4
s

.a‘;

Diflertatio Mathematica
De

Quadratura Parabole.

Quam_,%'
Conf. Ampt. FacxPhilof. Aboénf.
Przfide

Mag. Fobanne Henrico
Lindgoift,

Math, Profefl! Reg. & Ord. nec non Reg. Acad,
Scient, Svec. Membro

Pro Luurea
Publice Examinandam fiftit

jdoobm Fobannes Lagerftrim,

Satacundenfis.

In Auditorio Majori die 111. Decembr.
MDCCLXXXYV.

Horis ante meridiem confvetis.

Aboe, Typis Viduz R. Acad. Typogr. ¥. C. Frenckell, -



M@Mg@& SNBSS
#  wdbf e Y@ g
Wﬁ%ﬁ@%@v@%WE%@

Quadrare Curvam eft invenire figuram redilin=-
am, fpatio ifti curvilineo aqualem. Omnium
autem curvarum ut {impliciflima eft Circulus, ita prae
ceteris hujus etjam quadraturae inveniendsae operam
dederunt Geometrae. ANAXAGORAM jam fuo vo
hac de re meditatum fuiffe proditur, & Hiprocra-
1TES Craius Lunulam circularem quadrabilem primus
invenit, quee ab illo nomen fortita, Lunula Hippocratis
dicitur. Abfoluta vero Circuli quadratura quum non
fuccederet,eandem per approximationem invenire pri-
mus geometrice docuit Princeps ille antiquioris aevi
Mathematicus ArcHIMEDES. Hic namque in {uo de
Circuli Dimenfione Libello, quadraturee atque rectifica-
tionis hujus curvee mutuum nexum detexit, Circulum
fcil. 2equari oftendens Triangulo, cujus bafis periphe-
rize ejusdem atque alticudo femidiametro aequalis eft,
rationemque ‘demonftravit circumferentize ad dlame-
trum mmorem effe quam 37 ad 1. fen 22 : %, majorem
vero quam 352 ad 1. feu 223 : 71, indicata fimul me-
thodo generali, qua limitibus utcunque arétioribus
hezec proportio circumfcribi poffit. Quee vero omni-
um primo detecta fuit curva, abfolutam atque gene-

ralem admittens quadraturam, et Parabola Comm,
Se-
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-Seétio Coni reftanguli veteribus dita. = Hujus nimi-
rum fegmentum quodvis  ad triangulum, cujus eadem
eft bafis eademque altitudo, eam habet rationem quam
4 ad 3. Egregii hujus inventi Auctor eft idem ille
ArcHIMEDES, ejusque iple dedit deferiptionem in
Libro de Quadratura Parabole, ubi ex iis, quee in li-
bris fuis de @queponderantibus ftabiliverat, principiis
mechanicis atque centri gravitatis proprietatibus, qua-
draturam hanc primo deduétam, alia magis direta
& mere geometrica demonftratione, ex fummatione
progreflionum geometricarum petita, ulterius muni-
vit. Poftea ab aliis eadem res tot diverfis compro-
bata eft methodis, ut harum quidem recenfionem u-
num volamen vix comprehendere queat; in cujus rei
exemplum nominafle fufficiat TorricELLIUM, qui pe-
culiari tractatu viginti feptem diverfis modis eandem Pa-
rabolee quadraturam deduxit (cfr. G. W. KrarrT /2-
Jtit. Geom. Sublim. ¢. 12). Inventa tandem recentiori
2evo Methodo Fluxionum, cujus ope maximo com-
pendio & quafi ludendo heec eadem quadratura elici
poteft, nihil in hac re amplius defiderari videbitur.
Interim tamen quum ob elégantiam fuam fingularem-
gue evidentiam magnopere fe commendet methodus
illa geometrica veteribus ufitata, ulteriorem ejusdem’
culturam minime negligendam arbitramur. Quum-
que ex praletionibus Cl Preefidis in Do&rinam Se-
¢tionum Conicarum didicerimus peculiarem quandam

Parabole Conice proprietatem, ex qua concinne ad-,
SRS ' © mo-
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modum atque direéte noftro quidem judicio, ejus Qua-
dratura eruitur, materiam hanc Specimine Academi-
co jam paucis exponere atque illuftrare ftatuimus, o-
peram noftram iis haud difplicituram fperantes, qui
plures nofle cupiant vias, ad eandem metam ducentes.

DEFINITIO.

Figura reétilinea Parabolee n/iripta dicitur, quan-
do perimeter hujus per vertices {ingulorum illins fi-
gurze angulorum tranfie.  Circumfiripta vero, cujus
unumquodque latus (produétum, fi opus fuerit,) Pa-
rabolam contingit. Utramque per eadem punita de-
fcriptam dicimus, quando latera figure circumicri-
ptee fingula in fingulis verticibus figurze infcriptoe Pa~

rabolam contingunt.

AXIOMA.

Segmentum parabolicom gquodvis majus eft fi-
gura rectilinea in eodem fegmento inferipta. Pariter
figura queevis mixtilinea, a duabus tangentibus & ar-
cu parabolico comprehenfa, major eft figura reltilinea
circa eundem arcum parabolee circumfcripta,

LEMMATA.

1. Duétis ex punfto quocunque Parabole tan-

gente & ordinata ad diametrum, eft portio diametri
‘ : in-
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inter verticem & tangentem intercepta eequalis ab-
fcifle per ordinatam ab eodem vertice,

2. In Parabola quaevis reéta diametro parallela
eflt pariter ipfa diameter, bifariam fecans omnes fibi
ordinatim adplicatas feu rectae in vertice ejusdem Pa-~
rabolam contingenti parallelas.

3. Viciffim chorda queevis Parabole otdinatim
adplicata eft diametro, eandem chordam bifecanti.

4. Ordinatarum ad quamvis Parabolee Diame-
trum quadrata funt ut abfeiflze a vertice ejusdem dia-

merri.

5. Re&a a pun&o quovis parabolze ad focum du-
¢ta a2qualis eft ierpéndiculari ab eodem puncto ad
Direétricem feu Lineam Sublimitatis demifize.

6. Tangens in quovis Parabolee punto bifariam
fecat angulum interceptum re&is ad focum, & per-
pendiculari ad Diredtricem ab eodem punéto ductis.

Schotion. Notifimze funt & maxime vulgares,
his Lemmatibus contentze Parabolae Conicze proprie-
tates, quarum qui defideraverit demonftrationes, eas
apud’ quosvis Seétionum Conicarum Scriptores in-

Venieta 3

Aj . Pro-
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Duabus lincis reélis Parabolam contingentibus, quee
puntia conialiuun conjungit veéla ordinatim adplicata
erit Diametro per interfeltionem contingentium dutie.

Demonftr. Parabolam BAC (Fig. 1.) in punélis
B & C contingant reftee 50 & CD, ex quarum in-
terfectione [ duéta fit Diameter DF, chordze 5C oc-
‘currens in /' dico chordam hane in / bifariam feca-
ri. Si enim negas, bifeta fit chorda BC in alio ali-
quo punéto @, per quod duéta diameter (adeoque
per Lemma 2. ipfi DF parallela). RQ tangentibus 50
& CD occurrat in B & K refpettive. Huic .igitur
diametro R{), cujus digatur-vertex //, ordinatim ad-
plicata erit 5C (Lemm. 3.), unde (Lemm. 1.) ob con-
tingentem BR erit VR = VR, & ob contingentem CK
pariter VK =V'Q, adeoque foret /K ipfi V'R feu
pars toti eequalis, qued eft abfurdum. Nequit itaque
AC ab alia guadam diametro preeter D bifariam fe-
cari, quare (Lemm. 3.) ipfi DF erit ordinatim adpli-.
cata Q. E£. D. * ' ' ' -

Proe. 2.

Triangulum quodvis Parabole infiriptum duplum
eft Trianguli per cadem punia Parabole circum/tripti.

Dem.  Sit Parabolee BEC (Fig. 1.) inferiptum
Triangulum 4BC &, duétis per fingulos hujus verti-

ceEs
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ces tangentibus K, BD & CD, fiat eidsm circum-

feriptum Triangulum HKD: demonftrandum eft, fo-

re'A ABC = 2 A HKD. Si enim per interfeitiones

tangentium A, D, K ducantur Diametri HNV, DF,

KQ, his (Prop. 1.) ordinatim adplicata erpnt latera

trianguli inferipti 4B, BC, AC, adeoque ab iisdem

diametris ‘bife¢ta in #, ¥, L refpeftive. Duéta por-

ro per A4 diametro AP, ob AN, AP & KQ paralle=

las (Lemm. 2. ), bifariam feétee (Eucl. V1: 2.) erunt

etjam BP in NV & PC in Q, quamobrem BC = 2 V.

Si igitar per A agatur ipfi £C parallela feu diametro

D/f ordinata 4G, juné&is G, [V nec non @, @, erit

(Fucl. VI: 1.) A ABC = 2 AGINQ. Quum vero per

punéta parabolee 4, B dufte fint tangentes 4K, 5D

diametro DF occurrentes ini Z, [, nec non per ea-

dem punéta eidem diametro ordinatee AG, BF, erit

(Lemm, 1.) ET = EG & -£D = EF, adeoque 7D = .
GF. Quumgque preterea ipfi DF parallele fint ANV
& KQ, erit (Eucl. I: 28.) A HDT = A NGF atque

A DTK = A GFQ, unde =qualia =qualibus addendo,

fiet AHDK = A NGQ, fed A ABC =2 A NGQ (dem),

ergo erit A ABC =3 A HDK. Q. E. D.

Prop. 3.

Figura quavis vettilinea Parabole infiripta dup{a‘
off figura per eadem punéla circumferipte. ,

Dem.
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Dem. In perimetro Parabole BEC (Fig. 2.) po-
fiti fint finguli anguli figuree redtiline;e BALFC, &
per fingula hzec punéta ducantur reétee Parabolam
contingentes 5GD,GAH, HEK, KFL & DLC, com-
prehendentes  figuram DGHKLD: dico figuram
BAEFC effe duplam figurae hujus DGHKLD. Du-
¢tis namque ex alterutro ang. C illius figuree ad reli-
quos angulos 4, K reftis C4, CE, produétisque tan-
gentibus G/, HK per hos angulos 4, £ transeunti-
bus, donec rectee: CD parabolam in C contingenti oc-
currant in punétis 7, O, erunt fingula triangula in fi-
gura inferipta BAC, CAE, EFC, dupla fingulorum in
circumferipta figura GDI, IHO, OKL relpettive
( Prop. 2.); quare aggregatum illorum duplum erit
aggregati horum feu figura inferipta BAEKC dupla
circumfcriptee DGHKL. Q. E. D. :

Scholion. Ex elegantifima, quz hac propofitio-
ne continetur, Parabolee proprietate facillimum eft
hujus curve quadraturam elicere. Manentibus enim
chorda BC nec non tangentibus B0, CD per pun&ta
Parabolee B & C duttis, fi continua arcuum B4, AE
&ec. divifione, continuo imminuantur fingula latera fi-
gurae utriusque inferiptee & circumfcriptee, eorundem
vero augeatur numerus idque in infinitum; patet, fi-
guram infcriptam ultimo definere in fegmentuma chor-
da BC & arcu parabolico BAC contentum, circum-
feriptam vero in figuram mixtilineam a tangentibus
BD, (D & eodem arcu comprehenfam. Unde Se-

. gmen-
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guentum illud figuree hujus mixtilineas duplum erit,
adeoque utriusque aggregatum feu Triangulum re(h—
lineum BDC fesquialterum erit Segmenti parabolici
BAC. Si vero heec demonftrandi ratio, utpote ideae
cuidam infiniti fuperftructa, nimis abftrufa videatur,
haud difficile erit, ex eadem proprietate Parabolae a-
liam demonﬁrationem magis elementarem concinna-

re ope theorematis fequentis.

Propr. 4.

TR zngu[a, quorum gzwdvzs reéla arcum paraboli-
cum [ubtendente € binis tangentious per terminos hujus
duf¥is comprehenditur, funt in ratione triplicata inter-
vallorum, quibus Diametri per eosdem terminos trans-

euntes @ [e snvicem diftant.

Dem.  Sint Parabolee BAE (Fig. 2.) binze chor-
de B4, AE & per pundta B, 4, F dufte tangentes
BG, GAH, HE, nec non diametri BX, A7, EZ: o-
frendendum eft Trmngula BGA, AHE efle in tripli-
cata ratione intervallorum, quibus diftant diametri
BX ab AV & AT ab EZ. Produtis enim tangcml-
bus, donec diametris occurrant, fcil. BG ipfi 47 in
74 & Gl iplis BX, EZ in Mf IV relpeétive, dudtis-
que per 7 & £ diametro A7 ordinatis BP & £Q
evit MBPA parallelogrammum (Lewmm. 2.) adeogue:

MB AP (Luch 1 34.) BAY (Lemm. 1.) & A JAB
= A
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= AABP = A ABT = ; Pgr. MAPB (Eucl. I: 24.
38.). Sed ob AT & JMB =equales & parallelas in AA
AGT, MGB erit (Eucl. I: 29. 20.) AG = MG & LG
= GT,unde A AGB = A MGB = A AGT, quare A
AGE erit dimidium fingulorum sequaliom AA AU,
ABP, ABT, adeoque quadrans Parallelogrammi
MAPB. Similiter oftenditur eflfle A AHE = : ANE
=+ AQE = % Pgr. ANEQ. Eritigitur A 4GB : A
AHE : : Pgr. MAPB : Pgr. ANEQ (Eucl. V1: 15.).
Hzec vero Parallelogramma quum ob parallelas /7/V,
BP, QF, pariter ac parallelas /B, 4Q, IVE fint ze-
quiangula, erunt (Euc/, /7/: 23.) in ratione laterum
BP : QE & AP : AQ compofita. Sunt autem AP &
AQ ut quadrata ordinatarum BP & EQ (Lemm. 4.)
feu ratio AP : AQ duplicata rationis BP: EQ; quare
ex his BP : QF & AP : AQ compofita ratio erit tri-
plicata ipfius BP : QK feu (Eucl. /7: 7.) ratdonis M A
: AN. Ergo Triangula BG A, AHE erunt in tripli-
cata ratione ipfarum #/4, AN feu intervallorum in-
ter Diametros M.X, AT, NZ; hec enim intervalla,
quippe quee perpendiculis inter easdem diametros
duétis menfurantur, funt ipfis /74, AN proportiona-
lia. Q E. D.

Scholion 1. Dufta quavis refta XZ, diametris
BX, AV, EZ occurrens in X, 7, Z, quum fit X7":
¥YZ:: MA: AN; erunt quoque AA BGA, AHEL in
ratione triplicata ipfarum X7, 7°Z.

\ Stcho- '
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Scholion 2. Quoties igitur sequalia fuerint in-
tervalla di¢tarum diametrorum flen X7 = 7'Z ( Fig.
2.), 2qualia erunt quoque AA BGA, AHE. Hujus
vero cafus fpecialis demonftratio brevior & faci-
lior ita adornari poterit. Sint (Fig. 2.) in Parabola
BEC =qualia intervalla diametrorum BHM, AQ, EN,
adeoque portiones BQ, Q IV reftee cujusvis BC ipfis
interceptee equales; junétis B & £, ob parallelas 4Q,
EN 2equales etjam (Lucl. V1: 2.) erunt BR & RE,
quamcbrem (Lemm. 3.) BE ordinata eft diametro 4Q.
Produétee igitur tangentes BG & ZH occurrunt dia-
metro A® pariter productee in uno eodemque pun-
&o T (Prop. 1.). Ob parallelas vero BE & GH
(Lemm. 2.), erit (Eucl. VI 4.) A TRE va A TAG &
A TRE w1 A TAH, adeoque BR : GA (:: RT : AT)
::RE: AH. Quum vero it BR = RE (dem.) erit
quoque GA = AH (Eucl. V': 14.) adeoque (Lucl. I:
28 YNBGHA = A ARE. Qi FE..LD,

Scholion 2. Si Parabolae chorda queevis BC (Fig.
2.) in =mquales fecetur portiones quotcuncque 5@,
QN, NP, PC & per fingula puna B, Q, IV, P, C
ducantur diametri, inter quarum vertices B, 4, E,
F, C. conttitnantur Triangula BGA, AHE, EKF,
FLC, chordis & tangentibus comprehenfa, erunt
(Schol. preeced. ) omnia heec Triangula inter fe equa-
lia. Eritque igitur Summa amnium horum Triangu-
lorum seque multiplex Trianguli £G4, ac eft chorda

BC portionis BQ.
B2 Scho-
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- Scholion 4. Quum (dem,) fit A BGA = : BT A,
dufta (Fig. 2.) AM per A tangenti B T parallela fen
diametro BX ordinata & junétis /7, @ nec non M, C,
erit (Eucl. 1:34.38) A MQB = A MAB = A BTA,
adeoque A bGA=:ABQRM. Eft vero A MBC:
AMBQ:: BC: BQ (Eucl. VI: r.) in qua eadem ra-
tione (Sthol. praec.) quoque eflt Summa sequalium il-
lorum Triangulorum BG4, AHE &e. ad A BGA.
Ergo erit Summa diftorum Triangulornm = ¥ A
M B C.

Schofion 5.  Datam igitur Parabole chordam
quamcunque 5C (Fig. 2.) facile eft fecare in tot par-
tes sequales BQ, QV, VP &e. ut dudtis per fingula
divifionum puncta diametris & inter harum vertices
confticutis ficut fupra Triangulis BG4, AHE, EKF
&e., fiat horum Triangulorum Summa minor affigna--
bili quovis fpatio . Ad retam namque BC {ub da-
to angulo M BC, (quem fcil. reéta data BC & Dia-
meter queclibet 547, comprehendunt) applicetur Pa-
rallelogrammum B CYX = gv (FLucl. I: 44.) & per
X ducatur diametro BX ordinata X, arcui parabo-
lico occurrens in §, ac denique per S diameter S/
datam chordam BC fecans in /7. Hoc fato fecetur
BC in partes sequales 5Q, GV &e. quarum fit quee-
libet <5 B/ asque erunt hee BQ, QN &c. partes
queefitee. Quum enim fit BQ < BV, cadet Diame-
ter AQ inter S/ & BX, gquamobrem erit 4 < SX,
adeoque BM < BX & A BMC < LCX, Sed Tri-

angu-
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angulorum BG A, AHE &ec. fumma = 1 A MBC
(Schol. 4.) & 2 A BCX = 5 Pgr. BCTX =v. Ergo
erit ifta fumma < v. Pofle vero rettam B continua
bife&ione dividi in partes, quarnm queelibet fit <t B/,
ex Fucl. X: 1. conftat. Sed fi eadem reéta in ejus-
modi partes ita divifa defideretur, ut fimul minimus
fit harum partinm numerus, fumantur ipfius 57 du-
pla, tripla & fic deinceps, quoad perveniatur ad pri-
mam ipfius multiplicium, quee fit > BC. Sit ea B2,
& fiat BQ eadem pars ipfius BC ac eft B/ iplins BZ;
patet fore BQ < BV, quum fit (Conftr.) BC < BZ.
Nec dari partem quandam aliquotam ipfius BC, quee
fit &> BQ, fimulque <¢ B/, inde conftat, quod fit
(Conftr.) ipfius £/ nulla multiplex fimul > BC &
< BZ -

Scholion 6. Quee in bae Prop. diximus de ra-
tione Triangulorvm BGA & AHE (Fig. 3.), valent
etjam de AA WJAB & NVAE, fen de ABP & AEQ,
nec non de Parallelogrammis W APB & N AQE,
quippe quorum eadem eft proportio ( Eucl. V': 15.)5
quoniam (dem. ) eft A BGA = 3 A MAB = : A ABP
= 5 Pgr. MAPB, & AAAE = : A NAE= : A AEQ

=3 Pgr. NAQE. '

Pror. 5.
Segmentum, arcu Parabole gquovis € refla hune

fubtendente contentum, duplum eff [patii ab eodem ar-
3 cus
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ew & reffis in terminis ejus Parabolam contingentibus

comprehenf.

Dem. Subtendatur arcus Parabolicus BAC (Fig.
2) reta BC, a cuojus terminis £ & ( dute fint tan-
gentes B & COD {ibi mutno occeurrentes in 2, dica-
turque Segmentum £ £C compendii cautfa s atque {pa-
tinm BECDB, quod arcu & tangentibus continetur, f:
dico efle s = 2/. Si enim non fit s = 2f, erit aut s
. »2fant <« 2f Sit primo 5 > 2 f, {itque eorum
differentia (s — 2 f) aqualis {patio cuivis 2, adeo ut
s=2f 2 Dividatur (ficut docnimus Prop. 4.
Schol. 5.) ehorda BC in tot partes zequales BQ, QIV,
VP, PC, ut ductis per fingula divifionum punéta dia-
metris BX, AQ, EN, FP, C7, & per harum verti.
ces chordis B4, AE, EF, FC, nec non tangentibus,
BG, GH, HK, KL, LC, dato ifto {patio 2 minor fiat
Triangulorum BG4, AHE, EKF, F[.C fumma. Di<
camus brevitatis cauffa hanc fummam ¢, figuram ve-
ro fegmento Parabolico inferiptam BAEFCE, quee
fcil. chordis continetur, 7, nec non circumfcriptam’
feu tangentibus comprehenfam GHKLDG ¢. Erit igi-
tur 5= f= A DBC = i = ¢ 4= £, quumgue (Hypot%.)
fit s = 2 f == 2, nec non (Prop. 3.) i = 2¢, adden-
do utrinque zequalibus illis £, his vero ¢ == £, erit s
=3 =2& 1 4 ¢ 4=t =3¢, adeoque 5f
#= 2 =3¢t Jam vero elt (Axiom.) f > ¢ & hinc
3f » 3¢, nec non (Confir.) z &> t; ergo 3 f 4= 2 »
3¢ = £, quod repugnat (dem.). Nequit igitur efle s 5 2. -

2.0
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2:0 Si ponatur s <« 2f feuf> 25, fit f=3 541
Adhibita fimili conftrutione (Prop. 4. Schol. 5.) fiat
triangulorum BG4, AH £ &e. Summa minor fpatio
dato #, dicanturque iterum hzec fumma ¢, figura Pa-
rabolee inferipta BAEFC i & circumferipta GHKLDG
¢. Quum ut antea fit s 4~ f= A DBC =1 =~ ¢ == £,
jam vero f = 3 s ==y (Hypoth.) atque ¢ = z 7 (Prop.
3.); add. utrinque eequalibus illis 5, & his 7 -~ ¢, erit
Sa<f=3s4~y & 1 4=¢ 4=t =2 = t, ideoque
35~y =3 i~=t Eft autem s > 7 (Aviom.), quam-
obrem 1 s > 2 4, & (Conflr.) y &> £, ergo 3 -7y >
31 -~ t, quod iterum implicat (dem.). Nec igiiur
efle poteflt s <. 2f. Quare erit s = 2f. Q. E. D.

Scholion 1. Ex hac Prop. facile elicitur quadra-
tura cujusvis Segmenti Parabolici ££C. Quum enim
(dem.) fit s = 2 f adeoque s 4= = 1 5, erit A BCD
fesquialterum Segmenti BEC, feu Segm. BEC = 3
A BDC. - :

Scholion 2. Quum per demonftr. in Prop. 4. {it
(Fig. 3) N BGA=3A MAB = i Pgr. HAPB,
erit' fegmentum parabolicum B4 = 1 A M AB = ;
Pgr. MAPB. Spatium vero parabolicum arcu 5.4,
ordinata BP & ablcifla 4P comprehenfum erit = %
Pgr. MAP B, quod {cil. Parallelogrammum eadem
abfcifla eademque ordinata continetur.

Scholion 3. Poteft etjam ex iis, quae Lemm. 5

& 6.continentur, Parabolae proprietatibus, facile de-
: : duci
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duci ejus quadratura. Si enim fuerit Parabole AP
( Fig. 4.) vertex A, Axis B, Focus F atque Dire-
&rix BH, ducaturque ejus tangens quaecunque F7,
quee cum arcu infinitefimo PG coincidat, duétis ex
P & G ad Focum reétis PF & GF, nec non axi pa-
rallelis PH, GO atque demiflis ex G in PF & PH
perpendicularibus G£ & GA, quum fit ang. KPG =
ang. £PG (Lemm. 6.) adeoque in Triangulis retangulis
PKG & PEG,ob latus PG commune, KG = GE ( Eucl. I:
.26.), nec non PH= PF (Lemm. 5.), erit PH.GK = PF. -
E(G adeoque (Lucl. 1: 41.) = 2 A PGF, unde fingu-

la elementa infiniteima {patii mixtilinei P AL H du-

pla erunt fingulorum elementorum correfpondentium

Seétoris PF A, adeoque totum illud fpatium P A5 H

hujus Sectoris duplum. Si vero notionem hanc ele- -
mentorum evanefcentium evitare velis, facile erit iis~

dem principiis planiorem aliam fuperftruere demon-

firationem, preemifla propofitione fequente,

> : Propr. 6.

Duftis per duo quavis punfta Parabole diametris,
mec non per alterutrum eorum tangente; comprehenfum
his diametris, tangente €5 direllrice quadrilaterum
duplum erit Trianguli, quod inter data illa punéia at-
que Focum conftituitur.

Dem.  Tn perimetro Parabole AP ( Fig. 4.) fint

data puncta P, u, per quae transeant diametei (adeo-
que
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que Diretrici BH perpendiculares) PH, LS, duca-
turque per alterutrum eorum /P tangens PT, occur-
rens diametro LS in V & axi A in 7T, junétis P, n,
#; oftendendum eft fore quaulfmeum ]"I\/é)[/ =2l
Pnﬁ Dudtis namque ex vertice parabolee 4 ad a=
xem AN, adeoque etjam ad diametrum PH, normali
AC tangenti PT occurrente in U, atque per IV, n, P
ipﬁ AC parallelis NQ, ng, PLI, & per n, A-tangen-
ti PT" parallelis | @t AD, nec non VR ex [V normali
ad PF: ob angulos PQ[ PRIV re&os adeoque -
quales atque ang. VPQ = ang. VPR (Lemm. 6.)
nec non latus P/V commune, erit (Lucl /: 26.) NQ
= [VR. Quumque etjam fic PH = Pk ( Lemm. 5.)
erit (Hucl. I: gt ) reétangulum PHSL = 2.A PINF.
Jam vero eft PC= /4 (ﬁucl L: 340 = AT (Lemm.
z.), & ob AT, PC parallelas funt AA PCU, TAU =-
quiangula, quamobl em etjam erunt .':Lquahd Addi-
to igitur, utrique quadrilatero DPUA, erit Pgr. PTAD
= ADAC. At ob parallelifmum laterum funt AA png,
D AC fimilia, adeoque ( Eucl. VI: 19.) in ratione du-
plicata laterum pn, D4. Erit igitur (Lemm. 2.) A
DAC: A png <2 DP : pP:: Pgr. DPTA: Pgr. Pllp
(Eucl.' VI: 1.) unde, quum (dem.) A DA’(, —
DPTA, eric (Eucl. v 14.) A prg.= Pgr. PTip,
Sed ob pP =ulN = qQ (Luf/ I:34) adeoque pq
= LIV, erit (Eucl. I:28.) A LPN = A png; exgo A LPIV
= Pgr. PTtp. Quoniam vero (Lucl. I: 41.) eft Pgr.
Pan =248 PN & ]’gsc NTtn =2 A HVn atque
~Sum«
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Summa AA P Va, FVu sequalis eft differentize, qua
o PNE excedit A Pul, fequitur A PLIV effe duplum
iftius exceflus Pn £V, Eft autem (dem.) reftangu-
lum PHA SL duplum Trianguli PNV F. Ergo etjam
refiduum quadrilaterum PNVSH duplum erit reliqui
Trianguli Pat. Q. £. D.

Stholion 1. Si in Dire@rice BC parabole 4KD
( fig. 5.) quotcunque fumantur partes sequales CP,
PN, VQ, Q5 & per fingula divifionum puncta agan-
tur Diametri 4, P£, NK, QG, BD, patet 1:0 dultas
per bina quaevis parabolee puncta 4, K tangentes dia-
metro intermedice P/ ab utroque puncto qualiter di-
ftanti in eodem punélo A occurrere (Lemm. 1. & 3.)
quoniam recta conjungens K & 4 a diametro fecetur
in eadem ratione ac /VC adeoque bifariam. -2:0 Du-
{tis inter vertices harum diametrorum chordis 4AF,
LK, K&, GD atque tangentibus AH, HKL, LD, fo-
re triangula AHE, HEK, KGL, GLD 2qualia inter
fe & (applicata £/ ordinatim diametro C4) fingula
= A EAV (Prop. 4. Schol. 6.). 30 Falta (T = 4V”
& junétis 7', P nec non T, B, fore fingula haec Tri-
angula = A 7C'P, adeoque eorum fummam = a 7CB.
Unde 4:0 liquet datam quamcunque Direltricis por-
tionem S dividi pofle in tot partes zequales CP, PIV
&e. ut per fingula divifionum punéta dudtis diametris
CA, PE, NK &ec. atque inter harum vertices confti-
tutis triangulis /HE, HEK &ec. quie a chordis, tan-
gentibus & ipfis diametris comprehendantur, fiat o-

- mni-
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mninm horum triangelorum fumma minor dato quo-
vis {patio v. Ad datam f{cil. re®tam 5C in dato an-
gulo 4CH applicetor (Eucl I: 44.) parallelogram-
mum .= 2v, vel A RCB = v, & datz hinc reftee RC
in diametro. C A4 sequalis famatur abfciffa AU, cui or-
dinetur [US parabolee occurrens in §, ducaturque per
S diameter S/ direétricem fecans in M; quo falte -
recta data BC dividatar (Prop. 2. Schol. 5.) in partes
sequales CP, PNV &ec. guarum queelibec fit < CH7.
Fadta namque conftructione ficut fupra, quum fit P
< (], adeoque EY = SU & (Lemm. 4.) AV < AU,
fed (Conftr.) TC = AV & RC = AU, erit TC < R,
ideoque A T'CB <t A RCB-feu Triangulorum AHE,
HEK &ec. fumma <2 2.

‘Stholion 2. Dullis (Fig. 5.) ex Foco F reflis
FA, FD & fafta de cetero eadem conftruétione ac
in Sthol. preeced. eric figura reQilinea AHLDBC du-
pla figurge redtilinece #AEKGL), quum (dem.) qua-
drilatera 4HPC, HPNEK, KNQL., LB D fingula re-
fpective dupla fint Triangulorum, quorum bafes fune

chorde AE; EK, KG, GD & vertex communis /.

Prop. 7 -

Spatium, quod arcu gquovis parabolico; diametris
per hujus terminos transeuntibus atque diveirice compre-
henditur, duplum erit Seéforis eodem arcu € radiis ad

Sfocum duélis contenti.
Caz Tny Dem.
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. Dem. Sitarcus parabolicus AKD (Fig. 5.) & per
hujus terminos 4, D agantur ad focum F radii 47, Df'

nec non diametri AC, DB direétrici BC occurrentes
in C, B; diétis brevitatis canfla fpatio AKDBC, quod
arcu /’:’KD diametris AC & D5 atque dlreéince BC
terminatur, m, fectore vero Parabolico #4 1), quod
eodem arcu & radiis /.4 ac /1) comprehenditur, s,
demonfirabitor effle m = 25.. Si enim non fuerit m =
25, erit fpatium  duplo s aut majus aut minus. Sit
x:0m > 2.5 & ponatur m = 25 e fiatque dato fpa-
tio x eequale A RCB dato angulo RCB fuper datam
reGtam C'B conftitutum. Pote;!’c itaque ( Prop. 6. Schol,
1.) data B in tot fecari partes sequales, ut duétis
per fi fingula divifionum punéta diametris & conftrudtis
inter harum vertices Triangulis, quee chordis, diame-
¢ris & tangentibus comprehendantur, fiat horum tri-
angulorum fumma < A RCB. Sint partes iftee CP,

PN, NQ, QB atque ditta triangula AHE, FHK
KGL, LGD, quorum aggregatum dicatur £, adeo ut
fit w & & Quee bac facta conftruttione prod‘eunt fi-
guree rectilineee FAEKGD & AHLDBC, dicantur i
& - refpeétive, - Erit igitur § -~ ¢ == ¢ = Pentag:

FACBD = s -+~ m, quamobrem quum fit ¢ = 21
{(Prop. 6. Schol. 2.) atque m=2s = x (Hypoth.), erit
b= C=l =30 s=t, &m =5 = 25 =%, adeogque 3/
v~ £ = 25 4= x. Quoniam vero elts > i (Lxiom.) a-
deoque 35 » 37, nec non (Conflr.) x & ¢, erit quoque
35+=% & 31-=£, quod cum fit contra demon(tr ata, ne-
quivelle m & 2. Sit
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Sit 2:0 m < 25 fen s » I m, & ponatur s = 1im
i< %. Fa&a fimili conftruétione, retentisque iisdem
denominationibus ac in cafu priori, erit iterum ¢ -1«
i ==~ = m =~ §, qQuippe quorum utrumgue gquatur
figuree pentagonse FACBD. Jam vero elt i = s ¢
(Prop. 6. Schol. 2.) atque s = = m ~1= %, (Hyp.), ergo erit
Coaeivei= 21t &m-=5s=3m - x, adeoque
ica=t = 3 m~a=xPorro quum fit m > ¢ (Axiom.)
& x » t (Confir.) foret 3 m ~=~ % » 2 ¢ =+~ £, quod
repugnat (dem.), quamobrem neque erit m < 2s. Se-
quitur itaque efle m = 2s5. Q. £. D.

Scholion. Ex hac propofitione deducitur qua-
dratura cujusvis Setoris parabolici A/ D, radiis e
Foco duétis £ 4, FD atque arcu his intercepto ZKD
comprehenfi. Quum enim fit m = 25 (dem.) adeo-
que m == s = 35; fequitur Sectorem hunc efle trien-
tem Figure pentagone FACBLD, que iisdem ra-

diis £ 4, D, diametris 4C, DB, atque Dire-
étrice B C continetur. :







