This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was nevel
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domair
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey fro
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belon
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have take
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the fild&e designed Google Book Search for use by individuals, and we request that you use these fil
personal, non-commercial purposes.

+ Refrain from automated queryirigo not send automated queries of any sort to Google’s system: If you are conducting research on m:
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encc
use of public domain materials for these purposes and may be able to help.

+ Maintain attributionThe Google “watermark” you see on each file is essential for informing people about this project and helping ther
additional materials through Google Book Search. Please do not remove it.

+ Keep it legalWhatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume |
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in al
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on
athttp://books.google.com/ |



http://google.com/books?id=u-IGAAAAYAAJ&hl=En

Digitized by GOOS[Q



Digitized by GOOS[Q






SohmeDel Eloments. - o
(4 . R
S B




ELEMENTA

TRIGONOMETRIAE
m SPHAERICAE

CLAR. ROGERIO BOSCOVICH

EXCERPTA, L }
ET PROBLEMATIS ASTRONOMICIS ET GF.OGRAPHICIS

c/fj}. YILLUSTRATA &7‘”‘

' NEC NON

\

CANDRES SINUUM ET TANGENTIUM PRO DECIMO
QUOQUE MINUTO, CUM EORUM LOGARITHMIS
UNA CUM TABULIS LOGARITHMORUM
NATURALI SERIE CRESCENTIUM
AB I. USQUE AD I1000.

EXERC!TATIONI AUDITORUM

MATHESEOS PURAE ET MIXTAB
ADCOMMODATA ’ :

JOANNE. SCHMIDEL .
IN UNIVERSITATE LEOPOLDINA VMTISLM&

UNIVERSAE MATHESEOS PROFESSORE REGIO PUBLICO °
" ORDINARIO,

Adzdx(,

L ~ Cum tabula aenca. _ :
VRATISLAVIAE 1778.

_APUD JOANNEM FREDERICUM KORN
SENIOREM, '



— -

Mg 20I7.73

I 3
HARVARD
UNIVERSITY
CLIBE Y
APR 5 1963
I, .
¥ k‘



AfMONifUM
AD'LECTOREM

Aprer—— ] (.

. ria in hoc 6pufculo erant nobis vprd-‘)
T pofita: Brevitas, facilitas, et uti-
litas. Brevitati vconfuler}ldu‘m fuit, ut li-
bellus a quovis facile parari, et commode
circumferri po(‘fet. Facilitati, ut Adolefcen-
-tium genio ferviremus, qui a difficilioribus
plerumque abhorrent, et ex huiasmodi di-

fciplinis ea tantum delibare cupiunt, quae
et captu faciliora funt, et cum caeteris di-

e Aa {ciplie



MONITUM AD LECTOREN.
fciplinis arélius connexa; unde ea ‘tan'tu.m-
modo felegimus, quae ad épgnitionem Tri-
gonometriae {phaericae maxime neceffaria
et faciliora videbantur. Utilitatem opufcu-
li demonftrabit eius adplicatio ad varia pro-"
blemata aﬁfdmx’:xicq« e‘t;:, geographica, Se-
cuti fumus hoc in opufculo Clarifl. Rogerium
Bofcovich, ob ﬁngulare"mveius et brevitatem
et facilitatem praefenti inftituto optime ad-
commodatam; cactera aliunde collegimus |
et exercitationi Adolefcentium hdcomnloda-

vimus,
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TRI1 GONOMETRIAFE
" SPHAERICAE =
_ CAPVT L :
De angulorum et triangulorum fphaericorum
naturd et propristatibus quibusdam.

-

, S
Nrigonometria fphaerica, eft ars re-
~ folvendi triangula, quae 'in fuperﬁcie
fphaerae ab arcubus circulorum ma-
ximorum eiusdemn fphaerae eﬁ'ormantur
Circuli maximi funt, quorum plana per cen‘-
trum fphaerae transeunt.* Unde fit, ut cnr-
culi maximi omnes fe mutuo blfarxam fecent,
et communis mterfe&m duorum quorumvxs
eiusmodj cn'culorﬁm fit diameter fphaerae
~ Cum enim mterte&no duorum quorumvis pla-
) " A norum:

*



6 - - " Elementa
norum fit linea reéta, et circuli maximi omnes
per centrum transeant, etiami eorum com-
_x')‘mlunis' interfeio per centrum transibit, adeo-
que diameter eft, quae proinde circulos ma-
ximos bifariam fecat. '

3. Cum datis tribus pun&ns non in dxre-
&um. pofitis, pofitia plani determinetur, fequi-
tar, quod per quaevns duo punéta in fuperficie
fphaerae adfampta et per centrum determine-
tur pofitio circuli maximi.” Item dato punécto
in fuperficie fphaerae, poteft ex illo in da-
tam quodvis planum circuli maximi den;ittf
perpendiculum, et per ipfum hoc perpendicu-
fum et centrum deteriinari pofitio alterius
circuli maximi, cuius planum erit perpendi-
culare plano dati circuli maximi. \
:, 3 "Axis circuli dicitur illa diameter fphae3
" rae;, quae ad planum circuli eiusdem perpen-
dicularis eft; extrema axeos punéta poli eius-
.dem circuli dicuntur: in fig. 1. Pp eft axis
cnrculorum EFH ABD P et p funt eorun-

dem poln. ‘ :
4 Axis tranfit per ‘céntrum circuli; cuiug
eft axis. Demonftratxo patetex elementis geo-
metriae P. Macko, n. 576; Ex quo etiam fa<
cile deducitur, omnia punéta penpherxae cu-
ius-




* Trigonometriae Sphaéricar, Cap.I, . 7

iuscunque. circuli in fuperficie fphaerae di-
ftare per aequales arcus circulorum maximo-
rum ab utrogque fuo polo, adeoque omnia pun«
&ta peripheriae circuli maximi ab utroque fuo
polo diftare nonaginta gradibus, feu per qua~
drantem circuli: maximi; et viciflim circulum
illum hoc ipfo effe maximum, fi omnia peris
pheriae pun&a ab utroque polo {uo diftent per
quadrantem circuli maximi,

5. Auguhis fphaericus dicitur is, quem in
fuperficie fphaérae continent bini arcus cir-
culorum maximorum concurrentium,. cuius
menfura pendet a magnitudine inclinationis-
duorum planorum eorundem circulorum fe
interfecantium. Hanc vero mutuam duorum
planorum inclinationem metitur arcus, cuius
centrum eft in ipfa planérum interfetione
commum, et cuius planum eft eidem inter-
fectioni perpendiculare: patet €x elem. geomet.
n,529. Si ergo in duobus planis ad fe invicem
inclinatis ex quovis mutuae interfeionis pun-

- €to-erigantur duae perpendiculares, utin fig. 5.
eP, iP, aut EG, FG,-aut AC, BC, angu-
lus rectilineus e Pf, vel EGF, vel ACB,
feu arcus EF vel AB erit merifura- mclmatxo-
‘nis planorum. T
A4 6. Ex

\
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’ Trfgonometriﬂc Sphacyicae, Cap I. 9

.1 -g. Omries circuli maximi per pelos alte-
~ rius circuli maximi transeuntes, éidem alteri
~ eirculo: perpér‘diculares funt. - Omnes epim .
circuli maximi-per centrum fphaerae trans-

" eunt, ficut ipfi axes, cumque poli fint extre-

_fha axium pundta, fequitur, quod axis fit li-

nea interfetionis omnium circulorum maxi-

morum per enndem polum transeuntiumjp

cumque axis fit plano circuli, ¢uwius eft axis,

_perpendicularis, omnes circuli maximi per
polum alterius circuli transeuntes eidem per-

pendiculares erunt per n. 2. Viciffim fi pla~

mum cmcull maximi plano alterius circuli ma-

ximi perpendnculare fit, alter per alterius polos

transibit. Si enim alter per alterius polos

~non tranfiret, neque transibit per axem, cum

poli fint extrema axinm punéta; adeoque eius-

modi circuli maximi ab axe alterius, id eft,a fitu

perpendiculari recedent ; quod eft contra hy-

pothef' n.,

10. Triangulym fphaeri&m dicitur, quod
continetur in fuperficie {phaerae tribus arcu-
bus cnrculorum maxunorum, qm dncuntur

_eius latera.
1. Si in.triangulo: fphaerxco bini anguh

fnermb reti, latera iis oppofita erunt qua-
‘A dran-
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drantes. Si énim in triangulo PAB fig. 1. .
anguli A et B fuerint rei, plana circulorum
PA et PB ad planum circuli ABD erunt
perpendicularia, adeogue polus circuli ABD
in utriusque circuli peripheria iacens cadet in
ipfam eorum interfectionem five in: anguli .
verticem P, per n. 9. cumque polus P undi~
que’ per quadrantem .cireuli diftet a circulo
ABD erunt PA et PB quadrantes. Et vi-
ciffim fi arcus P A et BP fuerint quadrantes’
anguli PC A, et PCB erunt redi, ac proin-
de recta PC erit perpenaicularis plano ACB,
et idcirco plana arcuum AP, et BP perpendi-
cularia erunt plano arcus AB, et anguli
fphaerici PAB et PBA re®i. Vnde in
utroque cafu tertium latus A B-erit menfurs
aequalis tertio angulo fibi oppofito. - Cum
enim P fit polus.circuli AB, arcus AB erit
menfura aequalis angulo AP B, per n. 5. unde’
fi omnes tres anguli fuerint rei, etiam omnia
latera-erunt quadrantes; et vice verfa. - Inde
patet modus refolvendi triangula, in quibus
. vel omnes tres, -vel bini anguli funt reéti..
Supereft refolutio triangulorum, - in! quibus
vel unus eft reftus vel nullus; illa triangula
, reﬂ:angula haec obhquang‘ula adpellantur; ac¢-

- in

Vo
)



Trigom;metriae Sphaericae, .Cap. L 1w

in illis quidem latus angulo reto’ oppofitum
bafis dicitur, in his latus quedvis pro bafi ad-
fumi poteft: B |
12. Si in fig. 2. tria plana ita ad fe i mwcem
inclinentur, ut lineae interfetionum BD, AF,
. CE nufpiam concurrant, feu parallelae ma-
neant, fumma omnium trium angulorum ea<
dem futura eft, quae in triangulo reilineo
DFE, cuius latera ad interfectiones trium
planorum funt perpendicularia. Nam per n. 5.
angulum E menfurabit arcus HG radio GE
ad CE perpendieulari defcriptus, fimiliter
angulum F arcas HO, et angulum D, arcus
. OM; quo-cafa fumma trium ang‘ulorum erit
aequalis duobus retis. :
- 13. Sitria plana ita fe interfecent, ut lineae
interfettionum alicubi in punéto A concur-
- rant, fumma trium angulorum di®orum ma-~
ior eft duobus re&is. Nam linea GE, quae in
priore cafu ad CE perpendicularis effe fup+
ponebatur, in' hoc pofteriore cafu ad lineam
interfeftionis AE perpendicularis non erit,
fed ad defcribendum arcum GH ' qui fit men-
fura inclinationis duorum planorum, adfumi
 debebit linea GI, perpendicularisad AE; eft
vero in trxangulo re&angulo GIE GI minor
: © quam



1 " Eliments

‘quam hypothenufa GE, adebque arcus GH
radio minore GFdefcriptus nunc iam plures
gradus continebit, quam dum radio GE de+
fcriptus eft. - Itaque angulus HIG maior eft
angulo HEG. Id quoniam eodem modo de
reliquis angulis F et D demonftrari. poteft;
evidens eft, fammam trium angulorum in cafu
pofteriore .maiorem effe duobas redis; -I4
quoniam triangulis {phaericis cumprimis cons
venit, patet, fanmam trium anguloruin {phae+
ricorum maiorem effe duobus rectis. '
" 14. Sed quoniam duorum quorumvis pla«
norum inclinatio excrefcere poteft' usque ad
18¢° antequam in idem planum coincidant;
evidens eft, fammam trijum angulorum {phae.
ricorum ad fex ufque retos excrefcere pofle,
antequam in idem planam’ coincidant.” Eo<
dem modo clarum eft, fummam trium late.
rum in ttiangulo fphaerico . integro circulo
minora effe debere, ne in idem planum cir-
culi recidant. - Poteft. tamen’' eorum fumms
m infinitam minui ; at“bma quaevis tergxo

. maiora fint neceﬂ'e eft.

.
!
.

. » N
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Trigonometriae Sphatricae, Cap. II. 13
. CAPVT II.

De rq/blatmm triangulorum. reﬁ'an- {
| - gulorum. :
- 15, Refolutio triangulorum f{phaericorum
tota fundatur in attenta confideratione pro-
prietatum anguli folidi, conftituti a tribus an-

' gulis planis. Confideretur enim in fig. 3. an-

gulus folidus, quem continent ‘tres anguli
plani BCD, BCA, ACD, et concipiatur

* radio CB fphaera occurrens eorum angulo-

rum planis in BD, AD, AB; hi tres arcus
formabunt triangulum fphaericum B A D.
Erit vero latus A B menfura anguli ACB; B
latus AD menfura anguli ACD; ac demum
Jatuis BD' menfura anguli B CD. Anguli vere

ad A, B, D erunt aequales inclinationibus;

- feu angulls, quae plana eorundem angulo-

fum continent cum planis contiguis.

15. Sit iam triangulum B A Disreftangu-
lumad A; et concipiatur planum circuli late-
ris AD congruens cum ‘plano ipfius chartae;

quodfilatus A B infiens peripheriae ADEF '

verticaliter, et bafis DB oblique, producan«
tur, occurrent ipfi- alicubi in E et F, ita ut
AE, DF fint diametri mterfe&xoxfum, et

. areus ABE, DBF fenncu'culx : e

- 17. Sit
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r7. Sit BC radius fphaerae, et BI pers’
pendicularis plana ADE, quae ob afcum
ABE verticalem eidem plano cadet in dia-
metrum AE alicubi in [ ad angulos reos;
tum I G perpendicularis diametro DF; erits
que ducta BG etiam perpendicularis diametro
DF. Cum enim BG et IG fint in eodem’ pla-
no trianguli BIG perpendiculari plano ADE, -
et IG fit perpendicularis ipfiD F, etiamB G in
idem punéum G ex eodem plano concurrens
ipfi DF perpendicularis erit; his ita conftitu-
tis erit B finus anguli BCI, feu lateris AB,
et BG finus anguli BCG feu bafis BD,’
.- 18. Demum fefis femicirculis D AF; .
DBF bifariam in L et H, transeat per ipfa
- pun&ta L, et ‘H arcus circuli maximi, accur-
rens femicirculo ABE alicubi in P; erunt-
que anguli DLLH, DHIL reéi, (per n..)

o ac proinde D polus circuli LHP, et L. H

menfura aequalis angulo ADB, Ob angulos
vero ALP, LAP refos erit in P polua
circuli AL, PA vero, et PL, quadrantes,
ac AL menfura aequalis angulo HPB,

19. Jam vero omnis triangulofum {phae~
vicorum refolutio profluit a confideratione:
pyramidis BIGC, et comparatione triangu

- ‘ " ‘lorum



Trigonometriae Sphuericae, Cap. i EC I

lorum rectangulorum BAD, BHP. Pri-

mum igitur defigatur mertis acies in pyra-

midem iacentem, cuius vertex fit in centro

fphaerae C, bafis triangulum BIG, a qua

- adverticem tendunt tria latera BC, IC, GC,
~ quibus concluduntur tres facies trlangulorum

BCI, BCQG, 1CG.

20. Porro tam baﬁs illa BIG quam hae
facies - funt triaggula plana re&tangula; nam
anguli BIG, BIC funt re&i (per n.i7.). Si-
militer re&i funt anguli CGB, CGI, ob CG
perpendicularem plano B GI; angilorum au-
tem re&ilineorum, quos illae tres facies con-
tinent in C, nimirum angulorum BCI, BCG,
I1C G menfurae ipfis aequales funt arcus BA,
AD, BD; angulus vero re&ilineus BGI,
pertinens ad bafim illam pyramidis, eft quua- :
lis angulo {phaerico BDA (pern.s.).

21. Comparando autem inter fe bina trian- .
gula fphaerica BAD, BHP re&angula ad A
et H, cuivis vel lateri vel angulo alterius re-
fpondet aliquid in altero vel ipfi aequale, vel

 eius complementum. Sic angulo BAD re&o
“primi, aequalis et BHP re&us fecundi; an-
gulo A BD aequalis eft ad verticem oppofitus
HBP. - Angulus ADB primi, feu eins men-
. : . ' fura



fura arens LH, habet pro complemento Iatus
H P fecundj; latus AB primi habet pro com«< -

plemento bafim BP fecundi; latus D A primi
habet pro complemento arcum AL; gui eft

menfura aequalis angulo BPH fecundi; des -

mum bafis BD primi habet pro complemento
latus BH fecundi.

' 22. Sint iam reperiendae duae rationes re-
&arum BG et BI; prima origtur ex confide- -

ratione triangulorum CIB, CGB; fumpta
enim -BC pro radio, erit BG finus anguli

BCG feu bafis BD; et BI finus anguli BCI;
{feu lateris AB angulo fphaerico D' oppofiti.
Alteram earundem linearum rationem exhi«’

bet bafis pyramidis feu triangulum B1G, nam

sffumpta BG pro radio, erit BI finus anguli.

~BGI, feu fphaerici D. Unde oritar propor-
tio. Rad: fin. ang. D = fin. BD: fin. ABx
ex qua formatur ‘

- Can. I. Radius ad finum anguli, ut ﬁnus

‘bafis ad finum lateris angulo oppofiti. >

23. Similiter reperiuntur duae rationes
reftarum BG et IG. 'Sumpta CG pro radio,
erit BG tangens anguli BCG feu bafis BD3
¢t 1G pariter erit tangens anguli ICG feu la-

ﬁeris A D “adiacentis angulo fphaerico D.
Alte-

L4
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Alteram earundem linearum rationem fup-
peditat bafis pyramidis feu triangulum BIG,
in quo fumpta BG pro radio, erit IG cofinus

_ anguli BGI, feu fphaerici D. 'Unde for-

matur proportio. .

Rad: cos. ang. D = tang. B D: tang. AD.
€X qua oritur

Cas. II. Radius ad cofinum anguli, ut tan. '
gens bafis ad tangentem lateus angu.

lo adiacentis.
‘24. Simili modo reperiuntur duae rationes
rectarum BI et IG. Pro prima fumatur CI

~ pro radio, erit IG finus anguli ICG feu late-

ris AD angulo D adiacentis. IB vero evadet
tangens anguli BCI feu lateris AB angulo D
oppofiti. Alteram earundem linearum ratio-

nem rurfum dabit triangulum BIG, in quo -

fumptal G pro radio, BI evadet tangens anguli
BGI, feu fphaerici D. Eritque

Rad: tang. ang.D = fin. AD: fin. AB. -

ex qua oritur -

Can, 111 Radius ad tangentem anguli, ut finus
lateris adiacentis eidem angulo, ad tan-
gentem lateris eidem angulo oppofiti.

25. Si iam iidem canongs adplicentur- ad

- tnangulum BHP ipfumque (per n. 21.) com-

B pare-



18 - Elementa -
- paretur cum triangulo BAD, orientur tres
alii. Erit enim per can. L
Rad: fin.ang. BP H= fin. BP ﬁn BH. ,
Eft vero anguli BPH menfura arcus A L., qui
eft cofinus lateris AD; et finus B P cofi-
nus lateris AB; finus BH vero cofinus bafis
BD; ergo has expreflienes pro illis fubfti-.
tuendo erit
Rad: cofin. AD = cofin. AB: cofn BD
Inde oritur v
Can. 1IV. Radius ad cofinum unius lateris,
ut cofinus alterius ad cofinum bafis.
26. Ex eodem canone primo eruitur haec
- proportio.
Rad: fin. ang.PBH fin. BP: fin. BH.
Eft vero finus anguli PBH aequalis ﬁnuran.-..
guli ABD, et finus BP cofinus lateris AB-
eidem angulo B adiacentis, ac demum finus
PH cofinus arcus HL, qui eft menfura angulj
fphaerici D, lateri AB oppofiti; adeoque has
expreffiones pro illis fubftituendo erit
- Rad: fin.ang. ABD=cos. AB: eos. ang. ADB
Unde fequitur
Can. V. Radius ad ﬁnum angulx lateri ad-
iacentis, ut cofinus eiusdem lateris, ad
' coﬁ_numlaq%uli oppofiti. L
‘ ' o 27. Si-

-
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" 27 Simili modo ex canone' IIL fo)rmatux,‘
fequens proportio

Rad: tang. anig. B= fin. BH tang. PH ,

Sunt vero apud Banguli verticales, et finus BH
eft cofinus bafis BD, et tangens HP eft co-
tangens-arcus HL, qui eft menfura anguli
fphaerici D; his itaque- fubftitutis, erit

- Rad: tang.ang. B=cos.BD: cotang. ang. D,
Unde eruitur .

- Can. V1. #adius ad tangentem unius an- -
guli, ut cofinus baﬁs, ad cotangentem
alterius. -

28. Poffent fimili' modo adplicando cano-l_
" nem fecundum tam ad angulum P, quam B,
item tertium ad angulum P tres alii canones
reperiri, qui tamen cum prioribus easdem fo-
lutiones praeberent. Illud tamen diligenter
notandum, omnes iftos canones etiam trian- -
- gulo BAF. adplicandos effe, quia functiones
eaedem communes funt binis arcubus femi-
- circulum complentibus. Attamen neceflariae
funt quaedam regulae, quae oftendant, utram .
fpeciem habere debeant anguli vel arcus quae-
fiti, fcilicet an acuti, an obtufi {int.
" ag. Has regulas fuppeditabit contemplatlo
figur. IV., ingua manentibus punctis ABPED
Ba ut



80 o Elmuta o

4t in fig II1. per poliim P et puniétim D duca-
tur -arcus circuli maximi, qui erit pé’rpehdi-‘-
cularis ad AD'E (per n. 8.) et femicirculo
ADE fetto bifariam in puncto I, quod erit
polus circuli ABPE (per n. 8.): ducatur ar-
cus B, qui erit quadrans, ‘Duéatur porro ar-
cus Bd per quodvis puntum femicirculi
ADE, iacens ab I incipiendo ad partes oppo-
fitas puncti D; demum ex polo B. defcribatur

" arcus circuli maximi FIf, occurrens arcubus

BDet Bd in \’pun&is Fetf, e‘runtqué arcus
" BF et Bf quadrantes ‘

- 30. Jam vero fi latus AB fuer it minus qua-
drante AP, erit angulus ADB oppofitus mi.

" norrefto ADP. Siautem illud fit maius;
etiam angulus D maior erit, utcunque fe ha-
buerit alterum latus AD. Quare
Regula I. Latera funt eiusdem fpeciei cum
- angulis oppofitis, et viciffim.

31 Si vel utrumque latus AB et AD fit
. minus quadrante AP et AI, vel in triangulo

BED utrumque latus- BE et DE fit maius
flisdem quadrantibus, erit in utroque-caﬁi ane
gulus BIA vel BID minor re@o BIF, per
regulam primam; et hinc in ntroque cafu bafis
BD per eandefn regulam primam:erit-minor

qua- -
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quadrante BF. At vero in triangulis BA d,
et BEd, ahgulus BId erit maior recto BIf
adeoque bafis Bd erit maior quadrante Bf;
et hinc in triangulis BAd, BEd, ubi duo la-
tera {unt diverfae fpeciei, bafis femper eft qua-
drante maior. Et quoniam per regulam pri-
mam anguli funt eiusdem {peciei cum lateri-
bus oppofitis, poffunt pro illis fubftitui, ubi
agitur de eorum fpecie. Unde oritur |
Regula 11. Si duo latera, vel duo anghli,
vel latus cum angulo adiacente fuerint eiQS- .
- dem fpeciei, bafis femper erit quadrante mi-
. nor; fidiverfae, maior: et vice verfa, {i bafis -
. fuerit quadrante minor, duo latera, vel duo
anguli, vel latus cym angulo adiaccnte erunt
. eiusdem fpeciei; fi maior, eadem erpnt di-
~ verfae fpeciei.
32. Triangulum rectangulum fphaericam
refolvi dicitur, cum _ope fuperiorum canonum
ex datis aliis binis praeter angulum rectum re-
liqua inveniuntur. Porro in triangulo reftan-
 gulo praeter angulum reftum funt bafis, bina
latera, et bini anguli; ea quingue fex tantum
combinationes diverfas habent, quarum fin.
gulis terna centineantur; pam combinari
~ poterit.

.4
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L. Bafis cum utroque latere, quo cafu; fi
- quodvis-horum trium quaeritur, adhibendus
¢ eritcanon 1V, et pro cognofcenda fpecie, re-
gulae fecundae pars prima: fi duo latera &ec. -
- II. Bafis cum utroque angulo, quo cafu
- adhibeatur canon VI, et regulae II. pars
~ altera: fi duo anguli &c.
III. Bafis' cum uno latere et angulo ad.
iacente; refolvitur: per canonem II, et re<
- gulae IL.- partem tertiam: fi latus cum an-
gulo adiacente &c.
- IV. Bafis cum latere et angulo oppofito,
quo cafu adhibeatur canonl. et regulaprima,
* vel nulla in cafu ambiguo, ubi fpecies aliun-
- de cognofci-non peteft.
V. Utrumque latus cum altero angulo,
quocafu ferviet canon IIL et regulaprimavel
- nulla in cafu ambiguo. :
- VL. Uterque angulus cum. altero latere.
* Refolutio obtinebitur ex ean. V. etregulapri-.
mavelnulla in cafu ambigno.
Datis proinde in triangulo retangulo praeter-
angulum rectum binis aliis, fi quaeratur termi-
" nus quivis alius, videatur in quanam combina<
tione duo illi termini dati, cum termino quae-
fito contineantur; tum adhibito.canone ibidem
B . citato
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citato termmus quaefitus vel erit inter medxos
vel extremos terminos proportionis. Sl fuerit
inter medios, addantur logarithmi termino-
rum extremorum, et a hac fumma auferatur
logarithmus alterius-termini medii dati, habe- .
bitur logarithmus termini quaefiti. Si vero
fuerit inter extremos, addantur logarithmi

terminorum mediorum, et ab hac fumma au-

feratur alter extremus datus.

Exemplum. Sit in fig. IIL bafis BD = 57°. 20’
latus AD = 41°. 10°. et quaeratur angulus D
adiacens lateri A D. Haec tria in combinationé
' tertia continentur, adeoque ex canone fecun-
do formatur proportio. a

Rad: cos. ang. D=tang,. bafis BD tang AD

lateris adiacentis,
In qua proportione terminus quaefitus eft fe-
cundus, Addantur igitur logarithmi primi et
ultnmi termini, ‘et auferatur logarithmus tertu,
eru:que
+ tog. Radii = : 1o 0000000
+ log. tang AD41 10°=  9.9417135
19.-9417135
- log. tang BDg7%20'= 10.1930386
- log. termini quaefiti = 9.7486849

AN
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cui logarithmo in tabulis quam proxime re-
fpondent 34’. 10", quod eft complementum an-
guli D, eritque ipfe angulus D 55°. 50",
- Quoniam autem eidem combinationi refpen- -
det regulae fecundae ph‘r_s tertia: {i-latus cum
angulo adiacente &c. et vice verfa; nimirum’
cum hic bafis fit §7°. 20’ minor quadrante, la-
- tus cum angulo adiacente erunt eiusdem fpe-
ciei, eft autem latus 41°. 10’ minus quadrante,.
_adeoque etiam angulus D quaefitus eft ille
ipfe s5°. s0. non vero eius fupplementum.
> ad 180 : -
. 33. In combinatione anguli cum latere op-
pofito, nifi aliunde ex determinatis proble-
matis conditionibus cognofcatur fpecies, cafus
femper erit ambiguus. Nam in triangulis
BAD, BAF. (fig. II1.) re®angulis ad A etiam
_anguli D et F funt aequales, latus vero AB
eft utrique commune, .adeoque his datis reli-
qua tria ambigua erunt; nimirum an AD vel
AF, BD vel BF, ac.demum ABD, vel.
ABF reperiatur. At in determinatis cafibus -
problematum aftronomicorum et geographl-
corum illa ambiguitas plerumque evanefcit;
aut per regulam primam fpecies determinari
poterit. ] :
CAPVT"
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" De nﬁlutzom trmngulorum
obliguangulorum.

- 33, Triangula obliquangula reducuntur ad
Yed&angula ope perpendiculi demiffi ex angulo
aliquo in latus oppofitum babitum pro bafi, et
fi opus fit produétum. Eiusmodi triangula
exhjbet fig. V. Sit enim primo triangulum
.ABD vel aBd eiusmodiggat anguli apud bas
fim A et D vel a et d fint eiusdem {peciei, fen
illic uterque acutus hic uterque obtufus; eviy -
dens eft, quod perpendiculum BE vel Be ex
. angulo oppofito B demiffum utrobique intra
_ba?im AD vel ad cadat. At vero in triana
gulo.d BA, ubi angulys d acutus, et A ebtu-
" fus eft, perpendiculum BE in bafim d A pre-
ductam demiffum, cadet eytra bafim ultra ans,
gulum obtufum- A.  Similiter in triangulq
aBD, habente ad a angulum acutum, et ad
P obtufum, perpendiculum BE ad bafim aD
demiffum cadet extra bafim a D, in partem
anguliobtufi D. Inde habetur :

Regula 11 Si anguli ad bafim faérint ejus-
dem fpeciei, perpendicylum intra hgﬁm Cae

_ det, fi diverfae, extra, .
Bs " 35. Trian-
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35 T_riangulum ABD ope perpendicﬁli
BE reducitur ad bina triapgula rectangula .
ABE, DBE ubi five perpendiculum BE

~cadat intra bafim, five extra, ut in triangulis
ABdvelaBD, dicimus AE, ED, vel AE, _

" Ed, velaE, ED fegmenta bafis eorum tri-
angulorum. Segmenta verticis autem dicun- -
tur ABE e¢e DBE; aut ABE, etdBE, vel. -

. aBE et DBE, et quidem fegmenta AE et
ABE -dicuntur adipcentia lateri AB et an-
" gulo A; et oppofita lateri DB et angulo D;
contra vero DE, et DBE illis dicuntur.op-- -
pofita et his adiacentia, .

" 36. Porro ope fuperioram fex canonum

eruentur alii feptem pertinentes ad haec feg-:

menta, latera et angulos, ubi, quidquid dicetur

de triangulo ABD, id totum de reliquis tri-

bus triangulis ABd, aBD, aBd erit intel-

ligendum, dummodo litteris maioribus apte
fubftituantur minores.

37. Itaque canonem primum applicando ad tri-

- angula AEB, DEB ad Ere@angula, erit prime -

Rad: fin. ang, A=fin. AB: fin.BE.

‘et in fecundo triangulo ex eodem canone al-

ternando obtinetur. - ‘

ﬁn ang.D Rad. = fin.BE: fin. BD. -

- . adeo-
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adeoque ex éequo perturbato ex duabus ‘ori-
tur tertia - :
fin. angD fin.ang. A= fin. AB fin. BD

Quare Can. VII Sinus angulorum funt ut ﬁ-
nus laterum oppofitorum.

38. Eodem modo ex Canone fecundo erui- . -
tur primo
Rad: cos.ang. ABE tang. AB: tang. BE.
2do ex eodem alternando _
cofin. DBE: Rad. = tang. BE: tang DB,
igitur ex aequo perturb. '
cofin. DBE: cos. ABE = tang. AB tang. DB.

Quare Can. V1IL Coﬁnus fegmentorum ver-
ticis funt ut tangentes laterum op-
pofitorum; |’

- 39. Ex Canone tertio.
. Rad: tang. A =ﬁnAE fin. BE
ex eodem alternando -
_ tang. D: Rad. _ﬁnBE ﬁn DE
unde ex aequo perturb. .
_tang. D: tang. A = ﬁn.AE fin. DE

Quare Cin. 1X." Sinus fegmentornm. baﬁs\
funt ut tangentes angulorum oppo- .

. 40. Ex -
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40. Ex Canone quarto.

Rad: cos. B E cos. AE: cos. AB

ex eodem . .

Rad: cos. BE = cos.D E: cos. DB¢

- unde ex aequo ordin.

Cos. AE: cos.DE = cos. AB cos. DB,

- Quare Can.X. Cofinus fegmentorum bafis funt
ut cofinus laterum adiacentium.

41. Ex Canone quinto altern.

Rad: cos. BE = fin, ABE cos.A. B

ex eodem alternando g

Rad. cos. BE = fin. DBE cos. D.
unde ex aequo ordinat. '
fin. ABE: fin,DBE=cos. A.cos D.

Quare Can. XI. Sinus fegmentorum verticis
funt ut cofinus angulorum adia-
centium.

4. Exhis quinque canombus faclle perfpn-
citur, - quaenam -res inter fe combinentur;
pofletque ex canone tertio alius canon for-
mari, in quo lpfa. fegmenta verticis et baﬁs in-
ter {e combinantyr: erit enim
exCan.IIL.Rad: fin. BE=tang. ABE: fin. AE.
it.ex eod. Rad:fin. BE =tang. DBE: ﬁn.DE.
et ex aequo ordinat.

. tang. ABE: tang. DBE :ﬁn,AE: _ﬁn.DE.

~ unde
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ande oriretur Canon : tangentes fegmentorum
verticis funt ut finus fegmentorum bafis ad-
. dacentium. Qui canon tunc folum ufum habere .
" poffet, fi tria ex dittis quatuor iam inventa
fupponantur; id quod raro locum habet.
_Poflent etiam ex fuperioribus proportionibus
in certis cafibus ipfa fegmenta vérticis aut ba-
feos repériri.  Sic in n. 37. ex prima propor-
tione ex datis angulo A et latere A:B reperi-
tur BE. Idem reperitur ex fecunda propor-
_ tione ex datis angulo D efatere DB. Porro
~ ex n.38. ex dato AB et invento BE reperi-
tur in prima proportione fegmentum verticis
A BE. vel ex altera proportione ex dato DB
et invento BE, reperiretur fegmentum DBE.
Idem eodem modo de caeteris eft intelligenis
dum, quia tamen pro omnibus cafibus' trian-
gulorum refblveﬁdisnoq’ fufficiunt, aut plu-
res operationes exigunt, duo alii canpnes con-
ftituendi funt, ex quibus ditta fegmenta ver-
ticis et bafeos erui poflint. Unde

. 43. Canpn duodecimus formabitur ex ca-
none decimo, fumendo fummas et differentiss.
‘Pro quo notandum, quod in binis quibusvis
arcubus fit famma finuum ad differentiam, ut

- tane

\
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~ tangens femifammae eorundem ‘arcuum ad
tangentem femidifferentiae eorundem. '
.. Demonfirat. Sint enim in fig. VL. bini arcus
".AD, DB, et fecetur arcus A B bifariam inE, ’
- erit AB fumma ecrum arcuum, AE femi-
fumma, et DE femidifferentia. Duétis autem
- CD, ‘et CE radiis occurrat chorda 'AB in
punétis G et I, ac fecetur bifariam et.ad angu-
los rectos in I, erit AIfemifumma, GI femi- .
differentia - binarum reftarum A G et GB. -
Tandem ducantur@@erpendiculares AP, BQ
ad CD, quae erunt finus arcuum A D, et DB,
Hisita conftitutis triangula AGP, BGQ
erunt fimilia, ob angulos apud P et Q reétos,
- et-apud G verticales aequales, eruntqué ii fi-
‘nusut AG et GB; adeoque erit etiam eo-
rum femifumma ad eorum femidifferentiam,
at AT harum femifumma, ad IG harum femi-
differentiam. At habendo C I pro -radio in
. tr.iang\ulis CIG, CIA re&angulis funt IG et
I A tangentes angulorum ICG, ICA. Sunt
- igitur etiam tangentes drcuum, qui eos angu-
los metiuntur, ut eaedem re&ae 1G et TA.
Quare femifumma finuum arcuum AD et DB,
‘eft ad eorum femidifferentiam, .adeoque- et
eorum fumma ad differentiam, ut tangens ar-

cus
)
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eus AE feniifimmae ipforurh arcuum, ad tan-
“gentem E D eorum femidifferentiae Q.E.D.
Porro completa diametro A CK,. feceturbi-
fariam etiam K B in M, et capiatur MN=DE
. wverfus eandem plagam ; erit E M dimidium to«
tius femicirculi cum MK fit. complementum
deEA; adeoque tam ME, quam ND erit
quadrans, et DB erit complementum argus
BN; relinquenturque AD: et NK fimul
aequalés alteri quadranti; et A D erit com-
plementum ad NK; ipforum vero arcunum
BN et NK femifumma erit BM, BE vero
feu AE erit complementum fqmifummae;
MN feu ED femidifferentia. .

- Cum igitur per demonftrata fit ,fumma
ﬁnuum arcuum-AD et DB ad eorum differen-
tiam, ut tangens eorum femifummae AE ad -
tangentem eorum . femidifferentiae ED, erit
etiam per hucusque difta fumma cofinuum bi-
 nogum arcuum KN et NB ad eorum diffe-
- rentiam, ut cotangens .eorum femifummae
B M ad tangentem eorum femidifferentiae
MN fen ED.

Sumptis proinde ex carione X. fummis
- et differentiis, terminorum, et pro ratione
- fummae cofinuum fegmentorum, bafis ad dif-
- A _ ’ - feren-

P
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ferentiam, fubftituendo per hucusque’ dicta
rationem cotangentis femifummae fegmento-
rum bafis, ad tangentem femidifferentiae;
item pro ratione fummae cofinuum laterumad
differentiam , fubftituendo rationem cotan-
gentis femifummae late_ruin’ ad tangentem fe-
’ _ midifferentiae, obtinebitur o

s Canion XII Cotangens femifummae fe-

- gmentorum bafis, five cotangens dimi-
diae bafis, ad tangentem femidifferentiae,
ut cotangens femifummae latérum ad tan-
gentem femndlﬂerentlae eorundem.

44: Simili modo ex canone XI. pro ratio«
nibus fummae finuum vel cofinuum ad diffe-
tias, fubftituendo rationes tingentis vel co-
tangentis femifummae ad tangentem femldxf-
ferentiae, eruitur " :

Canon X111. Tangens femifitmmae fegmen-
torum verticis, five tangens dimidii ane

- guli verticalis ad tangentem femidiffemen-
tiae, ut cotangens femifummae reliquorum
angulorym, ad tangentem femidifférentiae
eorundem. - , :

45: Poffent fimili modo ex canone VIII,
et reliquis, fumendo fumimas - et differentias
fermmorum, complures canones formari, ex
Q‘}"

-
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quibusfblutiones variorum problematum ob-
tineri poffent, quia tamen pofiti hucufque ca-

nones refolvendis quibusvis  problematis fuf.
- ficiunt, eos confulto omittimus. Sic Nepe-

rus et alii pro canone XII. proponunt hunc: -

tangens femifummae fegmentorum bafis, five
tangens dimidiae bafis, ad tangentem femi-
fammae laterum, ut tangens femidifferentiae
ipforum, ad tangentem femidifferentiae fe~
gmentorum bafis; ipfumque demonftrant ex
principiis conicis. Nos eum ex can. XIL de-
ducimus. Nam pro rationé cotangentis dimi- '
diae bafis, ad cotangentem femifummae late-
rum fumendo (per elem. geom. 456) rationem
inverfam tangentis huius ad tangentem illius
habetur alternando: tangens femifummae laterum,
- adtangentem dimidiae bafis, ut tangens femidifferen=
tiae fegmentorum ipfius bafis, ad tangentem [emidiffe-
rentige laterum, Demum mvertendo obtinetur
canon Neperianus. '

46. Supereft, ut in fequentxbus oftendas
mus, quomodo ope fuperiorum canonum in
quovis triangulo iphaerico obliquangulo ei;
datis quibusvis tribus reliqua figillatim pro
-quovis ' cafu’ reperientur; pro qua re fig. V.
femper ob oculos habenda, et quidquid de

C ) trnan.
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triangulo ABD di®tum fuerit, id reliquis
triangulis ABd, aBD, aBd, convenienter
adplicandum erit; poteritque ex figurarum
‘harum contemplatione tyro facile difcernere,
an pro varia horum triangulorum cenftitutio-
ne fegmenta verticis vel bafis fibi invicem ad-
denda, an et quae a fe invicem fubtrahenda
fint, ipfaque quaefitorum. terminorum fpe-
cies, item an perpendiculum BE vel B ¢ in-
" tra vel extra bafim cadat diiudicari. '

47. Problema. In triangulo fphaerico obli-
quangulo tribus datis reliqua invenire.

Refol. Sex cafus comple&itur hoc pro-
" blema: I. in quo dentur bina latera cum angulo
intercepto; eftque problema determinatum,
unicam folutionem admittens. II. bina latera
cum angulo alteri eorum oppofito; eftque ca-
fus ambiguus ex certis conditionibus proble-
matis determinandus. IIL bini anguli cum
latere intercepto; quod unam folutionem ad-
mittit. IV. bini anguli cum latere alteri eo+
" rum oppofito; qui cafus rurfum ambiguus eft.
V. tria latera. VI. tres anguli, quod utrum- -
que determinatuii eft unicam folutionem ad-
mittens. Unde ' '

’ 48. Pl' (s
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< .48. Pro cafu I quaeri poteft L. tertium la-
tus. Sume pro A angulum datum, eruritque .
data latera AB et AD, et quaeretur BD;}
Ex datis in triangulo rectangulo AEB bafi
A B et angulo A, quaere fegmentum bafis A E,
per can. II. et regulae II. partem tertiam. In-
vento AE habebis ED, ob datum AD. De-
mum ex fegmentis bafeos AE, ED et latere
AB, invenies cofinumBD (per can.X.n. 40.).
" Ex dato angulo A cognofcitur fpecies BE (per
reg. I.). Ex ipecie BE et fpecie ED eruitur
fpecies BD (per reg. IL.).
~ 49. Quaeri poteft IL angulus utervis. Su..
me pro AB latus quaefito angulo oppofitum,
pro AD alterum latus datum, eritque A da-
tus, D angulus quaefitus. Quaere primo fe-
gmenta AE et ED, eodem modo ut n. praece-
dente, Ex iis et angulo A (per can.IX. n.39.)
invenies tangentem anguli D quaefiti. Spe-
cies pro varia horum triangulorum conftitu-
tione facile determinabitur per difta n. 46.
s0. CafusIL. Dentur bina latera cum angulo
oppofito alteri ex iis, Quaeri poterit I. ter-
tium latus. Sume pro A amgulum datum,
pro AB latus ipfi adiacens, BD oppofitum
angulo A, et quaeretur AD tertium latus,
Ca» In



36  Elementa (
In triangulo reftangulo A E B quaere per
. can. IL. et regulae II. partem tertiam fegmen-
tum bafis AE.- Deinde ob data latera AB et

‘BD et inventum AE, (per can. X. n. 40.) in--
venies cofinum fegmenti ED.  Porro ex fpe-
cie BE, quae eft eadem ac anguli dati A, et
fpecie BD invenies fpeciem E D (per reg. IL),
nempe fi BD fit minor quadrante, erunt BE
et ED eiusdem f{peciei, fi maior, diverfae.
Pro .varia horum triangulorum conftitutione
‘debebit ED vel addi ad A E vel fubtrahi.

. st lisdem datis quaeri poterit II. angulus
ABD interceptus. Ex datis AB et A, quaere
fegmentum verticis A BE (percan.VIL.n.27.);
ipecies innotefcet ex reg. II. Ex lateribus
" A Bet BD, et fegmento verticis ABE in-
: vento (per can.VIIL n.38.) invenies cofinum
fegmenti EBD. Ex BD dato et fpecie BE,
quae quidem ex fpecie anguli A dati innotuit,
»” invenies fpeciem DBE (per reg. IL). Horum
fegméntorum fumma vel differentia dabit an-
gulum ABD quaefitum.

52. Quaeraﬁur III. angtilus D oppoﬁtus la-
teri AB dato. Cafus hic: omnium facxlhmus
refolvnrur ope folius canonis VIL n.37."

53 Caﬁd
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53. Cafus III. Dentur bini anguli cum late-

re intercepto. Quaeritur I. tertius angulus,
Sume pro A B latus datum; eruntque dati an-
guli A et B, et quaeretur D. Itaque ex datis
AB et A quaere fegmentum verticis ABE
(percan. VL. n.37.); fpeciem dabit regulae II.
pars altera.. Quad fegmentum fi fuerit minus
. angulo AB D, perpendiculum intra bafim
cadet. Ex invento AB E innotefcit alterum
fegmentum EBD ob datum B. E fegmentis
ABE, EBD et angulo A invenitur cofinus
anguliD (per can.XI. n. 41.); fpecies eadem erit
cum angulo A, fi ABE fuerit minor quam
ABD:; diverfa, fi maior. |

54 Quaeratur II latus utrumvis. Sume

pro A angulum ipfi oppofitum, eritque altey
angulus ABD datus, et BD latys quaefitum.
Quaere fegmenta ABE, DBE ut prius. Ex iis
et latere A B (percan. VIII. n.38.) invenies
‘tangentem BD. Eius fpeciem invenies (per;
reg. I1.) ex fpecie D BE et {pecie BE, quae
eft eadem ac anguli A dati.

* 55. Cafus IV. Derntyr bini anguli cum late-
re alteri ex iis oppofito. Quaeritur I..tertius
angulus. Sume pro AB latus datum, pro A .
angulum datum dato lateri adiacentem, erijt-

Cs  que
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que etiam datus angulus D, et quaeretur an-
gulus ABD. Segmentum ABE invenies
(per can. VI. 11.27.), {fpeciem per reg.IL partem .
alteram. Porro ex datis angulis A et D, et
fegmento ABE invento, reperitur (per can.
XI. n.41) finus DBE; fpecies de fe indeter-"
niinata ex conditionibus certi problematls de-
terminanda erit. - ‘ ©
- 56. Quaeratur IL latus AD interceptum.
Ex datis AB et A, quaere fegmentum AE
(per can.IL n. 23.); fpecies determinatur per
reg. II. partem tertiam.. Porro ex anguhs A
et D, et fegmento A E reperto, invenies fi~
numED (pe1 can.IX. n.39.); fpecies ipfius de
fe indeterminata pariter ex condxtnombus pro-
blematis determinanda erit.

- §7. Quaegatur IIL latus BD oppofitam an~
gulo A. Ex datis angulis A et D, et latere
AB (per can. VIL n. 37.) invenitur finus la~ -
~ teris BD. - -

- 58. Cafus'V. Dentur tria latera, pote&quae-
ri quivis angulus. Sume pro A angulum
quaefitum. Ex datis AB, et BD et dimidia |
bafi AD invenies (per can. XIL n. 43.) femi-
differentiam fegmentorum AE ED, quam
femldlﬁ‘erentxam fumes quadrante - minorem,

) eam-
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eamque addendo dimidiae bafi habebis fegmen.:
~.tum maius, fubtrahendo ab ea, minus. Sed
pro AE illud fegmentum fumes, quod magis
vel minus diftat a quadrante, prout latus ad-
iacens AB diftabit pariter magis vel minus a
quadrante, cum (per can. X.) cofinus fegmen~
torum bafis, fint ut cofinus laterum adiacen-
tinm, et arcus propioris quadranti cofinus fit
minor, ‘Jamin triangulo AEB, ex dato AB
et invetto A E invenies angulum A (per can.,
IL.n.23.); fpeciem dabit tegulaeIl. -pars tertia.
Sed fi AE habitum fuerit per fubtraitionem,
et obvenerit negativum perpendiculo BE ci«
tra A cadente, angulus quaefitus BAD non
erit item cum BAE, fed eius complementum
ad duos reftos; id quod ex fig. V. facile pera ,
fpicitur.” K
" 59. Cafus VI. Dentur tres anguli; poteﬁ:
“quaeri quodlibet latus. Sume pro AB latus
quaefitum. Ex datis angulis A, D, et dimi-
dio verticali ABD invenies (per can. XIIL
n. 44.) tangentem femidifferentiae fegmento-
rum ABE, EBD, quam femidifferentiam
fumes quadrante minorem eamque addendo
‘dimidio angulo verticali habebis feginentum
' maius, et fubtrahendo minus. Sed pro ABE
S Ca . aflu-
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affumes fegmentum illud, quod magis: vel mi-
nus.diftet ab angulo recto, proute contrario
angulus adiacens A diftabit minus vel magis a
recto; cum nimirum (per can. XI.) fint finus
feginentorum verticis-ut cofinus angulorum
adiacentium; et arcus propioris quadranti co-
" finus fit minor, finus maior. Porro in trian-
gulo rectangulo AEB, ex angulo A dato, et
angulo ABE invento invenies. latus quaefi-
tum AB (per can. VL n.27.); fpeciem defi-
niet regulae fecundae#pars altera.-
. 60. Quodfi in aliquo triangulo detur latus
- aliquod e. g. .AB quadranti aequale, admo-
dum facile dato triangulo fubftituitur aliud,
quod re@apgulum fit, et quo refolutq illud'
etiam refolvitur. Capiatur enim quadrans AE,
et per pun@a B et E dufto circulo maximo
erunt anguli Bet £ quadrantlbus ABet AE
oppofiti redti; et latus BE . menfura aequalis
angulo A. Porro arcus ED erit complemen-
tum arcus AD, et angulus EBD, erit com.
plementum anguli ABD. Datis proinde qui-
" busvis tribus in triangulo. A B D, dantur
~ etiam ea, quae pertinent ad triangulum BED -
- ad E re&tangulum, et confequenter hoc refo-
luto illud etiam refolvitur.

CAPVT
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.~ -GAPVT IV |
- Adplicatio trigonometriae fphaericae ad
 nounulla problemata aftromomica
et geographica.

61 Prob[ema 1. Datis oblxquxtate maxuna
echptlcae, et dxﬂ:antla folis a prox:mo aequmo-
¢io, invenire eius declmatxonem
* Re ﬁ;lutto Slt in fig. 1L ADEFaequatorDBF R
ecliptica, AB arcus déclinationis folis in B
exiftentis. Erit angulus A re®us, D angu- -
Ius obliquitatis datae, et B D arcus diftantiae
folis a proximo aequinoctio. Ex qunbus datis’

- quaeretur arcus AB declmatloms quaeﬁta.e "
Itaqueexcan. I. n.22. | ’
Rad: fin. D = fin. BP: fin. AB.
Exemplum. Sit maxima obliquitas eclipticae
23°, 30'. dlﬁantxa folis a prox1mo aeqmno&lo
autumnali 45°. 50"
4 log: fin. 23°, 30° = 9 6006997
- ‘ -l- log ﬁn.45 so = "9.8557106
'  19:4564103
- log. Rad. = 10.6000000
| . 9.4§64103
Cm in tabulns refpondent quam proxme 16° 40
pro arcu AB quagﬁto, o

Cs - Ha;:
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Hac methodo conftruuntur ‘tabulae decli-
nationumi folis pro fingulis go° diftantiae folis
a proximo aequinocio; in caeteris quadranti-
bus eaedem declinationes recurrunt. |

Ex'iisdem datis inveniri poteft angulus

~ eclipticae cum circulo declinationis, feu an-
gulus ABD (per can. VL. n. 27.). . )

Demum ex iisdem datis fi in trlangulo
ABD (per canonem IL) eruatur latus AD an-,
gulo dato D adiacens, obtineri potent afcenﬁo
folis re&a » ac exinde tabulae afcenﬁonum re-
&arum folis conftrui.

62. Problmta II. Datis maxima obhqmtate
eclipticae, ‘et folis declmatlone, invenire eius
afcenfionem retam.

Refol. Manentibus omnibus ut in praece-
dente problemate fig. III. dantut in triangulo

* ABD vel ABF, angulus Arectus, et angu-
lus D vel F obliquitatis eclipticae, nec non
AB arcus declinationis, quaereturque arcus
AD vel AF aequatorxs Ideoque (per can.
IIL. n. 24.)

tang D: Rad tang AB: fin AD feuAF
quaefitum.

Exempl. Sit maxima obllqultas ecllptn-
- eae=33% 30. arcus declmatxomsAB- 16°. 40"

quae-
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quaeraturque afcenfio reta AD vel AF pun.
&o aequinodii verni in D vel F cpnﬁituto:
erit 4 log. Rad.. = 10.0000000
-|; log.tan'g.AB: 9.4762233

‘ \ - 19.4762233
- log. tang. D.= g.6383019

log. fin. AD= g.8379214
Cui in tabulisrefpondent quam proxime 43°. 30"
pro arcu AD, vel pro arcu AF, eius comple-
mentum ad duos retos, id eft 136° 30 . Ab
aequino&io verno usque ad (olftitium aefti-
vum fumendus eft arcus AD quadrante minor. -
Pott folftitium aeftivum usque ad aequinoétium
autumnale. fumendus eft arcus AF quadrante
maior; ab aequinoctio autumnali usque ad
folftitium hyemale arcui AD invento addendi
funt 180°, et poft illud usque ad aequinotium
vernum iidem 180° arcui A F addendi erunt.

63. Ex iisdem datis (per can. L n. 22.) in-
wveniri poteft arcus DB vel BF, adeoque lo-
cus folis in ecliptica, feu diftantia eiusdem ab
aequino&io verno vel autumnali; inferendo

fin. D: Rad. = fin. AB: fin. BD. vel BF.

64. Ex iisdem datis reperitur angulus B
feu angulus eclipticae cum argu declinatio- -

- nis

-
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‘nis vel etiam merndmm (¢ per can. V n, 26);
~ inferendo . :
" cofin: AB: coﬁn D =Rad: fin. B. ,

6s. Probl. 1II. Data elevatione pph una
" cum declinatione folis, invenire I. differen-
tiam afcenfionalem, II ami:litudinem ortivam
ac III. Azimuthum. '

Refolutio. Cogitetur in fig. IIL. circulus
ADEFL repraefentare horizontem, DBF
aequatorem, P polum aequatoris, ABP cir-
culum declinationis per puné&um folis in A
, orlentls, et, ut ﬁgura exhibet, in fignis au-
ﬁrahbus commorantis, " L. HP meridianum lo-
ci, cuius altitudo poli data eft. Erit his ita~-
.dlfpoﬁtls arcus AD amplitudo ortiva, arcus
‘AL ‘azimuth, arcus DB differentia afcenfio-
nalis aut etiam defcenﬁonahs, fi {fermo {it de
fole in A occidente; angulus ADB erit aequa-
lis altitudini aequatoris cognitae ex data poli -
elevatione, cuius illa complementuni eft. De-
mum angulus DB A, quem arcus declinationis
folis AB cum arcu aequatoris conftituit, reGus
eft. Ttaque in triangulo ABD praeter angu~

lum reum B, datur angulus D aequalis alti-

tudini aequatoris, et latus.A B declinationi fo«
l‘is aequale. Unde '
I. Dif~
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. Differentia afcenfionalis DB reperie-

- tur (per can. III. n. 24.) inferendo
tang. D: Rad. = tang.-AB: fin. DB.

Exemplum. Sit altitudo poli = 51°. 10', erit al-

titudo aequatoris = 38°% 5o’ = ang. D, decli-
) folis auftralis = 16° 40" = lateri AB.
'+ log. Rad. = 10.0000000
+ log.tang: AB“‘ 9-4162233

m——

N ) 19. 4762233

- log- tang. D = 9.go57845
e ——

) log fin. DB = o. 5704388
'Cul in tabulis refpondent . 50’

66. II. Pro' amplitudine drtiva 'vél etiam

occidua AD, quae eft bafis trianguli re&an- '

guli ABD, adhibeatur can. L n. 22. inferendo
“fin. D: Rad. = fin. AB: fin. AD.
Exemp.  + log. Rad. = 10.0000000
| +1°g fin. AB.16° 4o'= 94575840

. f 19 4575840 N
- log fin, D 38° 0= 9 7973°7l

log. finn. AD = 0.6602769
Cui quam proxime refpondent 27 26’.= AD..
Dembrh habita amplitudine ortiva vel occidua
AD reperitur arcus azimuthslis AL, fi a qua-
: drante

e
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drante LD auferatur AD. Sn fol ext{temt in
 fignis borealibus, amplitudo ortiva AD qua-
dranti DL addenda erit; quo cafu triangulum
ABD cadit infra horizontem AD. Caetera
~ eodem modo fe habent, ut ante. ,

67. Ex hoc problemate pro qualibet poﬂ al-
titudine . conftruuntur tabulae differentiarum
afcenfionalium. Ex his vero facile.concin-
- nantur tabulae afcenfionis obliquae folis. Nam
- in fignis borealibus ad habendam afcenfionem

obliquam, differentia afcenfionalis ab afcen-
fione reta (per n. 62.) inventa fubtrahenda eft.
At vero in fignis auftralibus eadem differentia
afcenfioni rectae addenda erit;. quae omnia in_
globo coeleﬁl facile demonftrantur. Servmn@
vero haec problemata ad determinanda puncta’
cardinalia orientis et accidentis, ex obfervato
puncto folis orientis vel occidentis, et ad de-
terminendam linéam meridianam.

68. Probl. IV. Datis afcenfione obliqua,
amplitudine ortiva, et angulo, quem facit "
ecliptica cum aequatore, invenire angulum,
quem facit punétum orientis folis, vel eclxptl-‘
cae cum horizonte. /

Rg/blutw Repraefentet in ﬁg IIL AD ars
cam horizontis 1pfamque datam amplitudinem

ortivam
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ortivam, fitqie punétum D pun@uth arientis
folis - vel eclipticae DBF. Demum ABE
aequator, etarcus A B afcenfio obliqua data,
-eritque angulus B inclinatio eclipticae ad
aequatorem. - Quare in triangulo obliquan-
gulo ABD dantur bina latera AB,, AD,
cum angulo B lateri AD oppofito; quaere-
turque angulus D dato lateri AB oppoﬁtus, .
unde ex can. VIL n. 37.
fin. AD: fin. B={in. AB: fin. D.
Exemplum. Exiftat fol in fignis borealibus
fitque afcenfio eius recta 43° 30’. differentia -
afcenﬁonalis\ 21° 50', erit afcenfio obliqua
1°. 40’ = AB, amplitudo ortiva AD ='27°, 20,
angulus eclipticae cum aequatore .-3 30’ &
ang. B. Unde :
4+ log. fin. B 23% 30" = 9.6006997
+ log. fin. AB.21°. 40’ = 9.5672689

o . 19.1679686
- log.fin. AD. 27° 20" = 9.6619701

log. fin. D, = 9-5059985
Cut in tabulis refpondent quamproxime

c 18 4o~ang D. .

68. Ex jisdem datis repemtur longltudo fo-
lis feu arcus DB per methodum n. 50, decla- -
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ratarn.  Sed quia in triangulo ABD etiami co-
gnitus eft angulus A, feu eiusdem corhpiemen-
tum ad duos rectos BAL, utpote altitudo’
aequatoris ex data poli elevatione cognita per
eundem canonem VII repemtur arcus: D B;

_ mferendo
ﬁnB fin.AD = ﬁnA ﬁnDB

Exemplum detur

+ log. fin. AD. 27% 30’ = 9.661970: i
+ log. fin. BAL. 38 50'= 9.7973071

S 194593773
- log. fin. B. 23° 30" = . 6006997

log. fin. DB 9-8585775 -
Cui refpondent quam proxhne 46°. 10’ pro | lo-
co folis in ecliptica. '

69. Problem. V. Determinare tempus pl’l—
mi mobilis; item tempus folare,. quo datus ar-
cus aequatoris meridianum tranfit; et vicis-
fim arcum aequatorxs invenire, qui mtra da-
" tum tempus, tam prinii mobilis, quam fola-,
re per meridianum tranfit.

* Refolut. Formetiir haec proportio: 360°:
a4 horas temporis primi mobilis, ita datus ar-
cus aequatdris e. g. 95°: 6 horas.. Ex hac
proportione reperitur, quod 1“arcus aequa-

: toris
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"toris intra 4” temporis primi mobilis per me-

- ridianum transeat, 1’ aequatoris intra 4” tem-
poris, 1°aequatoris intra 4’ temporis, s°aequa-+
toris intra 20’ temporis, 10° aequatoris in-
tra 40’ temporis, I5° aequatoris intra 1 horam,
30°aequatoris intra 2horas &c. Etviciﬁim in-
vertendo proportionem ex dato quovns ‘tem- -
pore arcus aequatoris meridianum lnterea
pertranfiens reperiri poteﬁ ’

Quia vero fol intra24 horas prnmi mobilis
afcenfionem retam mutat. 59+ §". 20", eamque
@b caufam tardius quam ftella’fixa ad meri.
dianum pertingit, hinc ad reperiendum tem-
pus folare dato arcui aequatoris requndens
fequens proportto formanda eft: .

ut 360° 59°. 8", 20" fe habent ad 94 horas
temporis folaris, ita datus arcus e. g. go°

ad. 5 hor. 59", o". 36" o
. Ex hac proportione reperitur,‘ uni gradui
aequatoris refpondere 3’ 59”. 20" temporis fo-
laris. Et uni minuto primo aequatoris: 3"
59”. 20" temporis. Et vicifim ex inverfa
proportione dato tempore folari arcus aequa-
toris meridianum interea pertranfiens repe-
riri poteft. Sic. 1 horae temporis folaris re-
fpondent 15°. 2. 2§’ arcus aequatons. Et uni
D . minue
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putatum, occafum vero tempus fenudlurnum .
a merldle computari folitum.

+ 1. Probl. VII. Data elevatione poh et de-
clinatione folis, invenire eius altitudinem ‘ad
datum quodvis momentum.

1

Rg[olz;t. L Si fol fit in aequatore. Re-
praefentet in fig. I1I. arcus LHP meridianum,
P zenith, DBF aequatorem, A B arcum
verticalem, feu altitudinem folis in B &xi-
‘ftentis. His ita difpofitis -in triangulo BHP
erit arcus HP aequalis latitudini loci, feu-
elevationi poli datue; item angulus H reétus,
quia meridianus LHP per polum aequatoris’
tranfit. Demum ex data diei hora inveniatuf
tempus ad meridiem reﬁduum, quod a meri-

- die erit ipfa data hora pomeridiana, hoc (per
probl n.69.) in arcum aequatoris converfum,
dabit arcum BH. Quibus datis reperitur arcus
BP, qui eft complementum altitudinis AB
quaefitae, (per can. IV, n.25.) inferendo

 Rad: cos. HP = cos. BH: cos. BP.

Exemplum. Detur tempus ad meridiem re-’
fiduum vel a meridie praéterlapfum aequa-
le 3 'horis‘.v Hae in arcum aequatoris con-

- verfae dabunt pro arcu BH 4°. 7, fitque la-
o S D a ' titudo®

N
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titudo loci feu elevatio poli feu arcus HP
= 51 6’y reperietur . -

4 log. cos.HP. 51°. 6’ = 9.7979341

4 log. cos. BH. 45°. 7 = 9.8485989

19.6465330
- log. Rad. =  10. 0000000

log cofin. BP =. 9.6465330
adeoque ipfe arcus AB erit = 22° 18" quam
prokime.

»2. II. Exiftat fol in fignis boréalibus, re-
praefentetque in fig. IIL circulus LADE
aequatorem, H zenith, P polum aequatoris,
DBH circulum verticalem, fitque BH com-
plementum altitudinis folis in B exiftentis,
AB declinatio folis data, eritque BP com-
plementum declinationis. Demum arcus HP
erit complementum datae elevationis poli.

Ac fi tempus ad meridiem refiduum vel a
meridie praeterlapfum in arcum aequatoris
(per n. 69.) convertatur, obtinetur arcus AL,
‘qui eft menfura aequalis angulo P. Datis pro-
inde in triangulo 6bliquangujo duobus lateri-
bus HP et BP cum angulo intercepto P, in«
veniendum eft ( per n. 48.) latus BH.

‘ ( Con-

,
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Concipiatur ex angulo H demiffum per- .
pendiculum in bafim BP, quod alicubi cadet
in punétum O. Tum (per can. 11.) formetur
proportio ad inveniendum fegmentum P o

* Rad: cos.P = tang HP: tang.PO.

Invento PO habebis BO, ob datam BP.
Demum ex fegmentis BO, PO L&t latere HP
invenies BH (per can.X. n. 4o) inferendo

Cos PO: cos. BO=cos. HP: cos. BH.

Ex:mplum Sit declinatio folis borealis AB
= 20%30), erit eius complementum BP_.69 30’3
complementum elevationis. poli HB = 38°. §4’,
horae ad meridiem refiduae tres, erit arcus
AL feu angulus P = 45°. 7"

Erit ex prima

+ log. cofin. P, 45°. 7' = 9:8485989.
+. log. tang. HP. 38° 54'= 9.9068188

D

19-7554177
= log. Rad. = 10.0000000
~ log. ta<ng. PO = 9.7554177.-
Cui in tabulis refpondent quam proxime
29°. 40'=PO. _ | ,
Unde BO=69¢°. 30’ - 29°. 40’ =39% 50"+ -
D3 " Deinde

\
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Deinde ex altera proportnone )

erit + log. cos. BO: 39%50 = 9. 3853169
+ log. cos. HP. 38°.54 = 9.8011152

19. 7764261
~log. cofin. PO 20°% 40’ = 9.9389796

! log. cofin. BH = 0.8374465 .
~ Cui in tabulissrefpondent 46° 33° = BH, erit-
que ipfa folis altitudo 43°. 27", | o

73 IIL. Si fol fuerit in fignis auftralibus,
loco bafeos BP in priore refolutione adhibi-
tae, fumi debet aggregatum ex quadrante AP
et declinatione folis AB, reliqua fe habent ut
ante. Exempla hucusque allata fufficient,

ut tyrones in fequentibus fe ipfos per eius-
* modi exempla exercere poI’ﬁnt.

74. Probl. VIIL ‘Data elevatione poh de-
clinatione folis, eiusque -altitudine, invenire
horam diei.

Refolut. 1. Si fol extiterit in aequatore, re-
folutio obtinetur eodem modo, ficut in n. 71.°
inveniendo cofin. BH, erit nempe cos. HP:

“Rad.=cos.BP: cos. BH. Inventus arcusBH
- convertatur in tempus folare (per n. 69.), ha-
" bebitur tempus ad mendxem refiduum, fifol
. fuerit
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fuerit in parte orientali, vel a meridie prae-
terlapfum, fi fuerit in occidentali. '

75. IL. Si:fol fuerit in fignis borealibus.
- Repraefentet in fig. IIL circulusD A L aequa-
" torem;, H zenith, P polum, DBH circulum
altitudinis folis B, AB eiusdem declinationem,
.~ erit in triangulo obliquangulo PHB, PH
complementum elevationis poli, BP coma
plementum declinationis, BH complementum
altitudinis. Quibus datis invenietur angulus P
feu arcus.aequatoris AL per methodum n. 58. '
declaratam, qui in tempus folare converfus
dabit horam ‘quaefitam.

~:76. IIL." Si fol fuerit in fignis auﬁ:rahbus, .
loco arcus BP. fumendum eft aggregatum ex
quadrante AP, et declinatione folls AB,
caetera manebunt ut ante.

-77. Probl. 1X. Datis declinatione, altxtudx-
ne et azimuth folis, mvemre horam diei, e
elevationem poli. -

Refol. Sit in fig. III. LHP merld:anus P
polus, H zenith, L. AD horizon, BP com-

plementum declinationis, BH complemen- .

tum altitudinis D B, arcus DL azimuth, et
‘menfura aequalis angulo LHD; quo dato

etiam datur eius contiguus BHP. Datis pro-
' D4 . inde -
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inde in triangulo obliquangulo BHP lateri-
bus BH, BP, cum angulo H oppofito, inve~
nietur primo angulas P (per can. VIL n. 37.)
feu arcus AL, qui in tempus folare conver-
fus dabit horam diei. Porro ex iisdém datis
inveniri poterit arcus HP tertinm latus per
methodum n. 50. declaratam;- quod erit com-
plementum altitudinis poli quaefitae. Vicis-
fim datis declinatione, altitudine folis, et poli
elevatione, reperiri facile poterit azimuth fo«
lis, adeoque linea meridiana, nec non hora
diei; id quod ex contemplatione datorum
trium laterum in triangulo BHP fatis 'p'er’fpi-'
citur. Nam per meéthodum n. §8. inveniendo
angulum H; reperietur etiam éius contiguus
" DHL, cuius menfura eft arcus DL azimuth

quaeﬁtum TS ‘

Bt reperiendo angulum P, réperietur ar-
éus:’ aeqﬁaeoms in tempus folare - convers
tendus s

48:- Probl. X. ﬁaﬁs dechnatlone et altitu-
dine folis et hora diei, invenire azimuth folis
feu lineam meridianai.

" Refol. atam tempus:folare ad meridiem refi-
duum vel pomeridianum convertatur in arcum
aequatorls (per prob IV n.69.), habebitur in tri-

angulo
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angulo PHB, fig. I praeter lateraBP et BH,
quorum illud eft complementum declinationis,
hoc complementum altitudinis, angulus P,
cunius .menfura eft arcus AL aequatoris ad
meridiem refiduus, inveniendusque eft arcus .
DL, feu angulus LHD azimuthi. Itaque
(percan, VIE n.37.) ' o

. fin.BH: fin. P = fin. BP: fin. H.
- Ideft finus co"mplementi' altitudinis BH, eff
ad finum diftantiae a meridiano, feu finum an-
guli P, utifinus complementi declinationis
BP, ad finum azimuthaa'.mcridiano, feu'an-
guh H quaefitum. . :

. 79. Probl. XI." Datis declinatione fohs, ele-
vat{one poli, et angulo azZimuthali, quo habe~
tur linea meridiana, invenire horam diei.

. - Refolut. Sit in fig. II. LHP meridianus,
H zenith, P polus aequatoris DAL, AB de-
clinatio folis, erit BP complementum decli-
nationis, HP complementum elevationis po«
li, et’angulus LHD azimuthalis, quo dato,
habetuyr e'tiﬁm eius contigunus BHP; datis
igitur, ini triangulo obliquangulo BHP" duo-.
bus lateribus. PH, BP, cum angulo H late-
ri BP oppofito, invenietur angulus|P, few
arcus AL aequatoris per methodum n. 51. de-
Lo Ds mon-
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monftratam, qui in tempus folare converfus
(per n. 69.) dabit horam quaefitam. .
8o. Probl. XII, Datis elevatione poli, altitudi-
ne folis vel ftellae, et angulo azimuthali feu i~
nea meridiana, invenire eius declinationem.
Refol. Sit in fig. IIl. BH complementum
* datae altitudinis folis vel ftellae in B exiften-
tis, HP.complementum elevationis poli, et
%ngulus DHL vel eius contiguis BHP an-
gulus azimuthalis datus, quaeretur. in trian<
gulo BHP complementum declinationis BP,.
quod invenietur per methodum n. 48. demon-
ftratam. -, : . o
gr. Ex iisdem datis inveniri poterit angu-
tus \P feu arcus aequatoris AL per metho~
dum 1n. 49. adeoque fi fermo fit de fole, arcus
AL converfus in tempus folare, dabit horam
diei. Sivero fermo fit de ftella fixa, obtine-
bitur tempus, quo ftella meridianum attinget,
fi fit in plaga orientali, vel quo a meridiano
difceffit, fi fit in plaga occidentali; et fi fcia-
tur, quantum ftella folem in afcenfione reca
vel antecedat vel fequatur; hora diei ‘exinde
cognofcifpoterit. Aut data hora diei vicifim
differentia inter afcenfioném retam folis et
ftellae eruetur. .- :
i : 82, Probl.
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- 82, Probl. XII1. Datis longitudine et latitudi-
_ me ftellae fixae, inyénire eius declinationem.

Refolut. Sit in fig. VI. AEB aequator,
P eiusdem polus, g5'f2=3 ecliptica, Z pd-
los .eclipticae, circulus APZ colurus folfti-.
tierym, C ftella data, cuius longitudo VG, et
latitudo GC dantur, quaerltur eiusdem de-
‘elinatio CE.,

Porro in triangulo CPZ arcus PZ eﬂ: dx-.
ftantia poli eclipticae a polo aequatoris, iam.
aliunde cognita; et arcus CZ eft complemen-
~ tum arcus GC datae latitudinis ftellae. De-
‘mum ob datam longitudinem GV, datur etiam
eius complementum G g5, feu diftantia a pro-
ximo coluro folftitiorum ; eft vero arcus G%
menfura aequalis angulo PZC; adeoque in
trianguloP Z C datis duobus lateribus PZ, CZ,
cum angulo intercepto Z invenietur tertium
latus PC (per n. 48.), quod erit complemen-
tum’'quaefitae declinationis CE.

83.'Probl. XIV. Datis longitudine et latidine
ftellae fixae, invenire ejus afcenfionem retam.

Refol. In fig. VII, arcus aequatoris VE erit .
afcenfie recta quaefita. Datis proinde in trian-
- gulo CP Z lateribus PZ, CZ et angulo Z, re-

perietur (per n. 49.) angulus CPZ quem
" meti-

-
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metitur arcus EB, cuius complementum ‘ad
90° eft afcenfio re@ta V E quaefita. . Viciflim
data ftellae declinatione et eius alcenfione re-
&a, feu latere CP, PZ et angulo P, reperie-
tur primo CZ feu latitudo ftellae (per n. 48.).
Et demuin angulus Z feu complementum lon-
gitudinis G’V (per n. 49.).:

84. Cognita ftellae cuiuspiam declinatione
altitudo poli invenitur, fi ab obfervata maxi-'
ma ftellae altitudine auferatur eiusdem decli=
natio, fi borealis eft; aut ad eam addatur, fi
auftralis eft, obtinebitur altitudo aequatoris,

© cuius complementum eft elevatio poli. Porro

ex declinatione ftellae et elevatione poli erui-
tur amplitudo ortiva et occidua, nec non diffe-
rentia afcenfionalis, per methodum n. 6s. de
claratam. Ex his porro azimuthum fen linea
meridiana, adeoque declinatio magnetis, nec
non fegmenta. parallelorum ipfarum fubter et
fuper horizontem; demum quam longe vel
prope 4 zenith abfint. R f
5. Per afcenfiones rectas ftellarum cogno-
fcitur tempus, quo antecedunt vel fequuntur
-folem; fi videlicet differentia inter  afcenfio-
nem reftam fohs et ftellae in tempus folare
convermtur, ex quo porro hora diei.erui pote-
' rit.
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rit, Deinde data declinatione et altitudine ftel-

1ae et elevatione poli cognofci -poteft diftantia
ftellae a meridiano eodem mode, quo'n. 74. &c. .

* defole di®tum eft. Unde inveniri poterit linea

meridiana, et hora noturna., Si enim ftella
fit in parte orientali, tempus diftantiae ftellae
a meridiano auferri debet a tempore, quo
ftella folem fequitur.. At in parte occidentali
idem tempori, quo ftella folem fequitur, ad-
dendum erit, fumma erit tempus folare a  me-
ridie computatum.

86. Probl. XV. Datis longltudmlbus et la-
titudinibus duorum locorum, i jnvenire eorum
diftantiam feu areum c1rcuh maxmu inter ea
comprehenfum. ' '

- Refolut. Sint in fig. 'VIII duo locaB et C;
A polus aequatoris FDEG, arcus BD et CE
datae locorum latitudines, eruntque AB et
AC complementa latitudinum. Ob datas vero
longltudmes innotefcet differentia longltudl-
pum D E, quae eft menfura anguli A. Igitur
in triangulo BAC datis duobus lateribus AB
" et AC et angulo comprehenfo A, invenietur
BC (per n. 48.) diftantia locorum quaefita.

87, Ex iisdem datis inveniri poteft angulus
utervis B vel C (per n.49.). Quo invento co-
gnofcis
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gnbfcitur,qua directione ex uno loeo B verfus

alterum C proficifcendum fit, id quod in iti-

neribus faciendis et in re nautica maximi mo-
menti effe folet,

88. Probl. XVI. Datis diftantia duorumtlo-
‘corum eorumgqué latntudmxbus, mvemre dlﬁ‘e-
rentiam longitudinis. , )

. Refolut. Cum in eodem triangulo ABC den-
“tur tria latera AB, BC, AC, invenietut an-
gulus A (per n. §8.), cuius menfura eft arcus
DE differentia longitudinum quaefita; ex qua
vel addita vel fubtratta ad longitudinem unius
loci dati eruetur longitudo alterius. Ex iis-
dem vero datis eruitur etiam angulus B vel C,
juxta cuius dire@ionem ab uno loco verfus
alium iter inftituendum eft. - Demum fi in-
venta differentia longitudinis duorum locorum
convertatur in tempus folare, data hora diei
in uno loco, mnoteﬁ,et, quota fit hora in al-/
tero loco.

89 Probl. XVIIL. Data differentia temporis
duorum locorum; eorumque diftantia, ac ele
vatione poli unius, invenire elevatzonem poll

-alterius. - -

Refol. Data differentia temporis converta-

_tur in arcum aequatoris, reperietur differentia

lons
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longitudihum’ DE aequalis angulo A; datis
praeterea lateribus AB et BC invenietur ter-
tium latus AC (per n. 50.) complementum
_elevationis poli quaefitae.’

go. Probl. XVIIL Datis diftantiis trium lo-
corum, una cum longit\idine et latitudineduo-
rum, mvemre longitudinem et latitudinem
tértii. T

Refolyt. Sint in fig. VIII. datae diftantiae
£rium locorum BC, BH, CH; fitque latitu- -
- do loci B, arcus DB, eius complementum AB,
latitudo loci C, -arcus CE, efus complemen-
tum A C, ac data longitudinum differentia DE
feu angulus B AC, quaereturque latitudo loci
HO ac differentia longitudinis E O. Itaque

L. in triangulo BHC ex datis tribus late-
ribus quaeratur angulus € (per n: 58.). IL In
triangulo ABC, quaeratur angulus BCA, qui
itidem ob cognita tria latera {pern.s8.).inveni- -
ri poterit. III. Angulus BCA fubtraus ab an-
gulo BCH relinquet angulum ACH, Demum
IV.in triangulo ACH ex cognitis duobus lateri-
bus AC et CH cum angulo comprehenfo facile
- erueturtertium latus AH (per 11. 48.), acdemum
: ang'tﬂus CAH feu differentia longltudmum EO
. (per n. 49.).

FINIS.
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R e e
CA N ONES
‘SINUUM ET TANGENTIUM

PRO DECIMO QUOQUE MINUTO
"'CUM EORUM LOGARITHMIS."

O‘peri praeftituta brevitas integros finuum,
tangentium, et fecantium canones pro-
hibebat inferi; et ex alia parte videbaturdifcen~
tium exercitationi. non fatis profpici, fi pror-
fus omitterentur. Selegi proinde finus et tanv
gentes pro decimo quoque minuto, cum eorum
logarithmis ; fecantibus, quarum vix eft ufus,
penitus praetermiffis. -Si quis tamen finus et
tangéntes mtermedlos requirat ; fic facile i it
veftigabit.
Datis finubus vel tangmtzlm: minutorum decima-
~ lium , invenire quoscunque intermedios. .
Quaeratur v. g. finus arcus vel an-
guli 43° 14'. ‘
1. Defumantur ex tabulis finus proxime
maior (43 °. 20’. qui eft- 6862416) et proxime
minor (43° 10'. qui eft 6841229) €t anmratur
~ eorum differentia (zns7. ‘“

20 Fiat’ .



Sinuum et Tangentium cum corum Logarithmis, 65

2. Fiat, ut 10 ad exceffum arcus dati
(43°. 14’.) fupra‘arcum proxime minorem (43°, .
10.) id eft, ut 10 ad 4: ita aug7 differentia
finuum ex tabunla defumptorumad aliud. Quar-
tus terminus 8474y feu 8475 additus finui pro-
xime minori (6841239) dabit (6849704) finum
anguli dati,. vel ipfiflimum, qui in tabulis re-
~ peritur, vel ab illo vix differentem

Eadem operatio inftitui poteft ad loga-
rithmieos finus inquirendos, licet non ita ex-
atte , fufficienter tamen ad praefens infti-
tutum. ,

Quod di¢tum de fihubus de tangentibus
etiam eft intelligendum. Hinc etiam colliges,
quomodo ex finu vel tangente data invenian-
tur minuta correfpondentia,

ll,
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Q § Sinus. | Tangens. Log. Sin, |Log. Tang.
olol o o ol T a
10| 290.89] 29089 | |7:4637255|7-4637273
20| s81.77] 58178 | 7.7647537|7-7647610 |
30| 87265| 872.69 7-9308419 7-9408584
40| 1163.53| 116361 | |8.0057763|8.0658057 }
__|50|_t454:39| 145454 | | 8-16208088 1627267
11 0| 1745.24] 174551 | | 82418553[8-2419215
] |10} 2c36.08| 2036.50 | | 83087941|8.3088842
20| 2326.90| 2337-53 | | 8-3667769|8-3668945
30! 2617.69! 2618.591 | 84179190 8.4180679
40| 2908.47| 290970 | | 8-4636649|8-4638486
__|5°] 3199-22 3200.86 | [ 8:5050447|8 5052671
2| o] 3489-95| 3492.08 | |8.5428192{8.5430838 }
10| 3780.65| 3783-35| | 8.5775660|8.5778766
20| 4071:31] 407469 | | 8.6097341|8.6100043 |
30| 4361.94] 436609 | |8.6396796 8.64c0931
40| 4652.53| 4657.57 | | 8.6676893;8.6681598
50| 494308| 4949-13 | | 8.6939980;8 6945292
3] o] 5233.60] 524078 | | 87188002|8.7193958
10| 5524.06| 5532.51 | |87422586{87429222
20| 5814.48| 582434 | | 8.7045111|8.7652465
30| 6104.85] 6116.26 | |8.7856753|8-7804861
40| 6395.17| 6408.29 | | 8-8058523:8.8067422
|50] 6685.44] 6700.43 8-8251299'8.8261026
4| o 6965.65| 6992.68 | | 8-8435845|8-8446437
10| 7265.80] 7285.05 [ |8.8012833(880624327
20| 7555:89] 757755 | | 8-8782854/8.8795286
30| 7845.91| 7870.17 | | 8.8946433(8-8959842 |
40| 8135.87| 8162.93 | | 89104039/8-9118460
__[59] 8425-76| 845583 | | 8.9256089!8 9271560
5| o] 8715.57| 874887 | | 894029608 9419518
10| 9005.32| 9042.06 | | 8.9544991|8.9562673
20| 9294.99! 9335.40] | 8.9682487/8.9701330
30| 9584.58| 962890 | | 8.9815729|8.9835769
40| 9874.08| 9922.57 | |89944968|8.9966243
50 {10163.51{10216.41 9.0070436

9.0092984 |




cum eorum Logarithmis.

o

DJQ

89

88

Sinui.,

- Tangens,

Log, Sin.

Bog, Tang. :

100000.CO
199999.58
99998.30
99996.19
99993-23
199989-42

Infinic, -
3437737 1.001
17188540.00
11458865.00

8593979.10
6875008.70

10.00C0000
9:9999982
99999927
99999835
9.9999706
9.9999541

99984.77
9997927
99972.92
99965.73
99957.69
99948.81

&

26

40
30
20
10

sC
40
30
20
10
60
§C

30
120

5728996.16
491038806
4296407.73

3436777.09
312415767

3818845.93;

9.9999338
9:9999100
9.9998824
9.9998512
9.9998162
99997776

Infinit.
12:5362727
12.2352390
120591416
11.9341943
118372733
117580785
11.6911158
11.6331055
11.58§9321
11.5361514
11.4947329

99939.08
99928.51
99917.09
99904.82
099891.71
99877.75

2863625.33
2643159.96
2454175.78
2290376.55
2147C40.10

2020555.35

9.9997354
9-9996894
9:9996398
99995865
9.9995297
99994688

11.4569162
11.4221234
11,38¢c9057

11.3500059
17.3318402
11.3054708

99862.95
99847.31
99830.81
99813.48
9979529
9977627

00 99756.40

e
99691.73

8.49
9964440
99619.47
99593.69
99567.08
99539.62
99511.32

IO

1908113.67
180749774
1716933.69
1634985.55
1560478.41
1492441.70

9:9994044
9.9993364
9:9992640
94991892
.9.9991101
99990273

11.2806042
11.2570778
11.2347535
11,2135139
11.1932578
Il’.l‘[;SCﬂ

14300066.63
1372673.79
1319688.30
1270620.47
1225050.55
1182616.67

9.9989408
9.9988506
9.9987567
9.9986591
9.9985579
9.9984529

11.1553563
11.1375673
11.1204714
11.1040158
11.0881540
11.0728440

1143005.23
.1105043.10
1071191.26

1038539-71
1007803.11

99482.17

. 978817.32

0.9983442
9.9982318
9.9981158
9:9979960
9.9978725
9.9977453

11.0580482
11.0437328
11.0298670]
11.0164231

11.0033757

10.9907016

Ez



68 Canones Sinuum ct Tangentium

Sinus. |Tangens, Log. Sin. {Log. Tang. |

o | uiW

105§52.85|10510.42 0.019234619.0216202
10[10842.10{10804.62 | .| 9.0310890/9.0336093
20|11031.26{11008.99 | { 9.0426249]9.0452836
30|11320.32{11393.56 | 19.053858819.0566595 1
40]11609.29{11688.31 9.0648057|9.0677522
50{11898.16/11983.28 9.0754799 9.0@7@

71 0712186.93112278.46 | | 9.08589459.0891438
10[12475.60|12573.84 | | 9.0960615/9.0994678 |
20(12764.16{12869.43 9.1059924/9.1095594
30}13052.62113165.25 9.115697719.1194291
40{13340.96|13461.29 0.1251872]90.1290868 | -
50|13629.-10|13757:57 | | 9.1344702/9-1385417
0[13917.31114054.08 | | 9.1435553]9-1478025
10{14205.31/14350.84 | |9.1524507|9.1568773
2014493.19|14647.84 | | 9.1611639(9.1657737
30[14780.94{14945.10 | | 9.169702119.1744088
40{15008.57|15242.61 9.1780721(9.1830595
50|15356.07|15540.40 0.1862802/9.1914621

e ——

15643.45|15838.44 | | 9-1943324|9.1997125
10]15930.69|16136.77 0.2022345|9.2078165 |
20|16217.79|16435.37 | 19.2099917(9.2157795
30[16504.76|16934.26 | | 9.2170092(9.2236065
40{16791.59/17033-44 | | 9.225091819.2313024
_|50|17078:28{1733292 | | 9.3324440|0.2388717
10| 0]17364.82|17632.70 | | 9.2396702(9.2463188
10/17651.21(17932.78 | - | 9.2467746|9.2536477
20|17937.46/18233.18 | ‘| 9.2537609!9.2608625 |
30[18223.55]18533.90 | | 9.2606330|9.2679669 |
40{18500.44(18834.95 | | 9.2673945|9-2749644
50|18795.27{19130.32 | | 9.2740487|9-2818585
| 11| o}19080.90{19438.03 | | 9.2805988!9.2886523
10|19366.36]19740.08 9.287048019.2953489
120119651.66'20042.48 | | 9.2933993,9.3019514
30{19936.79|20345.23 | | 9.2996553/9.3084626
40(20221.76|20048.34 | | 9.3058189]9.3148851
50]|205006.55(20951.81 9.3118926/9.3212216

ool

vl
[
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®©|

I0

10

10

Sinus, .

Tangens,

Log. Sin.

L:‘. ‘Tang,

99452.18
99421.36
99389.69
99357-18
99323.83
99289.64

951436.45
925530.35
900982.61
877688.74
855554.08
834495.57

9.9976143
9.9974797
9.9973414
99971993
9.9970535
9.9969040

10.9783798.
10.9663g07
10.9547164
10.9433405
10.9322478

99254.62
99218.74
99182.03
99144.49
99100.09
99066.87

81443464

777035.06
759575-41

726872.55

795302.24|

742870.04|

9.9967507
9.9965937
9.9964330
99962686
9.9963004
9.9959284

10.9508562
10.9C0§322
10.8904406
10,8805709
10.870Q132

98026.80
98985.90
98944.16
98901.58,
98858.17
98813.92

711536.97
696823.35
682694.37
699115.62
656055.38
64348428

9.9957528
99955734
9.9953902
99952033
9.9950126

49.9948181

10.8521975
10.8431227
10.8342263
10.8255C12
10.8169405
10.8085379

93722-83
98722.91
98076.15
98628.56
98580.13
98530.87

631375.15
619702.79
608443.81
597576.44
587080-42
576936.88

9.9946199
9.9944180

'|9.9942122

9:9940027
9.9937894
99935723

10.8002875

10.7842205
10.7763935
10.7686976
10.7611283

98480.77
98429.85
98378.08
98325.49
98272.06
98217.81

567128.18
557637.86

539551.72
530927.93
'522560.47

548450.52|,

9:9933515
99931269
9.9928984
9.9926661
9:9924301
9.9921902

107536813
10.7463523
10.7391375
10.7320331
10.7350356.
10.718141%

98162.71
98106.80
98050.05
9799247
9793400

97874-83

514455.40

498940.27
491515.70
48430045
477285.67

506583.52}.

9.9919466
9.9916991
9.9914478
9.9911927
9.9909338

19.9906710

10.7133477
10:7046511
10.6980486
106915374
106851149

10.678]784

10.9214240 |

10.8614583 |

10.7921935 |

Ej



70 Canones Sinuum et Tangentium
Q| &| Sinus. '|Tangens. Log. Sin.’ |Log. Tang.
[ -
12! olzo791.17121255.65 | | 9.3178789193274745
" |10]21075.61,21559.88 | | 9.323780219.3330403 |
. |30121359.88,21804.48 | | 9.3295988:9.3397391
30|21643.96122160.47 | | 9.3353368/9.3457552 |.
. [40]21927.86|22474.85 | | 9:3409963|9.3516968
_|89[22211-58122780.63 | | 9.3465794/9-3575658
13} 0:22495.11{23086.82 | 4 9.3520880!9.3633641
10122778.44(23393-42 | | 9:3575240|9.3690937
20123061.50(23700.44 | | 0.362889219.3747563 |
30123344.54,24007.87 | | 9-3681853!9.3803537
40123027.29|24315.75 | | 9.3734139|9.3858876
—|5°]23909-84/24624.05 | |9.378576719.3913595
14| 024192.19/24932.80 | | 9.3836752{9.3967711
10124474.33125242.00 | 19.3887109|9.4021237 |.
20(24750.27/25551.65 | | 9.3936852{9.4074189
30125038.00125861.76 | | 9.398599619.4126581
40]25319.52:26172.34 | | 9.4034554|9.4178425
__|59]|256c0.82:26483.39 | | 9.4082539]9.4229735
15| 0|25881.90|26794.92 | | 9.4129962 9-4280525
1020162.77|271c0.93 | | 9.4176837|9.4330804
20/26443.42127419.44 | ! 9.4223176/9.4380587
30]26723.84|27732.45 | | 9-4268988(9.4429883
40|27004.03|28045.97 | | 9.4314286/9.4478704
_|5°]|27284.00|28345.99 | | 9-4359080|9.4527061
16| ©(27563.74|28674.54 | | 94403381 9.4574964 |
10|27843.24/28989.01 | | 9.4447197|9.4622423
20{28122.§1129305.21 9-449054019,4669448
30|28401.53]29621.35 | | 9.4533418|9.4716048
4028080.32|129938.03 | | 9.4575840|9.4762233
__150128958.87|30255.27 | |9.461781619.4808011
17| ©|29237.17|30573.07 | |9.4659353]9.4853390
10/29515.22/130891.43 | | 9.4700461 |9.4898380
20129793.03131210.36 9.4741146/9.4942988
-|30]309070.58|31529.88 | | 9.4781418|9.4987223
4030347.68|31849.98 | - | 9.4821283/9.5031092
50130624.92|13217067 | }9.4860749:9.5074600

’
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19

72

. Sinus,

Tangens,

Log. Sin.

Log. Tang.

97814.76
977386
97692.15
97629.60
97566.23
97502.03

7046301}

403824.57
457362.87
451070.85
444941.81
438969.40

9.9904044
9.9901339
9.9898597
9.9895815
99892995
99890137

10.6725255
10.6663537
10.6602609 |.
10.6542448
10.6483032
10.6424342

97437.01
97371.16
97304.48
97230.99
97168.67
97°99-54

433147.59
427470.66
321933.18
416520.98
411256.14
406107.00

9.9887239
0.9884303
9.9881329
9.9878315
6.9875263
9.9872 17 1

10.6566359
106309063
10.6252437
10.6196463
10.60141124
10.6086405

97029.57
96958.79
96487.18
96814.76
96741.52
96667.46

401078.C9
396165.18
391364.20
386671.31
382082.81
377595-19

9.9869041
9.9865872
9.9860663
99859416
0.9856129
0.9852803

xo.60322_8—9
10.5978763
10.5925811
10.5873419
10.5821575
10.57702_6_5

96592.58
96516.88

96440.37

196363:05

96284.90]
96205.94

373205.08
368909.27
364704.67
360588.35
356557.49
352600.38

9.9849438
9.9846033
9.9842589
9:9839105
99835582
90832010

10.5719475 .

10.5§669196
10.5619413
10.5570117
10.5§§21296

10.5472939

96326.17
96045.58
95904.18
95881.97
9579895
95715.12

348741.44
344951.20
341236.26
337594-34
334023.26
330520.91

9.9828416
9.9824774
9.9821092
99817370
9.9813608
9.9809805

105425036
10.5377577
10.5330552
10.5283952
105237767

10.5§191989

95630.48
95545.02
95458:76
95371.69
05283.82

95195.14

327085.26
323714.38
320400.38
31715948
313971.94
310842.10

9.9805963
9.9802081
9.9798158
9:9794195
9.9790192
9.9786148

10.5146610
1045101620
10.50§7012
105012777
104968908
10.4925398

E 4

/




*

CdM: Sinuum et Tangentium

- 2o

Z| Sinus. Tangens. Log. Sin, {Log. Tang. |
ol3c901.70132491.97 | | 9.489982419.5117760
10|31178.22{32813.87 | | 9.4938513|9.516Q575
20|31454.48(33136.39 | | 9.4976824(9.5203052
30131730.47133459.53 | | 9.501476419.5245199
40]32006.19133783.30 | | 9-5052339{9-528702 1
50|32281.64(34107.71 | | 9.5089556/9.5328536
032556.82134432.76 | | 9.5126419{9.5369718
10[32831.72|34758.46 | | 9.5162936{9.5410606 |-
20{33100.34{35084.83 | | 9-5199112|9.5451193 [
30!33380.60/35411.80 | '9.5234953;9-5491487
40|33654.75|35739-56 | | 9.5270463]9.5531492
50[33928.53|36007.95 | | 9-5305650|9-5571214
0]34202.02136397.02 0.534051719-.5610658
10{34475.22{36726.80 | | 0.5375069|9.5649831
20(34748.13|37057:28 | | 9.5409314/9.5688735 |
30135020.7437388.47 | | 9.54432539-5727377
40|35293.0637720x38 | | 9.5476893(9.5765701
50|35505.08/38053.03 | | 9.5510237/9.5803892
0|35836.79|38386.40 | | 9:5543293{9.5841774
10/36108.21{38720.53 | . | ®5576000/9.5879413
20{36379.32{39055.41 | | 9.5608546{9.5916812
30{36650.13|39391.05 | | 9.5640754(9.5953975
40|30920.62139727.46 | | 9.5672689|9.5990908
50{37190:80{40064.05 | | 9.5704355[9.0027613
| ©]37460.66|40402.62 | | 9.5735754|9.6064066
1037730.21/40741.39 | | 9.5766892[9.6100359
20{37999.44!41080.97 | [ 9:5797772|9.6136407
30|38268.34|41421.36 | | 9.5828397[9.6172243
40|38536.93(41762.57 | | 9.5858771{9.6207872
50|38805.18(42104.60 | | 9.5888897'9.6243296
0|39073.11142447.49 | | 9.59187809.6278519
10|39340.71142791.20 | | 9.5948422{9.6313545
20139607.98 43135.79 | | 9.597782719.6348378
39874.91(43481.24 | ( 9.6006997]9.638319
40,40141.50/43827.56 | | 9.6035936[9.6417473
150:40407-75144174.76 | 9.6451743

9.6064647




" tum eorum Loéarithmi:.

73

&l

Y

Sinus.

~

Tangens.

‘Log. Sin.

Log. Tang,

6o
50

95105.65
95015.36
40/94924.26
30194832:36
20(94739.06
10/94046.16

307768.35
304749.15
301783.01
298808.50

29600422

293188.85

9.9782063
99777938
99773772
9.9769566
9.9765348
9.9761030

10.4882240
10.4839425 | -
10.4796948
10.4754801
104712979
10.4671474

60194551.85
50194456.75
40{94300,85
30/04264.15
20|941606.65
10194068 35

290421.09
287699.70
285023.49
282391.29

279801.98

27725448

9.9756701
99752330
9.9747918
9.9743466
9.9738971
9.9734435

16.4630281
10.4589394
10.4548807
10.4508513
10.4468508
10.4428786 |

50(93869.37
40(93768.69
30{93667.22
20193564.95
10193461.89

60193358.04
50{93253.40
40193147.97
30[93041.75
20(92934.75
10/92826.96

193969.26{274747.74

272380.75
269852.54]
267462.15

65108.67

262791.21

260508.91
258260.94
256046.49
253864.79
251715.07
249596.61

9.9729858
9.9725239
9.9720579
9.9715876
199711132
9:9706346

10.4389341
10.4350169
10.4311265

10.4272623
10.4234239
10.4¥90¥08 |

9.9701517
9.9696647
9.9691734
9.9686779
0.9681781
99676741

10.4158226
104120587
10.4083188
10.4046025
10.4009092
10.3972587

60/92718.39
50192609.03
40192498.88
30]92387.95
20|92276.24
10/92163.75

247508.69
245450.61
243421.72
241421.36
239448.89
237503.72

9.9671659
9.9606533
9.9661365
9.9656153
9.9650899
9.9645602

103935904
10,3899641
10.3863593
103827757
10.3792128
10.3756704

60]92050.49
50191936.44
40/91821.61
30/91706.01
20(91589.03

10191472.47

dssggs.gat
233692.87
231826.00
220084.25
228166.93
226373.57

9.9640261
9.9634877
9.9629449
9.9633978
9.9618463
9.9612904

10.3721481
10.3686455
10,3651622
10.3616981
10.3582527
10.3548257

Es



" Canones Sinuum ct Tangentium
@| Z| Sinus. - |Tangens. | | Log. Sin. |Log. ‘Tang,
* =
124} ©140673.66144522.87 | |9.609313319.6485831.
10140939.23144871.87 | |9.6121397/9.6519742 |
20141204.46(45221.79 | | 9.614944719.6553477 |
30141469.32145572.64 | | 9.6177270!9.6587041 |’
40141733.85445924.39 | | 9.6204884|9.6620434
—|5°141998.01|46277.09 9.6232287,0.6653662
25 0142261.83146630.77 | | 9.6259483,9.6686725.
10{42525.28|46985.39 9.6286472|9.6719628
20142788.38/47340.98 | | 9.6313258|9.6752372 |
30143051.11:47697.55 | | 9.6339844:9.6984961 |
40143313.4848055.12 | | 9.6366231|9.6817396
—|59(43575-48|48413.68 | | 9.6392422(9.6849681
261 0143837.13{48773.26 | | 9.6418420{0.6881818
10144098.38(49133.86 | | 9.6444226|9.6913809
20144359.37/49495-49 | | 9.6469844|9.6945656
30144619.78146858.16 | | 9.6495274,9.6977363 |
40144879.92|50221.89 | | 9.6520521{9.7008930
—_|89]45139.08|50586.68 | | 9.6545584(9.7040362 |
37] 0]45399.05[50952.54 | | 9.6570468(9.7071659
10145058.04(51319.50 | | 9.6595173|9.7102824
20145916.64|51687.55 | 19.6619701|9.7133859
30{46174.86]52056.70 9.664405619.7164767
40146432.69152426.98 | | 9.6668238|9.7195549
__|5°146690.12|52798.39 9._6692250 9.7226207
28| 046947.16(53170.94 | | 9.6716093(9.7256744
.|1©[47203.80(53544.65 | | 9.6739769|g.7287161
20{47460.04153919.52 | [ 9.6763281|9.7317460
30|47715.88(54295.57 | | 9.6786629]9.7347044
40147971.31154672.81 | | 9.6809816/9.7377714
__|50148322634155051.25 | | 9.6832843'9.7407672
29| 0]48480.96]55430.90 | | 9.6855712|9.7437520
10148735.17|55811.79 | | 9.6878425/0.7467259
20148988.97 56193.91 | | 9.6900983!9.7496892
30149242.36156577.28 | | 9.6923388|9.7526420
40149495.33|56901.91 | | 0.6945642|9.7555846.
8 150149747-87157347.83 1 | 9.606774519.7585170




. " cunt eorum Logarithnsis.

0

S 19

8 uw

50

30
20
I0

160

50

30
20
10

60
50
40

30

8l

20

110

60
50
40
30
20
10
60
50
40
30
20
10

60
50
40

130

20

10

Sinus,.

Tangens, '

Log. Sin.

Log. Tang.

91354.54
9i235.84
91116.37
90996.13
90875.11
9075333
90630.78
9c507.46
90383.38
90258.53

go132.91/

224603.68
222856.75
221132.34
219429.97
217749-30
21608958
214450.69
212832.13
211233.48
203654.33
208094.3

206553.18

9.9607302
9.9601655
9.9595964
9.9590229
9.9584450
{9;.9..578626

10.3514169
10.3480258 |
10.3436523
10.3412960 |.
10.3379566
10.3346338

9.9572757
9.9566844
9.9560886
0.9554882
9.9548834
99542741

10.3313275
10.3280372
10.3247628
10.3215039°
103182604 |
10.3150319

9°°°6'54i

89870.40
89751.51
89022.85
89493.43
89363.27
89232.33

205030.38
203525.65
202038.62
200568.97
199116.37
197680.50

9.9536602
9.9530418
9.9524188
9.9517912
9.9511590
9.9505223

10.3118182
10.3086191
10.3054344 |
103022037
10.2991070
10.2959638

89100.65
88968.21
88835.02
88701.08
88566.39
88430.95

196261.05
194857.71
193470.20
192008.21
100741.47
189399.71

99498809
9:9492349
99485842

19-9479289

9.9472689
9.9466043

10.2928341
10.2897176
10.2866141
10.2835233

10.2804451 |-
10.2773793

88294.76
88157.82
88020.14
87881.71

8774254
87602.62

188072.65
186760.03
185461.59
184177.09
182906.28
181648.92

9-9459349

9.9435171

10.2743259
10.2712839
10.2682540
10.2652356
10.2522286
10.2592328

87461.97
8732058
87178.44
87035.57
86891.96

180404.78
179173.62
177955-24
176749.70
175555.90

86747.62

174374.53

99418193
0.9411166
9:9404091
9.9396968

199389796

09382576

10.2562480
10.2532741
10.2503108
10.2473580
10.2444154
10.2414830




1

~ Canosies Sinu et Tangentium

58542.94

76
Q| 2| Simus. |Tangens.. Log.Sin. |Log.Tang. |:
* FR K - ) .
30} 0150000.00{57735.03 | |9.698970019.7614394 |-
10/50251.70|58123.53: 9.7011508 9.7643520
20{50502.99|58513,35 | [ 9.7033170(9.7672550 |-
30150753.84158004.50 | 19.7054689]/9.7701485 |
40|51004.26159290.99 | | 9.7076004(9.7736327 |
1 _|5°|51254.25/159690.84 | | 9.7097299(9-7759077 |
31{ ©/51503.81160086.06 | |9.711839319.7787737 |
- |10{51752.93160482.66 |- | 9.7139349|9.7816309 |
20]53001.61}60880.67 9.716016819.7844794 | .
30152249.86161280:08 | | 9.71808519.7873193
40|52497.66/61680.92 | [ 9.7201399]9.7901508
__|59|52745.02 62083.20 | |]9.7221814(9.7929741 |.
32§ 0153991.93162486.94 | | 9.7242097{9.7957892
10153238.39|62892.15 | | 9.7262349(9.7985964 |
20153484.40|63298.83 | | 9.7282271(9.8013957
30153729.96{63707.03 | | 9.730216519.8041873
40{53975.07|64116.73 | | 9.7321932/9.8009714
_|5°(94219.71164527.97 | |9.7341572/9.8097480
33| ©|54463.90|64940.76 | | 9.7361088{9.8125174
10/54707.63(65355.11 | | 9.7380479|9.8152795
20{54950.90|65771.03 | }9.7399748|9.8180347
30|55193.70166188.56 | | 0:7418895|9.8207829 | -~
40(55436.03/66607.69 | |9.7437921/9-8235244 |
 15°|55077.90|67028.45 | | 9.7456828;9.8262592
34] ©[55919.29|67450.85 | |9.7475617]9.8280874
- |10{56160.21167874.92 | | 9.7494287(9.8317093
20|56400.65 | (8 00.66 9.7512842/9.8344249
30|56640.62]68728.10 | | 9.7541280]9.8371343
40|56880.11|6015724 | | 9:75496049.8398377
_|50[57119.12|69588.13 | | 9.75678159.8425351
35| ©[57357.64|70020.75 | | 9.7585913|9.8452268
10/57595.68|70455-15 | | 9.7603899|9.8479127 |
- 120157833.23170891.33| | 97621775 9.8505931
30|58070.30{71329.31 | - | 9.7639540]9-8532680
40|58306:87|71769.11 | |9.7657197/9.8559376
50 7121075 | | 9.767474619.8586019




cum eorum Logarithmis.

n

19

AV 3
o |

50

20
10
60
50
40
30
20
10

60
50
40
30
20
10
60

50,
140

- {30

20
I0

Sinus,

Tangens.

Log. Sin.

Log. Tang.

86602.54
86456.73
86310.19
86162.92
86014.91
85866.18

173205.08¢
172047.36
170901.16
169766.31
168642.61
167529.88(

9.9375306
9.9367988
9.9360621
9.9353204
99345738
0.9338222

10.2385606
10.2356480
10.2327450
102208515
10.2269673
10.2240923

85716.73
85566.55
85415.64
85264.02
85111.66

84958.60

1166427.95

164255.76
163185.17
162124.69
161074.17

165336.63}

9.9330656
99323040
99315374
99307658
99299891
99292073

10.2212263
10.2183691
10.2155206
10,2126807

10,2008492
10.2070259 |

84804.81
84650.30
84495.08
84339.12
84182.49
84025.13

160033.45|
159002.38
157980.79
156968.56
155905.52
154971.55

9.9284205
9.9276285
9.9268314
9.9260292
9.92522 18
9.9244092

102042108
10,2014036
101986043
10,1958127
101930286
10,1902520 |

83867.06
83708.27
83548.78
83388.58
83227.68
83066.07

153986.50|
153010.23
152042.61
151083.52
150132.82
149190.38

9.9235914
9.9227684
9.9219401
9.9211066
9.9202678
9.9194237

10.1874826
10.1847205
10.181965%
10.1792171
10.1764756

10.1737408 | .. -

82903.76
82740.74
8257703
82412.62
82247.51
82081.70

148256.10
147329.83
146411.47
¥45500.90
144598.01

9.9185742
9.9177194
9.9168593
9.9159937
0.9151228
99142464

110,1682907

10.1710126

10.1655751
10,1628657
101601623

10.1574649

81915.21
'81748.01
81580.13
81411.55
81242.29

142814.80
141934.27|
141060.98
140194.83
139335.71

138483.53

143702.68

9.9133645
99124772
99115844
9.9106860
9.9097821

10.1547732
10.1520873
10.1494069
101467320
10,1440624
10.1413981

81072.33

9.9088727



.

Canones Siwusm et Tangentium

696.6:

@1 X| Sinus. | Tangens, Log. Sin, |Log. Tang.
36| 0158778.53172654.26 | | 9.7692187 9.8612610
10/59013.61173099.63 | | 9.7709522(9.8639152
20|59248.19|73546.91 | | 9.7726751|9.8665644
30(59482.28173996.11 9«7733875 9.8692089
40|59715.86|74447.241 | 9-776897|9.8718486
_[5015994893(7490:33 | | 97777815 9-8744838
37} 0|60181.50175355.41 | | 5:7704630]9.8671144
10|60413.56/75812.48 | | 9.7811344/9.8797407
20]606045.11|76271.57 | | 9.7827958,9.8823627
30;60876.14,76732.70 | | 9-7844471,9.8849805
40]61106.66/77195.89 | | 9-786088619.8875042
_|5© 61336.66|77661.17 9:78772029.8902040
38| ©{61566.15;78128.56 | | 9. 7893420‘9 8928008
10161795.11(78598.08 | |9 7969541 9.8954119
20|62023.55179069:75 | | 9.7925506i9.8980104
30/62251.46)79543.59 | | 9.7941496:9.9c06052
40|62478.85|80019.63 | | 9.7957330/9.9c31966
_|50[62705.71180497.90 | | 9:797307119.9057845
39] ©[62932.04|80978.40 | | 9:7988718|9.9083692
10/63157.84|81461.18 0.800427219.91CQ5C 7
20]63383.09(81946.25 | | 9.8019735{9.9135291 }
30,63607.82182433.64 | | 9.8035105|9.9161045
40|63842.0182923.37 | | 9.8050385|9.9186769
__150|64055.66|83415.47 9-80655_7_sl9~9212466
40| .0|64278.76/83909.96 | | 9.8080675!0.9238135
10{64501.32184400.88 | | 9.8095686.9.9263778
20164723.34184906.24 | | 9.8110609!9.9289396
30]64944.80|85408.07 | | 9-8125444/9.9314989
40|65165.72(85912.40 | | 9.8140192|9.934C559
_|50[65386.09|86419.26 | | 9.8154854{9.9366105
41| 0|65605.90|86928.68 | | 9.8169429/9.9391631
10|65825.16187440.67 | | 9.8183919/9.9417135
20{66043.86187955.28 | { 9.819832519.9442619
30|66262.01(88472.53 | | 9.8212646]9.9468984
40,66479,59|88992.45 | | 9-8226883]9.9493531
50[66 89515.06 | | 9.824103719.9518961




cum eorum Logarithmis.
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40
30
20
10

60
50
40
30
20
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60
50
40
30

20
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10

50
40
30
20
10

50
40
30
20
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Sinus, -

Tangens.

| Log, Sin,

Log. Tang.

8090 L.70
80730.38
80558.37
80385.69
802 1 2.3 2
80038.27

137638.19
13679959
135967.64
135142.24
13432331
133510.75

9:9079576

199070370

9.9001107
99051787
9.9042411
9-9032977

10.13873g0
10.1360848
10.1334356
10.1307911
10.1281514
10.1255162"

79863.55
79698.15
795 1 2.08
79335.33
79157.92
78979-83

132704-48
131904.41
131110.46
130322.54
129540.57
128764.47

78801.07
78621.65

78441.57
78260.82
78079.40
77897.33

127994.16
127220.57
126470.62
12§717.23
124969.33
124226.85

9.9023486
9.9013938
9.9004331
9.8994667
9.8984944
9.8975162

10.1228856
10.1202593
10.1176373
10.1150195
10.1124058
10.1097960

9.8965321
9.8955423
98945463
9.8935444

{9-8925365

9.8915226

10.1071902
10.1045881
10.1019896.
10.0993948
10.0968034
10.0942155

77714.60
77531.21
7734716
77162.46
76977.10
76791.10

123489.72
122757.86
122031.21
121300.70
120593.27
119881.84

9.8905026
9.8894765
9.8884444
9.8874061
9.8863916
9.8853109

10.0916308
10.0890493
10.0864709 |
10.0838955

10.0813331
10.0787534

76604.44
76417.14
76229.19
76040.60
75851.36
75661.47

119175.36
118473.76
117776.98
117084.96
116397.63
11571495

9.8842540
9-8831908
9.8821213
9.8810455
9.8799634
9.8788748

10.0761865
10.0736222
10.0710604
10.0685011
10.0659441
10,0633895

7547097
75279.80
75088.00
74895.57
74702.51
74508.81

115036.84
114363.26
113694.14
113029.44
112369.cQ
111713.05

9.8777799
9.8766785
9.8755706
9.8744561
9.8733352

10.0608369
10.0582865
10.0557381
10.0§31916

10.0506469

10.0481039

9.8722Q76




8o Canones Sinuum et Tangentium

a9

Sinus. Tangens, | | Log.Sin. |Log.Tang, r

66913.06; 90040.411 19.8255109! 99544374
67128.95( 90568.51] 19.8209098| 99569772
67344-27] 91099-41| 10.8283006| 9.9595155
67559.02f 91633.12] |9.8296833! 9.9620525 | .
40|67773.20| 92169.68| 19.8310580| 9.9645881
50|67986.81| 92709.14( 19-8324246( 99671225 | .
43| 0;68199.84; 93251.51} 19.8337833; 99696559 |

10[68412.29| 93796.83] 19-8351341| 9-9721882 |-
20|68624.16| 94345.13| [9.8364771| 9:9747195
30,68835-45] 94896-46{ 10.8378122{ 9.9772500 |,
40[69046.17| 9545083 19.8391396| 9.9797797 |;
50/69256-30] 96008-29| 19-8404593| 9-9823087 |
0169465.84] 96568.88] [9-8417713] 9.9848373 1.
10]69674.79| 97132.62| 19.8430757| 9-9873651 |
20/60883.15| 97699.56] |9.8443725| 9-9898926 }7
30470090.93| 9826973 |9-84566018] 9.9924197 |,
40170298.10] 98843-16] [9-8469436] 9.9949466 |
__|59|79504.69]| 9941991 9-8482180| 99974734 |
45| 0]70710.68| 100000.00 0.8494850 lo.oooooooJ .

Bl
B85 ol v

£

In tabulis his fecantes praetermifimus, tum quia in ca,
quam fecuti fumus, methodo nunquam adhibentur: tum quia
_ motis complementorum finubus nullo negotio poffunt in-

veftigari, :

Dato finu complementi culusyis arcus vel anguli, inve-
sire tllius fecantem. , '

* Divide quadratum finus totius per finum complementis;.

quotiens erit fecans quacfita, Ratiopatet ex p.2. c.1. P.1.

Exemplum. Quaeratur fecansanguli 60.gr. Quadratum ra-
dii, feu 100000000000000, divide per 5000000 finum 30 gr.
feu complementi. Quotiens 20000000 erit fecans quaefita.

Sd per logarithmos opereris, ex logarithmo radii duplica-
to, fubtrahe logarithmum finus complementi, Refiduum
erit fecans quaefita,

Idem obtinebis dicende: Ut finus anguli dad, ad finum

-totum : -fic tangens anguli dati, ad fecantem quacfitam.
o ~ Moneri



.cum corum Logarithmis.

Kk

B SI5 8583 O um

la

Sinus.

Tangens,

Log. Sin.

Log.Tagg. .

7431448
74119.53
73923.94
7372773
7353090
73333-45

111061.25)

110413.65
109770.20
109130.85
108495-54
107864-23

9-871073
9.869932
9-8687851
9.8676309
9.8664699
9 8653021

10.0455626'
10.0430228
10.0404845+
100379475
100354119
10.0338775

7313537
72936.67
72737:36
72537.44
72336.90
72135.74

107236.87
106613.41

105993.81 |

105378.01
104765.98
104157.67

9.8641275

19-8629460

9.8617576
9-8605622
9-8593599
9.8581505

10.0303441
10.0278118

10.0252805 |.

10.0227500
10.0202203 -
10.0176913

71933.98
71731.61
71538.63
71325.0§
71120.86
70916.07

10355303
102052.03
102354.61
101760.74
101170-37

100583.47

9.8569341
9.8557106
9.8544799
9-8§32421
9.8519970

19-8507446

10.0151628
10.0126349
10.0101074
10.0075803
10.0050534
10.0025266

100000.06|.

9-8494850

10.0000000

60]70710,68

Moneri hic etiam debet Leftor, quod tametfi in tabulis

eomputari foleant finus, tangentes et fecantes pro finu toto
" 80000000: abieftis thmen duabus notis prioribus, habean-
gur finus &c. ad radiym reccoo, quales ad operationcs
obvias fatis. accurate peragendas omnino fufficiunt. Quacs
mam vero notae fint abiiciendac, indicat pun@ym, quod
ftponi folet duabus primis notis a dextra vel expreffis vel
Intelledtis, T
- Dixi expreflisvel iutelleflis; quia fi pun@um, ut quando-
que fit, fequatur immediate primam notam, indicium eft de-
effe unam: fi vero praefigatur primae, oftendit defiderari duds
notas, quibus totidem cyphrap funt fubflituendae. Ex.gr.S1
in tabulis deprechendatur tangens 8814357. 2, adiici'debet una
‘cyphra, fic 8814357. 20: vel fi inveniatar fecans 85943689,
pracfigendae funt duae cyphrae, fic 85943689, 00, ut habeatusr
tangens vel fecans integra pro radio 10000000, ,
. TABU.

‘



i Loganthm Numeronmnafuratmm. ,
w———'w. S e
| TABULA

LOGARITHMORUM,

PRO NUMERIS NATURALTL
- SERIE" CRESCENTIBUS AB
UNITATE AD xoo0.

Quae ad logarithmorum naturam, inventio-
nem, ufumgque pertinent, videre poterit
ftudiofus Leétor in element. algeb. P. Mako
cap.;s. ubi demonftratur modus facilis inve-
niendi cuiuscunque numeri, five frai, five
integri logarithmum; et numerum cuicunque
logarithmo dato correfpondéntem. Nec re-
fert, quod regulae ibidem traditae adaptentur
‘praecipue tabulis maioribus continentibus lo«
garithmos numerorum naturali ferie crefcenw
tinm ab unitate ad 10000, quales paﬁim extant;
-nam quicunque regulas illas, " et illarum des
montftrationes intellexerit, quae iftic prae<
cipiuntur, fequenti tabulae facile adplicabit.-
.Aliud etiam eft, quod fi a Letore obfer«
vetur, tabulae huius logarithmicae brevitas
tem °



Logarithmi Numerorum naturakum. 83,

tem aliquatenus compenfabit ; fi nimirum
quando numerus proponitur excedens ma-
ximum' in tabula, eum (per redullionis regu-
lam) convertat in alium minorem, fed aequi-
valentem in fpecie diverfa: Ex. gr. Si in
triangulo aliqﬁo refolvendo detur :latus con-
tinens pedes 3400, reducantur pedes ad ulnas
goo, vel paffus 480, vel hexapedas 400, vel
decempedas 240. Et per numeri fic reduéi
logarithmum ; perficiatur operatio.

- Qued fi contingat, ut poft redu&tionem
_ fuperfit aliqua fractio, quomodo inveniatur
logarithmus huic correfpondens in arithme-
tica indicatur.

|

Pa



84

- Logarithmi Numerorum vaturalium.

I T R R R B k- : {'_ . :
puselssssslireseisess o\lvn.hwuu'oxo‘ooﬂasmaw»-Lz

0.3010300
06020600
o.6989:1_o_9
0.7781512
0.8450980

0.9542425

10413927
1.0791812
11130433

1.1760913
1.2041200
1.2304489

1.2787531
1:3010300
1.3222193
1.3424227
1,3617278
1.3802112
1.3979400

' Loéarith. ,
0.0000000!

o.4771212] |

09030900 |

1.0000000\ !
‘1.1461280|

1.2553725( |

L4

Logarith.

s ———

1.5314789
1.5440680
1.55603025
1,5682017
1.5797836
1.5910646

" £.6020600

1.6127839

| 16232493

16334685
16434527
1.6§32125
16627578

116720979

1.6812412

16901961

1.6989700
1.7075702
1.7160033
1.7242759
1.7323938
1,7403627
17481880
17558748
1.7634280

1.4149733
1.4313038
1.4471580

1.4771212

14623980}’

1.7708520
17781512
1.7853298
1.7923917
1.7993405

1.4913617
1.5051500

1.5185139

1.5314789

1.8061800
1.8129133
1.8195439

1.8200748

1 1-8325089.

| 1.9344984

Logarith, '

——

-1.8260748

1.8388491
1.8450980 §
1.8573325 |
1.8633229
1.8692317
1.8750013
1.8808130
1.8864907
1.8920946
1.8976271
1,g030900
19084850 |
19138138}
1.9390781 |-
1.9242793
1.9204189

T

1.9395192°
1.0444827
1.9493900
19542425 |
1.9590414
1.9637878
1.9684829
1.9731278
1.9777236
1.0822712

19867717
1.9912761
1.9956352
2.0000000




Logarithmi Numerorum naturalium. =~ 8§

100

1102

103
104

105

106

107

108
J109
110
{111
112
113
hl!4
s
1116
117
118

120

121
122
123
124
125
126
127
138
129
{130
13t
132
133
1134

101

119

Logarith.
2.0043214
2.0086002
2.0128372
2.0170333
2.0211893

2.0253059
©.0293838
2.0334238
2.0374265
2.0413927
2.0453230
2.0492180
2.0530784
2.0569048
2.06069_7{;
2.0644580
2.0681859
2.0718820
2.0755470
2.0791812
2.0827854
2.0863598
2.0899051
2.0034217
2.0969100
2,1003705
2.1038037
2,1072100
2.1105897
2.1130433
2.1172713
2.1205739
2.1238516
2.1271048

N.
134
135
136
137
138
139
141
142
143
144
145
146
147
2_8
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

164
165

166
|167

140

Logarith.

‘N.

Logarith,

3.1271048
2.1303338
2.1335389
2.1367206
2.1398791
2.1430148
2.1461280
2.1492191
2.1522883
3.1553360
2.1583625
2.1613680
2,1643528
21673173
2.1702617
2.1731863
2,1760913
2.1789769
2.1818436
2.1846914

167
168
169
170
171
172
173
174

175
176

177

178
179
180

1_8_1
182
183

185

2.222716§
22253003
2.2278867
2.2304489
2.2329961
2.2355284
2.2380461
2.2405492
2.2430380
2.2455127
2.2479733
2.2504200
2.2528530
(2.2552725
2.2576786
2.2600714 |
2.2624511)
2.2648178

2.2671717

2.26095129

- 2.1875207
2.1903317
2.1931246
2.1958996
2.1986571

186
187
188
189
190
191

’ 2.2718416 ;
2.2741578
2.2764618
2.2787536
2.2810334

2,.2013971
2.2041200
2.2008259
2.2095150
2,2121876

192
193
194
195

‘ Lz.zgooggf!i

2.2833013
2.2855573°
2.2878017

2.29225

2.2148438

2.2174839
2.2201081

2.2227165

197
198
199

200

2.2044662°
2.2988531

2.2966652 }

2.3010300

Fs

,-



Logarithmi Numerorum naturaliom,

200
N.

201
202
203
204
205

206
207

209
] 210
211
212
213
214
Y215
216
217
218
219
220
221
222
223
224
22§
226
227
228
329
230
231
232
233

234

208

Logarith,

23031961}

2.3053514
2.3074960
2.3096302
2.3117539
2.3138672
2.3159703
23180033
2.3201463
2.3222193

"2.3242824

2.32603359
2.3283796
2.3304138
2.3324385
2.3344537
2.3364597
2.3384565
2.3404441
2.3424227

N.
234
235
236
237
238
239
240

241

242
243
244
2

245
247
2j§
249
250
251
252
253

Logarith.

N.

Logaﬁth.

2.3692159
2.3710679
3-3729120
2.3747483
2.3765770
2.3783979
2.3802112
2.3820170
2.3838154
2.3856063

267
268
269
270
271
272
273
274

275
276

2.4265113

2.4281348
2.4297523
2.4313638
2.4329693

2-4395689
2.4% 1626

2.4377506
2.4393427
2.4409091

2.3873898
2.3891661
23909351
2.3926969
2.3944517

277
278
279
280

281

2.4424798
2.4440448
2.4456042
2.4471580
2.4487003

2.3961993
2.3979400
2.3996737
2.4014005
2.4031205

282
283
z§4
285
286

2.4502491
2.4517864
2.4533183

2.4548349
2.4563660

2.3443923
2.3463530
2.3483049
2.3502480
2.3521825
2.3541084
2.3560259
2.3579348
2.3598355
2.3617278

2.3636120

2.3654880
2.3673559

2.3692159 ’

254
255
256
257
258
2

200
201
262
263

264
265
266

267

2.4048337
2.4065402
2.4082400
2.4099331
2.4116197

287
288
289
200
291

2.4578819
2.4593925
2.4608978
2.4623980
2.4638930

2.4132998
2.4149733
2.4166405
2.4183013
2:4199557

292
293
204
295

2.4653828

2.4668676 |
2.4683473 |-
2.4698220
2.4712917

2.4216039
2.4232459
2.4248816

2.42651131]

297
208
299

2.4727564
2.4742163
2.4756712
2,4771212




Logarithmi Numérorim naturaliuts. 8¢,

—

- 1335

300

301
302
303
304
305
306
307
308
809
310
31r
312

313

314
315
316.

1317
318
1319
1320
1331
322
1323

324

326

327

328

1-329
330
|33t

332

1333

334

'N.| Logarith.

2.5237405

2.4785665
2.4800069
2.4814426
2.4828736
2-4842998
2.4857214
2.4871384
2.4885507
2.4899585
34913617
2.4927604
2.4941546
2.4955443
2.4969296
2.4983105
2.4996871
2.5010593
2.5024371
2.5037907
2.5051500
2.5065050
2.5078559
2.5092025
2.5105450
2.5118834
2.5132176
2.5145477
2.5158738

2,517 195%
2.5198280
2.§211381
2.5224442

N"

334
33

33

337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
350
357
358
359
360
361
362

3603
364

365
366
367

Logarith,

|

N.

Logaf‘ifh."

2.5237465
2.5250448
2.5263393
3.5276299
2.5289167
2.5301997
2.5314789
2.53275

2.5340261
2.5352941
2.5365584
2.5378191
2.5390761
2.5403295
25415192
2.5428254
2.5440680
2.5453071
2.5465427
25477741
2.5490033
2.5502283
2.551450C
2, 555‘26682
2.5538830

255509441

2.5563025
2.5575072
2.5587086
2. 5599066
2. 561 1014
2.5622929
2.563481 [l

2.5640661

367
368
369
370
31t
372
373
374
375
376

377
378
379
380
381
382
383
384
385
380

387
388

391

393
393
394
395

397
398
399

400

96| 2.5976952

| 2.6020600

3.5646661 |
2.5658478
2.5670204
2.5682017
2.5693739
2.5705429
2.5717088
2.5728716
2.5740313
2.5751878

2. 5763413
2.5774918
2.5786392
2.5797836
4.§800250
2.58206034
2.5831988
2.5843312.
2.5854607
2.5805873
2.5877110
2.5888317
2.5§899496
2.5910046
2.5921768
2. 593236:
2.5943925
2.5954962
2.5965971

2.5987905
2.5998831
2.6009729

‘F4‘

-
e



" Logarithmi Numerorum naturalium.

1 400
- N.

Jor
402
403
404
405

407
408

410

411
412
413
414
415
1316
417
418
419
420
421
422
423
424

426
427
428
429
430
431
1432
433
434

1 409

425

Logarith,
2.6031
z.&izgg
2.6053050
2.6063814
2.6o745i>
2.6085260

2.6095944
2.6106602

2.6117233
2. 6127839

2.6138418

2.6148972
2.6159500
2.6170003
2.6180481

2.6190933
2,6201360

2,6211763
2.6222140
2.6232493

2.6242321
2.6253124

2.6263404
2-62732?9

-2.6283889|

2.6294096
2.6304279
2.6314438
2.6324573
2.6334685

2.0344773
2.6354837
2.6364879
2.6374897

N.

434
435
436
437
438
439
440
441
442
443

444
445
446
447
448

449
450
451

452

453

454
455
456
457
458

459

461
462
463
464
465
466
467

Logarith.

2.6374897
2.6384893
2.6394865
2.6404814
2.6414741
2.6424645
2.0434527
2.6444386
2.6454223
2.6464037
2.6473830
2.6483600
2.6493349

2.6503075

2.6512780
2.6522463
2.6532125
2.6541765
2.6551384
2.65609&2
3.6570558
2.6580114

2.6580648
2 6598?62

'266086_52

2.6618127

60 | 2.6627578

2.6637009
2.604642
2.665 5810

'2,6665180

2.6674529

—p—

165
4

469
470
“;_'.[_!_
472
473
474
475
476

478
479
480
‘ﬁ(
482
483
484
1485

487
488
489

4_.9_!
492
493
494
495
496

497
498

26683859499

2.6693169

|| 500

N.

@.

490

Loganth.

2. 6693 169
2.6702458
2.6711728
2.6720979
2.6730209

2.6739420

2.67480611

2.6757783
3.6766936

612 6776069
477.

2.6785184
2.6794279
2.6803355
2.6812412
2.6821451

2.6830470
2.6839471
2.6848454

2.6857417
2.6866363

2.6875290
26834198
26893089
2.6901961
2.6910815

2.6919651
2.6028469
2.6937269
2.6946052
2.6054817

D e

26963564
2.6972293
2.6981005
2.69897@0 |

-




500

oI
502
503
504
39

507
508

509.

‘§10

511,

512
513
514
515
516
517

518

519
520
521
§22
523
524
525
526
527
528
529
530
531
532
533
534

, o/ \ s
. \
Logurithmi Numerorum naturaM. ) y/ ¥

.| Legarith;

2.5998377
2,7007037
2;7015680
2.7024305
2.7032914
2,7041503
2.,7050080
2.7058637
2,7067178
2.7075702

2.7084209
27092700
27101174
2.7109631
2.7118072

2.7126497
2.7134905
2.7143298
2.7151674
.2.7160033
2.7168377
2,7176705
2.7185017
2.7193313
2.7201593
2.7209857
2,7218100
2.7226339
2.7234557
27242759
2.7250945
27259116
3.7267272
' 2.7275413

.
534
53

5
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
7
556
557
558
559
560
561
562
563
524
505
566

567

Logarith;

27375413
2.7383538
2.7291648
2.7299743
2.7307823

N.-

567
568
569
570
571

raLogax"ith.

27535831 |
2.7543483
2.7551123

2.75§58748
2.7566361 }

2.7315888

2.7323938

2.7331973
2.7339993
27347998
2.7355989
2.7363965
2,7371926
2.7379873
2.7387806

572
573
574
575
576
577
578
579

581 |

2.7573960
2.7531 546
2.7589119
27590678
2.7604335
2.7611758
2.7619278
2.7626786
2.7634280
2.7641761

2.7395723
2,7403627
2.7411516
2.7419391
2.7427251
2.7435098
2.7442930
2.7450748
2.7458552
2.7466342
2.7474118
2.7481880
2.7489629
2.7497363
2:7505084
2.7513791
27520484
2.7528164

275358311

582

583

1
5

586
587
588
589

591
592
593
594
505

597
508

3.7649230
2.7656685
2.7664128
2.7671559

2.768638%
27693773 |
2.7701153
2.7708520
27715815
2.7723217
2.7730547
2.7737864
2.7745170

96 | 2.7752463

2.7759743
27767012
2.7774268
2.7781512

Fs
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éo Logarithmi Numerorum naturalium.

——

Eogarith,

N.

Logarith,

2.7789745
2:7795965
2.7803173
27810369
27817554
2.7824726
3.7831887
2.7839036
2.7846173
2.7853298

634
635
627

37
638
639
640
2

42
643

2.8020893
2.8027737
2.80343i
2.8041394
2.8048207

[ N.
166

668
669
670
671

7| 28241258 |

2.8247765 |
2.8254261 |
2.8260748
2.8267225 k

2.8055009
2.8061800
2.8068580
 2.8075350
2.8082 110

672
673
674
675
676

2.8273693:

2.8280151 |.
2.8286599
2.8293038
2.8299467 |},

2.7860412
2.7867514

'2.7874605

2.7881684
2.7888751

644
o0
647
648

2.8088859
2.8095597
12.8102325
2.8109043
2.8115750

2.7895807
2.7902852
2.7909885
2,7916606
27923917
2.7930916
2.7937994
2.7944880
2.7951846
2.7958800

.| 2.7965744

2.7972675
2.7979596
2.7986§
2.7993405

649
650
651
652
653
654

655

656
657
658

659
660
661

06)/662

663

2.8122447
2.8129134
2.8135810
2.8142476
2.8149132
2.8155777
2.8162413
2.8169038
2.8175654
2.8182259
2.8188854

2.8195439
2.8202015%

-2.8208580
2.8215135

677
678
679
680
681
682
683
684
685
686
687
188
689

2.8305887 |-

28312297 }
2.8318698
2.8325089 |
2.8331471 §
2.8337844 |
2.8344207
-2.8350561
2.8356906
-2.8363241
2.8369567
2.8375884
2.8382192
2.8388491
2.8394780

-| 2.8401061

2.8407332
2.8413595
2.8419848
2.8426092

{-2.8000204

2.8007171
2.8014037

2.8020893

664
665
666
667

2.8221681
2.8228216
2.8234742

2.8241258

11522

2.8432328
2.8438554
2.8444772
2.8450980




" Logarithmi Numerorum natungfium. - oF

700

701
702

703,

704
75

707
708
799
710

I a8

712
713
714
715
716
717
718
719
720
721
722
723
724
125
726
727
728
729

730

1731
732
733

134

28481801

2.8530895

-2.8603380} |

-2.8651040

Logarith,

2.8457180
2.8403371
2.8469553
2.8475727

2.8488047
2.8494194
2.8500333
2.8506462
2.8512583

2.85 18696
2.8524820

2.8536982
2.8543060

2.8549130
2.8555101
2.8561244
2.8567289
2.8573325

2.8§79353
2.8585372
2.8591383
2.8597386

2.8809366

2.8615344117

2.8621314
2.8627275
2.8633229

2. 8639l74| ~

2.8645111

2.8656961

N.

734
735
736
737
738

739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755

757

759

Logarith,

f

N

Logarith,

2.8556961
2.8662873
2.8668778
2.8674675
2. 8680564
2 8686444
2.8692317
2.8698182
2.8704039
2.8709888

767
768
769
770
77t
772
773

774

775
776

2.8847954 |
2.8803612
2.8859263 |
2.8864907
2.8870544 |

2.8876173
2.8881795
2.8887410
2 8893017
2.8898617 |

2.8715729
2.8721563
2.8727388
2.8733206
28739016
2.8744818
2.8750013
2.8756399
2.8762178

2.8773713

2.8779469

6 | 2.8785218

2.8799959
28796602

2.8802418

.2.8808136

2.8813847

-12.8819550

2.8825245

2.8830934
2.8836614
2.8842288

2.8847954

777
778
779

781
782
783
784

786
787
788
789
790
791
792
793
794
795
79
797
798
799

2.8948696

2.9030900

2.8904210
2.8909796
2.8915375
2.8920946 -
2.8926510

2.8932067
2.8937618
2.894316T

2.8954225
2.8959747
2.8965262
2.8970770
2.8976271
2.8981 2_6_5
2.8987252
2.8992732
2-8998205
2.9003671
2.9000131
2.9014583
2.9020029
2.9025468

ovastattn




9 Logarithmi Numerorum naturalium.

.1

821
822
823
824
825
826
827
828
829
830
831
832
833

834

l.ogal:'iﬁl.
2.9036325
3.9041744
2.9047155
2.90§2560
2.9957959
2.9063350
2.9068735
2.9074114

2.9079485]

2.908¢850
2.90g0208
2.9095560
"81322%
2. -

2.9111576]

2.9116§01
2.9122220
2.9127533
2.9132839
39143431
2.9148718
2.9153998
2.9159272
2.9104539
2.9169800
2.9175055
2.9180303
2.9185545
2.9190781
2.91g6010
2.9201333
2.92064;50
2.9211660

!

Logarith:

N.:

Logarith,

2.9211660
2.9216865

6 | 2.9222063

2.9227254
2.9232440

2.9380191
2.9385197

2.9390198 |

2.9395192

(| 2.9400181

2.9237620
2.92427
2.92479
2.9253131
2.9258276

872

2.9405165
3.9410142
2.0415114
2.9420080

70 | 2.9425041

2.90263424
2.9208567
2.9373704
2.9278834
2.9283958

2.9280077
2.9204189
2.9299296
2.9304396

| 2.9309490

877

881
882
883
884
885
886

2.9429996
2.0434945
2.9439889
2.9444827
2.9449759
2.9454686
2.0459607
2.9464523
2.9469433
2.9474337

2.9314579
2.9319661

6| 2.9324738

2.9329808
2.9334873

2.93309%
2.9344984
2.9350031
2.9355073
2.9360108

2.9360137
2.9370161

129375179
129380191

887
888
889,

891
803
893
894
895
897
898
899

2.9479236
2.9484130
2.9489018
2.9493900
2.9498777

2.9503648
2.9508514
2.9513375
2.9518230

9| 2.9523080

2.9527924
2.9532763

2.9537597-

2.9542425

-




Logarithmi Numerorum naturalium.

9o
902
903

905

908
9°9
9&)
911
913
913
914
915
016
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933

Logarith.

2.9547248
2.9552005
2.9556877
2-9sgé684
2.9566486

29571282
2.9576073
2.9580858
2.9585639
2.9590414
2.8595184
2.9599948
2.9604708
2.9609462
2.9614211
29618955
2.9623693
2.9628427
2.9633155
2.9637878

2.9642596
2.9647309
2.9652017
2.9656720

N.
033
936
937
938
939
940
941
942
943
944
945
946
947

29601417058

2.9666110
2.9670797
2.9675480
2.9680157
2.9684829
2.9689497
2.9694159

2.9608816!

934

2.9703469

Logarith.

N.

Logatith;

2.9703469
2.9708116

| 29712758

2.9717396
2.9722028

967
968
969
970
97!

2.9854265

2.9858753
2.98603238
2.9867717
2.9872192

2.9726656
2.9731278
2:9735896
2.9740509
2.9745117

972
973
o3
7
976

2.9876663
2.9881128
2.9885589
2.9880046
2.9894498

2.9749720
2.9754318
2.975 89 II
2.9763500
2.9768083

977
978
979
980
981

2.9903388

2.9898946

2.9907827
2.9912261

2.9916690

2.9772662
2.9777236
2.9781805
2.9786369
2.9790929

982
983

985
986

2.992111§
2.9925535
2.992995 1
29934362
2.9938769

2.9795484
2.9800034

6 | 2.9804579

2,0800119
2.9813655

987
988
989

991

2.9943171
2.9947569
2.9951963
2.9956352
3.9960736

2.9818186
2.9822712
2.9827234
2.9831751
2.9836263

992
993
994
995
996

2.9965117
2.9969493
2.9973864
2.9978231
2.9982593

2.984077¢
2.9845273
2.9849771
2.98542605

997
998

1000

2.9986951
2.9991305
2.9995655 |
3.0060000

!
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