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PROPOSITIONES XVI. XVIL

S 143

Prior ut corollarium fiftitur XIVte; pofterior ut corollarium priorise
Utraque immediate demonftrari potelt iisdem modis, quibus XI1V®; cu.
jus etiam fic enunciata ad patallelogramma rectangula applicatione ambz
comprehenduntur: Parallelogrammorum re@angulorum =qualium bafes
funt altitudinibus reciproce proportionales; ac viciflim zequalia {funt pa-
rallelogramma rectangula, quorum bafes {unt altitudinibus reciproce
proportionales.

TR
Cum quodvis parallefogrammum. obliquangulum xquale fit rectan-
gulo xquealto fuper eadem bafir(f, 353)% g¢neratim etiam (V, 7. 11.)
H ! / 4 §, ) | - . . . .
duo quacunque paral]elogramma'chual;ﬁz;fha%nt bafes altitudinibus reci-
proce proportionales; ac viciflim. - 0

Pariter duo quzlibet triangula xqualia habere bafes altitudinibus re-
ciproce proportionaless & viciflim: vel hinc per I, 41. V, r1y. infer-
tur; vel (imiliter de rectangulis primum triangulis, tum de ceteris ope
I, 37.ex XVt deducitur.

§. 146,
Propofita §. 144.1q. ex VI, 1. & ejus confe@ario §. 12. {ic etiam
inferuntur. Denotent g,’ fl', ;} bales, altitudines & areas duorum
3 I
parallelogrammorum triangulorumve; & Q aream Qa;allelogrammi triam-
gulive, {ub angulo quocunque fuper bafi B' cum altitudine A facti.
Ita'P:0=B:B (V1)
P Q= A: 4§ 120
A Quare
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Quare fi 1°, P=P/, ideoque P : Q = P' : 0 (V,7);
erit (V, 11.) e e
2°, Viciffim i B: B= 4 : 4;
fit quoque (V, 11) P : 0= 50!
& hinc o9 7 = P,
$e ! 147.

Quodfi priores XVItz & XVIIm* partes ad Corollaria, VIIIV® in ple.
mentis ac §. 93.{eq. fubjuncta applicantur; he emergunt propofitiones.
Perpendiculo ab vertice anguli recti trianguli rectanguli in hypo-
tenufam demiffo:
1°, quadratum hujus perpendiculi quatur rectangulo {ub fegmentis
hypotesufic ab ipfo factis; AD%=recg. BDxDC (Fig.23.).
2°. Cujuslibet catheti quadratum xquale eft rectangulo {ub hypotenufa
& fub ejus fegmento, quod catheto huic adjacets AB%==rectg. CBXBD,
ACi=re&g. BCx CD. ,
3°. Rectangulum fub lateribus circa angulum rectum xquale et rectan-
gulo. {ub hypotenufa et perpendiculos; rectg. BAx AC=BCxAD.
4°. Rectangulum fub alterutro latere circa angulum rectum et {ub per-
pendiculo xquatur rectangulo {ub altero latere circa angulum rectum &
fub fegmento hypotenufee, quod priori adjacet catheto; rectg, BAxAD
= ACxBD, recg. CAxAD=ABx CD.
In citculo
§°. quadratum perpendiculi ab quocunque peripheriz puncto ad ali-
quam ejus diametrum ducti @quatur rectangulo {ub fegmentis diametri
ab perpendiculo faetis. :
6°. Cujuslibet chorda per centrum non transeuntis quadratum mquale
eft rectangulo fub diametro per unum chordz extremum ducta, & {ub
diametri hujus {egmento chorde contiguo, quod ab illa abfcindic per-
pendiculum in eam ex altero chordx extremo demiffum.

: ; . {hypotenufam trianguli
Unde porro cgnfequltur. perpendiculo in { diametrum
anguli] . i ili i ¢ in o
rectang AN {vemce anggh recti g }’ & in circulo
eirculi puncto quocunque peripherize

ductis «b puncto hoc rectis ad extrema diametris

7°. hy=




”o, {hypotenuf’u

m -~ '
: ad a y ipfius fegm yuadra-
diametrum } effe lterugrum iy gmentum,_ uti quadra

; hypotenufx’ catheti] 1 - : :
um< g ; d quadratum huic {egmer liacentis :
: diametri } s chordxf Siento. ads bt i)

ti S -
vel ut cache d ‘a ins {e ;
hujus {chordz\a quadratum ad quadratum iftius fegmenti; vel ut

quadratum {g?}ﬂlﬁi} adjacentis alteri {fegmento ad quadratum perpendi-
culi, Nempe ;
BC:CD=RBC1: BCxCD (S. 11.)
= BCx CD:C)*
— CBxBD:CDx DB
g0, Ipfi antem {hypotenuﬁc

diametri
adjacentium;
BD:DC=CBxBD:BCxCD (§.11.) = BA: AC* (n°. 2.6.).
9°. Eodemque, quo n°. §, modo oftenditur: ex eodem peripherize
puncto ductis diametro & duabus pluribusve chordis, perpendiculisque
ab alteris harom terminis in diametrum demiflis; quadrata chordarum
effe nt fegmenta ipfis adjacentia diametri, '

§: 148.

Propofitionum §. prxc. expofitarum tres primze, ufus in demon-
ftrandis X, 34. 3§. 36. gratia, traduntur in,Lemmate printo ante X, 34:
& ope V1, 17. 16. {tabiliuntur mediantibus analogiis, una ab Corollarii
VI, 8. parte priori petita, ceteris ex ipfis Propofitionibus VI, 8. 4. de-
ductis (vid. §. 93.)5 tertia infuper demonfiratur, recangulis fub B4
& AC, BC & AD defaiptis, colligendo ex I, 34. utrumgue duplum effe
trianguli 4BC,

Primze & fecundz demonftragio eadem, quee in Lemm. L ante X, 34.
repetitur in Lemmate poff X111, 13. ad cfficiendam prxcedentis feptimas
(§. 147.) partem tertiam.

Ejusdem feptime pars prima in demonftrationibus XIII, 14. 15. 164
tanquam nota fimpliciter {umitur: pariterque bis in demonftratione
XIIl, 18; femel autem, bisves ,cXm adjuncta ratione, sgoywrioy Y€

2 11

BCY: CAY ,
Ac: opaf B0- 2 6)
BAY: ADY (n°. 1.2, 1. 6.)

} fegmenta efle uti quadrata Jeathetorum
lchordarum

INIR!
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551 70 BAT mpiyevoy 7w TAA aoiywvw: in demonftratione XIII, 13. au-
tem, pariter ac {ecunda pars in demonftratione XIII, 18. ex proportione
BC:CA=4AC: CD, vel DC: C4= AC : CB, rurfus utrobique ab
VI, 8. 4. deducta, infertur per VI, 20, Coroll. 2.

Quz quidem, junda iis, que notata fuere §. 935 nimis, quam
ut auctori Elementorum tribui poflint, ab methodo abludunt ipfi alias {o-
lenni, przmiffas demonftrationum fubfequentium fuis locis ad perpetuum
deinceps ufum [tabiliendi; nominatim etiam theorematum generaliorum
ad {peciales cafus applicationes frequenter deinceps adhibendas, quamvis
obvias & facites, {eorfim enunciandi, ut immediate eflent ad ufus oc-
currentes paratxe (Conf. Schol in Lib, IL. §. 12.). Eademque cura Libris
X. XI. profpectum haud fuiffe, hunc prafertim ofcitantia iplorum partim
anterius, partim vix modo premifforum immemore, fuiffe tractatum,
tum reliqua in illis confpicua diligentia & ipfa do&rinarum arduitas exi-
{timare prohibent; tum eo minus probabile eft, (i, quod Proclus Lib. 1I.
p. 20. (#) afferit, Euclides rug cupmasn; corxewoews TeAos mooesnoaTo
TUY Ty HALAYILEV DY TIAarTwrurwy XnUaTey GUsaATv., )

Vero potius fimile eft: ut hodienum, ita & olim communibus, tiro-
num pracipue etiam ulibus parata fuiffe Elementorum exemplaria variis
modis relpe&ibusque, compendii ac facilitatis gratia, forfan & ar&io-
ris {yltematis pretextu (»), truncata; ficque plura preefertim, qua {olis
Xmoge X4 in preecedentibus Labris infervirent, his excidiffe; ac mul-
tifariam , nec apte {femper & uniformiter, illorum textui aflutis Lemma-
tibus (conf. §. 13.) infertisque auctariis anfam dedifle.

. 149

(a) Conf. Lib. I. p, 75 Lib. IL. p. 19. 20, ad titulum in margine: Zxowes 7ag
yeperpac; & p.21: ac Kepneri Harmonices Mundi Lib, I. Prooemium,
P- 3. {q.; cnjus tamen affertum: “Euclidei operis ultimum finem, ad quem
referrentur omnes emnino propositiones omnium Librorum , effe quin-
que corpora regularia;® preeter ibi adjeftam, quibusdam adhuc exceptioni»
bus obnoxium eft,

(b) Cujusmodi de [lementorum conftitutione praecepta apud Proclum le-
guntur_Lib, II, p, 21,




§ 149
Ob, APt ==re@yg. CBX B/ , 10.5.):
ACY — re@tg. BC x CDf 'S 1471 ) 4
et AB'+ ACt = re@g. CB % BD + BC x CD == BCI (11, 2.);
conformiter I, 47™*. Neque hanc, vel propofitionem aliquam ab ea
pendentem fupponunt premifle, quibus demonttratio afferti §. 147. n°. 2.

nititur,
§. 150

Propofitio XVIL explicat identitatem conftructionis problematum
11, 14. Vi, 13- fxcquipollqn'e nim.irum docet problemata: Invenire latus
quadrati rectangulo {ub datis rectis 4, B =mqualis; & datis rectis 4, B
mediam proportionalem invenire. 5

AT S

Uti cafus particularis Propofitionis 1II, 3. quem fiftunt affertum
(\ 147, n°. . ac folutio problematis i1, 14. (vid, Schol. in Lib. II. Q 76.)
in Libro 11, & (1L ‘ope I{, §. I, 47. demonftratus, heic per lil, 31,
VI, 8. 17. adftruitur; ita univerfim Propofitio III, 35. ex 11, 21,
VI, 4. 16. poteft inferri,

In circulo enim duoetis duabus quibnscunque rectis AC', BD (Fig. §3.)
intra eum {e fecautibus; junctisque earum alterutris extremis A7), BC:
prter teiangulorum ADE. BCE angulos ad verticem & oppofitos (I, 1§.)
wquales funt eorum anguli DAL & CBE, D & C (111, 21.); ideoque
AE:ED=BE: EC(V], 4.); ethincredg. AEx EC=BEX ED (VI,16.).

Duw igitur ejusmodi rectee in circulo {& mutuo {ecant in partes re-
ciproce proportionales; & rectangulum fub fegmentis unius =quale eft
rectangulo {ub fegmentis alterius.

. 155

Similiter Propofitionem 1II, 36. ipfusque converfam III, 37. ex
11L, 32. ejusque converfa & VI, 4. 6. 17. nectere licet.

Ab puncto enim D extra circulum (Fig. §4.) ductis recta eum in B
contingente DB, & quacunque ipfum {fecante /JCA; ac junctis AB, BC
TECtis : pricter communem angulum D triangulorum DAB, DBC, wﬂ“s;
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les funt eorum anguli 4, DBC (111, 32.), ideoque etiam DBA, DCR
(I, 32. Coroll); proinde AD:DB = BD: pC (VI, 4.5 & hinc reag,
ADx DC= DB (V], 17.). g :

Ab puncto igicur extra circulum ductis recta eum
ipfum fecante: tangens media proporcionalis eft
ejusque partem exteriorem; & tangentis qu
{ub- tota fecante ipfiusque parte exteriori.

Vicitlim i rectg. ADx DC — DB, ideoque 4D : DB = BD: DC
(VL 17): triangulorum DAR, DEC, latera circa angulum communem
D proportionalia habentium, anguli 4,. DBC, quibus homologa latera
DB, DC fabtenduncur, wquales fung (VI, 6.): quare DB recta circus
lum in B contingic (Ill, 3. Conv.),

tangente, & altera
inter fecantem rectam
adratum xquatur rectangulo

8- 153 :
Priore cafu §. 152, in triangulis xquiangulis DARB, DBC etiam funt
AD:DB—AR:BC=— AB% : ARXBC
BD:DC = AB: BC=ABxBC: BCr (52 11)

Ttaque AD: DC = AB* : BC' (V,22.):
h. e. ab puncto extra circulum ductis recta eum tangente, & altera
ipfum fecante, ductisque in circulo rectis jungentibus punctum contactus
prioris & puncta fectionum alterius; tota fecaus recta eft ad partem ipfius
exteriorem, uti quadratum rectze ab puncto contactus ad extremum {e-
cantis totius ducta, ad quadratum repta jungentis punctum contactus
atque alterum fectionis punctum,

Vicifim (i AD: DC = AE%: BC:
cum, ducta rectee AB parallela (G, etiam it

AD; DB == AB 2 CG ==AB%: ABXxCG (8. 61. 1 L.)
ideoque (V, 11.) ABY:BO=AB%: ABx (¢}
(V,9) BCY = ABX CG
(VI;)17.) AR : BC = BC: CG

ac (it angulus ABC=BCG (1, 29.); » :
elt angulus 4 =DBC (VI,6.), & hine DB cireulum in B contjy-
giv (L1, 32. Conv.)

S. 154,




§. 154

Propofita §. 152.{q. fic etiam enunciantur. Circa triangulum non-
sequicrurum defcripto circulo, & per verticem trianguli ducra recta cir-
culum tangente s hzc bafi productze fic occurrit: ut rectangulum {uh re-
ctis puncto huic occurfus extremisque bafis interjacentibus wquale fie
quadrato rect ab eodem occurfus puncto ad verticem trianguli ductwe;
Tectz vero intet punctum illud occurfus ac terminos bafis in ipla ableiffe
eandem habeant rationem, quam crurum trianguli, quibus adjacent,
quadrata, : :

Nempe fi triangulo 4CB, cujus crus A8 > BC, circulus circumf{eri-
bitur; & hunc in B contingens agitur recta B : ob angulum DRC—A
(1, 32.) < ACB (I, 18.), ideoque angulos DBC+ DCB < ACB 4+ DCB
h.e. (I, 13.) <iarectis: ad partes angulorum DBC, D
recte AC, BD (Lib, 1. Ax, 11.). Actum

retg. ADx DC= DB (§. 152. n° 1.)
AD : DC =ABv: BCY (S, 1§3. n°, 5

Viciffim 1° fi trianguli non.wequicruri ZCB bafis AC ad partes
cruris minoris C fic producitur, ut rectangulum fub adjecta CD & {ub
compofita DA ex bafi AC & adjecta CD wquale (it quadrato rectwe 1)B
ab termino 2 contiuuationis bafjs ad trianguli verticem & ductie: recta
hwxc circulum triangulo circuthferiptum in B contingit (§. 1 £2 n°2.)3
& fegmenta balis 472, DC, terminis iplius 4, C, ac puncto D inter-
cepta, funt uti quadrata crurum trianguli 48, BC, iplis adjacentium
(5. 153. n° 1),

Atque 2°, { trianguli non. 2quicruri ACB bafis A4C ad partes ctu
ris minoris fic in 72 usque producitur, ut fegmenta ejus 4D, DC, pun-
cto hoc D terminisque 4, C bafis intercepta, {int ut crurum trianguli
AB, BCipfis adjacentium quadrata: recta ab puncto [ ad verticem B
trianguli ducta circulum triangulo circumf{criptum in 5 contingit (s, | 5.2
n° 2.); & recte DB quadratum wquale eft rectangulo fub fegmentis
4D, DC bafis, puncto D ac terminis. ejus 45 C interceptis (§. 1520
n° 1.),

Polterior converfa eft Lemma 2, Libri 1L, Locorsim Planorum Apollonii.
(dpolonius Ebene Qerter. S, 211,)

CEB concurrunt

§ 155,
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Pariter immediate per IlI, 21. vel 22. & VT, 4. 16. demonftratur,
quod a Cravio (p. 310.): BAERMANNO (p. 86.), Propofitioni 111, 36.
{ubjungitur Corellarium : Si a puncte D extra circulum ducantur duz quae=
cunque reétze, D4, DF, eam {ecantes (Fig. 55.); rectangula 4D x DE,
Fi)x DE {ub totis & partibus earum exterioribus =qualia effe,

Junctis enim ALK, FC redis: ob angulos 14D, CFD ®quales

(15 21.), ac D communem in tiangulis DAL, DIC, funt 40 : DE
== FD: DC(V],4.); proinde rectg. 40 x UC = FD x DE (VI, 16.).

Y

Vel junétis AF, CE redis: ob angulos {g‘f;u} + FEC = 2 redtis

(IlI, 22.) = DEC + FEC (I, 13.), atque {Z,’I:g% + ACE = 2 redis
(I, 22.) = DCE + ACE (1, 13.), funt anguli FAD = DEC, AFD

= DCK, & angulus D communis in triangulis DAF, DE(C; quare
AD% DF == E D) DC Vil 49588 redigs " d D D C e= D S A
(VL 16.).

Ab puncto igitur extra circulum ductis duabus rectis eum fecanti.
bus; totw fecantes {unt partibus fuis exterioribus reciproce propor.
tionales; & rectangula {ub totis ac partibus iplarum exterioribus xqua-
lia funt,

§. 156

Porro analy(s ac demonftratio Problematis IV, 1o. propofitionibus
II, 36, {q. ibi nixe, adhibitis VI, 3. 6, 17, fubfidio circuli triangule
ALC circum{cribendi haud indigent,

Polito enim, ADB (Fig. §6.) efle triangulum mquicrurum , cujus
Goguli ad bafin B0 anguli fint dupli ejus, qui ad verticem A5 & bifa-
riam divifo alterutro ad bafin angulo AR per rectam DC, unde (I, 6.)
AC = CD ob angulum 4 = ADC, & CD = DA ob angulum BCD
= A+ ADC 1, 32.) = 2 4='B, itaque 4C = BD: oportet, fit

BCYCA — BD: DA VI, 3.)= CA: AB(V, 7. 11.)
& hinc CAY = rectg. AB x BC (VI, 17,) : :

Tumrecta 4B ita in C fecta, ut fic CA = rectg. ABX BC (11, 11.);
& conftructo triangulo 48D, cujuscrus AD=AB, & bafis BD=—= AC
@y:22:): et « BC:




[ ~———— 9

BC:CA=CA4: 4B (VI, 13.) = BD: D4 (V, 7.11.)3
angulum igitu: 4 DB bifariam fecat recta De (V1,39
pariterque ob BD1=CAi=reltg ABx BC eft CB: BD=DB:BA (VI, 17.);
unde, ob angulum B communem, eft angulus BOC=4 (VI, 6.):
preinde angulus ADB = 24.

§. 157,
Eodem in triangulo =quicruro ADB eft
tefty. ADXDEH = BAXAC (cor fbr) = ACKCB4+ACY (11, 3.) = ACXCB+DCY (demonftrn)s

quod univerfim verum efle, quodcunque (it triangulum ABD (Fig.§7.)s
& quicunque ejus angulus D {ecetur bifariam, fic oftenditur.

Recta DC, bifariam angulum ADB fecans, continuetur, donec cir-
culo, qui triangulo ABD circumicribitur, rurfus in £ oceurrat; & jun-
gatur alterucra recta AE, BE.

Pofteriore ducta, eft angulus 4 —=FE (I11,21.). Quare, cum etiam
fit angulus ADC=BDE (hyp.), elt 4D: DC=ED:DB(VI, 4.);

& hine
teétg. ADXDB=EDXDC(VI,16.)= D Cx CE+DCY(II, 3.)=A4CXCB+-DC (111, 35. vel §. 151.).

Cujuslibet igitur trianguli 4BD angulo quocunque D bifariam fecto
per rectam DC; rectangulum fub ejus lateribus 4D, DB, angulum D
comprehendentibus, =«qpale eft recrtangulo {ub fegmentis AC, CB tertii
lateris, ab recta DC factis, una cum hujus vecte DC quadrato.  Ros,
SimsoN Lib. V1. Prop. Be (p. 219. Mazthias p. 101.).

$o 158
Univerfim pariter (quod de trianguli rectanguli lateribus circa an-
gulum rectum §. 147. n°. 3. tradi per 111, 3 1. Convers. vel 111, 33. n°. 2.
¢onfequitur) rectangulum {ub duobus quibuscunque lateribus cujuslibet
crianguli ®quale eft rectangulo fub dimetro circuli triangulo circum-
{cripti & fub perpendiculo ex vertice anguli, quem latera ifta compre-
headunt, in latus tertium demiflo.
: 19, Si ipfum alterutrum latus 4B tertio BC elt perpendiculare
(Fig. §8.): alterum AC diameter eflt circuli triangulo circumf{cripti (111,
31, Conv, vel 111, 33. n° 2.); & propofitio ad hanc identicam redic:
reCtge BAX AC = CAx AB.
B 2% Si




[ — e
T ——

10

2° Si uterque ad bafin feu tertium latus BC angulus eft acutus,
quicunque it angulus BAC duobus lateribus B4, AC comprehenfus
(Fig. 59.)5 vel fi alteruter ad balin angulus 4BC elt obrufus ( Fig. 60.);,
per verticem 4 ducta diametro 4G/, & juncta BE recta, perpendicu-
loque 4D in bafin BC demiffos ob angulos 4ABE, ADC rectos (LI
& eonfir.), atque £=C (lll, 21.)s in triangulis ABE, AL C eft

B Al — DA AC VL, 4)s :

proinde ‘re@tg. BAx AC = EAx AD (VI, 16.)
Rog. Simson Lib. VI, Prop, C. (p.320. Matthias p. 101.1g.).

§. 159,

Hine rectg. BOxAD : BAXAC=BCxAD: EAxAD (§.158.&V,7.)
=il L AE (§. 11.)
ubi rectg. BOx AD duplum eft areze trianguli (I, 41.). :
Quare duplum arex cojusvis triangiili eft ad rectangulum fub duo-
bus ipfius lateribus, uti tertium latus ad diametruin circuli triangulo
circumf{cripti.
§. 160,

Converfas pracedentium, praxter jam (5. 1§2.19q.) expofitas, no-
temus adhuc {equentes. :

Si quadratum perpendiculi 4D (Fig. 23.), quod in trianguli 4BC
latus BC angulis iplius acutis interjacens ex vertice oppofito 4 demittis
tur, =quale elt rectangulo {ub fegmentis B, DC lateris BC, ab per-
pendiculo AD factis; feu (VI, 17.) fi perpendiculum AD medium pro-
portionale eft inter fegmenta BD, DC lateris BC: trianguli ad verticem
A angulus eft rectus.

Quippe ob BD: DA = AD:1C, & angulos ad I) rectos, elt an-
gulus BAD=C (VI,6.); angulus igitur BAC = C + CAD == recto
(I, 32. Coroll.) ; '

513k

w1 BT
Paveus (Collet. Math. Lib. VII. Prop. 203. fol, 277.) propofitignj
huic adjungic: Si quadratum perpendiculi 4D minus fuerit rectangulo
{ub fegmentis 80, 1C lateris BC, angulus BAC erit obtufus (Fig. 61,);
fi majus, acutus (Fig. 62.) _
Semicirculo enim {uper diametro BC deforipto, qui perpendiculum
DA




] Ix

DA in puncto E fecet; ac rectis BE, CE junctis: ob EDY — rectg,
BDxDC (§. 147. n°. 5.), priori cafu erit 4D < KD, & hinc angulus
BACE> BEC (1, 21.)5 polteriori AD > #£1), atque angulus BAC < BEC
(L, 21.).  Rectus autem eft angulus BAC (i1, z10).

O sz

Propofitorum §. :160. {q. cafus {pecialis, quo fegmenta BD, pC
aqualia funt, comprehenditur etiam iis, qua in Schol: in Lib. 11, §. 220,
traduntur.

§ei 1638

Cum §. 160. oftenfum fit: rectum efle angulum BAC (Fig. 23.),
quem ab extremis B, Crectxe ACad extretium 4 perpendiculi 47 ductze
B4, CA comprehendunt, {i rectg. B x 1€ = ADY, feu G BD : DA
= 4D : DC;s per converfam 111, 31m= confequitur: circuli fuper dia-
metro BC defcripti peripheriam tranfire per verticem A recte A dia-
metro BC inter extrema ipfius normalis, que media proportionalis elt
inter {fegmenta diametri BC puncto D facta, feu cujus quadratum rectane
gulo fubAegmentis illis elt xquale.

O 184,

Cravius (p. 308. {q. 312.) per impoflibilitatem contrarii has demon-
ftrat propofitorum §. 151, 175. converfis:

1% “Si duw rectx ita fe fecent, ut rectangulum fub unius fegmen.
tis comprehenfum mquale fit ei, quod fub fegmentis alterius comprehen.
ditur, rectangulo: defcribi poterit per quatuor illarum puncta extrema
circulus; h. e. circulus, per quzlibet tria puncta earum extrema delcri-
ptus (1V, 5.), per quartum quoque punctum tranfibit.”

2°. “Si a puncto aliquo bina? linex rectze finite egrediantur, qux
ita fecentur in binas partes, ut rectangula fub totis & fegmentis prope
punctum comprehenfa (int =qualia: defcribi poterit per extrema puncta
aliorum {egmentotum circulus; h. e. ecirculus, per tria puncta extrema

aliorum {egmentorum defcriptus,’ per quartum etiam punctum extremum
tranfibic.”

Exdem vero directe per converfas propofitionum IIT, 21, 22, (quas
& Cravius p, 278, 279, {q. his fubjunxit) fic adftsuuntur: o, §;
: B 2 i-. 01C
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19, Sit (Fig. §3.) rectg. AE x EC = BEx ED, feu (VI, 16.)
AE : ED — _]}/t‘: FEC; cum & mquales fint anguli ad verticem E trian-
gulorum ADE, BCE (1, 15-); elt angulus 1) = C (VI, 6.); itaque
punctum D ad peripheriam circuli triangulo ABC circumleripti (111, 21.
Conv.).

2°, Sit (Fig. 55.) rectg. AD x DC = FD x DE, {eu (V], 16.)

gﬁg l]%;:j 5% :: 11))((,% cum hxc latera proportionalia communem compre-
L2l e DEA, DCFY .

hendant angulum D triangulorum EDAF, DECSS elt angulus DAE—DFC

VI, 6.), itaque punctum A ad peripheriam circuli triangulo CEF cir-
cumfcripti (IIT,21. Convers.)s vel funt anguli DFA—DCE, DA¥=DEC
(VI, 6.)5 proinde anguli %%j{ffﬁ%;’l){é(igjigg =2 Rect. {1, x2.)3

citculus igitur potelt quadrilatero CLAFE circumicribi (11, 22. Conv.).

N e

Univetfe autem vera non eft hxc Propofitionis IIT, 35, feu §. rg1s
converfa: Si (Fig.53.) ad idem punctum FE rectw A4C in circulo ducta,
ad oppolitas ejus partes, duwe recte EB, ED ad peripheriam fic aguntur,
ut rectangulum fub ipfis mquale f{ir rectangulo fub fegmentis 4E, EC re-
cte AC; pofteriores dux rectx BE, ED jaceut in directum.

Sint enim (Fig. 63. 64.) AC, BH duz rectx in circulo, fe intra
eum {ecantes in £ puncto, quarum neutra per centrum & circuli transeat;
& recta GE producta arcum CH, in quem incidit, fic in puncto F {ecet,
ut arcus FH minor fit reliquo arcu FC. Tum, {i ab hoc reliquo arcn
abfcinditur FD — FH, & recta ED ducitur: fit £D = EH (111, 27.7.)3
itaque rectg. BEX ED == BEX EH == AEX EC (§;. 1§1.)5 necindirectum
jacent BE, ED.
§. rée.

Subjungamus Problemata nonnulla, ufum prxcedentium declarantia.

Prosrema I.  Quadratum defcribere, quod fic quadrati dati mulis
plum affignatum; vel pars aflignata s vel quod ad quadratum datum ha.
beat rationem inxqualitatis eo, qui §. 108. explicatur, moda datam,

Lateris 4B quadrati dati 4BCD fumatur multiplum aflignatum AE
(Fig. 65.)5 vel (VI, 9.) pars allignata 4E (Fig, 66.): vel latus 4B in

ratione




ratione data A1 : N quadrati propofiti 4BCD ad quadratum defcribendum .
continuetur (§7101.) ad punctum E psque (Fig. 67.); aut fecetur (5. 99.)
in puncto F (Fig, 68:); fic ut {it A7: N =— BA: AE: ac finiatur paralle-
logrammum rectangulum AEFD {ub E4 & AD.

Erit hoc rectangulum AEFD in Fig. 65. multiplum affignatum, in
Fig. 66, pars aflignata quadrati ABCD (Schol. in Lib. II. §. 305 in Fig.
67.68. autem rectangulum AEFD ad quadratum 4BCD habebit rationem
E4:AB (VI, 1.) date N: M eandem (confir.).

Quadratum igitur defcribendum rectangulo AEFD wquari; proinde
(VI, 17.) latus iplius medium proportionale efle debet inter 4 & AD
{feu AB.

Semicirculo itaque {uper diametro A7 deleripto in Fig. 65. 67. cui
producta BC 1n (7 occurtit; in Fig. 66. 68. autem fuper diametro AR de.
feripto femicirculo, qui rectam EF in G fecat; tum juncta .46 rects -
hxec erit latus quadrati, quod fieri jubetur (§. 126.).

e 20067

ProsLEMA II. Datam rectam in inequalia fic dividere, ut rectan-
gulum {ub fegmentis xquale fic quadrato differentix fegmentorum.

Sit AE recta data (Fig. 65.); factaque fit divilio imperata in puncto 7 ;
h.e. fic, ut (it re@g. AIXLE — (AL LE)T
Erit 3 .'7]}><f,ﬁ: == AL+LE" (11,7. & Schol. in Lib. 11, §. 88.)

yf(%jﬁ?ﬁ = (AL+LEy! (I, 4.) = AFs

(AL-LE)t = IAPY,
Datur itaque (5. 166.) differentia fegmentorum 47, LE. Quare, cum
& fumma iplorum AE detur, dantur ipfa fegmenta (Schol in Lib. |L
§. 30. §L.)

Nempe AB = LAFE ablciffa ab data AF, & femicirculo fuper hac
deferipto, eidemque ducta in B normali BG ad oceurfum usque {emi-
circuli in (& (§ 166.); tum ab AFE ableifla 4K = AG; & refidua KV
bifariam in I fecta (Schol. in Lib, 11. §. §1.): factum erig, quod jubetur.

Sicenim 4Redg ALxLE+AK = AE (11,8. vel Schol. in Lib, 11, §. 99.)
=5 AGY (confly. & §. 166.)
== §AKY (confir.
JALRE (confir.) Gade
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Unde 4Rectg. 4 IxLE =4 AKY
‘Reétg. ALXLE = AK%
=(AL-LE)!, ob LK=LE (confir.)
§. 168.

ProgpLema 1T, Datis fumma 4B laterum duorum inequalium qua-
dratorum (Fig. 69 79:) » & latere HI quadrati xqualis differentie ipfo-
rum quadratorum; invenire eorum latera: {eu propofitam rectam 4B in
inzqualia (ic fecare, ut quadratorum ab {egmentis ejus factorum diffe.
rentia fit quadrato rectm date HI wqualis: feu conftruere triangulum
rectangulum, cujus unus cathetus (it dawe rectee HI5 fumma autem hy.
potenufx alteriusque catheti, date 4B aqualis: {feu delcribere parallelo-
grammum rectangulum, cujus unum latus datee HI, fumma autem dia-
gonalis alteriusque lateris priori contigui date 4B xquetur. ) .

Facta {it rectee AB divifio imperata in puncto D, ita ut- 40 > DB.

Cum fit ADY, ac tanto majus ADY—DBY < ABY; ut poflit effe
AD'—D B — HIt, oportet, fit HI'<.AB%, HI< AR,

Cum ( Fig. 69.) bifariam in C fecta AB, it AD—DB1=4A4Cx CD
(Schol. in Lib 1L . TQL, )5
fieri debet 44C x CD = HI' = 4 KI*, bifariam in K f{ecta HI
proinde teotg. ACXCD =K1

AC K =L CD VT
Quod
(*) In Scholiis in Lib. 11, Element. §. 136. {qq. 179. {q. foluta' fuerunt
Problemata: Datis %di'l?(l:?:::i:x% AB laterum duorum quadratorum, & la-
. tere HI quadrati qualis fummze iplorum quadratorum; invenire eorum

o G ae . § <{ecare (quadratorum ab

atera: fe opofitam reftam 4B ita ; u ;

Iitera: Tl PEOROLY : leontinuare$ ? lquadratum adje-
v aline faltor ¥ a o alia {3

fegmentis ejus factorum fumma wqualis fit ) quadra-

&e & quadratum compofite ex data & adjefta fimul aequalia fints

torefta date HI: feu conftruere triangulum rectangulum, cujus hypo-
tenufa fit datee rectee HI, gdi%‘lél;g%in§ autem cathetorum date 4B @qua-
lis: feu defcribere parallelogrammum reftangulum, cujus diagonalis datze
HI, ac gdi%‘]er?g;?ia laterum contignorum date AB xquentur. ~ Quee pro-
blemata algebraice” foluta exftant in Lhuiliers Anleitung zur Flementar-

Algebra. 1'Th, §. 8o, 81. 86. §8.
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Quod juxta §. 127, fit: recte 48 in C conftituendo perpendicularem
CE=KI; & AZ rectx in E ducendo normalem £D: quxe, ob HI < 4B
(determ.)> proinde KI<.AC, KI' < AC1 {eu rectg. AC x CF, ideoque
(§- 161.19,) angulum AEB obtufum, 44C vero acutum (I, 17.), inwra
angulum CEB cadet; rectam igitur CB in puncto D intewyejus extreina
C, B fito fecabit.

§. 169

Vel cum duorum inzqualium quadratorum differentia fit rectangulo
fub fumma & differentia laterum ipforim wequalis (Schol. in Lib. 1L §. 21.
26. 45.); h. e, (Fig, 70.) AD*—])B% == rectg. BA % G D = DB
ablciffa ab 4D: rectangulum hoc BA x 4G date HI quadr
differentia igitur 4G laterum quadratorum tertia Proportionalis efle debet
datze laterum {fumme AB et rectwe HI (VI 17.).  Que differentia pro=
inde, ob HI < AB (determ.), juxta §. 124. n° 1. invenitur: in femi.
circulo {uper data 4B defcripto aptando rectam AF=—HI; & ex K de.
mittendo perpendiculum FG in diametrum AB. Ab fumma autem 43
fic abfciffa differentia 4G, habentur latera ipla 4D, DB, bifariam in
D fecando refiduam GB (Schol. in Lib. 1. §. §F1.).

Conftructionem hanc tradunt MariNUs GHETALDUS ( Dz refolutione
et coinpofitione mathematica Libri quinque. Rommx 1630. Lib, I. Probl. 1V.
p.22.{eq.)s JacoBus DE BiLLY (Diophantus geometra. Paris. 1660, Lib. L.
Prop. XXVIIL p. 5y.13.),

ato eequari;

A 1

ProBLEMA IV, Datis differentia 4B laterum duorum inzequalium
quadratorum (Fig. 71. 72.), & latere ] quadrati z=qualis differentia
ipforum quadratorum ; invenire eorum latera: {eu propofitee recte AR
aliam in directum fic adjicere, ut quadratum compofite ex dara & ad.
jecta excedat quadratum adjectze {patio xquali quadrato rectx datx FJ7.
feu triangu'um rectangulum conftruere, cujus unus cathetus fiy dae
rectwe F7; exceflusautem hypotenulic {uper alterum cathetum, datee AB

Xqualis: &g,

Facta Gt continuatio imperata rectz datx 4B ad 1) usque.

Com it 4D1—DBY — AR+ 24ABx BD (s 42) > 4B%: ut poﬂ;t:
elie
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efle AD'—DBY—= HIY; oportet, fit H[1> ABY, HI & AB. ldem inde
etiam confequitur; quod in omni triangulo non ®quicruro differentia
crurum minor eft bafi feu tertio latere (I, 20. Coroll).

Cum ( Fig.71.) bitariam in C fecta 4B, fit AD*—DB1=4ACxCD
(Schol. in Lib 1. §. 100.)5 .
fiert deber 4 ACxCD = HI = 4KI%, bifariam in K f{ecta KI
itaque re@os ACKCD) == (13

ACx KT = KT : CH N850

Quodjuxta § 125 fit: recte AB in C erigendo perpendicularem CE=KT;
& AE rectx in E ducendo normalem £0: que, ob HI > AB (determ),
ideoque KI > AC, KIip ACY feu redas. ACxCE, proinde angulum
AEB acutum '§. 161.1q.), extraangulum AEB cadet; ob angulum vero
A trianguli ACE ad C rectanguli acutum (I, 17.), ideoque angulos
A+AED < :Re., producte ad has partes 4B in D ocourret (Lib.l.Ax.11.).

R A
Vel cum duorum inzqualium quadratorum differentia fit rectangulo
fub fumma & differentia laterum ipforum cequalis (Schol. in Lib, X1. § 21.
26. 45.): rectangulum hoc date HI xquari; proinde fumma laterum
quadratorum tertia proportionalis efle debec datx laterum differentix AR
& recte HI (VI,17.). Quz fumma proinde, ob HI > 4B (determ.),
juxta §. 124. n°. 2, invenituc: fuper A5 (Fig. 72 ), ainquam catheto,
triangulum conftituendo rectangnlum ABF, cujus hypotenufa A5 fic
dave 7] wqualis; & huic AF in ¥ ducendo perpendicularem FG'y quw
defideraram AG ab producta A8 ableindic (VI, 8. Coroll.). Quo facto,
cum B fic excellus fumme laterum invente 4G fuper datam ipfornm
differentiam AB, bifariam in [) {ecando B G obtinentur ipfa latera AL
& DG leuw DB (Schol. in Lib, 11, §. §1.).
Solutionem hanc indicat BiLLy Lib. 1. Prop, XXXIL. p, 59.[g.

8. 172
Prosrema V. Datis (Fig. 73.) latere AB quadrati wequalis ﬁlmm'.t
duorum inaequalium quadratorum, & litere Iquadrati wqualis differentioe
eorum; invenire ipforum latera: {eu conftruere triangulum rectangulum ,
cujus hypotenufa datze recte A5 & differentia quadratorum cathetorum
quadrato rect® datz 1 fit &qualis: &c.
: : Cum
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Cum ditferentia duarum magnitudinum inzqualivm aggregato earum
fit minors liquet, effe debere I9< ABY, 1< AB.

Pofitis P, @ lateribus duorum quadratorum; P> Q:
ut fint PE DOl o ARY

]"__-"'\)f e K20

L AB1+ T4
effe debent 2P2 = 4B+ ' Pl = ———— *)

. AB1- T4

2.4 = AR Ol

- 2

Itaque iectarum P, Q conftructio ad invenienda ope I, 47. (conf. Schok
in Lib. 11. §. 66.-70 ) quadratorum, qua {fumme ac differentiz datorum
ABY, I' mquentur, latera; tum vero ad exhibenda juxta §. 166, qux
horum dimidia {int, quadratorum latera reducicur,

S 173
Concinnior defcriptio ex altero Problematis enunciato confequitur.

Vertex nimirum (' trianguli rectanguli ABC {uper hypotenula data
AB conftruendi debet efle ad peripheriam femicirculi fuper diametro 4B
deferipti (LI, 31. Conv. vel HI, 33. n°. 2.).

Perpendiculo C'D ex vertice C in hypotenufam AB demiflo, eft
AC'—CBY = ADY—DB* (1, 47. Coroll. vel Schol. in Lib, II_§. 226.)
Fieriigitur debet AD—DBY==1% ideoqueinventio puncti D, & perpendi-

culi

(*) Operofiore ana'yfi Paveus in Prop.228. Lib. V11. ColletF. math. (fol.297.),
few in Lemm, VIII. ad Lib. V1I. & VIII. Conic. Apollonii (Apolloniz
Conicorum Libri tres pofteriores — Opera Fdm. Halleji — Oxon. 1710,
P-95.) hoc flic deducit; & data fumma quadratorum ex AB & BC, (Fig., 74.)
una cum differentia eorundem, utramque ex ipfis 4B & BC datam effe
infert: Polita BD ipfi BC xquali, datum erit rectangulom CAD, quod
nempe per 11,6, differentia eft quadratorum ex 4B, BC. Datoautem reftan-
gulo CAD, ejus duplum quoque datur, Pariterque datur famma quadrato-
ram ex CA & AD, quippe dupla fumme quadratoram ex 4B & BC (11, 10.).
Proinde per 11, 4. datum eft quadratum ex €4 & AD fimul fumtis; adeoque
& fumma ipfartum C4, AD data eft. Hujus vero dimidia eft’BA: quare
B4 data et ‘ac proinde B quoque datut.

G
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¢uliDC quod alter et locus verticis C, reducitur ad Prob/. TiL. (§. 1 63. {q.):
datam rectam 4B in inzqualiain puncto Dita {ecare, ut it A471)'—)B1——
quadrato rectee datee . Quod juxta §. 169, efficitur: in femicirculo {uper
AB defcripto rectam AF = I aptando; & perpendiculoe FG ex Fin AB
demiffo, rectam BG bifariam in D fecando. Tum perpendiculum 2C,
hypotenufe 4B in puncto /) conftitutum, verticem C trianguyli cone
ftruendi defignat in peripheria {emicirculi {uper 4B defcripti,

S 174

Bifariam in 77 fecta AB, quoque et AC"—CB' = 24B x ED
(Schol. in Lib, II. §. 224. {qq.). Quare etiam, fi in {emicirculo fuper
EPB defcripto recta EL = I aptatur, dc per L diametro KB normalis
ducitur /JLC, hujus cum peripheria {emicirculi fuper A8 defcripti inter=
fectio verticem C trianguli conftruendi dererminat.  Sic quippe fit
AC*—C€BY = 4BE x ED =4/2L3 (§. 147. n°,6.) = I%  Conf ApoL-
LON11 Loca plana. Lib: 11. Prop. I,

Yooy

ProBrLEMA VI. Datis (Fig. 75.) latere 4B quadrati =qualis fum-
mz duorum quadratorum, & latere I quadrati mqualis rectangulo fub
iplorum lateribus; invenire hace latera: feu conftruere triangulum rectau-
gulum, cujus hypotenufa datxe rectee 485 & rectangulum fub cathetis,
feu (I, 41.) dupla area trianguli, quadrato datx rectee I wquentur: feu
defcribere parallelogrammum rectangulum, cujus diagonalis date 4B,
& area quadrato recte datx I [int wquales. (*)

Cum

differentia
fumma
laterum contiguorum fit date retae AB, area autem quadrato rete datoe

I xqualis; feu retam datam AB ita <c°"3£é';:t”e>, ut reCtanguium {yb

<adje&a, & fub compofita ex data & adje&az aquale fit quadrato re@z da-

fegmentis ipfiug 47Ty
tee 7; geometrice {olvunturin Scholiis in Lib. 11, §. 66. 74 fq ; algebraice,
pariter ac Problemata VL. VII, in Lhuiliers Anleitung zur Elementar-Alge-

bra. §. 78 79. 85. 87. 83. 107. 108

(*) Problemata: conftruere parallelogrammum reétangulum, cujus
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Cum fumma quadratorum duarum squalium rectarum duopla (it pa-
rallelogrammi rectanguli fub ipfis; {umma autem quadratorum duarum
inzqualium rectarum fic duplo rectangulo fub ipfis major (Schol. in Lib. 11,
§. 84.): ut fieri poflit, quod jubetur; oportet non fit 4B < 219, feu
non fit 1% L 459, ,

Simul li:;le;; fifit ABY =120, foy ]9 — L ABY; xqualia fore latera .
defliderata: utrnmque igitur dequale lateri qu:xdﬂlati, quod (it iplius 4R
dimidium; proinde = datwc I.

Quodfi AB% > 214: pofitis P, Q lateribus duorum tunc inequalium
quadratorum, P> Q3
Ob - v PF 08—l B

2PQ = 2l
erunt (P+@)* = 4Bi+21' (11, 4.)
(P—Q)t = A4Bi—21% (Il,7. Schol, in Lib. 11. §. 86.).

Quare cum  quadrati 2% latus detur per I, 47. vel §..166; reGarum
P+ 0, P—Q conltructio ad invenienda ope I, 47. quadratorum, que
fummz ac differentie datorum ARY, 219 mquentur, latera reducitur,
Tum velo, inventis fumma ac differentia rectarum P, Qs iple P, Q
innotefcunt juxta 6. 30. vel y1. Schol. in Lib. 11,

Sic ab data A8 ablciffa AC = dawe I, iplique in C duo perpendi-
culo CFE —=AC=1; fit (I, 47:) AE=2AC =219: & ob ' ABY> a1
{fupp.) & AES, etit AB > AE.

Jam AD = AFE ablcifla ex AL & huic in A, D conftitutis nor-
malibus AF, DH, quas circulus centro 4, intervallo 4B, deleriprus
in punctis F, F fecat; tum jun&is NF, AH ve&is: funt (I, 374)
DIV —= AR+ ADY=AB*+21%, DHY— AH—AD{=— AB—1]1.

Quare DF=P+0Q, DH=P—0. Ab DF igitur abfcifla DK=DH,
& refidua FK bifariam in G {ecta: fiunt DG=P, GF=0 (Schol. in
Lib, 11, §. 5 1)

YR

Conftructio trianguli re@anguli ABC, cujus hypotenufa date 4B,
rectangulum {ub cathetis AC, CB quadrato datx [ wquetur (Fig, 76.77.):
ob re&p, ABxCD = ACx CB (§:'147. n°« _;.) = I (CD ex C demifla
normaliin 4B), proinde AB:I=1:CD (Vl,17.), perpendiculum igi-

C 2 tut
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tur CD datum (V1, 11.); reducitur ad Problema: Defcribere triangulum
ad verticem rectangulum, cujus bafis atque altitudo dantur; quod ®que
ac alterum generalius: Delcribere triangulum, cujus bafis, altitudo, &
angulus ad verticem quicunque dantur, ope Problematum [, 31, IIf, 33.
conftruitur,

Trianguli nempe rectanguli, fuper data bafi feu hypotenufa 48, &
cum alticudine data,- (cui xquale perpendiculum vbicunque {uper 45,
ex. gr. BE in B, couftituitur) delcribendi vertex C erit ad oceurfum
peripherie femicirculi fuper 45 delcripti ac recte £H per £ ipfi 4B pa-
rallelee; quee utique {ibi mutuo occurrunt, dummodo altitudo data BE
non fit &> 2AL: nimirum fe invicem tangunt in puncto C bife@ionis
femicirculi (Fig.76.), quando BE = hujus {emidiametro ;48 (11, 27.
1, 13.29.33.34. 111, 16.); quando autem BE <t LAB (Fig.77.)5 fe mu-
tuo fecant in duobus punctis C', ¢ (Schol. in Lib, 11 §. 75.), quibus ae
terminis bafis 425 interjacent arcus femicirculi xquales BC, 4c (I, 29.
111, 26.).

Priore igitur cafu (Fig. 76.) ‘unum triangulum =quicrurom 4B,
altero (Fig.77.) duo triangula fecalena ABC, ABc Problemati fatisfa
ciunt; hac vero fitu tantum , non longitudine laterum diverfa (I, 29.).

S 177

Atqui fub determinatione Problematis VI, (§.175.) I4 non s X439,
fi recis A5, 1 fit perpendiculum BE tertium proportimmlc,quxm
§. 119. {q. ab producta 45 ac normali ipi in B du&a ablcindendo
BF= BG =1, &redtam FE ipfi AG parallelam agendo; ob 4BxBE = Ju
(VL 17) 254B%, fivx BEZ1A4F, Unde juxta §. 176. ablolvitur {olu.
tio Problematis. :

. Priore cafu, quo I%=1AB (Fig. 76), ab perpendiculo, datam hy-
potenufam A8 bifariam in D fecaute, DC=DNDA~= DB ablcindere; vel
{uper data A8 triangulum equicrurum ABC, cujus crura fingula fint = 7,
deforibere {ufficit, Ita enim, {i pofterius fic, immediate elt ACx CB =

S

<}/wl](3:f: 115 atque, ob ABY= 2" (fupp.) = AC"+ CR, angulus 4CR
fit rectus (I, 48.). Siprins: elt CI=ADx DB, ideoque angulus 4CB
rectus (5. 16¢. 162.); & ACXCB=AC* (I, 4.) =AD'+DCI (I, 47.)
= 2ADV=5ABY (confiv, & Schol, in Lib 1L §. 13.) = 1%

S. 178
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§. 178.

Eo, qui §. 176. {g. traditur, modo RoOB. Simsow in Prop. §8. Da-
torum Euclidis, correctius & auctius ab ipfo Glasguwe 1762. editorum,
parallelogrammum redtangulum defcribere docet, cujus area & fumma
quadratorum laterum dantur.  Conf, in verfione corundem Germanica
(Stuttgart, 1780.) Problema 23. p. 237. {q.

N R

Prosrema VIL. Datis (Fig. 78.) latere 4R quadrati xqualis differen-
tiz duotum inzqualinm quadratorum , & latere / quadrati cqualis rectan-
gulo {ub iplorum lateribus; invenire hwc latera : deu conftruere trigngu-
lum re&angulum , cujus unus cathetus date redte 47, & reGtangulum
{fub hypotenufa alteroque catheto factum quadrato recte datee 7 wquetor:
feu defcribere parallelogrammum rectangulum, cujus unum Jatus datwe
rete AB; rectangulum vero fub diagonali & {ub altero latere fit qua-
drato date J wquale, ‘

Ad latis datum AB factum (it triangulum ABC in B re®angolum,
fic ut fit re@g. ACxCB = I°

Hypotenufie ejus A4C in C normalis ducatur CD, produde A48 in
)" aocurrens. Erit redtg AR X €D = ACREE (Seedqps 2% 40) =1%
unde AB:1 =1:CD (VI,17.); ideoque CD datur (VI, 11.)

Sed CDY=rectg. ADxDB (§. 147. n° 2.). Quare hoc reGangulum
eft quadrato reéix datze wquale. Proinde, cum & laterum ipfius 4D, DB
differentia A48 detur; datur 4D (Schols in Lib, 11, % 66.).

Ob angulum autem ACL rectum (conflr.) eft punctum C ad periphe-
riam {emicirculi {uper diametro 4D defcripti (1L, 31. Conv.), idemque
(Jupp.) eft ad perpendiculum datee 4B in B erectum. Proinde datur hgc
punctum C. - :

Compofitio ex analy(i precedente hxe confequitur.

Primum datis 4B, I invenitur tertia proportionslis Bl’]juxm ﬂ\ L2r5ee
ab perpendiculo, recte A8 in £ conftituto, BE == I abjtindendo; &
redx A in F ducendo normalem FH, qux producte 475 in H occurrit.

Tum juxta \§ 66. Schol. in Lib. 11 date 408 in directum adjicitur
BD fic, ut fiat rectg. AD X .DB = BHY: reGtam AB bifariam in % fe-

can-




cando s ab perpendicule #7 abluindendo BGF — BA; & ab produdta 4B
ablcindendo £D =— /(7.
Quo facto {emicirculus deleribitur fuper diametro 4D; & ad puna
&um C, ubi ejus peripheria perpendiculum BF fecat, ducitur 4C reca.
Sic enim £ Ji{n]nf[‘;l, ch 1'6'5[1’;, eft Clla =ADX DB (S. 147. no, 6,_)
Sed obAB bifariam in £ feélameit reCtg. 4D X DB— EDs- EB (11, 6)
= EG1- EBY (con/ftr, )
= BG1 (1, 47.)
= BHq4 (confir.)
Quare CD1 = BHY; CD = BH; reftg. AB X CD= AB X BH
= BFu (§. 147. n°, 1.
Ideoque &re&g.AGXCB:ABXCD\S.147.110.4.) eft=BFu=11 (conflr,)

WD oy
Quodfi reétx §. 179, invente AC, CB{ub angulo recto junguntur
: SR o P . triangulum
2b producta DC abltindendo CK = CB: obtinetur {parallclogrmnmum}
e I ors .
rectangulum {//176('/&}’ cujus area == {31{1))” & differentia quadratorum
{1 cathetorum }:: ABL,

aterum comiguorum

Parallelogrammi, cujus area & differentia quadratorum laterum dan.
tur, fub quocunque angulo dato defcribendi latera invenire EucLiDes
in Dator. §7. elegante analyfi, immediate huic problematis enunciato
adaptata, docet; qux vero ad parallelogrammum rectangulum applicata

paulo elt praccedente (§. 179.) prolixior, ac practer alias V1, 23dam fless.
{upponit, ¢
§ 181 f
ProrrEmMa VIIL  Conftruere triangulum rectangulum ; cujus dan-
tur fumma hypotedufle & wnius catheti, ac fumma alterius catheti &
perpendiculi ab vertice anguli recti in hypotenufam demiffi.
Sic (Fig. 79.) ARC triangulum ad C rectangulum defmbendum;
11 quO nempe 4B 4 BC = datxe re@te G, & AC+ perpendiculum Cp
== date H,

Cum
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Cutm 5. 932.'n° 1.) it B4.:  AC .=—=:BC:CD
ideoque etiam (V, 12.) AB+BC : AC+CD = BA: 4AC
proinde AB+BC > AC+CD, 0b 84> AC:

ut fieri poflit, quod jubetur, debet efle G > H.

Continuventur 4B, AC, donec fint BF=BC, CE=CD; itaque
AF—=AB+BC, AE= AC+CD.

Erunt (demonfir.) FA: AL = BA:AC: :
hinc E#, CB funt parallele (§. 22.)5 angulus E=A4C5 (], 29.) eft
rectus; &.datur triangulum ALF, cujus hypotenufa AF =@, cathetus
AE==H dantur.

Porro ob CB==BF (confir.) elt angulus BFC=— BCF Gy s
& ob parallelas BC, LXK (dein.) B CHE (T, 29,);
quare b FGC—CFEF.
Pofitione igitur datur recta FC datum angulum 4FE bifariam f{ecans
(I, 9.)5 & per interlectionem ipfius cum pofitione data 4%, datur pug.-
ctum C; per quod ducta rectee K£F parallela CB finit triangulum A4BC.

In {emicirculo itaque fuper recta AF = date G defcripto aptabitur
AE recta = datee H: tum, juncta FE recta, bifariam {ecabitur angulus
AFE. per rectam FC; & per punctum C, ubi hxc recte 4K occurrit,
agetur C'8 ipfi KF parallela, Eric ABC triangulum defideratum.

Quippe ob angulum BCF = CFE (1, 29.) = CFB (conftr.) eft
CB=ABF (1, 6.); igitur AB+BC—=AF=C.

Angulus ACB=FE (I, 29.) = recto' (I, 21.),

Ex C in 4B demiflo perpendiculo C1), elt

BAseAGi— s BE s O D037 T.)
= AB+BC: AC+CD (V, 12.);
pariterque, ob parallelas CB, EF eft
BA: AC SR L e s TN T T

igitur AB+BC: AC+CD = FA4. : AE (V, 11):
atque, ob AB+BC =FA4 (dem.), etiam AC+CD =AE (V,14.) = H,

Ors 182

Similiter, ex AB, AC abflciflis BC, CD; & loco 1ama quinti Eleut
adhibita vgna; folvitur Problgma: quo difterentie hypotenufe 48 & ca-
theti BC, atque alterius catheti 40 & perpendiculi CD, dantur.

Quodfi
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Quodfi autem, alterutra fumma §, 181. data, alterius {ummae loco
differentia datur:
ob BA:AC = BAXAD: CAxAD VARSI
= A ; CAxABCAxX DB B o0
& CAxAB-BCxCD = (AC-CDY(ABFBCY (1, 1.)
quoninm . ACxCB = ABXCD (§. 147. n° 3.);
politis ACH=CD =H, AB+ ])’C: G, fieri debet
BA + AC = A(% s+ GxH
2GxAL : GXAC—= 240" ; GxH O ERIRRIE )

2G%AE : 24 (4 — ¢

B Ve )

‘ y A ~ = 3 ) 3Ca+ ACa (1], 7. a.
&, ob (ABFBC) 4+ AC== AB"F2 ABxBC +$BC+AC1 (11, 7. 1)

e P BT (e 7.
= 2(ABFABBC) :

=2( 4B +=BC)4B (I, 1.)
feu G* + ACH == GBS
oportet, fiat A
G4+ ACY: 2AC = AC: H; :
quod limites geometrix’ elementaris tranfcendit.

: O 18;.
Prosrema 1X, (*) Conftruere triangulun redangulum, cujus fume.
ma cathetorum data recte H, & perpendiculum ab vertice anguli recti
in hypotenufam demiflum date wquentur (Fig. 8o.) ;

Cum in triangulo 4BC (Fig. 76.) ad ¢ rectangulo & wquicruro fic
AC+CB =2AC; ideoque (AC+CB) = 4 AC = 4 A4DCD1) = gCDA,
ob CD = 4D (1V, 6.): in non-equicruro autern Cligiige)ofit

ACHCB = ADYDB 420D (1, 47.)
= 2(LB'+LD+-CDY) bifariamin Ldivifi4B (1L, 9.)
e 2( LBI4-CD1)
B> 4CDY, ob LB=LCs CD

(*) Problemata 1X, X. XI. XII. XJIL algebraice, cum deduflis inde copftry-
¢tionibus geometricis, foluta exftant in Nuwront Arithmetica u;u'm_u_/}z/i;
Cap. LI infcripto: Quomodo quefliones geometrice ad

®equalionem redis
- gantur; Probl. 6, 7. 5. 4. 3.




& 2ACxCB=2A4BXCD (§. 147. n° 3.)
=4LBxCD
> 4CDY;
ideoque (II,4.) (4C+CB)* > §CD":
ut, quod jubetnr, fieri poflit; oportet, non fit H? < §1%
Sit (Fig. §0 ) ABC wiangulum defideracum ; cujus catheti 4C+CB=H,
perpendiculum CD=L
Ob 4Bl = ACHCB! (I, 4%7.)

& ieABE OB . s AGREB T, i)

erit AB2A4BxI = (AC+CB)! (I, 4.) = HA.

Ab producta BA ablcindatur dE—=EF=—1; itaque AF=21.
Erit AB*+BA><AF} e
fen (Il;'3.) FBXBA§ 7 - =~

Unde, ob datam H, datamque FA==2] differentiam laterum £,
BA rectanguli FBx B4, innotefcit hypotenufa A5 trianguli ABC; ipfum-
que triangulum, ob datum etiam perpendiculum CD=1.

Nempe juxta §. 65, Schol. in Lib. 1\, recte AF==:1, bifariam in £
fectze, normalis in A conftituetur AG=H; & ab producta FA ablcin-
detur £B = EG: tum ab perpendiculo 4G abfciffa AK=1, per K pa-
rallela agetur rectee AB ad occurflum usque {emicirculi fuper diametro
AB deferipti; & ad hunc rectee ab puuctis 4, B ducentur (§. 176.).

Reipfa autem femicirculum {uper diametro 4B delcriptum tangic vel
fecat recta ipfi 4B per K parallela: cum, ob 8/ % H (determ.), h. e.
SAKY Z AG (confir.), ideoque 9AKY = AG + ALY feu (1, 47.) EGY,
3AKAE LG few EB, 24K Z 4B, fit AKZ 3 AB.

O 1184,

Fodem redeunt Problematis hujus conftructiones: quam GHETAL-
pus (l. ¢ Lib. I11. Probl, I.V. p. 110. {qq.) ex an;"a»]yﬁ partim geometrica,
partim n]gcbraica; & concinnior paulo, quam W OLF1US (Elc.»utenm Maw
thefeos univerfe. Tom. 1. Halee 1730, p. 397. {q.) exanaly(i prolixiore mere
algebraica, {ed determinatione omifla, deducunt, GHETALDUs deter«
minationem , geometrice {eorfim 'dcmoni‘trut:ml, fic enunciac: *Tripla
perpendicularis trianguli rcctzmguhbab angulo recto in bafim cadens,

1nomn
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non eft major quam recta, cujus quadratum zquale eft quadratis aggre-
gati crurum & perpendicularis.”

Vivepi,

Simili, qua §. 183, ratione, loco 4t= fecundi Elen. applicando 7mam,
folvitur Problema determinationi haud obnoxium : quo, prater perpen-
diculum ex vertice anguli recti in hypotenufam demiffum, differentia
cathetorum trianguli rectanguli datur,

Tum quippe, datis quibuscunque H = differentie cathetorum,

I = perpendiculo, ob f;];;"(;lalf_’z’;{%zf]q (Schol. in Lib, 11, §. 86.), da.

tur rectangulum fub 4B & AB—a2I, cujus differentia laterum = 27:
conftructione igitur juxta §. 66. Schol. in Lib. 11. facta, prodit AR > 27,
I <%A4B.
Problema hoc fuo etiam more folvit Guerarpus 1, c. Lib. IIL Probl,
1L p. 109. {g.
§. 186.

ProsrEma X. Conftruere triangulum rectangulum s cujus {umma
cathetorum date recte /5 & {umma hypotenufie ac perpendiculi, in
eam ab anguli recti vertice demiffi, datx G (it xqualis. (Fig. 81.).

Ob BA:AC=BC: CD in triangulo ABC ad Crectangu]o{ﬁgg. n°, 1.;
& BA maximam, CD minimam quatuor rectarum (I, 19. Coroll.); ideo-
que BA+CD = AC+CB (V, 25.): debet efle G5 H,
Porro ob ACi 4+ CBY= ABY (I, 47.)
2AC% Ch=2A4BXCD (§. 147. n°. 3.)

ideoque (AC+ CB)Y1 = ABY + 2.4B x CD (II, 4.)
8(AC+ CB)Y = 8(AB + 248 x CD)
fed (AC+ CBY £ gCDH (§. 183.) hi
proinde 9(AC+ CB)' £ 8(AB+ CDYI (I, 4.):
debet efle 9HY £ 8G9 {eu oportet, non (it §G1%> o1,

Sit ABC triangulum quecfitum : cujus catheti 44+ OB = H; hy.
potenufa 4B 4 perpendiculum CD == G.

Ob 4B + 2dRx CD+ CDY = (AB+ CD)L (1], 4) = Gt
& ABS 4 2 AB % CL) = (A4C+ CB)1 (demonfly.) = H¢
manet CD1 - GY—H1
Datur
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Datur itaque perpendiculum CI7; eoque ab @G ablato, hypotenufa 4B;
proinde triangulum 44 C (§. 1762
~ Nimirum in femicirculo, fuper recta B = C deferipto, aptata recta
B¥=H(V, 1.); ob Efw — EBI—BFI (111, 31. L. 47.), erit EF — per-
pendiculo: & ab EB ableifla EA4= EF, relidua » (B erit bypotenufa trian-
guli defcribendi. Huic igitur in pun&o 4 duca normalt A= AL = FF;
reclw ipfi 4B per K parallele occurfus cum femicirculo {uper 47 defcri-
pto verticem Cn'im]liguli defignabit (§. 176.): cum (determ ) fit §GIZ H1,
3 B4 = ) . ! 2 e
h. e (C[(;’l’ﬁr‘)rlg(BF‘l]{bEF«x)% < L? i’/’w'i ideoque § KK Z BF1,
o BRI ERD 3B = ppelal i i
OEFZY  [he §» 3kids = B 2AKy 5 4B, AK 2 1AB.
Conftruétionem Problematis hujus valde operofam absque analyfi
tradic THOM, SIMSON (Treatife of Algebra. London 1745, p. 400, 14.):
ejusdem folutionem algebraicam & compofitionem inde deductam, f(imi-
les Newtonianis, expofuerat p. 244. {q.
Si 1RY
Quodfi dantur 4B—CD = G, =GR — H"
ob C) < CB, ideoque AB—CD > AB—CB

& AR AC >f1(_'——(_']f;
parirer oportets, fit G sl
Ceterum, 7% fecundi Klem. adhibita loco 4, rielis prodit CDle-Gi-HY,

Unde. in femicirculo fuper- BB == G defcripto aptata BF=H, fit
EF==CD; atque ipfi BE in directum adjecta EF, invenitur AB; ac
triangulum conftruitur juxta §. 1762 cum, ob EF < EB, it 260F < BE+EF,
IF < BE+EF

: ; §. 188
Datis autem vel AB+CD =G, AC—CB=H;
vel AB—CD =G, AC+CB=H:

{qb (AC:E(FB)(}} — ABTF24BXCD (11, 4. 70 1, 47. & §. 147, n°, 3.)
e — AB(ABF2CD) (11, 1.)

) r 2G ——
atque ABTF 20D = /11)——2(,-4-{2/”),_}_20[)} T=20D

= 34B—aG= 3(48—306);
Dz fieri
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fieri debet 3AB(AB—2G) = HY
AB(AB—iG) = HY.
Juxta §. 166. igitur invento latere quadrati == JH%; tum juxta
§. 66. Schol. in Lib.11. inventis lateribus re®anguli = $HY, cujus diffe-
rentia laterum == 2G': majus latus hujus rectanguli erit hypotenufs 4B

trianguli- defcribendis altitudo autem CD = ZEﬁl(B;§ Priore autem
cafu, ob AB> 3G, fit CD=G—AB <1G < L4B.

Pariterque pofteriori, quo Hi=(AC+CB)' g §CD £ §(AB—G)"
bl

proinde , ypo 4p_aG)yt+ (4B—-G) £ 9(AB—G)"
h. e. 4 AB—2Gx AB+GH 5 ;
feu (2 AB—G) } £ o(45—a)"
2AB—@ £ 3(AB—G)
elt 2 = AB
G =14B
ideoque CD=4B—G S 148,

§. 189,

ProprEMa X[ Conftruere triangulum redtangulum: cujus hypo-
tenufa fic recta data AB; {fumma autem cathetorum ac perpcndicu]i‘ex
vertice anguli recti in hypotenufam demifli it date redte H wqualis

Fig. 82.).
e Cun)z in triangulo ABC ad C reGtang:lo (Fig. 76. 77.) fit (1, 20.)
AC+CB, tantoque magis AC+CB+CD = AB: primum debet efle data
H>:4B.
Porro in triangulo rectangulo ®quicruro ABC (Fig. 76.) funt
2(AC+CB) = 44C
2CD W=D
ideoque 2(AC+CB+CD) 4AC+AB
2(AC+CB+C )-AB AcC
(20AC+CB+CDY- ALY = 16 4CY (Schol. in Lib. IL. §. 6.)
= 8(/](.“]-{-(_13(1) =8 AB1 (l, +7.)

3

In triangulo autem rectangulo non- zquicruro ABC ( Fig. 77.), ob
2CD < 4B (I, 3.15.), )

3 eft

NN
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eft o(AC+CB+-CD)-AB < 2(AC+CB);
igitur (2(AC+CB+(CD)-AB)1 < 4(AC{CB)s:
& 4(A4C1CB) = 4(AC1-CB1)+84C x CB (11, 4.)
=4A4B44 84B x CD (1, 47. & §.147. n%, 3.)
. <!§4B4,0b2CD<AB,ideoque 84BxCD<4AB1,
Quare tanto magis (2(AC+CB-+CD) - AB)Y < §4B4,
Oportet igitur, ex altera parte non fit
(2H—AB)! > 848"
feu, (H—L14B)! &> 248"
h. e. H—! AB major non fic diagonali quadrati, cujus latus eft 4B,
Sit jam (Fig. 82.) ABC wriangulum {uper data hypotenufa 4B con-
ftruendum, in quo AC+ CB+ CD — H.
Ob  BA:d4C=BC:C€D (5. 93.n° 1.)
=AB+ BC: AC+ CD(V, 12.)
B4: BA+ AC

3 B (B A B B AR e U DV TR 0%

eft 2(BA+A4C) (AB+BC) = 284 (A4B+ BCH+ C4+ CD) (VI, 16.)
— EBXBF
in direGtum ipi BA adjedtis AE — AB, AF= BC+ CA + CD = H,
Sed 2(BA+AC) (AB+BC) = (BA-+4C) (24B+2BC)
= (BA+A40) (BA+AC+2BC-H(BA—AC))
( BA4+4-4C)(BA—A4C)
= (BA+AC) +4-2BC(BA+AC)+< BA—4C% (1L, 5. Coroll.)
BcY I, 47.)
= (B4+40+CB)? (I, 4.)
Igitur (BA+A4C+CB)Y = EBXBF
EB: BA4ACHCB = BA+AC=CB : BF (VI, 12.).

Quare, cum dentur EB—=24B, BF=BA+ {‘I/_’[F (conftr.), datur

trianguli perimeter BA+AC+CB (V1, 13.}: quaab BF=BA+AC+CB+CD
ablata, manet trianguli altitudo CD; & trianguli defcriptio reducitur ad
: l716)am: {vilicet hypotenufe B4 in directum adjectis AE=AR , AF—H ;
tum juxta & 126. (uper BF deferipro femicirculo, cui in & ocourric not-
malis recte BF in F du®a EG; & tacta BL=BG: ab perpendiculo KG
abfcindetur EK = FL; ac (§. 176.) per K agetur rectw BF parallela,
femicirculo fuper 48 defcripto in € occurens;

cum
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cum ob (2H - AB)" 5 :
h. e. (confir.) (2FA-A4Bn } = 8ABY (determ)
feu (11, 7.) 4FA1-4FAx AB+AR1
fit GEA ¢4 FAXAB+ABY Z 3(FAxAB+ ABY)
— (8F'BxBA (1L, 2.)
b.e. (1,4.) (2 FA+AB)* = {4}?])’ x BE (conftr.)
4]?%1 (§- 147. n°.65)

ideoque 21:'/1—{-/]]} = lig‘["

2rn 245 = 2BL+AB

2L, = 4R

i3 = 14B.

Reipfa fic (ductis 4C, CB ac perpendiculo CD), ob BE bifariam
in A feGtam (confir.), eique in directum adjeGtam E£L,
et ELVL4pIi=24L%+24B% (I, o)) ’
Sed BLY—=BGY=EBxBF (§. 147. n°. 6.) = 24BX BE=2BAX dF+-24R% (lI, 3.
Quare ELi+ 2BAX AFaABi= 2 ALY +2ABY

2BA x AF o 4
EL4 +§;HA X AL+2BA X LI“} e

Atqui EL1+2BAxAL=EL1+.EAx AL=AL1+AF1 (1I,7.)=AL +A4Ba
& 2BAxLF= 24Bx£K = =24BxCD (confir, 1, 34.)
Igitur ALY+ ABY+2ABXCD = 2414
ABV4-2ABXC = ALA.
Denique A+ CHY = 409 (111, 31. 1, 47.)
2A4CxCB =2 ABXCD (S, 147-1°.3.)

Proinde (11, 4.) (AC+CB)? == AB2ABXCD= AL
ACHEGHE il

& ob ChD=FK — LF

AC+CB+CD = AF — H (confir.),

§. 190,
Proportio EB: BA+AC+CB = BA+AC+CB: {gﬁ,;_flc_{_c”“k cD

feu ~ 2.4B:Perimet. triang. = Perimet. : Perimet. + C]),
qua {olutio praccedens nititur, (ic etiam demonf{tratur,

- Triangulo ad C rectangulo ABC ( Fig. 83;) infcribatur circulus
(1V, 4+): cujus centrum fic §; & qui trianguli latera B4, AC, CB
contingat in punctis M, N, O, Erunt
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Erunt AM=AN, BM=B0O, CN=C0, ang. NCS=S8CO0 (1V,4.
Dem. et Coroll): igitur anguli NCS, SCO {emirectis pariterque (1, 32.)
anguli CSN, CSO, obrectos NV, O (1ll,18.); proinde 23"}_—_’ ;3’(], &):
Hinc BA+AC+CB 24B + 28N s )
feu perimeter triangnli >=<duplo aggregato hypotenufe et radii cireuli triangulo inferipti.

Atqui, ob SM =SN =S80, triangnlum ABC=BAS+ACS+ CBS
zquale eft triangulo, cujus bafis perimetro BA+AC+CB, altitudo rectze
SN xquatnr (ls 37. Coroll.). Aequalia igitur funt triangula, unum {ub
bali 4B & altitudine CD, alterum fub bali BA+AC+CB & altitudine SV:

ideoque AB:<B/IP~;§¢;€3~.¢'-B>: SN . CD (5. 145)
2143: Perimet. :Q,Sl\f . (1/) (V, 4.)

L J]2AB4-2SN .
e\ o Periniets ' Perimet. + CD (V, IZ:)

Qtesthrgt,

Paulo prolixior ei, que §. 189. traditur, eft conftructio, quam -
RoB. SimsoN in Appendice Operum reliquorum (Glasgux 1776. p. 5. 13q.)
analy(i fequente eruit. : :

Ob BA = AC' + CB* (1, 479 *

& 2BA%CD = 2 7Cx CB (§. 147. n°. 3.)
elt BAY+2BAxCD =(AC+CA 8 (1, 4.)
BArt s (BA+ACHCB+CD)CD==(AC+ CB)4 2(ACHCB+CD) CD
' —= (ACHCB+CD) 4 C/
feu BA'+ 2BFx CD = A%+ CD?, facta A'—=AC+ CB+{CD
Unde 2 "’)]'.‘X('YD_CV)Q} — AP B A

(aB1'- ch)cD
= BFx FE (I, §. Coroll.), fata AK = AB.
Quare, cum dentur BF, I«‘ K 3 CDeritlatus minusrectanguli =18 Fx Fio—FG4
(6. 147 n° 6), cujus fumma lintumm = 2BF; feu, erit fegmentum mi.
nus redte =2BF in ina qualia fic divifee; ut retangulum {ub fegmentis
xquale (it reGangulo {ub dais LF, FK, {fen quadrato date FG (Schol,

i Lib. 11§ 74 fg). :
§ 192,

Prosrema XII.  Conftruere triangulum rectangulum: cujus peri-
meter datze recte Ps & perpendiculum , ab vertice anguli recti in hy-
potenufam demifum datze [ wquentur, (Fig. §2.)

Ob
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Ob B4 £ 2CD in triangulo 4BC ad C re@angulo (Fig. 76. %)
& AC+CPR = 2CD (1, 19. Coroll.)
ideoque BA+AC+CB > 4CD: debet efle P> 41,

Przterea, cum in triangulo rectangulo xquicruro ABC (Fig. 76.) fic
BA+AC+CB—2CD = AC+CB — 2AC, ob B4 =201,
ideoque (]:a’/l—i—_ri(,,'—H;'B—zC'l))fl = 4401 =g(CDu;
in non-zquicruro autem ABC (Fig. 77.) fit
BA+AC+CB- 2C1) > AC+CB, ob BA>2CD,

& hinc (BA+AC+CB-20D)1> (AC+CB)1 ac tanto magis (§. 183.) > 80D ;
oportet, non fit (P—21)1 <319, {eu (P—L1)% < 219; h,e. P—=II'minor
eile non debet diagonali quadrati, cujus latus = 1.

Sit (Fig. 2.y ABC triangulum defideratum : cujus perimeter = P;
iperpcndiculum CD ab veruce anguli recti C in hypotenufam 48 demif-
um = /,

Ob Perim.+ CD : Perimet, =Perimet. : 248 (§, 189 {3.),
datur (VI, 11.) 248, & (I, 10.) ipla hypotenufa 45 : ac Problema re-
ducitur ad §. 176.

Rectx nimirum BL=2PF in directum adjicietur ZLF=—=7T; rectis
BF =PI, BL=P, tertig proportionalis S invenictur juxta §. 124.
n° 1. (in {femicirculo fuper B defcripto aptando rectam BG—BL, &
ex ( inipfam BF demittendo normalem G%); inventa B bifariam in A4
{ecabitur; ab perpendiculo G ablcindetur EK=LF=1; ac (§.176.) per &
agetur rectze BF parallela, {emicirculo {uper 48 deferipto in € occurrens:
cum, ob 811 Z (P—21) (determ.) ¥

7 7q = S(BL—2LF)% (conftr.)
h. e. LI = jw Li—y BLXLE+-4 LFS (Schol,in Lib.I1. 5,86, 2. 6.),
fit 4(BLxLF+-LF") Z BLY {eu BGY
4BFxFL. 2 FBxBE (ll, 3. &§. 147.1n°,6.)
4FL 5 BE; 2FLZ AB; 5h3 = 14B.

Atque ita fieti AC+CB=AL, proinde BA+AC+CB = BL=2P}

eodem modo, quo ad calcem §. 189, demonftratur,

§. 193
Prosrema XIII. Conltruere triangulum redangulum; cujus pe.
vimeter fit date re@te P; & area quadrato date 1 mqualis. (Fig. 84.)
Ob perpendiculum C ex vertice anguli recti €' in hypotenufam

J'/{B

1




= 33

AB demiffum Z34B (Fig.76. 77.)s ideoque redtg. ABXCNEIAR, &
arIeam ;;ianguli ABC = Y4B (1,41.): debet effe I3 14B%, I <1A4RB,
41 = 24B. 5

Sed 24AB < BA+-AC+ CB, ob AB < AC+CB (I, 20.). Oportet
itaque, fit 47 < P; I < %P,
~ Porro debet effe 47/+28N S24B+ 2SN (Fig. 83.) feu P (§. 190.)
ideoque 4PxI+2PxSN Z Pa *
Sed 2PxSN = g xarea trianguli 4BC (§. 190.) = 41
Necefle igitur eft, fit 4PxI+41% T P9

Py y PxI+419
{*eu (I)+z[)q } ] 2P‘l
P2d S Diagon. quadrati lateris P,

Sit ( Fig. 84.) ABC tiangulum ad C reGtangulum conftruendum:
cujus perimeter BA+AC+CB=P; area [ABxCD=1"

Ob 24B : Perim, = Perim. : Perim.+ CD (§. 189.13.)

ideoque 248 xPerim, + {"Af,’flCD§ = Perim." (VL 17.):

erit, facto retangulo QX Perim,== 4%, h.e, (VI,17.) Perim, : 2/=21: O,
2.4BxPerim. + OxPerim. == Perim."

24AB + 0 == Perim.; 248 ="Perim.— 0. :
Quare, ob datas perimetrum & (VI, 11.) re@am , datur hypotenufa
AB. ¢
Qua inventa, ob fABxCD==1%, ideoque (VI, 17.) 74B:I=I:CD,
datur etiam (VI, 11.) altitudo CD: & trianguli conftructio reducitur ad
§, 176.

Premiffis confequenter ab re®a BL==P ablcindetur tertia propor-
tionalis LE datis BL ac 21, juxta §. 124, n°. 1. in femicirculo {uper BZ
defcripto rectam LF== 27 (utpote minorem quam BL, ob 4l < P per
determ.) aptando, atque ex F ipfi BL dewittendo normalem FE: tum
bifariam in A fe@a refidua 5<E, erit AR hypotenufla trianguli defcrj-
bendi.

Qua rurfus in G biledta, ab perpendiculo ei in G conftituto abfein-
detur tertia proportionalis (]A.' datis /i (;7 & 1, justa §« 23,119 fq. ab
G4 dictoque pcrpcndlculn ablcindendo GM =GN =1, & per M agen-
do rectie BN parallelam JL4. 3




;‘1- 2 ”‘.—-_

Ob (1’4—2[})‘*q S 2P (determ.)
h. e. (BL4-LF) =
few (UL, 4.) BL 42 BIXLF+L Py, 5 *BL3 (confir.)
2BIXEF+{ gy 1 g5 BLA (S 147. n°.6);

igitur 2LF+ LE Z AL

2LF S BE

LF feu of :Al)’-
ideoque 26GM < ;
erunt (;Z/\’/] } Z 148 feu {g(j
pariterque GK = ZAB(V, 14.), ob B&: GM: GN=GK.

Semicirculo igitur {fuper AB defcripto occurrit recta per Kipli AB
parallela (§. 176.): ad quod occurlus puncdtum C ducti AC, BC reéw
finiunt triangulum A48C quelitum.

Ob BE enim bifariam in 4 fedtam, ipfique in direGum adjectam KL,
elt BLX LE + ABY = 4L (11, 6.)

Sed BLXLE=LF(§.147.1°. 6.)=4G M3, ob LE =21-=2GM (confir.)
=4BGxGK(V]1,17.),0b B : GM=<2,§JI>: G K (conftr. &§.2;.)
=2A4B x CD (confir. & 1, 34.)
=24Cx CB (S 147. n° 3.)

& ABl=AC 4 Che (Il 310 1, 47.)

Quare 2 AACxCB+ACY4 CRY it
feu (ll, 4.) (4C+CB)t IL-*
AC+CB il
& BA+AC+CB .= BL="P (confir.)
Atque ob BGxGK

h.e »'VA/)’xC])} = GM* (demonfir.) ==I"(conftr.);
trianguli ABC area eft = 1,

§. 194,
Ex analyfi preecedente etiam confequitur Problematis XIIL. compas
fitio, omiflis {uperfluis , fatis concinna, quam TuHom. SIMPSON (L c
P. 326.13.), demonftratione folum munitam , exhibet.
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