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RECTANGVLA SPHERIC A.

PROBLEMA I. Data Hypothen. & vno latere. Tnven.
1. Latus alind. LV. Ang.conterminum. | 111. Ang. oppofitam.
Sinus2.perp.  BEL | Tangens Hypoth. EB. | Sinus Hypoth,  EB.
Radius AH.} Tang.perp. . 1 Sinus perp. BH.
Sinus 2. Hypoth. EB. | Radius. PR, | Radius ED.
Sinusz.bafis  EHL | Sin.2. anguli B. | Sinusanguli E,
PROBLEMA IL DataHypothenufa , & angulo. Tnven.
1. Latus conterminum. | 11. Latas opp. angulo. | 111, Angalii.veliquum.
Radius. Radius ED. | Radius.
Sin. z.ang. B.} Sinusang. E.!Sin2.hypoths EB{
Tang.hypoth.  EB. Sinushypoths  BE. | Tang.ang. B!
Tang.lateris BH. | Sinuslac.opp.  BH. | Tang.2.ang. E.
PROBLEMA IIL. Datisduobus Iateribus.. Inven]
1. Hypothen. 11. Angulum. E. ‘ 111, Angulum B.
Radivs. Sin.lat.conterm. EH. | Sin.lat.conterm. B/
Sin.2.lateris  BH.1 Radius. I Radius.
Sin.2, lateris  EH.|Tang.lat.opp. HB. l Tanglat.epp.  HE!
Sin.z.Hypot.  EB. | Tang.anguli E. [ Tang.anguli B.
@ROBLEMA IIII Dato latere, & ang. contermino,  Invend
1. Hypothen. 11. Latus opp. 111, dnguls reliquume
Radius, Radius. EG. | Radivs BQ..
Sin.z.ang. E. I Sin.lat.conterm. EFL, § Sin.2.lat. BH.
Tan.2.lat. EH. | Tang.ang. E. lSin.ang., B.
Tan.2.Hypot.. EB.jTanglat.opp. BH. | Sin,2.ang;. E.
PROBLEMA V. Dato latere, & anguloopp. Inveni.
1. Hypothen. 1. Latus reliquum, 1Y, Angulum reliq.
Sin.ang. .| Tang.ang. E. | Sin.a.lat. BH.
Sin.lat, BH. ! Tanglat.opp. BH. Sin.2.ang. E.
Radius. DE. | Radius EG. | Radius BQ.
'Sin.hyp. EB, | Sinuslat. EH. | Sin,1.ang.. B.
PROBLEMA VI, Datisduobus angulis.. Invenis
1. Hypotben. ‘ 11, Latus BH.  |111. Latas. EH.
Tang.ang. B.}Sin.1.ang.con.  B. l’Sin.ang.cont. E¢
Tan.2.ang. E.!Sin.2.ang.opp..  E.1Sin.2.ang.opp. B.
Radius BP. | Radius DE. { Radius. GE.
| Sin.2.hyp. EB. | Sin.z.lat. BH. | Sin.2.lat.. EH,

QVADRANTALE, Sobuicut v6 retang convervende lat.in ang:& comtrde
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Re&angula,

BC. latusdatum

BC. lat. opp. A
CA. latus quaf,

BA.Hypoth.

|

PROBLEMA III.
Dat.Hypoth.& angulis,
1. Latus CA.}
BD. radius ,
DE. fin.ang.B.
BA, Hypoth,
CA. lat.opp. B,
PROBEEMA IITI.
Dat.duobus Iateribus
L. Angulos,
BC. Iatus mains
CA. latus minus

BE, radius
ED.tig.ang. B

inven,
11. Latus BG.
BD. radius
BE.fin.ang.A.
BA. Hypoth,
BC.latusopp.A.

.'ngg
inven,
, LI, Hypotben.

Inveniatur prius
» anguli:deinde in
tvenietar Hypo-
- | theex probl, 1.

TRIGONOMETRIA PLANA;

PROBLEMA 1, Fig.6. | PROBLEMA 1, Fig.10}
Datis latere, & angulis inven. | Datis angulis, & latere inven,
1. dliudlatus, | 11.Hypothen, | 1.Latus AB. | [1. Latus BG,
BE. radius BE. fin.ang. A. i Sinvsang, B, } Sinus ang,B.
ED.tig.ang. B. | BD. radius

PROBLEMA 11, Fig.7.| PROBLEMA II. Fig.11]
Dac.Hypoth, & latere. inven. | Dat,2.1at.& ang.opp. iny,
L. Angulos. |1, Latus aliud, L. Angulos. IT. Latus,

BA. Hypoth. l Invenidtur prins | C A, Lac.opp.B. | Inveniitur prius

- latus : anguli:deinde in | Sinusang.B, anguli : deinde
BD. radius  venietur latuses | AB.lat.opp.C.. }invenietur latug
BE. fin.ang.A. l problLi, Sinusang.C.. lex probl.1,
velfin.2, ang, B. -

Fig.8.

Obliquangula,

Latus opp. CA.
Sinusang.C.

' Latusopp.AB.

Latus opp. CA.
Sinusang, A,
Latus opp. CB.

|

|

PROBLEMA III.

Fig.133
| Dat.2.lat.& ang.medio;  jnven,
’ I. Angulos. |11, Latus aliud,
Summa laterum

Inveniitor ang.
 differ.laterum, tdeinde latus ex
tig.femisn.B.C,.f probl.1,
tag.femidi.B.C, |

Summa 3. & 4. e[t B:diffir. off Ci

PROBLEMA. TIII.
Dat. 3.1ateribus,
uemlibet angulum,
Adde compl.logarinth, laterum,lo2

Fig. 143
inven,

garithmis {emifumma, & femidiffes
rentiz bafis, & differentiz laterums:
dimidium aggregati eft finug femi-

veltan,.2 .ang. A

MONITVM V
In omniproporrione famicur prioris
tllefit minor ifto, vel ad d
aufertur 1.adfin;

uplumradiumy 6 firerit maior:ex fumma trium
fram G compl. fumptum eft

doplam radium: & remanet logar. quarti ter

anguli opp.bafi.
NIVERSALE,
termini compl.logar : ad radium fi

ad radium: vel 2, f ad
minjquafiti,



SIN
PROBLEMA I

Sinus coiusliber partis, & radius medij fu
rum: & etiam inter finus 2, rémotarum,

Tangem--vi'cinc,awam finus
Partesfunt latera, & compl
miflo recto)qua fignantur hac

PROBLEMA

nota 9 vt in

Tan.femi bafis,
Tan.femidifer,

PROBLEMA III

[ﬁr.gﬂperpmd.

Segmenta bofis, |

in.fumme angulorii. | Summa 3« @ 4.
Sin.difer,angnlorum. Jeem.maius.
Tan.femibafis, Difer.eft mings]
Tan.femidifer, fegm,
PROBLEMA 1177, Exdataparte, fegmen
Lateraincludentis., ,

an.2.femianguli. Semifunema 3. @ 4.0
Tan femidiﬁf%m. ¥

« Pars maiop,

in. fummz laterum, Semidifeft minor,
Sin.difer.laterum,

PROBLEMA vV, Exdata

Latera includentis,
Tan.femfdr:f.fegn?. Semi fumma 3. Qv 4.
an.z.femianguli, .z pars maior,
Sin.difer.laternm,

Semidif.cft minor,
Sin. fummz laterum,

GVLARTIA SPHERICA:
- Prore&angulis Spharicisex Nepero,

ementa Hypothennle, & angulorum(om:

IT. Rectangula folveneur ex dara bafi, &

Sum.byp. d perp. £ Difer.byp ¢ perp. _
Tan. lemifummz. | Summa 1. & 4. ‘TanJemidifer.. Inde religus
Tan.femibafis, 1.4 Hypotb. Di STan. femibafs.

Tan. fcmi bafis,
Tandemifumme,

Inoblig. ex 2. aleernis,dy medis.

¢f?| Sin.fummz laterumg

media,fegmentis, & difer. includen tiumy

nt inter’

Tangentes vicina®

eflo fecundus,

Fig.q.

innotefcents

Segment s anguld;

Sin.difer,laterum,
Tan.z.femianguhi.
Tar femidifer.fegm?
tis, & fiumma includentiii2
. Anguli includentes,
Tan.femibafis,
Tan.femidif.fegm:
Sin.fumma angulorunts
Sin.difer.ang,

Angali includentes]
‘Tan.femidif.fegm,
Tan.femibafis.
Sin.difer.angulorum,

PROBLEMA VI, Ex . alternis, & difer,

Bafim inclufam,
an.diﬁ:r.angulorum.l Duplum quarti of I
Sin.fum ang, pars quelita,
Tan.femidiﬂfegm. ~
Tan.femibags,

Tan femidif. egm.
Tan,2 femianguli.

| Sinfumma anguloruym?

feom. mediz,
g . 1
Angulum inclufum|
Sin.difer.laterum.
Sin.fummz laterum,
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SPEC

PROBLEMA I, Daris z.partibusalcernis :

L. Bx 3.Jateribus Angulus.,
‘Adde compl.Togar.finuum laterum,
lograrithmis femifummz , & femi-
dif. bafis & differentiz laterum: di-
midiit aggregatielt inus femidguli,

OBLIQVANGVLA SPHAERIC A,

IES 1.
quat. opp.

IL. Ex 3,angulis Latus;
Sume compl. ad 180. vnius anguli
lexinclud’entibus latus quafitnm &

fit eadem operatio. Dimidinm ag-
gregatieft finus femilateris,

SPECIES II.
PROBLEMA II. Exz.alternis, & media: quer, alterna.

L. Latus:ex 2.lat. &y ang;

Radius. :Sin.2.fegm.DC.
Sin.2,ang.C. | Sin.2.fegm.DB.
Tan.lat, AC. Sin.2.at, AC

Tan.fegm.CD. }Sin.2.lat. AB.

PROBLEMA III. Ex2,alter

L. Angulus ex 2. lat. ¢ ang.
1.0per. vt fupra. | Sin.fegm.CD.
Seg.2.eftfumma, | Sin.fegm DB,
Siperp. cadit ex- $Tan.2.ang.C,
tra,vel dyfir. fi| Tan.z.ang.B.
cadit intra.

SPECI

L. Angulus ex 2.ang.che la22
Radius. Sinfegm,CAD,
' Sin.z.lat.AC, Sinezn.BAD.
Tan.an3.C. Sin.2.ang. ACB
Ta.2.ang: CAD }Sin.z,ang. ABC

nis, & media : quar.opp.

| 1L Latusex 2.ang. v lat,

| .oper.vt fupra. | Sin,.feg.CAD,
Seg.2.¢ftfumma, | Sin.2,feg. BAD,
fiperp.cadit, ex- § Tan.2.]at. AC.
tra, vel differ, £ Tan.z.lat.AB..
cadit intra, '

ES III.

PROBLEMA IIIL exz.alcernis,& opp. quer: alternas

L. Latus ex 2.0at &y ang.op.
1.0per.yt fupra,  Sin.2.Jat. AC,
Latus BC. ¢f!Sin.2 lat,AB,
Jamma veldifoot ¢ Sin.2 {e0.CD,
Jupra. Sin.2.{eg.DB.

1. Angulus ex 2.ang.cplat opp.
1.oper.vt fupra, l,_'Sin.z.a ng. ACB
Ang. BAC, ¢f}Sin,2.ang. ABC

Sum na,vel diffi. | Sinang CAD,
vt fupra. Sin.ang.BAD,

PROBLEMA V. Exa.alternis, & opps ~ quer. media,

Y. Latas ex 2. ang. ¢y lat. opp.
1.oper.vt fupra, | Ta.2.ang, ACB.
CB. ¢f fumma,  Ta.2.ang, ABC.
vel difivt inpr. 3| Sin.fegm,CD,

Sin.fegm.BD.

Ta.2.l2t. AC,

r.oper.vt fupra, I
\T;I 2.]at, AB.

BAG. ef [um-
ma,vel dif, ot in

pri3.. Sin.z.ang.BAD

PROBLEMA VI. Ex 2, alternis, & opp. quar.oppofita.

Y. Angulus ex 2 Jat .¢h angulo op,
‘Sin.lat, AB,
Operatio vnica.y Sin lat,CB.
; l Sing.ang. ACB.
Sin.ang.BAC,

11, Latusex z.ang. ¢ lat.opp.
¥Sin.ang. BCAL

Sin.lat, AR,

Operatio gn_ica..l Sin.ang.BAC.

Sin lat.BC.

L

I1. dAsgulusex 2,lat. ¢» ang. opp.

Sin.2.ang,CADr
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Lovero M Bugui manfura ¢lt-Aagulirecti M.AB, graduum
20- quare omnes Anguli rech interfe equanty rj omngh‘

ftributum volyi, P rimij g€
» haturam siiuventionemlog'

- Tatt,qi'ad Friangulorum folitione con. BGHE

Circuluzﬂcadant,aliz AR,

s indere nomina diftin@ionjs ergo. Sinws

rGircolus:360; gradus 8

TRIGONOMETRIE: 5

i Jemgo.gradibus conftat. A'ugul‘“9°'3'“4i§u;§:?ﬁ

. e tus. Lo EigigE _-,_:...
it Obtufus;minor veroAcu | i
S "I’:C}?)mplcm’cntum Anguli, vel Arcus eft id, q:l:ﬁ
it ipfi, referturque ad Quadrantem, vel Semicircu-

el S _ . ‘M. go.re-
7 .{ubducanturque ex'Quadrante B M. go. re-
grﬁ‘:ltfgh}[u vel CZ‘&ME.l graduum 3o.&erit MC..com:
slementim Arcas CBy feilicét ad Qiuzjdr.-alnt eglcgl ‘iesr‘-: .
e 6o.auferaturex Semicirculo BCD. 180, .
{01 5 émicicculm Aicus By Idem o e i

B Diz':izetereﬂ-tiM'quﬁtﬁnﬁt-peqccnt!u@,Qi Gflrf-. __
salum dividitin duaspartes 2quales,vtiDB. c?tl;t::s{rit?mJ.
@8 AR R Semidiavér,vel ]-51{!'435'3 :{‘ q::.;l zelzz: rrt lq (it
jam erit, & omnes Radijfun ales, S
T E:::Sil.e;l:t’leant Tyrones Proz mfaha; fa-l-tcm.Gr:o!}lg,
. 2: ' n{;ﬁ;:; omnium potifsima Radiaseft, ﬁd_‘l“a‘?é:gﬁ "
Binnes circaliteferuntur, & ficttin guafc.ll_mqi Pi‘é -y
vidi poflct, operationi facilieas exigitjveinvn ;‘w“:‘eﬁn
liquot ciphrisrefolvatur ,veluti inpartes ro P ok *
2600050, &¢. que divifioin fervit'ad dc!{ef?_lm N
guantifatem reliquardd circhlifi qe'arr}{mﬂ“?;vt o A
& , Sinus, Tangentes, & Séb;iﬁt;s;ome&-lf‘n}‘_j__.I_I_' .
fbrentar camR adij partibus conferunturs /- oty
Y7 Chorda, fubeenfa; vel infcriptacft l—.e{'n"iufi‘emis
intra Circalum cadit & finitar duobus p's'm‘&l-slﬁ‘ﬁ Ay
rcus, cui fubtenditur vti CG, eft chordayvelfu pr
Dl P.I.Zaragogd. A2 2



http://Partes-Cirr.il

2 LIBER I, CAPVT 1. & TRIGONOMETRIA. - :
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: De latere Quadrati, Fig.3.
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Brgo fecura off regula. Nequeo fatis mirari tantum Mz

thematicum Sinys adhibrifie in.examen propofitionisi -
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 TRIGONOMETRIZ. 13
De latere Quindecagoni, Fig. . '

Arcus-AB. BD.graduum 72.critque ABD. gra-
i 144.cumverd'AC, circulifit tertia pars, graduum

erit CD.graduum 24. ArcusQuindecagoni,quia aus
BH. AGH.Semicirculi 2quales funt ;fi dtmaae
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§8778525220: 5 _

feperientul £

Tangentes, ey Seeaptesexponitupy "N SN 8

1038 INa‘:aém'M Sinus gradunun 60.
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TRIGONOMETRIZ. 15

In_pi];sire Sinns complementoram,

18.) i Quadratum ex Sinu 1. fubducatur ex Quatra=

adix Sinus 2,vel Sinuscomplementi,
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1900000000000000000000000,
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2.8%436., 809016994374

ﬂmtﬁ. 2
1% quadratacft Sivus

etiam Sinus 1. complementi fui , quod el gra-
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Radias, .100Q00000000
Sinus 2,907,124 '
Sinps Verfus,gri 2.
Seimivadiag,
Produttas,
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§. 15 91501618663 84.45 9’9;8 19275741
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Invenire Sinus onius minati,
tam minimus Sinus repertus fuit minut

rendo Sinus femifsium
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1 R LIBER I, GCarvy v,

donecminat, 4,ad impleantur, quoramduplis, & con
Plementaram femilsibus confumabuntur y & perficien
tur Tabule, InSinibus minatorum imparium , non |

vis compendij eft diviforem perpetud effe chordam il
ks 2e VLI in 8, 49, L e 3

' Exadtior ratioad Tabalas ﬁﬁﬁdgm_ia '

- $% . Quj perfectifsimas Tabulas conficere velit ,al

_ cum 20, cyphris, & repertii €
Sinibus , vt anted vique ad Sinum minut, 45, ad inve B
niendum Sinum Lzin.continuabit bipartitionem prou .
in g, 26. duabus operationibus fuperadditis : hoc efl, S8
oo qui funt feré fecunda, g B
iamque evadet infenfibilior differentia inter Arcys S

per re: €

fumat pro Radio vaitatem

21 49 4593 45 o5 ¢35
A4 .-‘g“'qu“p 69 £30

Sinus ; quare reperietur Sinus.fecundorum 1o,
gulamauream, vt 3¢5 ad Sinum fuum, ita %2 ad Sinun
fuu;n._ngnito Sinu 22 qui funt fec, 10, {nveniengut
Sinus Arcuum duplorum Dempe fec, 20..& 40, deind:
Sinus Arcus intermedij per 9:49.qui {unt fee, 30, Dein:
de Sinus.Arcuum duplorum, min. 1, 2, 4. 8, &c. & abfol-

y::ulrz'i[?abul;_a:,ytin pracedentibus. Denique reijcientnr
ab uniyerfisSinibusinventis Quinguelitterzad dextram, -
remancbunt Sinus ad Radium 1. cum §+Cyphris, vel

abiectis 8, litteris, fupererit Radius 1. cum ; 2.cyphris,
Qui autem laborisin patiens non fueritad decadesfecunr
dorum,poterit Canonem petficere,
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: Mﬁhdﬂ: ,qd invefligandas Tq_}ggeg:e]},. :

T3S

¢, 52, Quia proportionales funt, Sinus 3,
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1

adSinum 1|
Vt Radiusad Tangentem, i maltiplicetur Sinus 5,in Ra* 3
gium, & produ@usdividatur PerSinum 2, erit quotiens
;;T{%{!gégs 1.perd.22.¢ contra, fi Sinus v.ducatur in Ra: 8
Qum, & productus dividatur per Sinum g, prodit Tan- 3
QL - 4 gens B

briggius,y Adrianus Vlac,

P
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1§ 2.cinfdem Arcus, Rurlus.quiaRadius media pro-

tione cft ad Tangentem,1,& 2. i Quadratum Radij;
idatur per Tangeatem 1.exibit Tangens 24 pergi20q

s Ratio inquirendi S¢oantese o s '
63, Cum Radius medius proportianalis fit mie rtu ;
2, & Secantem L. per.fuzi. i dividatur Q?a : t:m‘.:mm
dij per Sinum 2. fict quotiens Secans 1,& tn up.‘sl" 8
dius medius proportionalis , (it intey 'Smumsli.nuni 1
tem 2, & Quadratum Radij dividatur pSt Siguamts
ibit Secans.2,. . ., .- < Lt dgngnad
ib t.Pafi_ artificio reperientur vmerfw»ﬂangﬁi{ﬁ:ﬁ
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L v lop uliogarithmoruvey il
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. - ! c_
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] # i il psglcs
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. i imur, ie=
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cius conﬁliocxccutionimadf;«
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darunt,efique illamer,que hodie fervatur, Viiverla il .
rum fabrica, & vius 3 fequentibus progrefsionum pro:

prietatibuspendet,’

i

56 .Ifzqmmmqm Progrefsione Arithmetica (caius nem i
P2 tezmini procedunt femper cum equali exceffu) fumma ey
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In Pr?grefsmn‘cluf.f.& #.$.29.funt 34.iteme. & g.ex 11,
quogue & 23. fiaht 34.'&c, ‘At 18 ohinibifs Progref-

fionibus, i I:;rminusmcdiu_sidu:plgtur, qui eft ¢, eiusdu-
Plum zquabitur fumme duorum extremorum, ficuti |

in Progrelsione 1 12, & 13, [
20. InlL! bis t7:'ficiunt 34,

tcris" Al X ' ll-us.aﬁ

58 Hulus'ratic et} §hia curi exceflus fie Bmpe!
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cnimzqualesfint ‘s & vitimo sxquales quoque inter I¢ |
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o
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garithmi funtex 1& o, _
rdm, additis'niniirq duobus Logarithmis, inter quos me
dium quzritur’,&aiTumpta[emiﬂ”c’ lummz per .73,
80 Pari art_,iﬁ_,ciotcpcr_ieturl
tdm 3.cadit inter 1.& jo..

bala additis eyphris, &c,
' ptoportionales inter proxime maiorem, & proxime mi-|
norem ipfo 3. donec excar numerus 3
cém,velnumerus 2.cum decemlitreris
musfumi poterit pro Logarithmo num
refenfibili, Idemdices de numero 7,
fali di tate careant

pervacaum efle duxi, |

Regula alia in L;wgarirbmum numeri 3,

81 - Ducatur 3.infe §
egcat numerus, qui duabus
aliquo ¢x medijs in formuls .78,
plicationes 8. invenig y 9683.1n |

ervo Gefle proxime ipfominorem: H.vero proxime |

aiorem.Sumo hos duos numeras cumfuisl, ogarithmis, |
Cruatque A.& B.formulze lequentis. Continucturdein. g
de mediorim proportionalium adinventio y fnorum
Logarithmoram inter Proxime maiorem , & minorem
quam 19683, donec prodeat ifte ny
quingue , & vbi perveneri

«<4¢. qui fine errore fu
cius___ Logarithmus o, 2940612926, &

erifticacyphraia 4.quod numerys | 968 3.habet quing; |
3 - t

Lo ndilie- §

repertis, & poft malti-

-tur Logarithaws 3-quia au
- Locabuntar ijprimim in Ta
Repericaturque fom per medi]

«cum cyphris de:|
9«cuiusLogarith:|
eri 3.ablque erros|
cum haec omnia fpe-|
novam formulam ex ponere fusf

plamtotiesquoties opus fit,vt
primis litteris conveniat cum

Tabala autem premifs 9

immutata Chara- :] D-;“-

S TRIGONOMETRIZE,: _
tteras (.70, ) eritveriis Logarithmus4, 2040912924,

thmus numerj 3,
82 | Formula Logaritbmi nymeri 3,

Namerd,
19109529749704405%
19809 5677855013387
19456400615886356
{1 19603219006790405%"
19720679499652940.
19676385041348564
19698529840896686
19687449 330325334
196819.1.640835620%
19684682674943266
19683299493053775
196826079 38556427
19682053712767906
1 19683126602151535
1 19683040157269895
119682996934971445
19683018546108806
19683007740537159
1968300233775 3560
19682990636362317
1968 3000987057802
‘119683000311 710093
119682999974036202,
/1968300014287 31 47-
1:19683000058454675
1.19683000016245438

Logarithmi, ./
0.281250000600 §:
0.2968750000p0 |
0.289062 500000
0:192g68Y 50000 4
0.29492187 ﬁQUD :
0:293945312500 §!
0.294433593750
0.2041894 53125
0:2904067382812°
0294128417968
0.294097900390
10:294082641603. ¢
0.204090270996 §
0.294094085693
0.294092178344 |

©:29409 1224670 §!
0.294091701507 §'
0.29409 1463088 §
0.294091 3438794
0:29409 ! 28427 57
0294091314077
10:2040912991 76"
10:20400 129 172§
0:20409 1295450
0:294091293588
0:294091292656

E.:r...1

D¢l P.I.Zaragog&. De,
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LIBER I. 'CAPVT VII.
UL De Logarithmo. wumieri Il. |
il 8 3 S1 Anternumeros 10,8 100, 5. 69.continuetnl
inycuttomedioram proportionaljuminter proxime ma
jorem, & minoré ipfo 1 1, donec exeat numerus etiam 11
cum novem, vel decem cyphris » repertus erit Loguith
mus numert 1 1. Alizer'fi nimerus 1 1. multiplicetur in

36

iplum fexies; prodibi
§.82,Siverofu

grunt duoprimi Tabilz fequentis

i 84

-} 194782879264318 1%
-1 1948924081 3202296
19483763600:651 50
11948650200 4243704

119632190067904055
{19544097700542905

{19487186677898736

i1 1948701 § 509727466
8 1 ts9487:9§q936n&56_-
| 194874438857r3811
) 19487165281794528 4
1948717597984 3695

119487173305 33085 3

= V19487071 299446464
£ Y 164871900651 3044 7
- 1648717113228 430
16487171048 710927 | 0,28974879 7595

nempé A& B,

Eormula Logarithmi nameri 1.

- Namepd, .
'194564006158863%6

‘19500199858919038",

19487871 365609615

119486844343064292

1948720719680 74569°]

Logarithmi

10.2897338867:8

0,280764404206
- 0.289749 1 45507 |
-0.289741516113)
10.289745330810/}
0,289747238159 |F
10.2847428191833 |}

0.289748668670
-0.28974890708¢
10.289747 787879
0.289748847484
0289748817682
'0s289 7-14280 3781
'0:28974879 5330
10.289748799055

0.289062500000.
0.292968750000 ||
:0:291015625000 |
0.200039062500 ||
[0.289.550781 250
10:2897949 21875 |
0,2896728514564 |

19487171006921672 |

0.289748796261

Pro’

t19487171.qui cadit inter C.& D)
mantur illi numeri cum fuis Logarfthmi

TRIGONOMETRIAE, _ 37

‘8% Promota mediotamproportionaliuminy cntione
ter: proxime maiorem’y & minorem quant 16487171,
ftoperationes 22, reperichus B, ya: cuivsdecen prime

ftterie nondifferunt &‘namere ver 6; - Sumpto crgo Cius

ogaritlimo, & immutata Characteriftica:cyphra in 7.

tuia numerus8.litterashabet,erit 7.2897487962.Loga-

ithmus numeri 19487171 Div_ifus_. autem Logariths
mus perz, ({exies enim multiplicatusin fe ipfum nume-

Sustr.)quodidemeft acelicere R per .74, erit Loga-

ithmusnumeri v1.quieft 1.0413926852,

per- fummas o @ [vbiras
Ctiones,. ;

8 p! Logarisbmis

86 Inventis Logarithmis sumerorum 2. 3. & 170,
per facilé habentur-alij-plures , nam-cum fumma zqui-
polleat:multiplicationi, fubtractio verd divifioni, Si
‘numerus-2,ducatur in fe ipfum gignetur 4. ergo aflump-
to Logarithmo numeri-2, bis; conflabitur. Logarithmus
numeti 4 8 quia-biy 4. efficiunt 8. additis Logarithmis

ex 4. &a.fict Logarithmus oumeri 8.quia autem 10.divi- -
fopera. fit quoticns 5. - Si fubducatur Loga;_at-j}mu_s -

merb 2vex Logarithmo numeri ro. fupererizEogarith-

- musinmerijs. &c. *Quare fi‘dno numeri multiplicati,.
valdini@: slivovefciant; fumma, vel fibrralltio Loga-

“rivhimpgeanduorem, dabit alteria 3 E tiga‘rtt_-h mum .hfxc.:._
arrecmglion Rre: megptio plurimi Logarithmi reperiric
poffunts . :

ocDe Lgaris bmis wimesorum primorurm,.
g7 “Numert prim fint'ij , quos: '{ﬁ%ﬁ»miﬁ;h@rf rk
pote(t, necabalioramintegroram multiplica L-rs-nc:gf{-g;
‘duaturg veloti 2 035070 110 130 170 199,230 255
33704100430 47888, qaos vigue ad 10000, TnVentCt:

foua-

Del Pl Zaragosds.
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38 LIBER I 'CAPVT Vi,

ftudiofesin dectione 5, mifcellanea Francifci S&hooer:|
Inter 1.& 1000, lunt numeri primi 163, Hiomaes inye:|
ﬂjgandi funt,yt Logarithmusnmr_j.;%-Vt'.]:-,yt Lﬁga;uh.
mus numeri 3. & 11.fed quo altius afcendunt numeri -
rcd_dunt-u_r brcv.igr_ga Opﬁatioug;, S 5

De Logarithmis Ler proportionem, .

88, Quando humerusfiuperatdoo; licds 'ﬁtm?.l-lﬂ‘.lt;ll;
primus, Logarithmuseiusitainveniety
gr.Logarithmus numeri 1011, Logarith
eft 3. 0043213738, Logarithmus
5. 0051805128, difiereptia eft 8591
4295694.que differentia proxima ¢
1010, & 1011.1ed minor inflg, Sumatur deiide Lopa-
rithmusnumeri 1014.qui eft 3, 0060 379";5'{0',}1“5;5 g&
primi differentia efl 17165812, & _inﬁit-u'.at-ur re ’ulﬂ
trinm, Sidifferentia 1716581 2.dag differétiam 359.,53 :
quiddabit 8591 3872dudto lecundo.in fgﬂziumdivﬂb ag?_'
t-n__:-_i-n_}pr()(!u&o periprimum : fit quotiens 4;9§973-8;-quz
d:fFercpm_promma eﬁ:Logarithmor'um-cx 1010.& 2011
fed maioriufto. Additis igiturdifferentia invcg tami n-o-'
7€ 4295694~ atque hac repertamaiore 4299938, confla-
tur 8595632.ciusfemifsisef 42978 Jﬁ;-eﬁql.}e.difﬁ:ﬁmiﬂ
pro pinquior \Logarithmorum-_ _-1-01-9;,;_«& ;ZW- T Ergo {i

Logarithmo numeri 1040 quictt 3. 004321 3738, adda-
m'[;us:"v%tlmgm d}fife{;cntiam inventam, quge Acﬁ4.2,97.3 16,
ooveniet Logarithmus numeri 1, ‘qui
w15 i 1-% s mer1 101 r.abfque errore‘qui

89 Ladem ratione §
1010. & 1012, inveniemy

mus numeri 1010,
numeriyorz, eft

fumamus Logarithmos 1008,
sllfogar::thmum numeri 1009,
. imititer cumLogarithmisap 2.
1014, 1016, reperiemus Logarithmum, numeri 1013
. Quictian sumerus primuseft,&¢, in his operationibus

funguamerror excedit vltima litterarii, & quo numeri

Jerunt

£ Queriturexem |

TRIGONOMETRIE,

erunt maiores ;eo imminuetur error, Dewbam dble

59
Etis

ex Logarithmis omaibas vitimis liteeris, vti admonizum
citin gipé.remanchunrLogarithmiabique vljo errores

(¢ CARVTOCTAVY M,
- BXPOSITIO' CANO NTS TRIGONOMETRICT,

Rima Tabulapoft libram tertinm Canon
- Trigonometricuseft,que omnes gradus,
: & minuta Semicirculi continet abirmia,
[que ad grad, 180, cum Sinibus,; & Tangentibus Loga-
rithmicis,quifunt Logarithmi,Sinaom, & Tangentian,
Vnaquaque pagina in'duas columnasdividitur, quarum
#ingale quatuor pumerorumordines habeat, primns, &
quaczus. fingalorum graduum ‘minuta dumtaxat com-
prefieadunt in 2. & 3.apponuntar Sings, & Tangentes
<um fuistitalis, - <7 TRYE
9t ~Gradus 180, diftraci funt i quatuorSemiqua-
drantes,’ Priorcolamua cuinlque pagioe, in parte fupe-
tiori,& ad finiftrd exhibet gradus i cyphra,viquead 44.
& indefeenfu occurruntillorum minatso, 1, 2. &e. In
Parte anteminferiori ad dexteram habentur gradus mi-
Noribus numeris exprefsia 135, vique ad 179, & alcene
dendo reperiuntureorum minatao, 1. 2. 3.8c.t Secuns
dacolumna cuinfque pagine inparte inferiori,& ad dex-
teram continetgradus & 45:viquead 89, & aicendendo ex-
hibet illorum minuts o, 1. 2.&e. loparte autemfupe-
{Tiori funt gradusi go.viquead 1 34,minoribus ¢tiam nus
|merisex prefsi,& in defceniu corum minuta. -

- Invenire complementa cuinfque Anguli,
92 Si Angulus minor fitgr.45. veluti gr, 30.minaz,

& fite velimus eius complementum 2l Quadrantem
Del P.1,Zaragocd, quz-
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49 LIBER L. (CAPVT VIIl
‘quaratur 39.fupra priorem columnam, & in defcenfu o
venientut min 27, profequendo lineam min27:v{que a
vitimam ;‘Jr_du_lqm,{c.cund& columna offendo snin. 33.id
parte vero inferiori gz so, Dicocrgogr.so.miu;gg; e.ﬂ
complementumad Qpadrantem gr, 39.min 27, Siaute I‘
inguiratur complementum ad Semicirculumgr, 39.m.27
repertistupra priorem colinam 39.& in de-iccnfu-mm: 27'
proicguendq.lm:am,, vique ad 4. ordinem eiufdé colum
nz,offendomin, 3 3.in parse.vérﬁ.iiﬁ'cnidr:igf.'Mo. Dicy
&7.140, min.33c¢fle camplementumad Semvictrculum o
39.min.27. 511 oD & g
93 - 5i Angulus Acutus malor fit grad, g<.vei By
min, 19.quetantur grad. s 8.in parte -ilfréri;?leaﬁ'::go
lumne,& afcendende-repetientur win, 19. ptofe uendi
ciuslineamad finiftrd, offendo in columna pr.i.ma 3;‘;; 410
B;in partefu-ie&magr. 31 Alogr.31.min.g1.elle c? !
piementum ag Quadrantemer, <8, wi
«o lineam eorumdem mi. Jggr e e elagos

: _ vigue ad ordinem 4. eiu
demcolumoa inveniomingt. 41 Aurfum autem gmd.'_ul

Dicogriszramingi.e ici
Lre i 414ellc complementumad Semicircy
94 Sivero Angulus it Obtufus,& minor T
U grad 2141, querentur gr, 1 zx, «in pa?tre!(i?;c‘ﬁg
columnz fecundee,in primo ordine, & in defcenfu.occur!
rent min, 41, prafequendo eius lineamad dextram inve:
DIUDLUs wis.14.inkra autem gr, 58, Aiogr,58.min19.efl
fe complemesitnmadSemicirculum gr, 12 PN L.Sive
re Angulus maior fit gr, 1 35. velutigr, 148, min ’.19 fur
macntur gr, 148, inparte inferiori columnz prvimé &alt
cendendo vique ad 19, profequesdo eius lineam ad G
{tram reperiuntur min.gz.dvpri Verogr.3r. Dii:og:;. 3

mfis.4l.CHC.C_0m lcmcmm dSemici ,
min,19.&¢. . ad Semicirculutgrad, 145

95 ltaquegradusoppofiti fuperior, fcilicét, &infe i

riorcuinfque paginz manor;ilgug carateribus defsignat!i
Lo funt

“tur Tangens 2. (cilicét 9. 64071 s6¢deinde Sinus2.nem-
F

JTFRIGONOMETRIZE
uht alter alterius complementum ad Quadrantem s duo

verd oppofiti fuperior, & inferior cuiulque columnz

diverfis catracteribus exprefsic j funt alter alterius
complementum ad Semicirculum. Superior, & inferior
dvarumcolumnarum in medio pofiti, & minoribuscara~
cteribus fcsipti;y funt alter alterins complementum ad
resQuadrantes. Minor ¢ duobus fuperioribus,vti etiam
¢ duobus inferioribus,cuiuique pagin femper eft id,quo,
maior Quadrantemexcedits -~ i Ans

Invenire Sinus, & Tangentes Aycunnt

96  Quzvis columnaSinus,& Tangentes habet,qui
funt Sinus1. & Tangens 1. gradus, & minutoram ;qui in
funt 1n eadem ¢olumna;,tam in parte fuperioriyquam in
inferiori ; verum Sinus, & Tangentes vnius columnz
funt Sinus 2, & Tangens 2. gradaum , & minasorsin, qui
exiftuntin altera columnaciufdem paginz. Itavtin ea-
dem pagina reperiantur Sinus 1. & 2. yning Anguli: Si-
nus 1.& 2.{uicomplementiad Quadrantem,vel Semicir-
culum, “Intitulo Sinuum’y& Tangentium non {cribitur
L.hiec 2. quia ipfemet, qui primus eftvniusgradus yeft fes
cundus gradus oppofiti inalteracolumna, ;

97, Sit Arcus,vel Angulusgradizgimin, 37.queritue
Sinus 1.& Tangens 1. primuminveniogr.2 3.n parte fu-
periori , & indefceninmin. 37. profequendo ¢ius lineam,
refpondet illi Sinus 1. g.6027278dequitur Tangens1.
9. 6407 156.& profequendolineamvique adalteramco-
lumnam illius Sinus 2. eft 9: 9620122, & Tangens 2.
10535928444 Si Arcus(itgn.66,mingz3.offendo inpar-
teinferioti fecundz columnz grn 66, 8in alcenfumini23e
profequendociuslineamad finiftram occurrit illicogtus
Tangés prima10:3592844.moxSinus primusgs9 620122
& profequendo lineam viqae alteram columpaminyent-

Pe 9. 6027278, St
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"9, 6030166, ablato min
.rentia =~ 2888, Dicam
-quiblis conftant fin

42 LIBER I. CAPVT VII,

98  Sit Angulusgrad. 113, min, 37. offendo primim
gr-1t3,ia parte fuperiori fecundae columna, & in defcen- |
fumin.37. profequendo cius lineam ad dexteram reperi-|
tur:Sinus primus 9. 9620122, deinceps Tangens peimaf
10.3592844.revertendo ad finiftrd, & tranfeundoad pri-
mam columuamin eademlinea invenioTangentem 2,efle
9. 6407156.ad latus autem Sinuum 2.cfe 9.6027278. Si
Arcus,velAngulus fig gr. 1 §6.min.23.inveniam gr,in par-
teinferiori colamnz primg, & inafcenfu reperiam min, 23,
profequendo eius linean ad finiftram in Sinuam ordine,
offendoeins Sinum 9.6027278.ad latus veraTangentem
9.6407156,&incedendoad fecundi columni in eadem li-
neainvenioSinum z.effe 9,96 20122.itemTangente€ z.efl:
10. 3592844.itaque in columna vbi gradusextatineadé

atorum minutorum linea reperiuntur Sinus 1. & Tan-

gens 1. & pergendo ad alteram columnam invenitur in
¢ademlinea Sinus 2+ & Tangens 2,

Ad invenire Sings s Tange#ﬂkfcmna‘brm».

99 Quando Angulus,vel Arcus haber gradus,miny-

ta, & lecunda, velutigrad. 2 3 min, 374 fec.
Sinus 1. Sumetur Sinus
9+ 6027298, Deinde

25.& quearitut
&rod. 2.3.min, 37, vt ante eftque
qui fequitur immediate , & eff|}
ore ex malore yrelinquitur diffe-
que per regalamtrium fi 60, fiv.
gula minuta,dant prodifferétia 2838,

r

TRIGONOMETRIE, =
radi 14 6vminat. 22, fecund. 35, Sinus 1.grad.1 §6.min.22,
9. 6030166, fubfequens eft 9. 6027278. atque minor
ifferentia et2888. Aio fi 60.dant 2888.quid dabunt 352
xit 1685, fubducto quotiente ifto ex Logarithmo pri-

mo 9. 6030166, quia maior fait, prodit 9. 6028481, vt

nté, & eft Sinus 7.grad, 1 56, min.22. fe.35. hacin parte
aute procedendum eft illi, qui halce operationes re-
énsaggreditur, fi enim fummam cum fubtractione, aut
ice verfa confundat , errorem vtique in operatione

committet. In Tangeatibus porrd eadem obfervanda
eniunt,que in Sinibus. Modusautem inveniendi Secan-
es,& Sinus Verfostradeturad §§.120.& 122,

Reperire Angulum dato eius Sinn 5 wel
. Tangente.

~ 7ot Inomnibus operationibus Trigonometricis m-"-'
venimus Sinum, vel Tangentem, & per llll_.ml agn?fce-,_
mus ‘Angulom , vel Arcam. Sit datus Sinus primus
9. 602848 1. quarator in Tabulis cius proxime minor :fn '
prima,vel fecunda columna,fed in o::dtr!c Sliluum, &o ;
fendo in columna prima eius proximeé minoré 9.602727 ‘
&adfiniftram 37.fupra verbg_rad.z;. Dicohunc effe Si-
num iy, 23.grad. 37.min.& quia ad dexteram requndenE
Ciminut.2 3. inferné avtem grad.156. eft quoque Sm-uls
& 156.min 2 3-cum ergo compertum habeam Apgulum

futurum effle Acutum;dicam effe gri23.min.37. Sn-autem'
faturum effe Obtufum agnoverim, dicamefle grad. 1 _5_6,
mWin,a 3, _ 2
mi ‘Dato ipfomet Logarithmo 9, 6028481. ctiqn-,

' Quam Sinu 2. voivs Anguli,queritur vt antéa in ordine
Sinuum, & inventoin prima columna eius groxtmc‘mlw
nori , cum fciam efle Sinus 2.profequar cius Ilnc‘amv‘que
ad alteram columnam,& offendam min, 3 7.lupra Ycroé,gz,
113. & continuata linea inveniam min. 2 3, & infra gr. i:
Del P, I,Zaragoga. Fa A

"quid dabunt25./e¢? Duco differentiam 1888, in 24, fth
-data, fit ProdaGtus 72200, quo divifo per 6o, prodit
“1203.hecdifferentia,vel quotiens additur primo Loga-
~tithmo,fi'is minor fit fecundo, vel demitur G major ox-
“titerit. ' Addita ergo differentia inventa Sinui minori
“9/60 27298 erit fumma Sin WS Zre 2 34min. 37, feeund, 25
Seeft 9.6028481. .
400 Eodem pacto:invenictur Sinus 1. An-gu;‘
Srad
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LIBER'E ' GARVE VL,

E)zﬁ.f-q crgoclic Sinam 2.81.66,m.2 3, ivemgn, 113, w3y, |

Stergomihi conlter Angulum Acutumefie debere ,cog- |
nofcamede 66, 23, Stverd Obtufumfore compererim, |

erit 113, 37. fed ignota pecie Anguli determinari ne-
quit Arcus, vel Angalus, licet regularitér Acuti obve-
niaat. Idemdicendumeft de Tangentibus, ita vt fuma-
tur peepetuo Logarithmus proxime minor , & Angulus
cicorrelpondenstanquam verus, licét tantum proximus
fit: namin Sinu 1,& Tangente 1, Angalus Acutus minor
iufto exit ; Obtufus verd maioe y& viceverla inSiny

& Tangente 2, Acutus maior iftoprodibit:Obtufus ve-
10 minor,quantumvisdifferentia negligatur, cumnec ad
vaum quidem minutum perveniat, :

Invenire fecunds Sinusyvel Tangentls;

103 Quando ftudiofusoperationemexactioremob:
tinere cu pi-t~,rnon-;acqui‘efci:\invcntu.gradu y & minito
proximojsfedetiaminguirit fecunda feru pula,quo Angu-
lus fiatexactior. Sit dat usidemLogarithmus 9:6028481.
vti Sinus t.vnius Anguli,reperioeius proximé mitiorem
9:6027278.ciufque AngulumAcutum 23, 37.Obtufum
autem 156. 23. Sinus proximé maior eft 9. 6030166,
differentia proximiminoris,& maioris eft2888. dematar
minor9. 6027278, Logarithmodato g, 6028481.erit
dlff‘c;cnti,a 1203.dicamgue per regulamtrium, Sidiffe-
rentia 2888, dat differentiam 120 3.quid dabunt 6o, fec!

Prodeunt fec, 25, ifta fecands addandur Angulo Acuto,
Iictquc 23+ 37.- 25. fubducantur verd ex Obtulo, & re-
hnqu;:_nt;ggsé. 22 25.idemeftin Tangente 1.fed con-
ArariuminSinu 2, & Tangente 2. quz omnia caute
_,.nb_férvanda‘[unt,aaqi:i'vocatio enimfacile |
' potelt fubrepere,

SRRIGONOMETRIZ!
S AB YT, NNV M, i

EXPOSITIO TABF LA LOG ARTTHMICE:

tur Tabula Logarithmica,que numero-

 rum abfolutorum Logaritl]mols‘cunt.i--

etab vnitare, v{que ad 11 100.quae vniverls T .nirgoqﬁ:

metriz operationibus fufficiant, Quivergillamvberi A
nem exoptat, apud Vlacinvenictdeductam abyaitate,v

quead centum millianumerorums, .

104 PO& Canonem Trigonometricam fequis

&ven!;ra_ LogaritbmummnavaeriLabule,d: numersmint:grum:
of o -1 Logavithmidatis. | 1027
_F0%: anemmr.in.l’abul‘quﬂusiQat_ug,{in.q go‘;:s
ibcuins. latere adidextrameinvenitun eius Logar su:
3: 60681 1.1, & contra fi detar Logarithmus. 3. {aaﬁ; : :;
queratur; inTabulainter Logarithmos, & Wﬁﬂﬁ 4 i:11+
ad (ipiframreperitarnumerus4044. Quando Bogur i
mus datusinTabulanoninvenitur prm.c_w-x:s!u_ma:gr p,m_'
pinquiots &numernsad finiftrampro W10 h.?.ub_..mi?ﬂ ‘
tit, Sit, datus Logatithmas 3. 625 ng_S..mvlgz[: io. a_ﬁ%‘i“
tithmum 4219:minotemiciic, maiorem vero Log i
mum4220. huncpumerum provero-affumam quia pro=

| pinquiorieft myiori; qnam:minori, {i- propinquiorem ats.

tendere nolimus; fufficict proximeé minaremafiumere..

Iﬂwﬁiﬁ-Ll'agaritfgﬂmmmim}ibet  fraélionis,.

1065+ Sinumerator Ffa&ibni's.maio & ﬁt dcnoT:EEEs;
Te ;demitur Logatithmus denominatoris a ngoghis e
Numeratoris; refidanmeft Logarithmus frgc ! Loy
luti § dentur 3 mumerator-cft 29: ¢ius. L i sty
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Mmus I. 2304489, refiduum eft o, 2319491.atque Log
rithmus eft frationis 17+ Sivero numerator minor fit

denominatore auferetur Logarithmus numeratorisa L,o- |

garithmo denominatoris,refiduiim g figno = erit Lo.

garichmus fractionis, fed negativus, vel defe@ivus, Sitl

fractio 7 Logarithmoradifferentiacft o, 231949 1.pre-
fixofigno w erit --o.z;1949I.Logarithrnusfrac"tiof
nis 17, ' :
Ad invenire Logaithmam integri cum fraio,
107 Sit numerus 358 7. famatur prius Logarith-
musintegri 358, & eff 2, 5538850, mox fequens, qui eft

2. 5550944.differentia vtriufque eft 12114. Ergo per

regulam auream (i denominator 1 2, dag 7. quid dabit dif- |

ferentia 121242 Hac multiplicata per 7, & Produ@o
84789.divifo per 12, Prodit 7066. id addirur Logarith-
mo numeri integri 2.5 388 30, & fitfomma 2. 5545896,
Logarithmus numeri 358 7% - ; :

« Cainfyis Logarirbmi,imegmm, &~ Sractamreperire;.

108  Sit Logarithmusa, 5545896.quaro ejus pro:
ximé minorem, & iuxra 358. offendo 2, 5538830, & pro-

Xime matorem 2. s55‘0944.di-ﬂ"erenuaintcrmaiorcm,& 4

mmoren eft 12 14. difterentia inter minorem » & me-
divm eft ?néé.dennminatorfra'c't-ionis fity 2.velquiada-
tus.« <l qoiaeledtus, Dicoergo per regulam trium: Si
diff:rentiaminoris, & maioris 12114, dat minorisdiffe-
rentian, & medij 7066, quid dabit
Multiolicarp 7066, per 2. divifo autem Producto pet
20142kt quoticns 7.& eft numerator. Dico ergohunc
Logarithaum 2.'§545896. eile Logarithmum numeri
3987 facilitatis gratia chigere Opportet-deno-
- minatorem go,vel 100.vel 1000,
L &C; o J
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Arithméticecap.9.&10.Data [int decime 72, Logarit

st
mus nemeratdris 79.eft 1.8976271. denominatoris \”rgo-
100.¢ft 2.0000000. differentia eft.o.1023729. cum/ig

no m+ erit = 0. 1023729, Logarithmus defections nus
Mmeri 29,

T —
" Réperive decimas Logavithminega |

110" é:PL'o arithmus defectivus — o, 1023729,

i . ith umerk 1000, qui et

fubduco illum ex Lc)g:mt8 gn;g;; e g
et . ~gquem reperio

3.0000000, & reman iy o oy
‘790, eftque numerator numeri 1000, Dice

gg Z-?soo'. I oczl. 3719, effe Logarithmo fractionis %27, hoc

AT g ey ;

" ‘O};i##nire Logavitbmuns integrorans, -decimarsn,

i’ ithmus pumeri
“irry O Sit numerus 3725, ,3;0. E..og_amhm

' 37280 eft 3. 5711263, proxime maior eft 3. 57§28,

ifferenti ‘5. hae multiplicata pec pu-
trivfque differentia eft 1 165. hae mu ' pes
:;:::g:cm 238. fit Produitus 17712,_70-..@0 _dw:!;ﬁ:
is a dextera tot litteris, quo abe
1000, hoc eft ablatis a dextera sei e By
; meras IOOO.CKCIIHE 277 l IIS f g‘ e
:fg gr:?;i‘: 26 3.prodit Logacithimus 3. 7 1 1§40.8Umes, ,

: a3t g
n '3‘;'}::“;;:: tntegros, @y decimas cwinslibet Logarithmi,

112 SitLogarithmus 3.5711540.ctlendamTabula

| cius proximé minorem 3. §711263. & 3725, proxime

ior eft 2. ¢712428:differentia maiqfls,&mmonls eft
?:;fgﬁfzrg:t:a :er&minorisr&’ med."-’.eﬁ 27?“:\;& lf;)r!a(i
1164, dant 277, quid ‘dabunt 16002 Addo res 6§mﬁf
Numeroay7.quod idemeh ac'mul-nph'cafe P‘“.I'::L\,r iunt
Productus 277000, quo divifo. per 1165. 0 :?:-hmi
;.3&mi|1¢{simzm'g037."5“;3:‘eﬁ-m““§il‘pg-" hr
dati g, ¥y 940, '
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Invenire Logarithmun BUIer6rUm uz_aiam;w 10000,

113 Sit numerus 37251238, quatuor
ra ad finiftram dividantur pusnctofic 3725, 238.&ex
reliquis conflituatur fractiotot cyphris, quot habet lit.|
terashoc modo 3725, (335 reperiatur cius Logarithmus|
per §o1tr.qui efk 3. 5711540, Si caradleriflic addan-|
tir 3. quiattadio treslitteras adiecit numero, eric Lo\
garithmus 6. 571 540.numeri integri 3725238, .

Invminem‘nmemm Logazitlmi maiopis quam 4,0000000; |

<414 Sit Logarithmus 6, 711540, ¥eluti fi carated
‘tiftica eflet 3. & Logarithmus 3. 5711 5404 xEperio eius
proxime minorem prope 3725.& eft 3571126 34 proxi

me vero maloreflt 3,571 2424« differentiamaioris, & mi
noris 1 1 65 minorisautem,& medij 277.adiectis tot cy
phris, quot habet litteras differentia characterifticarun
fit 277000, hoc Produ@odivilo per 1165, exit 238. &
- Loga nthmu-s. 3+ 5711540, eft Logarithmus nume|
. 392§- 1000 VE iD 6,11 2. fumpto ergo tanquam integro:

-_34_9,3_73~5138-6ﬂcnumcmmLoga_rjthmidat_.ié.sy-—-n,mo,_ | s

i Anvenipe complement um Lagarirbimfmm; ‘ '
. 11§ ‘Complementum Logarithmicumeft differentis
Inter Lagarithmnm,& Radium 10,0000000.ablato er-|
g0 Loguirithmo ex Radio remanet complementum Lo
gacithmicuar, ' A A Ve e e e g
Radio, & Logarith=
mo etiam non fcriptis -

: ,E%lmfﬂm;f I3
: o Radinsy . 10,0000000 )
reperitur facilime com- Logarithmus. 6, 9741455
plementum fi fumatur. ., Complement, - +3,428854% |
differentia cuinfque litterzviquead 9sinwltimavero vl |
quead 10,velutia 6l viquead g, defunt 3& q;vgfqué}ad 9B
defunt 4. 27, viqueady. deficiupt 2.&e.in vitima ayten
v $iviqueiad 10.deficiunt 2.51 Logarithmus maior fitR+
dio vtiinTangentibus vitragr.45.fumitur complementd
: , a
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: . Sad-Radivm Duplum:z0. ooooooo. eodem padto omifiz
priores hitte: By nitate prioriad finiftram @c it non eflet,” SitTangéns:

10.3$9973 1 dicoacyphraviquead gudelunt 9.4 3. vis
quegudefuntb.as.vlqueadg.deficiunt 4.8 c.eftque com-:
plementum ¢.6400269, ' . MAE Yo TIN
oo | DeLogavithmis Caramuelis, 03T
116 Superiorianno 16po.prodije in lucem Mathes

'maticangva llluftrifsimiCaramuclis,vbiin tom.2.4m0vos

quofdamafiert Logarithmos Retrogrados,quos refluen-
tesipfe vocat cum Tabula Sinuam , Tangenriuin, & Secan-
tiumey & Briggianis commodiores efle autumat , tametfi
patiantur incommoda a nobis perpenfa §§.65.8 66. Is
tamen cui tanti Authorisopera videre non licuit , huiufe
modi Tabulas facillimo negotio conftruct, fi Logarith-.
morum-noftrorum complementa affumat, ‘Hacvna ani-
madverfione Caramuel quaftionem!illam: pagine 863.
folvere potuitnempe: An Briggiana Ghilias nofive Canoni
voaptari pofsie, Mlinaye :

GAPVT DECEMY M.
APPLICATIOLO GARITHMQRV M. '

117 Razmifluslabor compenfatur facilitate,&
. P vtilitate Logarithmorum,que{ané’ ad-
33 mirabilis eftymaxime inregula propot-
tionis, extractione Radicum, inventione mediorufiipro-
portionalium, 8 inrefolutione; & trasiatimti'onbﬁ'gun-:
Tum,8ccorporum regularium, <ol '
i Do vegala proportionis, mincor . s
<18 Quatgor terminis proportionalibus exiftenti-
bus Retangulam ex medijs zquaturReftangulo’abex-
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‘tremis ( 1.1.6. Jergo fitres déturinvenietur quatids;mpl- .

‘tiplicato enimfecundoin tertium, habemus R é Fanguttim
mediorum , quia-autem iftud Re@angulum idem eft'ac
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Rectangulum extremorum;idividatue periprimum, §ui

alterextremus effy exibit quartus, quieft extremus reli.
quus: ergacumin Logarithmis, fumma multiplicationi, |

fubtractioverodiy fionizquivaleat (6.71.8& 72:) irads
daturLogarithmi B,& C.ex fumma verd dematur Loga-

rithmus A, relinquetur Logarithmus Davel quarti Pm'.

portianalis. Difpofitia huinfmodicllepoteft: -
-« LogarishmoDirels  Tarm.prapor,
pondetinTabulamue -4 8ir g
merus7§. lnregulain-, «Buvdant 36, . ,
verfaobflervandadunt, - G.ilquid-252. 1, « a:a050
quz in Atithmética - . ‘

noftra dixioius ylibs Lo - Dudiit 75, =0,

fp?ég' i ;:t';-,: {

IfE S0 'Ile,.ddf{zglr._mzirnLogaﬁtb@qmﬁfoparﬁaml-;.. i ':
REE & 1Y .Sl-:p.rg.I.:ogam‘-hmaA_.a{umuur eius comple:
mentum, velutidn §; 115, fumma triy mmultata Radio|

dabit Logarith. D,

Su‘mmtri_ur_pl_.:eg-arith-. m'rm.prapvﬁ.' ioga_ri:bmi.
morum eft 1£.8740613, | &, 8" 12:C0ph 8.92081 88 |
1.5563024 0

dempto Radio remanet B, dant 36,

1.875061 3udimiflayfeili- . Cliguidagr -
cét, vnitate ad finittram, |
Sicomplementumiuma-~ . | s T
-turad duplumRadiom, auferetur:d famma 20quod idem

- 11.3979400
D, dan:;"gsfummd' 1.8750613

..gﬁ?aqdqmgrﬁdnp;lnmmdiumﬁad@qu.cm-iumﬁzﬁ eft com
-plemegtum, -Ratiototius operationis eft, quia cunrpri-
-musLoparithmus {ubtrahendus efler,addidimus ei us c0*
plement umad Radium: vndéguod fubtrahereomifmus,
& quod addidimusequantue Radiosergo fumma omnit

-ifuperat Logarithmumquafititotoi ntegroRadie,quare
- Abkito Radigremangr quareyslogarithaws D.qaziitus,
-1ECRRAXIs faciliores Teddir operatioges), cuius yiism vir
ﬁrglflr,gqt.m unjver{plibro 2.8 3. Ideméices de coniple-
2MEPLoad duplum Radiim:tincergodupls Radis avfe-

,,ﬁi]dus erit cx {imma, royana sl L GRS

Logarithmi,
TaJ0P9 By

s iihirecee 24 9‘54M2§'
Hia.1487 50613
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>\ Ratioinveniendi Secantcs Logunitbmivad,” 117
120 .- Sccantes in Canone Trigonometrico feientet
omavifsimus cumin noftra methodo minime requiratur,

:"ﬂ

Mtinyquiatacilé reperieaturperregulamfequentém, :

- Complementum Sinus 1.wndcumRadio;quieft vpitas
ad fimftram ; fit Secans 2. ComplementunySinus 2, voa
jcam Radio fit: Secans 1. Quaritur Secans2igri3min s,
Smus-1ieftg,7600311,cinscomplementumo:2 399689,

Jprafixavna vnitate,quod idemeft ac addere Radium;eft

10,2399 689: Secans 2. :5i.verd quirasur Secans 7,/5i-
Dus ‘2. gry 35, min 8. ¢ft 9.9 1265 g1veins complementym
0.0873449.vna com Radiofit Secans 1y 10,0873449.
Sumpte complemento cuinique litterx vique ad-g.$inu
ctiam nonfcripto (§.115.)invenitur Secanszeque velo-
citeryac fiin Tabula,vel Canone Trigonometrica eflet.
.t a21 - Huiulcereidemonftratiopendeva f. 21.Radius
enim media proportioneeft inter Sinum 1.& Secitem 2,
vnius Arcuss Sinotysdit Sinus.a. &Radivsyseperietur
Secans-2. per-proportionem, difpofitis terminis vii in
$ 19 tinupeis amdtiago Jasns: ' 1
o Termmina praportenovonco iy © 5 Do poLogenithml,
t Swusts gr.3§e Buming - Compl.Logs: 0:2395689
ad - Radium : ; 10.0000000
4 oRadiggl =1 3.5 1090 1L 2001 11040000000
A iSecantein e .+ 2ol o fumnia 10.2309680
Complementum Sinusnihil immutatur,cyphraepim
honadaugent fummam,quia vero Radius bisreperiturin
lammay& auferridebet femel {5,199, )remanet infumina
Radius ; & complementum Sinus: ergo ccmpleméntum
Sinus 1ivoa cuny Radioeft Secans 2.pariratione démon-
firabitir complementum Sininsa.vii cuni Radio efie 8¢«
Cantem 1. 0 PR XD IR nEmD KIIAYG
o dnwenire Liogarit hmum SinusWerfis
T2z Sit-Arcusgr. 5o, eins femifsis'funtgr, 25iergo
qwia Siuws 1. voius Arcus mediugeft proportionalisitter
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Semiradium, & Sinum Verfum Arcus dupli §..19, erunt
termini proportionales,& ordinabuntur vti ig §.119.
Termini prapertionales,
Vt  Semivadiug
ad  Sinsmi, EPiT%a. t 2uaid o
ita  Sinwsi, 1graasy
ad.  Sinam Verjum gr.50,
Hincexoritarhac regala practica, Logarithmus nu-
meri 2, vid cum Sina duplici cuiuslibet Arcus, multatus
Radio; dat Sinum Verfum Logarithmicam Arcusdupli,
Quoaiam Logarithmus numer; 2.complementum cft Lo

500000 0000,

.garithmi-S-emiradijahiolmi:pmvt\{cqucnti'r_:xcmptﬂ. 3

0.3010299
- 9.6250483
96259483
95529265

o dnveniregmanliber Radicem euinfgue numeri, :

Fi L‘g..ﬂ;“m: 2e 53
-Sinusgr.ag. :
Singsgr.zq, i

;_-Ss.m;a *f SinusVerfusr50,gr,

1 4230 Logarithmys nuaieri dividatar per exponétem

Radicis,& obveniet Logarithmus Radicisquafitz, Ra-

dix quadeata et R ejgs cxponens 2. Radix Cubica eft
R fequunturR4 RY &c. vidiximus in /i, . Avithime-
tica,§.9. Ergoad reperiendam R quaequadrata cft di-
wideturperiz,ad R3 dividetur per 3.& fic deinceps, Sit
|umerus 625.8 eius Logarithmus 2, 79458800, quaritur
R divifoLogarithmo PEr 2.exit 12 39 79400, cui in Ta-
bula Logarithmicarelponder aumesus 2 5.quieft Re vel
\adix quadrata numeri 625, Sit Rurfusnamerus 728,
eius Logarithmus 323754 37.queritur RS qua Cubi-
-ca eft. Divifo Logarithmo per 3. prodi t1.079 1 81 2.¢ius
-numerus 12..8eft Radize Cabjea numeri 1728, &c. hzc
Practica emanat ex g, 3.& 74. , :
Inienire.guofcumque medios proportionale s,
c1724: -Quando termini Geom

x _Teometrici proportionemali-
“quam continuant, Logarithmicum ®quali exceflu pro-

€€

¥

Logaritbwi, |
CIL. 0-30'0299 I
19.625048] |
9.6259483 |
[amma 9.552926%
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cedutit 02 61.ergo fidifferentia duorum Logarithmorum
dividatur per’ numeram orediorum vaitate adanctum;
fict quotiens excefius 2qualis Logarithmorum, ‘Sintda-
ti numeri 2,80128: eorum Logarithmi funto. 3010300,
& 1.10721004differentia eft 1. 8061800, St quarar or
vaus. miedivs  proportionalis dividatur per 2. & exit
0.9030900, quicftexcellus,is veroadditus Logarithmo
minori 0, 3010300, prodit ¥.2041200. cai numerus co-
reefpondens eft 16, & eft medium pmpamonal; 1nter 2.
128, fantque continui'z. 16, 128 i Ladi
25" Siqueranturduo media proportionalia: dl&‘g-
tentia 1o 806 1800y dividatar per 2. & obvenict exceflus
0.6020600:1s minori adietas 0. 3010300, cft primum
medinnpo.9o3og00,ciusputem numerus 8.additorurfus

| exceflis 0.6020600, Logarithmopriorismedijo.go 30900

prodit Logarithmus 1. 505 1500. eius VETO BLMErus 32,
€rgo quatuor proportionalia funt 2. 8. 32. 128.atque 8,
&3 z.funtduo media, Si querantur quinquemedia,divi-
deturdifferétiar8061800.per6.&eft excefluso. 3010300
adie@us Logarithmo minori 0. 3040300. procreatur

| o.6020600:ctius numeraself 4. Additorurfus excefivs

efficitur 0, 9030900, cuius numerus el 8: A dditoiterum
exceflu,fit 1+2041200. cuiusnumeruselt1 6, Adiectoad-
ucexceffu,proditasgos tgoo.cutusnumerus cft 32.Ad-
dito rurfusexceffu,exie 1.806i800.cuinsnamerus elt 64
ltquéz continuifunt 2. 4. 8. £6. 32. 64 ¥ 26. & quinque
mediainter duoextremainventa funt, &, _
Continuare mﬁomm-afigmml! i infnit ume, -
r26 | Sitratio 3.ad 6. (i Logarithmorum fuorumdif-
ferentia addaturcontinud maiori; obvenicos Logarith-
miterminorum continuorum, Logarithous numert 3.eft
.47y i 21 2.numeri antem G.elt 0.7 281§t :.d»tﬁcrqz; eft
©. 3010300, addita maiori Logarithmo, it P0791812.
cuius numetus eft 12.adicctarutius vieimo Logarithmo,
prodita. 38021 12. cuiuspumerws eft 24.addiza u:rut
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vitimoj exit 1. 6812412, cuinshumeruseft 48; & ficill:

infinitum: & funtcontinugi & ¥z,
tiz/Logarithmarim fyorum fupt
Prictatem expreflam Bib2s '
tis fit,vt 4Biad 24.anderet oy amin
tia Logarithmoruni;quze operatiocontrariaexifit, . .
ot Reguln aureq Afromamicaq v o0 “O20R.0
127 Ia via

quartus proportonalis:per.com
Sice,Jib. 1. §:1 38, Logarithmi
tionibusiftis eadem faculitag

obrem diipoﬁtaef’c?abu-la.—brgar&thmim;&mz. s
minutts,& lecundis neceflari J55 atqueordineoperationi
bushifcecongruo, . dmtit1sg0d 1ho
' Difpofitia Talmla-.Lngarit&mi;m HISUD ORY3

ilumnisriufdem;mgin:rcor refpondent, |
: annm-Lagarit-b»m.rgmdaum,mz‘nutemm, & fecuns
. VU dorummel & coptrg,. (U939 514
129 . Sintdatige,0.uiin, 37./ec.15.reperiantur primo
&"-0.min.37.in partefupctior| y&ineadempa 8ina ad fini-
ftram defcendendg femantur /e, 4 5. & profequendo.eius
lineamviquead col umnam;vbi funtgr.o.m: 39 com perio

refpondere il Logarithmum 3-3492775.quieft idé:Lo-

Barithmus numeri 22 35.dico €T803.3492775:c fleLpg-
rithmum g# osmin, tsvel fecand

dtithmiad Gniftram offendés
authmumelle gr; 0,1, 35+feesrge
el 1 T LWqRe

Tabularum Aftronomicarum. ocengri
{zpius pars Ptoportionalis,in hunc finem confiructa ef
Tabulatexagenaria, ablque ea:tamen fagillime reperitus
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tellent graduum minuta,mi ﬂilt&-b}f-r;qh orge*ad.ﬁmﬁramf
anquam fi effent gradu.umf_c_:md'a,&mv.cm;t_ur, vtanted
ogarithmus exempli gratia:Si quar‘gmpaqgar;whmus
- m@;m%‘z;&.ﬂuh’ientur-m pgrtﬁ_iqgwgpmm@_&_‘
i finiftramy fec.48.& pmfeq-uq.ndho;x us ,ll_l?.t:amﬁmglgne;l
19 offeado 3.07481 64: quiLogarithmuseft Bory 1 90
48. Si duoyveltresdies ad fng, ad horas revecandi
unt multiplicando per 24. & horas , quibus ﬁngt:i.;. dies.
onftat. Vice \f,criidatﬂr-ng_'mt..hrr!n_s_;.oy48.( 64.’_q_ uae.:
aturin Tabula,8 in partetupesiari relpondent ei oL g:
deft fop. 19.ad (iniftram.antegrepesivatu r ﬁc 48.haz
ft mingB.vniushorz, SI.08 89, £ 1 ShSLh kinn
$ F0va0 )£ Buaps) o3 2050, 0 ‘ v .
. J;ﬁ;nirg ;Lagaritb'ma:. plarinmgradunm ,@\ minutor s,
LR AT boweléddontra, ; b, 3 3

131 'Qgfa%bulms-gnmn.cxmé:r,,-_ﬁ ph‘xr.es'{im:: ViR
inmotu Lun,vel Cometatu mgreperictur Logarith Mg,
vt inhoris; hot eft {umptis gradibus it'a.nqu-an_al minutis,
minyeis verdtanquamiecundis, exemp li cau fag 1,1 aa,r:a; ur:
Lag,igi; hmusgrad.19. 48mingt. & ipvepictar, v ante 2
3.0748164. 8 dato Logacithmo offendenturgr. 1 9. imi-

LD J.130.
”"‘-""-4:%;&?; f:;’;igs?h _-p.rqumﬁ?x d‘ﬁw@mﬁ. ;

132 Difponantur tecatini, & fumitur compl emeri-.
tumLogarthaich primi,vtiin o 19. (ummatrinm gl
tWtaRadiedatquarzum I.-qg}a;uiunurpg
RO aBaemplam 1e st b 0 ?
A8, 3 N S
B, das 35.m.22.0e0,
Co quid dabite; 28.m 443
D, @eweunt 1 6.m.56.fec,

'.@glP:.I.Zarqgag;d._.j

L

sivie S Logarithmi,
Culas 6:4436975
3.3207454
3.2305373

Jwmma 5,00069802
Exean-

re
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56 LIBER I/ CAPVT X, |
Exemplum 12, : Logarithmi,

A, Sic o agragmgifens U QLY v6i9450598 |

B, dant 0.87.57.#1. 49 s, 3.5394525]

C.: quiddaburG.gosg o 16 fec o1 Vinnin 31631614 7

D. & extant ogra8m 3ufece  fumma 3.0456537/

- Bxemplam 3, : : Logarithmi,
A. . SiSolwnodie,vel 3.4. bor, RERIEEL 7t P 6:8416375
B. percurrit’ 9. so.feev | 010 L0 305550044
C. quid "~ < 16,horggm?| . 1 103,002 1601
D.' @ prodeunt 41.m:46,fec, Jumma' 33088980}

Exemplum 4, - Logaritbmi. JTy e
A. Si 1 3427 45, L. 76788339 P SR el 7 ?
B’n dd.ﬂﬂ 24.501'.\0.!??. -1 »3-!583—6.2; IRIG‘ONOMETRIA‘ 39N '?"
C. quiddabit 11,gr.20,m), clil2.8325089 e , N s Dofl olugok |
D. & exeant 19.bor,54.m, Jamma ,3'969.79” .0 _ y A.‘;. CRe

TEY

- e ; | A Rigonometria Planaef feientiay gue Tyisa

133 Y d;:iﬂp em”:’:’f’ bé;ram "A{F"é;m;”} b doy ~ 'gula Plana Reéiilinea menfuraty atque vefol-

4 ik ;: d:' ey - T _ SBIl vit* Triangulum Planum Re&ilineum fils
nma:yur:f différentia  11.gr, Oum. C.‘L}. 7.1-8'045'61' A g‘i"uiﬁ?d;':ﬁ‘r{;:ﬁr: :p; ;’; : :;:’;::::ﬁ:‘;}?;;
;rt [::(;:-:f::dfﬁ‘anﬁg 14‘“".:.:- i;::z& ;; r'rmli,wl'gaibm}ibes tribusiineis cdvrvis :‘nﬁ_&fwfiﬁe P},”
i 1’75"&;:}' -1'6.#1 _ 2:962 02?9 Nieferiptum , Vicot Triangulum Planam dici pofsit 3 non r,gmq
Bty | B s oy 5 | Trigonometrie Plana eff obieltum, ¢d quod Rfﬁiﬁngﬂmu;u

Si voumfit Divectum, alrcmm{mnéﬂﬁmgmdﬂm. . *yveleribuslineis reclis i conlrf.aa‘atgr. T
Bxemplum 6, . 7 N . Ty T

Vt fumma motuum 1:gr.§4.m.54.fr¢. C.Ls 6.1615287 P CAPVT PRIMV M. WA EE N
ad bovas diei ' 24.bor, 0,m, 131583625 , s W TLITG N e B B
#a A@rorumdifantia  §8m.24.fec, + -3-'144s64; | 2 i rﬁ-ﬁfﬁagj OME'UMS i
TRTE 6| T ERIE A P . guli eft, vel Obliquangulum, Rectapgulum

Finis Libei primi, - Btquod vnumAnguluchﬂ:qmhabet.()bliquangulum

D’[P.[.Zd?'agﬂgfi. H V€1

-



http://18.rn.31
http://41.mi46.fec
http://1g.bor.34.rn

(1.1 LIBER IlI, CAPVT L
verd;quaditees Angulesomnes haberQbliquos, nutlum:
querectum, Triangulosum fpeciesrepericotur in Geo.
mettiagoftrd, Proemializ.. | | © 0 L 7 ¢
2 Tres Anguli chiulque Trianguli Redili neizqui|
pollent gradibus 180. ho¢ eft duobus Angulis Reltis)
(3.1 1.) ergo fumma quorumlibet duorum Angulorun)
minor erit perpetud gradibus 180, ltemfi quivis Angy
lus dematur ex 180. refiduum erit fumma duorpm reli
Auorum.-Si vero-duorum-fumnn auferatur a18p, refi
dunmerit Angulus tertius, Stdepique dimidipm A ngn
H fubtrahatur ex gradibusgo. reflidum erir femifommi
duorumreliquornm,& ¢ contra. R atio addendi, & fub/
trahendi gradus ,& minuta, invenietur in Arithmeria
noftralib.1.cap.2.& 3. |
3 - InTriangulo ReGtanguto duo Aoguli Acnti vail
Rectumconflituunt, qui eft graduum 96, §i Jatera,qus
Aogulum ReCtum ambiuat,fint £qualia,quivis Angulu
oppofitus erit femifsis recti: nam lateribys zqualibus,
@quales Anguli opponuntur (s5.1.1,)& quia ambo ynup
.Btﬁnn;.cfﬁcinm,;rit vouiqui{que SemireCtus, -
.. SiTtiangulum fit lHofceles, perpendicularis bify
fiam fecat bafim,& Angulum i Jateribus zqualibus conr
: itghqnfu'm,. 31 vero perpendicularis bifariam bafim, vd
- Anguliimfecet,erit Tridgulum Iofceles,& latera @qua’
Ra, Si %e_l'pmidicuIUm_kmibaﬁ.ﬁequalc fit, Angulps Ver
ticalis Rectuserit, Siautem maius fuerit femibafe ,eri
Angulus A cutus:fiverd minus,crit Obtufus, P
.. 5 SiTriangulum Lquilaterum fit , erit qt‘wq-ﬂr
.E.qmangulum;ﬁ-autem.E.quiangulum,crit etiam AEqui
laterum, <% ¥ S0 | e |
6 D “fh“u.““'-“:i“ﬁh'rf_iahguﬁmaiora!um relinquo B
Latus mais ﬂa'lor{ Angu. 0 oppenitur, Angulus verd ,|
malor,maioti lateri: quare co Dito.maiori, latere, malo! |
| #ﬂl’.’h‘fuﬂafcrénpn.pmcﬁ,_& élgCOI_ltra,. &,
o ¢ In"quocuquf:TriatnguloﬁA.ngulu.s-vnus eque
tuf

TRIGONOMETRIEZE'PEANE.
it duobus reliquis, Angulus Reétus erit : i wero minor
ryerit Acutus,& (i maior,erit Obtufus, Etviceverfarf
ectus fuerit equabiturfumme duorum¥elinquorum,
Acutus,duobus reliquisminor erit :fivera Obtufus,ma-
or. Complementa ad Quadrantengvel Semicirculunvin-

A1} anr-,-”bi"’t" 4 . _—
GAPVT SECVNDVM,

DEMONSTRATIONES TRIGONOMETR 1K
tednsioh £Lov Plame & A mudugasaT g

"8-"- N -.'i:‘rﬁn ihﬂsﬁc&#zguiia iatus,qnod -Angua}'
| l-lumRé&%mfubundii,Hﬁn!bm'Qppt.llngg
Ceab alijsdicitar Bafis, | ol ,

L DEMONST RATIO D s

erayut Radins 4:1..S'im:d.n§glw:wqpﬁaum ¢k eu3sl
a1 i lgn' " ' .

Sit Triangulum AB C.cx centro B, deferipto quovis
irculo DR, continyentur BADu& BCR.& ducta per-
Pendicularis DE. Sinus erit Anguli B, (libir.9.8.) quia
vero Anguliad C. & E. Redtifunt,erunt CA‘. QE. pa-
Tallele( 2.1, 1. )érgo BC AJBED, Tridgula Similiafunt,
& latera habent proportionalia (2. 1. 6.) ergo Hypothe-
bufa B Avoft ad latus AC. vt Radius BD.ad SinumDE.
Qui eft Sinus Anguli oppolfiti B.infuperfi ab AnguloD.
deferibatur circulus BG.Hypothenufa AB.ecritad latus
BC.vtRadivs BD.ad Sinum B E.Angulioppofiti Diqui
Fqualiseft-Angulo-A. Ergo Hypethennfaad quodiibet
atuseft jve Radins ad Sioum Angali oppofiti, & alter-
Mndd Hypothenula ad Radinm vt latus ad Sinum Ane
Bulioppofiti , etiamque invertendo. Radius ad Hypo-
Del P 1. Zaragosa. H. the-

In'Triangulo Rcﬂangabﬂvpoﬁhrﬂyi ita fe babet d{,{&,
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6o TULIBERTH, “QAPVIT b o p
&(hgilufz}m » VE. Sinus Anguli ad, latys oppofitum ‘¢
dalo§e) R 315D 21 :-': L , '.;':1;.-:; 11 A
g oupH “ﬁE#@HJIiJ&T!QH{L IEETT! L—IEJ 325 L
"R L UINIGEI 039y Hdtisroniin 2ivpilhyi odonk Rt L
~n9uds Lriengalo, edtangdlo Jatus. ngulo 4 sacte.inl
Jebabet ad latus opgaﬁ? i s
bem siufdem Angali,

. Ivem. Larag itafe baber adEyporhi '

Secantem Anguli :a‘z{:éprebmf i et
oL ATEAWOW 0O VAR 9Evt OTD I AT 1 kst o1
Sit Triangulum A B Csdceptro B, deferibatur quili:

bet c_{rcull{s,&comi:nuarisBAD. BCE.fit ED, pcr-

pendiculacip Radi ; éritque £ Bangeris A sgnlh 5,

(laraslaz;) quinantedm A ngultiad G Eiponufitur Re.

%x,crunt BC, ED, parallele (2:kas) ‘Friangula vers|
3AC. BDE, /Eg.uzﬁngfu"h, & latera h-abcb.unt?prnpor'-
) etgolbinis B Crad latus @ A.eft,ve Re
guli B, oppofiti laer
Anguli Bo(Laigi 4,
afam B ve Radius, B B
i circulus defcribapyy ab

um ipfi Angulo,t Radiuy ad T, angem
Il

|}

r

j&, Sei:antcm B D. Rutfus
“ngulo.Bierit latus: A C; ad) fasus CB. '

poxfsauh 1o «ad . « vt Radiu
Q@:r.aduﬂ’-lﬂg:m-:ﬁ& Anguli-ad: Dx. el A, etiam
?:.;l {;{:;rmda o vel imvertendo 5 praportionales.erunt

| 1

okl S DEMONSTRATIOE1L | 01 11
-sd10gyHom15 (.3 o) silean:: # '

! Yo #n
s .ﬁugnfammgppaﬁmmm, & éoontras; ) >

gﬂow‘} Trimgulb' Ihfﬂ".'zt apmpor&iomﬂﬁ /m -S':m‘
rutsl bs g A Fig; 1ovi.2 3¢l '-f-i'ir":n:r:ui* sll’rhn 190
St qiiodhiber Frivnguluay ABC defer; pto circalo
g: ":ht‘?& Ab Sui‘f"‘s (% prablnoftrz Geomerrie Pratticr) |

vififque bifariam Arcubus in E. F.G. Quoniam Ar |

guﬁin.{.paripherka. demifles fune 'Arcypm| {itoroa
M o m oppofitorom
{3.L.3. ) crit BB, mepfura Anguli C:& Bp%.menﬁuﬁ:

TRIGONOMETRIZE PLANZE, 61
Anguli A. & AG.Anguli B.Sinus autem Atcus EB,
inus erit Angali C. Sinus verd Arcus A G, Sinus B,
¢, Brgo quia chorda AB. eft ad chordam AC, vt Si-
us Arcus EBiad Sinum ArcusAG.(L1.§.17. )erit BA.
d'AC.vt Sinus Anguli C.ad Sinum Anguli B.& pariter
AB.ad BC, vt SinusApguli C.ad Sinum AnguliA.item-
uca/bernandogvel invertenday&ei(gulege) 1 -

} QIIV IS E-EMQ-NSZ*R
it LA sisao 0l | Vo
SR I qawchmgae Triangslofumma Tateran ad ipforansy
ifErentian, e vt Fangent femifimme dngulsrusmoppofitor
um 43 Wangenten fsmidiffeventie. earunden.
Fig.12..a U
Sit Triangalum A B C. continuetur B A D, itaun
AD. AC.itemque: DR. AB.equalesfint , eritque DB..

ATLO IV

famma laterum j R A. illorum differentia ,conne(tatur

DC.& AE.ad hinc rectamiperpeadicularis fecabi illany
bifatiam, & infaper AngulumDAC, (kv )} & quia ex-
ernus: Anguolus DA Ci fummaz eft Angulorum B. & C.
(3.L.1.)erit EAC, femifumma: duckis RL. AH. paral-
lelis BC. cum B A. fit @qualis. R Deerit C H. zqualis
LD, (2.k6.)ergo LE. E H.remanebunt equales( 4.P4}
&Angubi EAL EAH. & infuper LAD, HAC. (5li1.)
at- L AH. differentiveft Apgulornm DAH. HA C.qui
Tunt equales Angulis B. & C.f2.k 1.) propter paralle-
lasAH. BC. ergo EAH: femidifferentia et Angalo-
*um B, & C. Delcripro igitar circulo Radio AR . enit
EC. Fangensfemifumma EAC, & EH. Tangens femi-
differentics B A H: & cum. LR.. Hi Aw C Bu pacalicle
exiftant , proportionales erunt B'D,.ad R A. vt D G..
3 LH, (2.16.) itemque vt DCiad LH.ita (f:mila.is EC.
an femifiem EH. ( 5.1.5. ) ergoper.lis, praportionales.
e, TN TRENY L AN

De) P Zaragos de ‘¥
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63 LIBER. 1L, " CAPVT [p; 17
Vi BD. . . Summalaterum CA4.4B.

ad RA., Diferentiameorondemlateram,
ita "EC, . Tan zens fenifamma .-Angaloﬁswb, &G
ad EH. Tangentenm femid Yerentia corandem, |

| ‘CONSECTARIVM .

12 Ergo cogoita femifumma, & femidifferentia,
femifomma D A E. addatur femidifferentia B A H. com
ponetur Angulus maior DAH.zqualis B, Si verd ¢
femifamma E AC, dematur femidifferentia EAH.fupe
rerit Angulus minor HAC, 2qualis C. & vice verfa-ad
ieCta femidifferentia A H.,
femifumma C AE. arque.id v niverfale, & commuge ¢f
omnjbus quantitatibus, ;

DEMONSTRATIO. ¥,

13 In qualibet Triangulo 5@:, vel latus mains itaf
babet adfammamlaterum st illoram differentia ad differer
tiam[egm¥torum,que fiunt o perpendicslo 3 vertice. in bagn

‘igans,

Sit Triungulum ABC.faﬁs,vcl latus maius CA.per
pendicularis BE.Radio B C.qui eft latys minus, decirci
netur circulus, & producatur A B.viquead G, ergo quis
BG. BC. equalesfunt ; erit A BG. fummalaterum A B,
BC.&quoniam perpédicularis BE., bifariamfecat chor-
dam CD. (2.1, 3. ) cum
diff:rentia fegmentorum CE, E A, Tim quia equales
funt B‘G. Bil.erit HA differentia laterum CB.
80 quiaSecantes AG. AC.exterioribus fegmentis funt

-reciprocz(b,1.6, Jproportionaleseyun, 30
Ve . AG. Bafisyel latus maius,
ad . GA. Summamlateryy,
ita HA, Diferentialaterywm,
ad DA, Differentiam fegmegtorym bafis.
Pra-

parti minoriHAC, exurge

zquales fint CE., ED, erit DA, |

TRIGONOMETRIZE PLANZE, 63
14 Przcedentes demonflrationes Frigosometria
Plan fufficiunt ; vifumeft tamen fequeritem adnecterc,

! uz Triangulofolvendo infervitex datis tribus. Jateri-

us, cadem praxi Triangulisetiam Sphericis infervienti,

DEMONSTRATIO VI,

15 .lnquocumque Triangulo pmpmtionalcsfugr,
t Rectangulum eff Jateribus Angulum rgmp.rebmde ntibus,
d Redangulum/emifummae G femidiferentie bafis , ¢ dif-
Serentielaterum, S ; e
ta Quadratum Radif,
d Quadratum Sinus Semisnguli comprebenfi, _
Sit Triangulum abe. Fig. 14, 15, 16.& am.zqualissa,

| Britque me differentialaterom, Sintem,em@quales,relin-

fluetur b differentia bafis be. & differentize laterum om,
Vel em, ergo (i b dn. xquales fint, erit bidy vel pd. feadifs
erentiabafis, & differentizlaterum. Quia aptemaddita
emidifferentia dz.. parti-minori ne. efficitur femifumma
(§:124) eritdefemifummabafis, & differentiz laterum;
quia yero ab, am. zquales fun , pespendicularis apifecas
Oitbifariam Angulum 4. & reCtam bm, ( $:h1, ) & confi-
crato Arcudmeft ab.Radins,& sp.Sinusiemifsis An gue

M bam, (1iba ket 70} 701 pancitn o -
16_.( ._Ca,tas.’tcr.c)s fignificant Q. Quadratum, R, Re-
éh‘ﬂgugl’un:ye: 4~ plus: = minns: B, efle mqqalem,; Pr_y
mumigitue demonftrabizus demifizperpendiculati bo. in

fl fingulis tribus cafibus. Q. b, efeequalem 2, Ruar. an, —+

g -Qg‘m.moxq_uc R.bac.ad R, pde.efle vi Quabiad Q.bp,

M 17 In fingulisteibuscafibusQ totius voacumQ. al-
| terius fegmenti zquatur 2,R. totinsinidemfegmentum,
i:‘ & Q.fegmenti rehqui ( 1.l.2, ) ergo Quac.—+ Q.am. 2qua-
3 Wra.R.eam, +Q.me. |

Y Inprioricafu Q bc.20,Qubo; #Q.oe.hoceft Q. 4~ Q.
om.ergo chgw, 10 R -fd, ofﬂb""}' '_Q-\WF,.

Dei ,1,Zaragogd, In




64 LIBER IL T"CAPVT 11,
Infecundo cafu @440 Qb quod eft sy Qyiak]

2.Rocao.(qulialyoor st o Cen i '
Ivea Quam, =Q, ae:0, 3R cam, =+ Q: me. | Tum 2R,

cdnte =% 2iR0a0.30, 3, Riealom, (3111, ) ergo Qi ams,+Q P
Q em. ergo Q. be, mquale

ac. —+2.R.¢20.0, 2,R.ca, om, —+
eft 2.R.ca, om, ~+Qume,  °
Intertiocafu
Q7. 4.1.2. )& Quam, < Qua6.20} 2. R 6.~ R oim. dei—+
Quém(1.l.2. ) ergo Qube. 20, 2.Reom, ac,~Qiém, 7
18 Inomnibusigitur cafibus Q. be. =~ Quem20,2,Ri
ow. as.& quiaQ.ex tota br, w Q.emquod eft e differen-
tia partium, @quale eft
(z-l.2. )erunt 2.R om, ar.20, 4, R.cdb.ergo} R.om. 4¢, 2,
R. edb, . ¢
ratioverd R.ab, ac. ad R, ae. omieft etizm vt ab.ad om,
{1.L.6.) ergoQ, ab.ad Riabiomeft, vt Riab, a6, ad R. ar,
om.igitur Q. ab. ad L Ruab, om. et vt R abiae,ad SR, as,
om.quodeft cdb.8 q uoniamTriangul‘a%m.apm.zﬁquiam
gulatunt, cum Angulosads, & p- rectoshabeant, & An-
gulumad m. communem ; proporticnalesfunt am,ad mp.
qua eftdp, vt by, admo. (2. 1.6.)ergo am. ad bp.ve * bm,
‘que eftbp, ad & 0w, ergo Ruam.} om. quod eft R4, 2 07
quod eft R. ! 46, om.quod eft cdb.zquatur Q. sp, (1.1.6.)
cum verdioftenfum (it Q. a5, ad * R. 45, om. quod eft
Q.bp. effe vt R iab, ac, ad R.edbiproportionaleserunt,
R, ab. aclaterum Anguloma. includesitivm,
ad R, rdb. femiflumme, & femidiforentiz praedite,
vt Q.exRadiosb. SRR B,
ad " Q. bp.Sinus Anguli bad, quod eft } gag ' 1!

Q:b¢. ~+2.R.c40,20,Quba.quod eft am,~+ |

4 R. cbd. partium inzqualium |

TRIGONOMETRLE PLANZ,
CAPVT TERTI-V M.

é3

RESOLVTIO TRIANGVLI PL ANI
Vnumquodque T‘ri'am'g_ulung tria habgg'__
latera,& Angulostres,ex tribus Angu--

Rectangali,
20
lis Trianguli Plani latera inveniri ne-

queunt: namfi in Triangulo ABC. Fig. 7. continuentur
atera,& ducatur DE.parallela CA, Triangul umABC,
ofdem habebit Angulos,ac BDE. (2.1.6.) cum verdin-
initze parallelz duci pofsint,infinita Triangula Zquian-,

. . i Rulaconftituentur,, quare folalateram proportio deter-
19" - RatioigiturQ, ab. ad R: ab, o, eft ve ab, ad om| |

minari poteft , non tamenquantitas Verum tribusalijs
quibuslibet datis invenientur reliqua, it o "
21 Maioris petfpicuitatis gratia-resdate, vel cog-
tite (qua a Grecis Didomena nuncupantur ) & quz(itis
| Zitumesa dictis diftinguendz funt, cognit lineola qua-
Bdim denotanta ryquzfitavero pynctis, & ahalijs cyphra;
Ivtin Triangulo ABC. Fig. 11. Angulus B.& la_tgra AB.
|AC.daatur cognita,fatus autem CB. & Anguli A, & C,
fupponuntur inquiri,. P 1
22 In Triangulo ReQangulo dux tantum res po-
fulantur, Angulus enim Rectus pro cognito haberi de-
bet , & ‘proptered & multis lineola nulla infignitur,
Latus Angulo Recto fubtenfum Hyporbens/ani vocamas;
Rectas vers Angulum Rectumincludentes Latera,.Cog-
) Dito' Angulo Acuto alterutro, manifeftatur rcllqulIis,gu‘;
N tiug complementam eft ad Quadrantem, & genetaliter

b obfervandum eft y i Hypothenu/a in pr'oporti’ope__ad ﬁt
© | Perdemonttrationem primam Triangulum folvi ;i ay-
' | *mduo latera reperiantur in proportione tefolvitur

riangulum per demonflrationem fecundam praemifsi
Capitis,
“DelP,I,Zaragocd,

1 In




66 LIBER. I, CAPVT 1l ..
23 Inomniproportione apponitur com plementuy
Logarithmicum prioris termini,vti QIXimus lib, 1.8, 11,

atque adeod quando Radius primum occupatlocum, eiuf
complementum eft cyphra, quam fcribere opus nequaf

quam ¢ft, fummam enim,neque auget,néque minuit, lic
illam in omni praxi confcripferim perfpicuitati ftudens
Complementum autem Logarithmi ita indicatur C, L
ad cuius inventionem fumendum eft complementum cul
iufque littere vique ad 9. vti diximus fib. 1. g.
Proportionibus vaiverfis fumima trium Log

B

multata Radio, Logarithmum quartum exhibet. . Demi

tur Radius, vnitate fublata,quz ad finiftram fcribendit
crat,vel {ubductisex Charactenfticaro. Siautem priot”
terminus fit Tangens vt fagrad.45.flumetyr complemen,
tum ad duplum Radium, & i Characteriftica , quz iff

fumma prodit auferentur 20. quod idem eft ac demer

duplam Radium, qua in futuros huiufmodi cafus hig ad
monuifle fufficiat,

24 U PROBLEMA 1.
¢+ .. Dato vno latere, & Angulo.
4 ,{gﬂfﬂiﬂ religaum latus, 2, Invenire Hypothenafam.

I, INVENIRE RELIQVVM LATVS,

In Triangulo ABC. Fig. 6. et BC. pedum 345. Ap
gulusad B, 40. oo.min.ergo A.erit 500 00,min. queritul
latusC A.per 5.9,

. Propertio§.g,

ivt I BE'. Rd‘k.ﬂl,'

ad’ ED. Tang,dng. B,

ita BC, Latusgognitam.ped,
ad "CA,  Lgusquefitum.ped,

Gradus.  Logayith
CsL.  0.0000000
40.00.m, 9.923813%
345 pede. 2,5378191
2893 pe. 2.4616326

Iy

Anguli A& B, -

) C4.Latus oppofitum I?.ped.

TRIGONOMETRIZ PLANE, 63

35 1. INVENIRE HYPOTHENVSAM,

'i"raportib 9.8 " Logarithmi,.

ESin, Ang. 4.8r.50:8 2&#!@&3?49'&’5 CuLs0.1157459

10,0000000;
_ 2537819%
2,6535659

.Radius,
2. b-::g:‘: opp. A& condiB.pedum 345, g
A, Hypothenufa,pedum 45045

" DataHypothenufa, &‘vndlatere_:__ W
1. Invenire Angulos, z._fﬂﬂﬂﬂ# n}iguqm latus,

1. INVENIRE ANGVLOS.
in 'I;ri#nguln ABC Fig.7.datis BC, BA.quzruntug

Proportio§.8, .
B A, Hypothennfa.
. C.- Ldt”f.
B, Raaius. ;
guisf Sinus 2. Ang.ad .?.gr._ $290:M,

35 "INVENIRE RELIQZVM LATVS,

.. 7:3464349
2.5373191,
199000000.0.

9.8842549

pedum 345,

Primd reperiuntur Anguli A.& B.per §,26. niox pet,

N s, 24, invenietur latus,

1 C-Lo O.QO.QDOOd
' 9.923813%
" 2.5378191

2,4616326

BE, Radius.
ED,Tang. 4ng.B. gr.
BC, Litus conterm.B.ped,

Fig.6, _
.. 49,00,m,
345.
289, 3

D¢l P,1,Zaragosa. 12 PRO-
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28 PROBLEMA II].
Data Hypothenufa,& vno Angulo, .
L. INVENIRE LATER 1,

In Triangulo A B C.Fig. 8. datisB A, & Apgulo B :

q‘_uéz?tun}urlaterq BC, CA,
p o s C L imoeniendum 5.3,
RE ._,4,4{“{- i50 ¢t makan, Blinas 3Gl . 6. 0000004

«Sinus Ang, B, ~ £740, 00

BA. Hypothenufadataped, 450%, T
CA. Lai:.rappoﬁmm B,ped, -, 12.895..-.
4 1atWs B, invenjendym, =~
BE. S g B g novhe  slina
«Ang. B, gp, 0.00,7s,
BA. Hyparbenu@_dqt;ped; : iq. 504, %
BC. Latus conterm, B, ped. 345‘i | 2.5378191

_: L'dgariibm'

35801 s PROBLEMA 1y,
.~ Datisduobuslateribys.
s edBuenive Angalos. 3. Invenipe Hypathen
¢ f-j_de“ﬁ'aﬁ‘ fing{REANGVLOS . s
AnguiiB g g o 9: datis BC. CA.queriaty
__ Proporrio 5.9
C. Latusmaing,

dfame

0 D2 3 C. gty Logarithmi.
45.. - C.L, 7,462
gg.é.a;{umma:. pedum 28y, ¢ Z :212:5222
o £id lqlq_». 52 1 ;
ED. Taszg.m}gérir'dng. abd '1; .; zo 08?:) o:
gua eft T angeps 2, Ang, mgi. d, §9.00,8ppofiti maiwfh&tzi
‘Ia’t:imb 1L INVENIRE HYPOTHENpS 4 4z
’re = . -- !
goghcnufa mEaefla.nturAnguh ]?. A. Per §.29.deinde Hy-

™
7 .

iﬁﬁypvfb;"etr goag, 2@

HE;"Sr'r’sn.r\I.Ang.B;‘-'-“rg;l‘-aa. 00.mt CrL +Logarithui

DB R L. 01919324
A2 Latas oppofiin® pedum i3, 1 So0t s
B Bypotbensfuspedum 4501, 2.6535650
014 = | g i < LA

DB? Raitias,

9.808067(
2.6535641
2-4@_1 6326

. Gl ' 'Eg_.o_oqoouo ,
9.8842540
o1 2653565y

TRIGONOMETRIE PLANE. 69

CAPVT QVARTVM,

RESOLVTIO TRIANGVLI PLANI
Obligaangali,
31 PROBLEMA 1.
Datisdaobus Angulis,& vnolatere.

+ I, INVENIRE RELIQVA DVO LATERA,
Cognitis duobus Angalis datus etiam eft tertius per
$i2.in Triangulo ABC. Fiz, 10, cogniti funt Anguli A,
& C.& latus C A.inquiruntur latera BA. BC, A0
Proportio §,10. Partes, Logarithmi,
gr.50.m,15, G,L. 0.1141629
. ped.448. 2.6512780
Vt Sinus Ang.C. £ 35.m:20Q, 9.762177%
ad Latas oppofitum A B, ped.337. 2,5276184
& Sinus Ang.B.ad latus CA.vt Sinus Ang. 4.ad latus CB,

.32 PROBLEMA IL.
Datis duobus lateribus ;& alterntro Angulo oppofito.
1.[nvenive Augvlosduss, 2. Invenive veliquumlatus.

I, INVENIRE ANGVLOS DVOS., .

In Triangulo ABC. Fig. 1 1. cognitis Apgulo B. & la-

fetibus B Ac%-AC. quacuntur Anguli A.& C,

:Pr‘qporfiq .10 PMM.!‘. Logarithmi,

Latys CA. oppofitum B, pedogoo. CL. 7.3979400
8 Sinum Avg. B ge.s 4.30.m, - 9.9106860
Vt Latus AB,oppofitumC,  ped.500. 24771212
ad Singm Anguli C. 37, 38.m. 9.7857472

Complementumad 180, Angulorum C.& B.erit An-
gulus A.perg.z. -

-1.33 5 4l INVENIRE RELIQVYVM LATVS.

:_ Prima, reperientur Anguli per g. 32, deinceps latus
CB.per 5.31.Sinus Anguli B.ad latus AC,vt Sinns Ans,
guli A,ad latus CB.

Del P 1. Zaragosd, PRO-
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34 PROBLEMA III,
Datisduobus lateribus,& Angalointermedio;
1. fnvenire duos Angulos, 2. Invenive reliquumlatus,

1, INVENIRE DVOS A4NGVLOS..

_ InTriangylo ABC. Fig.r 1. AngulusB AC.eft 61, 16,
C A.400.A B. 300.inveftigantur Anguli B.& €, Com|
plementum 61, 16.eft 118, 44.fumma Angulorym B.& ;'
C,cius femufsis 59, 22, . et
CA.—+AB.700,.CA,~ AB.100, ° _, o
Proportio f.11, Partes, ' Lagai:itbmﬁ ]
1. 8amma lateram, "
2. Differentialaternm,  ped,100,
5. Zang.[enmiffam B.&.C.gr.59, 2.2.m.
4TangJemidifferensia Bo@r Cigri13.34.m

Summa 3.0 4.6/ B, | £r72.86,

Rifsentia 3.8 44C2r.45.48.  oppofsminorilater

35 II. INVENIRE RELIQVVM LATVS,

PrimQ,teperiantur Anga'i B.72.¢6.& C,’q,-;,;,ﬁs,PEi &

§:34.deinde invenictur latus CB,per Problem. 1.
Proportio §.31, Partes. I
Sinus AnguliC,
Latusoppofitam AB.
Sinns Anguli 4,
Latusoppafitum CRB,

P#d. _300_0
£r.61.16.m,
ped, 367,

2.477121%

25645890

36 Pramifsis tribus ﬁ‘.rﬁblemibusy?‘n?.\:‘eer(a Redtan |
gnla Blvi poffunt ; breviores tamen , & faciliores fuot §

operationes capitisfuperiotis,

‘PRO-

8. Latus mains AC,

ped.700. C.L, 7.1549014
' 2,0000000)
10,22753 341

9.3824453F

oppofmaiovilateri

" Logarithnil |
&745.48:m.  C.L. 0.1445349| %

TRIGONOMETRLE PLANE., o

37  PROBLEMA 1V.
g IDatis‘tribuslateribus.

I, INVENIRE ANGVLVM QVEMLIBET, §.13.

300, inTriangulo ABC, Fig. 13,
400. - Logarithmni,
600. C.L, 7.2218487
«Suma 1. G 2. 700, 2.84509%0
 Differentiar.cd 2. 100, 2.0000000
« Differentiafegm. AD. 1167,  2.0669467
« Differ, 3. 6. DC, 483,

Semifsis 7,e@ EC.  241,. Summa Logarith,3. 4.¢r5.
vSumma 6. 8« AB. 358, eff Logariib, 6.

& Lai;s: minus BC,
Latusmedinm AB.

38 Ergo-in-R’ea‘angulis AEB. BEC.inveaientur

AnguliA.&C.cognitisAB.BC.& AE.&CE.per §.26.

Logarithmi,

CsL. 7.3979400
2.5542869
10.0080000

99522209

Pro Angalo ABE.O A, per§.26.
potbenufa AB.pedum  400.
d Latus,vel feg. AE. pedum 3585
tRadius,
d Sivum Ang. ABE.gr.  63.37
Nuteft Sinus 2. dng. 4.gre 26,230

Pro Angulo EBC.¢ C.§.26.
Ypothenn/s BC, 300.
d Latgs yoelfegm.EC, 241,
t Radius, ‘ (T
! dn_s'innm Ang,CBE. gr.§3.40.1.
uielt Sinus 2, Ang.Cogr. 36.20.m. -
Summa ABE. ERG.grait7.37.m.eff Ang. ABG

Logarithmi,
C.L. 7.5228788

2.3832159
10.000000Q'

9.9060947

Del PI,Zaragogds
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39 W IAN g O

Incodem Triangulo ABC. Fig, 3.inveftigatur Anls

gulusABC,
Difpofitioper §.v 5,
1. Latas maiusincludens
2. Latas minus ineladens
3. Différentialaterum
4. Latusoppofitum Aung,
§. Summa 3. & 4.
6. Djfferentia 3.0 4.
7+ Semifumma femifiis 3,
8, Semidiferentiafemifsis 6,
" 9.Samma 4. Logaritbhmorum
Y0, Eius femifsis eff Sinus Arcnsgr.§8, 38 .m,
1o drias duplus ef Ang,ABC, 11 Vo 1712

Logarithmi
4B, 400,C.L.7.3979 400

BC, 300.{:-«[“ 79 2-2'8788
AB.BC.100,

ABC, 600,
700,
§00.

REGVLA PRACTICA:

Addantur complement 4 Logarithmica lateram Logaritls
mi:ﬁm%ﬂmvm,é-ﬁmidfﬁrmﬁc inter bafim, @ differentian
Yaterams [emifsis fumme erit Sinys | dimidif Anguli,

Tametfi demonftratio g, 1 5. prolixa fit, & dificilis,
hzctamen praxisinde exorta facilis eft,& per commoda

cum fit eadem ac illa, quirlib. 3. 6.8 ¢, veimur ad Trian
guliSpherici refolutionem,

'Finis Libri fecundi,

R22W

350.Log, 22s4.40680

259.Log. 2. 3979400
19.8628260

94931413

‘avigationem , Haro!pgiagmpbiam' &>

.,
t**
'3

Ve
W s B9 i

1+ 4 Sy b i

TRIGONOMETRIA

SHPERICA,

banr
¥

S Rigonometria Spharica of frientia Triam

&uforam,quain fuperficieSphare teibus go-

W cubuscivculi maximideferibuntar, Triangu-
la igituy in fuperficie plana tribus Arisbus
circaloram aqualivm, vol inegmalism com«
¢ Trigonometria obieétum

FisSphepica Mathematica pa mrmil_g?{:iég;nm ofus latjfs

¢ diffiumditur per omuia, que ad Spharam,Geagraphiamg
Lronomiany pergi=
vk imeiusapplicationevidere leehit, ad huius samenint

"&entsamnan vils elementa Spbavicarequiruntur,qtie.in

"iovibys ¢ apitibus qu’yﬂmmﬁniheé!nr.ownuﬁdmm-

"ationi gratiaad Theodefijy vel MenelaiSpharica -a&hgul}

s oy ; I e fC'R
‘foP.I.Zamgo;i. “ K CA-
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LIBERNL CAPVT L
CAPV'T PRIMVM,. '

DE GIRCYLIS MAXIMIS,ET ANGVLIS
: Spharicis,

Ly N

£

5 | Irtulns Masimss in Sphara ef,qwi communl
f 4 Cumillacentrum babet, Hing fit quamli{
) # beticirculiDiametfumper eius cefitrun

¥

tri!n?é}mt'arg;tranﬁie quo‘%‘;c per centrum Sphera,atqus
huiusetiamDiametrum ¢ yquiadutem Diameter Spha]

rz maior ReCtaeft omnium,quz in ea confiftere poflunt)

circulus eidem habens Diametram,maior quogue eft,d;
Maximus appellatur ; nullus enim maior dari poteft, li;

- Lo

cét infiitos admittat 2qbales. Religui gmnes cifculf
qui Maximi nonfunt, neque commune cum Sphra cen
trum habent , vocantir cireuliminores, iiter quos , qu
longius i centro diftat minor eft propinquiere,coius d-

monfiFatioeadem eft,quim chordaruméircylivf z..30)
-y '.-‘}.';Diw(.’inaﬁﬂ‘iximi bifaviam [« inter (ecants

. Figogd o0 "
++Qirculi EGF. EDF.fecanturin punctis E.F. eritqul
communisSectio planotumfuorum rectak AF: (1.1
ergo quia centrom SphEre cmnibus circulis Maximy
eftcommunejeritinverogee plano (§.1.) & in ‘commu
SeQtione B AF.igitur camyE A F.tranfiant per centruf
veriufque Diaméter communiserit, & Semicirculi B G/
EDF.idemdicesde quibuslibetalijs duobuscirculisM#
ximis, KL :

“\3 Polus Civeuli Maveimi-eff punilumin fuperficie Spharh
Agueomney Rediayvel Arews ad Gireamferentia Civcili p!
ﬁﬁ-mhrf#ﬂ,‘éﬁgi‘.é&#oﬁﬁa’r,leg-adﬁnHG’iwyﬁ. .
-wQoneipiatdrcirculus EDF.fi cmnes Arcusa paéto
exepntes NR¢ BD. RP. zqualesfint jerit pupomh
Eeplus circuliEDF. pariratione, quia omnes Arcps é_Pfé

a1

TRIGONOMETRIZE SPHERICE, %%
&@o E.ducti EV.EA.ED.EG.2qualesexiftunt jerit B,

Polus circali , quem'refert retaVAG. A, vero Polus
circuli EGF.&c.Ergo cam EAF.Semicirculus fit §, 2,
& EA.ATF.zquales,erunt Quadrantes gr.9o,&¢, i - 1'1e

4  Angalus Sphericus off daoyum Cireuloram Maximo-
rum ad invicem inolinatio eius autem menfura Plaporamfuo~
rum inelinatio y vel Areus Circuli Maximi interceptns y qui
Polum fusumbabet inconcurfu, vel puncto Angulsric

Circuli EDF. EGF. fecantur.in punéto E. & E.Po-

lus eft circuli GDA V. dico Arcum G D. menfuram effe
‘Anguli GED: circuli HX., GV.fecanturin A, pundto,
quod Poluseft circuli EGE V. Arcusverd H . menlura
et Anguli HAG.circuli ECF, T GL{ecanturin C.pun-
€to,quod Polus eft circuli MSZ. & Arcus’ NS, menfura
eft Anguli Spherici ECS.&c. :

§ - Angalus guenduo Girvenli Maximi sfficiunt , aquatur

diffantia Polorim [uorumyy ¢ contras :
.- Sintcirculi EDF. EGF. quorum Poli ‘A, R. Angu-
lusverd GED.atque eits menluraGD.quiaRD.& AG
Qyadrantes mquales{nnt (§. 3.} ablato'Arcu communi
A D.relinquetur A R. Polorum diftantia zqualis D G.
menfiire Apguli D E G.denominatio Anguli S pharici
tadem cft,que Redtilineisfigr.go.fit,erit Rectus: fiverod
gr.9o.minor, Acutus:fimaior,Obtufusy idem dicendum
tlt-de complementisecorumad Quadrantem,vel Semicir<
"c“llim,&«c. Ll ] ’ o ¢ s
““6 - SiquivisCironlus per Polos alterius téanfeat s Polos
4osimalierababebit y & cumillo Angulos Reclos confiituesy
¢ contra. ' _

. Sitcirculus EGF V., cuius Polus:A. per quem tranfit
Circulus GAV.aio Polumciteuli GAV, efle in circulo
GEV.AngulosverdadV.&G.Refos efie go.gr.dividas
tur Semicirculus G BV bifatiaawin E. & ducto circulo
EAF.quia Arcus AE.€% Polo A, Quadransef(§.3.) &

V.E(,Quadrantesquog;equalesexiftitseritE, Polus

DelP.1.Zaragoga. Kz cir-
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7.6 LIBER <lII, "CAPVT I,

circuliGAV. (. 3.) &ineftin circulo GE V, ergo cum
E A.diftantia Polorumqualisfit Angulo EV A. (4. 5.)
erithic grad.go.@qualis Quadranti E A ergo Rectus ; &
rurfum EGA. AGFE. FVA. (imiliter , quoniam circull
YRO. MRZ, GRV, tranfeunt per punq'clum R. Polum
circuli EDF, Recti erunt Angaliad N.D. P.&c. Vice
verfafi Anguliad V.& G.Rectiexiftaot, diftantia Polo-

rum E. A.critgrga,ergo V AG.tranfibit per Polum A

& VEG.per PolumE,(4.5.) : £hi
.7 . Anguliquos dao Gireuli Maximi efficiunt. in duabi

Jeitionibus,aquales funt icemillordmicomplement s, onuf|
guifgue camcamplementa fug aquivalet duobus Reétis, Verii)

cales autem quales funt intep fe
- Sint circuli EGF, EDF. pundtav
F.& A.Poluscirculi EGF.aflumptis EG, GF.Quadran
tibus qualibuscirculus G A V. ,habebit Polos fuos in E.
&F.(§.6.) ergo Arcus GDjerit menfura Angulorun
GED. DFG.(§.4.)atque ®quales erunt ifti;cum vnam
& eandem menfuram habeant. Itemillorum complemé
taDEV, VED.cumeorum menfura (it DV, igitur.qui
ArcusGD, DV, Semicirculum conftituant,funt GFD.
DFEV.rurfus GED, DEV.zqualesduobus Re@is, Ew
dem eftratioin circulisGAV, HA X. quoniam circulut
EGF, Polumfunm habet in concurfu A« & G, HV;
Semicircolum efficiunt ; GAH. HAV, duobus Redi
®quivalent, & quiaGHV, HV X, Semicirculi a:qualcl
{unt, dempto Arcu communi HE V «remancbunt zqua
. lesGH, VX, qui menfura funt. Angulorum.
Verticalium oppofitoram GAH, VAX.,
ergo ifti quales erunt,
(5.4:) .

ero feionum B!

ommanes funt. etiam Triangulis Spharicis, .

TRIGONOMETRIE SPHERICAE, 77
. GAPVT SECVNDVM, = =
DE TRIANGVLIS SPHuERICLS.

Y Bo mcammunty. oo e e
8 T Riangulum Spharicumeft, guod Circuli Maximi
tribus Arcubus illudincladentibus,infuperficie
3pbara comprebenditar., | _ i3
Eius denominatio eadem: eft, quam Trianguli Plani
eilinei. - Si ReGtum Angulum habeat,Reétangulum
prit.: Si QObtufumy erit Qotufangulums: Sitverd omacs
res Angalos Acutos habeatyerit Acutangulum. Dicitar
E ilagerum,comtrralatera qnalia fint. Mofceles ve-
o cumduo latera habet @ jualia: Scalepum,fitrialatera

Inzqualia fint,

9. Demanfirationes prop. 4. 5. 6. mﬁm Geometvia
gi i 3

De Triangulisomninoequalibus. '«
L 87 erialatecs unins equalia-fint tribusalierins 2. 8idua
Yatera duabus altering aqwaliay wqualerm. Angulum eompre-

bendane, 3, Sidna Anguli ér vnumlatus yalterius aqualibys

orre/pondeant.4.Si duolatera equentar duobus alteviusyonii
0. A ngulum oppofirun equalembabeisy G alt erum ciufdemn
decielsomniaerunt dqaahza.; TSRS A e !
0 De Triaogulipartibusy . . cop a2
VeLateraaqualia,aquales Angalos/ubtendyntia. e £qua~
s dngoliopponuntur-lateribas aqualibus3’ Muins Gatag,
Maionens Angulum [ubtendit 3 maiopverd Angulusiatusmas

L8440 4. Quelibes duo latera maiorafunt religue, Confearia.

S Triangulum Bquilaternm, Aquiangulum eff: e Lquian-
Slumwpend, equilateram ekinmefle-6.dn Triangalo Lofeeld
“-"‘%gﬂi-éifui&mﬁca#—bgﬁm,_!eiﬁwi‘mﬂgaf, dn Angulum,
" oepg bifariam f¢cet dngulum bafim quoqae bifariamfecabit,
@P#ﬂﬁm&{;jﬁwi sefly % dcontra. 7. 8iperp endiculam bifas
Biam fecet bafim ontus Trid'rxguﬁ,’ Auvgulamquoque bifariam
‘Bl P.1,Zaragosd Jfe
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JSecabit s fiverd Angulum,etiam bafim, fF tamen Avens bafy

& Anguldrm bifariam[ecet,perpendicularis erityén Triang
lum perpetuo Ifofceles, 8.8t duo Aveny equales a panéioi
aliunt cadant,d Perpendiculo, quod Qsadrans noneft,aquil

ter recedent , & cum illo equales' Angulos confituent , &

" bont¥ s 'maior 0erd Areus minorens effici ;{@M:;&,; b mag
. & Perpendiculo recedic § Angalt fint Acats,minns ( Obty

9. Minor Arcus & panito in alism eadens e Perpéndicnlun
‘'quod unicumel, wifi Quandranmsfuenis, v oL g

It De Tria:’rguloruminmqua!‘i’{ag‘g_..-.- figse

1.8iduo Trianguladuolatevababeint aqualiay quod mah

“iwem continet Angalam,bafimbabebit maiorem;s, Quod autit
“wmaioren babet bafm, Angulam'contivedit ndiowing, i85 il

1 Triangulaineadem,vel eqoali bafi conflitata Gnt, qrod fup
#lam vnam Angalum maiorembabuerit s altersim verd min

svemyvel equilem j&b<laserababebit minora, 4\ Contintbu

tamen Angulym visiorem, s ldemevis 3.5 bafistérminis di
Arcusad panétumintra Triangulumconcareant,
su' He omnes propofitiones eodemr modo demoffrar
AU, quo 4. 5.6 6. 4ib. 1. noftreGeometrie  atque ades
‘illaram demonftrationes hic“inculcare fupetflaum v
‘deretur, -
wwopas s In guolibet Triangulo Sphavico tria laters minoth
Junt integro Circale. Fig.1.
Sitquodvis Triangulum Y PF. producis circulis,v
qu2ad inter Sedtionem O, alind Triangulam exurgt
PFO.cuiuslatera PO, OF maiorafunt PE, §:to, erg

‘Semicircali duo YPO. YFO, maiores funt tribuslatep

ribus PF. FY. YP. quare tria latera minora funt inte
‘grOCi‘-FCUlO. WY R e e e )

el o Dato qaocumygue Trianguloyalind fecundum'efficith
i Polis Arcuum fuorum , ¢nins dab?ulena'kguﬁg Sfaunt dg"a'
dus Aungalis primiy Certivm anver latvi bompkmmmm'ﬂe
“Angali veliquiyidemadices de Angulis fecondi s cvmt Lagepib
primi, M, 1o s
+3) LSt

& R'O, complementum erit R1¥: hoc et

TRIGONOMETRIAL SPHERICA, :
. §itTriangulom ABCiPolus Arcus AC.eV Z:Poluy

B A, e Y. &iB €. eft R, dico in Triangulo Y R'Z,

atera Y R/ R Zi2qualia effle Angulis ABC. B CA?

& latus Y Zveffe complementam ad Semicitculum An./
guli B ACiquoniam Quadrantes ¥YQ. ‘R P Zqialesfunr,

ubducto R Qerit'Y R.@qualis Q P& menfiit2 Anguli’
ABC. & demptoSR.exQuadraneibus 28 RN. fupe~
ctit ZR. wqualis § Nimenfure Angull ACB. & adies
0X Z.Qaadrantibus’Y X Z1: et Y Ziduidlis 1 X
enfurez Anguli X Al.complementi Angali CAB .etFe‘
patee Veritas;8nds oy hindal olngsas Lragwimaonp pl o
14 - Eadem ratione fi afumamis ‘Polim'@, Arcus’
B Avin TrianguloR Z0. erit RZ,xqualis SN. mentire
2guli BCA. % dempro Oliex Quadfantibus HHO, 12/
cmanebic O Z, @quahs F H.médfarad Anguhi B A'G.
cmentare
iguli’A'B Gy Raffus i fdmmamis- Polum M. Ar~

s A Gin  Priangalo'M Y R erit: M ¥: equalis H 10

menfure Abguli H A1 8 ¥R etjualis Q Pomestira
Anguli' A B'Cu8 "M R ‘compleémentam Ateus R Z,
hoc eft N 5. menivrz Anguli B:O A &e) Brge'vais

Verfaliter femper reperitur Trianguleny fecundum, cu-

Ws ‘duo. latera qoantur quibusliber duobas Angulis'
Privii) ‘terLitod verd latus complementa ¢/ Angul

feketh {ox.0) 1ol zvigpmaiise A 2udoel, S odoub
L s'r Dato quoliberTriangulnin Polisfuovii A restnm alisd
COBiduitsv,enid) triabat e¥a conmplement dfunt adSkmiciréilid
it Angulorum primiytres verd Anguli Jtéiddicamplemens
Yatriam lasevum primi. Figivs - : e
. I eodem Triangulo A BC. G aflummamss Polos R,
ArcusBC.M.Arcus AC.& Q. Arcus B A.cxurgit T rid
Sulum MR O Jarus MR: compleméntumeft R Z.hoceft
N mefureAngoli B GA. SR QL complementus oft

! YR.hoc ¢R Q P, vel ABCi&:MO:complemeitum O Z;

Yocleht HE,vel B AC.orgotrialatera Frisnguli MR O,
Del P 1.Zaragoca, coim-
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complementafunt Triangulorymad‘A.biC infuper kS,
menfura Anguli ad M, complomentum ¢S T, vel AC,
&:QIT; menfura Anguli ad ©ycomplementum eft QX,
vel A B8NP mentura, Anguli MR O, complentumeft
Arcoum BN, PF, hoc eft CDB.ablato enim N D, ex

Quadrantibus ED. NC. remanent zquales EN, DC,

& rurfus dempto D P, ex Quadrantibus FD, P B.fuper-
funtEPy D B.equales: crgotresquoque Anguli Trian.
guli RMOQ, complenienta
conftarpropofitum, &,

funt trium jaterum A B C.& |

16 InquocumqueT; rianéafoSpba}-}cadngalmﬂmtr}:ﬂll i

vaipor el duobas Internis of poftise Figers ..

- Sit Triangulum ABC, & Angolus externus ACP,
quiain tribus Polis M.X.R, Triangulum Y R M., conftis
tuitar 5& latus Y R.®qualisi.eft Angalo ABC, & Y M.
AnguloC A4 B,& MR complementum efl-Anguli ACB,
(9.1 33)erit MRz qualis Angulo ACP.& cum MR.mix
norfit MY, Y Ra (§.42.) ctit Angulus Externus ACP,
minor duobus | prernsoppofitis ABC. CAB &, .- -

7 . dn guolibet Triangulo Sphavice trey A vagwli maiora
i3 duobuz Regis,minoses verd fese, Figox .o o+
.St Triangulum ABC.Anguliduo AB G, CAB.me
loresfunt externo A G Pu(.16.)ergotres A B C..CAB.

G Avmaioyes exiftent-duobus BGA,. AGP. guiaverd

@0 BCA, ACP,duobus Rectis #quivalent (§.7.) erunt
tres ABC. GAB. BCA.duobus Re@ismaioresspari ra-
toncinTrangulo MRQ:quilibet InternuscumfuoEx:
ternoduos.conficit Rectos MR Q.cum QRZ«(8:i7.) er-
gotres Interni cum tribus Externis compogunt fex Re:
r_.l*_c_:s,,q_u&m ablatis Exterois remanebuat Interpi fex Re-
‘t’lﬁfpt . 1800 . A d 23808 54 A M D Hegoid

kB, Loiangulurm. Sphdnicums babere pataft tras A ngaltt
Ractassduos Redhas; & 0usin 0btufurh it émduas Qbi /ol
O Ghmvm Re Ghuring e 21400t o) /| /. ‘ fi¥
An Triangulo AFGutres Anguli

fay,9 O R4 v0d. 5
AFG. GAR.EGA
¢ oL X 7 ,I_ L lBg-

|

TRIGONOMETRLE SPHERICA. §;
Retifunt, inquo eafu omnia tria latera funt Quadran-
es. In Ttiangulo H AF, Anguliad F. & H. Recti func,
k HAF.Obtufus: duo laterafunt Quadrantes HA, AF.

& HE, Quadeante maius. InTriangulo NZF. Anguli
dZ.&E.Obtufifunt,& Angulasad N.ReCtus.dnTrion-

ulo MR O.tres Anguli Obtufifunt. |
GAPVT TERTIVM,

DEITRIANGVLIS SPHERICLS
8 et e rha Oy mgRiating ik 1o S0
19 ] N Triangule Reétangalolatera Angiluym Rei s ame
bientiaeinfdem [peciei funt camlateribus oppofitis.
In Triangulo EDG. DG. minuseft Quadrante;; quia
‘Ngulus ad E. Acutuseft, & EG. Quadrans eft, quod
ingulus ad D, Rectus fit. "1n Triangulo E B H. latera
bH. HE. minorafuntQuadsante , ficat Angulioppofiti
dE.&B.Jn Triangulo NZF.Angulus Rectuseftad N,
klatera NZ. N F. Quadrantem excedunt , vti Anguli
otufiad F. Z. o R IR RSN By 90}
20 I Triangulo Reltangulo i Anguli Obligui,vel lates
adngul: Re&bifint eiufdé peciei sHypothensfaminor evit Qua
Pante; fiverd diver/e;Hypothenyla maidr erit Quadrantes:
In TrianguloE B H. Anguliad B. E. Acuti funt y &
!}’poth:nuta E B.minor Quadrante ED. 'In Triangulo
TRZ,Apguli ZRG. GZR funt einfdem fpeciei Obtufi,
Hypothenufa ZR.minor Quadrante ZS. In Trianga-
°YRGilatera RG. GY.einfdem fpeciei funt Quadran-
“Maiora, Hy pothenufa verd Y R.minor. InTriangulo
BB.latera BH. HF.diverfe fpeciei funt,& Hypothe-
Ua BF, Quadrantemaior. 1n Triangulo ECI. Anguli
MLk diverfz funt {pecici, & Hypothenufa E C. maior
Ruadrante ED. '
AL dnTyiangule Redtangulo Angali dua fuperant Qyal
Panten; y @ quivis Angulus Obliquus maior of diffeventia
Werius, che Quadrantis, L In
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InTriangulo EBH.tres ApguliEBH. HEB.BRH,
duos Rectos excedunt (g.17. ) ergo ablato Redo H
erunt BEH. HBE[plusquimRectusy ergo quia veri
quia B. cam complemento fuo ad Quadrantem Rectun
conftituit , eric Anghlusad E. maior complémento An
guli ad B.& inTrianguloF B H.cotinuatis circulis exir
- git Triangulum BHE. Angulusad E. oftenfus eft maio
differentia Aaguli EBH.& Quadrantis:difetentiaver
4 Quadrante Anguli EBH. & FBH.vna, & eadem ¢
(L. 1. 8.16.) ergoquia’Anguli'ad E& F. quales. {un
(9.7.)erit F. maior differentid inter Quadrantem, & A

gulos HBF -dodtrinatraditain § 617,58 19.20.& 21
magni momenti eft ad cognofcendum: num, Triangulus

xectepropofitum,vel folutum fit,

JSpecicicumlateribus,h écontna, i
In Triangulis X R Z.. R MO fuppofitis Y'R:, RZ
qualibus,item RM., RO.tranfeat per Angulum.ad &
‘&:PolumA.bafinm Y Z.. MO..circulus VR AGsepunt
que Anguliad V.& G.Recli, §.6. Ergoin Redanguli
VR.‘_.Y'.‘ VRZ. GRM. GRO. Anguli ad Y. Z.eiufien
fpeciei cumlatereoppofito V'R .Quadrante minoresesi
ftent, vti latera YR« RZ.& Angali ad M. O, einfdes
~dpecieicam RGI maiores Quadrante GA. (.19.) vels
JdateraRM. RO, - ~, foms
1023, Inguovis TrianguloObliquangula, [ Anguli ad b
Sim cinfdem fpecici (int; Pespendicularis ab.Angalo in baf
intra Trinngulumeadety ac erit ciufdem [pacici cum Anguli
fwerd jidiver/afint [peciei y extra cader s - Angali Exter
Jpeciemfervabit, . ] y ¢
~ - AnTriangulo ABC. cadar Perpendicolaris AD.alt"
ti: Angulorum A cutorum oppofita y fitque B, ergo.q"
AD.latuseft AnguliRedti, eiufdempecieierit cum A"
-gulo.ABC. quiminor eft Quadraste, .19, Ergoinke
-langulo AD G, Angulus ¢, oppofitus lateri DA.¢"
o ¥ 2ATRA Ac¥

TRIGONOMETRIE SPHERICAE, 8
Acutus (§.19.) Ergo A D.opponitur Angulo Interno

Acuto BGA. & non ExternaObtufo ACP.& caditintra -
Iriangalum, & cft AD.minorQuadrante,vt B.& Gl ln
'riapguloRMQ, fi Aoguli M. O.lnt ObtufijeritRG.>

pppofitaM.maiot Quadranteiergo etiam opponitur An-
pilo Obtufo O.itaquecaditinter O.&M.g,19.1n Trid-

puloROZ, PerpédicularisR V.opponitur Angula Aca- -

0ROZ.& itaminoreft Quadrante, §.19.Ergo opponi-
ur Angulo Externo AcutoR Z V.& nonlnterno Ob-
MoRZO, .10, ergoextracadit. Econtra Perpendi-
ularis R4G. qua opponitur Apgula Externo Obtufo
ROG. eritQuadrante maior, SELETY 143
24 AnObliquangule inequales Angulos adbafimbabéntiy

: ek o L O deutiextitering ymains fegmentambafisyvel AnguliVertie
22, " In Triangulo Ifofceli Angali 4d, Bafim. einfdem

alis ycontermivum erit maiori laveriy @ < contrafi A nguli
erintQbtafi,’ ) 0opo 0 i 15b -
“In"Triangulo YR Z. perpendicularis R V vincidit in

bafim YV Z. ergoquialatus RZ, maius fupponitur; lons

Blus & Perpendicule diftabit'(§.10.) ergo Segmentum
ZV. maivs eft Segmento ¥ V..& Angulus Z R V. maior
Quam VRY.(§.10.) ViceverfainTrianguloMRO.in
quo Anguliad M. O. Obtufi {funt,fia Semicirculis zqua-
libus Z R M. YRO.avferantur Segmentainzqualia ZR.
YR.inzqualiamanebunt R O, R M, eritque R M. minus
QimRO; igitur Angulus MRG.equalis VRZ. maior
¢t quam Angulus GR Q.zqualis VR Y. Segmentum ve-
"0 MG.zquale VZ.maiuseft quam GO, zquale Y V..
2§ InObliguangulo duos Angulos Acutosbhabenti,latus
"inowi oppofitum minwsef Quadrantey fi verd duos Angalos
Obttifos babuerit, Iatais maiorifubtenfum maiysef Quadrate.
“In'ObliquanguloR Y Z. duo Anguliad Y. Z, Acuti
funt, & Yimaior Z.etgo RZ.maius e[% RY:(g:a0.)igitur
Perpendicularis R V. facit Angulum Y R V. minorem
R V.(6.24.)cumautem Y RZ.minor fit duobus Redlis,
Cxiftet YRV, Acutusre@o minor : ergo quia in Rectan-
Del P.1,Zaragoga. L2 gu=
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84 "LIBER I CAPVT Il
gulo RV Y. Anguli YRV . VYR, eiutdem fpeciei funt
Acuti, erit Hypothepufa RY., Quadrante minor (§.20.)
igitur latus Y R.minoti Angulo RZ V. oppofitum Quas
drante minuseft. Viceverfa in Triangulo M R O.quod
Angulosad M, O, habet Obtufos,latus maius RO, maius
Quadrante exiftet,eft enim complementum lateris Y R,
Quadrante minoris, | | :

26 InTriangulo Acutangulovsumqnodgue latus fingik:
latimQuadrantemings.ef, . . - olagsd 3

In Triangulo. AB C,perpendicularis AD:intra eadit

cum:Anguliad B.&C. Acut fint (§.23:)érgoquiaB AG
etiameft Acutus,erit D A C.Acutus : igitur in Reflagu:
lo.ADC.cum:Anguli CAD, DC A.cinfdem fpecieifint;|

Hypothenufa AC.Quadrante minorerit. Idemdemon | f2 efty ex lateribus Angalum ReQum includentibus al-

ftrabiturde A B. fiverd Perpendicularis. 4, puncto C, al
B A.procedat,oftendentur quoque CA. GB.Quadran
te minora i igitur voumguodgue latus Quadrante mi
nusleBerinon el sulim XA suzslzivn .

27 InObtafangulo fi trialateraQuadrante-maiona exl
Pantstres AviguliObtufi erant monvers é contra.

Ia Triangulo RM Q.trialatera MB, RO. QM.Que
drante maiora funt: ergointribus.Polis A. B, C, Triane
gulum A B €.conftitnitur, cvivs Anguli complements
{unt lateruim primi( §.15. Jergo Triangulum A B.G, Acy
tangulomeft: igitureius latera A'B. B C..C D.Quadran
teminora exiftunt (6. 26.) ergo.illorum complementa
?naa-'funt Anguliad R, M. O.( §.15.) Quadrante maiors
unt,atqueadeo.Anguli Obtufiexiftuat.. Noneé cantrs
tria enimlateraQuadrante minoravnum Angulum Ob
tufum habere poflunt.:- ergo- Polorum Triangulum ts¢f
A ogulos Obtufos habebit , latus verd Quadrante

(00 mipus,quiacxcomplementis conflatar,. -
. (.Q'h lﬁ..l‘.

TRIGONOMETRIE SPHERICE, 8
CAPVT QVARTVM,

- DEMONSTRATIONES AD TRIANGUVLA
. Sphavica Reftangala,.
28 Eculiaris laterum , & Angulorum vnius
1als P Trianguli {olutioin partiumproportio-
: nenititur,quademonfirata ad hariicog-
nitionemfacilé:ad modum pervenitur. Claritati confa-
lensRe@anguli’ proportionem hoc gacapite oftendam,,
in §.werd Obliquanguli,& in 6.privatamerium laterum;,
vel Angulorum rationem demontftrabo. ' In Triangulis.
Retangulis latus. Angulo Recko fubtenfumMHypothenu=

terum bafis eft, alterum Perpendiculum.. Bafiseft latus,
quod cum Hypothenufa Angulum voum comple&itue,
latus. vero oppofitum illi Angulo Perpendiculum erits
nde-quadtibet eft bafis refpectaiAngili conterminiy &
Perpendiculam refpeQ@uoppofitiv. - AR - bs

29 PROPOSITIO T,

In Triangalis: Re&angulis. candewn. Angulum Aeatvm adl
Yafim babentibus , Hypothenufarum Sinus., Perpendicaloram
Sinibusipropertionales fint.. FpeO AL - ¢ f

Sit NCOA.Sphztzoltavapars, eius centrum A, &
NE, CO. ON.Quadrantes adAngulosRedtos,eritque:
N.Polus OC.& C.Polus N Q.8 Qs Polug NCconci-

Pianturex Polis N. & O.quilibet alijQuadrantes NG,
OR.feadinviceni Sécantes:in 1. & cuth’ Anguli OCN..
NGO: Reti fint (§u 6. etivor duo Triangala RC O.
1GQ.Re@angula:eunden. Angulum Acutum 1O G,
'ROCiad bafes habentia Ex puncétoR.tadatsRecta RB..
Rerpendicularis. ad- commiunent Sectioném A'C .erit-
que Sinys-Arcus RC. & | Perpendicalaris ad planum:
A0.C.(23. P.) Perpendicularis- 1 H, 4d sommiunem.

-Del PLZaragoga, : Ses



http://AnguliObtufier.untyrtonve.rd

86 " LIBERVIIL "CABPVT IV, 1
Sectionem AG. Sinuserit Arcus 1 G, & in plano ORA;
eft R A, Radius, & Sinus Quadrantis OR.tiim: | P. Per-
pendicularisadcommunem SectionemQ A, Sinuseft Ar-
cus'Ol. DicoSinus Hypothenufarum OR. © L.propor-
tionales efle Sinibus Perpendiculorum R C., 1G. hoc ¢ft
Rectam AR.elfe ad P vt RectaRB.ad 1 H; ,
30 Demonfiratio. RB. | H.quia Perpendiculares
{unt ad planum AO C.parallelz erunt (2li11.) tim RA,
1 P. cumeodem plano A Q:R. fint,& Perpendicularesad
O A.parallele.quoque eruntinter fe(21.1.)ergo-Angu
li ARB. PiH.ex Rectis parallelis compofiti, parallcli
crunt,& xquales (3:i11:) & quia Anguli RBA. LH P,
Rectizqualesfunt ;erunt RAB, 1 P H. etiamazquales,
(3-1.1.)& Triangula ARB. P 1 .’H.-ﬂ:‘.quian_gnl-a: ergo
latera proportienalia funt. (2.1.6.) '

Proportio,
. Sinus Hypothenyfa;
Sinum Perpendiculi;
ita Pl Sinus Rypothensula. Ol
ad 1H; Sindm Perpendiculs, 1G.
-~ Ergo etiam alternando, & inverterido, &c.

1519 Reupbo
HGRCS!

Vt :AR. {
ad RB.

3t PROPOSITIO M-

Ir-§[demTyiangulis Sinus bafium proportionales funt T
gentibusPerpendiculorum,  Fig.a,

Inpianis ANC. ANG.fint CE. GL.Perpendiculs
resin'Radios AC. AGi&erit CE.T angens Perpendi
culi 8C, & GLs Tangens Perpendiculil G. (Kilgan)

quiasutem 1L LG, ineodénuntplino & Perpendicy
laresfuntad GA.druntiad invicem paralieteei(a:l 15) i
etizm RBEC.ergo GE, GL, patrallels fnnt'éi.l.:l )
-ductavesd GE. Petpendiculati ad O Auertnt C 4., GF
parallcle (2.l 1.) & GAL SinusQuadrantis OC. & C;F '
i |

TRIGONOMETRIE SPHERICE, 8-
Sinus'Arcus OG. (ky )& cum Anguli ACE . FGL
Rectiequalesfint,& parallelierunt q woqueplana FG L
ACE.parallelayquia autem. fecantir plano O RA | cotir-
munes SectionesAE. FL.parallele funt, & intuper An-
guliad A.F.& E.L.paralleli ®quales;qua omniaconftit
ex(3. L. 11. Jergo Triangula ACE. FGL.Equiangula
{.unt-,,.vt—anmﬁ,;&iiliﬁnu.rml-lom@l.o&a latera proportiona-
lia, (2li6.) 2 : : QA
~ogapt olugnefiell 1uProporsis,: .

t o Simus Bafisy! 3 L@ En o
B I\ O Tangentem Pevpendiealis, *  RC. v 0
\'Sinus Baffs. 'OG:
- TangentemPerpendicali, 1G.

E{gqﬁlttfnando quoque,&. invertendo,&e, {355

‘GAP VT ST AN ey

- BEMONSTRATIONES AD TRIANGVL 4
St EEL L " SplhericaObliguangnla, ' '

33 ) Emonfirationes fequentes: Obliquangulo-

" tumfolutioni inferviunt,quande duo late~

& vnumAngulumaotadantur, vel & contras. Prace-
dentibus nituntur; & illasum funt Confedtaria,

34 PROPOQSITIONI.

Iniquolibet Triangulo Sizus laterum proportionales funt

Sinibus:Anguloram oppofitoram. Fig.i.
-Sit- Triangnlum A B C. produis-lateribus B A Q..
-CAS.; BGP. CBN. vigque ad Quadrantem yerit Q P,
Menfura:Anguli B.&NS. Anguli C.: Dico Sinumb A.
3d Sinam AngulioppofitiC.quieft NSsita fe habere, vt
Sinus;AC. ad Sinum B.quieft@QP. Ex Angulo A, ca-
'djlt Perpendicultim AD, Triangula Rectangula CSN.
‘GAD; Angulum A CB.communem habent,& Triapgu-
Del D1, Zaragosa.. A ' fa.
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laBQP. B A-D.-comm-n&m-qwoqne habent Angulum
ABC.ergoSinus slypotheniilarum propertionales funt
Sinibys Perpendiculorum; gy, v slatisves

35 . d’roportie 1. ¥ Proportio v,
vt CS.Sinustosusyquiof BQ. | B Q. Sinus taotus, quief CS,
ad S N. Sinpn . ACB. | QP.Sinum .| A4BC,
ita C A, Sinus lateris, B A.Sinuslateris; - -
ad AD. Singm Perpendicali, 1 AD., Sinam Perpendienl,
- Rectangulum fubmedijs @quatur Rectangulo fubex
tremis (1.L.6.) extremaverafunt eadem in duabus pro:
portianibus: ergo Rectangulum S.Na: C A, &quale e
Rectangulofub Sisutoto,& Perpendiculo AD. Rurfus

Re&angulum QP. B Azquale eft Retangulofub Siny _,
toro, % Perpendiculo AD. igitur ReQangulumfubme

dijs SN. CA.zquatur Rectangulo fubalijs medijs Q P,
B A.ergolaterareciproce proportionaliafunt(1.L6,)ut
Sinus § N, ad Sinum QP. itaSinus BA.ad Sioum C A,
& alternando, vt Sinus SN, AnguliC, ad Si'numimri{
cius oppofiti B A« ita Sinus Q P, Anguli B, ad Sinum fv|
lateris oppofiti AC, i

36 PROPOSITIO 11,

In quocumque Tviangulo G abvno A ngulo Perpendiculun
cadat efficiet.cumdateribns duos Avigulos Verticales gy eorus
Sinus 1 Sinibus 2. Anguioriem sd bafim proportionales erunt

Fi o Te R hE

InTriangnlo ABC, Per%endicuium ¢t AD. Angl
vero Verticales BAD. D A C.quorum menfure H G
G1.& ablato GO. i Quadrantibus equalibus HO, GF:
remanct F Q.zqualis GH. & infuper EM, @qualis 3 I
item Q P.complementumeft PQ.menfure ABO.& MN
complementum NS.menfute AC B.ergoin Re&mgﬂl"
-E N M. FP O.quibus Anguli ad N. P, Re@i fant, &
®quaics Acuti E, F. (6. 7.) Sinus Hypothenufarum
Perpendiculorum Sinibusproportionales exiftent. §.29:

TRIGONOMETRLE SPHERICZE. 5
- Proportia, *
Sinys EM. quod ef G I, vel GAD, Verticalis,
Sinum MN.guief 2, NS,vel ACB,ad Bagm,
Sinus FO. qui eff GH.vel BAD, Verticalis,
Sinum OP. qui cft 2. P Quvel ABC.ad Bafim,

PROPOSITIO L

tem funt proportionales Sinas 2, 'A-ngulwumﬁrmdiam

angentibus fecundislaterum. PBigir. :

~ In‘codem Triangulo ABC. eft F I, complementum
Gimenfurz C AD.& L €. complementum C A, & EH,
rcus HGmenfure Anguli BAD. & HBV Arcus BA.-
goex §.31. Sinusbafium proportionales fune Tangen-'
bus Perpendiculorum, cum Anguliad E. F.ijdem fint
.7. : i 13 1

Propartio ex'§, 1o 710
't Sinus F Lqui 2.¢8 1Gioef CAD, AngaliVerticalis,
B Tangentem IC, que 2. ¢flaterisCA,
2 Sinus EH.qui 2.0 HG il BAD, 4 ng. Vevticalis
A Tangentem HB.gua 2, ef lateris B A,
Xproportionales funtetiam alternando,invertendo,&¢;

33 PROPOSITIO IV.

Sinus 3, laterum proporvtionales funt Sinibus 2, Segmento-
"4m,\qua & Perpendicalo in bafi fiunt, Fig.1. :
In eodem Triangulo ABC. bafis Segmenta funt BD;
D.fiquidem perpetad fomuntur ab Angulo bafis,vique

4 Perpendiculum, licét hoc cadat extra. ‘Deinde EB;|
Omplementieft B D.&HB.ipfius BA.rurfiis FC.com-
Plemennii eft CD, & IC.ipfius CA.Anguliverd ad L H
Rfﬂi,& ad F.E.ijdem,vcl zquales(§.7.)ergoex f.29,
"oportionalesfunt SinusHypothenufarum$inibus Per<
Pediculorum in R ectangulis E BH. FCI. '

De; Pl Zaragogi, M- Pro<
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Poragortio §,29.
V't Sinus EB.qui ¢ff 2. Segmenti,
ad Sinum BH,qui eft 2. lateris,
ita Sinus FCuqui ¢f 2.Segmenti, CD..
ad Sinum CLoqui eff 2, laverisi, . CA.,
Itemgq; proportionales funt alternando,invertendo,&c:
39 PROPOSITIO V,
Sinus 1. Segmentorum proportionales exifunt: T angenti-
bus 2. Angulorumip(is conterminorumad bafim. Figat. =~
In ipfomet Triangulo AB.C. fubduéto DP. ¢x Qua
drantibus BP. DF,relinquitur F P.zqualis Segmento
BD.& E N, Segmento DC,atque O P complementum
eft PQ.menfyr= AB C.& M N.complemétum NS, men:
fure A C B, Anguli ad N. P.Reci funt (§. 6,}& E. T,
zquales, vel ijdem (§.7.) ergo inRectangulis, EN M.
F P O. proportionales funt Sinus bafium Tangentibus
Perpendiculorum,ex.§.31.
vy Broportie .31, " X, SN
V't Sinus FP., quief Segmentum 3 s Bl
ad - Tangentem PQiquesft 2.Q Powel Ang,. ABD.
ita Sinus EN. qui eff Segmentum, Ll Gea
ad . Tangentem NM.quaeft 2, NS.veldng. ACB,
Atque etiam proportianales funt alternando,inverten
do)&cq =) o T LT TR i P
40 PROPOSITIQ VI.

o Tangentes Angulorum Venticalism proportionales fur
Tangentibus Segmentorum bafisy Fig.i. Dk ehaicad
. Perg.31.8inus AG.ad Sinit AD.eft vt Tgngpns’.GH-
ad Tangentem DB. & vt Sinus A G.ad Sipum A D, it
gtiam Tangens Gl.ad Tangentem DC.e rgo proporti¢
nales quoque eruntex, (1.l.5.) . ;
GH, . . Tangens. . BAD,

D .. Tangens Segmenti,
Gl Tangens . CAD, . -
DC. Tangens Segmeuti, :
Ergo ctiamalterngdo, & invertendo,&e.

“BD.
BA.

A

. TRIGONOMETRIE SPHERICE. o
A AGRP VT ISEXT VM b

DEMONSTRATIO AD TRIA LATER 4,
- weltres Angulos, ELEE
qr " "PROPOSITIOI.
| Sinus Semifumma, & Semidifferentia' Guoranilibesduorim
Arcuumymedsj proportionales funt int es Radiun, & Semidif:
jérentiam Sinvum Verfovam eorandent, Fig. 3, WRAE
Incirculo ZHF.fint Arcus E P. P C.& BC.dvotumh
fimma : & fumpta PY. equali EP. erit C Y. differentia
=, PC.Radius X P.Perpendicularis et EY. (2.1, 3.)&
BP. Sinus Verfus Arcus EP. cumque CR.'"Perpendicut
laris fit X P, etiv PR, Sinus Verfus P C.&BR.vel G T
ipfi paraliclaerit diffcrentia Sinuum V erforumBP, PR.
Quia autem X O.Perpeadiculatis eft EC.cam bifarizm fe-
bitin O.acpariter Arcum EC.{(2.1.3.) Angula sverd
EXO. erit Semifumma Arcaum B 8, PC.& E 0. Sintrs
Semifumme (1.1.4.8.) atque X K. Perpendiculatis C'Y.

Semifummam bifariam {ecabityeritq;CK. SinusSemidife

ferentiz € Y.dico EO.& € K.mediosefle inter EX.CL.,
42 Demonfir. Anguli EXO. EYC. zqualesfunt, ve

Pote emifles A rcus EPC/{ 3.1.3.) quia verd € O femiifsis

RCE.vti CK. femitsisC Y. erunt EY, OK. paratlél §

(21.6.3 atque C L. femifsis CT.& Angulus 'OKC-.zQHZ-

s . Y, & £ XO. {2.L.1.) porrd AnguliEOX. CLK.
tGiduns:ergo Tridgala XEO, KCL.ZAquangulafunt

(311 ) & latera Homologa proportionalia. (2.1.6.) .

v G Propeptioy |2 e
U EXL Radips, e i

W g O. * Sinum Semifumma EP, PC. = |

MLGE 20T SinasSemidifferentia inter BP, PC,

o Xt o ) Semidifferventiam Sisuwm Verforum BP, PR.
Dl P.1.Zsragoca, M2 Con-
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93 LIBER ML CAPVT VL - v
Confedi, Cuinfvis Trianguli BCY, circulo inferipti 123
terumdimidia OG. € K. mediafunt inter E X, Radium,
& CL.dimidium perpendiculi G T,
W ol R ' ) LA

‘43 PRQPOSITIO II

Inquovis TtignguloSphericapropo rtionalesfunt,

Redtangubum Sipunmdatermms, 5 . oo

vt DiffirentiaSinunm VenforumB afis, & differentialateram
ad Sinum Verfum AnguliVerticalis, _ _

. .Sit in Fig, 3. Triangulum. SZ P.in tuperficic Sphara
ZHD. Aflamantur P F, P Y.zquales Bali. PSufirque 26
f;"cﬁugl_is. lateri Z 3. & erit PGydifferentia laterum Z.S ZR
eusyvero Sinus Reckus CR.Sinus autem Verfus RP, c6
nexa E Y. fecabitur bifariamin,B, (2. l.3.)arque eA B P
SinusVerlus Bafis PS.vel PE.& BR-differentia Sinuus
Yerlorum BP. R P, cuius femi fsis C Lovtantea;at PV,
ClL;Sinuslunt datera ZP. Z <\, & continuato AreaZ SG.
eft HG. Sinus Verfus Anguli Verticalis SZC.exiftentt
Badio.XH1& .C',,SP,Sinus:_;“;ﬁc__r_[lls.eiu[.icm.A-.ngulicxiﬂtW

b

éﬁ.: RQ&I.LDCI.Q 3920105 0.0 ;

-, Demanfratio, -V PX X AL, fimilia fuat,itemS. A B
SCTu(2,h6.) & infuper LA X, “SAB.quia Angule
SAB.communis eff ; Anguliverd ad B. [ Rectis enp
AS B., AXL AEguiangula {funt (3:L1.) ergo vniverh
quatuor Triangula SAB, SCT, VPX. IAX. fimili
duptinter fe,(44l.6.) & latera preportionalia.{2.1.6.)

V&' CT.| Chorde qaogue,&x Sinus | Sinms Verfus C5
ad  CS. yeinfdem Anguli indivens § Siwus Vefus HG
ita PV, ' ﬁ‘:c{m&!&,p&apoﬂ:‘onqk; - Radius C-:J‘
ad PX, J Junt Radis (5.1.6.) ergo. 1 Radias X

- Quib

| RYR. BV, CL 1 situdinem CS.cruns in-

/
TRIGONOMETRIZE SPHERICE, i3
Quia vero Recrangula rationem habent compofitam
exlateribus.(1.1.6:) quaex lateribus proportiopalibis
conflant,erunt etiampropartionaliaatque aded prepor-
tionalia funt fequentia.. . x5 _
Rum  CT, @S | K¢ quia GF. CS. ¢ CS. | Run. QF, ¢S,
Rum  CS, HG. | HG.eandem behent 4l- [‘. Rem .CS, HG,
“Bafis QT
R DXy XH | terfewiBafisd] .162) | Bafisr- o HE,
+ Ergoper 1.l s.erunt etiamiproportionales;, + ¢ :
QI mEI2ia { I I ME , L3
R Sinunm PV, CL lateram ZP; Ze:
Rum gyo] @Mmmm Radiorum equalium PX, X.H.
CE.Diferentia Sinnam Verf. B afis, ¢ differentiadaterum,,
4G, Sigus Verfus AnguliWerticalis SZ.P, |

RSNty

i (L5 » X 2D e | ' e

44 « BROPQSITIO HE

Tn quovis Trisngulo Sphnerico Sivss onislutsriy ad So-
vankensiz.altevinsef,ut diffirenti SinuumVerfsr iny Bafis, @
diffeventia-latenam ad Singm Herfom Auguli Versicalis,: + .0
Sit¥.Sechs 2dateris ZC.quiaRua py ¢ Lad@um X H
ehinrationeicompofitaPV .ad XH 8 CladXH {r.L6)
vel X H.ad Yo 6, et Laal ) B rga RemPVi Cllad e H,
eltwe RV, ad Y.fed Runpy_ g, ad QX Heff vt C'T..
:321 HG.{033.) Ergovt PV.ad Y. ita CTiad 1T G.quod:

45 PROPOSITIONV: .

' 1.‘:1qtlolibw;Triaﬁgtﬁh-S-.pkjmfim;pwpor_tiomlia.{'uﬁt;

-1 'Rs'!&?}ﬂgﬂdmmw-S?ni&f:x-ﬂfxnmé‘ﬂdddmﬁwm-dwgﬂiﬂm}
“2dd Quadratars Rady. Fdi 25
3.Vt Rect amguiom ful Sinibss]evifwesme, &y femidifferentio
Bafiy, e diffeventialatermm, : . 5T
A4 Quadrasum Sinus StmianguliWertisalis, : k
Rt .
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94 . LIBER HI. CAPVT VI, NA
o Ineadem Fig.3.8 Triangilo SZP.concipiantlir om-

Di,queanted,& quia PC.eft differentialaterum, & PE.

PY,zqualesexiftunt Bali PS,eriv EC, fumma Bafi's , &
differentielaterum, & EQ.Sinus 'St:’mi‘fumiﬁm:'-’C'Y.vfél{é
differantia Bafis PY.& diffetentiz laterum PG, tum CK,
Sinus Senidifferentie 2.Contidererar modd Semiciteu-
lus F D H. perpendicularisad planum FZ-H: & fumpt
ITD.meafura Anguli PZS.perpendicularisD G.quz de
terminat Sintm Verfam G H.cadevin G.quare fignum G
duo refert punéla, alterumin plano, alterum vers in fu-
perficie Sphere,quodeftiplumD.idemdico depudctos.
inocta DHIchibrda Arcus D H.vel Angali SZ P bifarian
fecabitur 4 perpeadicalari X M. (2.1, 3.) & MH. Sinus
erit SemianguliSZ Poexliby 1, ¥, 17.infikar verd MN.
ad Angulos Rectos Radio X H. erit H N+femifsis HG.
velati H M.eefEe HD. ( 2.1.6. )quibusifuppofitis.

46 Demonfratio, Vi CT.ad HG.ita illarum femife
CL.ad HN.(5. L 5.)ergo quia Redangalum fub P V,
GloadRectangula fub PX. HX.eft, vt CT.ad HG, e
F.43.& Re@tangulumfub CL, HX eftad Rcﬂa'-ngu'luﬂl
fub HN. HX, cam fint fub cadem altitadine vt Bafi
Cl.ad HN. (1.L6.) hoceft vi' CT. ad HG.erunt quog;
Rectangulainter fepraparrionalial (1 WLy J Lo HZ
R PP CL 7] Quiaverd Sifius OC, CK.laterum,
ad QT PXLHX. ¢ meaijfunt inter RadiumHX & CL
VERUCL, HX. § Semidifferentiam Sinoum Verforas
ald RumgN, HX._J (5.41.) Ledingali 0C.C K zequabi’
tur Rectignlo ud CL.H X.{ 1.L.6.) Rurfusin T riangul
ReRingalo X M 1L, eft H M. media inter HN, H X
{ 31.6.) X QuadratumH M.zqualeRetiguloH N, HY
{1a1:6.) ergoin propertionedntecedenti fisin locim RY
Gangulorum fub CL, HX, & ub H'N. -HX, fubfticus
mus ipfis. @qualia videlicét Rectanmgulum fub O ‘C
CK. & Quadratum H M. erupt quoque proportiohalid

(1,15 : - :
_( 5) P

TRIGONOMETRIE SPHERIC &, 95
\ Proportio vitima, -
RN, PV, \CL. Sikuumlateram ZP, ZC,
dQUNPX, HX; Radijyvel Méo'mm'aeguaﬁng»;. _
WMOC, GK.Sinsam Semifumnme, thfd_fgéngnﬁg. 2,)
i QUIHM, HM.Sinus Semian‘gulik?rtim{fw S$Zp, ! »

CAPVT SEPTIMVM,

DEMONSTRATIONES: SINGVL A RES 4D
: Triangula Spﬁdrfmﬁ-\ !

T MHeoremata fequentia Ty tangulis Sphees
‘ricis.refolvendis.neceffaria non fong e

; 2i1al] Aufficiant Theoremata , capitum 4.
% 6. Ilatamen pratermitrere nolut, ftudiofus enim va-
etateoble@aturiHabent nonulla fpccialem.convenien-

am in privatos cafus,

alia verd operatrones facilicfes

tddunt,vel faltem Mathematicarum foec unditatem ¢o~
fmant, qua per tot mediadiverfa metam deftinatam at~

: mgll[)h '

PRQPOSITIO I .

£

Samma Tangentivwm primavum , vel fecandavym duoruns
Aredum Quadranteminorum, it afe babet od différentiom ea-
Undemyt Sinnifumme dvrcunm ad Sinum-differentie coran~
1 Shmma verd primarumad fumman Jecundarum, utidif-

rentie, Fig.4e.
Sint ArcusGC.GB.

illorum differentia CB.fitFGH.

Petpendicnlaris ad Radiom AG.& GR ~2qualis GB.erit
C.fumma Arcoum BG. GC.& GD.Tangens GC. &
GH, GF, Tangentes Arcaumagualium G B. GR, ergo
D.cft lumma Tangentium Arcuum R G, GC. & DF.

les(

OPPofitorum proportio
B L Zursged,

diff?ﬂcuti&'[’-mgenti& GC.GB.& Apguliad F.H.2qua~
S+hu1.)in Friangulo AD H latera Sinibus Angulorid

nalia funt, (ex lib.2..10.) -
=% Pro-~

U5 T e 'hr:'-_-w-'-w-z-_ ";_.-. et
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96, . LIBERIUIL.
49 Propertior, .
Latus  AD.]|  EfiaminTriengulo Latus " AD)]
Sinus Hoy o d DF. praporsivs: 7 § Simys F ol H,
Latas ¢ DH3 - nalosfunts oot o d Lagas
Sinas HﬁD. I il )
Ergo(1.ls.) adinvicemquoque proportionales funt,

LAE ST 2/ i

' Proportio 2

: Propartio vitima,
Latus DH. fsmmaTangentivm = > GDs GH, \! .8
Sinas HAD fumma dveyum 1 w.0@C, GR,
Latus DF.differentia Tangentium - GF, GD,
Sinds, "D AL diffirentia drcunm, © GG, 6By " -
Proportienales etiamfuat alternan do;& invertédo,&c
{gcm demonflratur de Tangentibus 2. eollatis cun
fomaa, & differentia complementorum:ergoquia famm
compicmentorum eundem Sinum habet;quem fummaAr
cuum, cum illorum complementa fine ad Semicirculum,
& differentia eadem (L1, $.16:)  Idem concluderur d¢
Tangentibus 2.quoad 1.ummam,&diﬁ"encntiam Arcuum
itemquequoad 7., :

0  PROPOSITIO IL

SiTangentes fecunde , vel prime laternm Trinngali Spbar
rici equalem Angulum comprebendant s Redta Deérpepdiculs
 »is Angulas Verticales efficier aquales 4 ngulis Perpendicy

Spherici. Fig.s, . -

Sit Triangulum Sphevicam B A C. & E F. Tangens »
AC.&EG. Tangens 2,A B, Angulus verd FE G,z qu#
les B AC.fitE O.perpendicularis, & AD.perpendiculu®
Sphericum: Dico Angulos FEO. OEG. =zquales eff
BAD, DAC, Angulienimad O.Redd luntyAngulusve
16 ad F.complementum FEQ, & ad G.complementun

}0 EGy (3.01.) &per 3. Prop. §.37. proportionalés
unt, Ao R T P ;

TR L

TRIGONOMETRIZ SPHERICE, gy,

Proportio 1.. QITIZO90 5 Propoptio 2.
Tangens 2. BA, | & petl, | Latus EG, Tangens 2. B A,
Tangbns 2y’ AGHY 248410, g,:&ew-.ﬁfp Tangens 2. AC,
finug 20 BADo o=y o Singg F, quieff 2. FEQ,
Sinus 2u BDAC oo (o Smws € guisfize . OEG,

Ergo exiftentibus equalibus Angulis FEG, B AC.
*quales quoquefunt FEQ, BAD.& OEG. DAC.idem
emonftrabivur de Tangentibus a.cum reciprocz funt 2.
porlibirag. episonvitib bend s8 1D midoties ) %

Ll SOV e 951 R Birr9e .
wroooh L PROPO, ._.[TIjQ AL, -

In qu;cm;rqﬂm"l'ﬁ;ngs'lb Sphrbw, eivs aters fums einf-

mipeciel, Sinus fummalaterum itafebubet ad Sinum diffe-

3

rensia corundem, bt Thaging 2. SevsianguliVersicalis 4d Tan-

gentem Vo Semidiffeventia AngulorumVerticalinm,qui 3 per-
ﬂdf'ﬁﬂ‘lﬂ?sm.:" Flg:‘f‘ Warmsn i T iadicy il e 0 R

. lniijidem Triangulis. B A C...EE G. proportionales
unt, Odige] NN a %S RS LR TR
Broportio v.perlibiaafurss 1 ) | 1 dProportio 2.6.48)
Sumsmas BF. E@ . Tang.2. AC. A B,. SummaT ing.2.AC.AB,
Difftventia carundem. - vi.,. "~ Differentia earundem,.
Liigens femifsis fumme . Gy . Sinus fumme, -~ AC:AB,
Tangens Jemifsis differensieF. &G . Stnus eorumdifferantia,

Ergo propostionales quoquefunte(sliss).

Sinus fumma Arcunm - ' AC, AB.

Situs digmentie AC. 4B, .

Tangens' 5. fumma Fi O Gogu o 3.2 FEG wel ' BAC.
T “ngensidiffiventia F. @:G.qua eadem:eff quam EEO,
OVEG(1, v.5.16. )weh BAD; D AGaper 2aprop, 0y

Wil

TR = Fud »

Def'P.}.'zm;;;éJ; | N PRO-
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g8 LIRIBERTIE. CAPVIT WIID /11
1 PROPOSITIO IVt tivuagd

: TAA T ".‘Il\’.--'k_ |

i# 4 w bo 1 i
it .‘l_‘. .. \f e B

R A G % 5 IRITONL L
i 3&&?&&:;7'3‘;&@&@5}4’::» § el faw fiipra-B afui
SunFetufdens peciei; Sinas umsa Angaloryri)ad Sinuvadiffe:
renSEie coruniting e P Fangent Semibafis AT angent ens Semis
differentia Segmentorum, Pig. Ia,
~'Quia in Polis TriadgulAB Cu it RMOLinque dn-
fiia {antalterius complementa{$.14. ) fediex.g.51. pro
portionalésfunt j vt Sinustidinz latcrom MR RP. v
fummz Angulorum.C, & B. ad differentiam corundem
ita Tapgens 2, Semianguli NR P.vel NDP.hoceft Tan
gens.1.Semibafis B €.adTlah gk €iSedidi ferentiae An
gulorum NRD. DRP.vel'ArcoumND. DP, hoc ¢f
3D, “D'CTErgo conflut propolivam,qiiod;ecs;

B I A 2 o3 2k o L A | r \
S RIEAD AR NIRRT R o WAL LRAGG Tad Tey

-us T byl PRGOS B! W suskicanon ik
g s W owsiliaimy i telagi LTSt T wa oy
: : Diatis tribus Jateribus Ttiangali Spburisi, vonamlatos ¢
“Bafivn b wbeptis. Quaidv dnseminor s dupus. aliud Tri grguiln
Planam cam aquali.Angulo Bafi oppofito. Fig:6. S0l
S+ 8ie Trimigalo A'B C. A apolbsiAllatus A B Bafi
“oppofita’BC, & fint Arcad AB\, B C.Quiadranteming
re§') protucisABl A C. eo vique fecentae:Semicited)
‘BT Dric ABicomnivnis Secbo,&cdee ptoiplana A KD
endibulari commuai Seltioni ADL ecit AHZ, pd
pendiculareiplanjs ireatprum DEA ABD; (31
& AH. AZ,illorum communes Scctiones perpendicV
lares D.A, & Angilus Z'A H. planerum inclinatio ¢
{23. P.) ergozqualis BAC. (§. 4.) ex.puodp Bt
quam Polo, Atcu BC.decircinetur-Semicircylns ECE
&quia DB Aitraofit pericius Bolum ; eritiipfiperpent”
eutadis (.61 pArcus A EVeft fummalateris A }3 & Bl
BC, & AG, illorum differentia ; ductis DE .. DFC

b |
i

TRIGOKQMETRIEINPHERICE. * " gg;
nplano DEHA.& DCZ.inplano DCZ A. conne Qan-
wAE.FE. AV O1TIEQTONT b
- Demonfratios « Go oA Fie perpenditnlaris fit, Dl .
FolagudeA agubiiD A K1 Dﬁﬁ%ﬁquaﬁu‘tm&ﬁ 3 I:i}.}
DaRDBE mquales e iofifit eojw eidd YencuiDEy,
313 grgo REE. . DEGueguantuntumyvere GBEL
ommunis.fit )5 ual € iquoges Srtits dd G0 B F.
3k il ) thiw ifaGrHa bifariaminds Godeferipto Bdmicion

lo1 Gz Hiquil planaG & k| ob G B opendiculariq
priftis® B Ga & Setiongs FEX GH e fiacontratiny
lwgfmmtsciimwmﬁf&gﬁ:m%gg?&
plana DCAs (5s peluraA ppollants ) AngulysiA a4
nisi ' '-.ﬁsquefbaurﬁ A& Balis B Gof 3,3:) &
DAfemifsis AGiedrundem diffepentin; G A xefa [
mifsisiateris: A Gs8oqui H Ag  Asperpandicnlaces fios
Diametro communi A Dierit: AH. Tangens Semifum-
me, & A, Tangens Semidifferenti@yi-AZ, T angeds
emilateris A C.& G H.diffesentia Tangentium,at Gf,
XZ.. X4 Semidifferentia Fengentivm , Semidifferen-
 autent.cum parteminori A GiSemifummaat A X, ¢on-
ficit (1.2, 6. 122) et go 1n Triangulo Rlana cogpitafunt
tua datdraq:AZ. Dangens Seowlaterisqmaionis 3 AR, &
AX, Semifumma Tangentium Semifumme, & Semidif- -
ﬁ‘-re_-ntia: Bafis,i8¢ latet ¥ mihoris S demum X Z, Semis
“differentia-¢aryndem Fangentiu s7Angulus verq
1Aty ..‘-.‘Xx_di‘az&xﬂﬂpla{i!pﬂﬂ; ﬁ'ph‘ﬂﬂﬂﬂrga s Lyquniag
Hde alsivergoconflatpropofitumy v s T
‘ Co gt P Almibmanag
0y mpfusibasguag.: 2itashossins HomuiteHaed
<18 fasizasriibsvoritind Wizt dl mumdirss nisibas
ISnnk’} bs efls i : LI €89 Vthorasin
maueyH
be'siynsrsRibimsd

el atnlusitbaog T ple mehiasd

v A~ sl B b W . - I
S abimad sisttionns]
“ . 3

dis Livand Joli 'l

i

LODe P.LZaragosdi 1,

Na
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100 - LIBER I 'CAPVT VIL o7
anssonnodAavloaslqol, X000 B. A Had ongl
%4 PROPOSITHO VI,.37.54

- dn quocumiueTriangulo Spharicababentsduolatera Qua
dyante minora yTangonsSemibafielits fe baber ad Tangenien
Semifuniins latevum ;01 Tungens Senidifferentiaiaterai si
Tavgentem Semidiffe ventia: Segmentovium Bufis. Fig.6.; .

- Sit Triangulum ABC lateraA B. B CQuadrante mi
nora,& A C.Bafis: reliquaomniavtin §iprop.actaR et
DOR.fecabir Seaicitoulum G ZHuih: R.vbi fecaturt
commini Sectione-A Z.eritque AR Tangens A DR fe
mifsis differctize:Seginidntorum A /07 nam cum BOC

Holcelestit, perpendiculuin Bl decabitmgmales 1Q., Ol

f.{.,1o..;.&cgfn:;ntaéhaﬁa@:trmatC;qm@AQs,&iﬂtncm

tia et Segnientorumyquibhsiuppofitis;Recie AL/ AZ

Girculum GZ H.fecaut:érgo p oportionalesfupt(6.l.6)

"MULEAG easpae 1 ‘.Li’infmﬂtx'oijff. unmoy oytamsi
AZ WangensSemibafis- ! oo i enogns T NG (o
NEL ¢ TangensSeotifmmmaas’ b 15D ) A 2t i)
AGE TangensSewidiffwerbialutenting 052 JAE, .|
AR Tangens Semidiferiritin Segenentommon kO, s
f*Et;'nihm.at_lmdhmdo;&_i'ri_iicrt,'mdb,f&c... Ros.d)ioh
i ._NégggymwprquﬁmIaigﬂ&inétﬁamditabiwl
-NhinC B wmrmglime 2 muURBYgnsT K010} o7
;uqaa v5 7 mu*fph{:@_z POSFTI0! WLEkisd miraay

“an T vianguite Re Bundulo i llp arbénisfaicy perpendiouls

minores Qhai ranteexifan ;fmimqwmm% erit i
ter T angenses Serifininiery 8 Seini digfoventie Hypotbent

@ perpendicali, Fig, 6, .o '

Confectariumeft antecedentis : perpendiculum eni?
caditin extremum Bafis,& Bafis totadifferentia eft Seg
mentorum: ergo ve KafifélisSemibafis ad Tangent!

Scmlfnm.m:x- H_yp,gt -dufEy& befpendiculiyita Tanger
Semidifferentiz ad Tangentem Semidifferenti
Segmentorum , que eadem eft

Semibafs,

Vel | g, o F 2 : —
-UAT eV _ 1 STPTSR RN ¥t

TR I;GQN"Q"M ETRIZE SPHERICZE. i0:
Sk GAPYT OGTAV VM,

BP.xg . \ TIRTRB L 1 L

Ccin SRESOLVTIO TRIANGYLI SPHERICE- - -,
Reltanguli,, - 18
5o Ngulus: Rectus. (upponitur perpetuo.
R EE < motus, reliquavero.data, vel quafita

vi il e clingola ; vel punctis denotantur 5 vii in
'rigOﬁDMﬁItiﬂtPflanhMaiori&pcﬂpiQﬁitﬂ.i&g_»raﬂﬂ,tﬂ-
mim Lriangulihuncordinemfervabunt, 1. Hypothenu-

.2;Latus conterminum 3: Latus oppofitum. 4. Angulus.
onterminus. 5. Angulus oppofitus. Datisiuxtaordinem.
o zitam 1.8 3.8cl exquiruntur quogue (ecundumarns
diney reliquis . i GO St Yg iy SE T e N
57  Inomniproportione difponuntur teeminizvtin,
Erigonometria Planay, & pro:primo.Logarithmo. eius.
codle meatum:alfomitar striumantem fumma mileata.
Radiojquartumiexhibet:Raditisdemitur yvnitate:ad; fini-
Rraminaddirione:omilla,vei monuimns jib. 1,6 119 itar
vtliomnestresterminiaddantiryfemper ad finifteam an-
e punétumicharactérifticam dividens ;, provenient.duze.
litteray G arum.prima, i fatarasfiz viivas ;non, ogpertet;
feribii fiverdfitira fit 2.appasituf kpluseninaigenile-
teacquitsaufétrctathen hancvaitatemyideme i ac deme-
" Radium:-Quando Logarithmus fit. Tangeois Radio.
Maiatisy (ametuccomplementumvigue addophim Ra-
dium, & det rehentut2.ex fumma, quod: dup iR adijduls-
traltioni zquiualet.. Hocmonituminpofterumrerinere.

Opera pretium erits,

.58 Omnes.relolutiones: & Fig; 1. promanare-de-
beat, & in qualibet:duo. Triangula conftitauntur cum,
Angulo, communi B EHy DEG, latera HB. GD. Ap-
8tlo. communi oppdfita peependicula fant, batera. verd,
1ter Angulum: communeay, & Rectum Bafes, exiftung:
EH. EG. Arcus.oppofiti An gulo Recto funt Hypothe-.
TP Zuragoga.. ok




ro2  LIBER HI. CAPVIT VIS AT
nufe E B, ED.idemeft in Triangulis DEG. CELitaw
Triangulumalterumyveluti DEG. Hypétheoufam, &
Bafim habeat femper Quadrantes, vii D E: GE. quod
principalevoco alterumveérd propdvtionales five minus
fivvelutiB B H, live matns yve GBI,

59" “Quatiesiin Triangulo propertionalifota eft,vel
quglitablyporhienula;ratioeritSinusad f:fiﬁ:pcr Fa20,
Siverd HypothenulalinproportionenonalicsBafis a
teai Triangali proportionalisnotaifis, ravio exitSi npsal
Tangentem, at (i Bafisignota exi ftatyratioerit/Tahgen
tis ad Sinuavper ¢, 91.& tandem ratio incipere fempet
deber-aTriangulo'in quobinz tes cognita dantur, Hy-
pothenfs, & Perpe fdiculum; vel Bafis; & .Perpendicu-
lum, arque etiam primafit oportet eiufdem fpeciei cur
Beriing c‘ugﬁi-t@_-Mt&b’b&éi‘tiﬁhgn’ﬁ;:rr- vund ol | o
ot Quithsr lor Trianguldprinci palia cumfuispro-
Fortionalibus, pri mumDEG. B BHY fecundum HAG
- B Detertium QB P ABD.quartuny DR.P; ARQ. S

ihprimoterminoshautreperiauifufficientesrefolugion
tranfibo ad fecunduaijvel tertium, velquartunryinquo
tfumvno offendentur, confideratis laveribus; & menfurs
CAngalorum ‘cumy flis  complementis vt:in:Friangul
B & HiefBD; complesientum E B, & HG.complemen
tum EH. &B Aiconplementum Bt DG, verd me
“ura Anguli BE H. & DAigfius complementum;&c.
ol dfta rectiuspercipichturiniplapraxi ad folutioq:

' ‘Remvequentium Problematdm &
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TRIGONOMETRIZ SPHERICAE. 193
reivTafSsqtoy Yo REl. o)
Gr. |
RTCHEES TR Y LS 1 : el f U Bh I X
QI »_.RJE.D%H xaqt.h:fnuﬁs,.ﬁt:alt.e,ro‘lanég.@ﬁ_,.. v 5.9G
ooonouy AsTAREning seliqhsenatuty, . o o
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"L, INVENIRE RELIQVPM LATVS.. Vg
N Triangulo BE H,datur Hy potheaufa E B.50.grad;.
20im, 8 1atus 1 Bb.39§&ﬁ‘¢»$‘r”’-‘ﬂ-'~lr_lqpl ratur religuuay:
atus B H: vel cius .com_picn?tngxg Elc (I}; ELMTBDf come
i - ‘ &H! _ﬂ_tbﬁt‘l_u . - A, complemen=
' u;?:e?x;qnliﬁgi.in lTr-ie;ngulis,-AJ.S D« AHG, fut-
I minoshabeo per §.29. vt.Sinus novae:Hypo-
thenufe ABiad Sinum Quadranus A H, ita:Sinus per-
pendiculi B D.ad Sinumperpendiculi. HG.ergo refpe-
ty habitoad T iangulum E B.Hy -ordinabjtur. -fcqpeu_s--
proportios ' .- H -
Proportio.” 4. o Grades, . o s Loganitbmi,
\By . Sinasa pery. BH. 30.25.m CL, 00643082
AH, Sinustotus;vel Radius, 90,00,m:.  10,0000000
3D, Sin2iHypotbenufe EBi§020,m0 . ' 0;8050385:
HG, i Sinus2.Bafis BHe, | . 4235y i - 98603467

n LW ATIA O i !
62 JI, INVENIRE ANGVLVM.CONTERMINVM,

In codem Triangulo BE H. datis Hypothenufa-E B..
‘&latere BH, quaritur Apgulus €8 H. conterminus la-
teti B.Heius menfura-el P Qs complemzatum verd:
QR«&queniam HA, BQ; ED, B P,Quadrantcs exi-
.ﬂun.t-; eft A Q.equalis BH. & DP, EB. ecgodn Triap--
‘gﬁlﬁs RP D« R QA proportionalss {anypen 6. 31..

nus Bafis R Q. ad Tangzatem perpendiculs QuA..

DHl Pl Zsragogd. i
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o4 LIBER 1" CAPpVT VHEAT
vt Sinustotus R P.ad Tangentem PD.& rclpe@uTrian
guli E B H.invertendo, 4L :
Proportio§.30 Gradus, Logarithmi,
DP. TangensHypoth. EB. “ §o.20.m; bﬁ§’9 184198
AQ.Tangens Perpend. BH.  30.25.m, 97687029
PR Sinuvtotus,vel Rudius! ' -90.00.m." ' 10.0000000
QR.Sinus 2.QP vel Ang EBH 60,539, - 9.68712127
Ablatus eft numerusbinarius 2, ex famma »yquia comr
plementum Logatithmicum aflumptum eft ad duplan
%adiu*m,:ﬁ'.s';. 13 ARWAL cL

‘I REPERIRE ANGPIVM OPPOSITVM,

63 “Toeodem TrianguloR BH. datis EBBH.quw
ritur Angulus B E H.lateri B Hioppofitus ::menfirs An
gulieft DG. itaquein Triangulis EB H. EDG.propot!
tionemhabemus, ' :

Praportiof.29.
‘SinuiBlypoth. EB.
Sinus Perpend,  BH,
Sin. totas,vel Rad, ED.
Sinus DG . Anguli. BEH,

Gradus, - ‘dLogaritbm
" §0.20.m. CLy 0.11363%%
30.25.m, 9.704394]
‘G0, 0.1, Y0.0000000
41, 7o, 9.818033

‘64 Eademoperariofit quidoipartesidate Quadrav
'tcmaiorcs-txiﬁam,hal’yétcnimco’-fdem’Sinus,&Ta en
tes,quam minores,velutifi Triangalumfit BEX, Angv
lnsad X, Reétus, Hypothenufa BE, 4 29,40, latas BX
149. 35.difponentur termini.
Propovtiof .29, ‘Gradus, Logarithvh
Sinns Hypoth, - BF, 3 29.40.ms CLi 0.11363%
“Sinus Perpendiculi BXy  149.355m 0 20 mon 304!
" Simitotus velRad. FDy' 90, " gipm. 104000000
“Sinus DV, Angali. BEX, V3805 30m, ‘9/818033%"
*' % Sumitor Angalus Obrufus, v latusoppofitum,§.i9

PRO’

Smy.rfateri; eppofs . BH,

TRIGONOQ METRIE SPHERICAE, joy

65 PROBLEMA Il

. ljil_taHy-po&henufa,&.&ngulq_vno.

ot 1uReperivelatus conterminum., ... .
2.Latus Angulo appofitum,
i 3aReliguum Angulum,

I INVENIRE LATVS CONTERMINVM,

In Triangulo E BH.datue Hypothenufa EB.6 5.m. 45,
K Angulus EBH. 61.m.3 §«inveftigatur latus BH. An-
pulodato conterminum. In Triangulisk D P, R AQ.
'm ED. BPy HA. BQ,Quadrantesexiftant , erit DP,

#qualis Hypothenufe EB. & AQ perpendiculo BH. &

Q: complemento Q P,menfure EB H, ErEOPEr £ap. 4+
-3 1.proportionales funt. Sinus totusR P.adSipsmR Q.

uoad Triangus
Prapr}n‘-}o ﬁ' 3 I.. :

. | Gradus, .. Logarithmi,
Wustotustsvel Rad, RP,

i 90.00. CL," 0,0000000
Vs 2. EBH . qui ¢ff . RQ, 61:350 " 96774975

ng.Hypoth,DP,vel EB, 63.45.  10.3070250
g dateris A Q. wvel:BH: V0434898 1 19i9848225

66, 11, INVBNIRE LATVS OPPOSITVM. '1+
In Triapgulo BE H.datur H ypothenufa EB,52.133.
.' "gulus BEH.40 58.queritur latus oppofitum BH. i
MagulisED (7, EDEH.invenitur proportiogapsgs §.29.
Fropartio§.29. o i Gradugein.... Logarithurt,
44 tatus\vel Rade ED.  §04;04 -GL 0,0000000
S{fm DG. dnguli BEH, 40.58, ~  9.8166%21
"isHypoth, EBy 52330 7 o1 98997872

31.220 9.7164093
Del P.1,Z aragosa. IN-
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67 1III, INVENIRE RELIQVVM ANGVLVM,

In Triangalo £ B H. datis Hypothenufa EB. 63 4%
Angulo £ B H. 61. 35. exquiritur reliquus Angulus
BE H.proportioinvenictur in Triangulis BPQ. BD A

Proportio §.31, ‘ Logarithmi,
B P.Sinus totus, v+ isiiigog ow - CL.0+0000000
BD.Sinus 2.Hypotb:: EB. 63.45. ~  9.6457048
PQ.Tangens Anguli -EBH, ‘61,35, 10.2667433
P4 Tang.2.GD.welAng B AEI:E_so.44__. 29124491

¢& PROBLEM A IIT.
by 0 iDratis 'duobus daseribus,,
af L anti g Pavanive l;ﬁfpafbeﬂuy'&m&. (]
O N L 9, Quémbibes- Angalsin, |
Ad L REPERIRE HYPOTHENVSAM, =
o Jn Triangule BEH.danturlatus E H. 99, 22: [atw
verd H Big3d 44 queeritur Hypothienufa BB, ifi Triar
gulis AHG. AB Diinvenietar proportio. * 1
~'Propontio [ - < Gradus,. Logaritim
AH Sinustotus g0.,00.. CE. 0.0000000
AB.Sinusvidateris  BEL 33.44. L 9.919930]
HG . Sinus 2.laverts .~ EH;: §9. 224 9,707 1 801
BD.Sinus 2. Hypoth: EB.. bg.56. 96271100

L]

¢ 89 + "B INVENIRE:QVEMLIBET 'ANGVLYM,
Datis yjldeminveftigatur Angulus B & H. oppofits
BH.ratiorcperitirinTrisngulis EDGLEBIL,
" “Proportio §.31. Gradaus, Logarithm
Sinus EH lateriscomterm, 59:22. CL, 0.06%27¢
Sinuttorus EG) s 9000,  10,000000
Tangen HB Jaterisoppofiti ~ 33.44.  9.824610°
Tangens GD, Ang HEB, 37.49. 9.88989"!

: '7P‘i‘b"&ngtllo EBH. vt Sinus BH.ad Sinuymtotuay {E
Tangens lateris oppofiti H E.adTangenté Angulij?ﬁﬁﬁ 0

RV ¢ W

“D.Sin.2.GD.vel Ang. BEH, 28,23,

TRIGONOMETRIZ SPHERICE,  foy

70 PROBLEMANYV, rh
Dato vno latere,& Angulo contermino,

- 1.‘.'Invmire.lr-'z'ypatﬁenﬁﬁm.
2. Latus oppq,@ﬂm. 1), o2
3. Religuam Angalums.

1. INVENIRE HYPOTHENVSAM,
Latus EH.(it 67.51. Angulusconterminus BEH, 28,
2uquzritur Hypothenufa EB.repericturin Triangulis
HG. ABD. '
Proportio§. 31,
(G, Sinustotus,vel Radlus,

Gradu 1o
9 Q. 00,

Logarithmi.
CL: 0.0000000
W 949444457
*H.Tangensa.dateris BH: 67, 51000 1 9.6096742
DB.Tangens 2.HypotboEBR. 70,18, QeSS 41199,
71 1I, INVENIRE LATVS OPPOSITVM,
Jatisijfdem indagatur HB.ini Triangulis BGD. EHB]
Proportio §.31. . Gradus, Logarithmi,
5G, Sinas totus 90.00, CL. 0.0000000
B, Sinus lateris contermy 67.51. .17.7 99667047
"' G,Tongm: dnguli BEH, 28,22, 1973235006
B.Tongenslateris oppofiti 26,344 111 9.6990%5 3

72 IlI, INVENIRE' RELIQVVM + ANGVLV M 3
Datis latere HB. 37. 21. Angulo contermino HBE;
7% 25, indagatar reliquus Angulus BEH. in Triangu-
lisBQp, B AD.reperictur proportio,cap.4sp.1.5.:29.
Bropartio §.29. Gradus, .- « Lagarithmi,
BQ. Sinnstotns 90.00,  CL. '0.0000000
Ba.Sinnga.iatenis BH, 37.21. 9:9003367
P. Sinus Anguli EBH, 72,254 99792198
4D.Sin,2,DG.velBEH, 40,44, 9:8795565
Do) Pl Zaragoga, Ty 4 - PRO-
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73 PROBLEMA 'V,

.

Datovno lateré;& An-gﬁld. o_ppo[_ifo; :

1. Invenire Hypot benufam,
2. Religupm latus,
3.Reliquum Angulum,
- LR INVENIRE HYPOTHENVSAM, .- 1
InTriangulo EBH.datur Angalus B E H. 32, ¢4
latus oppofitum HB. 23. 17. quzritur Hypothenufs
EB.ratioiavenieturin Triangulis DG, EBH. §.19.
LOPyaportio §.29. 00 00 Gradugs, Logavitbwi,
DG . Sints Anguli BEH, " 32.54. CL. 0.2650607
HB . Sinuslaterisdati ' 23.17¢ 95969029
DE.Sindstotus ¢l 90.00, 100000000
BE.SinusHypothenafa 46.4_1. 9.861963

fg) ! 2L INVENIRE! RELIQVVM LA VS,

v Datisijldem inveftigatur HE, in 'I_':iangul_is EDG
EBH, .. .

T Proportio §.31e .17
DG . Tangens Anguli BEH,
BH.Tangenslaterisoppofs :
EG.Sinustotus,vel Radins
EH. Sinus alterinslateris

Gradusy - Togarithmi
32.§4. +CL. 0.489143
23.17, 1 9.633794)
90,00, 10,0000000
41.42. 9.822938

g8 IIE, UNPENIRE RELIQYVM ANGFLVM,.
Datis 1j{demindagatur Angulus EB H.inBQP.BAD.
L. Proportio §,29. . Gradus Logarithm's
B A.Sinus2,lateris BH, 233%:. Gla 0.0368918
BQ.Sinusiotus,vel Radiug: 90,00, 10,0000000
\AD.Sinus2.DG,vel BEH,  32.44. 9.92408%7
QP Sinus 1.QP.vel BBH,. 66, 4. ._9.963%7gi

TRIGONOMETRIE SPHARICE.

76 PROBLEMA VI
| - Datis duobus Angulis.

169

1 Invenive Hypothenafam,
2. Invenire quodlibet latus,
& INVENIRE HYPOTHENVSAM.
Datis BEH.& EBH.queritur E B.in BQP. BAD,

. Proportio §.31. Gradus. Lagarithwmi,
QP.Tangens Anguli EBH, 60,18, CL, 9.7561718
4D Tangens 2, AnguliREH,  45.30. 9.9924197
BP.Sinus totus,vel Radius 90,00, 10.0000000
8D.Sinus 2 Hyposhens[ EB. 55.54. 9.74859 15

Ex quolibet Angulofumi p}ote-ﬁ' Tangens 1.& ex reli

quo.2.vtividere eft in Triangulis FDG. FPO,

Proportio §.31, - @radass - Logarithmi,
DG.Tangens 1. Angulé BEH, 45.30, CL. 9.9924197%7
P0,Tang.2. PQ.vel Ang.EBH, 60.18. 97561718 |
DF, Sinug totas,vel Radiug 90,00, 10,0009000.
FF.Sin.2, DP.vel Hypoth. EB. 55.54.  9.7485915

77 1. INVENIRE QUVODLIBET LATYS.

Datis ijtdem,quaritar BH.in Triangulis BQP. BAD,

. '}?r'opa:_-rie‘.zgf._ Gradus, Logarithmi,
QP.Sinus A nguliconterm, EBH 60.18. CL.0.061 164 «;
4D, Sinusa. AngulioppafitiBEH, 45.30. 9.845€6:8
BQ Sinus totus,vel Radins 90,00, ~ 10.000uC00
BA.Sinus2dateris BH, 36.12. 99068263

EtEH.in TriangulisFGD. FOP,

Lroportio §.29. Gradas, Logarithmi,
G, Sinus Anguliconterm. BEH, 45, 30. CL.0.1467579
OP.SEn.,z.Ang..app.PQ:ml EBH, 60.18. 9.695007.4

Sinustotus, vel Radius 90.00.  10.00000cQ.
OF, Sinug 2.0G.qui eff EH, 46,00, 98417653

Del P.1,Zaragosd. | PRO-
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78 PROBLEMA VI,
De Triangulis Quadrantalibus.

Triangulum Quadrantale eft ,quod vaum latus Qua-
drantem habet gr.go.neque Rectangulumeft, refolyitur
tamen,vt Reltangula commutatis lateribus in Angulos,
& Angulisinlatera,cumenim in Polis efficiatus aliud,
cuius Angulicomplementafunt laterum,laveraverd An
gulorum, .15, prodit Triangalum vaum Rectangulim,
& quiacomplementa ad Semicirculum eofdem Sinus, &
Tangentes habentglufficit laterain Anguloscoavertere,
& Angulasinlatera.Sit proexemplo Triangulum EB A.
fitque EB.55. 54. DA.verd 53. 48, & E A. Quadrans
90. oaulagatur Aogulas E A B.maiorilateri oppofitus:
perm ttatis lateribusin Angulossluppono maius lagns ex:
quici, vti (n operatione precedentiy -

Proportia, Gradus,
S'nas B ddateris conterm.  §3.48,
Sisus 2,B Edaterisoppof, §5+54e
Radmus . 90.00,
Sinns 2, Anguli EAB, 45.00,

Logarithmi.

CL. 0.0931478
9.74806833
10.0000000
9.8418311

yo Qbfervationes gengrales. -
{nciformatione Rectangulorum obfervetur,in Angy
lis Acutis duo fimul maiores femper efle g#. go. Obtufos
vero 18o.minores, Voumquodque latus Angulo Acuto,
{i5i oppofito mious; Obtufovers oppofito maius, Late:
74 {equi fpeciem Anguloram oppofitorum,Hypothent'
fam minorem Quadrante exiftere, i Anguli Obliqui ejuf
dem {pecici fint,maioremtamen fi diverfz, Obfervents!
partes,que Qbtufe,vel Acute prodire debent 5 maximé
inQ adrantalibus,facta commutatione laternm in Angt-
los, & Angulorum inlatera folvantur Quadrantaliapet
Problema ad quod pertinent, velyti ReGtangula,

Ll
'

IRIGONOMETRIE SPHAERICE. iti

CAPVT NONVM,
RESOLVTIO OBLIQVANGVLORVM
Sphericorum, :
8o PRQbIt_’.mata Obliguangulafunt fex,ad tresfpe-
cresrevocata, ' .
Species 1.Datis tribus pareibus alternisinvenive reliquas,
Species 2. Datés duabuspartibus alternis cum intermedia,
Species 3. Datisduatius pavtibas alterois cumona oppofita;

- Prima fpecies vaicum habet Problema, fecunda duo,
tertia verdrtria,qua omniafex conficiunt. Partesalter-
has voco , qua vnam intermediam habent , veluti latera,
uz vham Anguelum habent intermediii ; & Anguli;qui-
busintermedium eft voum latus :quare dat partesaltes-
malatcra,,vcl.A.ngpli efle poffunt,. '

 SPECIES PRIMA.
PROBLEMA I,
©** Datis tribus pdrtibus alternis,,
L Thvenive quamlibet partem.oppofitam..
B Dabistribustateribus. Reperive quemliber Angulum.

81 InTriangulo ABCinotistribus lateribus, inda-

fatur AngulusB.A C.praxisoritures. . 45.difpofitic ea-

demquam /b, 1.5 37:atque optimum preceptumett,
Difpofstio praiicas - Gradus; Logawitbhmi,
1. AB.Latus maiusincludens. 55.30, CL. 0.0840062
2. AC, Latus minusin:ludenss 54,19, CL, 0.0903085%:
3. Differentia laterunm,. T+TTs.

_ 4.30.’ Latus oppofitum Angulo 40.10,.
5 Suming 3. & 4. 41.21..
6. Differentia 3, B 4 38.59..
7eSemifummafemifiis g, 20,40%.

B.Semidifferentiafemifsis 6 19.29
9.8umma 4. Logarithwmoram;,

Y0 Binsfemifsis Sinuseffs. 24485

Ihadreusduplusef Ang, B AC. 49,37,

-~

G509 125
95233168
19.2455449
9.6227720:

WA
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§2 DATIS TRIBVS ANGVLIS,

Invenire qno.d}i.be't.,f atus,

In Triangulo AB C.notistribus Angulisad A. B.C,
inveftigatur latus BC. fummatur complementum ad Se:
micirculum quorumlibet duorum Angulorumincluden:
tium,inceeteriscodem modo operandum eft in g.81,

Difpofitie, Gradms, . Logarithmi
1.Complement um Ang, ACB.103.20, CL,0.0118671
2.4 ngalus conterminus ABC.. 73.33, CL. 0,01 84 593
3. Differentia 1. 2, 20.47, .

4.Angul.CAB, laterioppofitus 49.40,
§5.8amma 3.0 4. 79.27
6. Differentia 34y 7| - 19.§3. 1
7.Semifumma/emifsis 5, a4 14 39.43';.
8.Semidifferentiafemifsisb.”  9.562,
9.Summa 4. Logerith,
1 O.Eiu.r/emiﬁi:'eﬁ Sinus
11.Eiusduplum ¢ft latus BC,

9.8055718
' 9.237155!
_10.072744}
9+5363711

20, 63»
40,1 3.

“’83" Ratio praxisfeﬁ,quia_iulnt'Pf"?Pﬂft;O,na_li‘ia5?45,:
AB, 55. 300 (9915993
4C, 54.10. 92909691

o L 2,0000000
(9547917
'(9-5133163
. 19.245544°

Redt, Sinuum latey,

Quadratum Raly _
Semiftim,20. 401,
Semidiff. 19,29%,
Quadratum Sinu: Semiarguli

Re_é?awg. Sanzum

Siergo Logarithmi 3. 4. 5.in vham fummam colliga
tit,&abipfis auteratur Logarithmorum 1.& 2. fumm:
remunchbir Logarithaius Quadrati Sinus Semianguli, ¢*
libir.gin18, ergoex §.119. Si fummantur complemcII‘l;

-_..i‘ :

TRIGONOMETRIZIISTEARICE, 1y i3
Logarithmica 1a & 2 fummia 4.2 2./44 9. mings diple
Radio,quia duocomplemeta ad!Radium limpta fune, dax
bit Logatithmumfextum: cumergo inprayi preceden-
tiduplus Radius, qui auferendes erat , ommifius it fivm-
maquatuor priorum dat LogarithmumQuadrati qua -
tum: & illins dimidium eeit LogaritheusRadicis quadra-
18,Cx §123.4ib, 14 : ' : : o

84:0 o ALITER EX NEPERO, §.54, 1o
1.Bafis BC.opp. Ang.A.  4o.i0} Datis'y.lateribns
2latus AB, 55430, AB,ACCB.que.
3.Latus AC, 5419 ritur Angulus B,
4.Summa2.dr3. 109.49. _ «
§e Diffeventia 2. 3, - 10T 00 T Lgarithmd
6. Semifsis ¥ Tangens, .| d0,05,:0CL, 0.4369721
7-Semifsis 4. Tangens, §4:5420 " T0i1532960
8.8emifsis 5, Tangens, 0:353 8.0139699
Q. Semidiffer. Segm Tang, *ai1 8,10 O s 8.6042380
VoSumma 6.¢9.ef BD, 22.25. *  Segm.majus)

Tandem in Triangulo ABD: invenietur Arg, ABD.
73.33.ex §.62.Hec praxis exigit v Semifumma fitQua,
anteminor ex demonftratis, 6,54, * )

SPECIES SECVNDA:
_ PROBLEMAIL" o
Datis duabuspartibus alternis cuayintermedia: -
Invenive reliquamaldernam,
8 soProblema iftud , & infuper ‘tria fequentia binas
OPerationes depofount, prima pertinet ad Segmentum
ﬂﬁs,velgAnguli,.Vtrticalis. SAG0 B Q. gl

0 TrianguloBA C.perpendicutaris femper procidere
tabvnolaterenoto AC.in alterum CB.itavt ambo

ngulitincludantACB.quoin ReGanguloACD
*#P.1,Zaragosd, “hlsy pres
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114 TIBER 111 CAPVT IXy
preter AngulnmRectum adb, bma&m@mnowfcant Hy
po:henulm&&&\ﬂngulus &Cd)f. O O
Pn&gm:al)c.ﬁ 65. 1 ¢ )
Smml“&h 110, 19 8h
Sinus 2. Adnguli ACD,
Tangens Jaseris AC. .
T'angens Segment.CD,
Pro AnguloCAD,§,67,
Sinustotus, | LA 90.09. QL. 0.000000
Stnus.2:laterisc. AC, §4.1Gu . 10 219765893
Tangens Auguli ACB. . 76.40: .43 10.6252‘430
Tangens 2. Ang.CAD. 220 2 10.391:391

AT

Engambm.
9o.aou GL. - 9,0000000
50 760404000 93628591
+ 54019, 10.1437958

17.48. 1. 01105066830

191, AC.gr.0 o.mg:p; extiterit crum: cn & C ﬁn 90,
maxg:es},modo AngulusACD. Acur.us ﬁt 1m.umr csvem
fitaeriz Qbtufus,, LT ST

"\L

1A

1,. DATJS 2 LATERIBYS BT dNGﬂB MEDI

D01 \r

w2 Invmrtﬂ!xgﬁwmbfm. bR
iu 'I‘nangulo ABC.notis CA, CB.& Angulo ACB
quezritur latus A B, 1. RepcmusCB perg.85.
Segmiinventum CD.eff - .1 7243 - SiPerpendiculid inht
2n'Triangul. ABC.eff BC.Q &m.;l 2.0 (1edadat ufmtﬂﬁ/‘
Differentia CD BC.eff BD. 22240 persfi fiuerdextra
MYy od2 231 _Retab i Angulush
Segment, mvmram C'D o 17 48 tus it Ol pfus AC
InTriangalo AbGefib@ 1 456} § | dgmeturverifi f s 49
Sﬂmmﬂc&- GD.‘}"D&. 1 2:2"24.- dus. b
Ergomvzaunalﬂmmm ‘
R 7 I Qpcmﬂﬁfwssn 6l 5, % 5 1’.0 dﬂfbmf
'S;zw! zuS‘,c;gmmt DG, . Ir'ﬁ.q.ﬂ. GL. ) o.raz!3"4
Sints 2. Segm.D B.vel bﬁ. PRES -5 ) R 9&65913
- Sins 2JAkeris AGur! 510015 $4ITOT 00 9‘76539;
_ 3““1;.“”{'}&431-, I8 i) 55430107 aloi 1Q. 7;3;1
Lapas &E;.f;clmnurf ﬁcmmchmcnu Blr.veLB 2

4 -

TRIGONOMETRIZE SPHAERIC &,

87 Regula ad Perpendiculum [pediantes,

SiAnguliad B.: C.eiutdemIpecieifint, cadet intra,
et diver{zextra,quin autem detpecie Angilorihaud
emper conftat, hasregulasfervareopportet,

 Regula 1. 51 Angulusnotusad C, Acutusfit,Jaterave.
ogr.go. minorayvelalterum plus;alterum mmﬁ&p&dm
mittatur perpendiculum inlatus maius cadet intra ; yfita-
nen latera ﬁngulagf.go maioracxiftant; ,mdnt mmmus
Extra, -

Regula 2.8i m}gl.u;u nmuqadﬁ.ﬂhm&w fi, laieu ve-
ogz'.ga.mmora\, velalterum plus, alterum minus§cadet
n malu&extra {i autem maijoracadetintras InFig.reres
D rlenturnTﬂa.ngulaqumtyn,{p&icmm;cnms m&duatm
Dmiibus praceptis cm.prﬂﬁantmn W0 L 1D A L

ll"‘l‘

314

Il o ‘\ oba &Y

I.DATIS DVOBPS MGPIIS E:T MTEREMDJ@.

J!:f:aq! ‘\Ug’ Jtl 1 IS8T 0%3

83 Invenire relxgaum latas, :
_n Triangulo ABCagognitis Augql;lsC,ABs. BOA.
d f&tcreA,C inyeftigatur ABCx Repmetm:\uguhu
,5.85 (AR e 5C
ﬁgdmC.AD mwm‘mtﬂ 224, Ze's
| Trmg.B AC.ef Ang. B AC 49.40,
DB AC, C'A.D.eﬁ 4B, 27.33.

5 v
Fain -

_ Giﬁcmsduulmma-
v datintvademetur ferm
per;fiveriextra ad-
OLAHW 1P LTR cuao debun, it amen Avgu-
“ngulus r'w.tmg. wa az«, 'y, lwd«m ACh.Obtu-
Mriang C Ak, ABGCAY, 1 §u250 - Jus extifiat : duferctur
Samma CAbCADp DA 27(33,0 Oerdfi A m:us@fa
Ergo.ivvenictur Apgulus ABC. ;
1, 0peratio §. 36, Gradns, .Logdﬂfﬁmi.
Singy, S;gmnﬂ(,AD 22,07,5 L1, 0.4242422
g%:s,WAp;ve@AD 2783 i1:9u6651328
S‘M.:...A,g ACB.ve} AGhs 1 96,404 : .9+3628892
““‘a:dng ABC,vel 4bC. 73.33. 9-4&'«2&41

Angulys A BC.fequitur fpeciem B. &D, .
De) P, 1, Zara;%?d Pa
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i@ .7 OLIBERIIILTCAPVT Xy
.. .BROBLEMA 1IL

Datis duabus partibus alternis cum intepmedias.
- Tuvenire quamlibet-oppofisarum,. | 1

.89 i Invenive guemliber Angulorum, :
: Perpendiculariscadit ab Anguloignoto,quinonqua:
titur, CA. CB.& BCA, data_-lunt,tinvcﬁiﬁatur Angy
lus:AB C.. 1. Reperictur Segmentum CDiper §:85.& el
srbsaBsuain muios aolq muuilsldv s10a
SegraentumC D inventumef gy 8161w Additis}vrl
InTriango ABCiaftlatus BC, 400 $au - " 51 fubtradho s
- Different.CD, BCieff BDs ' 220 2407 7 - witi in'§.36.
InTriengalo AbC.latus Ch.. 4, ~6..

ShmmaCD, CB, ‘ﬂ .qu. 22, 3¢.

Ergoreperietur Angulus ABC. vel AbC..
R 10N AT

R Gipadus O L Logarithh
SinusSegmentiCDy: L L gy 480 QL 0.5 147117
Sinus Segmenti Db.vel BD:, 22424a. 95810052
Fangens 2. Ang ACB, vel ACh, 76140, " " §.374756}
Fangens 2,488 ABC 9ol 4bCs 93, 33~ ' 9.470471

Lyt

TR Operatiofi g9,

I DATIS 20 ANGVLIS, ET L®TERE MEDIO;
WSO Invenive quodlibet lavus-oppofitun
g0~ -Perpendiculariscadit irlatis ignotum,qrod nd
quazritar CAB. BC Av AC. dat fynrinvefligaty I»
tus AB. 1.Reperietus Angalus CAD:§.85.& DAyl
BaD.g.88, Of. o1 &
o 5Bl Offﬂﬂfa‘ﬁdﬁ” 0.55% G 3 "Eog‘n'!'ff?m}'
Sinuszidnguli  QADY  22.°9.°CLi ‘6oz 31924
Sinus 1. Anguli DAY vl BAD 2. 335 Jigio 477314
Fangengidateris AC ©° .;,1_4,,9,:'-‘ ak g-.ﬂ;hpg;
Tangensadateris ABL 000 liggagnld L g8
: ‘-.‘Sf k! s 4 ifs L) 2 %PE'

: '&tl_ﬂif urfpeciemSegmenti B.Ads.

TRIGONOMETRIZ SPHERICE, 1iy

SPECIES TERTIA:

PROBLEMA IV,
Datisduabus partibusalternis, & vna oppofita.
: dnvenire-religuainpartem alternam,
L DATIS DVOBVS LATERIBVS, ET' ALTERO.
Angulo oppofitos.

‘ . Invenive reliqunm lbtus,.

91 CognitisC A, BA.LCA.gnaritur BC.perpen~
diculariscadit in latusquafitum, 1. Reperictar CD.g.8 5:
Quzeftiry, 48.m.moxDbvel BD, -

II; Operatio §.58. - Gradus, Logarithmi.
Jinds 3 ateris AC; §4:19. CL.0.234104%
Sinus2.dsteris AB;. - 55430, 9.75 31280
Sinus, 2, Segm..CD; 1.7: 48 9.9786959:
Sinus. 2.8egm. Db.vel' BD. 22.24u. 9.965928
SummaCD.B'D e B, 49.12,in ABC,

Diffiverd CD: Db.ef CH; 4:3uin ACh;

Additio,vellubtradio, fit veimr §,86.Scgmentum BDx.
kequiturfpeciem lateris conterminiAB,. -

1I, DATIS. DVOBYS. ANGYVLIS Yy ET' NG
latere oppofito,. -
Ihoenive veliquum-Angulum;.

| . 92 'NotiSACICB A, ACB. quaritur B A C.perpert

dicularis caditab Angulo quafito.1. ReperieturAngulus.
CADug 85 quieft 22, 7.mmoxqueBrAb.veBAD:
11; Operatio §. 3Gi: Gradus;. Logurithmi,.
Sinusa, Anguli-AGB, " 76.40.. CL. 0.6371108:
Bsisiz, Ang, ABCoel AVC. 73,33 9.452060%
Sintis Angali CAD: 22% 7. 9.5757577
Sittus Ang, D Ab,vel BAD: 273 3:- 0:6649287
Yum,CAD e DABIf BIAC: 49.40. in ABT,
Difir.CAD: S DAbfCAL; 526 in.ACk.
, Additio,vél fubtradtio fir v in 5.8 S.Angulm}lz)‘éﬂgh
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CARPVT IX:+

PROBLE MA;: Ve
Datis duabus partibus alternis , &vnaoppoﬁta.
Inyenire mtfrmedram. _
1. DATIS DVQBVS LATERIBVS o ET':.
~Angulo oppofito. .
Invenire Angulum intermedium, 'S O
93 Cognitis CA. AB, BCA.queritur BAC per-
pendicularis cadit ab Angulo gufito. 1. Repcnetur
CAD.F.855 5 5ives ) .48 YaHinnnl)
11. Operatio, 9’.37, - Lagdrﬁﬁlm-
Tangens 2.]ateris AC, j ¢ 4..!9- CL«O.J435!957

Tangens 2.bateris AB. . : 55430 1 98371343
Sinus 2. AnguliCAD, 2% 7450 99668078
Sinys 2, 4nguli D Ab.vel BAD, 27,33, - 9-94273?5

S:swmqD.dC BAD :("BAC 49.4:0. m ABE} = aistil
Differ.CAD; D 4b, et CAb. 5026, in ACh, - )
Addmo,vcl Iub:ra&xo,ﬁt vtin f.qmcccdmtl,,vel 5.8&

148, = LIBER-Ul;

I, DATLS‘ DVOBJ?’S ANGVLIS ET V.NO
latere oppofito.. ‘
Inwm:re latus intermediam, _
94 CognitisCB 4. ACB, AC. queritur BC, per:
pendicularis cadntml.uus quaefitum, .1, chcmmr&cg
mentumDCL 6,850 .o
i1 Qperatio g, 3. 1
T.mg 2, Aug. ACB.vel A'Cb
Tang.z.Aﬂg ABC.vel AbC
S Segrmntz CD. .
.S'puu SegmqD!; wZ.BD

Graﬁ'z;:. i Lagarxfl.t
76. 40.. GL. Q.6a52437
73-33¢: . ..Qe470211%
o174k :msswg
223 3. ! g;s@o;gﬁ!

Sumﬂ'rICD -BD 8?5(: 49 i I.ri‘RA\BQ, 3
Djermtu(..l) Di. e/?b& do 35 AbC, -
Addwm&s iubtratwhtuunﬁ,% &9:,&:. PRO

L

TRIGONOMETRIZ SPHARICE,
PROBLEMA v,

11g

Datisduabus partibus alternis,& vnaoppo fita.

Inwmre a!t eram oppaf tanm,

1" DATIS DVOBVS LJTERIBVS ET ALTERQ'
S 0 Aﬂgulo oppofito, -~ - 1«

Invenire reliquum A ngu!km oppofitam,

95 Cogmtls AB.5s. 30,CB 40. 10.& ACB. 76,
do.queritur AngulusBAC,

- Proportio .54,
Sinasiateris 48,
Sthus. Angui; BCA,
Sinds laveris ™ CB.

Gradus, Lag:mtbm;.
55:30.. CL. 0.0840063
76.40.. 9.9881329
40.10. 9.8095686
Sém.l.dsngaﬁ B4, '49 36. 9‘88:707&
-~ ol .
I, DATIS DVOBVS ANGVZJS ET rNa
latcrcoppoﬁto.

Tnoenirve religunm Latusoppofitum,
Cogmtm BCA.40. m.BAC.4,9. 36.& BLA 55 5+ 30.
Queritur latus-BC.. -

Proportio g, 34
Sinus Anguli BCA,
Sinnslateris  AB,
Sians Anguli B AC.
Sinus lateris BC,

- 5
L¥i £1'4

&mdm. ' Eaga%dbm:.
40.10. CL. 0.1504314.
§$9430. 9.91599 36*
49.36. Q.881€91p
76 40, 9.98811¢67

o M6 Q

n his daabus refbmn&h:bus anzmadvem debet num.

I"‘NS, vel Angulas, qui egreditur maios , vel minor Qua-
fante exiftat

D P2, Zarsgaga, RA-
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126 LIBER Ill. CAPVT IX.
RATIO ALIA SOLVENDI PROBLEMATA

2. 3. 4 10

96 Quando partes alternz Angulifunt , redigi pof
{untad latera,& ¢ contra, {umendofemper complemen
tum vniugyqua neque qualita, neque notz alteri oppo-
natur: veluti in Fig. 1, in TrianguloROZ, Cogniti
Anvgulis R ZO.125. 41.ROZ.55. 30. RZ. 22, 7
quaritur ZO.

Fiat rednétio [equenti moda,

Arz. RZ0, 125, 41, Comp. inlatus AC. ‘s4. 19,
Ang. RUZ, 55. 30, ¢ latusr BRA, §5. 30
Latus BZ, 22, 7, . i Ang ACRB, 22,
Et in Triangulo ABC, invenictur Angulus BAC
49. 40. per §.93, qui equalis eft lattl‘.l ZO.per §.13
Viceverfa in Triapgulo Y R M, coguitis YR, R M
RMY.quaritur YRM.Hat reductio vt antei,

Latus RM. 103, 20, Camp. in Jfﬂg- JCB- 760‘4'0‘
Latas TR, 73.33. in Ang,ABC, 93,3
Ang RMY, 54,19, inlatus AC.  54.1)

Et in Triangulo A BC. reperictur latus BC. 40. n
pet 5.94.eftque Angulus YRM. per §.13. ldem di¢®
de Problematibusa, 3. 4.& 5. itaque binas folutios
{ingula habent, LR

TRIGONOMETRIZE 'SPHERICE. 3%

. CAPVT

SINGVLARES' AL

DECIMVM,
IQVA SPHLERICORVAE

RS refolutiones ex plicantar - L0 ¢ s mun

A r1 1A S i
sliddlavbldd iV JAK

PROBLEMA I,

Pro Redtangulis ¢x Nepero,

97 (S ENbtis e Neperi'r
~ " Sphericis;,

hon fait, <

iR A GO 1'
eghla pro: Rec‘t‘éh’g&li;‘
que’in hot/opére ommitterida

Sit Triangulum Sphaticum Re@angulum EBH, in
fig.7. ref] pondeasnofiro Triangulo EBH. Fig.1, defcris
patur guodlibet Pentagonum;& in partefupetioricollo-

tturHypothenula b, deindé Anguli ¢: 4; tanden litera

b.by.fed partium fuperi
‘agulotum fumuntur co

orum,nempe H VFofBéﬁliﬁ‘t;&
mplementay qoz fignantur hac

otd 5 wvtinFigura apparet. Pro Anguld R eftofumit

urfeasper in proportion

s fit mentioinFigiy,

e Sinus fotus , & ided nulla ip-

98 Quizelibet parsduas-alids habee vicifias', & dhas

"tiotay: i enimfimatur

‘Apgilus &/ partesvicinz erunt

.‘f’pOthcnuf ace b, & latuse b.remote'verd b)& b5, Si au-

"t dflimatur eb.vicinz funt e, b, remot vb. 6b, & fic glfc
ERLA T

liguisoQuibashoftis,

99U Regala Neperi.
S Proeotnis, £{+00
t

T.-z?:g:?;: vitine,
Si Bt wedia, Bty
b Swrs fotus,

t
3 'T-rﬁg.vicfﬂif-ré!i{ma.

Bl P-I.Z._smgagi.

Pro venions: "4 b
Vt  Sinus 2, remote,

Cad” *ﬁf}iﬂm medie,'
ita'  Sihus totus, -
ad  Sinum t.religivemot.

Q 7N.

-




LIBER 1L  CAPVT X:

\ZNDE NOSTRA REGVLA.

Radius,& Sinus cuinslibet partis medsj funt intep Tangen:
ves vicinavimy & inter Sinus 2. remot arem; Etadinter Si
num 2.& Tangentem&quivocatio fubrepat : hoc carmi
ac continentur,

Tangens viciva , amote Sinys effo (ecundus,

100 Proxis vegula,

.| da.Triangulo EB H data it Hypothenufa E:B. go,20
fatus BH. 30. 25.queeriturlatus E I1. Quoniam eb.medii
¢ft inter remotas 6b. eh.erunt Radius,& Sinus eb.nempt
complementi Hypothenufe medij inter Sinum 2.6, 44
(8.97.) ergocrunt reciprocz.( 1,1.6.) h

o1 ~Prapartio.

Vit Sip,2.bh.gel BH,
ad Radiam,, |

ita Sin, eb.vel 2. EB.
ad Sivum 2.eh.vel EEHL

- Logarithn
CL. o0.064308

- 30.0009000
9.805038§

30.28.

ror  Kjjdemdatis quaritur Ang.b.

Quia b, mediacftinter vicinaseb, b, erunt Radius,f
Sinus &.vel 2.B.medijintes Tangétemed, bb.ergoerv|
reciproczs (1.1.6.)

. Proportia,. -.
Yt Radius.
ad Tang.eb,vel2, EB,
ita Tang.bh.vel BH,
ad Simb.wel 2, B

- Logarithw
0,000000
9.918419"
9.76870%
9.68712%]

.0 CL
§0.20.,
30.25..
60.5 3.

102 Zifden dukis queritur Ang.e, 55

Quia bbymedta eft inter remotas e. eb,erit Re@angoh
Radij,& Sinus sb.2quale ReCtangulo Sipuum 2. ¢, & ¢
{9.99.)ergo, & reciprocz.(1.1.6.) 3

TRIGONOMETRIZE SPHARICE, 12y

Logarithm,
0.1136384
' 10,0080000-

Peoportio,

t Sin.EB,vel 2.eb
[iSfﬂ.BH.Vfl bho : 330\ 20s2Y, I 9.7043647
ad Sin, E,vel 2.€. 41. 7. 9.8180353¢

Eadem omnino ¢ft praxisin omnibus, vnde patet pri-
um terminum proportioniselle Radivmjquoties queris
ut media,vel effe extremam,fi quaraturaliaextrema, /17

' EQ J 14 i i1GQ0
Demonfirasio regula, P X9

-go.zp.. CL.
‘got O. 3

103 )
Neperus regulam fuam adduxit abique demonftratiod
De,quze tamen ex noftra Fig, 1.facilé demonftrari poterit;
Quotiesenim queriturexirema,vel media inter remotas,
fadem eft proportio Neperi, & noftra vt patet ir exem-=
plis 1.& 3. Vndénulla-alia indiget demonftratione prie<
ter adductamin fuperioribus, ;90 k tas L
_ 104 -Quando vero queriturmediainter extremas vi-
Cinas,vt in exemplo 2.talis eft demonfiratio.

i Rroport.x. TV Proport,a, L . Proport, 3.
E’Tang. EB, ==Tang. EB, 0o Radius,
wRadius, - .E-Radim. -E\Téfng. 2 /BB,
O Tang BH, > ... o Radins, . g':.Taug. “BHy
" Sing2 T Bib S Tang.2.EBR, © 1 A Sin. 2,0 1B
. ConflatergoNeperiproportio, cademque eft in alijs
demonﬂragio, MER0ITET 0D0SIT1SN0L T gilnsulithimsq

10§° QVADRANTALIA,

Solventur'etiam extegula Neperi, fiptins convertan<
Btlaterain'Angulos,8 Anguli inlatera, prout diGum
Uit §.78.Quod fpecialemdifficultatem non habet y ided=
{4 exemplum ommittitur, . e

Del P.1.Zaragocd, PRO-
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LIBER UI; ‘QARVT X0 7
PROBLEMA IL

124

Pro R;;’;ﬁngulis exdata Bali v & famma ,vel di_-ff'e-rgﬁti'a;'
Hypothenu/ e Perpendy« 11

106 I, DATA SV MMA, Fig.1.

- In Triangulo BB H data it Bats EH, g9, 22.& fumw
ma E B, B H«9 8. 40.quernntar derermipate E B J&B Hs
oportet autem parteselle fingillatimQuadrante minores,

cx §.55. S0 R, ORIt Mo

Proportiosx §.5%5.
V't Fang.Semifummiel,
ld Tﬂﬁg:sfm"'aﬂﬁ‘- o
1t Tang. Semibafise - o
ad B ang.Somidifen,

SR TRUR LRI ¢ 01
Laggriibm.
CL. 9.9340559
L 9.72558783

0 97858783
: on L ,13%:36. 200948128
Byporbsfomma § i@ . 64564 [ 5 Bl s

" Perpend.differ. 1.0 4 183344 --;-“-.;__;.§ c
-1 Quibugicogaitisreliquainnateicent,excapi8, .

49520,
20041
(RS e &' b PR

OiGr9aXINIT

A H. DAT A DIBFERENTThavFiga1.

i eodem Triangulo EBH.data fit Bafis EH.gg; 2
&differearia Hy pothenuley&pespendiculiiza. x2.qus
rantur amaﬁnatm; BB.. BH.qufa ex eoderm §.55.Lat
gens Seamibafismeiia ot inter TangentesSem iimmz,®
Semidifferentig,erit invertendorationem prggedente
Proportioex:§.55 Logarishm
Vit Tange.Semidiffems 2 . 15,360 CL.  0.55407¢7
ad Tang,Semibafis, 29414 9.755878)
ita-FengeSemibafis.) i+~ 29u 445 5 1 19a7§ 5(_8.-'783
ad T'gnig Semifumves = ' 49,204 | 10069833
Hypor b ofwinnateede 1 - 64056« d
Perpend differa 1.8 4o 33949
R:ligascrgoinnotelcent pariter,ex cap. 8, 2R0:

il '_a_ o

A Tang.Semidiffer.Segm, -

TRIGONQMETRIE SPHERICE, i, s
PROBLEMA [},
25 Qbliquangalis Sphericis wno adty,
. Exduabusalternis,& media,

Invenire Scgmentamedia,

+208 ;.0 . SEGMENTA BASIS, Fig.s.
.- dnTriangolo ABC.date fint partes alteene Anguli
B.C.8mediaB G, fit Angulus B.40.30.8 Ang,C 48, 50,
Bafisver@ BC. 64. 8.inquam cadat perpend. AD.que-
runtur Segm,B D. D C.proporstio {umendaeft,ex 4.5 2.
Proportio §.52. Logarithuz,
VeSingumme Ang., 89.20, CL. 0.0000293
4d Simdiffer. Ang. . 820, 9.611638
ita Tang.Semibafis, . - . 32. 40 - 9.7969130
ad Tang. Semidiffer.Segm, 511,20, 8.9581061
Summa 3.5 4e¢ff BD, 37.15.20. :
Differs 3.8r 4.0 DG, . 26.52.40,

109 II SEGMENTA ANGPLI, Fig.r.

Ineodem Triangulo A B C.fint datz alterne AB.
48,3504 A C, 40030, & Angulus comprehenfus BAZ,
hse's2€%qug cadat perpendiculum A B, & quaerootye
SegmentaBAD. DAC.. . |

Proportio §.51. .

Vi Sinfumm.laters “
adiSin. differ, later,
1a Tang, 24 Semian 2

Logarith,
0.0G0029 3
9.1611638
-9:79691 30
8,9581061

84;.20..- .CL.
8.20. .-
§7456.
11204, 4 .
s 3.@ 4 BAD, . 63, 7.20.. .
Diferi3.er 4.0 DAC, 5, 5244440, . :
Huins praxis infignemvium pro directionibus videre
Fhfhbit-i:ﬂ‘fig@pomejrja..ing_cn'Loﬁlsi miCavaietij,pag. 56
Quemin Trigonometria applicatabreviter exponan,
R DP,LZaragogds | PRO-
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LIBER lI, CAPVT X&
PROBLEMA 1IV.

Datamedia S egmentis, & fummaalternarum,
dnvenire alternas, '

I, LATERA INCLVDENTIA.
110 -InTriangulo ABC.datur Ang. ABC.115:52)
& illius Segmenta,nempeé DAB.62.20.& CAD.53: 32,
& fumma laterumincludentium 89, 20.quarunturdeter-
minatalatera AB. AC {umitur ratio excodem F.51.
Proportio §.51, .. Logavithm,
Vit Tang.2.8emiang, GL, 0.2030869
ad Tang Semidif. Segm, : 8.8861849
ita Sin.fumm.Jaters 9.9999706
ad 8in. differ.later, " 9.0892424
Summa 3.0 4. ' '
Einsdimidivineft A B,
Differ. 3.0 4.
Eius dimidiam ef} AC,

$7.55.

44240
8920,
S 3-!00 4
96.23:10. 3l
-48.11.35: Oportet latera oft
82.16.90, ~¢inufdem[peciei, -
41. 8.29. i

71, ANGVLI INCLVDENTES. :
111 InTriangulo ABC.datafit Bafis BC. 64.8.ip-
fius Segmenta BD.36. 28.DC. 27, g0. & lumma Angu-
loramincladentium 89. 20.queeruntur determinati An
guli B.& C.ratio fumiturex §u52,+ 7 :
Proportio §.52. Logarithm:
V't Tang. Semiba(s. CL.0.2030869
ad Tang. Semidiff.Segm. 4:24. 8.8861849
ita Sinfumm. Ang, 39."%0. - 9,9999;05
ad Sin.differ. Ang. 7+'3.10. ' "9.0892424
Semifummna 3.8 4.6FCe ¢ 48r1)3 Wb D
Sewidiffer. 3.6 4.¢ff Be ST SN SIREIQ BIESS.
Debent etiam Anguli compreliendentes efle einfdem
fpcmf:l,f.’_x fyt&ye. s mabh-

32, 4o

AtaSin.difer.ater.

TRIGONOMETRIE SPHERICE. 127

‘PROBLEMA V.

Datamedia; Segmentis, & differentia alte rnarunt,
dnvenire alternag,

I. LATERA INCLVDENTTA.

<172 - In Triangulo: AB:C.datur Ang.BAC. 115, $2.
&illins Segmenta B AD.62. 20.& DA C. 53 32.diffe-
teatiavero laterumincludentivm AB. AC.7. 3,1 0.que-
EunturdeterminatalateraAB., AC. |

= Broportioex §.q 1.

Ve Tang.Semidiffer.Segm..
adTang,2.Semiang. B AC.

Logaritbim,
1138151
9.79691 30
9.0892424,
Q"Q 999 70’51

4.24. CL,
5725 6s
70 30«1-06
- 89.20.. _
48.15.35.
Sk 825

ad Sinfummater,
Semifumma 3, ¢ 4.¢f AR,
Semidiffer, 3. ¢ 4t AC,

I, ANGVLY! INCLVDENTES.
113 In codem Triangulo A B C.datur Bafis B C.
6-4_( 8. ipfius Segmenta B D. 36, 28. & DC.27. 40. &
ifferentia Angulorumincludentium B.C +7s. 3 10.quE-
runmr-dcterminatiAnguli B.C. i
- Proportio.§.52.
Vi Tang.&prfdfﬁr. Segme. -
ad Tang. Semibafis,
Y Sim, differ. Ang,
W Simfumm, Ang,
:’wlfulmma 3. 4.4 C, 48.11.3%.
“Ridiffar, 3.8 4. of B. 41, 8.29.
4o/ Eraquc ratio iftius. Problematis inverfa eff prece-
intis, & invtraque tefolutione partes qualitz eiufdem.
Peciel debent effe. 23 ‘
Bel P L Zaragecs,

Logaritbin,
1.1138:451
9.7909.1 30
9.0892424
9:999970%

4;24‘.| cL.
32 4
7s 310,

: sg'zq.

FRQ-
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PROBLEMA VI,

Datisalternis, & differentiaSegmentoriim mediz.
Invenire median,

I, BASIM INCLVSAM, 3

114 - In TrianguloABC.datifont Ang.B.41¢ 8725,
& C.48. 11. 35.diffcrentiaverd SegmcnrorumB‘DLDC
fit 8. 48.quaritur BafisBC.ex§ grnovsriSroy
Proportio, : ng&lﬂﬂ,w‘
Vit Sinas differ. Aﬂgul 7. 3 104 CL. 0,9107575
ad Sin.fumme Avg, . 89.20, ° 9. 9999706
itd Tang. Senidiff.Segm. 4.24. 8.8861849
jad Tang. Semibalisy! {32, §:7969130
#ftiusduplum eff BC, 6 4. 8. mmaLwie bb

£ 3§

I, ANGVLPM INCLVSEM. "~

115 InTriangulo ABC.data fint latera AB. AC.

& fitAC. 41. 8. 25.& AB. 48. 11, 35.cadat ex Angu-
lo BAC. perpendiculum A D . & differentia Segmen:
torumBAD. DAC.{it 8, 48. quaentur Angulus corr
p.Lhcnius BAC,
. Proportioex §,51,

VSin.differ.later,
cad Sin Summe later,
pita Tang Semidiff.Segm,

Logar:tbma
Zo 3; 10. CL: 0.510757)
89.20. 9.999970¢
4.24, 8.886184)
cad Tang, 2;Semiangulic - . " §7.56. 9.7969130
iftias duplameff BAC, 1 1 Biy15.52y 0 0
Vltima hzc quatouor Pﬁablcma‘ta,ncmpc 8. 4. & &b,
-ortafudt cx Fheorcmatibus ddductis gig1s & 52+ huivs
alistiyquae contemnendanon funt,licét ad commanes ¢
folutiones non conducant. ih

TRIGONOMETRIZE SPHARICE,
CAPVT VNDEC.IMVM

fRIANGFLORVM 50 LVI'IO NES SINEt
Logariwm!: cxplicantur, . ?

KT '1‘. o5 LA
lt6 Llcct it brac Tﬂgonumetrla aullus. fit abfos
lutorum Sinum, Tangentiom,& Secantiom
vlus, libet hic modum exponzre,quo fine Logarithmis
perabfolutorum Canoncm pcrﬁcmutm‘ Scaddere com:
pcudza,quz a¢Fac:htandas opcrat:ones conducunt;
REGVLA VN IVERSJI L.ES.I St
117 Inomniproportione Juperius adducts nmltiﬂiun-
difunt tevmini fecundas, & tertins s @ produlbus ex multi-
plicatione dividendus per primum , guotiens. i‘ﬁt gmmm
tmsmm qua(tum,’ . ¥334d 3 i
Exemplum proportmm Fibat (1131042973
Prapomam §.29. N, abfolutis
Sini2. perp. BH ¢ 862 36
Radins, : 100000
Sini2.Hypoth.EB, 50.20,m, 63832
Sin,2,Ba(s EH, 4215, ' 74019
- Ducatur 63832. inradiumir00000. & productus erit
638 3200000, quo divifo per primum terminum 86236,
erit quotiens 74019.& eft quartus terminus iuxta quali-
tatem pmpomoms nempe fimzgrign H.m. vtuf f 61,
Eadcmc{t omnind praxxs in omﬁibus. 3 4

" °30,25.m,

-ligtat “Redudtio Rddy in pmmtm Tozum. _
: 18 Oaando Radius 10 preportione fecunduim, vcl
tertinmlocudr occupat, vt evitetapdivifio, reducetur ad
Primuim, & primus fiet fecundus,veltertius hacarte.-
Pro Sinu. 1, fubfiituator Secdns 30 pro Siny 2. Sc’éam""
ProTangente1.Tangens 2,8 proTangente 2. Tsngens ¥9q
Del P, 1,Z aragosa, S . Exem-
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130 LIBER HL CAPVT XI.

319 Exemplum redudiionis,

Proportioex §.117, Reduétio, Naumeri,
Sinusa.perpende. 3025 1 Radiusy /1 108000
Radias, o dbeans 2 perpend, 11 5959
8inus 2, Hypoth, Sinus 2.Hypot b, 63832
SM&Z&Bﬂﬁ:‘? noEasmone o Singea.Ba 70 74{”8
- Dugendosgitur 1 i 5959, per 63832, evit productum
7401894888, quo divilo per Radium ¥ooooo.delendo
fcilicetad dexteramtot litteras,quodiy phras habet Ra:
dius: quahicfunt g, remanet Quatiens 7401 8:nempé fin,
2.8742. 15, vtanted hac reduione evitabiturin calcu;
domoleftia divifionisg. = i 4 v oag
-iRh 183 syl e \ w0 L v oTF

S s Demonfiratio buius veduBionds,
;_.v;m:grwr-x-fﬁem.&gl.fii:.l‘-.-_ EIC_D.im quia Radius mes
divs eftinter Sinum 1. & Secantem 2. tim inter Sinum 2.
& Secantem 1.& ctiaminter Tangeatem 1.& 2. fervatur
Sademzatiout S inus 2.perpendiculi ad Radium yitaRa-
diusad Secamtem 1,fed vt Sinus 2. perpend ad Radiuns
‘itaSin.2. Hypoth.ad Sin.2. Bafis, ex §.61. Ergovt Ra:
diusad Sec.1.perpendsitaSinys 2. H ypoth.ad Sinum 2.
Balis(1.1.5.) Eadem €ft demonfiratio deSing 1. & Se
<antea, fimiliterde Tangente 1.& 2. vel de2.& 5.quod,
SCq 2 1 nun DNAST snfreniye 15 H ' : ¥S 8 )
oop i QuandeRadingnon gl is proporsiona, ;
+230: /Pro termino primo fumitur Secars yvel Tapé
‘gesoppofita, vt in furs .multiplicatus dei ndehzg jnde:
cundum, & ex produtodelentur ad dexteram tot litte:
T2, quot cyphrashdber Radius Lxeliquz verd multipli-
caatuy ma&%tlm_ﬁrﬁémmﬁilcmm‘li_tm.a,;ﬁ: rémanct
QUATTUS torminas axsagqaalitatem propoetionis;hac ar*
%e d!”!ﬁ@;_ﬁé.lﬁrimhxm;& meleftior effe folet adacilio’
Fem maltiplicationem reducitur. Exemplum fic in: pro:
POrLIoNe 4,99 1 T, 1 vinegwa Lovg

ik pS T
.

. Bye-

TRIGONOMETRIAE SPHERICAE 13y
o 12% Propartiey:o oo oo Bedvétiog o Nemeri,
Sindateris AB, '55i3040  Ste:2. 4B, 121 340,
Singbaterss BG.  40.30.1 . Sin BC, 64501,
SmAng. ACB, 76.40. Sin, ACB, 97304y
Sin.Ang.BAC, . 49.36, $in. BAC,, 26154

Multipl, 12134040 97304.¢rit productii 11806867360,
& ablatis s litteris remanct 318068.hoc refiduo duto
intertiumterminum 64501.0ritur 761 5 504068.8:ablav
tis . litteris remanet 26154, guattus terminusyhoceft
Siausquefitus AoguliBAC,49. 36, - ) dri

Demonflratio praxis pracedentis, b
122 - Sintproportionales A, 4dB, - A, R, E:
vt Cad D, Si A.fuerit Sim 1.cuinslibet B. I,
Arcus fumatur E.Secans 2. vel & cons C.
tra. Si ver&;ﬁt-A...'I'ang.l fumatur E, D,
Tang.2.velé contra: terminis B.C.D, - .. w3
quicumque fint immutatis : cum ergo R radins mediug
It inter A& E. (§.20.8 21 uibas) fi fiat vt R.ad E.ita
B.ad Leritvt A.ad R, ita B. ad L. (1.l.5.) & alternanda
VtA.ad BiitaR.ad 1, (4.h 5:) fed vt Auad ButaC.ad D,
% Hypothefi. Ergavt R,ad L. itaC.ad D.quod,&c,
123 1 Hinc praxis, QuiaR,ad E,SecantemeftyveR.
 Linventumprimum ; fiducatur E,inB.& ex praducto
auferantur 5, littera. , proyvenit I.ex for19.Quiaverdeft
‘tiamyt R.ad Lyita C, ad D, i ducatur Linyentum pri-
Mum in C, tertivm termipum;& auferaptur cx produdta
$ulitscese;provenie D,ex §.119. conflat ergo praxis, &,
_ ProTriangulisPlanig, ~ 1
124 . In Triangulis Plaois i Radivs fitin proportios
i, & peimus terminusfuerit Sinus,vel Ty QURLILTIA
#ie .27, 30.11b.2. obfervaturomning regulay fon a8y iy
Meado Secantem,vel Tangenger oppofitamy, i1 L
125, Siautemprimusterminusfucrit lineay vt in S5
36, & 29, lib, 2+ addantur ipficyphrz , vt pumerus tot
Dol P1,Zaragogd, R2 it

[ —1




i32 LIBER 1II. CAPVT XL 7
litterashabeat, quot cyphras Radius, & quaraturnume:
rusinter Sinus 3 & civs loco fubflitnatur. Secans 2. ilhivig
Sinus; & fiat operatio vt in ¢. 149. exemplum fit in pro-
portione,§.26.lib.2. -
o Proportio.. . .
Hypoth,B A, 4590.00,
Latus  BGC. 345.00,
Radius, 1000.00, ‘Latas BG, 34500
Bin, AngcdJ 0 50s 2.0 SiviAng. A,y 76649
126 Quia Hypothenufa 450.tteslitteras habetaddap
tur 00. vt 45000. tot litteras habzat,quot cyphras Ra
dius, QuaeronamerumhuncinterSinus,& invenio el
Sinunigr. ¥6. 45. & einsSecantem 2. effe 32217 3. duco
igituriz 2217 3.in terminum fecundum 3 45.additis etizd
2.cyphris, vt (it 34500.&ex preducto 7664967400,de-
leo 5.litteras, & remanet Sinus 76649, Anguli A.50. 2.
Demonfratioelt ipfa §.119. Quia Radius et medias intet
Hypothenufam 45000.& Secatem 2.afum ptam 222173
& 450.ad 345.eft ctiamvt 45000.ad 34500.conftat'igi-
taspraxis, - .l M
4 1 SiRadids non [it In proportiend,’

Redudtio,
Radins.,
Sec.2,Hypoth,

Numer,
100000
22217)

- Y27 -Et primus terminus fuerit Sinus, vel Tangen
obfervataromnind regula, . ¥20.vtin proportiene .}/
lib.2. Siautem primus terminus fuerit linea, vt in §, 3
34.37.lib.2.additiscyphris quariturinter Sinus, & fub
frituitur Secans 2, prout in 9,124 qua ducitar in fecun
dum terminum, & deletis s. litteris refiduum ducitur 1
tertiom : deletisiterum ¢.litteris remanet quartus termy’
ms‘quefitus; Exemplum fitin proportionc lib, 2. §.34- ,
SN CProporties o0 U1 Réduétie, Numerh
Sammalaten; " 900,00 " Setans 3, - 142841
Difer.later,0: 7110 100,00, Differ.later. 10000
TangiSemifumy 110 ggiaz, - Tang. Sensifum, 16886.5
T. Ang Sepidiffels « 77130343 10 Fang Semidifi 241 }'3
*dia - s Ay e

W *

TRIGONOMETRIE SPHARIC £, 133
(" InSinu 7oooo.invenio Secantem 142841, hac ‘dudta
indifferentiam laterum 100.veladditis 2.cyphrisioo0o,
dat 1428410000, ablatis 5. litteris remanet 14284.ho¢
refiduo ductoinTangenté 1 63866.prodit 241208, 944
ablatis. 5. litteris remanct 24, 20, Tangens Semidiffer,
13.34.vtinlib.2.9.34. -

128  Demonfiratie. Facilis eft,quia 70000, ad 16000,
eft vt700. ad r00.feevant primus , & fecundus terminus
candem rationem : deindequia Radins medinselt jnter
Sinum 70000.& Secantem feciidami 428 41inftavratur,

| omnino demonflratio §.122. conflat ergoprakis, Quod

crat"&Cl‘ :
Compendinm maltiplicationis perinwerfionem,
129 Quiainpracedentibus operationibus abijcien-
dz fant éx Produc¥o sulitter ' ommitti ille poffunt in
1pfa multiplicatione,per inverfions mulei plicateris,{cti-
beade iplum inver(e lub quantirate multiplicanda ; fit
exemplumin proportione §.v6. :
e RO POPEE0, SIS0 L Redudtio,
Tdng’;dng.B‘. B0 T80 Radiygs, 90.00,
Tangi 2 Anp.Bugsizon ¢ 0T, a%g.2.B.60.18.
Radiur, =7 Tg000, 0 T ang.2. B, 43,30,
YimS BB 0 e igas - Sima BB, 5554

Nimers,
100000
57038
98269
56050

k- Multiplicandus et §7038.per 98160,

Modus communis,
. 57038

i’ 13343
0. 3412228 .

Modus inverfus,
Maltiplicandas ' 57078
Mulviplicatorinverfus, © obs &
mrm——l

-~ 3133442

o 4562)4

X140

3402

_ 4.5

| Produtius, s6os9’

Dol P2 Zaragosi, Ex
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134 LIBER 1IL. CAPVT XI

. Ex modo communi appatet: dimidiam operationem,
qi2 ad dextcram eft, inutilem efle cum delenda fiot 5,
vitime litterae: (i ergomultiplicavor 9826g.inverfeferis
batur 96289, & quz vis litteramultiplicet tantum fupe.
fioremcorrelpondentem, & religuasad finiftram, & om-
hes multiplicationes perpendicatariter fub vitima littera
fcribantur ; (ummadabit quartum quafitum, vt apparet;
vitima ergolittera multiplicatoris 9.ducitur in-totam
qrantitatem 570 38, penultima 8. ducitur. in 5703, ante
penultima 2, in 570.& 6ling7.at verd 9.tantumin §.
~.430. lInverfio ficri potelt cuinfvis numeri ex multis
plicandis, vt in codem exemplo numeri funt 98269, &

57038, fala huiusinverfione 83075,
fice atulriplicatio, vein exempla ap-
parcts Quando autemplures littera
funt in¥no, quamin alie fiat inverfio
minoris : aliquando vitimas etiam lig-
tere ad dexteramcolligend fnt in, -
fummam,quod ipfa prasis oftendit,

- Pro Tabularum uqfrm‘i‘r‘m; 3

-Bxemplum,
98269

sverfe, 33075

T 42134)S
6878)4
2904

711
| ———

$6049.

131 Occurrit tepits in Tabularuny conftructions
cuadem numeranyin aliosducere, v (i Tabula df:cllqa-.
tionum foliscopftruenda fit,quia propertio cft,veRadius

ad Sinum maxima declinationis 2 3. 30.ita
Sinus diftantiz ab ZEquinoctio ad Sinum
declinationis;in quaproportione multipli

«<andus femper eft Sinus 23+ 30, per Sinum
diftantie: fumatur ergo Sinus,grad. 23. 30,

nempé 39875, & illius duplum , tesplum,

‘quadruplum, &c. Etad finiftram apponan=
‘turnumerd 1. 2. 3.&c.vtapparet,& monis
‘tumfuit in Arithmetica, lib, 1.§.14. Bt vt
‘omnes lincz habeant zqualem litterarum

asmcrum addatuc, cyphra prioribus.ad fi-

niftram, vt in¢xemplo,

- Sim2 3, 30
r—nd
1=-039875
2+=0797%0
3=11962)
4~ 159500
519937
b~ 239250
7= 279125
8 ~ 319000
9+ 358875

sit

TRIGONOMETRIE SPHERIC £, ;44
132 : Sit ergoi;nquircnda,decl_ina,tin Qpensti,
grorss Arietis: diftantia ab EquinoQio - 2 85324 0
& gr. 75 huivs Sinus 25881 fcribatar - ., 1993 7
crpéjicficnl_a_ti.t_cr,.vt vides. Quia ergo  §— 3190
prima littera eft 2.affamo ex tabella fu- - g 139 gu
periore lineamfecondam; & feribo illam 1= . loly.
‘regione ipfius 2. Deinde fecundusnu- i)y @i o
meruseft s.affumo lincam quintam,qua, - 71031919
Jeribitur velinquendoy numigatiummcuumj;&- in-tertia
duo,&e: Similiter in fecunda linea om mititucyvnalittera
4d dexteram,in tertia dyo,&c, Prodit €rgo 10319, ferd
19320, Sinusgr.s. 55.declinatio quafita; & fic de.relis.
quls, . _ om ' .
.33 RESOLVTIO TRIANGVLL,

b

¢ Bxdatis 3l aseribus, el 3 wAngaljs.,

- Praxisper oumerns abfolutos fumitar, ex. ¥ 44. 41t in,
Fipy, T:_i.angplum_ﬁﬂI_iﬁ.?.,la:'ns_,A,C._ 100. /15, Jatus A B,
%5, 30, Differentia, lateram ¥4, 45, Bafis BCiq0. 25,
Uzritur Ang.B AC. {umatus Sinus Vesfus, Bafis , & dit-
.T?n!i.lfs.'_lalcmm,‘&,eo- Sinus Rerfus Bafis, BC,. 23865
vdifferentiasergoex . Siwns Venfudifferdaser. 13205,
’*‘41,*..‘ vshs oallua moil .-Qié’én;_&irzmmi’m_f,{c 20570,

Proporsiel, Reduétio §.127.. WNameri,
nlas. AB, 100309,
Gn.z.lat,Ac,_ 21 Seraallat, AC, 101622,
Difir, Sin Verf,, oL D Sin Ve, 20570,
"Verf. Ang. 4, SinVer[. Ang. 4., 20267

- rF»
Mgl

ety -
x

DA PiL, Zaragegd,,
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Praxis;
100309
Imug/ 2261071
100 309

100}

136 I.IBER 1L CAPVT XL
134 Si crgo multiplice-
tur 100200, per 301622.in-
verlefit101934.51hocpro- it
ductum iterum wultiplice-.. -
tur per 20570, -inverle fit 600
20067, & eft Sinus Verfus aitsrer
Anguli BAC,grad. 37. 47. ! ot qi'anoTg
Si dati fuerint tres Anguli,. dazin’
& queratar quodlibet latus, Lt | 101934
{fumitur complementum ad lrumf 075014
1 8o.vnius Anguli exincludé. i1 zo 3868
tibus latus quafitum,inreli- - 50
quo fit cademoperatio iuxta __7oly

dl‘.&a 5.82 "i” Ver/ 20967
ALITER PER RECTILINEA ;¢x{. 3.

135 Quiain Fig,6 Angulas PlanusX A'Z, @quali

eft Spheerico BAL.& in Triangulo PlanoRedilincoin-
notefcunt AZ. Tangens Semilateris AC. & AXH., vel
AXZ,Tangens Semifumme AB. BC.& AG. Tangen)
Semidifferentiz AB. B C. invenietur Angu!us XAL
quiclt AB C.exlibiz. §.37. fed quiaoper
- noniniucunda; compendium nullumaffere, -
libens illam ommitto,

“EINIS, 2
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ad ﬁnfrufa fcrapula ‘totius
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Raé'y Logdrztbma, 10.0000000, '
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