter Solis L L 15. m. relinquit alti-
tudinem centriSolis A L. 46. gr. 13. m.

Vel.

Sit planum uertica-
le CED. & in eo
gnomon normali-
ter fixus EF. extre-
mitate fua attin-
gens centrum mun- 4
di F. & in partes
xquales 100. diui-
{us. Etfit obferuata
umbra uerfa Solis
EG. 103}. partium,
oﬁcndcns altitudi-
nemimigibbiSolis 1. (Nam umbra centri EH. rurfus

.E.-.---.. it B

tota cerninequit : quia pars HG. ab imo gibbo Solis:

‘Nn L illumi-

w

Schema
ci7.
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- diftantiz dimidi-

272 PROBLEMATVM ASTRONOMICORAM

¥. :lluminatur) Queratur autem angulus altitadinis
EF G. fiuelFA. Dico:
VtFE.gnomon ad E G. umbram uerfam:ita FE. rad-
100 ; 103432, 100000,
ad E G.103432. tangentem anguli EFG. uel IFA.
hoceft,arcus I A. #5. gr. 58. m. cui fiaddas {emidia-
metrum SolisI L. 15. m. efficitur altitudo centri So—
lis 46. gr. 13. m.

: PROBLEMA SECVNDV M.
Ex altitudine Solisin meridie utrizsque [olftstii capta,

diftantiam tropicorum, &S maximam declinationem So~

lis,ac fimul elenationem poli colligere. Ptol. lib. 1. c. 2.
€5 b 2.c.s. Copern. lib.2.c. 2.

Altitudinem mi-
norem, uerbi gra-
tia BL “fubduca
maiore B M. quod
reftat IM. <t di- \.
ﬂantlatroplcoru gl
IK & MP. cuius

umIAuel AMeft
maxima declina-
tio Solis : quaad-
dita ad BI. uel fub-
tra&ta de BM oftenditur B A, eleuatio Zquatoris AEC,
fupra horizontem BED. cui eleuationi Equatoris
BA. ex oppoﬁto refpondet depreflio Aquatoris DC.

cuius




: LankRPRIMYS (ia s o'dn. vy
znius complementums, et DF. cleuatio poliF. fupra
horizontis pun&umD.

EXEMPLV M. Sitobfernata Heidelbergz altitudo
Solisin bruma BI16. gr. s7. m. Atin Solftitio xftiuo
B M. 63. gr. 53. m.
Erunt

B M. 63. 53.

_ Bl 16 57
Diftantia troplcorum IM 46.56.
Mazxima declinatio. __IA Pai gl
Eleuatio Aquatoris. BA. 40. 25.
Elcuatiopoli. DF. 49. 35.

PROBLEMATERTIVM.

Datamaxima declinatione Solss, fingularam [ignifers
pzzrz‘mm declinationes i mwmre. Prol. lib. t.c. 13. Cop

bib.z.c.3. _
Sit colurus folftiti- - r e
orum,idemq;Meri-
dianus ABCD.
A quator BED. Sig-
nifer AEC. polus -
XEquatoris F. meri-
dianus quispiam B
- FGH. ablcindens
defignifero arcum
EG. &notans pun-
Gum G. cuiusquz-
ratur declinatiocH.

Nn ij Sint
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Sintautem data,arcus Signiferi EG. 30.gr. undcum
ipfius complemento G A. 60.’gr. Item declinatio ma-
xima A E B. uel A B. 23. gr. 28. m. una cum ipfius com-
plemento A F. 66. gr. 32. m. Quiaigiturcirculi F A B.&
FGH. perpolum AZquatoris F. & fignifer AE C. per
polum coluri AB CD. tranfeunt : ideoanguli ad A,B,
& F. funt reQipersz. p.1. Quiauero anguliad A,B, &
F. funtredis ideo uel foluoTriangulum # E G. per axi-
oma primumaut tertium;& dico: :
perax. 1. Vi EA. ad BA. 23% 2¢. ita EG. 30. gr-
perax.3. GHE. HEG.

— YR

100000. 39822. FOQO00. 8 e
ad G H.19911-—-11 gr. 29. m. uelquod multd eft
compendiofius,foluo Triangulum AF G. per axio-
ma quartum.hocmodo:

AG. 60. o0.—- 60, o.
AF. 66. 32.-——123. 28,

126. 32. 83. 28.-—--99350
Exciz6. a2 "5_9_5_‘29
* 19910,

H
Sinus arcus F G.11. gr.29. m.
NB. Hocmodo,nempe per axtoma qruarium,omnes & declinationes Solis €6 la-

titudines religuorumplanetarum absqg, omni uel multiplicatione ucl dinifione
perfolam additionem 3 fubtraciionem reperire pates,

PROBLEMA QVARTV M.
Data maxima declinarione Soli fengularnm Signiferi
partiwm afcenfiones refias inuenive. Ptoly lib. 1. ¢, 14.
Cop.lib. 2.¢.3. _
Wt Afcenfio
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Afcenfio reCta ali- T
cuius partis Signi- '
feri dicitur arcus
Aquatoris, qui cli
illa partein Sphaera
reta fimul afcen-

dit. Vtpartis Signi- B ‘
feri GE afcenfio H
reCta eltHE, quia
pun&tumH.eodem
momento.cum pi-

&o G.attingit hori-
zontemreGum FG H. Notum enim’ eft¢ Sphericis
quemuis circulum per polos mundi du&tum efiehori-
zonteminaliquaregione fub Sphera re&a (hoc eft,
fub Aquatore) fita. =
Sintigitur data, quapridem: nempe arcus Signiferi
E G. 30. gr. una cum ipfius complemento GA. 60. gr.
Et maxima declinatio Solis A B. 23. gr.28. m. unacum
ipfius complemento AF. 66.gr.32.m. Et deniq; an-
guliad A, B & H. re&ti. Quzratur autem afcenfio re-
GaHE. Dico:in Triangulo B FH.
VtAF.66.gr.32.m. ad AG. 6o. gr. ita FB. 90. gr.
perax.2. Sinus 91792.  tang-17320s5.. - 160000. ©
per comp. L.---100000. SO H56 J1gl
fecans complemennAF ad 188822, tangentem ar-
cus BH. 62. gr. 6. m. cuius complementum eft HE.
- 27.gr.54. m. afcenfioreta quaeﬁta,perax &per
compend. 1.

Nn ijj PROBLE-
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- fimul afcendit: ut afcenfio obhqua partis Signiferi-

Schema
Vil

PROBLEMA QVINTVM

Datss declinatione €5 afcenfione reaund cum e[eudtz-
one Pou,[' ngulamm Signiferi partium afeenfiones obls-
uats inuensre. Prol.lib. 2.c.7.Cop. lib 2. c. 3.

Afcenfio obliqua alicuius partis Signiferi diciturar-
cus Alquatoris,quicumilla partein Sphard obliqua

H L eftarcus Aquatoris HE. quiaarcusille H E fimul
afcendit fupra horizontem obliquumBED in fpha-
raobliqua:in quaeleuatio polieft DK.

- Casvs PRIM VS,
8i Sol it in i igno aliquo boreo, qualia figna funt % ¥ IT 6_.5

Q .
Sit meridianus A B

CD. AquatorAEC.
Signifer FL1. Hori-
zonobliquus BED.' F
eleuatio poli DK.
Arcusaliquis’ Signi-g
feri HL. eiusque de-
clinatio L M. & afcé-
fio re&ta HM.. alcen-
fio obliqua HE. dif-
ferentia afcenfiona-
lisE M. Etin Trian-
guloEL M. fintdata preeterreGumad M. compl. ele-
uationis poliLEM. fiue D C. 40. gr. 25. m. & declina-
tioL M. 1r. gr. 2. m. & deniqs afcenfio re@a HM. 27.

gt s4.m.

«a



D

LIB’ER‘PRIMvs : T Sk
gr. s4. m. Quaratur autem EM. differentia alcenfio-
nalis: quzdemta de afcenfione reta HM relinquat

alcenfionem obhquamHE Dico:
Vt DC. 40.gr. 25.m. ad CE. rad. ita LM. n% 29"

“T. 85157. 85157. 100600, i rosrg
100000 117430.

ad 23855. finum arcus M E.13. gr. 48. m. quo detra—

Qo de afcenflionere@a HM. 27. gr. 4. m. relinquis

tur afcenfio obliqua HE. 14. gr. 6. m.

CASVSSECVNDVS.

82 Solfit in figro aliquo a.fﬂ’mlz, qualiafigna ﬁmt W, L, R
b R
Slgmfcro exiften-
teFH I, cxteris, ut
ante: Sit datapor-
tio ngmfcrl HL
nemp¢ finis libra,
uel/ {principium
Scorpij 30.gr.eitis-
que declinatio L.
1. 29", & afcenfio
rea HM. 27. gr.
$4.m. unacum de-
clinatione maxi-
ma. LH M. 23% 28", Dico:

- Schema
o CVIIL.

Vt BA. 40. gr. 25. m. ad AE rad jtalL M. 11 29."

e )

perax. 2. T. 85557, . 100000 T.20355.
percop.z. 100000 II1743Q0

ad 23855
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ad23855. inumarcus E M, 13. gr. 48. m. quo addito

. ad afcenfionem re@am HM. 27. gr. s4. m. efficitur

. alcenfio obliquaHE. 41. gr. 42. m. g
CONSECTARIVM. Differentiz ergo afcenfio-
nalesin utrogs femicirculo Signiferi funt exdem: fed
in femicirculo boreali funt ab afcenfionibus rectis
auferenda: in femicirculo reliquo funt '1d afcenfios
nesrectas addenda.

PROBLEMA SEXTVM. .

Data declinatione Solis,una cum elenatione poli, fingn-
larum figniferi partium arcum femidinrnum, hoc ef?,
quantitatem dieireperive.Copern. lib. 2. c. 7.
Differétia diei in-
aqualis ab zquali
nihil alind eft,qua
differentia alcen-
fionisretzab ob-
liqua: utCoperniz. o,
cus monetlib.2. c.
o.etresipfa docet.
Si enim principij
tauriG.data decli-
I’latIOGH IL.g1.29.
. Una cum com- :
pleméto eleuationis poh GEH. so0. gr 2. m. & angule’

re&to adH.Queeratur auté arcusEquatoris EH.qui ad-
ditus ad quadrantem A E. oftendat quantitatem ar-
cus femidiurni A H. uelin paralleloSolis M G. Ratio
tinatio prorfus eadem erit,qua in problemate antece-
dente:nempe, * < *NVEC D,
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Vt CD. 40% 25, ad CE.rad. ita GH. n% 29"
T. 85157. 100000. T.20315.
100000, T.comp. 717430,
ad238ss. inum arcus EG. s3%. 48" cui arcui refpon-
dent,Hora o. minuta 41. Ergo,quando Sol eftin prin-
cipio tauri, dieseft horarum rz. & 22. minutorum.
Nam bis 47, m. funtz. hora, 22.m. quz addita adzz.
horasefficiunt rz. H. & 22.m. :
CONSECTARIV M. Hinccuiuscunque regionis,
fidatafitelenatio poli, una cum declinatione maxi-
ma: dabitur etiam dies maximus. Etcontra: {idatus
fit dies maximus, una cum declinatione maxima, da-
bitur etiam eleuatio poli.
PROBLEMASEPTIMVM.
Datadeclinatione Solis,und cum elenatione pols, fingu=
larum fignifers partinm,latitudimem ortinam innenire.
Ptol.bib. 2.c. 2. Cop. lih. 2.c. 7.

Latitudo ortiua di-
citurarcus horizon-
tisinter Aquatorem
&orientemaliquem
{igniferi gradum in-
terceptus,utEL. In-
uenitur autem hoc
modo.
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Schema
CIX.

Tosad A.reQus per

2f0, PROBLEMATVH ASTRONOMICORVM ;
Vit LEM. 40% 1. ad 'M. 72% 29", ita E ML, raa '

perax. 3. «64834: - 19908, | moooa o=
percop. 7. ro0a00. 754239.
~ Secans compl GEH. ad30706. finumarcus
E G0

A PROBLEMAYOCTAVVM:

Datis loco €5 declinatione Solisuna cum eleuatione po-
lr,altitudinem eins [ispra-horizontem ad quamuis bord
muenive.

‘Casv sPRIMVS.

Si Solf t in Aequatore,hoc eftin principio librenel ariets.
Sit hora fecunda a : G j
meridie, & Solad
H. conftitutus: a- .~ A
deoq; fit-angulus_

AGH. fiue arcus B, :
AH. 30. gr. arcus ' A
A G.zqualis eleua- I

tionipoli FK. 49. \- %
gr.35.m. Et angu-

57.p. 7. Soluo Tri-
angulum AGH.per
ax. 4. hocmoda: ~ :

: AH. 308



S 4 1.1BER PRIMVS, - v -7 AEr
AH. 30%  o-—30% /0l
AG. 49, 35.-—40. 2. _

79. 350 70, 2f.-—-— 9421}

Zoa 35 78080
' 712295
50147,
Sinus arcus I—IL altitudinis ©. fupra horizontem
34% 9"

CAsvVvs SECVYNDVS.
i Solfst in aligno figno boreo.
8it rurfus hora fe-
cunda a meridie,
adeoque it angu-
lus GFH. 0. gr. (i~
uearcus AM. Sol
autem f{itinzs. gr.
Tauri, nempe ad 1
punum H. cuius |
punéi declinatio
HM. elt s 27, &
quaratur eiusalti-
tudo HL. Soluen-
dum uenit Triangulum obliquangulum F G H. cuius
latera duo nota funt FG. complementum eleuationis
poligo%.25". & FH. complementum declinationis So-
lis 73.39. unacum angulo GFH. 30. gr. Itaigitur pro-
’ccdo pc1 axioma quartum.

Schema
oK

Qo ij FG. 40,



222 PROBLEMATVM As‘rnoxomconvu
FG. 40. 25.—=-40:.23. B
EH. 72 30 =-—r5. 08},

Ll 4% §6. 4.6--—-83644
il A { 40780.°
GFH. 30% 0o.-100000 124424
60 O 86602 72212 /7
13308,

Vtrooooo.ad 72212.itar32308.
7 ad 9674. quo detratto de 83644. relinquitur 73970.
: {inus arcus H L. altitudinis folaris 47% 42",

Casvs TERTIVS.

Si Sol it in figno 4lzguo anflrals.

Sitetiamin hoc ca-
fudata hora fecun- -
da a meridie, hoc
eft, angulus GFH.
Schema €tiam-in hoc cafu
cxr. lito.gr. Solautem
in pundo H. fit
conftitutus ad prin-

cipium Scorpij: cu-
iusdeclinatio HM.

el 2% 29" Arcus

igitur FH. eft qua-

drante maior. Ergo :

pro Triangulo G FH. nunc foluo Triangulum NHO.
perax1oma4 hocmodo

NO. 40.



vt o oA IBERIPRIMES: 23008 ol
‘NO- 4‘-0. zfo "-“'"4.0- 251

NH:. 78 . 3L -—-~--;u.__29;____
118. | 56. S sk s pRE A 5500
28" %6, : e ASRTD g
(o RN oY m b 27072
HNO.150. 0. 100000. -63536.
60. 0-—-86602.
186602. : s n

Vtioo000. ad 63536. ita186602.
ad 118559, de quo fifubtrahas 78693. reftabit 39866.
- finus exceflus tertij lateris, nempefinus altitudinis
folaris HL. 23%.30".

PROBLEMA NONVM
Data dttmdme Solis latitudinem einsa  meridiano fup=

putare.

Latitudo Solis 3 mcndlano eltarcus horizontis inter
meridianum &uerticalem ,qui per folem tranfit,inter-
ceptus,utin pracedentibus tribys Schematibus arcus
1L. Quiarcus facilime rcpentur per axioma 3. hoc
modo.

In primo cafu przzccdcntls problematis.

VtGH coplealtitudinis 553, 51'. ad GFH.30. gr. ita FH.909

Sin. 82757, .« Sin.s0000.  100000.
Cdp.1.100000. f 120835.

Sec.cop. Fr: ad 60417. ﬁnuanguhHGF uelIGL, hoc.
eft,arcusIL.37. gr.10. m. ,

: In fecundo cafu: - '

Qo iij VtGH.



w28z PROBLEMATVM ASTRONOMICORVM.
Vit GH. 42% 18..ad. GFH. 30. gr. ita FH. 73% 39",
' 67301 ; $0000. 7 95056.
ad 71288. finum anguliF GH. uel IGL. hocef}, ar-
cusIL. 45.28.

Intertiocafu:

Vt GH. 66. 30.ad GFH. 3o. gr. ita FH. 78.31.
9l700. s0000. 07998,

ad 53430. f'num anguliFGH. uel IGL. hoceﬂ are

cusIL 329185

"PROBLEMA DECIMVM

Et Solis ¢ omniumomnino flellarum declinationes ob-
[fernare. : '

Per Quadrantem obleruaaltitudinem flellz in circu-
lomeridiano. Que altitudo {i fuerit maioraltitudine
Aequatoris,hanc abilla fubtrahe: fin minor,fac con-
trarium : & habebis declinationem f{telle quafitam,
Exempli gratia. Si
Solis altitudo in cir-
culo meridiano per A
Schema Quadrantem obfer- F
cpirr. uvatafitBE.35.gr.iz.m.
fubtraltisBF. 35. gr. g
1. de altitudine A~
quatoris B A. 405 25"
remanet declinatio
SolisFA. 5. gr.13.m.

PROBLE=



Lizer PrIMVS: 285
2 "PROBLEMA VNDECIMVM.
Ex obferuata dechnatione Soliz locum eins in Ecly iptica

1‘epem‘e. :
Sitobfcruata declinatio SolisFA. 5. gr.13. m. Quara-
tur autem locus eius in Ecliptica,hoc eft,queratur arz
cusFH. quiaigiturin Triangulo F A H. prater reCtum’
'ld A. notus eﬁ obliquus ad H. nempe declinatio ma-
xima23. gr. 28. m. &infuper etiam latus F A. declina-
tio nuper obferuata,dico perax. 3.
VtAHFE. 23‘3._2_8_'_1 ad AF 5.gr. 13. m. itaFA H. go.gr.
e & 9092, T00000.
C6p.1. 1000 00. 241120.

" 8cc.compl. AHF.ad 22831 finumarcus FH. 13. gr.

- 12.m. quoatcu detratto de figno pifcium 30.gr. ap-~
paret Solem effein 7. gr. 48. m. pifcium.

Videturautem Sol 24 horarum fpacio unum feré gra-

dum pcrtranf'lc Veniuntitaque pro horaria portios

Vide
Schema
CVIL

ne fcrup. 2% 21 Vndead quamhbctallamhoramcon*--

ftitutam facnlc conietabiturlocuseius,inquit Coper-
nicus lib.2. c. 74. ,
PROBLEMA DVODECIMV M.
. Afeenfiones vétas fixarum inuenive. .
Afcenﬁoncm reCtam primz alicuius felle fixz ficir-

uenies. In meridie obferua deélinationem Solis,&in-

decollige afcenlionem eius'reCtam per problemata
pracedentia. Deinde horologium quoddam automa-

ton indubitate fidei exaltc compone ad motumSolis.
Porro obfe1 ua,quothorls a meridie ftella fixa, cuius’

alcenflionem



286 PROBLEMATVM ASTRONOMICORVM

alcenfionem re&tam inquiris, ad meridianum perue-
mnerit.Deniqyhorasillasin gradus & fcrupula Aqua-
toris conuerfasadde ad alcenfionem re&am Solis, &
habebis afcenfionem reGtam ftellx fixe quafitam.
Excmpligratia. Primum in meridie it obleruataal-
cenfioreta Solisad K. conftituti, IL. 80. gr. Deinde
horis nouem a meridie elapfis {it obleruatus tranfitus
{tellz alicuius fixze
M.per meridianum M/\

B AM. Atquihoris 4 '
noué afcenderunt N-

IA: 17y vzl n
{ingulis enim horis B
Schema alcendunt zs. gro L.

CXIL m. Additis ergo IA
135. 224, ad 1L, 80:
gr. manifeftum fit, 7 /b
afcenfionem re(ta G \y =
ftelle fixe M.h.e. ,
arcum Aquatoris
AL. 4 principio Arietis L. efle225. gr. 22} ‘
@ Inucntaautem alcenfionereGtaunius alicuius ftel-
lx fixz, reliquarum fixarum omnium afcenfiones re-
&asinde colligeshocmodo: :
Sitpriusinuentaalcenfiorea ftelle fixx M.nempe
arcus A L. Nuncautem quaratur alcenfio recta flelle
fixz N. hoceft,arcus O L. obferunatis declinationibus
AM&ON. per problema 9. & notata difiantia M N.
yel per Quadrantem uel per Sextantem. Quia in Tri-

. angu[o




piar s B IBERRRINVS runTro T 2
angliloMFN,  notafuntomnia tria latera : nempe

MF. & NF. complementa declinationum & M N. di-
frantia ftellaram - inde per ax. 4. muefhgabls anguli
MEN. cuius menfuraeftarcus A O. quo detrato'de

afcenfionérefa ftelleM. ncmpc dearcu A L. remaz

nebitarcus OL. alcenfio reta ftelle N. |
PROBLEMA DECIMVM.TERTIVM.

Datadeclnatione (5 afcenfione refta alicuius flellefF
Xe,eins longztudmcm ab equinotiio uerno, Ef [smtud:-
nem ab Ecliptica fi Wpputare.

Sit: meridianus
ABC. ZAquator
AEC,. Ecliptica
BED.polus £qua-
toris F. polus E-
cliptice G. & fit
ftellz H. data de- 4|
clinatio HK. &
afcenfiore&ta KE.
quaratur antem
longitude EL &
latitudo IH. Pri-
mum in Trlangu-

- Schema
i

CXIIL

loKEL: quiapraterre@tumad K notus eft angulus .
maximea declinationis Solis K’E L, & mfupcr afcenfio *

re&ta ftelle KE. Dico.

1 VtEA.rad adAB: tang. mﬂlmxdcdmatloms,lta:

E K. finus afcenfionis re@z,ad tangentemarcus
Pp KL f{inus
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KL.quodetralto de declinatione {telle K H. relm- :
quiturarcus L H. perax. 2. '

IL VitKL.adKEL.itaKE. adKLE peusxs cui -
quaturlLH periz. p. L

1L VtKEL.adKL.ita LKE. ad LE. perax.:

1V. VtHIL. ad HL.itaIL H. ad I M. lantudmcmﬂel-
lzperax.s. ‘

V. VitangensILH. ad md ita tangens I H. ad {inum
IL. perax.2. quolL. additoad L E. efficiturarcusIE.
. quodetratode circulo toto ‘relinquitur arcus

EDBL.Longitudo ftellzab Zquino&io uernoE.

PROBLEMA DECIMVM QVARTVM.

"Data dec[md,tzane ¢ [czrzmdme Jlelle long:mdmem

Schema
CXIy.

euus muenire. Cop. Lz.cz.

Exempli gratia: Sit Splca: uirginis obferuata altituda
in meridiano 27. gr. feré. Qualem obleruanit Copcr—
nicus  Frueburgi
Prufliz, Annoiszs.
ubi ecleuatio- poli
elt54%.19". Declina-
tio igitur auftrina
ftellx fuitg. gr.40. €
m. per problema
o. Et fit latitudo
ftelle auftrina da-
taz. gr. 0. m. Que-
raturautem longi- : '
tuda. DcRnpto circulo mcndlano per Equatoris
& Eclipti-




(LipEr PRIMVS. & LT asy.

&.Echpncm polosincedente A BCD. fit fc&:o com-~ -
munis Aquatoris cum meridiano, adeoq; dimetiens
Zquatoris. AEC. feGio communis Eclipticecum
meridiano {iue dimetiens Ecliptice BED. poliEclip-
ticez F& G. principium Cancri D. capricorni B. Decli-
natio auftrinaSpicz{it CNuel AM. per cuius decli-
nationis terminos N & M. ducatur dimetiens paralleli
& quatoris per Spicam tranfeuntis NOM. Latitudo
auflrina Spicz {it D L. uel BH. per cuius latitudinis
terminos L & H. ducatur dimetiens paralleli Eclipti-
cx per Spicam tranfeuntis L O H. quz dimetiens, ubi
fecueritdimetientem Aquatoris, nempe ad puntum
O. ibi eritlocus Spica, ac proinde finusrettus longi-
tudinis Spicz 2 22 quippe ucrfusCapricornum,in pa-
rallelo fuo eritre@a I O. quam querimus. ;
In Triangulis autem a:qmanguhs EBR &KH Qdan-
tur. I Smus arcus A B maximz declinationis Solis.
23. gr.28. m. ncmpcﬁnus R B. 39835.
2. Sinusarcus A H. 25%.28'L. compofiti ex maxima de-
clinatione Solis A B. 23%. zs" & exlatitudineSpicx au-
ftrinaBH.2.gr. nempcﬁnusRH 43012
3. Sinus declinationis auftrinz AM. 8. gr. 40. m. nem-
pe finus O P.15069. :
4: Sinus latitudinis auftrine BH. 2.gr. nempe finus
El 3489. & finus complementiIL.uel 1H. 99939.
Dicoigitur per 46. p. 1.
L Ve RB. 39835 ad BE. 1o00000. ita QH. 43012.
COmMp. 1.100000 2§1036. -
~adHK.107975. B
Sy YR B




Schema
CXF.

20 PROBLEMATVM ASTRONOMICORVM
IL V& RB. 39835. ad BE. 100000. ita PO. 15069;
Comp, 1. 100000. 251036.

: vidgiiadl 2inedOK 308888 1 3 4 ,

SubtraltaautéreGta O K. 373:8. dere@a HK. 107975,
reftat re®ta O H. 70147, quarurfus: fubtrada de reGa
IH.99939. reltat re@ajo. 20792, quanota porro dico:
LIL Ve ITH. 99919. eft 100000. radius; ita 10. 29792

100000 10 00GI.

. eft20810. finus diftantiz Spicz 4 principio libr. 1.
gr.20% 40", Cuifi addas femicirculum 1So. gr. habebis
longitudinem Spicxab Aequino&tio uerno 197. g
20", 40", ad tempus obferuationis Copernici. i

PROBLEMA DECIMVM QVINTVM.

Datalongitudiness latitudine  flelle, erns declinationem
€5 afcenfionem re@am, [imulque medim cals reperire.
Copern. lib. 2. cap. 4. :
Sitcirculus per po-.
los Aequatoris &
Signiferi.  duQus,
nempe colurus fol-
flitiorum ABCD.
Acequator AEC.
Signifer BED. poli p
Zquatoris F. & P.
Poli Signiferi G &
T. Stella. quapiam
H. circulus per po-
los Aquatoris &
centrum  [telle in-




W SLTBER PRIMNVS 7 140 17 201
cedens FHP adeoque declinatio ftcllaaHN afcenfio
re@aEN. Circulus quispiam -per polos Signiferi &
centrum {telle incedens G HT. adeoq; latitudo ftelle
HK.longitudo EK.medium ceeli, ( hoceft, gradus
Ecliptice, cumquoftella H. meridianum attingit)
EM. . Etfintdata.

B A. maxima dcciinatio Solis23%.28%
EK.longitudo {tellz H. nempe oculi ¥, ab zquino-
Giouerno. 635 s8.adan.NC.1588 ‘
HK. latitudo eiusdem ftelle pcrpctua,ucrfus y
-auftrum 5%.10'.
Qu:x:rantur autem
HN. declinatio
EN. afcenfioreCta &
~ENE mcchum cxli,eiusdem ftelle.
Inqulﬁt:o g
- InTrianguloP T H. tria nota funt.
1 latus PT. zqualelateri A B. 23%. 28’
2. latus T H. complementi latitudinis ftellz 84°. 50"

3. angulus HTP. complementum anguli K TB..

‘quiangulus eft complementum longlrudmls ftel-

126 gr.2.m. Vnde angulus HT P. eft153%. 58"
Etnotaduo latera notum angulum includunt.
Inqunronglturlatus tertium P H. perax. 4. hocmodo.
PT. 23% .28.-—-23% 28",

TH. 84 50. ~—-5. 10. 2 :
108. 18 28; 38.-==2=- 47920

18. 18.— 21300.
79319

39659. med. reCtee.
Pp ii HTP.v3%,



LT RS PROBLEM&TVM.ASTRGNO\&ICORVM.
HTP. 153 58

00.---100000. j
63. 58.--89854. :
189854. Sinus uerfus.
Vt100000.ad39659. ita 789854.
ad75294. unde detraltus f{inus 47920. relinquit-
27374. finum re&um excefius tertij lateris, nempe
declinationis ftellz ux. 75%. 57", cui{i addas quadra-
tem PN. fimul innotefcit totii tertiti latus PH. 7055
53", eiusque compl. ad femircirculum,hoceft, com-
plementum declinationis ftelle HF. 749, 7
Qxbus omnibus notis,porro dico per ax. 3.

74- 7. 26, 2
VtPH. zo5. 53..ad PTH. rs3. 8. ite TH 84%. 50"
pd180. ‘ £3889.- ey 99504

ad 45446. {inum anguli HPT. cuius menfura eft
arcus NA.27% 2. cuius compl. EN. 629, §8% eftaf-
cenfio reQa ftelle quafita. At Raijmarus{cribit, eius-
dem {tellz afcenflionem re&am Caflellis codemanno
obferuatam & inuentam efle 63%. ro’. Quz obferuatio,
fire&t¢ a Raiimaro annotata eft, longitudo & latitudo
oculi tauri tam apud Ptolomeum quam apud Copcr-
nicum eft mendofa.
 Denique pro inueniendo medio czli EM.
dico perax. 2. :
VtFA. 9ot ad AN.27%. 2. itaFB. 66.32, compl. AB..
100000. tang. sroz6. Sin:gz729.
ad 4680s. tangentem arcus M B. 25%. 5's cuius com-
plcmentum EM. eft medium czli ftelle H. quafitum
Ge: 55» FINIS Bartholo«




‘LIBER SECYNDVS.

263

Bartholomai Pitifci
Grunbergenfis
| PROBLEMATVM

ASTRONOMICORVM
LIBER SECVNDYVS,

" Deniotutrepidationss itidem flellarnm omminm

CO??????#?”
Siue

De diuerfirateobliquitatss Szgmﬁ:rz
~ PROTHEORIA

~Sitcolurus folftiti-

orum ABCD. &
in co poli Acqua-
toris F. & G. poli
Signifert H & L
Signiferipfe BEDL.

AEquator AKCL. 4

Axis figniferi HEL

axis Aquatoris F

‘EG. Deinde in co-
luro falftittorum
_afflumatur  arcus

MHQ. tantus,

L

e/

‘D

gty

quantaeft differentia inter maximam obliquitatem
ngmfenFM &interminimamF Q. perhuncarcum

MHQ; axis
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MH Q. axis Signiferi & cum eo tota coclorummachi-
na hincinde mouecturabM.perH. inQ.& rurfus aq per
HinM.idgs ¢ motuadmodum inzquali: nempe circa
maximam & minimam Signiferi obliquitatem tardif~
fimo,circa mediamuelociflimo :ut multorum feculo-
rum obferuationes oftendunt. lam motus inzqualis,
nifi mediante aliquo motu @qualiad calculum reuo-
cari non poteft. Polo igitur mediz obliquitatis Signi-
feriH, interuallo dimidizx differentie HQ. uel HM.
defcribaturin fuperficie globiepicyclus MNOP. Et
in eo anomalia {iue diuerfitas obliquitatis Signiferi
xqualiter moueri intelligatur ab M. inN,&c. quo fa-
&to,manifeftum eft,motug fititio zquali per circum-
fercnnam. epicycli MN O P. refpondere motum uerii
perdiametrumM H Q. admodum inzqualem : & qui-
dem omnino talem,qualem obferuationes requirunt:
nempe circaM & Q. tardiffimum, circa H. uelocifii-
" mum. Sintenim xquales arcus MN, OP,PY, &V
' nempe fingulis. graduum.  Manifeftumeftportio-
nes diametri M H Q. illis arcubus refpondentes nem-
peredtas uel quafire@tas M T, SH, HZ, & X Q. admo-
dum eiTc inzquales. M T, enim, X Q.funt{inus uerfi:
SHuero & HZ. funtfinusredi,-eorundem arcuum.
Jam finus uerfus 5. graduum non eft nifi 381 finus ue-~
rore&us eft8715. 'Atquissiingzry. plusquam uicies
continetur. Ergo motus circa extremitates M &
(hoceft, circa maximam & minimam obhqultatcm
Signiferi) plusquam uigecuplo tardior eft motu circa
H CL_gd ante omniaoftendendum erat,

= LR PROBLEMA

o
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_ PROBLEMA PRIMVM. -
eAequalem motum anomalie oé!tqmmm Szgmﬁrz dd
quoduis datum tem rpus colligere.

Ad omnem @qualem motum colligendum, etlam
tempus datum zquale {it oportet. Inzquales autem
funtanniluliani: quippealij dicrum 365. alij dierum
366. Inzquales etiam funt menles Iuliani = quippealij
dierum 30. alij dzcnum 31. alij diertizs. uelvg Inzquaz
fes demqac funt etiam dies ciuiles: propter duas cau-
fas. Prlmum,qula motus Solisin Signifero eftinequa-
lis. Deinde,quia etiam cum zqualibus arcubus Signi-
feri m:cquales arcus Aquatoris alcendunt. Dies auté
ciuilis eft reuolutio totius Aequatoris, & infuper par-
ticule tantx,quanta cum eo arcu Signiferi, quemin-
terim Sol proprio & contrario motuemenfus eft, af~
-cendit. Sed inzqualitas quidem dierum ciuilium nif
it motu lunz,nihil habet momenti : nec nifi ablolu-
to calculo motus Solis intelligi poteft. Ergo eius cor-
redio fub finem problematum de motu Solis differa-
tur.Inzqualitas autem annorum lulianorum cortigi-
tur,reductione corumad annos Aegyptios, quiper-
petuo funta:quales, quippe finguli dierum 365. Cezte-
rum, annilulianiad annos Agyptios reducuntur,
per 4. dinidantur. Sic enim quarti cuiusque anni dies
mtercalans[‘cparatur & inunoquoque anno non ni;
fi365. dies relinquuntur. Menf{ium autem Iulianorum
ma:quahtas cuitatur, dum pro menfibus datis, dies
1llorummcnﬁum ad calculam affimuntur. Exempli

Qq  caufy
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caufa, fit quarendus aliquis motus @qualis ad horam
fecandam pemeridianam diei- 30.Iunij.anni 4N'C,
160.0@: 1 i ;
Primum annos Iulianos completos 1599. reduco ad
annos Acgyp tios hocmodo:
34'3.———annitres,polt bifextilem reliqui.
*'99’9'
AAA (399 dies intercalares.
365. (1. annus Agyptius,ad1599. addédus.
34.--— dies refidui.

Demde numero dies Menfium dati anni currcntls
1600. & funt,dies lanuarij ----31.

Februarij-—29

Marn, e 3] 7m¢4nnm Iulianys 1000, eft

bifsextilss:quippe cumannseisog

API .IJ..lS ''''' 30 ﬁ;erttrernmpg’i‘ bsffextilern :4d:

F e rey - Maij --—--—-- 31 guc1des, quia annus N C. futs

G Gt . bifsextsles. Ergo £ quariws mi-
i Iunij,dies completi2g e abilleef biesii, 7

e e edDies antearelldui 34-
Summa dierum.- 215.

Denique horis duabus pomeridianis addo horasz a
media no&eelapfas,ut fianthorx 14. idque propterea,
quia Copernicus zram Chrifti orditur, non a meridie
calcndarum Ianuarij: fed A media no&e Calendas Ia#

nuarias antecedente : idque refpe&tu meridiani Cra-
couienfis, cuiuslongitudo fecundum Copcrmcum
eft 45. graduum.

HIS ita factis,tempus calculo Aftronomico aptum eft
annorwm

i



~
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annorum Egyptlorum.rdoo.
) Dierum ~---: - 215,
Et horarum —-——-seeermeeee 74,

Quos annos & dies compendiofioris calculicaufa res
digo in Sexagenasannorum & dierum : horas uerd
conuerto in fcrupula fiuein fcxagcﬁmas partes dierii:
hoc modo.

- S dlC : :

J’Gzo (26 Sexagenz annorum,&q.o anm

é
e 2
2 s (3 Sexagenx dierum, & 35. dies.
60
14. horzdant 6o. fcrupula dierum, quotfcrupulu
dierum dant14. horz?

R T N
Vt 24- ad g0, qh A
2. c ST
1 ad 33.

q’Pra:tcr temporis corre&ionem in omni motu xqua-
li colligendo hxzcduo prafcire oportet :
Primum,quanto tempore abfoluaturille motus.

" Alterum;conftituto certo aliquo temporis principio,
quousque tunc & unde progreffus fueritille motus;
Verbi gratia: quousque & unde progreflus fuerit mo-
tus anomaliz obliquitatis Signiferi, tempore natiuiz

tatis Chrifti. . :
Qq i+ Adpri¢
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Adprimam queftianem hocloco refpordet Coperz
nicus,motum anomaliz obliquitatis Signiferi (ipfe
uocat motum anomalix {implicis Aquino&iorum)
abfolui annis Egyptijs 3434 quue probabiliter colliz
git ex obferuationibus anuqu]s acnouis, lib.3. cap. 6.
 Motusigiturannuus eft - 6", 17 24.’” ottferé:

Motus diurnus -0’ 1. 2. 2. Nam
I. Vt 3434 anni ad 360. gr. ita 1. annus ad o.gr. 6.
; 24_1# 9.wr fCI’C. :
1L Vit 365 d:es ad 6. 177, 24" o™ ita L. dies ad'-
of w2,

Quiauero motusuniusanni eft 6.17". 24”.9". ideo
motus Sexaginta aﬁn‘orum' fiueunius Sexagenx an-
norum eft 6%.17°. 24", 9’” Nam ut anni per 60. crefcunt:
jtamotus. : | : Mg ide
Eodemg; modo ¢ quiaunius diei motuseft1”. 2. 2.
ideofexagintadierum fiue unius fexagenz dierum
motus eftr’.2".2". Quod obferuare opera precium eft:
quia calctilum prebet admodum facilemijs : qui pra-
GicamIralicam norunt : qiam Studiofurs mathemas
tum ignorare nemo debet. Difcere autem poterit qui
uolet,ex Atithmetica Germanica Petri Appinai: uel
ex alus id genus libellis : qui uulgo proftant, &in om:=
njum ferc mercatornm manibus uerfantur. T
Ad fecundam qualtionem refpondet, & rurfus ex obsb
{ernationibus antiquis atque nouis probabiliter cols
hvltCopermcus motumi anomahaa obliquitatis Sigs
niferiab M. uerfus N. hoceft, a maxima obliquitate
ucrfus minimam tempore natiuitatis Chrifti, progref~
fumefle



ILIPER PRIMYE 0z ds 4T Sae
fum eﬁ"cgrad:busG minutis 45. )
Quibusita pofitis : zqualem motum anomaliz obh—:
quitatis Signiferiita colligo,ut fequitur.

SCRLIARDPLIIT, i i Sexag®. anni
ot riprr ot el & Rl Dns i 26. 40.
% Sy 48 Be0- 20. 20.
31 27: - Q¢i45x 5 20.
Teh Eol | LR LA T e |
2.47.44- 4. O.
Sexa. dierum " Sexa. dies fer.
122" caliridopiasiing .
BERT L L iy 0 7. 1L 10. g
1Ak 7 1L 10,
Motus diertim —meeeeeee - 3. 42 53m 21, wmw
v MOtus annorum ---2' 475 44. 4. J
| Radlx------—----__- 0. 6. 45 N
£iy Summa-----------z §4%-32. 46", 53" 21" L 16
s BREN T : Hoccﬁ %
: 174. gr. 32 feté. 5
Nam duz fexagen® graduum funt 120. gr. qulbus fi
addas 54. gr. efficiunturiz4. gr. &c.
PROBLEMA SECVNDVM.
Profthapheréfes obliquitates Signiferi [upputare.
Profthapharefes obliquitatis Signiferi funt portiones
diametri M H Q. inzquales,arcubus anomaliz My or.
zqualibus refpondentes:i & ideo fic dicuntur, quiq
modo addende funtad obliquitatem Signiferi medi-
am;mods ab cadem auferende: proutcitra uel nlera
mediam obliquitatem Signiferi H. confiftunt.

%_ iij Suppu-

1
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Supputantur autem adminiculo finuum, i prius cons
" Itetquantitas diametri M HQ. nempe differentia in-
termaximam'& minimam obliquitatem Signiferi;
quam differentiam Copernicus dicit & probat efle24.
fcr. primorum 1ib. 3. cap. z0. Tempore enim Prolemi,
cum motus'eflet tardiflimus, écfcrc imperceptibilis,
eratobliquitas Signiferi 23%. 52, feré. Nuncquando
motus iterum eft tardiflimus, & feré imperceptibilis,
obliquitas Szgmfen perobferuationes deprehenditur

non multo maior quam23%. 28", Vnde liquetiftos duos

efle fumme tarditatis limites. - Subtrattis autem F

23% 28 de FM. 23% 52" relinquuntur Q M. 24. fcrupula
prima. ' Quibus datls,quia ad datum tempus motus
anomalla:MV 174%.33. excesitquadrantem M P. ar-

cuPV.843 33, cuius arcus finus HX. cﬂ99547 ideo

dico:

VtQ.._I; 100090, adHX 99547- 1taQH i2n :

72 adHX. 1/. 56". qui
199094 busfubtraltisde me-
99547 ~ dia obliquitate Sig-

114564  niferiFH.23% 40 re-

6o. ftat obliquitas qua-

¥ ;3]73.5’40. fitaFX. 3% 28, 4"-

FINIS.

‘ Bartﬁolo}'

did
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Bartholomm Pitifci

Crunbergenﬁs
PRO BLEMATVM

ASTRONOMlQORVM
LIBER TERTIVS;:

De motufixarum proprio
Siue

Demoty Pmcq[ﬁ‘qnu Aequizzo&‘iomm.
PROTHEORIA.

A’iqumoé‘ua ad primd Arietis [tellam fix3 effe ueteres:
crediderunt. Atinde dimoueri & quotannis nonnihil
afticipare tempus docuit. Vndeuerifimile eft fixas
fecundum fignorum ordinem ab occafurin ortum cir-
caaxem Signiferi inmorem planetarum circumagi:
Quia uero perindeeft, fiae prima ftella Arietis una ctt
tota [tellarum fixarum fphara a pun&o zquino&ij
derniantrorfum: (h. e. fecundum ﬁgnm um ordiné)
file pun&tum xquinodij uerni 4 prima f{tella
‘Arietis retrorfum ( h. e. contrafignorum ordmem)
thoueatur : Copernicus autem omnes motus 4 prima
ftella Arletls deducit: etiam nos pun&um zquinodij
uernia prima ftella’Arietis tanquam fixa & immobili
retro per Signiferum moueri nunc ﬁngcm us. Qua
fitioneaflumta,[it Signifer ABCD. prima ftella Arie-
tis,& quondam pundtum, xzquinoglij ucrni Al atqué

& tung



302 PROBLEMATVM ASTRONDMICORVM.

tunc pun&am folftitijeftivi fide principiam Cancri
B.Abillo purr&o A. fiuea primaftella arictisibi fixa,
punftum  zqui- . B
no&ij uerni Tub-
inde mggis magis=
que refrocedit: & -
quidem motu in+
,zquali. Qui mo-
tus inzqualis, ut 4
ad -calcalum re-- |
uocari poflit, fin- b
gatur motus qui- g
dam przceflionis 1
Zquino&iorum : N
medius & xqua- D
lis,ab A. in E. deinde polo E. infuperficie globi, ad
Signiferam A B CD. afcribatur epicyclus HIK L, dia-
metro tanta,quanta eft maxima differentia inter ficti-
tium 2qualem, & apparentem inzqualem praeceﬂlo-
nis Aquino&iorum motum.In cuius epicycli circums
ferentia HIK. motus anomali circumcurrat : pro-
fthapharefes auté,amotu xquali Ein primo fcmxcu'-
culo HL M. aufercndac in pofteriore femicirculo
MNH. ad eundem motum zqualem addendz in dia-
metroNE L. eftimentur: ut fuprain obliquitate Sig-
piferi faltum fuit. Hisita pofitisiam tria quzruntur.
L. quantus fit motus zqualis praceflionis zquinottior
rum,fiue quantum proceflerit pun&um E. apun&oe
A unoquoquctcmpmc -quantus firmotus zqualis
anomali®

Schema
CXVII




‘Lreer TERTIVS, W7 S
anomaliz praeceflionis Aquino&iorum, fiue quanti
proceflerit pun&um H. uerfusI. unoquoq; tempore.
3. qua profth aphgzrcﬁs in diametro epicycli NE L. re-
fpondeat motui-anomaliz per circumferentiam. epiz
cycli IR .
PROBLEMA PRIM"M
Aeq:m[em motum prace[sionts AequinoStiorum ad quod-

sti darum tempus colligere.
Supra diximus, adquemuis motum xqualem pro
tempore dato colligendum duo pralciri oportere.
L. quanto tempore abfoluaturille motus : atque adeo,
quantus (it motus annuus ac diurnus.
2. quousque & unde progreffus fueritille motus certo
quodam tempore, ucrbl gratia, tempore Natiuitatis
Chrifti.
De primo,hic ref'pondet Copernicus, zqualem moti
praceflionis £quino&iorumabfolui annis Egyptijs
25816. idq; per diverforum temporum obferuationes’
probat, lib. 3. cap. 6.
Vnde liquet,motum annuum effe. so ety

diurnum: o. 8”. 5
Nam,ut 25816., anm ad 560. gr. ita 1, annus
ado.gr. o', 50 95 5 5””’ Et .
V't 365. dies ad 50 S eita 1. dids

a d O ) ﬂ!' 1 5#.')

Dc fecundo,refpondet Copernicus, zqualem motum
praceflionis Aquino&iorum tempore natiuiratis
Chni‘n progreffum effe ab A uerfusE. 52 32,

Rre Hinc¢
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PROBLEMATVM ASTRONOMICORAM

Hinc protempore dato colligitur motus «qualis pras:
ceflionis Aquino&iorum hoc modo:

Sex.an. . Sex. anni
Tperainaet $0% 1205 51 hesto 06102
30 Wris 24l
20 8. 143, 20,
5 20
2 43 200
i ; S ot Rl g
Sex. d. i , Sex. d. [er.
D e NI T Y
24. 45. PRI IR
4 7. 30 5 5
L1 15
‘ Al i 303
_ i VI T - -
o. 29738 35" 45" Motus dicrum"
220 T8 404 - FFIE A Motusannorum g

§ra2 Radix.

£ e

298 bt 5d 53" 45" Summa.

PROBLEMA SECVNDVM.
edequalem motum  anomalie preceffionts Meqmnoﬁ’m*

rum ad quoduis datum tempus intelligere;
ZEqualis motus anomalie preceflionis Zquinodtio-
rum duplus eftad zqualem motuim ahemalie oblii-
‘quitatis Signiferi,utoftendit Copernicus lib. 3. ¢. 6.
Ergo fi zqualem motum anomalix abliquitatisSigniz

fcn,fupramucntum dupm,es habebis @qualem mo-
tumano-



M7 809 R ANPERTE R T I0 A0 éo}‘
(iam anodmaliz praceflionis :cqumo&xorum, ad t rt{:m*~
gusdatum h*"cmodo 131 A

77#% 33 Aanom. obl Slgnifen.

-

L

240. 4 68 Anom, pla:ccl Aq. :
Initinm autem {ifhitmotus anemalix praceflionis
?‘Equmoﬂjoru alinea medij motus, nempe apun&o
I, & tenditin partem med&o motui contrariain, ncm—
peucrfusI& K. . i —
Quo pofito,ad Lempus datum anomalm plazcemoms
axquinottiorum progrefla eritabH. perL, M &N, us+
que ad P. & reltabit de toto circulo tantumarcus P H.

PROBLEMA TERTIV M.

Poﬁbapbmréﬁs Pmaﬂ' honss Aequinottioruin fu Ppumm
Hicante omnia fciendum eft, quanta fit maxima
profthapharefis, fiue quanta it maxima differentia
intereequalem & apparentem motum prxceflionis
Equino&iorum, hoc eft, quanta fit femidimeticens
gpmycli HIK. perquem circumit anomaliz motus’
Copernicus dicit, & ex obfcruauombus plOb‘Kt, effe
fcptuaﬂlntafcrupulorum prunorum lib.3.¢c. 7.
Quo pofito & conccffb,nrchqusz differentiz {juc pro-
fthapherefes ad queniuis datum anomalizmotum
xqualem prorfus eodem modo,quo profthaphzrefes
obliquitatis Signiferi coiliguntur. :
EXEMPLI gratla Addatum anomali® motum -
qualem 329 6'. cuius motus complementum ad inte-
grum circolil eft P H. 0%, 54 profthaphare(isita colli-
gitur:

Rr i VtEN
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Vit EN. radius ad EO. finumreGtumio?%.54". ita EN.

7100000  18909. 7o. [cr. prima,

70 ; )
13123630

60
5 14\17800
i adEO. | 13. 14"
Iam EO. confiftit ultra medium fize zqualem mo-
tum praceflionis Aquino&iorum, nempe ultraline-
amRE. - Ergo profthapharefis eftad medium mo-
tum A E. addenda,hoc modo:

AE. 27% s1. 12”.  Medius motus.

EO. o. 1. 14.---Profthapharefis.

28%. 4. 26.  Verapraceflio £q.

PROBLEMA QVARTVM.
Motum fixarum ftue prece(fionem Aegumaﬁtomm ex
J obﬁmm‘zomémdeprebmdere

Fithoc per problema 14. libri primi. Exemplum uide _"
apud Copernicumlib. 3. c. 2.

FINTS.

Bartholo-
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Bartholomael Pitifci
Crunbergenﬁs

PROBLEMATVM

- ASTRONOQMICORVM
LIBER QVARTVS.

Demotu Sols proprio.
PROTHEORIA.

SOIPI‘OPI‘IO motu fub Ecliptica fertur ab occafuin

ortum, & annuo [pacio femel c1rcumuolu1tur Sed di-

utius immoratur in{ignis boreis, quam in auftrinis.

Q_gd argumento eft, centrum reuolutionis eius efle

acentro mundidiuerfum. Sed &apogeum Solis fe-

cundum ordinem fignorum quotannis nonnihil pro-

greditur. Quodindicio eft,etiam centrum eccentrici

Solis eodem modo circa terram circumire. Nam cen-

frum eccentrici & apogeum femper & neceffario fint

in eadem linea : unde moto apogeo, etiam centrum

"eccentrici mouetur, & contra. Verum,nec apogei.
motus eltzqualis: fed aliquando tardior, aliquando

uelocior. Vnde colligere promtum eft, etiam centri

eccentriciSolis ferriin eccentrico, uelcertein con-

centrepicyclo. Quz opinio etiam inde confirmatur,

quiaeccentricitas {olis inequaliteriam diudecreuit:

quomodo omnino decreflceret, [i centrum eccentrici

in eplcyclo quodam ad terram modo propius aduol-
R i) ueretur,
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fﬁcmtur,modo longius abea rctroccdcrct. SltClgO

Ecliptica AB CD. defcripta ex centro mundiE. & fint
in ea quatuor cardines fuis {ignis notati 'Y, &, 22, %,
Primaautem {tella Arietis {it adE. V‘ndchoc noftro
tempore puncti aquinoctij uerniretroceflerit usque
ad ¥ .utprecefliozquinodiorum {itF ¥.Apogeum
uero medium hocnoftro tempore procefieritab F. in
G. {imiliterque centrum eccentrici. medium L ab H,

~inL centrumautem eccentrici uerum pOﬁ tres intes

gras reuolutiones interim contrario motu peru enerit
AK per



Li®ER QVarTvye ™ 7117 - opy
¥K.perMinL. quoL. centro defcribatur eccentricus:
SolisNOP, & per duo centra E & L. ducatur recta.
BLED. quadudta erit apogeum Solis uerumin B dif=
ferens ab apogeo medio G. angulo BEG. qui ‘angu=:
lus,quia citralineam apogei medij GIE. fubfiftit,ideo>
eftamotu apogei medij auferendus.. Siautemultra:
lineam medij motus G I E. confiftere ( ut futurumeft;
quando centrum eccentriet decurret in {emicirculo
epicycli pofteriore) effetad eundem medium motum
addendus. AngulusigiturB E G. uel LEL eft proftha-
pharefis centri eccentrici.  Eccentricitas autem eft
L E.nunc feré¢ minima : qua tempore Prolomzi erat:
feré maxima,quafi M E. Porro,Sol ab apogeo N.uer<
fus perigeum R. progreflus fitmotu zquali usque ad
O. hocefl,diftetab apogeo firo,angulo NL O. fpelte-
turautem ex centro mundiE. manifeﬂurm eft anguld
apparentiz N E O. angulo medij motus NLO. longé
efle minorem. Nawmin TrianguloLE O. angulus ex-
terior NL O. folus tantus eft,quanti fantambo interi-
ores oppofiti LEO &EOL. fimul fumti:per48.p.1,.
Etpereandem,angulus EO L. fubtrattus-abangulo
NLO. relinquitanguld N E O.. Angulus igitur EO L.
clt profthaphzrefis Solisad O..confiftentis; eodemg;
modoanguli LPE,LQE, LRE,LSE,LTE, LVE!
ftnt proﬁhaphﬂcre[cs Solis ad P. uel CLucIR &ec. con?
fiftentis. Quee proﬁhaphmrcfesm priore femicirculd
naempeab apogeo ad perigeum femper funtamedia
fiue zqualimotu Solis auferende tinpolteriore femis

circulo,nempe 4 perigeorad: "apogeum femper fung
‘ adden-



2100 PROBLEMATVM ASTRONOMICORVM.
addendx: - Namin priore femicirculo nempein
femicirculo NP R.angulus apparentie angulo medij.
motus fcmper eft minor, ut angulus NE O. eftminer
anguloNL O. angulus NEP. et minorangulo NLP.
angulus NE Q. elt minor anguloNL Q. In pofteriore
uero femicirculo,nempeinfemicirculo R T N. angu-
lus apparentizangulo medij motus femper eft maior:
utangulus R E S, eltmaiorangulo RL S. angulus rRFT.
et maioranguloRLT. angulus R E V. eft maior an-
guloR L V. Maximz autem profthapharefes utrings
funtin media apparcntia interapogeum & pcrigcﬁ
nempead P. & T. minima,eirca apogeum & perigeii;
nullz inipfo apogeo uel perigeo. Etmotus quldcm
circa apogcum apparet tardiflimus : circa perigeum
uelociflimus : eandem ob caufam : quia nempeangu-
lus apparentix hinc indeabapogeo fempereltiufto
minor,at hincindea perigeo femper eft iufto maior.
Hincmoraleillud: Sol quando eft altiflimus, lentifli-
mo & quaflimodeftiflimo graduincedit:ita homines
decet. Hactheoriapramifla, iam facil¢ erit fequentia
problcmata intelligere.

PROBLEMA PRIMVM.

Aequalem  fiuemedinm motum Solis 4 primaflell Arie-
tisad quodcunq, datii tempus wmuenire. C oper. L 7.C. [y
Equalis motus Solisin eccentricoZ V N. 4 prima ftel-
laArietisZ. (nam anguli FE B. & ZL N. funt ijdem) uis
cifim ad eandem abfoluxtur fecundum Copernicum
dxcbus 365. fcrupulis15”. 247, 10"

Hinc



LrsERr Q_YART‘VS.*‘“" 1 3!:.

Hinc patet motus Solis annuus : 5 59% 44 olug!Tull
acdlurnuso ow 5951 8.2 1L 22,
\‘am, ut365 dies1s’. 24", 10” ad 360 gr. ita 365. dies.
_ad-359- g]. 44- 49 ?/! 4##
Siue quodldem eft. '
ad 5.'. 5%, 44-." 49”. 7!/ " Et

a

Vt365. dies ad 5. 502 44l 49% 7% 4" ita: d:cs
ad'o.Ser 0. B solaBiin 22'%

Notis autem. motibus uniusanni ac diei, notietiam
funt motus 60. annorum uel dlcrum nempe
Motus fexagenz annorum 5. 59°. 44% 49 7. 4"
Motas fexagenzdierum. 0. o.59% § ' 227,
Hzc periodus eft motus Solaris. Locus autem illius
motus,fiue progremo Solis aZ. uerfusN. tempore
N C. fuit 43 32. 30",
Quibus duobusita pofitis,ad tempus fupra datum
medius motus Solis per compendium praQicx ILtali-
cz colligiturhocmodo:

Sex.an. Sex. anni. -
5", §9' 44% 49", 7" 4" —---26. 40.
L 50. '54. '$6.7.22. 31 20. 20. 20,
Reicllisinte- 29. §8. 44. 5. 35.20. 5. 20.
gris cAlculis., . 3:.50: 49. - 521 448 1
Summaeclt ool 0. ASLB L
Sex. d. , - Sex.dies. fer.:
L s9% 8. 1. 22", —-3. 3535
8. 357.. 24 a4 A ~ 30.30.
(29. 34: $o0 4L 5.5
4. 55 40. $6. §0.
20. 34 G Al

" 4. §5- 40.56. 30, 8% $.3%
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3. 32. 28. 50. 30. 27. 50. Motus dierum.

$.0 15,7 9L 48. 26. Motus annorum.
3 U432, 1030 Radix. :

B, 20u.7 8" agsluise e/ o, 1 Miotus
cequalis Solis a prima ftella-Arietis: quem Coper-
nicus uocat motum Solis xqualem fimplicem:
cui liaddideris przceflionem Aquinotiorum
zqualem, 27% 5. 11", 40", 47", habebis motum
Solis xqualem compofitum, adtempus fupra
datum:

T 4_71 5_9.!' 5sz. 37m. l4ﬁll. § P

PROBLEMA SECVNDVM.

Aequalem motum apoges, [fue centri eccentrici Solis ad
quoduss datum tempus intelligere. Cop. lib. 3. . 22.
Annuus motus apogei Solis fecundum

Copernicum eft-—-—---24". 20", 14™.
~ Motusdiurnus--—-—-—--0". 4" 0",

Locus autem medij motus apogei Solis, a prima ftella
Arietistempore N C. fuit 61%: 18" 46”. 15", 24"
Hincad tempus fupra datum medius motus apogei

fiue centri eccentrici Solis colligitur hoc modo.

L Sex, annid e 2k 0 . Sex.anni.
 EEREES AR e 26. 40.
8 6: 44 40. 20. 20,
2. 'Lah 198 5 20,
(o TR T £ TG, T o SRS |

3 1

10.gr. 48 59% 337 20",
Sex. d.



v . 'LIB'ERQA,RTVS.-‘ AT g

Bex. d. Sex. dies. fer.
et =3 1 B804 35
iz ‘ 30412807
5L e 5. 5
2. 20.

" " fh'l

14." 22", 20". Motusdierum.

1o% 48. 59". 33" 20™. Motusannorum:

6L 18.11 46.7 15" 24, 'Radix.

P58 s Lo ob LA L SR ITiMA; Medius
motusapogeiSolis ad tempus fupra datum.
PROBLEMA TERTIVM.

Aequalem motum anomalie apo get Solis ad quodcung;
datum tempus indagare. |
Aqualis motus anomalix apogei elt aqualis motus
centri eccentrici Solis in epicyclo KM L. tendensa K.
uerfus M.
Statuit autem Copernicus motum illum pc1 omma
conuenire cum zquali motu anomaliz obliquitatis
Signiferi. Iam,zqualis motusanomalix obliquxtaus
Signiferi ad tempus fupra datum erat174. gr. 33"
Ergo etiam a:quahs motus centri cccentrici ad tem-
pusfupradatumeft, 174. gr.33% Atque adeo adillud
tempus céntrum eccentrici Solis progreffum eritin
eplcyclo fuoaK per M. usquead L.

PROBLE MA @ARTV’V[
Profthapharefes apoges.fiue Prcy’baﬂmnﬁs centrieccen-

srics Solgs fuppurare.
‘ Ss ij Profthaphe-
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Profthapharelisapogei fiue centri eccétrici Solis hic,
uerbi gratia,eftangulus LEL ad quem inueniendum’
prater datumangulum LIE. ( qui angulus eft anoma-
iz K L. fiue anguhKIL 174% 33. complementumad
femicirculumss. 27. ) duo requlrumur. 1. notitia me-
diz eccentricitatis EI 2. notitia differentiz inter me-
diam & maximam cccentricitatem 1 K. fiue I L.
Statuitautemn Copernicus maximam eccentricitatem
Solis EK. efle 417. minimam E L. 323. talium partium,
qualium quz ex centro eccentrici eflet 10000. Hinc
lateraE 1 & I L. colliguntur hoc modo:

EK. 417

R X 22

> G ey

IR pelIl ey

LY 370,
Qua colle@ione falta, quia iam in Triangulo EIL
trianotafunt nempe angulus LIE. & duolaterain-
¢ludentia angulum notum LI & E L Item fumma an-
gulorum duorum ignotorum, hoceft, complementii
anguli dati ad duos reGtos, parangulo LIK. dato 774,
2. eiusque dimidium 87.16%. Etdenique fumma la-
ferum datorum ¢77. & differentia eorundemn 323. Dico
peraxioma quintum planorum. 61
Vifummalaterum datorum. ad difft  eorunder.

175 AT s $2ds
itatangens 87%. 165,
210101].
. . adrdzpger.
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“‘ad1027401. tangcnté anguli 86%.29". qui detradtus
deangulo 87. 16~. relinquitangulum minimumLEL
ucl BE G: 47. 30". quemangulum fi auferas ab angu-
lo medij motus apogei FE G. 72. gr. 8’ relinquitur ue-
fus motus apogm Solis, ad tcmpus fupra datum FEB.
71320 30"

NB. Hocmodo nempeper folsm 4mam.¢ guintum Triangulorsm planorum &5
b &y religue omnestam Solis guam carerorum planetarumprofibapharefes feré
eitins ex fundamentis spfis fupputari,guam ex tabulis profibaphareféon snquiri

poffunt. Fndeliguetsenn qus in Trigonometriaprobé serfarus [it, nallssproftha-
?b erefeon tabulus indigere. Liguet stemiper husmsmods caleslnm [ludsofos affro-
momis liberars abinquifitione pavtss proportionalis: gua inguifitio quam f it im0
deffanornms sf, qus esses persculum fecernnt.

PROBLEMA QVINTVM.

Eccentricitatem eccentrici Solss inuenire.
Eccentricitas eccentrici Solis ad fupra datum tem pus
critreGtaEL.

Notiautem funt in Triangulo EIL. per problcma
precedens omnes anguli, & infuper etiam duo.latera
ElL &IL.Dicoigitur per quartumplanorum. .

Vt1EL. o. gr- 47.30% adIL.ita EIL. s 27.
- Sin. 1381, 47 Sin. 94297,
adEL. 2237351

Ergo eccentricitas Solis ad datum fupra tempus erit
323738%. relpetu radij z0000. uel quod pcnndc eft
3232. rd‘pc&u radijzocooo, ’

: PROBLEMA SEXTVM. :
Prcﬂbdpb‘erqﬂ’: eccentrici Solss fapputare.
Profthapharefes cccentrici Solis ( Copernicus uocat
proﬁlnphaercfcs orbis) utin protheoria diximus,{unt

S il . cxempli
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exempli gratiaanguli L. O E, LPE, &¢: Quos angulos,
ut reperias,duo requiruntur. ‘
7. notitia diftantix Solis abapogeo.
2. notitiaeccentricitatis.
Dlﬂanna Solis ab apogeo reperitur fubtra&mne ueri
motusapogei amedio motu Solis : uel huius ab illo;
prout quisqucillerum motuum eftmaior uel minor,
Verbi gratia.
Addatum fupratempus erant
- Medius motus Solis. 803 8. quafi Z O.
Verus motus apogei. 7r. 20. quafiZ N. 1
Ergo diffantia Solis ab apogeo N. hoc eft, arcus
NO. fiucangulus NL O. erit 8. #4.

Eccentricitas autem EL. per problema 'mtccedcns
repcrtaeﬁ;zJ partium,qualiom LO. eftro000. * < ¢
Hinciamin TrianguloL E . trm. nota funt.

: 7. LatusL.O. r0000.’

2. LatusEL. 727 corumque
Summarozzz.
& differentia - 9077. ‘
3. anguli EL O. complementum NLO hoce
- fumma duorum angulorum E&O.s. gr. 45’ eiuss
_qucfummacdlmldlum4. 24"
" Dicoigitur peraxioma quintum planorum
VifummalaterumEL & L O. ad differentiam.
10323. _ 0677
ita Tangens 4°. 24, s
70720

1)

;

ad sror..




)

-
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ad 77or. tangentem anguli 5. 7. qui dcmtus de di-
midia fummaangulorumad E&O. 4 gr.z ¢ relins
quitangulum minimum {iue profthaphxrefin: quefi-
tamL O E.o.gr.z7.. qua profthaphzrefis ablata de
medio motu Solis 8o. gr. 8. rclmqmt uerum motum
oaprlmaﬂellaAnens 79. gr. 57, Cuifi addas ueram
proceflionem @quino&iorum, habebis ucrum moti
Solisab zquinoltio uerno, ad ccmpus fupra datum,
hocmodo: ol :
Medius motus @. 0. 8. x
Profthaphe. Q:i17. :
Verusmotusaprima . .79. sz
Preceflio zquino&iorum. 28. 4.
Verus locus ®. ab®q. uerno z27. 55. he e 17 .#". Caneri.
Ergo ad tempus, fupla datum,nempe Annozdoo. dic
30.lunijantiqui: hora fecunda pomendlana, uerus
locus ® abzquinotio uernoerit 7. gr. s5'. Cancri.
Anautem calculus ifte czlo refpondeat, obferuare
poteris, perzz.problema libri primi problematum
Aftronomicorum.
PROBLEMA SEPTIMVM

Tempus equinoltif( (€5 /7 mzlztermgrrﬂ%m Solsi in guod—
- cunque Punﬁhm Signifers ) obfernare.

Duobus circazquino&ium dicbus, obferua altitudiz
nem Solis meridianam,& ex ea collige locum fohs in

Zodiaco per probiematau BT

Tum tempus inter duas iftiusmodi obferuationes in-
ferieCtum partire proportionaliter, {ic ut maiori di-
flantiz i
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ftantiz a pun&to zquino&ialilongius tempus conue-

niat: minori breuius: & habebis uerum xqumo&ij
tempus.

EXEMPLVM. Annozsps. obfcruamt quidam aln-
tudinem Solis meridianam 7z, & r2. diebus Martij: &
indeper problematamodo citata collegit locum di-
ftantiz Solis 2 pun&o Aquino&iali: ad diem 7z. Mar-
tij. 0. gr. 7. ad diem z2. Martij. 0. gr. 52", Jam horz inter
iftas duas obferuationes interie&tx crantz4. Motus
autem iftis z4. horjs conueniens eratin {umma, sg. m.
Dicoigitur.
s9.m.dant 24 horis : quothorasdant [ s7. m,
7 | rzom.
108 .
50 (2.H. 50",
718
50
o
3000
59 (50"
205.

, s0. :
Ergoingreflus Solis in Arietem fuit zz. Martij 2. H. 50"
P.M. Sed hocexemplum eft fitum : & fcrupula fecun-
danegle@ta. Inferijsautem obferuationibus Zqui-
notiorum, quia funt maximi momenti, etiam fcru-
pula fecunda,tertia& quarta uidentur adhibenda.

PROBLEMA.
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' PROBLEMA OCTAVVM.
Apoges locum, ¢ eccentricitatis quantitatem obferuare.
Hoc problema nobiliflima explicabo per duo exems
plaitidem nobiliffima: quorum unum cft Prolemi,
alterum Copernici : utrumque tres obferuationes fo-
lares prefupponit. TR i
EXEMPLVM PRIMYV M. Prolemaus inuenit ab
xquino&io uerno ad folftitinm elapfos efledies 94L.
4 folftitio ad ®quino&ium autumnale dies 92}. per
problemaautem primum,diebus 94}. competitz.-
qualis motus Solis B H :
93.gr. 9. fere. Die-
bus 924.--91% .27 fe ”t;r\”
re.Sit ergo circulus
Solisannuus ABcD.
&centrum eius E.
Aquino&ium uer-I |
num A.autumnale c\
C. folftitium B.bru- F
maD. Per primum
igitur interftitium
temporis, datus eft
motus Solis abA. i TP K
inB.fiucarcus AB. 93.gr. 9. feré minutorum: per fe-
cundum interftitiurh temporis datus eft motus Solis 4
BinC. fiucarcus B C. o1 gr. 77. Connexis ergo punéis
zquinoctialibus C & A. perretam CFA. & folftitia-

Schema
OKIX.

libus perreGtam BFD. quzredz fefere@éinterfecent

inpun&oF. quia circumferentia A B C. eft femicircu-
B 3§ lo maior,



s
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lomaior,ql;lipp'ccompoﬁta exarcubus AB. 93.gr. 9"

&BC. 9L g Ixs quiduo arcus {imul fumtifaciunt 184
gr.20’. & quiaetiam maior eft A B. quam BC. ideo
necefleeft centrum circuli ABCD. inter BF & FA. li-
neas, &apogeuminter zquino&ium uernum A &
tropen zftiuam B. contineri.Nam centrum eccentrick
&apogeum femper funtin eadem linea. Ducatur iam
percentrum E.rea IEG.retz A FC. parallela.
Quo falto,conflituetur parallelogrammum reGangu-
IaLEMF. cuius dimetiens FE. produ&tainN. often-
detlocum apogei Solisad N.& eccentricitatem EF.

Quz duo hocloco quarantur. Quiai igitur circumfe~
rentia ABC. nota eft: quippe1s43.20”. notum etiam.
eft ciusdimidium A H uel HC. 92.gr. IO & A G. ex~

, _ ceflusarcus A H. fupraquadmntcm:i 10, eiusquefi~
* nusrectus E M.3780. refpeQu radijrocoos. (Coperni-

cus [umit tantii378. refpc&uradumaaa)j{f BH. excef~

fus arcusAB 93. gr. 9. fupraarcumAH 92. 7o, NEM-~-

pes9’. - eiusque finus re¢tus M. 7774. )

(Llaucrom Triangulo plano FEM. nota funtduo,

lateraincludentiare®tum FM. & E M. facile deinceps:

&latus reliquum & anguli reliqui innotelcent.

- Nam
L Vit FM. z7m‘ ad EM. 3780. ita FM. r00000.

- adzzoz7. tangentem anguli EFM.ds. gr. 25,
‘cuius anguhcomplcmentum eﬁ angulus BEN. 2+
‘qualisanguloHEN. 24. gr. 25", per 2. axiomapla-.
norum: quo angulo tunc apogeum Solis N. appa-,
ruitante SolﬁxtmmxﬁmumB

T B | ' '11.Va



LiseR iIQvaxrys . 1oaT sy
ALk Vt EFM. '6s.gr. 354 ad EM: ita ' FME.
Sin. 41056, 3780. " 100000,

adFE. 4751 qua tuncfuit eccentricitas Solis pcr

ax. 4. planorum.
EXEMPLVM SECVNDYVM. Copernicus anno
N. C. z5z5. obleruauit hzc tria pun&ta z. /Fqumo&lum
autumnale.2. medium Scorpij.;. @quino&ium uerni:
& inuenit ab @quino&io autumnali usque ad medi-
um fcorpijdies #5. fcr. 76, Item inuenit ab 2quino&ic
autumnaliusque ad @quinoftium ternum dies 77 4.
fcr. s34 Per problemaautem primum diebus £y. feruz
pulis za. compcutxquahsmotus 44% 37 f'elc Dlebus
z75. fcrupulis s24. competit zqualis motus 776. gr. 79",
Quibusitafefe habentibus repetatur circulus Solis
annuus ABCD. & A,
{it rurfus zquino-
&ium wernum A.
autumnale B. Me-
dium autem {cor-
pij it C.Et coniun-
gantur punda A.
&B. item C.&D.
retis AB & CD.
fecantibus = fefe
mutuo in centro
mundiF. & circii-
ferentiz; . A GG -
fubtendatur re®a AC. Quoniamigitur datacﬂcu:-
cumferentia B C. 44% 37/, ItemB G A. 176. gr.19". Irem

Tt hj per fub-
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perfubtradtionem arcus B C. 44.37. abarcu BGA. 178.
19. arcus C G A. 131, 42. Item angulus B:AC. ad circum-
ferentiam B C. fubduplus 22% 185" pers3. p. 1. Trig.It&
‘angulus apparentis motus BFC. 4s5. gr. (quippe tota
librazo. & dimidium feorpijis.) & eius complemens
tumad duosre@tos CFA.135. gr. Et duorumCFA &
FA C.complementumad duos reCtos FCA. 22.41%.
atqueilliex oppof ito refpondens circumferentia du-
plaD A. 45 gr.22. quz compoﬁta cum circumferen-
tia A C. 3L 42, efficitD A C.177% 5. Et quoniam ex his
datis liquet utrumg; fegmenti circuli, A CB. & CAD.
efle femicirculo minus,ideo manifeftum eft, centrum
inreliquo BLD. fegmento contineri. Sitergo centri
illud E. perquod agatur dimetiens LEFG. ut {itapo-
gei L. perigeum G. AtqueacentroE inreGtam CD.
ducaturperpendicularis EK. Quibus ita praftru&tis
hzcduoqueruntur.

* 1. angulus apparentis diftantiz apogei Solis abz-

qumoého uerno:nempeangulus AFL.
2.- Eccentricitas Solis FE.
- Tamxdatorum circumferentiarum etiam fubtenfz da-
tx funt: quippe dimidiarum circumferentiarum fi-
nusdupliper7. p.2. Trig- Nempe A C. partium 18249 4..
CD.199934. quarum fexmd;amcterpomtur 100000.
Primum lgxturmTrlangulo CKA. quxa omnes angu-
li dati funt,una cumlatere A C.inquiro inde latus CE.
per quartum planorum hocmodo
-Vt CEA. 45. ad CA. ita CAF 22% 18L.
70710« - 182494 37959~

adCFE.
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: adCF. 97967. .
DcmchF 97967. fubtrahoadimidia CD. nempea
reta CK.99967. & reftat FK.2000.
Poftea circumferentiz CAD.177. 5. complementum
ad femicirculum 3%. 55'. colloco ex parte dimidiaad D.
expartealteraad C.ut (it DH.1.275. Quo fadoEK.
erit {inusarcus DH. 2545. Et ficin Triangulo EFK.
notaerunt preterreGtumadK. latera duo includen-
tiareQumFK. &EK. Exillis igitur porro inquiro
angulum EFK. iue LED. peraxioma {ecundum pla-
norum,hocmodo.
VtFK. 2000. ad EK. 2545. ita radlusFK 100000.
adEK 127250. tangentem anguli EFK. fiue LED.
. $1%50. quo addito ad angulum DFA. 45. gtad.
(nam angulus DF A. @quatur angulo B FC.) effici-
tur angulus LF A. 96. gr. 56. quo angulo, tempore
Copernici apogeum Solis,quoad apparentiam di-
ftabatab zquino&tio uerno. Vnde fubtractus qua-
dransgo. gr. relmqult diftantiam apogei Solis a [ol-
ftitio zftiuo 6. 8. so’.adeoqueoftenditlocum apo-
geiSolisin 6. s0. Cancri. Copernicus {uo calculo
inuenit tantum 62% hoceft 6. gr. 40. m.
Denique, quiain TrlanguloEFK prater duo latera
FK.&EK. 1am etiam omnes angulinoti funt, nempc
EFK. 1 gr. 50’ & cius complementum FEK. 38%. 10"
&re&tusad K. proinuenienda eccentricitate EF. dico
peraxiomag. Triangulorum planoram.
Vt FEK. 38. 10. ad FK. ita EKF.

6179; - 2000. dJocoo00.
adEF.3236. oA ) Ewe
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Ergo eccentricitas Solis tempore Copernici fuit 323 6.
Copernicus reieCtaultima nota 6. retinet tantum 323
PROBLEMA NONVM.
Dierum cinilsnm zmgw[zmtem corrzgere. Cap bb. 3.‘
B 5 e

Dies ciniles ( quos Copernicus uocat dies naturales,)‘
inzquales efle,ad primum problema libri fecundi di-
ximus. Corrigiturautem ifta inequalitas hoemodo:
Primum,{intin promtu medius motus Solis compo-
fitus,hoceft, mediusmotus@ab @quino&io uerno
medio : & afcenfio recta ueri loci Solis ab zquinotio
uerno apparente: tumad tempus datum,tumad radi-
cem temporis dati.
Decinde,medium motum minorem {ubduca maiote:
{imiliterque afcenfionem re@tam minorem ab afcen-
fione re&a maiore.
Quo fatto, fi differentiz mediorum motuum & afcen-
fionum re&tarum fuerint zquales, tempus quoque eft
xquale.
Sin autem: exceflus quidem differentiz afcenfionum
reGarum eftad tempus datum addendus: exceflus ue-
romediornm motuum eft ab eodem tempore dato
“anferendus.
‘Caufa eltinpromtu. Quia differentizille mediori
‘motuum & afcenfionum re&arum nihilaliud funt
‘quamoftenfio, utrum medius an uerusmotus Solis
terminumdati temporis ( {imotus uterquein @qua-
tore,ab ¥ uerfus 5. cenfeatur.) pratercurrerit. Quod
ﬁ crgo uerus motus,ﬁue afcenﬁo eius recta pratercur-
- \ rerit:
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rerit : tempori dato exceflus neceffario eft addcndus 2
& contra.

-

Excmplum. ; )

TemporeN.C. medius motus @. ab 2q. m. fuit 278%. 2
Veruslocus @ ab xq. uero.279. 770
cmsqucaﬁ:cnﬁoR 280.76a °

Temporc fupradato medius motus @ ab xq. m,erit
: : 107, 59.

Verus locus@ab zq. uerozo7. 5.
ciusquealcenfio reta. ——r0p. 2.
Calculus tahs et il

Mcdlus motus N.C. 278% 2'.[aR. uerimotus.280%. 6,

Medius motus nofter zo7. 59.|AR. uerimotus.zog../23.

s

differentia. z70. 3. - differentiazze. 41z.
R TS Y o PR

Exceflus differentizalcenfionumR.  o. 38.
Hic exceflus eftaddendus ad horas duas’ fupra datas.
Conueniunt autem fingulis gradibus Aquatoris 4.
fcrupula prima unius horz. Nam :
Vtzs. gr.ad 6o. fer. hor. ita 8.

ad 4. fcr. hor.
Ergo 38’ primis conueniunt 2. 72", fcrupulahomna.
Nam .
Ver griad 4. 0dta o ot
2 24”. 30.
$eyd g ritil 6.1
adz sfhuoiilam

Ergo tempus fupra datum, & per hoc preblema corres

Gum {iuezquatum : cft
Annus
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“Annus réoee. dies 30.Iunij,horaP.M, 2% 2% 327, -
Quantum 1g1tur Sol propriomotu interim emenfus
- eft,dum?’. 32". unius horz afcenderunt, tantum ipfius
motui,per problema fextum reperto ¢ft addendum.
Conficitautem Sol fingulis horis duo fcrupula prima,
&28. ferc tertia. Nam ‘
Vt24. horead motum diurnum. 59" 8. 2", 22" ita1,

& T4 £7. 2. 50,
3 7230 3k 25
¥ Ad—-—-—--z 27.05C 28.
Ergo hora nulla,fcrupuhs 2 32", conficit 73", 22",
Nam ‘
Vit r. hor ad 2"..28% of% itale. h.z, 227,
i85 4G5, T
114 2
d U 4-"!”
s ads e 1

Nlhll autem in motu Solis habent momenti 6" 74",
Ergoiftaadditio hic tuto negligi poteft.

PROBLEMA DECIMVM.

Datadyfferentiameridianorum, differentiam bammm
 intelligere, %5 contra.
REG VLA. Silocusfit orientalior,adde differenti-

am longitudinis,in tempus conuerfam, ad horas da-
tas: [ifit occidentalior, fubtrahe.

Orientaliorautem eftlocuts, cuius long1tudo eft ma-
ior: & contra.

I.}sEMPLVM. :



JLIBERQVAREVS: « 150 0% 227
EXEMPLVM Longitudo 1nend1ar11C1acomcnﬁs,
ad quem noftrum quoq; exemplum exfententia Co-
pernici ha&tenus fupputauunus,eﬁ 45. g 20. Minu-
torum.

Atlongstudo mcr1d1am Hf:idelbcrgenﬁs cﬂ tantum
30. 8. 45"
Ergo Heidelberga eft occidentalior.
N
Differentiaautem 3o. 4;.
longitudinis eft-- 14. g. 45"
nibus gradibus & fcrapulis refpondent H. o. fcr 59"
- Nam .
Vi Bl ad 4. ita 14. gr. 45
56
&
ad 59.
Ergo quz Cracourc eft hora ufusalis 2. P. M ca Heidel-
bcrgaaeﬁhoral 1. PM.
Nam fi de 2. h. o'
fubtrahas o. h. 59
Relinquunturs.™h. 1. :
Sicex diuerlis meridianis, diuerfas apparentiarum
coeleftium horas: &contra exdiuer(is apparentiarii
ceeleftium horisdiuerfos diuerforum locorum meri-
‘dianosindagare poteris. Atq; hocfundamentum eft
obferuandarum longitudinum precipuorum in terra
locorum. Slnempc obferuetur, quota hora cadem
Eclipfis autalius quispiam mﬁgms mofus apparucrig
inhocuclilloloco.

s

Vv PROBLE.
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“PRO BLEMA VNDECIMVM.
zﬂcmtmm Solss' & centro terre fupputare.
DiftantiaSolis 4 centro terrz maxima EN. per Echp-
fes reperta eft femidiametrorum terre 179,
Hinc reliquxdlﬁantm Solis 4 centto terrz Jta fappu-
tantur.

&;J!ﬂlﬂ' -= e
CXVIIL

8iSolfitin perigeo, adEOq, diftantiaeius a cen tro ter-

re mmxmaER Qula ER. elt talium partmm 9677
: ‘quahumEN eft 10323 ‘per problcmafcxtu Ideo dico:

i VIEN!*

v Tl
iy 3 i



Lt ERQEARTYS v nen 2 g2y
Vi EN. 10323 ad femidi. uro. ita E"R”gﬁf‘-?".‘
adlemxd WO WliteaRirhn
$iSolnequein apogco neque in perigeo fit: Verbs
gratia,fiad O. confiftat: LEliy
Primum colligo,ut femperin promtu habeam fcmx.
diametros radij eccentrici L O. hoc modo: :
VtE N, 10323. ad femud. 1179. 1mL\I uclLO loooo.
ad femid. 1142. 6'. 36", - S
Deinde,proinuenienda diftantia Solis a acentro terre
E O. dico peraxioma tertium:
Vit LEO. 8.31% ad L O. femid. ita ELO 3% 43
Vo SIUST4824s - - H42. : Sin. 15298.
ad 1178% femid. terrz.

PROBLEMA D VODECI\/IVNi
Darallaswes Solis f Ppumre.

Hicduo requiruntur. z. diftantia Solis a uertice, in Gir-
eulo,qui per polos honzo‘ntls 2. diftantia Solisacen-
tro terra,in linearetaa ccntro terread Selem ducta.
Diftanga Solis a uertice,fi non fitin iplo houzon;e,rc-
periturper problema oGtauum libriy pmm Et critad
tempuslupradatung 51.

DiftantiaSolis a centro terra reperitur per ploblema
proximé pr:ccedcns. Eteritad tempus modo dl&um
178%. femidiatmetrorum terre: &aid
His duobus datis, parallaxis Sohs Facild ﬂmput:‘.tur
maxima qdldem,quac circahorizontem contmglt,pcr
avioma. r. planorum, hm modo oL X4

Vv L -V%GD:.'

¥
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VG Dirizst [e- | SR 3

mid: terread b A. '\

i, femid terra. ita ounel

GD.radius zoc0s.
ng;gﬂ ad D A. ss. {i-

numanguli pea.

2. 56"

Caterz uero per

axioma quinta,

hocmodo: A=

D

Latus DF. 7r78L. femidiametriterrz.
Latus AD.-—.1. femidiameter terra.
- Summa 1179%.
Differentia. 7777%. .
Angulus ADFE. 292 sf.
Compl.ad 2. reGos. 750. 9. '
Dimidium ——-- 75%' 4. 30", Tangens 371!0'3‘ -
Ergo
Vitrrzoz ad 1r77%. ita 375163 ;
ad374;3z tangcntcmanguh 75.gr. 3. 3". qui fubla-

“tus deangulo7s, gr. 4 30", relinquit parallaXmSo-
lisAFD.o.gr. /. 25"

PROBLEMA DECIMVM TERTIVM.

.@;omodo parallaxi Solis, longitadinem uel ldz‘zmd:}ze
esmsmutet oftendere. Cop. lib. 4. cap. 6.

Siuer-



Wy L:nkaanrvs o rY €90

Si ucrtlcalls per Solé tranfiens fitipfe Srgmfcr, itora |

para lmsmlongl;udmcmtran[xt camqueminuitin
quadrante Signi-

feri occidentali, B

auget in quadra- '
te orientali.  Sit
enimMeridianus,
idemque colurus
folftitiorum AB
CD. Horizontis
femicirculus oc-
cidentalis AED.
‘Aquator CE. Sig-
nifer idemgq; cir~
culus, uerticalis
BE. polus Aqua-
toris F. polus Signiferi A. Locus Solis ad G. paraliaxm
G H. Longitudo SolisE G.

Man:fc&um et longitudinem Solis E G.. per paralla_
xin«{G H. quoad ulfum minuiarcu G H. Nunquam au-
tem hoc contingere poteft, nifi elenatio poli par it
magima declinationi Solis, & folftitium polo pro-
ximum in medio ceeli exiftat.

6 Si uerticalis per Solem tranfiens fitSignifero rc&us,

- Schema

CXXII.

tota parallaxis in latitudinem tranfit : atque adeo lati-

tudinem aliquam auftrinam Soli conciliat.

Sitenim Meridianus A B CD. Horizontis femicircu-

lus occidentalis B ED. Zquator A EC. SigniferPQR.
Vv iijj polus



Schema
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232 PROBLEMATVM Asraouomcoavm
polus  AEquato- : T e A T
ris’ F. polus Signi« o
feri G. polus Ho-
rizonfis T. Sofad
L. parallaxis Solis
L M. .uerticalis
per folem tranfi-
ens TLS. Signi-
fero re&tus ad L.
uia igitur uerti-
calis T LS.eft Sig-
nifero rectus,
ideo per polos
cius - tranfit : per
§7.p- I Trlg Qﬂaautcm ucrtzcahs TLS perpolos
Signiferi tranfit, ideo eftunus ¢ circulislatitudinum ;
pér principia [pharica:acproinde tota parallaxis LM-
elt quaﬁlatxtudo Solisauflrina. i

& Si ucrticalis per Sofem tranfiens fit. i gmf‘cro oblr-

quus, parallaxis Solis partim longitudinem cius mu-

tat, partim latitudinem aliquam aufumamlpﬁ con<
ciliat. :
Sintenim cxtera utante, fed uerticalis T LS. per o=

Tem tranfiens iam [it Signifero obliquus. Et fitparalla-
Xis M. ac per locuim Solis wifim M. tranfeat circulus.
latitudinis G M N angulisad N. reis; per principia

'I‘phxm,a Manifeftum eft, longitudinem Solis Q L.-

hocmodo diminui arcu N L. & Solem uideriin Ianm—;

g An

'dmcauﬁnnﬂ L M



cdape ) @uarrysninas % 44
'ﬂf’mauteman-'f- _ s rulod
gulus  feCtionis ' wilpg e
uerticalis:&figni-
fen,ncmpc angu-
fus TLP. ficre-
&Qus an obliquus,
ldxtacognoﬁ:cs

Nota cft aut éfie -
poteft perantece-
dentia problema-
ta alcenfio reda
Solis QO. quaz
compofita cim :
arcu horario dato O A. conflituitarcum Q A. cuiifs
complemcntum ad femicirculum eftarcus Q{ ‘Quo
noto, qu:am Triangulo Q CR. prxteréa etiam angu-
las maxime decl’mat’lonm CQR.notus e& & angulus
ad C. reQus rideo dico:

I VtRadiusad tangenrents CQR ita ﬁnus %’ ad
tangentemarcus CR. cuiex oppoﬁto xquatur arcus
P A: quodemto dearcu A T. (quiarcus pareft eleua-
tlompohDF )relinquiturareus T P. per ax. 2. fphar.
Il Notis in Triangulo Q CR. latcnbust &:CR in-
cludentibus re@tuniQ C R. inquiro latus tertium QR.
peragioma quartum. Idque compono cum longitu-

dineSolis data QL. Vnde innotefcit complcmcntum-

ad femicirculum L P.
lII In codem Triangulo Q CR. dico+

Vt QR.finusad QCR. radit,ita QE. C finusad aL ai
finum

fi@k z%’z =

Schema
| CxxIpL



334 PROBLEMATVM ASTRONOMICORVM

finum per ax. 3. cuiangulo Q R C. ex oppofito zqua-
turangulus LPT. per 59. p- 1. .

V. ViL T adLPT iraTP.ad TLP perax.s. fp[

EXEMPL VM Adtempus fupra datum long:tudo
Solis QL. erit z07:. 56", 34" declmauoLO 34, 00 S
44" afcenfio re&a Q0. 109?. 26'. 40", angulus horari-
usLET. ﬁucarcus O A. refpe&u Meridiani Heidel-
bergen(is zs. gr. 75" Q_sc duo {imul fumta efficiuntar-
cum QA.7z4.gr. 27, 40", cuius complementum ad
femicirculum QC. eft 5. gr. 28 20", Angulus autem
* maximzdeclinationisCQR. eft23. gr. 28", ;
3 Dicoigitur:
1. VtRadius ad tig. cqRr. 23%. 28’ ita (inus cq.55°. 18%.20",

100000, L3412 v 82224,

ad ;5005 tan-
gentem arcus c R.
19.gr.38. 258" per -
ax. 2. fubtraGo

autem CR. hoc
cﬁ AP.de eleua-
tione poh AT.
#£9. 8- 35 relin
quitur arcus 1 P.
29. gL 5022

Schema
CXXIV.




wragnl urkBER QVARTYS ysand T #2S
HipOR:Drpl 3 8o 384 Deltgtiado el
QC. 55 18, 20.—-—=34. 4I. 40.

T4 50 $8. Sgi 200 18, 81247

15 3. Zemm——meemmeere—eeoe—= 25067,
107214
s3007.

Sinus arcus 3z. gr. 25 cuius complementum
#7.gr. 35 eltarcus Q R. Quiarcus compofitus cuny:
longitudine Solis QL. efficit arcum R L. 745%. 2/
24" cuius compl.ad femicirculum eft arcus LP.

" 14.gr.28.24". perax. 4. [phz. _
1L VtQR.s7.gr. 35, ad CQR.rad.itaQC. ss%. 18.20"
$4417. - ZIooose. . 82224, '
adQRC. fiueLPT. g7402. finumanguli 7. gr.
bR Uperg R g R O |
1V. Vitir.20% sr'. ad LPT. 70% 54".40". itapT. 205 56722,

49773 97462, #9908.
ad 97666. [inumanguli TLP. 77. gr. 36" per:
ax. 3.

Ergoangulus T LP. feQionis uerticalis cum Signifero
in hocexemplonon eft reGtus:ac proinde parallaxis
L M. partim longitudinem, partim latitudinem Solis
mutat. Longitudinem minuit arcua N L. latitudinem
auftrinam Soli conciliat, arcum NM. qui duo arcus
porro facjle reperiuntur,hocmodo.

InTrianguloNL M.
I Vtinu reGusad Lm. parallaxini’ 27”.itaNes. 777 36,
100000, ' Sin. fgau 97666.

X% adgr
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23% PROBLEMATVM ASTRONOMICORVM.

ad 41. finum arcus N M. 1. 24", qua erituifa laticus
do Solisauftrina ad tempus {upra datum.

1L VtTag NLM. 77% 36" ad radiii.
ARG 100000..
itatangens M N. 1. 24

41.

¢ ad 9. finumarcas NL.18". qui

arcus fubtradtus a ueralongitudi-
neSolis1o7. 56" 34", relinquit uifa
longitudinéSolis107%. 56" p ax. 2.
PROBLEMA DECIMVM
TQUARTVM.
de neradiametro Solis,una cum

dﬂdﬂtld SG![IJ acentroterre 4}‘)}74-‘

reutem dmme’zrym Solis per nu-
merafmumzre.
Verafemidiameter Solis fecun-
dum Copernicum eft femidiame-
trorum terrx 5% 27 fere.

Diftantiaautem Solisa cétro ter-.
read tempus nuper conflicutum |

erit1178% femidiametrorum terre
per probl.12. Dico igitur:

Vit KD. 1178%. ad pct % 275

: yo7iosfon: e der.

v a K D. radius roocoo.

adDG 462 rangentem anguli
BAG. I5. 55" Elgoqpparms diame-
terSolis tum eric31.50”. Fixis.

|

| Barthole-



Lo prQUINTYS oasoal Py

Bartholomzi PltlfCl -
CrunLergenﬁs '
PROBLEMATVM

AST RO\IOMICORVM ;
LIBER QVINTVS. .
DemamLumpmprzo. ;

PROTHEORTIA:

SOI unicum habet motum nempe longitudinis.
Semper enim uerfatur fub Ecliptica. -Reliqui planega:
duphcemhabentmotum unum longitudinis, altera
latitudinis. Nam utuia Solisad Aquatorem eft obli-
quaitauiz reliquorum planctarum  ad uiam Solis
funtoblique. IgiturLunz &longitudinis & latitudis
nis motus feorfim eft explicandus. Motus longltudlﬂ:"
nisLunz eft ab occafwin ortum, ‘utomnis omnium’
ftellarum motus proprius. Etli autem perfe proculdus-
bio eftzqualis: nobis tamen apparetinzqualis. Caus
fam inzqualitatis alij aliam excogitarunt. - Coperni-
cusaffingitmotuilongitudinis Lunz duos eplcyclos i
luxta cuitis fententiam, fit circulus mundo concentriz
cus.at Echptlca: prolatitudine Luna obliquus cork.
centrom e€ius & {imul centrum terre D.« Dimetiens
FEDK. epicyclus primus A B. fecundus EF. Etcens
frum quidem epicycliprimi- C. moueatur fecundum
ordinem fignoruma G: inH. ficuttempore menfirue
ale Hisd 2194 ] P& TNy totum.



.-.

-CHK G  obeat.

Schema
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335 PROBLEMATYMASTRONOMICORVM
totum circulum 7 |

Centri uero epi-
cycli fecundi A.
in circumferentia
epicycli~ primi
moueatur ‘motu
contrario ab A.
in G. paulo cele-
rius quam centrii
epicycli  primi.
Luna deniqueip-
fa, moueatur in
circumferentiac-
picycli fecundi
abE. in L. motu
ad motum circu-
li CH. duplo: fic,
ut quando linea
FED.elt cumlo~z
co Solismedio (hoceft, in coniun&ionibus & oppo-
fitionibus Solis & Lun. )Luna {itcentro C. proxima,
hoceft,inE. conftituta:in quadraturis autem remo-
tiflima hoceftinF. conftituta. Hisita pofitis, motus
longitudinis Lunz declarari, & ratio apparentis circa
motum illum inzqualitatis reddi poterit, Motus lati-
tudinis Lunz nihilaliud eft, quam motus nodorum
Eclipticz & circuli obliqui Lunz: quos nodos uulgo
uocant caput & caudam Draconis. Mouenturautem

illi nodi

K



LIBER QUINTVS:zo0m o7 229
illinodicontra ﬁﬂnorum ordinem,prorfus, utnodi
-Ecliptice & thuatons Itaque hic nullanoua thepria
eltopus. :
PROBLEMA PRIM VM.

Medium [ine equalem motum longitudinis Lune So-
le (hoceft,motum puntts Cin Hy¢src.) ad, quoduss da-
tum tempus colligere. Cop.lib. 4. ¢. 4.

Motus longitudinis Lunz, ut &reliquorum s. plane-
tarum,primum deducitur a Sole. Deinde collatione
fa&a cum motu Sohs, facilc eiuslocus uel a prima .
ftella Arietis,uel abzquino&io uerno reperitur.
Eftautem penodus curfus Lunz a Sole dxcrum 29.
ferupulorum 3r. 50" 77, 52 57"

) Vndc conﬁcuur -
Motus eius afuus 1. 14’ 0. #7122 2 B6 w25 10%
MOtUSdIUI'DUS-'-f*“‘““IZ ) T, DR LB W
Motus horarius -—===c———---- 70. 28. 36. 44.
EtfuittemporeN.C. motus Lunz aSole3'. 2% 58",
Exquibusita fumtis, zqualem motumLunz ad tem-
pus fupra datum colligo hocmodo.

JL Sexcan. Sex.anni.
b i e RNC 800 05 56 s L 361 .
4 482074 R) ey TG 0,1
6, 10! 14856, Heg 1 S Hyhibh)
49. 26.°24.'55. 4. 16. T:
(e 3 o g sk '

TR A a1V I Sex,



940 PROBLEMATVM ASTRONOMICORVM

II. Sex. d i : Sex. d. fcr

SR S e o000 | e L7 B Gt £ 3 G deslizat.
36+ 34200, 4 33 0. 30 >
ULl S4B 1205 4.5, 1308 1 ;- e 48

& 0. $7.>13.27. 35. Nota 6". 20", fcrupula
6. 5. 43. 20. 45. dierum funt?2’. 32" {crit-
. 7. 0. §7. 13. 27. pula horariaper corre-
1. 13. 8. go.&ioné inxzqualitatis di=
: 4. 935 48 erﬁciuili&li.c;.probl.g;
| 1. 48. 8. 36, 32. 45. Motusdier@i. (reperta.
0. 36. 42. 51. 6. 0. Motusannord.
3. 20. 8. .Radix:
e, 49' 27".38".45"". Summa. Motus zqua-
lisLunz a Sole,ad tempus fupra datum.

PROBLEMA SECVNDVM

yiegudfem mottim anomalie lanarss.five equalem mo-
tumepac_'yclz Przmt,mmpepmﬁz AinG.€5¢. ad qnmi-
uis datum tempus inuentie. Cop.l. 4.¢. 4. ;
!Equalls motus anom allx Lunam fiue Epi cych b

primi annuus eft -—— 1% 15" 287, st gl dage
dlurnus—-------------— PR I VoM S N
borarius ——-=cmmmeeme 32, 39 4 52

Etfuit tcmporeN C.i2r. grary

Hinc pro tempore dato motus zqualis anomaliz lu-

naris collmturh.oc modo -

¥

.. I, Sex.

"w

——



I Scx. an. k& y

‘Oullieitn g 2..3” i 22 HiIS e B 20
2. 0200 1200 22. %2423 0. 20820,
0. 27235 38 g0 15, Mo 120,
20, .z_o 34-23. 2. 25 C 6y
: Yadhapi g 25 N 00 4
w48 L 500043. 13,_.20—:_
1I. Sex. d.

FRERTIEE PR o 0L L e
50, PR g pfos
0. 31.50. ,(A’. 30. 30,
TR S TRORIR 0. S | 5
.31, 50. 5&. 30.
1.. 34 T0. 1200 5HYF
' 1., 18, 23. 23
A L 81\ 5d.
4505 37 0" 42", o"". Motus dierum.
Motus annorum.:

P2 30+ :45.13. 204 o,

3227 § 7. Radix.
4 14%d 27 2714 2" 9. Motus =qualis a=

nomaliz lunarzs ad tcmpus fupra datum.
- PROBLEMA TERTIVM
ef! equalem motusn epzqyc[z ﬁcmm’z nempe Ptmﬁt E.uer-

L7

<& fus Lireperire. : . PR,
Equalis motus epicycli fecundi, ut mProthcona drx:-
mus,eftad equalem motum Lunz duplus. Atqm @
quahsm otus Lunz ad tempus fupra datum i

1‘ j 54” 49 "7 381# 4-5”” lon ot Al T
: Ergo

~



242 PROBLEMATVM ASTRONOMICORYM
Ergoxqualis-motus - epicycli fecundi, ab. EinL: ad
tempus fupra damm,abxe&m integris cxrculls,eﬁ
5 49. 33 55 !7m 30””
ideft:
#49% 38 55'n
PROBLEMA QVARTVM.
Profthapherefes epicycl fecund: fu f ipputare. Cop [zé +.
.11

Profthapharefis
epicycli fecundi, L
exempli gratia, - &\ B
eftangulus ACL A
uelACO.adqué -\ %//
inueniendt prz- 6 8o}
ter xqualem mo-
tum pun&i E,un-
deinnotefcit an-
gulusEAL pror-
fusutin Sole,hzc
duorequiruntur.

Schema
CXXVIT

r. Notitia medix eccentricitatis Lunz, {iue notitia ra--
- dijepicycliprimi CA. :
2. Notitia differentiz inter mediam & maximam ec-
centricitatem Lun, fiuenotitia radij epxq;li fe-
cund1AF ucl AE. uclAI B

1 t

: Str tuit
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- Statuitautem Copernicus maximam eccentricitatem
Luna,fiucreGam CF. efle partium 1334. qualium DC.
fitroooo. Minimam uero eccentricitatem fiuereGtam
CE. effe partium earundem 860. Eftergo media ec-
centricitas C A. partium1o97. differentia inter maxi- -
mam & mediam eccentricitatem A F.uel A E. uelAI _
partium237.. |
Quibusita hoc loco fumtis (demonftrationes enim
Copernici huc tranfcribere nimis prolixum foret)
inTriangulo CA nota funtduo latera CA. &AL
includentiaangulum notum CA L. Soluo igitur Tri-

- angulum @A, peraxiamas. planorum hocmodo. .

GA. 1097. | Motus ELFI 3495 39" per probl.3.
FAL -~ 237.|Coplik uel1ak. 10. 21
Summa 1334. | Sumaanguloriia & c.169. 39.
Differentia $60.i | Dimidium fumma 84. 49.-30".
Vtfumalaterum € A. & AL ad differentiam eorundé.
1334. ! 860.
ita tangens 84%. 49'. 30"
Ho4is2.
 ad 711822, tangentem anguli 2. gr. 49 30 relin-
qultur angulus quzfitus A'CL 2. gr. 49" 79", quian-
gulus,quia confiftit citra medlum motum epicycli
primifiue_ pun&i A.idcirco eltab eodem medio
motuauferendus : & hic, & in toto femicirctlo po-
fteriore F¥E. Atin femicirculo pnorcELF eﬁ%tad
medium motum addendus.
Atqui medius motus epicycli pnml fupra inuentus
Yy - NGA.erat

l;‘, 3




444 PROBLEMATVM ASTRONOMICORVM

NG A erdtisgra2aqn o 2. 1"
Ergofiindeauferas ECL fiue OA. 2%, 49. 19:
Relinquitur uerus motus
cpicycliprimiNGO. = 255 38. feré. : ;
Eiusq; complementii ad integrii circulm o N. 108%.22",
Ethuius complementum ad femicircul@t or. 71. 38,

PROBLEMA Q\YINT"M
Eccenrwamtem Lunc fine qwanrtmrem radif epqyck

primi ad datum rempwmwemi ¢
vy EecentricitasLu>
nxzad datum fl‘.l-' ﬁ\b
pra tempus erit |
re€taClL
Iam, in Triangu-
lo C Al perpro-
Scheina bléma precedens
CXXVII noti funt omnes
anguli, & prete-
realatera duoca.
& Al Igiturinde \ .
colligo latus ter-
tium : per quar- ‘
tum axioma Tri-
angulorum pla-
nord hoc modo.

VtACL 2.gr.49" 19", adAIztaCAI 10" 217
4923- 237. 17966:
ad CL 865. ferd.

PROBLE-



LiseR QVINTVS.:  ©0 00 eS8
PROBLEMA SEXTVM.
Prcﬁbapbcerq/és epigyc[z}mmi ﬁtppum‘m.
Profthaphzrefis :

ki e L :
cpicycli  primi,
verbi gratia, eft //D,S_i:‘—gjp
angulus CDIL.qui = \
WS

angulus & ipfe

reperitur per axi- &~

oma quintum, e i

hocmodo. D : i
g _ L

InTrial8ulo CDL nota funt:
1. Latus CD" 10000. '
2. Latus. CL . 865. perproblemas.
corumque flummarosss.
Etdifferentia o135, ‘
3.angulus D CL 71 gr. 38" fere p probl. 4.
Etreliquorum duorum fumma 1083. 22.
ciusque fummz dimidium ~ s4. zz.

‘Dicoigitur:
VelumaCD. & ClLad differentiam :ita tangens 54517
10805 VIuAe Al BN LRy 28l

Yy ij ad1s6504.



246 PROBLEMATVM ASTRONOMICORVM
ads76 504, tangentem anguli ¢9. gr. 27%. quo fu-
blatodeangulo s4. gr. 21" relinquiturangulus cot
4. gr. 9% qui-angulus,quoniam ultra lineam mie-
dij motus Lunz C D. confiftit, ideo eltad medium
illum Lunz motum addendus: utfemperin femi-
circulopofteriore PLN. Auferendus autem eflet,
in femicirculo priore N G P. quia tunc citra lineam
medijmotus Lunz CD. conﬁﬂeret.
Medius motus Lunz. zs54. gr. 49" 27" per probl I
Ploﬂhaphxreﬁs addenda. 2.  £9. z0. ;
Summa z59. 34. 57. Verusmotus
Lunax amedioloco Solis,ad tempus
fupra datum.
Cui {iadjecerismedium motum Solis ab zquino&io
uerno zo7. gr. 5. 34 . & de fumma integrum circuld,
nempe 3005 abieceris,habebis uerum locumLunz ab
zquinodtio uernoroy. gr. 3 SeRs i

PROBLEMA SEPTIMVM.

Motum latitudinis Lune ad quodcungue datum tem-
pusinuenive. Cop.lib. 4. cap. 4.

Motus latitudinis Lun reuera nihilaliud eft, quam
motus nodorum Ecliptice & circuli obliqui Lune,
contra ordinem {ignorum : prorfus, ut motus precef
fionis Aquino&iorum.Sed Copernicus pro motu no-
dorum contraordinem Signorum, ad calculum affu-
mitdiftantiamLunz a boreo limite maxime latitudi-
nis fecundum ordinem fignorum & iftam diftantiam
vocat motit latitudinis Lunz. Quz diftantia,quia ni-

hil




s WEABER: QVINTNVS, yiissT7 947
hilaliud eft,quam arcus ex motu nodorum & medio
motulongitudinis Lunz copofitus, ideo illi perinde
ut medio motuilongitudinis Lune, profthaphzrefis
longitudinis Lunz,{iue profthapharefis epicycli pri-
miLunzeltuel addenda,uel demenda.
Caterum,motus nodorum contra ordinem {ignorum
annuusell, zg. gr. 5. 22", 47" Motus autem longitu-
dinisLun@zannuuseft. 2. 9. gr. 27, 22", 36",
I—Imccompomturmotus latltudmls Lunz annuus

25 a8t i st a7 ' &indees
liciturmotusdiurnus o. rz. 13, 4£5. 29. 29.

& motus horarius T S 3R
Radixautem 1111us motus tempore Natiuitatis Chrifti
fuit 2\ 0. gr. 45"

Adtempusigitur{upra datum motus medius latitu-
dinisLunz colhglrur hocmedo, &tahs mucmtur, ut

fequitur. ‘
HnSeX & Sex B
Lo-13 13% 4l 29" 29" ——3. 35. 34’ 6" 20"

39. 41. 16. §8. 27.° °  30.30°
6./36. 52 497 #4304 B5RG
SRR 3 I. 6. 8 48. 17. 25.
‘ 6. 36. 52 49 44
' La! SG B AR H
Tl On 422,483
; (4. 24 34%
& 3% 3..7- 543" Motus. dlcrum. *
§. 40. 7. 42. ' 40. 0. Motusannori.
2. 9.45. nih Radix

& 7210 55, 4. BEgSuma, Yy 3 E-




372 PROBLEMATYM ASTRONOMICORVM

}Equahs motus latitudinis Lunz, fiue,media dlﬁantm
Lunz,a limite boreo maxime latitudinis, fecundum
ordinem f{ignorum: Cui motui I‘admdeus proftha-
phxrcﬁnionvltudlmsLun%4 gr. 49.30" habebis ue-
" ram diftantiam Lunza boreo limite maxunezhtiwc‘;—
nis,ad ccmpus fupra datum 86. gr. 45" 7¢".  Ex qua di-
ftantia liquet, Lund adhuceflein latitudine borea: &
diftare 4 cauda Draconis,gradibus 3. {crupulis 25, 14"

PROBLEMA OCTAVVAM.
1 [pfam latssudinem Lune fapputare.

Fit hec fupputatio proxfus,ut fupputatio declinatio-
num Solis compendiofiflim¢ per axioma qu:irtum,
hocmodo:

Compl. maximezlatitud. 85. o. %5,
. Motuslatitudinis ~ 86. £5.-- 3. Is.
; _A7gS5e 83 15.-==000 5 3.
EXC. 0 ge i . _ 0 é;g g
OF e 949,
TR 794
Sinus arcus 0. gr. 17 qui arcus.cft ipfa latitudo
Lune,ad tempusfupradiGum. .

Quodfi quls axiomate quarto uti nolit,utatur
prime ucl tertio hoc modo.
VtE A. quadrans ad A B. maximam latitudinem Lu-
nxs. griita E G diftantia a cauda Draconis {iue com-
plemen-




LIRER Q_rN'rvs. i ko
plementum motus = - RN LTy
latitudinis, ad G H
latitudinem,per ax.
1. uel
VtGHE.ad GE.ita
GHE. ad GH. &c.
perax. .
"PROBLEMA
NONV M.
Diftantiam Lunz
A centro terre [up-
putare. Cop.lib. 4.
&

,C:ZP. 17,
DiftantiaLunz a
centro terrx me-
dia pc. fecundi
Copernicum eft
femidiametrort
terrx 6o. fcr. 18.
Hinc cxterx di-
ftantiz Lunz a
centro terr, ita
fupputantur. 1
Si Luna fit in li-
nea medij motus
Solis fiue circa
pun&aC.fine cir-
ca pun@nmK. &
primum, {i confi-
ftarad F. Dico:

" NeDCs

e

Schema
CXXVIIL




$50 PROBLEMATVM ASTRONOMICORVM
Vtpc.z0000. adnc 6o.r8. femid.ita cF.2334. ppro: 4.
ad CF. 8. 2/ femid. terrz: qmbus additisad DC.
60.15. efficitur DF. 68.20". ‘
Deinde,fi confliftatad E. Dico:
= VtDc.70000.ad Dc. 60. 18 femid. itacE. §d0. p pro. £,

. fid ; )

sl mflns V8 :
ad CE.s. 11 femid. terra, quibus additisad D C.
60: 18 efficitur D E. 65%.29". femid. terr. :
Porto, ficonfiftatad E.
AblataretaEC. quz eft zqualis re&tz CE. s.17. fc-
mid. dere&aD C. 60. 18'. relinquit reGtam D E. 55. 9.
femid. Denique ficonfiftasad F.
Ablatareta CF. qua eft ®qualis rcCtac GI. 3. pxl 2l fc-
mid. de re&a
DC. 605 8. re-
linquit reCtam
DE. 528, 16’.fémi.
Siuero Lunano
Schema (it in linea me-
CXXVHd;] motus Solis,
diftantia eius a
centro terrx ita
fupputatur. :
EXEMPLIgra-
" tia ; ad tempus
fupra datum, in
TrianguloCDL
_angulusicD.7I%
7. s5".perprobl.

+.CD1
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4.CDI 4% 49", 30", per proble: 6.

Summa utriusque anguli 76. gr. 27" 25", Et illius fum-
me complementum ad duos rectos, CI1D. 103. gr. 32%
35", Sed cuiusidem eft finus,qui complemcnufm 76%
27.25". perz. p. 2.

Dxcoxgitur'
VtcIp. 76% 27, 25"ad cp. femi. terrz.ita1cn. 715 37 557
Sin. 97219, 60. 18. Sin. 94905.
1s.
: 2
adID. st st'. femid. terre :qua tum erit diftantia
Lunzacentro terre.

PROBLEMA DECIMVM.
Parallaxes Lune [upputare.

. Hic prorfus, ut in parallaxibus Solis fupputandis,
duo pmcognofcenda {unt:.
1. diftantia Lunz a uertice :
2. diftantia Lun acentro terrz.
Diftantia Lunz a uertice, inon fitin-ipfo honzontc,
ficreperitur.
Primum recolligo longitudinem Lunzx: qua tcmporc
fupra dato erlt 107. gr. 35. 31 Etlatitudinem : qua tum
erito. gr.17.
Deindeex his inquiro declinationem & afcenfionem
redlam Lunz,per probl. 16.lib. 1. & inuenio declinatiz
anx., Lanz2z. gr' 34,37 &afcenﬁoncmre@ram 1095
o'.55". Poltea alcéfionem reftam,109. gr. 9'. 55”. nempe
in adiundo Schemate arcum Q O..compono cum ar-
iz cuCQ,



372 PROBLEMAYVM Asrnonomconvu

cu CQJ]OI:G () 18
problemate 13. [ic
bri pmceden*zs
5. gr 18 20l B
ﬁtalcus CO.164.
gr.28% 15, “cuius

Schema complementm ad -

CXXIX. femicirculum eft
arcue OA.15. gr.
31. 45". Qui arcus
elt menfura an- -
guli TFH. Quo '
noto;, quia etlamlatcralpfum mcludennaFT (com-
plemf:ntum eleuationis poh)&FH. (com plementuny
dcclmanomsLunas)nota {unt, inquiro complcmcn—
tum alticudinis Lunz five diftantiam Lunz aut:mcc
TH. perax. 4. hocmodo:

o Pl 4o B LSO
EH. 67. 2. 13°05-22.934." 370 :

L T0Z. 40123, G2, §9: 37—t 8OO
BXe 1 colpdl— Lo A8 e S

: b4 4 Iro727.
SERMs T regove 59806 3.
4 74- 28. 15 p6340. " :
3051,

Vtmooao ad s9803. ita 3051, ad 2185, quo dctra&o
defo004. rehnqmtura’ﬁgay finusalticudinis Lunas
- HS.60.gr.21 13", cumscompl TH. 29. gr. 38" 47",
tﬁ dlﬂannaLumc auertice.
Diftantia



5y tLIBER QYINTYS: -~ o a5p
-Diﬂﬁﬁtl&l unx a centro terrz ad tempus fupra datum
crie#5%. 57 {emidiametrorum  terra : per proolema_
przcedens.
His duobus ita pracognitis parallaxes Lunz nonali«
ter quam parallaxes Solis fupputantur; nempe maxi-
ma quidem parallaxis peraxiomaz. hocmodo.
Vtcp:sd. srfem.terre. ad pa.1. fem. itagp.rad. 100000

g 52 Tok: do.fcr. Bl

adDA.z6g9. inumanguliAGD.s8. 25"
Catere uero per axioma quintum,hocmodo:

AD. r.femid. 27 s EDPp0teaB gt
DE. s8. sz femid. A &E.1s50. 25703
_Summasyg. 5. femid. Dimid. 75. r0.30.
_Diﬁ‘c. 57. 57 femid. Tangens.— 37789’1'.
Ergo‘ ‘
Vit 59% sr.femid. ad 57% 57 femid. itatang: 3774'0’:
" zsor.lcr.. 3471 :

‘ad 305237 tangentemanguliz4. gr. 21, 43" quo
detratto de angulo 75 gr.10.36". rclmqmtur angu-
lus AFD. o.gr.28. 53" parallaxis Lunax adtempm

fupra datum.
PROBLEMA VNDECIMVM.

.@\uamoda parallaxis Lune langztudmem ufl Latituding
eins muret,oflendere.Cop.l. 4.c.26. |
€] Si uerticalis per- Lunam tranfiens fitipfe Signifer, ;

tota pamllaxn utSolis,ita etiam Lune,in longituding
tranfit: eamque minuitin quadrante occidentali, au-

getin quadrante: oricntah : bz
i1t a hi 4574 i] --"'-"'QSI'; -

]

Yy
iR
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254 PROBLEMATVM ASTRONOMICORVM

[ Si uerticalis per Lunam tranfiens fit Signifero re«
&us,tota parallaxis in latitudinem tranfit, & latitudi=
nem quidemauftrinam facit maiorem, boream uero
minorem. : ‘
@] Si uerticalis per Lunam tranﬁcns fitSignifero obh-
quus, parallaxis Lunz pattim longitudmem, partim
latitudinem eius mutat. Caufa patet exijs, que de: pas
rallaxibus Solis diximus.
€ An auten uerticalis per Lunam tranfiens fit Signi-
fero reCtus uel obliquus,facile {ciri poteft. Nam periz/
probl. praeccdcnns, &pcr 10. problema hu1us iamno-
tafunt:

z. OmmalatcraTrxanvulx TFH. & praterea

angulus TFH.

- 2. Totum Triangulum Q CR-

#- InTriangulo TLP. latus TP. &angulusLPT. ¢

1 4-Dicoigiturin Triangulo TFH. i
l L Ve



LipER QVINTYVS.HE L0408 3
L.Vt 205 38, 47 ad Trr. 155 31 45 ita FHL. 675, 25".23"
494.65. 26772 2336.
ad 4097s. finum anguliF T H. quiidem eft {inus
anguliLTP.29. gr.59". !
1. In Triangulo LTP. inquiro angulum TLP. per
axioma quartum;hocmodo: :

ndg TR 2ol 0. sae29% 50! _
TPL. 76 g4l g0 13l gl Ba*
106. 53 40".—43. 4. 20.--—-—-68292,
" Exc. 28. 8. ---—- - 29060..
=) 97352 1
TP 26055 255 ; 48676.

Compl. 150. 3. 38. | 100000.
Exc. 604+3: 38+} 8665 5. :
. Sinus werfis 186055, Pelenim angulns L PT. yel
angulns TL P. eft maximus.  Aliogui Triangulum LT P.
haberet tres duobus reitis minares, quod eft impofiibile,
per 47.p- 1. Siangulus TL P. eft maximus pro latere TP,
maximoeft affumendum ipfius complementum ad femiciyen-
lumper 61.p. I. hY mg:z[m LPT. eff maximus proangulo
L PT. eff affurncndum cins compl. ad femiciyculum, per ean-
dem. Quo  facto,habetur Triangulum nnius laterss quadyan-
zemaiorss. Proqito fifoluas Triaugilum illi adiacens, quod
habeat utrumg, latus quadyante aminus, pro latere TP gua-
dranteminorvedabitur tibi angulus gtmdrm?e masor. Qua
dereuide Trig. pag. 105, bt it
Ergo:
Vt100000. ad 48676.ita 186655.
: ot il ez i) adoosss.



356 PROBLEMATVM ASTRONGOMICORVM

: ad 90856 unde fubtradtus finus.6829% relinguit

~22564. linum arcus 13. gr. 2'. 26, qui eft exceflis. ter-

tyj lateris fupra quadranrem: cuius exceflus com#

. plementum ad quadrantem76. gr. 57’ 34" et men-.
furaanguli TLP. quefiti. Vadcliquet; uerticalem.

TL.inhocexemploSignifero PL. non effe reum.
Quiaigitur uerticalis TL. Signifero PL. non ¢ft retus,

ideo parallaxis Lunz partim longitudinem, partim

latitudinem ciusmuyrat. Longitudinem Lunz minuit

arcu IN-latitudinem ex borea HN. facitauftrinam IK.
QuiduoarcusIN. & IK. porro reperiuntur hoc modo:'
LVtHLN. 76% 57, 34", ad HN. latitud. 17\ ita HNL. -
0x420. 7 i b ARt IO 0000,

ad 507. finum ' o R

arcusHL.a7 25", . . . P
qui arcus dem- @ '
Schema U3 dc:; parallaxi ;
crxix. 2853 . relinquit

arcum KL. per p

ax. 3.1526", :

L

IL V¢LIK rad.ad LK. 26" ital LK. 76%. 57 347. -
100000. 3 2riomd i s :
ad323. inum arcus I K. 11" ¢”. que erir latitudo 7

..+ Lanz uifaauftrina,cempore [upra dato. Pci'r;ilx\";' :
st W . W ob Ly F a1 ._. t .
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357

III VtRKLL 76%57.34" ad rad. itaKL 77" 6",

R T T e

Tang. 431752, 100000. tang.323.
ad74. {inum arcus IL. 2'.35"
O 2%, 2
IV. VtHLN. 76%. 57'.34". adrad.
Tang 2317520 -1 100000.
SEOTRHE TN 8 e
Tang. 507.

ad 777 finumarcusLN. 472",
perax.2. Quiarcus LN. 4".2" c6-
pofitus ctarculL. 2'. 23", efficit
arciIN. 6'.35". quiarcus detra—
&usabarcu QN. hoceft, 3 auera
longitudineLunz ro7%. 5. 31"
relinquit longztudmcm Luna
wifam 1075 28+ 56", qua ablata

a long:tudmc Solisuifaroz5.56" -

76" relinquituifd diﬁatjaLunas
ad tempus fupra datum27’.20"

PrROBLEMA DVODECIMVM. :

Data uera diametro Lune, tna
eum diflantia dcentroterrae,ap-
parentem eis diametrum inue-
nmire.

Vera femidiameter Lunz fecti-
dunr CopefniCle eft femidia-

‘metrori terre 2 {cr. 17, 0. D=
ﬂanna Lunz a centro terrx ad

- Schemu
- cxxv

fem pus



358  PROBLEMATVM ASTRONOMICORVM.
tempus {upra datum,erit 8. femid.terre & s7. {crupu-
lorum,per probl. 9. Hinc apparens fcm1d1ametcr Lu-

na:xtafupputatm
Vikr. s8% s7. fem.adro. 779" {0
211860, z029.{cr 2.

itaK L. z00000.

- ad LO. 485. tangentem angu-
liagc. 76'. 42", qui eft apparens
femidiameter Lunz. Cuius du-
pla s’ 24" eltapparens diame-
ter Lun®ad tempus fupra dati.

PROBLEMA DECIMVM - TERTIVM,

Apparentem diametrum umbre
quamSol [pargit a terrain Lune
tranfitureperire.

Eclipfes noftri feculi oftendunt
femidiametrumLunz L O. efle
ad femidiametrum umbra M R.
utsso.ad zoz. ut refert Coper-
nicus lib. 4. c. r9. Hinc femidia-
meter umbre,qui Luna tranfit,
nemperetta M R. ita reperitur.
Vitzso.ad zoz. ita LO. rd’. 42"
perprebl. zz. Sin. 48;.
ad MR, r303. ﬁnum arcus uel
anguli44’. 50",

FINIS.

Schema
CXX7.

Bartholo-
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Bartholomm P mfc:l
Grunbergenfis
P ROBLEMATVM

ASTRONOMICORVM
LIBER SEXTYVS.
Decalenlo Eclipfium.

" PRAFATIO.

EChpﬁs dicitur oBfcuratio Solis uel Lunz. Obfcura-
tio Solis elt interceptio luminis Solis, fa&taa Lunain-
ter Solem & uifum noftrum diametraliter interpofita.
Obfcuratio Luna eft defeGtus luminis Lunz, quem
defeCtum Luna patitur, quando terra inter ipfam &
Solem diamctralitcrinterponitur, & {ic Luna in um-
bram terre incurrit. Omnis igitur Eclipfis Solis, fitin
coniun&ione : Lunz,in oppofitione Solis & Lunz.
Sed nonin omni coniunétioneuel oppofitione Solis
& Lunz fit Eclipfis: quiaSol & Lunanon femper dia-
metraliter opponuntur aut coniunguntur,propter la-
titudinem Lunz: {iue propter enagationem Lunax ab
Ecliptica. Ad Eclipfes itaque fupputandas, & coniun-
&iones uel oppofitiones luminarium indagare, & la-
titudinem Lunw circaid tempus inueltigare oportet.
Atque hzcomnia fecundum ucritatem in Eclip(ibus
Lunaribus: fecundum uifumin !blarlbus quiaSol per
fenon oblcuratur, fed uilus tantim nofter unpf:dltur

Aaa quo



302 PROBLEMATVHM'ASTRONOMICORVM

quo minus fumen Solis uideat Luna autemper'fe ob-

fcuratur. Heec caufa eft,curin Eclipfibus Solis paralla-

xeontamSolis quam Lun®tam accurataratio habé-

dafit : in Eclipfibus Lunz nulla. Dehis igitur& que -
preterea ad calculum Eclipfium pertinent, paucula.
quadam problemata quafi coromdxs uice cxterisad-

iungemus.

PROBLEMA PRIMVM.
Tempns medie coniunitionss mfoppégﬁtiam& Solss €5
Lwnxrej;ertre Cop lih. 4.c. 28. ‘ ks
- Ad tempuspropinquum, quod &xii fallis coniuns
&ionibus & oppofitionibus Solis & Lun facile cons
ijcies,inueftiga motum Lunz 4 Sole @qualem. Odlhf
integrum circulam compleuit,erit coniun&io mediay
ﬁ'femicirculum tantum, erit oppofitiomedia. Sineqy
circulum meque femicirculum exadie compleuit: fed:
- velmaior eft uel minor: tantum temiporis: tempori-
fumto addes uclfubtrahes, quantum diftantiz Luns
aSole competit. Exempligratia:\Anno1soo. menfe
lunio continuata pouilunia & plenilunia oftendunt;
forc nouilunium,hoceft,coniun&ionem Solis & L=
né triceima di¢Tunij polt meridiem:Ergo ad tempusi
propmquu'n Verblgs atia, ad horam Lcundqm P.M..

]{IqUIFO motum LUDGE asole aequalun & inuenio
\

S s4% 490 37"
Huicmotui azquah defunt ad integrum circulum
5% rals 33"
Conﬁmctau tcmLunahunc curfus fuidefeSun: hcm

xeifien v, 8l.4i 54 A - Namy



2 AABER:SEXTVS i b g s T 0T

Nam motus Lunxhoratiuselt o0 oo

204 22870 il ;

Vt autcmso 28 ad unam horam itas. br. 10", 53..

ad1o.horas, fcr 1. 327,

Lrgo tempori {upra dato, ﬁaddIdCIOIO ‘horas fer.11,

", Coniun&io Solis & Lunz mcdia erit, Annoicoo,

tncefmalum], hora ufualiz. fer. 1o, 32" PM fub Mc»
ridiano Cracouienfi. :

PROBLEMA SECVNDVM. .

Tempm uere coniunitionss uel ofpo/' Gtionss Solis €5 Lu-

- nareperire.Cop.lib. 4.c. 29.

Primam;adtempus mediz comun&xoms ucl op P 0s£i~
tionisSolis &Lu- j
ne,quEre corum
profthapharefes: .
- & eruntinexem-
plo noftro. =
. iProfthaphexrefis.

Solis  ablatiua,
quali angulus
IDC. o.gr.17.1"
Profthaphzrefis
Lunz . add}tlua‘
Ligti syl sl
Deinde proftha-
pherefes, fi fint
diverf(i. generis,
mutuo junge: {i
fint eiusdem ge-

ook A

ij "2 i nerisy

Aaa

" Schemse
L CXXX.



702 PROBLEMATVM ASTRONOMICORVM

neris, minoré 4 maiore fubtrahe, ut appareat uera di-
ﬁantlaLunsmSolc. Vt,in noftro exemplo, proftha-

pharefes funt diverfi generis : :nempe alteraablatiua,
altera additiva, lungo igitur:

10Dy olgtilih
CDE. 4. gr. 14 yI.
g g Vs
Etevaditangulus IDE. fiue 4rcus s.gr. 77 52" quo
angulo uel arcuin media coniun&ione Luna diftabit
a.Sole, & prxtergrefla erit Solem.
Tertio, exdiftantia Lun®a Sole, probabiliter collige,

quot horis uera coniunétio mediam antecedat ucl[e—
quatur:hocmodo:

1. gradus curfus € .ao d'lt horas ferme duas quo;
horas dabunts. gr. 27", 52" €. 70. Hor. fer. 23’ 44"

Quarto,has horas 10. fcr. 23" 44", ( quiauera coniug-
&io mediam praceflit : quod ex profthapharelibus

apparet. ) fubtrahea tempore mediz couiun&ionis.,
hocmodo. i

2 FL £ 32t
ro. H. 23. £4
2. Ho) 27 461 ; .
Et cuadet tempus zftimatum ucrsccomun&xomsSbhs
& Lune, r. H. 47" 28" P.M.
Quinto, ad tempus aftimatum uerz COD]UD&IODIS
Solis & Lunz quere ueralocaSolis & Lunz - utappa-
reat, anillaloca coincidant, an uero adhucluminare
alterum ab altero diltet. Vtin noftro exemplo,ad tem-
pus acfhmatum uer conmn()uonls uerus locus Solis

abxqui-

N



LI1BER SEXTVS. : 202

abzquino&io uerno eritz07%. 50" 4" VerusLoc:us Lu-
nzab codcma’,qumo&xo uernoeutlo7. 29'.19". Jam
locus Lunz fubtraus aloco Solis relinquit differen-
tiam26”. 45". Diﬁabit igitur tum adhuc Lunaa Sole
fcrupulis 26': 45"
‘Scxto,uerum!ocum Lunx collige etiam ad tempus
.problcmate primo affumtum: &dlffercnnamtempo-
ris atque motuum nota hocmodo. -
' Vcrusmoms (

Hora 2.i{cr 7 ool s Baasupa®ifadiont,
P Hora 1. fer. 47. 48, -ommmmmmmimeaens 107. 29. 19.
-Diﬂ’erentiatemporﬁ 12,12, Dif motu@ 0. 6. 12
Septimo,ex hacutraque dlﬁcrc11t1a, quanto tempore
Luna reﬁduaxﬁafcrupulazd’ 15" conficere, &ad So-
lem peruenire poflit, colhgc hocmodo. 1
V6. 12 fcr. graduf ad 12 12" fer. hor ita26’.45" fer.gr.
e 372.\ - 737", fFaeRal o)
~ HEliad 53 58" fcrupulahmana. G n
O&auo,hzc fcrupulahoraria 52'. 78”. adde ad tempus
aftimatum uerz coniun&ionis,& habebis abfolutum
tcmpus uerx coniundtionis: hocmodo:

Tempus{timatum uerx d. ---- Hor. r; fcr 47. 43

Defeas? aisir—r=rmromme-m Hoxo fon 5238
Tempus ueracd Cracoui®. - ‘Hor. 2. fcr. 40.262.M.
‘ 7 59. o.

1dem tempus,Heidelberge -—--Hor. 1. fcr. 41. 26.p.M.

PROBLEMA TERTIVM .
Aaa  idij . - Tempus



$F2x PROBLEMATYM ASTRONGMICORVM
Tempw mﬁe camuné?zam:r S olzJ 69) Lume relnerm’. C'o:p :
bib. #6306 S nsiiee

Primotm, inquire uifam Lung i Sole dlﬂantlam tum
ad tempus uerx coniun&ionis, tum ad horam prce-
dentemin quadrante Signiferiorientali, uel ad hora
fequentem, in quadramc Signiferi occ1dcn~tah, per
problemair. librié.

Deinde diftantiam minorem ﬁibduc a maiore, uelfi
altera diftantia citra,altera ultra Solem confiftat, mu-
tuo junge, & habebisuifibilem Lune motumaSole,
competentemillihora,in quatumfitmotus. . /.
- Tertio{ic ratiocinare:

Ve uifibilis Lune motus horariusad horam.

ita uifibilisLunz diltantia 4 Sole, tempore ucrx cone
wn&xoms,&dhor e [ P :
Quarto has horas uel hac fcrupula horaria adde ad.
tempus uerx-coniundionis, in quadrante Signiferi
occidentali:uel ab eodem tempore aufer,in quadran-
te Slgmfcn onentah, &habcbls tempus uife coniun-
ionis.

EXEMPL VM. Tempme uerz conjunionis Sohs
& Lunz,;Anno1600.die 30.Ianij, hora 1. fcr. 41'.26"
P.M. refpeGu Meridiani Hc1dclbergcnﬁs uifa Lunea;
Solcd;ﬁantlaeutaraters 20", (namcaiculumlﬁum-:
accuratc profequi, propter alia'negocia non hcmt.)
citraSolem.Hor. 2. fcr. 41 ’6 PM. vife LunxaSole
diftantia erit circiter 24’187, ultra Solem.  Summa
utriusq; diltantiz oft2gl, 38 odobi : ;
&2 Tana



CLIBERSEXTNS v w0 0 3dy

i - Jam
Vi29' 38 . fcr. gradudi adz. horam ltas 26 ﬁ:r gr.
:778 3600 . 320",

ad 10, 48”. ferupula horaria: quz addita ad

tempus uerz coniunionis, Heidelberga efficis

unttempus uifibilis coniun&ionis z. horam

PP M |
PROBLEMA QVARTVM.

Vifam latitudinem Lune a Solead tempus uife coninn~

- s innenare. ' PR

Prlmum quzre uerum motum latitirdinis Luna ad
tempus uifz coniundtionis per problema 7. lib. 3.
Et erit in hoftro-exemplo circiter 87. gr. 56 24", 1 ¢
Deinde,ex uero motulatitudinis inquire ueran lati-:
tudinem Lunz per prob! 8. lib.5. & erit in- noftro
cxemplo circiterr2 oy -
Tertio,ad idem tempus inquire parallaxes Sohs 6{ Luv
n¥, per problemarz. lib. 4. & z0. lib. 5 Et eritinno-
firo cxcmxlo parallaxis Solis circiterr'. 32, Lunz, cir=
eiter 35 27",
(Lgrto,perpmblcmar; lib. 4. & perrr. lib. s ll'.lq]_]i-f:
re,quiddeparallaxi Solis uel Lunz, in latitudinem -
tranfeat. ‘Etinuenies in noftro exemplo de parallaxi |
Solistranfirein latitudinem circiter ferupula 75257
De parallaxi Lune, circiter fcrupula 24, 20", :
Quinto de parallaxilatitudinis Lunmfubtmhc inuen- .
tanranteg latitudinem Lunz boream r2’, 75", &:rcﬂm ,
bxtuxfalanmdo Lunzx auftring,abEcliptica 22 5.

st Scxto,,
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Sexto, a uifa latitudine Lunz auftrina, ab Ecliptlca
fubtrahe u:fam latitudinem Solis, quazitidem eft au-

{hmar 25", &rcﬂabft uifalatitudo Lunz a Sole
20- 40 . -3

PROBLEMA @INTVM.
ConiuntZiones Soliz ¢ Lunae ecﬁptz'czz; ab alijs difcerne-
re.Cop.lih. 4.cap. 30.
In Coniun&ione.

Si ulfa latitudo Lunx 2 Sole minor fuerit dimidio ap—
parentium diametrorum Solis & Lunz, Sol fubibit
Eclipfin: fimator, non {ubibit .VtAnno N. C. 760s.
trice{ima die Iunij,Hor. r.fcr. 52", 74" p.M.(refpeGuMe-
ridiani Heidelbergenfis) ipfo momento uife coniun-
&ionis Solis & Lunx
apparens femidiameter Solis erit. 7', 5 ,r :
apparens femidiameter Lun=erit. 70", 42" .
Summa harum duarum’ femidiametrorum cnt 32 3
37", Atuifalatitudo Lun=z A Sole eritnon nifi 20’ 40"
Ergo Sol tum {ubibitEclipfin.
In Oppofitione.
Siueralatitudo Lunz minor fuerit dimidio apparen-
titm diametrorum Lunz & umbrz, Luna fubibitE=
clipfin. Simaior, nonfubibit. Vt:Anno rdor dic
29.Nouembris,hora7. [cr. 25 46”". fecundum Meridi-
anum Regij montisin Boruflia,ad quemMeridianum
fupputatz funt tabulx Prutenicz : fub tempus appa-
rens uermoppoﬁtloms Sohs & Lunz,apparens {emi-
dlametm Lunaerit 77 #¢" apparens femidiameter
umbra
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umbre 28, 28" sumast. ¢.37". AtlatltudoLunaa ue-
rauerfus Septentrionem crit non nifi32'.12". Exgo Lu-
na tum fubibit eclipfin.

Maioris pcrfpxcultaus caufa res etiam oculis fubijcia-
tur. - :
Sitergo circulus Solis
tiel umbrz aBc. Sum-
ma femidiametrorum
Solis & Lunz,uel um-
brz & Lunz DL. &
{it latitudo Lunz, pri-
mum DH. deinde DE.
manifeftum eft,{ilati-
tudo Lunz fit DH.
nullam fore Eclipfin.
Circulienim Ix. &Bc.
nusquam concurrit.
At {1 latitudo Lunz
fit DE. fiet Eclipfis.
Citculi enim FG: &
B C. concurrunt.

PROBLEMA SEXTVM.
.Qmmm futura i Ec[zp[z‘:,pmdzcere Cop.lih. 4.c.3r.

Latitudinem Luna {ubtrahea fuma femidiametro-
rum Solis & Lun, fifit Eclipfis Solaris, uel umbrx
& Lunz,fifit Eclipfis Lunaris : quod reflat, conuerte
in digitos eclipticos ({fic uocantur duodecima partcs
diametriSolisuel Lunz) hoc modo.

In Eclipfi solari precedente:
Beb Summs

“Bimany, -

Schema
CX XXl
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Summa femidiametrorum © & €. DL. 32, 377

LatitudoLunz DE. i 20 WonwiilE
Dlﬁ‘crcnnaBM 1L §7.
IjxametchoﬁsBN ‘ ki GRS S (o

Vsl 50°. ad 12. dig itan’. 57" . ad digitos 4. fcr. 30". 107,
InEclipfi Lunari pr:zcedcnte

Summa f{emidiametrorii Lunx & umbre DL. 66. 37"'.

LatitudoLunzDE. —— ~— 33, 17,
Differentia 24 08
DiameterLunzMFE. --—-- e e 35 38.
Viss'. 38" ad I2, digitos:ita3q’. 25", ad digitos 11 fcx.
354 27 &

PROBLEM A SEPTIMVM

.Qmmdm duraturafi recls Fﬁs,qﬁmdﬁe Cop lib. 40
mp *32+ :

SitE-



-
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SltEchlem ADC. femidiameter umbrx DB, femidis
ameter Lunx B L. aggregatii DL. uiaLunz FE G. lati-
tudo Lunx D E. angulus ad E. quafi reCtus, proprer
obliquitatem uiarum Solis & Lune in tam breui{pa-
cio infenfibilem. Dimidium tempus Eclipfeos FE.
Tamin Triangulo DEF. duolateranota funt, DE. la,
titudo Luna & DF. summa femidiametrorum u mbmt
& Lunz. Dabiturigitur latus tectium  FE. per ax. 4.
lanorum, hocmodo. |
LVt FD. adFED. ita DE. ad DFE quo notono-
tus etiam ¢ctFDE. . |
I VtFED. adFD. ita FDE. ad FE. quod dm:fum :
perhorarmm motum Lunz uerum,in echpﬁ luna-
ri,uel perhorarium motum Lunz uifum, in echpf
Solari exhibetdimidium tempus cchpfces SEC.ritin
Eodem modo moraLunzin umbra terra;{i forte cons
tigerit,ex Triangulo DEH. fupputabitur,inquo Trir
angiilolatus DE. eftlatitudo Lunz :latus ‘D H. el
differentiainter femidiametrum Lunz & umbra.
Exemplumreale.,
In EclipfiSolari, cumsmentlo nuper faltael,latitudo
Lunz uifa DE.erit 20", 40" summa fumdxamctrom
Solis & Lunx FD. 32, 37", j ‘
Dicoigitur.
l- ¥t ED. 32% 37" adFED. rad: ita D E. 20", 40".
L 948. - K00000. 6OL.
ad 63396. {inum anguli D FE. 39. zo 36”. cuius
ompl elt angulusFDE 50%39".24".

“Bsb i IVt
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IL VtFED. rad. ad FD. ). 32, 37". ita FDE. 50% 39" 24-
100000. s 77335
ad 733. finumarcus FE.(nam reuera FEG. eft
arcus etfi hic curuitas cius fit infenfibilis, pro-
pter exiguitatem ) 25, 2.
1L Vtmﬁblhsmotus( horarius29". 38", ad 1. horam.
1778"

ita 25’ Iz"
15127
ad Hor. 0. fcr si. 1. Cuius temporis duplum eft

1. H. fcr. 42.2" Tanto igitur tempore durabit fe-
pedicta eclipfisSolaris.

de {ietiam mltlum & finem ccllpfeos fcxrc cupis:
dimidia duratiost’ 1", fubtralta a tempore maximae
obferuationis;initium; addita uerd ad id tempus, finé
eclipfeos oftendet : hoc modo.

Tcmpus max1ma: obfcurationis Hc1dcl Hor. 1. fer.

: g a ks P M,
;'Dxml'dla‘d_urat'i_o ; Ph LE.
Initium Eclipfeos Hor. z.der- A28l

Finis Eclipfeos Hor.2: 3% 25’

FINIS PROBLEMATVM ASTRONO-
MICORVM. .. :
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