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TRIGONOMETRIA
ELEMENTARI,

"

Stve

De Do&rinaSinuum, Tangentium,& Se-
cantium, und cum Canone triangulorum, ciusd;
StruCtura,& ufu

PROMBMIVM

G ST Ementem hadtenns fecimus , nunc melffem collge-
A Jj s s fundamenta pofusmus , nunc Juperfiruemus fabricam;
2Bve Arithmetica €5 Geometrie alus! Jiceas appellat magnus Pla-
B akcz0) Tyront aptacvimus  nuncad [ublimia Mathematice per
*;@ gradus deducemus.  Initium fumimus a Trigonometria
; ’%::1‘] HORIAM €A [; e Celeris E’)) antecedent wnm mgnfz‘:mzem }tfﬁt =
quedepofiit , €5 fubfequentibus feré omnibus facem prafere,
CHM VIX qm.-:fguam in Geometria praciica, in Aflronomian Guomonica,in Geo-
graphia,in ArchiteGonicamilitars, alusg; Mathematicis occuryar Difeiplins , cus
Trigonometria ant [umme necefJaria non fit , aut [umme utilss. Hanc du{;lxcmz fa-
cimus y Elementarem , ¢ Prafticam.  Watradit Elementa yhacpraxin , id est,
methodum , qua , ope certarum tabularum aureeqs proportionss Regule beneficro,
ex triangulorum angulis latera,vel ex lateribus angulos , vel mixtim hos ex illss
dignofcimus , modo ifraexplicandos idgs tamin trian culis plants , guam Sphe-
rics. Itmque Trigonometria Pratticanon docet ma?{gu/amrfz aream [ew capacita-
temincuenive ; hocenim ad Geometriam praéticam, de quafequent: libro fexto, [pe-
flat. eddinveniends autem ex an gulis latera , ¢s> ex lateribus angulos,praftan-
tiffimi Mathenatici jam olim conflruxerunt Tabulam,quam Sinuum ~vocarunt :
cuialu poftea addiderunt alias duas Tangentium , & Secantium appellatas. Has
tabulas appellant aliu Canonem Matbhematicum,alis Canonem magnum ,alis The-
Jaurum Mathematicum , alis aliter ,ob eximam earum preftantiam: nos Canonem
Eriangulorum cvocamus , quoniam in horum dimenfione precipuns ac fere unicus
"
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Liber IV, “E‘:gorzamerri;z

illavum eStufus.  Hoc librotrademus primo harum tabularwm dyfpofitionem yund
cumipfistabulis s deinde fructuram , feumodum eas calculands ; tandem earun-

dem tabularum ufum.

Prius tamen terminos gua.rdam 17 Doltrina Sinwum ,

Tangentinm , €9 Secantium (_ficenim cvocari etiam [olet Elementaris Trigono-
metria ) ufitatos explicabimus.  Atg; hac ommia Trigonometrie Elementarss no-
mine complectimur, S equenti libro trademuns praxin tam in planis, quam [pheri-
i t?'!rmgn[r-s s quem ob id Trigonometrie Pratlica tizulo coboneflamus.

CAPUT L

“De Definitionibus ,[eu terminis in
Trigonometria Elementari ufi-
tar.

l Ecolenda funt qua docuimuslib. 1.cap. 3.
art. 2. 3. & 4. deangulis, eornmquemen-
(ura ; de triangulis, cizculo, diametro, femi-
diametro, femicirculo, arcu, quadrante, fe-
gmento circuli,& fimilibus ; item de divifione
circuli in gradus & minuta, Prater que €x-
plicanda {untfequentes Definitioncs.

Sed ante omnia Notandum eft Pr:mb, tametfi
arcus cicculi vocetur qualibee parscirculi, five
maior fit, five minor femicirculo, in pr;rﬁ'uti
tamen negotio de finibus, tangentibus, & fe-
cantibus, nomine arcusintelligt folumfegmen-
tum peripherie circuliminusfemicirculo, qua-
le eft in appofita figura fegmentum AD, vel
D C, vel BC, qua funt quadrantes ; item fe-
gmenta AF, vel BF,qua{untquadrante mino«
ra ; 1tem fegmenta FBC, BCN, qua funt
qundrantr:malura.

N otandum eft fecundo , Differentiam huiuf-
modi arcuum , qua differunt aquadrante vel
perdefetum , vel perexcellum , vocari Comple-
mentwm.  Sic arcus FB 4 eft complementum
arciis AF , quadrante minoris, quia cft diffe.
rentia per defeétum inter quadrantem A B, &
ditum arcum A F ; & viciffim arcus FA , eft
complementum arcus BE , quia clt differen-
tia per defeflum inter quadrantem B A, & di-
Qum atcum BE, Similicer idem arcusFB,
elt complementum arciis EB C, quadrante
majoris, quia eft differentia per exceffum inter
quadrantem BC, & diGamarcumFBC, Eo-
dem modo arcus F A , clt complementum ar-
ciis FA D, quadrante maioris , quia elt diffe-
rentia per excefTum inter quadrantem AD, &
di@um arcum FA D. Fude patet, duos arcus
conftituentes femicirculum , quales funt A F,
& FBC , habere idem complementum FB,
commune, Sic etiam duoarcus BF, & FA
D , femicitedlum conftituentes, habent idem
complementum F 4, commune,

N otandsm? efttertiv, quod dictum fuit de ar-
cu, & complementa arcus, intelligendum eti-
am efle de angulo, & complemento anguli;
nam arcus ‘untangnlorum menfura , utexpli-
eacum foie lib. . cap. 3. art 3. num. 17, 818,
Cim igitur angulus acutus fit minor reto

(qui eft 9o.gradunm )obrufusverd maior;come

plementum anguli acuti eft defeGus fuz men.
furz ad re@um, hoc elt; ad quadrantem circu-
li, feu go. gradus; five eft differentia per defe-
Gum inter ipfum angulum acutum , & 9o,
gradus, Complementum vero obrufi anguli
eft menfura fuz exceflus fupra re@um, feu cft
defe&tus per exceflum inter ipfum angulum ob-
tufum, &go.gradus, Sicineodem [chemate,
anguli acuti A EF, complementumelt angulus
FEB; & anguli obtuli F EC, complementum
eftidemangulusP EB. Exquoctsgmpatet, due
os angulos conltituentes femicirculum , fen
gradus 180, quales {unt AEF, FE C, habere
idem complementum F EB,commune.

Notandum eft guarto 5 quecunque dicemus
in fequentibusde finibus,tangentibus, & fecan-
tibus refpectu arcuum, intelligenda etiamefle
deiisdemrefpectu angulorum quos arcus fub-
tendunt, ut melius ex dicendis patebit. His
notatis , fequuntur

Definitiones {inuum.

1.

Si.um generatim €5t portio chorde akewiies arcus,
Explicatio patebit ex dicendis. Eft autem
Chorda cujusvis arcus, linea re&a ipfum arcum
fubtendens, Taliscftrecta M N, & quacunque
aliacirculo inferipraita, & eius extrema tangant
peripheriam circuli,  Talesetiam effent FO,
FP,liFH & FG eflent produ&z usque ad O
& P. Chordam aliivocant Subzenfam, quia fub-
tenditarcum circuli, ficuti nervus fubrendit ar=
cam fagittarii. Aliietiam Infcriptamappellant,
quia circuloinferibiturita, ut cius extrema fint
inprr]phuri.nci:‘cuii,ut explicatum fuit, FHine

acet prisio y chordam M N effe chordam tam ar-
cus MCN, quam arcus MBA DN, Etea-
dem eft ratio de omnibus aliis chordis 3  funt
enim chordx utriysque fegmenti in qua circu-
lum dividunt,  Paret fecundo, diametrom circu-
licuiuscunque, ut hic diametrum B D, vel A
C&c,eflcchordam ; & quidem omnium maxi=
mam caram qua circulo inferibi poflunt.

Sinusdividiturin Re@um, & Verfum. Re-
&usin Sinumtotum, Sinum arciis, & Sinum
complcmcntiartfls.

1. Sinms totus 5t [emidiameter civculi, Talis
elt femidiametet EA,EB,EC,ED, EF &c.
Hum:aliiappcIIam.Radium, & eft finus utriu‘s.
que quadrantis quem [ub tendit ; v. g EA clhy
nustotus tam quadrantis A B, quam q}'ﬁdrami-‘i
A D.itaquedicipoteft finus quadrantis, feuar-
clis go gradaum,

Elg 24
l_cuu,C»

Fig, 240°
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: Elementaris. Caput 1,

dens ab suna extremitate arcus, cuiusdicitar finusye
Clus N 1/ drametveenm Civenl ‘r.fhn'!n'd EXIYeERIntate f",‘ff—l
Ue ceéba F G eft finusre-
Gustamarcus AF, quamarcis FBC : & reta
FH. et inusreGusarclisFB,&arcis FAD

Hine conflar prims , duos arcus complentes
femicicculum , quales funt AF, F B C, habere
communem (inum retomF G, Sicetiam duo
arcus B F, F A D, habentcommunem ipum re-
Gum P H,

Conflae fecundo, femidiametrum circuli, five
finum totum, v.g. EB, clﬂ: finum reSumto-
tumtam (]Lladt In'tls ADB qu.;m quadranus C B,
utin Dehinic 2. ¢ '.mnm“

dewr areses dullam,

UV, Sinus vectus caomplementi alicufus arcus , eft
finns veitus tllaus arcus , qus dicitur ¢ omplementsns,
Unde fi arcus FB litcomplementum arcis A F;
finuscomplementiarcas A Fyeltreta F H: ea-
demque F Helt eciam finus complementiarc s
FBC, quia idem arcus F B elt complementum
tam arctisA F, quamarciis FB C,ut'dixiin No-
tabili 2. Quadrans autem noo habetfinom com-
plementi, quianon habet arcum complementi,
nim complementum dicitur refpeGuquadran-
Lis,

Ex di@isconltat, omnem finum reum, tam
Lt’ntthﬂ.qu.‘illl non totum, efle dimidinm alicuius
chorde ; unde ali delinientes linum reGum ,
atunt efle Dimidisnm chorde dupli aresis , enjus dici-
guer finus,utdicetur Annotat, 5.

Pracer (inusreGoshaGenusexplicatos,con-
fiderant Mathematici in circulo etiam (inum
verfum, tam refpe@uarcuii,quam complemen-
torum : eltque triplex, Minor finu toto,maior
finu toto, & zqualis {inui toti, Sic autemde-
finiunt illos.

V. Sinusverfus alicujus aveus, eft camentum dia-
mietrs inter finum.rellum , ¢ alteram extremitatem
arcisimterceprum.  Sinus ergo ver fusarcus A F,
elt reta AG minor finu totoy & finus verfus
arcus FB C, eft re@ta G C maior frnutoto: quia
perpe« ndiculm'l\ FG elt finus reftus tam .l!'tlhlﬁ
AT, (]Ll.lll'l. dlLthI BC. Semediamcter E ant
finus verfustam qu:s-.irantls AB,quimCB,

E A & E C funt corum finus reéti ; eltque -
qualis finuitoti,

V1. Sinus i.r_f'-'u' :'m)?p!rr?:rwr' thesfusarcus , eft
finses wverfus illives arcns o gus dicitur complementums,
Sic fi arcus FB eft complementum arcusF A ;
rea BH cft finus verlus complementi arcus
A F, quia cltinusverfusarcus F B, qui eft com-
plementum arcus AF, Eftetiam fipus verfus
complementiarcus FB C, propter eandem cau-
fam.

Hinc patet primo, duosarcuscomplentes fe-
micicculum,haberecundem finumverfumcoms-
pltmum s Qquia habent eundem arcum com-
plementi ; Ue recta BH eft (inus ve r{us eom-
plementitam arcus AF, quamarcus FBQC, ut
diximus. Ethiceflt minor finutoto,

Patet [ecrndo, eosdem duos arcus cull‘lplt‘u -
tes {emicircolutn habere finus verlus arcaum
diftcrentes: & (inumverfumarcus minoris qua-
drante, effe minorem linu toto, [eu femidiames
tro; inum autem verlum arcus qu.ldr.um.m_l_
iotis , effe finu toto maiorem ; + & {inus verfos
uttinfque arcus fimul {umptos aquari toti dia-

Irr

metro, ut funt AG, & GC, relpeGuarcunm
AF, & FBC.

Annotationes.

Al Ydiflis hallenus conflat, 1d guod diximms

JDefimst 1, nemiram, omnem finam cffepor-
tionem velle (ubtendentis arcum cwrenls, hoc eft,
portionem chorde, fivefit finus reélus, [ive v erfis;
(_au}f atpraterea, om-
nem ;J-’Jum 'Ucifrlm .'[;'r poertienem diamelrs snter
arcum o innm reftum.

11, Sinees 'wrj-'_n 1aappellatur, quiz verfo feu
inverfo modo J:fﬁ-o.-mm in circelo refpelln Jinus
vetls.  Appellatier etiam ab .'.'.I'J.‘,r.'.-‘n"ﬁ.'f- Sagicta,
gusa 1 modum fagitia pofitiss eft inter arcum cr

f[n.r."nf.rrd 3 !I'l venontorus,

chordam, Viergue porrofinits,tam rellis, guam
verfis , appellatur sdeo finus , quia una cum ar-
cu conflienit formam [inus [en portus marstsms
clanfi,

111. Quando Scriptores f!'ffrm aliguoloquun-
tur, ¢ noh .«lp,ucf.!‘.ml r\prc;' ¢ finwem totum 5 ant
cump:‘cmnm, ant rmj.-rm [cmrzn n,r:&rgm.mr

de [inu retlo arcus {dlfffﬂlfm qrda drante minares
aut maforss, qus non fit complementum alterim
ArcHs,

1V, Ouiliber finus dicitur [inw tot gradunm:
AME RN Grm, quargr'arhu At menura contener
arcus alle, cujusefl finws : wt i avcws alicsju finws
continet pradis 3o, 40 Fe.autgradus 2f, minuta
16 ¢re. ant mannta 30, 45 e, etbam [inus talis
arcus dicttur finus graduum 3o, 40 Gc. ant gra-
duym 25, msnutorum 6 (e,

V. Sinusvells a plevisque Scriptoribus appel-
lantur femiffes reclarum sncirculo fubtenfarum,
few dimidia chordaram , ut ﬁ:pni HOLAVIMAS ,
guia omnis finees vellus eft dimidinm chords [ub-
tendensss duplum ejus arcus, cujus dicsinr [in#s
reflus; ut patet infigura, [ifinus vellus FG arcis
AFE, producatur ufque ad P ; ¢ finus FH, com-
plementi EB , producatnr ufquead O; ¢ finus
rellus AE quadrantis A'B , producatur sfque
ad C.

V1. Quandoguidem [i ex centro civenli, ad
tllam extremitatem arcus [wbtenfi a finn rello
guocHnque , per guam non rm;-.r,,ffr [emardiameter,
ducardr alia femidiamerer y cqpfliewitnr angulus
relirlimensin centro( wepatetsn figura, _Ie‘x'r:cm--
troE, adextremitatem Farcus B F, anr A F,du-
catur [emidiameter E F;conflituitur enim angu-
lus FEB, ¢t mr»_[m'trj FEA) @ p rs.'a'!fflfhugj rells
arcus op’;rum.rul-" ills .-m_t{m’u qus in centro fit 3 sdeo
tals [inus reflus *.L-o.rmm‘ermmﬁmrranm.’: illens
g f;f sn cemtro.  Sic finus FH, fﬂ [1ims .wyrh
FEB; s & finus FG yefl finus anguli FE A, Quid-
;‘,-ma' ergo diximus .tqam!rr.f.r rectes refpettu arcoe
um intellsgs etsam debet (wt fupra quague mongi-
mus ) de finsbus angulorum , auod nimirum alius
fit finus reétus anguls s alins complements anguls:
item quod alin tﬁrﬁnm rellus "”L”“‘ tot (.:mrz'.'mm,
ant minutorum , alsus inusyvellus dnqud’: aliorum
graduum aut minutorum, Hinc finus totus,
efl finus anguli 9o, pradunm , guia eff finus arcws
90. ﬁrmlfmm s fen quadrantis. Hinc praterea
duo anguli comprebendentes fimmlgradusto , five
Jemsicireulum, guales funt anguli AEF, ¢ (EF,
habent eundem finum rellnm FG; ac proinde fi=

K 2 N
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772 Liber IV, Q?';ganomftria

ases anguls maioris vello , et fiaus anguls illiss  ques
e§t complementum ad duosyellos , wt in exemplo pofito
finus anguli C E Feit finus anguli AE F. Atq, hoe
bene notandwum et qriasn fequent thuss [ape occsrret.

Definitiones tangentinm & [ecan-
Lium.

Rzter finusarcuum & angulorum hactenus

explicatos, confiderant Mathematici alias
lineasreQas circulo infcriptas, aut adlcriptas,
quas vocant tangentes, & fecantes arcuum, &
angulorum; quarum definitiones fequuntur.

VI Tangens alicuins arcus , et portio lineg
vetle, quaarcum illumtangit snunaextremstate,
G intercipitur inter punitum contaltus & dia-
Fig.240. wsetrum prodailam per alteram eswsdews arcus
Ieon,C.  ,xeremitatem usq,adtangentem. Ita linea Al,
eft tangens arcus A F, quia Al tangit arcum
A Finextremitate & , diameérer KE Frranfitper
alterum extremum F, protractaque occurrit
tangenti A linpunéo . EademreQa A elt et~
jam tangensanguli AEF, qui fubtenditur ab
arcu AF, Eadempraterca Al cltrangensar-
cusAK, quicum A F complet femicirculum,
quia recta Altangit etiamarcum A K intermi-
no A,& diameter F EK tranfic peralterum ter-
minum K , protrataque occurrit iph AL

Tangens
AYEIS,

Tangens % VIIL. ‘anq;us wmplcm:m:'a!imim arcus, eft
complemets tangens illsus arcus, qui dicitur complementum.,
wrcis, I1r re@a B L cft tangens complementi arcis

AF,&arcliis CF, quia elt tangens arcus FB,
qui eltcomplementumarcus A F, & arcus CF,
Eadem recta BL, cft etiam tangens anguli F E
B, quicftcomplementum anguli AEF.

i 1X. Secansalicuius arcusest [egmentum [emi-
diametrs produila per unam extremstatem slins
arcws ufy, adeangentem , snterieptum inter cen-
trum ¢ tangentem.  Sicrecta Eleftfecanstam
arcus AF,quamarcas AK, Eadem recta E1
cltfecansanguliAEF, °

X, Secanscomplementi alicuins arcus, est fe-
cans illius arcus , qus dicitwr complementum.
Sicre@a E Leftfecanscomplementiarcus AF,

uia eft fecansarcusF B,quieft complementum
arcus A F. Eademreta L Left {ecans comple-
menti anguh AEF,quia eftfecansanguh B EB,

qui eft complementum prioris.

Annotationes.

L Ineatangens dicitnr abaliquibis Profings,

ar abalsi ;-.i'f.e’jl';'. riptd, Secansverodicitur
Hypothennfa, ¢» Tranfinuofd. Fatio denomina-
tiomss colligitur ex pofitsone illavem refpelln ar-
cunmi, O finntm, ¢ patetex [chemate fuprapo-
[ita.

V1, Tangens alicuins avcus eft femper paral-
lelafinssieinsdem arcus quia e [inus, ita ¢ tan-
gensell perpend:cnlaris ad [ermsdiametrum tran-
[esuntem per puntium convacius, ille quidem per
definit. 3. huius capitis , bac veroper 18, tertii
Enclidis,

CAPUT IIL

Deardine acdifpofitione tabularuin S-
nuumy T angentiniy €9 Secantium.

Ntequam {truGuram , feu modum ¢onfi-

ciendi tabalasfinuum , tangentium, & fe-
cantium doceam , illas ob oculoslegentium po-
nereplacet,illaromqueordinem ac difpofitio-
nem explicare. Ut verd mchus intelligatur 4
Tyronibus, unde originem fumpferint tabulz
finuum , & cur aliqui finus fint maiores, aliive-
1O minores;

Notandum ¢t Primo, Omnes finus reGtos,
tam arcuum, quam complementorum , intra
circuli quadrantem deferiptos, effe minoresfi-
nutoto, ut exdi&is colligitur, & probari pot.
cftex 34. prs. Enclid. paterque ex appofitofihe-
mate , inguo AB eft (inus totus, M D finus
graduum v.g. 8o: eftautem M D aqualis ipfi A
Y, per diftam 34. pri.& A'Y minorquam A B,
per conver(um Axtomatis g. pri. Enclid; ergo.
Etecademeft ratio de omnibus aliis, Hinc ht,
ut fi finus totus dividatur in quotlibet partes
zquales, & quilibetfinus non totus dividatur
eddem divifione,itaut particule finus totius &
finuum non totorum aquales fint ; fit inquam
utfinusquilibetnontotus contineat pauciores
tales particulas, quim finustotus; & tanto pau-
ciores, quomagisa finu toto remotus eft, {eu
quominorisarciseft inus.  SicM D paucio-
res particulascontinerquam A B, & NE adhuc
pauciores , & longé pauciores OF, PG &c.
Idem dicendum cft de {inibus complemento-
rum comparatis cum finu toto A C,

Notandum est Secundo, Recentiores Mathes
matico$ quifinuum tabulas conftruxerunt,divi-
{iffe finum totumin @ quales particulasioe oo,
aut 1000000 , aut 10000006 (antiqui aliter

dividebant ) & fubtiliffimo ratiocinio, fummo- 4

que labore inquifivifle , quot particulas ex
100000, alit I000000,aut 10000000 Compe=
t:mtIinguhsﬁnibusliugnlnrumg;aduumac mi-
nutorum, totius quadraotis, Eadem ratione
inquiliveruntacrepererunt, quot particul® ex
di&is compctant tangentibus , & fecantibus
ompium graduum ac minutorum totius quas
drantis: nam omnes tangentes ac fecantesha.
bent certamnac determinatam proportionemad
{inum totum ,ut exinfradicendis patebit, Nu-
merum particularum fingulis finibus , tangen=
tibus, & [ecantibus debitarum , diftribuerunt in
trestabulas, easqueappellarunctabulasinuum,
tapgentium, & iecantium, His pramifis, fc-
quitur

Ordo ac difpofitio [cquentium ta-
bularum.,

SL’qucntcs tabulz funt compofite juxta ra-
dium feu finum totum divifum in partes
10000000, uted fintaccuratiores, infesviantq;
non tantiim pro Geometricis ( pro quibus fyffi-
ciunt tabulz conftru@z juxta radium 100000,
autctiam pauciorum parsium, ) fed etiam pro
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Elementaris, Caput I, 117

Altronomicis, in quibus rcrupuloﬁﬁs eft pro-
cedendum.  Exhibent (inus, tangentes, & fe-
cantes proomnibus gradibus, & mioutis primis
totiusquadrantis. Qrdoacdifpofitioeft quam
vides, & quam moxexplicabo: quamvis enim
aliisalia placear, hectamen omnium optimavi-
detar, & nunc communiter vfurpatur, & ita (e
habet,

I. Singulz paginzcontinent o&to columnas
pumeris refertas; quarum prima ad finiftram
continetin capitenumerusn gradunm quadran-
tisigraduo ulque ad 44; quibus fubjiciuntur,
defeendendo, minuta prima corundem gra-
duum,i minuto o ufque ad 60 : oltava vero
columnaad dexteram continetin calce feu par-
teinferiore, ordine retrogrado, numerum re-
liquorum gradoum quadraotis, a 45 ulque ad
893 quibus [-up:.'rpmmmur yaleendendo, minu-
taprima eorundem graduum d minuto o ufque
ad §o. Itaque gradus & minuta columnz olla-
va, {unt complementa graduum & minutorum
columnz prime,

11. Religuz fex colamnz fingularum pagi«
narumcontinent finus, tangentes, & lecantes,
prouttitulifuprafcripti indicane.  Harumtres
finiftima [peGantad primam columnam), reli-
quatresdextima ad o&tavam. | Omnes ita di-
fpofitx funt, utéregione gmnium graduum &
minutoram progrediendo in_transverfum fub
titulis finuum, tangentium, & fecantium , no-
tatz fintparcescorundem finuum , rangentium,
& fecantium,in partibusfinustotius 10000000,
Iraque finus , tangentes, & fecantestrium dexti-
marum, funt complementa finuum, tangenti-
um , & fecantium , trium finiltimarum tabula-
rum, & vice versd,

111, Sicuti finusin quadrantecrelcunt con-

tinudabinitio primi gradus & minuti vfque ad
ultimum , uri ex Nortabili primo huius capitis
colligitor; ita& numeriintabula finuum, Tan-
gentium fimiliter nameri continud crefcunt ab
mitio quadrantisufque ad finem; ubi infinita
elt ea quz refpondet gradui nonagefimo. Et
citra quidem ipfius quadrantis dimidium func
minores finu toto , ultra verd funt majores, At
fcca.ntcs uniuscuiusque gradus excedunt fem-
perintegrum finum, crefcuntque femper ufque
ad finem quadrantis; ubi fimiliter infinita eft ea
qua ultimo ultimi gradus minuto refpondet.

IV. Nonexhibenturfeorfim tabule finuum
verloram, quiaparvo labore eruuntur excabula
finvum re@orum , utdiceturin capite quarto
Propofit.3. & 4. Nulli eciam finus femicirculi,
& arcuum femicirculo maiorum continenturio
histabulis, quia nulli dantur, Qué verd ratione
finus,tangentes, & fecantes arcuum quadrante
maiorum exiisdem tabuliserui queant,dicemus
ibidem Propofit. 2.

V.Iniisdem tabulis duz ultima notz ad deste-
ram omniam finuum,tangentium, &fecantium
difcretz (untab aliis antecedentibus pun&oin-
terpofito , quia pracedentes numeri uique ad.
puaGum exhibent finus, tangentes, & fecantes
relpondentes radio feu finui toti partium
100000. Quod ideo fecimus, ut fi quis talem
finum totum adhibere velic ad faciliorem ope-
rationem, id fine difficultare facere quear,omit-
tendo folim ultimas duas notaspoft pun@um;
{ervatitamenhaccauteld, ut fi duo numeri ab-
{ciffi fuperant §o , augeatur precedens ultima
figura proximée poft pun&um und unitate, pro-
pter caufam fequenti capite 4, explicandam.

Nunc

Sequuntur Tabule

Sinuwm , Tangentium , ¢ Secantium in partibus [inus totius
10000000 partiumt.

K 3 o.Sinus
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Liber 1V, Trigonometria

Sinus

Secans

138 | Sious | Tangens | Secans | | Tangens
o | 61566.15 78128.56 126901.82 78801.07 {127994.16 |[162426.93 60
1 61586.07 781735.42 126930.67 7&:?3;.;!‘- -‘?'{l?-q; 11162366.48 |59
2z | 61611.98 78222.29 6950.5% 78765.24 127840.79 162306.00 |5%
3 | 61634.%9 78260.19 | |126088.45 78747.32 127764.19 ||162245.76 |57
S e it 1] - —
4 [ 61657.79 78316.11 127017.3% 78729.39 | [127087.04 |1162185.49 |50
§ |. 61680.69 || 78363.03 127046.32 78711.45 127611.16 1621245.28 |58
6 | 61703.59 i 78410.02 | |127074.29 78693.50 1:7"‘4_'{‘_-1.”‘:“"\-1?- 54
e = | e = =
7 | 61726.48 78457.00 127104.29 78675.55 127458.30 102005.04 |53
3 ! 61749:36 78 504.00 7133.31 78657.59 | [127382.04 |[161945.00 |52 |
| 6177224 78551.03 127162.35 78639.62 12730578 |{161885.02 |51
10 | 61795.11 78508,08 | [1271901.42 78621.65 1?3291? 161825.190 150
11 | 61817.08 78645.15 | [127220.51 78603.67 | |127153:4 161765.24 (49
12 | Gi840.84 78692.24 | |127249.63 78¢85.60 12707733 161705.44 |48
2| <t 2 —| —
13 61863.70 || 78739.35 127278.77 78567.70 127001.30 161645.69 47
14 | 61886.55 | 78786.49 127307.94 78549.70 126925.32 161586.00 (46
s 6 1909.40 | 78833.64 127337.12 78431.60 11:6549-59 161526.37 (45
16 | 61932.24 78880.82 | |127366.34 78513.68 126773.53 I““-}""‘SO 44
17 | 6195507 78028.02 27305.57 78495.66 |‘:(’r’”7'?: |161407.28 143
(8 61977.92 || 78975.24 | |127424.84 78477.04 {126621.06 | |161347.83 |42
.|-;1“| 620600.73 70022.48 127454.12 78459.61 |J|:ls»..].n_3_6 16128843 |41
20 62023.5% 790069.7§ 127483.43 78441.57 ||:(~4-;=.~.fp: 161229.08 |40
21 ’ 62046.36 79117.03 127512.76 78423.52 | |126395.03 161169.80 ‘ 9
::.L oty G901 6404 127 §42.12 78405.47 126319.50 161110.47 3};
23 62091.98 79211.67 127571.50 78387.41 6244.02 161051.40 |3
24 (7*:14 78 792359.02 127600.91 78369.3% 126168.60 160002.28 |3
- | — T
25 G62137.57 || 79306.40 | |127630.34 78351.28 120093.23 166933.23 39§
26 | 62160.36 | 79353.79 | |127659.80 78333.20 | |126017.02 ||160874.23 |34
271 G2183.14 "\Jyulzl 127689.28 78315.11 125942.67 |[160815.28 |33
28 62205.92 79448.65 | i27718.78 78297.02 125507.47 160756.40 |32
29 | 62228.69 ?‘j.'.iJ{J.I 1 127743.31 78278.02 125792.32 160697.57 |31
0| 62251.46 79543.59 127777.87 78260.82 125717.23 | |160638.79 |30
31 2274.22 79591.10 127807435 78242 v7 1 L24642.19 160480.08 |29
as 62206.08 79638.62 127837.0§ 78224.59 (25567.21 160521.42 (28
i3 2319.73 ZIP0 17411 137%66.57 78206.46 | [125402.29 ||160462.81 |2
;+' h.‘.'i.| 3 79733.74 | ::.';Sq(; 32 78188.33 12541742 160404.26 |26
33 ;;r.\;-: 70781.34 . 127926.00 78170.19 125342.60 1603145.77 J25§
16 387.96 70828.03% 12795 5.70 78152058 125267.84 160287.34 (24
5?- 62410.69 79876.49 12708 5.43 78133.90 125193.13 160228.06 |23
18 62433.42 790024.25 1280135.18 78115.74 125118.48 160170.04 |22
19 62456.14 i 7997 1.93 128044.95 78007.57 125043.88 160112.37 |21
40 62478.8% ! B0010.63 128074.7% 78070.40 124960.33 | [160054.16 (2
i-H 62501.50 | o067.36 128104.57 78o61.22 124804.84 | [150096.00 |19
42 6252426 8011511 28134.42 78043.04 124820.40 150937.90 |18
43 62546.96 2o162.88 128164.30 78024.8% [ 24746.02 1590879.806 |17
44 62560.66 §0210.67 128104.20 73006.65§ , 124671.69 1590821.87 |16
45 62592.3% Boz§8.48 128224.12 77988.45 |' 124597.42 159763.94 |1§
46 62615.03 80306.32 28254.07 77970.24 | |124523.20 | |1597006.06 |14
47 | 620637.71 8o354.18 ||128284.04 77952.02 ‘ 124449.03 | [159648.24 (13
Ai“ 62660.38 80402.06 128314.04 77933. ‘10 | |124374.92 [150500.47 |12
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— ——— | | ———
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I'__(_? . 62864.20 I| € _I"3'_ 5.l 4 77769.49 123710C.30 159073.06 3
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Elementaris, Caput 1. I52

39, Sinus | Tangens || Secans | ' | Sinus | Tangens{, Secans ! i
3 62932.94 || 80978.40 128675.96 | ! 777 14.60 ||:3.;E‘tq.;; | .|| §8901.37 6o '
I | 62954.604 || 81026.58 l::s:roﬁ.zti 77696.29 | |123416.29 | |158844.52 |59 |
2 | 62077:24 || 81074.78 :12*?56-03 79677.97 2334292 | 15878752 lcg |
3 | 62999.83 81123.00 | (128767.00 | 77650.65 23269.61 58736058 |em
4 | 63022, g1171.24 |[128707.40 79641.32 123196.34 | [158675.69 |56
5 63044.c0 81219.51 [|128827.82 622,98 | l123123.13 | |158616.8¢ {ce
43 f J 77 | Py S >3
6 | 63067.58 B1267.80 |1128858.27 7760464 | |123049.97 |_l\'.\~'t‘u:.o_7 54 |
— — — - 4 j—— L - - e ——— e a
7 | 6309055 | 81316.11 |i128888.75 | 77586.20 | |122976.87 | |
3 63112.72 5130444 128919.25 77567.04 122903.81 |
9 G31355.28 81412.80 1289049.77 77549.58 | |122830.81 i
o | AT i 1 e | = s e
10 63157.84 81461.18 128980.32 122757.86 ‘
l11.| 63180.39 81500.58 12901 0.90 122684.06
12 | 63202.93 8iys58.01 129041.50 [|r22612.11 I
13 63225.47 || 81606.46 | [r29072.13 122539.32 | |[158104.11 47
14 ' 63248.00 81654.93 | 129102.78 122466.58 | 1$8107.76 146
i {5 | 1
13 63270.53 £1703.43 120133.49 y '|1': 15805146 (a6
- — — | —— e — ——— - | = .__.___.,,__I T
16 63293.0% 81751.95% |‘1:91(14.|{- 77420.806 1 157995.21
17 | 63315.57 81800.49 ||1?.qlr).|.$9 77402, 44 ] $7039.02
18 | 63338.08 g18490.05 12922 5.64 77384.02 i
19 63360.;9 || 81807.64 | 29256.48 77365.59 1
20 3 81946.25 ||120287.23 7734716 1
21 | 63 £1994.%8 120318 06 77328.72 1
22 8204354 | 120348.02 77310.27 1
23 63450.57 82092.22 ||129379.80 77291.82 1
24 { 63473.0% 2140.93 129410.71 7727336 .l 1
25 | 63495.53 || 82189.65 120441.64 7725489 | 121669,
26 63518.00 82238.40 12947260 77236.42 1214597.69
27 63 §40.46 B2287.18 129 §03.509 77217.04 121525.62
28 | 6336202 82335.97 ||[129534.60 77199:45 | |121453. 50
29 63585.37 8238470 1203565.64 77180.06 121581.62
30 63607.82 $2433.64 1290590.70 77162.46 | l1215300.70
K - ———— — | — —_—
31 63630.26 d2482.41 120627.79 77143.95 | |121237.83
: |
32 63652.70 82531.40 129658.90 7712544 | |121166.01
33 63675.13 82580.31 129690.04 77106.92 =|:'.|:'_u_!_:,_
i —_— —_— | . o
34 | 63097.56 82062925 |129721.21 77088.30 | |121022.52 | |156001.88 |26
i 63719.08 3267821 |l1297352.40 77069.86 120950.85 | |1§6936.64 |,
36 | 63742.40 0783.62 77051.32 | |120879.23 | [156880.45 [n.
37 63764.81 [120814.87 77032.78 | |120807.67 ||156826.31 3
38 ! 63787.21 .il"-')‘*"}'b'lq' 7701423 120736.15% 1565771523 (2
39 | 63800.61 | 112087744 76095.67 120664.65 | |156716.19 ':l
" - o | e | ——r——
40 | 63832.01 ' il:f}auﬁ-?" 76977.10 120593.27 156661.2 ai'th
a1 | 6385440 | 129940.11 7695853 | 12052100 | [156606.28 |4
42 | 63876,78 12997 1.48 76639.95 120450.58 15655141 i“‘
43 | 63899.16 83070.7% |1;uuv:.35 76921.37 1203179.31 156496.58 |,
7
4 .l 63921.53 $3119.92 130034.531 | 76902.78 120308.10 156441.81 |16
4% | 63943.90 83160.12 130065.76 -{ 76884.18 1 236.93 196387.08 |
46 | 63966.26 | 1300097.2 76865.58 120165.81 15§6332.41 14
47 | 63088.62 130128.75% 76846.97 120094.75 J 4
48 ] 64010.97 [130160.28 76828.35 120023.7% L4
49 | 64033.32 130191.84 76800.73 119952,76 Y
f0 | 64055.66 130223.43 76791.10 119881.84 156114.24 |1o
51 | 64077.00 1302535.04 76772.46 1198 10.07 156050.82 | 4
2 | 64100.32 30286.68 26753.82 | |119740.15 | [156005.46 *_\
53 | 04122.64 k30318.34 7673517 | |119669.38 | fxs5051.05 | , f
$ 4 64144.06 || | 130350.03 76716.51 110598.66 155806.8¢ 6
——— | | — — e —
5§ 64167.27 130381.74 76697.8% 119§27:99 l\\§.|_:,n:; s
56 | 641%9.48 130413.49 76679.18 119457-36 15578851 |
57 | 64211.88 130445.26 76660.51 | [119386.79 | | 15573441 | 4 |
e | ——— i —— ETY e —— !
58 64234.15% 130477-06 76641.83 119310.26 155680.5¢ | & |
59 | 64256.47 30508.88 76623.14 | 11924579 || 15562634 | ¢ |
60 | 64278.96 $3909.96 30540.73 7660444 1 1119175.36 | [155572.38 | o
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Liber 1V, Trigonometria

40 Sinus

Tangens

Secans |

|

$3900.0906 ]t

23959.54 | |130572.61 l
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| f—
844550.43 I w10 Sy
84600.53 | ;

131 150.9%

| [r30989.43
84656.2% | l131021.68
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76520.60 | 118894414 |.1,'|";\_-.Ufl

| [155518.48

| 1§5464.02

1§5410.81

118823.9% 154303,

5

.

765 10.4

76492.14

764731.40 |
76454.64 .I

7643 5.90

L1854

7641714 1 11547
763908.37 e

76379.60 | |1 1£8334.0

=
=

1183204

;.'f: 304435

!1 1805§.12 | |1154715.00

1708451 | |154662,80

[117915.95 | |154609.74
[ g — =

)
| t~.+\\b.}‘1
Hi1\.]ir 3.78
i'|{4.1\'-‘.|.?\:-'

76229.19

26210.30

117658.20

117 468.8%

76191.52 |154398.01

n6G172.68 |154345.20

15420244

76153.83

I17499.00

76134.97 117430.38
A6116.11 |

117361.20

117153.95
[ £4.906

11701601

116947.12

11687

735064.08 1168C0.47 1§3767.52

750406.06 ||_'|1h74.r.1 I 153715.30
75027.13 | £16672.00 1§3663.12

r5908.20 | |1106003.34 153611.0

[116534.72 ‘ 153458.92
75870.31 ill"]fl’l.]\ ‘ 1'¢3506.89
|
|
i

116397.03

116329.10

|
‘ | 153200.25%
‘ 1§3247-40
|

1153105.72

ium.‘ij.-‘.q? 1153144

r

11_\4)1:)_:‘:'?'

11585111 |

115785.01

1529809.23

11571495 | |1¢2037.73

IE'lwfr,j,(l_lJ': | |a42886.27

|1T1$578.006

75604.39°| [T15511.04
75§585.34

75500.30

11544310

7554724 |

57
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55

1181904.47 |154822.20
| 118124.77 | l 154769.06 |45
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44
|43
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Elementaris, Caput 11,

§8
9
60

—

66869.51

063914_}4
66013.06

T

8993512
39987.75
Q0040.41

bl e |
134492:84
1343528.04

i1 134563.27

74353.40
I 74333.94 |
7431448 !

i——

1111981.27
111126024
111o61.24

—

|
14954430
149495.06
149447.65

|

2
|Ls

I
!

411 Sirus | Tangens | Se Secans Sinus Tangcus; Secans
o | 6560590 8692%.68 | |132501.30 7547096 |[115036.84 §2425.51

1 | 65627.85 86979.76 | [132534.82 75451.87 ||114969,28

2 | 65649.80 S7osu.87 | l132568.37 75432.78 [114001.76

3 | 6;671.74 87082.00 | [132601.04 75413.68 ||114334.20

#+ 656903.67 87133.106 7530487 ([114760.87

5 | 65715.60 8718435 753735.46 ||114690.49

6 | 65737.52 g7235-56 | 75356.34 |[114632.15

Ve i bR

7 ﬁ_‘:;)'l),_‘@ :-\7:56.50 75337.21 l 114564.50 15206042

g 65781.3§ $7338.06 { 75318.08 1‘“4497,6: 152018.76

o | 65303.26 7389.35 | |13 75298.94 [[114430.41 15106815
10 | '65825.16 | | 87440.67 | |132 75279-80 ||114363.26 | |i51917.59
j11 65847.006 874902.01 32 . 75260.65 ||114296.15 151867.08
{12 65863.0% 874543.38 132905.39 75241:49 {l114229.08 Ls1816:61
PSS TS | — e i e e ] | | e il
{13 | 65800.83 || 87504.78 7§222.33 | 11416206 | |151766.10
14 635012.71 £7646.20 75203.106 114005.08 1§E714.31
15 65934.58 | 87697.64 75183.08 .|11_1,:_'.:,H.|a 11-5;(.{1<,_-|,'.~2
16 | 65056.45 87749.12 7516480 |l113961.26 | |151615.20
17 65978.31 8780062 75145.61 | 115804.41 l'I\t-.Cr.ﬂ‘ 96
18 | 66oo0.17 || S78s2.15% 75126.41 Il"-"'hl |1-.1<.:4.:r7
19 66022.02 §7003.70 73107.21 ||.-;m:'s. } 15146462
20 66043.86 "{?q_(_\__ﬁ 7 5088.00 113004.04 | |151404.52
21 66a6s.70 28006.80 75068.790 ||113627.47 | 151504.47
22 | 66087.53 $8058.52 75049.57 ||113560.85 15131446
23 66109.36 8811018 75030.34 113494.27 1§12064.50
24 66131.18 ER8161.86 3 74011.11 (l113 151214
23 66153.00 88213.57 133347, 74901.87 I 11336024 | |181164
26 | 6G6174.81 88265.31 133382.02 74072.62 (111329499 | |151114.890
29 66106.62 88317 o7 133416.2 74953.37 ||113228.39 151065, 1.0
_~.— 0({:13‘4: §8368.86 13345037 7493411 115162.03 L51015.48
20° | 66240.22 $8420.68 .| |133484.89 74914-84 l[113005.71 | |150065.69
2o | 66262.01 88472.53 133519.2 74895.57 ||113020.44 150016.0%
1_1 66283.79 88¢24.40 133§§3.62 74%76.29 |l112965.21 150866.435
1z 66305.57 | 88576.30 _1:;555.&‘-3 74%57.01 11z897.02 1s50816.90
33 66327.34 $8628.22 |1133622.46 74837.72 ||I1'.\'_-‘.u..\'5 150767.39 l

g | Y

—_—— — i - '. "'“"% —
34 | 66349.11 88680.17 |133656.92 7481842 !ll:pf:.;.;:h‘ 150717.93
35 66370.87 88732.15 | |133691.41 74799.12 |l132698 72 150668.52
36 | 66392.62 88784.16 | 133725.94 74779.81 |l 112632.71 150619.1§
37 6641437 §8836.20 ||133760.49 74760.49 H11266.74 150560.82
38 66436.11 88888.26 133705.07 7474117 L12500.81 Ls0420.04
30 | 66457.85 83940.34 | [133829.6% 74721.84 [1112434.93 13047 T.31
10-11 66479.59 $8992.45 133864.32 7470251 | 112369.09 150422.110
41 66501.32 £0044.59 11353')3-1}0 74683.17 |112303.29 150372.07
42 | 66523.04 §0006.75 |[133933.69 74663.82 Jl112237.54 150323.87
43 | 66544.75 || 89148.94 [|133968.42 7464440 || 1T2T71.85 | [ 15027481
44 & 66566.46 §0201.16 |1134003.17 74625.10 ||112106.16 150223580
45 | 66588.17 80253.41 13403%7.0% 74605.7 4 I 112040.53 150176.%
46 66600.87 89305.69 ||134072.76 743586.37 |1111074.95 ll-.m" 91
47 66631.50 29357.99 134107.61 74566.09 ||111000.41 1HLL 70.03
48 | 6665325 S0410.32 II 134142.48 74547.60 [l111843.01 |150030.20
49 66674.93 80462.68 : 134177.38 T4528.21 111778.46 14098 1,41
5o | 66696.61 89515.06 134212.32 74508.81 ||t117193.08 149032.67
51 66718.28 29567.47 134247.28 74480.40 || 111647.68 149883.07
. R e | (s

§2 66730.04 89619.91 ||134282.2 74469.99 L 111582.5% 1498335.31
53 | 66761.60 £0672.38 [ |134317.20 74450.57 || 111%17.06 149786.70
54 | 66783.26 0724.287 | |134352.34 | 7443005 (11145082 ||149738.13

! ——_— ! ——i

5 66804.91 89777.39 134387.42 74411.72 | 111386:62 || 140680.61
56 | 66826.55 80829.04 |[134422.53 74392.20 [{111327.40 || 14064113
sz 66848.18 89882.52 | |134457:07 74372.85% ‘ 111250.35 || 149502.70
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16
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g e T B S - an
156 Liber 1V, Trigopometria
142 | Sinus ]ITangcns|. Secans Sinus \Tangcns Secans
o | 66913.06 ’I 9004041 ‘ 1134563.27 ?+31-1-+3 |“ 1061.25 | [149447.65 |60
1 6693467 || 90093.090 | |[134508.53 7429501 | 110996.30 149399.40 |59
2 | 66956.2% || go145:80 | [134633.82 7 427 5+5 4 ‘Hut)d-dﬂ {149351.08 |58
3 | 66977.88 1] 90198.54 1134669.14 74256.06 ||110866.53 140=01 o1 |57
4 | 66999.48 {| go2s51.51 ‘1:,;.'04..41; 74236,57 | 110801.71 :q.g 54 33 56
i 67021.07 90304 k1 | [134739.87 74217.08 ||120736.93 149206.80 |55
6  67042.66 00336.904 | 134775.28 74197.58 110672.19 14915875 |54
z 67064.24 90400.79 | [134810.72 74178.08 !110{.07.-(0 | Iil-+9|l'¢’-?6 i3
8§ | 67085,82 go462.67 |;3+S+ﬁltq T4158.57 110$42.84 | |1490062.80 |52
1
g | *67107.30 Q0515.58 134881.69 74139.05% 110478.23 ‘ 149014.89 |51
—1-| - — | s = — e | —
10 67128.95 go3638.51 !1;491?.:| 74119.5% 110413.65 148067.03 |50
11 67150.51 90bZ1.47 134952.7 74100.00 110349.12 ‘ 148019.20 |49
12 67172.06 0067 4.46 ‘ 154988.36 74080.46 110284.63 148871.42 48
13 67193.61 9072748 135023.08 74060.92 110220.49 148823.69 |47
14 | 67215.15 go780.53 1350359.63 T4041.37 11015478 148775 99 (46
15 67236.68 go833.60 155095-31 74021.81 11009141 148728.34 |45
_l-(, 67258.21 go886.71 13513102 T4O002,25 110027.00 148680.73 |44
17 | 07279:73 90939.84 135166.76 73082.68 109962.81 148633.17 |43
(8 " B¥301.25 9099 .00 135202.54 73963.11 100808.56 148585.65 |42
; e e b . — = D — —
010406.19 135238.34 73943.53 109834.36 148538.17 f41
91090.41 13527417 73923.94 109770.20 148490.73 (40
g1152.65 135310.03 73004-35 109706.08 14844334 |39
22 91205.02 |[135345:93 73884.75 10964208 | [148305.99 |38
23 OIZ§0.22 135381.86 73865.1% 10057707 148348.68 |37
24 | 8743024 0131255 13541781 73845.54 | (100513.97 |148301.42 [36
s | 67451.72 || 9136591 {135453.79 73826.92 | (109440.02 | [148254.20 |35
26 | 67475.19 : 91419,29 |1:_~'J,S:;_So 73806.29 109386.10 | |148207.02 |34
27 67494.60 || 01472.70 1135525.85 73786.66 l109222.23 :4Hlsg.‘5$ 33
e A - - itk i s o —e | —
28 (-',nlt‘:l" 91526.15 133561.93 73767.02 109258.40 148112.78 |32
29 | 6753757 91579.62 ||135598.03 73747.38 109194.60 | |148065.753 |31
10 | 67550.02 91633,12 1335634.17 73727.7% | |109130.8% 148018.72 |30
;_1“ 67580.46 || 01636.65 135670:34 ; 109067.14 | [v47971.76 |29
32 | 67601.00 i 91740.20 135706.54 7 3688.42 109003.47 | [147924.83 28
33 67 ‘f"f“-" 91793.79 '*‘74 77 73668.75 108030.83 147877.95 |2
_;_4 (‘?’f’-iﬂ?-?(’ 91847.40 135§779.0% 75649.07 1o8876.24 147831.11 26
35 67666,1 91001.,04 135815.32 73629.39 |/ 108812.60 |.|_‘!‘_‘.'84.?‘.tl z3
36 | 67 6 ;-'{m 9105471 |;~:Rs|b4 73609.71 108740.18 I47737.55 (24
‘? [ 677 92008.41 135888.00 73590.02 10868 5.71 147690.84 |23
18 ] 67 92002.14 135924.38 73570.32 10862228 147644.177 |za
19 |' 67 9z115.90 | |135960.80 3§50.61 10855889 |1147507-54 |21
ki e [ <t .
40 67 92169.68 | ;szu?.:; 73530.00 108405.54 147550.05 |20
J+| 67794-59 02223.50 136033.72 73511.18 108432.23 147 504.40 |19
42 67815.07 02277:34 136070.23 73491.46 108368.96 147457.90 18
;3 67837.34 g2331.22 |156106.77 73471:73 |108305.73 147411.44 |17
44 | 07858.71 g2384.12 136143-34 73451.09 108242.$4 [{147365.01 |16
4s | 678%a.07 02430.05 136179.95 73432.25 | |108179.39 ||1473518.64 |15
4(, 67901.43 Il 92303.01 136216.58 73412.50 :u $116.28 147272.30 |14
47 67922.78 02447.00 136253.24 73392.75 | |1080§3.21 147226.00 {13
48 67944.13 92601.01 136280.04 73372.09 | |107990.18 147179.75 |12
20 | 67965.47 || 92655.06 | |156326.67 75393.22, | [107926.18 14713353 |11
S0 79586.81 || 92709.14 136363.43 7333345 |IU?’554r2‘ 147087.36 |10
$1 6RoofB.14 02703.24 136400,22 73313.67 |1o07801.532 147041.23 9§
2 | ] | s | | | prmE—— TR | Iz
sz | 63029.46 || 02817.38 136437.04 73293.88 10773844 | [146995.14 |8
53 6Ros0.78 02871.54 136473.80 73274.09 10767 5.61 146949.10 7
P54 6Ro72.00 02925.73 1’-5“0.;'5 73254.29 107612.82 146903.09 6
i po e = | RO Pt S i il B =t
$5 | .68003.39 92979.96 'ilif‘jwqro 73234-48 1075 5§0.00 || 146857.13 B
56 | 68114.69 93034-21 || 136584.64 23214.67 10748734 146811.20 4
|‘? 68135, |;:; | 93088.49 [136621.62 73194.8 % 107424.67 146765.32 3
| {-"1"? 28 9314,:_510 Iﬁflﬁjs.ﬁ} 73175.03 107302.03 14(’?10'45 2
59 08178.56 93197.14 | 136695.67 73145.20 107299.43 ||146673.68 I
l6o | 0819084 | g3aga.s1 | 136732.75 7313 35:37 107236.87 |/ 146627.92 | ©
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68301.07
| LETL A

68412.29

G8<18.30
68359.48 |

G H6

34 | 68919.81

68040.80 ||

| s8061.96

Sinus || Tangens

I
68433.50 |

|

|

|

RN e
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3 o =] A

Elementaris, Cﬁpm 1l

.79

|, Secans

W30

l136018.50

1300§5.56

156903.13%

¥
| 137030.48

|137067

137105.23

137

il_:*i.\'-:.!l

142.606

137217.00

e

17 68gd3.02 0§234.20
38 H60004.07 993390.71
30 Ogo24.12 945304.20
40 69040.17 | 035450.85
41 | 6go67.21 || 953500.44
42 | B¢ 188.24 ‘ 9§362.08
|-
43 I 69109.27 [|"935017.74
144 6g130.20 05673.44

6o1s1.3(0 |

Gpl72.32 |

66193.32 |

46

47 |
48] 6p214. |
k= —
49 6023¢.31 |
{ |
re 692§6.30 |

]

|
= |-
¢z l - ] |
$3 69319.22 .l

i4 | 6R340.18. 1|
| e —
§5 | 693061.14 |
56 | 69382.09 |
57 fr{)*!)_l-t"-l— ||
o Y |
1\5 | 69423.08
..‘9 | "'}'1‘4-1--')1 |
6O | (||r4b5,s'4
..-..-—! - —
i

[E———

720,17 |

4-94

0$940.73

95590.5%

Q05241
96008.29

06064.21

90176.14

oh2 15

0628

A9
t;h:.'[.]..:‘._?

00400.37
90450.51 |
96512.63 1
obs68.88

1138

138666.206 |
138704.03
13583743.83

138782.66

58821.53
138860.42
128%00:36

Q5

138077

|
"..
|

130016.36

e —— ——

IS?

7

| Sinus Secans !

73135.39 146627.92 60
|
73¥14.353 1 140582.20 |

73004.08

83

[146536.52

107 %
307 5.

73055.07
31036.10

3016.23

6541.28 |

|1
1
I|@h_=#:),|.‘i | {a

46051.0% 43

Y

106365.11 14500 148 146
‘i (1) 10h 3 13 145040.41 144

2817.10 1006 1,:\”,"_-_5\.‘ !_‘,]
T270%7.23 100 145856023 |43

16

1060 § 500

|

L
145721.27 40

144
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IosQ32.06

145676.306 |

[1Tos870.34 |;.;u’-;l.p; 13
11455 86.66 (34
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1
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|I-':; s00.87
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10543594
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1144018.08 |,._
| 144 8

O4704:08
|104644-02

—_———

| :l.| L{'rlph‘.'_.w_)

1144054.30

| |144610.43 ||-.
1144¢66.51 l‘.

|14 5522.62

=

5
75.89

|
103075.37 |

7203404 1038 5489 |
2014.76
71994.57 |

- LO37 043
TO3 73405

|
!
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71074.38 ||.'_1‘(-_TF-“'? | |144042.46 |
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158 Liber IV, Trigonometria

44, Sinus | Tangens |_Secans Sinus rT.mgcns | Secans
o | 69465.84 06368.85 | [130016.36 #1933.98 | 103553.0% 143955.65 |60
|
1 69486.76 || g6625.11 13905 $.43 71913.77 [|193492.77 145912.31 |59
2 60507.67 || 96681.37 130004.453 71893.55 143860.¢ §8
3 |' 69528.58 | | 96737.67 11139133.66 71873.33 | {143825.74 |57
e — _
4 | 60549.49 I 96794.00 I 139172.83 71853.10
§ 69370.39 | )t'n\'-it- is 03 ';ri!i.;:_s';r 2 %4
6 ! 6oso1 U{,l;‘lf:"l.‘. 1 27 71812.63 |[103191.99
v, 69612.17 l.}{-uh..l.ts lf 1390200.54 71?9:'_;!1 103131.95
8 | 60633.05 019.62 ||139320. .-3 7177213 ||103071.94 |143600.97 |52
9 | 69653.92 || 76.10 |11393069.18 7175187 |l103011.96 | |143566.93 |su
R 690674-79 32.62 |1.9.+u‘< 56 7173161 !u::s;,':.c-; |[ 143523.93 |50
11 | 69605.65 $0.17 |[139447.06 7171134 ||102892.12 | |143480.97 |49
12 6071651 97245-75 i!‘:).,.ﬁ 40 71691.06 26 143438.08 43
—|— x| 1 e e
3 69737.36 97302.36 | 1390526.88 71670.7 1433905.106 147
14 758.21 Q735921 130566.30 =1650.49 143352.31 1406
1 s #79.0§ 07415.69 ||1350605.03 71630.19 143300.50 |43
| - s | p—————————— ey . ————— — - —
n 16 (n);'qg.-‘;g 0747 2.40 l'l.'_;l)b.J(\-\'l 71609.80 ||\:":.'|‘]:11'i 1432060.72 |44
1 17 6ol20.71 07529.14 ‘|1 3968¢.12 71580.58 102453.46 ‘l.;;::_“.c)g 43
[ 18 ' 69841.33 || 97585.01 139724-77 21569.27 [[102473.81 | [143181.29 |42
L. 19 60862.34 Q7042.72 13976445 TLS48.0§ 102414.19 ||.\:I:l&.(-; 41
5 20 60883.15% 976009.46 1390804.16 71528.03 11102354.61 143096.00 {40
3 07756.43 |[|130843.91 71508.30 [|102295.06 143053.42 |39
22 139883.00 71487.90 10223555 143010.87 |3
23 699045:35 139923.51 71467.62 |[102176.08 142968.36 |37
24 6gg66H.33 07027.24 139963.30 T1447:27 102116.64 142024.88 |36
| — - | 2
24 608711 9798 4.24 140003.2§ 71426,91 |{102057.23 142883.44 |35
26 20007.89 pfo41.27 140043.17 T71406,55 |101997.86 142841.04 |34
27 76028.66 08008.33 140083.13 71386.18 101938.53 142798.68 |33
2 P = ) j e AN [ R —_— J_ et il
28 70049-42 | 0814535.43 140023.12 ?11(31_51 101870.23 142756.36 |32
29 | 70070.18 | | 98212.56 140163.15 71345:43 101819.07 142714.07 |31
10 70090.9% 987609.73 140203.21 T1325.0% 101760.74 142671.82 |30
3 70111.67 98326.92 140243-30 Z13QER0 JEVOXPOL-83. 142620.61 |29
.5 7013241 98384.15 140283.43 71284.26 101642.39 142587.43 |28
13 70153.14 oB441.41 140323.60° 71263.83% 101483.26 14254%5.20 |27
I f———— = e . _
34 ,;{-.1}-_;,.\';! 08408.71 |+0_-‘.f-_;,'.\‘r:1 T1243:44 10132417 142503.19 | |26
3% 20104: 50 9Bs56.03 | | 140404.03 71223.02 1014645.12 142461.12 |23
16 70214.30 08613.30 140444.30 71202.60 101406.10 142419.00 |24
:_;,;_ 98670.79 | |140484.60 71182, |._; ] 101347.12 2
18 of728.21 140524.04 71161.74 101288.17 22
39 08785.67 71141.30 :|1L 1229.2% 21
40 98843.19 | 000§ 71120.36 | 101170.37 142251.34 |20
|'4l 98900.69 |14 ,E:;G 17 142209.50 |19
- 1 gfos8.2% 140686.65 142167.69 |18
% : 70360.14 99015.84 140727.17 7105948 |/100993.04 142125.92 117
44 70380.81 99073.46 140767.72 71039.01 10093 §.20 142084.18 |16
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Tabnulys ﬁ-
Blisim, tan-
Eentinm, fo.
Cantim
salculan;
Modys,

—

Sinuy pri-

Marii qui
Qiomodo

"opurandi,

ig, 2
lcon' ET.

Elementaris, Caput 111,

CAPVT IIL

De flrulturatabularum finuwm 5 tan-
gentium €8 [ecantinm s [eu de modo

eos calculands.

BRevimmé pertraGabo qua ad ftru&uram

precedentiom tabularum, fea ad modum
eas calculandifpectant, Quainre Geometri-
cis Elementis Euclidis, & Arithmeticd opusha-
bemus, Quitamen folo ufutabularum conten-
tus cflevolet,omittere poterit totum hoc caput,
& adfequenspergere.

Ad conltruionem igitur tabulari finuum ,
tangentium, & {ecantifi,anteomniaafflumendus
eft,radius certavum partium, Nobiselt partium
10000000 yalisaliarum. Quarumcunque au-
tem partivm aflumatur,finus, tangentes, & fe-
cantes fer¢ omnes ad eum funcirrationales , hoc
eft, numero partiumintegrarum, vel etiam fra-
&ionum , praciséveraruminexplicabiles, quo=
niam plerique finus reperiuntur per extrztio-
&ionem radicis quadrate ex numero non per-
fe&é quadrato, cui proinde fractiones adhz-
rent,qua adjun@e radici, reddunt illam julto
vel majorem, velminorem,utex Arithmetica
noftra patet par,1. cap.3. art.y. Iraque tabulz
finuum , tangentium, & fecantium exa&z nullo
modo dari poffunt. Tales tamen effe poflunt
ac debent, urin iis pullus numerusablitavero
perunam integram earum partiu m ,\quarum ra-
diuseftaflumprus. N oftrarum certé tabularum
pumerusnullus abeft & vero vel unicd particuld
10000000 pa:‘tiun‘n,quuniam in conftru&ione
jllarum affumptus fuit radius longé major quam
10000000 partium, quod facere neceflarium
erat, utabinventis (inibus numeriilli i dextera,
in quibus errorefle poterat,abjicerentur.

In inveniendis porrd fingulorum graduum &
minutoram finibus ( ex quibus deinde facilé
eruunturtangentes & {ecantes ) variivarié pro-
cedunt. Nos inquirimus primo finus quosdam
primarios, & ex hisdeinde (ecundarios omnes.
Primariosvocamus, ex quibus reliqui deducun-
tur, Tota praxis continetur in fequentibus
l‘rupoﬁticmilwus.

Pmpoﬁtio I. Problema.

Sinus primarior jr}‘p[; utare.

Slnus primarlosl}atunnus quatuor , prater
finum totum, nimiram {inusgraduum 30,
18,36, & 45.

Primoitaque,latus hexagoni circuloinfcripti
zqualeelt femidiametro etusdem circuli, per 1.
guarts Enclid. Cumigitar femidiametrus , five
finus totus DC, vel D A, autD B, ponarura
nobis partium 10000000, erit totidem partium
chorda AG 6o gi':l.duum yqua cft latus hexaga-
ni; ac proinde cius dimidium A L, vel GL,
quod eft inusarcus A H graduum 3o, per 3. De-
Sinit,hujus , exitpartium 5000000,

Secundy.Cum recta B1C (it chorda quadran-
tisBK C, eriteiusdimidium B 1, per Coroll. j’"ﬁ-
l‘\f. Definit, huius , (inus arcus BK 45 graduum,
I'-“iil_é autem {ciri potelt per 47.prs. Esclid. quot
Partium (it linea BIC, cimtriangulum BD C

. ﬁ‘l'cﬁangu]nm ad D, & latera B D, D C cogni-

£3, nimyrum fingula partivm 100000003 erit

59

enim fumma quadratorum utriusque partium
200000000000000 ; culus numeri radix qua-
drata 14142136 clt linea BIC; dimidium verd
cjusdem eitlinea BI partium 7071068, qui eft
finusarcus BK,vel C K graduum 4.

Tertio, Dividatur A Din E bifariam, & du-
caturre@aCE; comque CD, D E, trianguli
re@anguli C D E notz {int, hzc partium
§000000,illa1oo00000; erit, per £7. pri. Eu-
chd.re@a CE partiom feré 1n8o340.Hzctrans-
feratur ex E in F, & auferaturex illa E D par-
tium foo0000; reltabit D F partium 6180340,
que eltlatus decagoni, hoceft,chordaarcus 36
aradui ( per ea gua demonfirat Prolemasslib. 1. Ma«
gug Syntaxeos,patetq, (#mex I Secundey 5 5, Decims
zertsitum ex 9. Decimi ter, Enclidis, ) ac proinde e-
iusdimidium 3090170,eft finus18 graduum.

Quarto. Curw triangulum CDF fit rectan-
gulum; erit, per 42, pri. Enclid. quadratum ipfiug
CF zqualequadrausipfarum CD, DF; ergo
ipfa CFerittry55705, qua eft latus pentagoni,
feu chordaarcus72 graduum , perro. Decime ter-
tié Enclid, cujusdimidium eft finus 36 graduum
nimirum §877852.

Propofitio 11, Problema.

Stnus femndm‘ms ﬁ;ppum re,
Hﬁbitis (inibus primariis, facilé fupputan.
tar fecandarii,  Ac primd quidem finus
Fomplcmeutorum quatuor primariorum jam
inventorum,

Primo. SitarcusC D30 graduum ; erit ergo
ciusfinusreGusED, vel AF iplizqualis, per
34:prisEnclidis partium soooo00, Complemen-
tum arciisCD eft arcus D B, cujus finus eft li-
neaDF,vel E A iplizqualis, per 34. pri. Enclid,
quam ficinquirimus.  In triangulo re@angulo
A DF,latera AF,AD,notafung,illud yoooooo,
hoc1ooooo00o, utpote femidiameter, Itaque
cum, per ¢7. pri. quadrato reGte A D zqualia
fintquadratareGtarum A F, FD; G quadratum
ipfius A Fr:x‘-:]u:uir:nm A D tollator, remanebit
quadratiiipfius F D partiti 75000 0000000003
cuius radix quadrata 8660254 , eftfinusarcus
B D graduum 6o, complementinimirumarcus
C D jograduum,

Eodem modo reperiemus finus complemen-
torum 36 & 18 graduum;, hocelt, finusgradunm
5.},&'7z.5_1|msmmplcmcnti graduurﬁ 45 » eft
zqualisipli inuirecto graduum 45.

Secunde. Sinus arcuum dimidiorum fie reperi.
untur, SicB Cquadrans.B Darcus 4¢ graduum,
cuius finus DF antearepertuspartii 7071068
cupis habere finum arcus B E graduum 22. mi-
nut, 303 qui eft femiffisarcus B D graduum 45,
Sicprocede. ArcusCD eftzqualisarcui BD ;
igitor & finus H D, hoc elty'A F eft zqualis fi-
nui DF:fubtra@oergo finu AF 7071068, ex
A Bfinutoto,celtar BFfinus verfus arcus BD,
nimirum 2928932 ; cuius quadratum cum qua-
dratoipfius D F facit §8478645321248; cuins
radix quadrata 7673668, eft chorda BG D ar-
cus B D :femiffis eius BG, nimirum 3826834,
eft finusarciis B E gradoum 2. 36.

Eodemmodoreperies finus graduum 15, &
9, cum fint dimidii gradunm 30 & 18,

Am;qwm#f{m:}.rpragrra':'.-xmur,drmwﬂrmu&m;
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Fig. 2471,
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Fig, 246,
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¢ft [equens Lemma ex Elementis Enclsdia ; nece(farivé

enim nobis exitad veliguos finses snveftigandos.
Propolfitio 11I. Lemma,

Siin cireulo quadrilaterum defcribatur ;
erit diametrorum reclangulum aquale re-
(tangulis aboppofites lateribus defcriptis,

“tincirculo A D C B, quadnlaterum ABC
D, cumduabusdiametris A C, BD defcri-
ptum, Dico,rectangulum diametris AC,B D
contentum , @quale effe rectangulis duobus,
quorum unuinlateribusoppofitisAB,DC,al-
terum lateribusoppelitis A D, B C continetur,
Fiat enimangulusA DE, angulo BD C zqua-
lis, per 23. pri. Enclid. Quo fatto,eruntrriangu-
laD AB,CDE zquiangula, Nam Anguli A
B D, AC D,funtxquales,per 22, tertir; anguli
verd AD B, CDE,zquales funt, per ftructu-
ram ; & per Ao, pri., ((flm enim Angulus AD
E angulo B D C zqualisficfudtus; (i utrique ad=
daturcommunis B DE, erunttoti ADB, CD
L ;\;g]u;al:“.u Yluntavtem & i'c!iqui duo zquales,
perza.prr. Igir triangula AD B, CDE =-
quiangulafunt jacproinde critut AB ad CE,
itaBDad D C, per 4. fexei.  Cum autem qua-
tuor reGax linex proportionales funt , eft re-
cangulum mediarum zquale re@langulo extre-
marum , per 16, fexts, Igitur reCtangulumipfa-
rom DB, CE, zqualeeftreétangulo AB,CD,
Rurfus wiangulaBCD,DEA, funtaquiangu-
la. Nam anguli BDC, ADE =zquales funt
per conltructionem; anguli vero CBD, DA
E,per 21.tertic; & reliqui perz2. pri. Eftigitar
utCBad AE,itaBD ad ADper 4. fexti,  Re-
& m;;uhnm',g:_:n;r mediarumBD, AE, :L‘qu.llc
eft re@angulo extremarum BC, AD. Cim
itaque rectangulum DB, CE, aquale fit
rectangulo AB , DC ; & reGtangulum B D,
E A .xqualereGangulo BC, DA ; ﬁntquc re=
;"r.mglﬂ.a iplarumBD, CE, & ipfarum BD, A
E , zqualia rectangulo iplarum BD, A C, pers.
Secundi erit & re Ci-':lngulum ipfarum B D,A G,
aquale duobus 1'L‘¢t;mgu|15 laterum nppuﬁtm u
quadrilateri,nimirum reGtanguloAB,DC,&re-
&angulo BC,AD; quod demonltrandum erat.
Hisdemonftrates pergo , ¢ snveftigo religuos om-
nes [irised nm;..rf:_«‘.='r"fr‘41rf;f.':'m AC WNREOYHW L0L1HS qitd=
drantis , Pn‘ﬁ‘z{u.’:c'm!:! Problémata.

Propolitio IV.Problema.
Sinum arcis equalss duwobus arcubus
quadyante minoribus,quorum finus noti
Juntinvenire.

Otuscirculus A B C D.intelligator divifus

tantimin 180. partes ®quales , ut omnes
fubtenfx tint inftar finvum :  {ic enim fet, vt
quod demonftratar de chordis, intelligi poffit
demonftracum definibus, qui funt dimidiom
chordarum,  Sicigitur arcus BC D, 2qualis
duobusarcubus BC,CD,quorum B C fit30,
C D 18 graduum, ut totus arcus BCD fic 48.
graduum,cuiuu[Enuslit)litim-uuicndus. Sic
procede, SinusarcnumBC,C D, qui funt li-
linee BC, C D, funt noti » pert, J’.:f.-_;'m capitss ;
crunt igitur & complementorum finus BA,D
A noti, per 2, butis cap. ilie nimirum 6o grad. hic
r2.grad, Sibus B Ceft parvum so00000,B A
8660254,CD 3090170, D A 951056 4 ut o=
ftendimus in pracedentibus, Cum igitur fi-

Liber IV Trigonometria

gura A BCD fitquadrilateracirculo infcripta),
&diametris divifa; & reGangula contenta fub
BCDA;&ubDC,BA,zquentur reangu~
lofub diametris C A, B D concento,per 3. busses ;
fi ducasCB 5000000 inD A 9510565, & C D
3090170, in B A 86602§4; atque produlta
47572825000000,8 26761657103180 conjun=
xeris; pradibitre@angulum diamerris AC,B D
contentum,fcilicet 74314 482103180this autem
per C Ashoceft, per 10000000 divilis, prove=
nient 7431448, {inus BD arcus BCD 48 gra-
uum,

Atg; hoc modo snveniuntsr omninm arcsym duo-
bus arcubus conpuntlis quadrante minoribus agna-
lesem 5 i finus dsttormm dseorsns aycusm noti fuerint.

Propofitio V. Problema.
Sinum differentic duorum arcuum quadrante
minorum s quorum finus notifunt,
Invenire.

It arcils majoris BC D 4 graduum , finus

re@aB 1D :finus verd arcus minoris BC 18
graduum, ficre&ta BC; finus denique differen-
ua DC 27 graduum, fitreéta D C, queminqui-
rereoporteat. Sic procede. A B CD eft qua-
drilaterum habens proprictatestertiz huius ca-
pitis; & linusarcus BC D, nemperectaBD,
cft per 1. biims cap. partium 7071068 ; totidemq;
ctiameft D A priori 2qualis » mpou‘graduum
45; finus totus A B eft 100000005 finus arcus
C B eft3090170; AC 9510565,Sinus CB ductus
inD A, facit21850802201560; finusvero AC
duGusinB D, facit 67249851833420. Subtra-
{tisjam 21850802201560, €x 67249851733420;
reftant 45399049631860: quibus per A B, hoe
eft,perfinum totum divifis, reftatCD partium
4539905 5 qui eft finus 27. graduum,  Eodem
mrodo proceditur in aliis.

Propofitio VI. Problema,
Omnium gradunm ¢ minntorum quadyan-
vis finus fu (pputa re,¢o tabulam finunm
conficere.

EZ\’. quatuor pracedentibus Problematibus

totatabula finuum peromnes gradus & mi-
nuta quadrantis [upputari facillimeépoteft. Ha=
bitis enim {inibus primaciisgraduum 18,30,36,
4¢;habentur dimidii graduum 9,15, 18;&ho.
rum complementa 81,75,72. Differentia inter
15 &18,{unt 3; ergo & finus 3 graduym haberi
poteft.Summa 45 &3, eft 48, (emiffis 48 eftag,
femiffis huinseft1z;huius €, huius 3 ; dimidinm
huiuseftgradust, minutazo; dimidium huius
funtminuta 4¢.Igitur habito finu minutorfi 45,
qui eft 130806, {i dicas: 45 minuta dant 130896,
quid dat r.minutum 2 reperies finum hunc 2909,
Quo hahito alies finus per minuea facilé fuppue-
tabis peraurcam Arithmeticz regulain.

Propofitio VI . Problema.
T abulas tangentinm ¢ jg_rc'rmrr'um  fuppusare.
- ["‘Abulas'l'ungcnnum facile I'upputabis. Sit

enim quadrans AB C, arcus datus CD,

complementum D B, tangens arcus dati fic fu

C G, Hancinvenies,fidicas:ut finus comple-
mentiFD, hoc eft, AE ipfaaqualis ;adlinum
arcus dati ED,itafinustotus A C ad tangentem
CG. NamtriangulaAD E,AG C, {um zquis"
au;;uln,pn-z.Sc.rr;,idca queper 4.5¢cati, utA E ad
ED,itaACadCG, Eidem

Fig, 247"
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Elementaris Caput 1V,

Eidem facilitate fupputabis Secantes. Sitenim
A G fecansarcus CD dati,  Inveniescam, fidicas:
ut AE finus complementi arcus datad A D finum
totum, ita A Cfinus totusad fecantem A G. De-
monftratio eft cadem ucantea,

Aliterinvenies eandem fecantem , fidicas: ut E
D finusarcus dau, ad D A finum totil_m;itil tangens
C G ejufdem arcus dati,ad fecantem G A, Demon-
{tratio cft cadem.

Confectarium.

X diis hoc capite conftat, tabulas finuum,
Jtangentium , & {ecantivim non efle ullr.|c-.1u:'t—-
queaccuratas,ut fupra infinvavi,tum ob caufam ibi
di¢tam , tum quiain calculo arcus adhibentur ut li-

" CAPUT IV.

De ufu Canonts triangulornm
féu Tabularum Sinuum, Tangentium,
€9 Secantium.

Jfrabm’un‘;' l l Sus pradictarum tabularum confiftit in duo-
n . 5 s - . .

u:””” 2 buspracipué. Premo,utexipfisvelcujushibet
REEnLIN, : &7 s 1 -

M rcusaurangult dat ingiiratur finus, tangens, & fe-
feeansiy MCUSautangu 1 dart inguiraturfinus,tangens, &

its in o €IS 5 vel € contravio c.'ujlllv].!irllrillql.‘: » tangentis fe-
tunﬁﬁ” CANKS arcus aut '.J_nig,n]:ix, Secundoe ; ut ope finuum
tangentium, & fecantium tanquam ;:!]Lunptorum
Jaterum triangulorum, ex notis lateribus,aut angu-
lis, dati cujusliber trianguli , inveltigentur czrera
» ] ] 2 =
ignota, modo infinuato in principio hujus libri, &
capitbus fequentibus fuse explicando. - Primum
Vs cano. \-_ocuu{-.n_nL:um]usn'mn:_:,ulqum,nhuum[)mum
LN lumcmU‘i;lnuulnl'tl:‘n. Dt.'}‘!1'1[110110(‘L'Lll\l[(,‘,lit‘ill—
Lelorym, teroagemus (equentibus,

Propoﬁtio I, Problema.

Dato arcw quadrante minore , utrum-
que ejus [inum , tangentem., €S [e-
cantem v'epum'e,

! datus aveds guadrante minor non excedit dimi-
dium quadrantss, fer 4 f:ﬂ'i':!({[r.-‘ﬁ ) GUATE PHIEY 1t
gradunm iz [uperiore partet: thularim, nempe hjﬁ.m‘ -
te prime columna ; ¢ e regione in trabus proxime [e-
f!.’fﬂ'h’{;b}‘ﬁ colsmis f;af';):_‘g.::;“j f,f{) Pa'u ‘{_J:«'r;;’ ff!}!flr.c ,.ffmfm,
tangenten ['_-,'w-ﬁ-r,;.?;.'fm sin rc,’w‘m.lj vero tribus coli-
minis invenies [inuna , tangentens; ¢ [ecantem com-
plements datiarcss. Qwodfi datus arcws adjunita ha-
betminsma, defcende a gradu in fronte prima columne
anventoper (eriem minutorum u faue ad mnssim dig-
tum , ¢ abinvento minuto procede ver fus dexteram
rrpf'rfrfc}w wt antea [ub proprigs itwlss finsm 5 tangen-
tem 5 (5 fecanten tam dats arcus , quam complements
P, fisss.

Si vero datus arcus quadyanteminor excedit dims-
dinm quadrantis,quere numerum gradusm in inferio-
reparte tabularum, nempe tn calee oltave columne; 5
fi .fdf:mﬂ.z babet minsta, in J’z"r.rr: mienstorsm afcende
ufgue ad minutsm datwm i reperiefgue ¢ regione fub

JFroprigs titselis in primis tribus colummss [invm o tan-
,‘-f“": 16, & [ecantem dati arous , im religuis verotribus
bibebis i, tangentem, (5 [ccantém Gomplementss

o s :
EXEMPLA. Sitprimo datus arcus Gr. 27,
M. 23. Quare 27 in fronte prima columnz , & de-
fecende perferigm minutorum ufquead 23 inclufive;
reperiefq; ¢ r_cgium- fub proprijs tituiis_ﬁnum s tan=
;;vntcm 3 X {ocatem qua {1tum, tam datj -l!'(lih,Lll]:l[n
complementiipfius, Sit feoundo arcus datus Gr., 56,
M.33 (llr‘.:rl';ll_ltLl‘l'gI':tdlllSill calce oftava columna,
& afcendaturin ferie midutorumulque ad 33 inclu-
five;dccurretg; ¢ regione fub proprijs titulis finus,
tangens , & {ccans datiarcus , & ejus complementi,

Propofitio 11. Problema.

“Datiarcus qaad}’:zmwﬂdjm?& wIruIng;
[inum,tangentem, ¢ fecantem
INYERITE, 0
datus avcus fit major guadrante , fed minor femis
ctrcwloysd est, munor guams 180 graduum; detrahe
arcum datumex fermicircnlo, ¢r cum refidso arcn ope-
rareut prizes: hujus enim arciis iimtu.t.l:];;\'ns,&‘llu-
cans, cft etiam finus, tangens, & fecans arg lis qua-
drante majoris, propterea quod duo arcus femicir-
culum u.)mpicnt:'s habeat cundem{inum, tangens
tem, & {ecantem, ut diximus cap. 1, Dehnit. 3.
EXEMPLUM. SitdatusarcusG.123,M.27,
Subtrahatur ex{emicirculo, hoceft, ex G. 179. M.
€0 ; remanetque arcus mi-

nor quadrante G.56. M.33; | 179. M. 6o
cujus finus,tangentes, & fe- | ,,;‘ KE e

cantes , funt etiam finus,
tangentes, & fecantes arcus
G. 123 M, 27, 1lli autem
habentur per Problema pracedens 5 ergo & ift,
Propofitio 111. Problema.

Dati arcus ﬁ).rm?z cverfum eruere.

[(_i, 56. M, ;_;'

R

R cus datus, cujus finum verfum extabulis ce

ruere defideras, vel eft minor quadrante, vel
major. Inutroque cafu ita procedatur,. Per prece=
dentin Problemata snvensatur dills arens finus com-
plementt 5 & én primo cafu | whirabatur ex fins toto, et
refidustm erst finusverfus aveus dati: i fecundo verd
cafisaddarwr finus tors, & [umma vefultans erit finus
verfus arcus dari, Ratio patet ex capite 1. Definit,
§e & 6,

EXEMPL TUM.
Arcusdatus minor quadrante. G. 27.M., 23,
Arcus J.mlx111.11:_:1'{',11.\.:1!':2111&.'. G.152.M37.
Complementum comimune G, 62. M. 37.

Sinus totus fen radius 10000000, 10000000

Sinus complem.fubtrahen. 8879492 addédus 88794 92,
Sinus verfus quafitus 112050 5. 188 794;:
ArcusGrad. 27.M.23. Arcus G52, M. 17,

Propofitio I'V. Problema.
Invenire finum verfum complementi
dats arcus,

Oco arcus dati [umatur arcus complementi, ¢
hufus arcits complements quaratnr fims ver[us
per Problema }Jr:mec'ﬁ.n' 5 hajuas enim arcus finus ver-
fus 5 est finms werfus -t'w?fp."mf;w.'u arcus propofits,
EXEMPLUM:. Sitdatus arcus G, §o; eritar-
cus complementi G, 30, Hujus queratur finus
vcr{i:spurpra:u:a.icus Problema, & habebitur finus
verfus complementiarcus G. 6o,
0 Pro-
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Propofitio V. Problema,

“Dat: arcus chordam invenire.

Ntiqui, antequaminvenirentur tabul finuii,

utebantur chordisintrigonometria, qua ni-
hil aliud funt quam dupli finus arcuum {ubduplo-
rum,utpatet ex cap. L. Definit. 1. Dato ergoarcu, (i
chorda inquircnd:! elt, eaficiovenitur, Arcms da-
s dividatwer bifariam 5 ¢ medietats guaratur Jiries
rethus per Problema 15 finss inventus duplicetnr, &
nemer s produtlus erie chorda arcis dati. EXEM-
PLUM. Sit arcus datus G, 60. Dividatur bifa-
riam, & medictatis , nempe 30, quaratur {inus|re-
Ctus, qui cft 000000 s hic duplicetur , & habebi-
tur 10080000 pro chorda arcus G. 60; qua qui-
dem chorda in hoc cafu 2qualis cft femidiametro
civeuli, feufinui toti, quia cft latushexagoni circu-
loinferip.

Propofirio V1. Problema.

Sinut, tangenti, Secanti datis debitum
Arcuyi invycnre.

Innisy tangens, fecansquaratmr in tabula ; velfinon

THVEIALIY § [HIRALHT 'J{-:'ax‘r?ﬁé Hizjor, ':'t'.l'r‘fﬂi'fi,‘t‘f?ffl:'
minor; ¢ d numero snvento procedatier ver [ firi=
[hram , amt dexiram , ufque ad privam ant oftavam
columnanyy tllec e gecurvent munaarcus qsrxﬁu »
¢ in capite vel calce efufdem arcus gradus. Et hoe
modo pr acedendum it quandoconftar arcum quafitim
¢[fe quadrante mixorem ; quando autem est major guas
drante, tunc arcus tnventns debet fubtrabiex [emiciv-
culo fen gr adibes 180, ¢ refidusnm erit ayens guadran-
te mafor quafitns. Pulchre autem operatio in trians
gulistam retilineis, quam fpharicis, docetanacci-
picndus fit arcus quadrante major propofito finuj,
tangenti, fecanti refpondens, an vero minor,ut {uis
locis apparcbit, EXEMP LUM. Sicdatofinui
45399. 05, invenies refpondere G. 27. M. 0: Tan-
genu120593.27, G.50.M. 20. & ficinreliquis, At
profinusz4 8915, quemnon reperiesin tabula,ca-
pics propinquiorem finum §34:84. 40, cuirelpon-
dent G.32. M. 20 &c.

Propofitio VIL Problema.

Eundem arcum invenive;quando numes

rus datus eSt [inus, tangens, fecans
complementiarcius quafits,

Odemmodo procede » wtin precedente Problemate,

O arcus -n-:-{;m.u;-;rp::c'nmpfc:;.rmmm; hoc enims
ere arous quafitus; mifi forre conflet aycum quafitsm
(I{,TE' maforem quadrdzte s 1HNC Crikms AYCHS per prace-
dens Problema rywenties , (& quadyante auttus, est hle
s quaritar. EX EMPLUM, Detur finus com-
p!, ment :ri:cuius‘;ll;l:us hic numerus, 48455. 52.
Hujus ranquam fintis quare propriumarcum, per
pracedens iroblema, G.28. M, 59. cujus comple-
mentum G, 61. M. 1, dhmlsqu;xlitus. Atfiejuf-
demiious 48455. 52 fitcapiendus arcus quadrante
major; inventus per pracedens Problemaproprius
arcus G 28. M. 59, auctusquadrante , nimirum G,
118.M. §9. datarcumquafitum,

Propofitio VIII. Problema.

Idem p?'wﬂﬂ?'ﬂ’a quando numerns datus
eft [inus verfus.

I datus finns ver (s minoy 5t quams inws totss, de-

trabe ipfum ex finstoto; fivero major quam [ins
totss , detvabe buncexillo; & ?’{'ﬁﬁ’m guare ayoum per
pracedens Problema.enmaue deme 4 quadrante in pri-
mo cafu, adde vero quadranti in [ecundo eafuycr habe-
bis arcum dats finusverfi. EXEMPLUM. Sit da=
tus finus verfus 153 69, radio, 0000000 minor:de-
meillum ex hoe, & relinquetur finus 99847.31,G.
86.M.50: hicarcus demprusex G. go. dat G.3 M.
10. pro finuverfoir369 dato. Sititerum {inus ver-
fus 199847. 31 major radio : deme ex co radium
10000000, & remancbit finus 99847.31, G. 86,
M. yo: hunc arcum adde gradibus 90, utfiatarcus
G.176. M, 50, cujus 199847, 31, elt finusverfus.

Propofitio 1X. Problema.

Idem preflare , quando numerns datus
eSt finus verfius complement,

Finerum datum [1btrabe ex finstoto, velbuncex

HHIBEr0 dato , (T Cfits quare arcHm, & babebis
antentsem y [fve numerss darus [it munor fink toto, five
major,

Propoﬁtio X. Problema.

Datd chordd, ejus arcum invenire.

C Hordam datam [eca bifariam,ci femiffem quare
(b titnlo finsenme, G arcum finvsinvento refpon-
dentem duplica; evirgne refultansaremsquafius. Ra-
tio paterex dictis cap. 1. Dechinit. 1.

Pr0p0ﬁtio X1, Problema,

Partem 1:3'::}:0;':‘:'021:14’:';?: pro minutis fe-
cunds reperare.

R oblemata pramiffa fupponunt arcus datos el
fein gradibus & minutis primis tantum; item
numeros datos contineri in tabulis. Quiaverd fa-
pe gradibus & Minutis primis adharentiecunday &
fape numeri dati non continentur intabulis; lequé-
tiadocebunt quid in pradiciis cafibus {itfaci¢dum.

§ 1
Quid obfervandum, quando minuta fe-
cunda negliguntur,

Inuta fecunda gradibus & minutis primis Afrus4 ”

adjuncta plerumdue a Mathematicis l](,‘gli-"”"”’l“?:;i—
gunturin calculo triangulorum, prafertim quando ;':::::f 5
P n_:blumapmpulimm elt folitarium, S unicaregu- ;. ome-
li trium abfolvitur, & ex {olutione ipfius non pen trim, quit
det folutio alioram problematum : quod plerum- ficsendi:
que in Problematibus ad Geometriam prafh';-u‘n
fpeCtantibus contingit. Inhoc igitur cafuoblerva
hanc Tcgulam. Quando minta fec sl [10t pancio-
Y quAm 30y ACCIpein tabula arcem gradunm & Wi
mtorum datorum:: quandovero funt pluragiam 30,
Accipe arcum Jequentem. IJ_XEMPII--UM- Stdatus
arcuselt G, 1§ M. 7. Sec. 18; '_.'lL'Clp]ll.Il' un.a[:-_uln ar-
cus G, 15. M. 7. neglectisi8 fecut dis, quiaiuur;'_i-

tyale-



Trem, q!f.-i'-
o non ne.
Eliganeur,

Elementaris

tra femiflem upius minu primi , & neglecta exi-
guum errorem inducere puf]'um;, Siveroclt Guis.
M. 7. See. 435 tunc 43 lecunda reputantur pro uno
primo, & ideo pro arcu dato accipitur intabula ar-
cusG.i5. M. 8. Ethxe pr,l.\:is cmnmuuitcru[?iur—
vatut, quiacommuniter non requiritur major {cru-
pulofitas,

Seomrlesestrario de finibus r.n{efm.'.rbr.f: s & fecan=
Ht”ﬁ'.n, .';r.':‘d.’ufu in f;;{')m;:_i mnon ?'t‘;»‘f?'ﬂ:‘?.’Irr:r'l{??'fza‘.';,w :I‘_ S| -
wm finus datus effct 4518321, & proipfo quarere-
turarcus;ejus |-.J:,‘0;1(::'11‘#\'11,'*:11!‘ linus 4519158, quia
hic eft ipfi vicinior q‘u;im finus 45165. 63; &arcus
quafitus dicareturcfle G. 26, M, g2,

§. 11

Quid obfervandum, quando minuta [¢-
cunda non negliguntur

Uod fiminutafecunda non vis penitus pegli-
gere,inquire partem proportionalent iphisre-
{pondentem, hoc modo.

Quando pro arcw dato quaritur finus, t ngens , fe-
cansy acctpe differentiams inter finum aress proxime
maforss s ¢ [inem arcus Jp;-'a.t‘mnf' miinoris avow dato
( f Hf;!.‘-'.:f'cﬁd[ﬂ MUY 6 TROY e eX I['urr y CHL :er'_
dem differentia debetur wnsms minweum primsm , five
6o fecunda . quia finguls arcusproximi tn tabula diffe-
THnt inter [e wnominuto primo, [eu 60 fecundis.) Utere
deinde rc';i.',f.r’..? asered e Acithmstic e, dicendo: fi 6o fe-
conda dant totamean differentiam quantam differen-
tiam , dnbunt propofita fecunda? i quotus refultans,
Jive differentiasnventan quoto, evit pars proportiona-
lis. Hanc adde finut arcus P:'a.'u.'rrm“mmoru, & effi-
cictur finusvellusarcuspropofiti. ldem faciendum de
tangentibus , ¢ fecants ﬁn‘. EXEMPLUM. Sitar-
cus propofitus G. 4. M. 5. fec.37. ad quem inta-
bula quoad minuta proximeé acceduntarcus G. 6 4.
M. 6, & arcus G, 64.M.5. Hisarcubus intabula

0 1
1 major 4. 6. ]
Arcus g o, Sinus &
J minor 64.5. 3

89955.78.

89943.27.

Difterentia G, 0. 1. ut o 11.

1341,
Partesrefpondentes

778

adﬁ:yipli_ funt hi_ l"}nus:_Sgpsg. 78. & 89943. 27.
Accipe 1gitur difterentiam inter hos duos f{inus,
fubtrahendo minorem a majori & invenies 1251

Caput 1V, 163

PArtes ; qua minuto 1, feu €o fecundis rcfimnrlcnt,
Vide jamper Regulam auream,quot partes refpon-
deant 37 min, fecundis ; & invenies 771,cum 2 fe=
xagefimis. Addeigitur771 (nam f"r.:_t't:'u a5 negli-
gitur, cum minus valeat quam 3 ) ad {inum 89943.
27; eritque numerus produdtus, 899 59,98, finus
arcus G, 64. M. 5.5¢c.37. Eodem modo procede in-
rangentbus ¢ fecantibus.,

Ouando pro numero daro qgharitny arcus, :fr:f."lna
a‘&‘fé‘."t‘?ﬂfﬁm nter [insm proxime minorem , ¢ finuns
proxsme majorem; item dsfferentiam inter inssem proa
pofitsem 5 ¢ sllumin tabula repertsm & guo minsisdife
fert, & arc: [i differentia anter duos finus in tabula re-
pertosdat feg, 6o, addenda arcns finus proxime minoris,
vel anferenda ab arcu [finys proxime majores prou
videlicet [umpta fuerst differentiainter finum propaofi-
timy (5 itk proxime mrfwr'fm,m.",(ﬁ'c.\:;??;f‘ mafo=

1 . \ et
e ,} 111 f).ff-'c'.i’!fﬁ' dP'L‘J:‘IJ’!JEa"‘.‘ F?'ﬂ.‘l.'l??.’t‘ PRAJOTES o "(-'t.'f

proxume minovés ; quot fecundapoftulat differentiain-
ter: [inum pro Fqﬁ}mﬁ ¢ [insem proxsme minorems , vel
proximeé majorem , addends arcus fings proxime mie
novis, vel auferendaab arcu finns proxime majorss, ue
habearsr arcis p:'alpuﬁr.r finsss ¢ Nam bac [ecunda per
Repulam anreaminventa, addita arcmi finses proxim 3¢
minoris, velablata abavcu L fini4s ]ﬁr-:.nmrl' maYor sy da-
buntarcum finus propofits. EXEMPLUM. Sit pro-
pofitusfinus 89950. 98,quiin tabula noninvenitar
pracis¢, fedproximé majorc(t 890¢5. 78. & pro-
ximé minor899.43. 27. differentesinter e partibus
12513 & arcus diétis finibus refpondentes differunt
{ec. 6o; differentiaverd inter minorem finumin ta-
bulainventum, & inter finum datum eft 771 Di¢
ergo: I'tdjﬁhcrt'utmzjl minori arcui G 64.M,y¥.
addit 6o fec: quot addet eidem differentz 7912
Reperies fecunda 36 13, hoc eft, fecun. 37 feré
adijcienda minori arcui G. 64 M. . itautarcus ré-
{pondens finui dato 8995098, fitG. 64, M, 5. fee,
37tere. Eodem madoprocedesinalijs,

Annotatio de Angulis.

Vacwungueditafunt huc rg,fq;_;c de arenbus refpea
Clo finstsems tangentium, ¢ fecantinm y v de fi-
nibus, tangentibus, ¢ fecantsbus refpelluarcuum, rew
ferenda unt etsam ad angulos: nam,per ult. Sexri Ey.
clid, cadem est ratio arcuum ¢ angulorsmac 5 pfis dr-
cubus [ubtenformm , ¢& una eademaue ¢St Htrorumqgue
m.'.wﬂn' Ay GUIALAM AYCHS qmimm{r)r:f!; men, wrantur
gradsbus ¢ minutis, mt [ipra etsam
CAp 1. TRONHINIHE

O: LIBER
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