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Si figura plana curvilinea, qua diametro eft pradita,
T % duas juxta hunc diametrum habee parres perfedte
fimiles & =mquales, in aqua fecundum direétionem dia-
metsi movetar, refiftentiam pacicur, illamque diverfam
pro diverfis angulis incidentiz, quibus curva aque im-
pingit. Inveniri itaque forlitan poflet talis curvatura
figure, qua minimam pateretur refiftentiam Ut vero
hac disquifitio {occedat, lex, fecundum quam minuitur
refiftentia aquae pro diminutis angulis incidentiz, cogno-
fcatur nece{cllc elt. A priori quidem demonftraronc pla-
res Machematici celeberrimi (*) refiftentiam aqua rario-
nem fequi dupplicatam finus anguli incidentiz, & hanc
legem ad inveniendam refiftentiam in figurus planas &
corpora folida applicarunt, Confiderarunt autem aquam
ati congeriem particularum ﬁﬂinimarum {olidarum, qtlllm

nulla

(*) o ’HorrtaAL in Mem! de PAcad. Roy. des Sciences

de Pavis 1699, pag. 147. Jou. Bernourri iu Liffai
d’une nouv, theovie de la manoeuvve des vaisfeaux, Basle
1714, Cap. I, § 1, BouGuer in Traité du navive, Pa
vis 1746, L Lil, Sed. I, Chap, 11, § 1. Lronii. Ev-
LeR i Scientia naval. Petrop, 1749, Part, I,Cap, s,

§ 474
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sulla vi inter fe cohzrerent, tacite fimul f{upponentes,
particulas. aque, ne {equentium refiftentiam mutarent,
mox poft impulfionem vel omnino evanelcere, vel fal-
tem ita reflecti, ut ceteris. non. occurrant (*). Cumque
hac hypothefis minime fit admittenda, docentibus. expe-
rimentis, que in Gallia communi follertia D’ALEMBERT,
pe ConporceET & Bossut (**), nec non in Anglia
Vixce, inftituerunt, refiftentiam aque in motu obliquo
ceteris paribus. non diminui in ratione quadrati Sinus an-
guli incidentia; theoria illa refiftentie vulgaris nullius in

raxi eft ufus. Experimentis itaque invenienda erat nova
Eex refiftentiz, natura: rei- magis apta, taliaque anno 1794
inftitvic claflis noftre bellice Prafetus gener, Frepr H.
A Cuarman. Ex iis. hanc pro determinanda refiftentia
aquz deduxit regulam, ut fato angulo incidentiz =,

1
2Cof m
fi » non. excedit 45°, fed pro w> 45° quantitas ;- Sinw

& Sinu toto ==1, quantitas. Siz. 45° - Sinw® —

Sin 45° — duo@a. in aream projectionis li-

2 Sin w

nex, cui refiftic aqua, orthogonalis in. illa linea, que di-
rectios

(* Cfr. Effai d'une nouvelle theorie- de la refiffance des
fuides, par D’ ALEMBERT, Paris 1752, witvod, pag XXIII;
cam. Vince in Pbilof. transaclions of the roy Soc of
London 1798, & in Annulen: dev- Pbyfik, berausgeg. von
L. W, Gieerr, Halle 1800, 4 B, v St. pag. 34.

(*¢) Vide: Nouvelles experiences [ur la vefiffance des flui.
des, par D’PLEMBERT; DE Coporcer & Bossur; Pa~

vis 17775 Cbap, ¥V, Sect; IV , pag, 175..
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rectioni motus normalis eft, fumtz, proportionalis {ic Te-
fiftentia *), Obfervavic allatas formulas refiftentiz va-
lere, fi planum quoddam in fitu vel horizontali vel ver-
ticali movetur,

Ad inveniendam figuram plani, quod minimam pa-
tiatur refiltentiam, leges has Chapmanianas bona lectoris
venia jam applicabimus, Cum autem minor fit refiften-
tia pro minoribus angulis incidenti®, per fe patet, illam
tantum in hac queaflione efle adhibendam regulam, quz
fupponit m> 45°.

Sint (Fig. 1) AC & AF axes coordinatarum ortho-
gonalium in plano, quod horizontaliter in direttione a-
xis 4C movetur, & ipfe coordinate 4P ==x atque PM=}.
Sumta Pp=dx, atque duclis pr & mn redtis PM & AP
parallelis, nec non facto arcu BM === ; erit Mm==—dy,
& Mn==ds. Cum fit mn motus directioni parallela , erit
Mnm angulus incidentiz aquze in elementum curvae Mz,
adeoque ang, Mum — w, In triangulo vero mMn eft

ds:—dy::1:Sin w, & ds :dx::1: Cof w, quare habetur

Sinw =— 92 & Cofw= . MHis valoribus fubftitu-
ds ds

tis, fatoque S7in 45° ==a, erit quantitas refiltentiz in e-

lementum s, cujus projectio orthogonalis in ordinata ¥

- . dsd

et-dy,hxc: - ( a Sin w* —- X dy =— 159
&3 ( 8 2 Cof m 2dx

Az =

(%) Clv, Hongl. Fetenfk, Acad. wya Handlingar, Tom,
XV, for &%‘ 17955 2 quart, 4 6a
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minima evadit fa®ta dy = o, quod indicat fieri y conftan-
tem, & quidem in calu minima refiftentiz y=—o; unde
apparet planumr quafitum abfoclute minima refiltentie

non pofle inveniri,

Felicius vero fuccedit disquifitio, fi afez plani moti
fimul ratio habeatur, Queratur fcilicet talis curva BMCD,
um inter omnes curvas ejusdem conftantis arez punita
gxa B & C conjungentes, minimam patiatur refiftentiam,
quando in aqua fecundum dire&ionem 4C movetur,
Ante vero quam hanc disquilitionem fufcipiamus, fequens

premittere debemus

3 .
o Ay - ady. Expreffio autem hzc evaneltit adeoque

LEMMA. Inter omnes lineas ewrvas, ad candem das
zam abfeiffam velatas, in quas idem wveloy expreffionis indes
finite W competit, deteveninave eam, in qua exprefio alia
V [fit: minima vel maxima.

Solutio, Fxpreflis quantitatibus 27 & /7, qua nullas
alias variabiles nifi coordinatas orthogonales ¥ & y cum
earum fluxionibus continebunt, formula integrali indefi-
nita, ponatur in illis, pro 4x conftante, ay == pdx, dp==
gdx, dj==rdx, dr ==sdx , &c ; quo facto ex in talem for-
mam de.v: reda®z habentur, ut fic 27 —,::J!’Z.-a’x &
I”:j‘Z‘rfx, exiltente Z, ut etiam Z', fun&ione aliqua

quantitatum  x. ¥, 2, ¢, 5, &c.  Erunt autem (um flu-
xiones dZ & dZ' hujus forme: dZ —="Mdx - Ndy -}
Pdp—-Qdg - Ridr - Sds 4~ &c., & dZ == M'dx - N'dy

o= Pdp = Qdg—= Rdv = §'ds 4 &c.,- e quibus formentur
quan.
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- y dP . 4*0 &R, &8 :
a l-—u—- V_._ — e ——— — &c._; &
quantltatcs = -{}.;li‘ I dx? dx? dx*

L=N— dfm I S L -} i &e., deter-
dy dx® dx? da*
minabitque curvam quefitam hxe zquatio: eZ-}-BL=o0,

denotantibus « & [ quantitatibus aliquibus conftanti-
bus (*).

In disquifitione noftra prafenti communis illa quans
titas eft area fy:!.v, quare ponenda eft /# ::_/‘)rd.r:.:
‘[Zzz’.r, ot habeatur Z==y, dZ’=4dy, adeoque N=1,
P=—=0,¢.==0, & L==1. Cumque eflet refiltentia in

3
elementum curye ds == ff‘%{'{' — ‘:,5' — ady, in totam
2dx $* :

Y / - 3 \
curvam & crit refiftentia —_:j ‘}"{?_ .f‘ij.'_.. —ady },
sdx ds*

quz minima evadets Facta itaque dy = pdx, erit
, dsdy dy? 1 > s TR LIPS, =
C,—(—‘;c—-ﬁ—wfy)=/‘@pv’x+p -

__f’:_ﬂ# . :!-::V:/'Z'd,, adeoque Z' =
e ) h P AR
' 3 5

(°) Vide hujus mquationis demonfirationem, quam brevitas
tis eaula omifimus, in libro qui inferibitur; metdodus s
veniendi liveas cnpvas maximi minimive proprictate gans
dentes, auélore LEoni. Yuinero, Laufanne & Geoneva

744, 4. Cap, ¥, Prop. IV, pag. 184 Jfeqv.
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by dab g adp. Hinc videtur effe NV'=o} P'= A
(xtp*)* 2y p*

i’j, & pro curva quafita « — @ o, feu %, dx
dx X 3

— 47, unde integrando obtinetur% =P C =

L aps

"{-"—";: (322 — a-~C, Si autem in B eft
2V1+4p* (4p)

» =0, ob Tg w == — p, pro ¥ =o fit p = o, adeoque
in hoc cafu 0 = -—a-C, leu —a-}-C= —I;qua fata

I 2p® 2\ 52

correctione  habetur % . xz—j*- 2 _ Gt 1,
B 2Vip* U4p*

Quum ulterius fit Jy == pdx, habetur integrando

9 _—:gpx-.— _/xip (I+2P=)p_ (3+4+2) 2
[ B. 2/ 14p* (1-42%) *
: (122D 3+ p) prdp
=it S T TS
i el O ) R o R
— 1 1 g
sVifpr Qe F e

il Jo
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Do . ’P].__.-{-D; Falta jamrdB=1,,
& 2V 1+p* (2)° ’ '

pro y==1 evadit p = o, adeoque %‘ = D, qua fafle

)T

— 2p’? o

E—ry

2Vitpt  Gitp* B
Cum fit p== — Tg w», erit pro curva quzlita BMC

correctione prodit % Ly =

=R (2Sinm*—3 Sinw* —3Cof - - L_ —1), &
e Cof w

Br . Sinmw ¥\
Q= 1—{—;(28:;::»’00]‘37-—@:;; »

Ordinata y decrelcere debet crefcente abfcifla x; qua-

3

re patet, quantitatem = efle debere negativam, & qui-

24
dem talem, ut fieri queat y ==o. Hoc: autem accidere:
Sin »?
e e,
2 Cof w*
maxima, Sumtis itaque ejus fluxionibus eruitur
: : , i1 10" dw Sin w*d,
6Sinw? Cof w* dw-28in w*dw- 3860 mpdwr__ Jen 0z
2Cof w Cof »?

unde invenitur Cof w* — § Cof w3 — - Cof w*— 3 = o.
Hujus autem: xquationis radix una realis et Cof w —
0,7744648 = o, unde invenitur » == 39° 14’ 36,5" 5
quo. valore adhibito: evanclcere debet y:  Erit itaque

[ & e

debet quando: quantitas 2 Sin »’ Cof » —

== 0,
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e::+c.,|~3n.@, adcogue = == — §5,52181, nec non

w

R |

X ==§y52181 (! — 2 Sin w3 Sinw® — _.‘._l_ - 2 Cof @),
Co/w

Sin w?
2 Cof w".

Harum zquaticnum ope per punéta conftrui poteft
curva quafita; inveniunter cnim tales correlpondentes
x & y, quales fequens prabet tabula:

atque y==1—5,52181 28inw Cofw—

w . ¥

o) ©,0000000 1,000000
5° 0,6535980,0,9945 307
10° 0,3623390 ©,9579585
15° 0,7712539 0,8663584
20° 1,2657890 ©,7104545§
25° 1,7768865 0,4982182
30° 2,2270C135 0,264G439

5° 2,53601734,0,0693548
39°14'36,5" 2,6300600|o,ooooooo

Cuarvam hac conftrudtione inventam attentius confide-
rantes, invenimus arcum circuli alicujusineam proxime inci-
dere. Hujus vero circuli centrum & rad us fequenti modo fa-
cile determinantur. Produéta relta BA ad £, atque eredta
huic nermali ZF, fic F centrum illud, Faclis itaque
FF—a, AF — |, & radio ==, erit ex natura circuli:
»* = (a-}a)* 4 (b-+y)*. Ut determinentur o, / & »,
aflumamus in tribus punctis hunc circulum in curyvam
incidere , pro quibus pun@is fit ¥==x,; x,; &,
& relpondens LR A W= Yus Y
Si
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8i Horumr valorum fit fubfticutio, tres habentur -
guationes lequentes:
’,z —_— (ﬂ, __[__ X} ):-{_ib“l“)"f ‘z 2
7t == (a2, 4+ (04+yi)is
r* ==(a"=x;y.> (‘9+.}’W) ]
unde exterminando' » obtinentur
&% — 2y — 9 za (v, — 2 2b (Y — Y=
22— a?, y? —y?, e (X — 2, )2l (Y —Y ) =G
Exterminando ulterius quantitatem & invenitur
a== — 3 [(#*42%).Ou —in) = (@ +5*) O — )
+ Pty =301t [ % (i) — 0 (o — o) T
== x, (9 — 3u) ], qua cognita erauntup
I="—2 if::..ff.".:*‘_? =Y s Aa (X — .r-)’_ atque:
Ve —

r=1 (a4-a,)* "}" (b _1_ .yf;'

Si' jam hic circulus com curva in punéis B, M & C,,
ubi eft w —o0, w == 207 & w== 397 1336, §* relpedi-
ve, coincidet, habentur e tabula compurata valores &
quentes ’

¥, =0 &y == 1,265789y &), == 2,630006

,}'! ==1y Yy == 0,7104545, Ju = 0
quibus adhibitis inveniuntur

a =0,6612031t3 b=4,539800; #* = 31,05007%.

His valoribus in ®quadone; v == (¢~} a)" =+ b-1-3)* adhi

B b

i
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hitis, & defumta magnitudine abitiflz 2 e tabula antece-
dente, invenitur in circulo correlpondens 'y, ut etiam e-
jus differentia ab .ocrdinata 9 in curva conltru®a, ut in
fequente videtur tabulac

x ¥ 1Differcntia
1.

O, o.
0,0935980 0;9890 |-~ ©,0055
0,3623390 0,985 4_ C,e09%
07712539 00,8608 - 0,005

1,2657690 00,7104 0,
1,7768505 0,4995 — 0,0013
2,2270135,0,2614 ~l- 0,0032
2,5361734 0,0653 [~ 0,0040
2,6 30060010, 0.

Cum hinc jam appareat, circulum inventum aut in
curvaim minime refiftentiz incidere, aut ne centefima
quidem parte laticudinis 4% ab illa diftare; concludimus
in praxi circulum {ine errore notabili adhiberi femper
pofle, Quo major fumitur 45, eo quoque eft major di-
ftantia inter circulum & curvam minime refiftentiz. At-
tamen, {i ad naves etiam majores, quarum maximam la-
titudinem == 5o ped. Svecan. afflumimus, hac curva ap-
plicatur, diftantia maxima a circulo non eft major, quam
ut negligi queat, Inferendo enim exempli caufa 1:0,0094
: A8 =25 ped. : 0,235 ped., invenitur error 2,35 polli-
cum, {i arcus circularis adhibetur,
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