University of the Pacific

Scholarly Commons

Euler Archive - All Works Euler Archive

1822

De brachystochrona in medio resistente, dum corpus ad centrum
virium utunque attrahitur

Leonhard Euler

Follow this and additional works at: https://scholarlycommons.pacific.edu/euler-works
Record Created:
2018-09-25

Recommended Citation

Euler, Leonhard, "De brachystochrona in medio resistente, dum corpus ad centrum virium utunque
attrahitur" (1822). Euler Archive - All Works. 761.
https://scholarlycommons.pacific.edu/euler-works/761

This Article is brought to you for free and open access by the Euler Archive at Scholarly Commons. It has been
accepted for inclusion in Euler Archive - All Works by an authorized administrator of Scholarly Commons. For more
information, please contact mgibney@pacific.edu.


https://scholarlycommons.pacific.edu/
https://scholarlycommons.pacific.edu/euler-works
https://scholarlycommons.pacific.edu/euler
https://scholarlycommons.pacific.edu/euler-works?utm_source=scholarlycommons.pacific.edu%2Feuler-works%2F761&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlycommons.pacific.edu/euler-works/761?utm_source=scholarlycommons.pacific.edu%2Feuler-works%2F761&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:mgibney@pacific.edu

que X ‘ponatur ejus distantia- OX-—z et angulus. AOX —y; at~ L R

DE B RA c H 1S T O c [—1 R.Q?N-A‘"" SRR

; IN MEDIO RFSISTENTE .
. . i . . 1 A
' o, ’ i . ’.. TR _ L . . v
‘ DUM CORP~US AD CE’NTRUM VlRIUM’ o

PR UTCUNQ_UD AT’I‘RAHITUR S, SR A
PR L AU(‘TOBE R T S T
. , ’ = --Couventiﬁ .exhibu'it' die_‘.éb; Nov. i?éﬂ.‘. v ’ i

A — — i e : i |
Lt § St O cenuum virium , cu]us attract:o ad dlstantlam‘ Tab. L. ' -
.__.5‘6' Sit l,,functlo quaecunque rpsms &, tum YETO si corporis ce- Fi. 5"' . 2‘
lclltas fuerit ':'v, sit vis - rcmstens motui cqntraua' = functie - - e

quaecunque“ipsms V. blt _]am cuwa A X C Brachystochrona -quaes
Slta, ,super'qua corpus descendens tempore brevissimo abrA ad C

per vema,t siquidem .descensus 'in-A ex _quiete, inceperit, Velum nikit o o L
obstat, quominus dpsi in. A jam certa a:elerltas tribuatar, Pro iitio -~ R
hujus - carvae -A ponatnr distantia OA :'a‘ et pro fine oR dlstantla.' o -

6C = angulﬂsque AQC :b At vero pro- ejus puncto guocun-

1

gue .manifestum, - est peEr 1‘elatmnem inter @ et Y curvam--aeque de~ o .t - _
tenmnarl ac per aequauunem inter ~coo1dmatas Drthogona.les Pona- Do ' "‘-ﬁ
tur - autem ‘arens AX s eJusque elementum K= ds, et “ducta’ R L r’
' tecta Ow “ductoque €x z ad X perpendiculo Xz, erit Kp=- -@_.70,;_ o L
€t ob angulum XOx___ By €rit my - ;r'ay ; a:mde~ ﬁt ,clcmcntnm T o
'hmc 81 ponamus By__pax eut as _~~—* ax ]/1 —{—ppa”m. T S
_ §: ‘2.; Cum nunc corpus in X solhmtetur n dl}:eetmne X0 oo o
_ X X3 s e
i —X, hmc pro dnectmne motus_ X.fv orietur VJS X5 X_y - a:c;- o e
vis® autem reszstenuae; p081ta ceiematc corpons in X est ,_._V_ C k
Memmms a’e I’A’cad T FIII IR - S 6 .. o N -

- ‘- X ‘.. _- ot ) . - 0




- . unde corpus acr‘elerabltur a vi :-—-—x—af-——V quae ducta in eler_

i . o ,H,‘mentum spatu as dabit mcrementum .q{?l:tdrall celemtahs, unde erg
’ S EI‘lt vav . mxaxgvas lnucque'*ob as '-»—-amVi“f“PPm-’” ﬁet
A TR vav::am(VT/i—l—pP-%m"—X): .

Lo quac aequatm exprnmt 1'e]a110nem Jnter “eeleritatem v et quant:tau
| s tese proprle ad curvam pertmenfcs Cum 1g’itur tempuScu[um per *
Lo  " Xm"—as sit - as MPM

, mter -oynes curvas ab A. aFi C

)I o BN du(‘ﬂndas _ea, quaemur, p,ro, qua ﬁat «vaIOr hIJ.JU.S fonnulae 1ntcg1ahs

LT ' fam/‘ +ppmx omnmm mmlmus, R o f
e '," . Q 3. H:c ante omnia obscrvasse Juvablt i tcrmmus C in 5
= “\_ ipsa recta AO\ae‘cfpjatur., B'achystochlonam n hanc ipsam rectams -
& 3 mc.dere debere, fpro t:u]us ergo motu, “ob gm0 1deoque et1am £
R TN CpT=.0, enascltur ista aequatio: vau.._dw (V =—X), quae quiain : B
~ genere ncutiquam 1‘esalv1 powst - multo minus p{rstular potf:nt b’ ; 1
o C i _genere pro Blachystochron'l A.C motus deternvnat:q pemtus evol—
P - vatur, -sed" ‘praeclare nobiscain “agi cense.ndum erit- » 81 modo aequa- i ,
R ' ;' ""ilonem d:ﬁelentlalem inter . ternas variabiles &, Y; U ernere valuerix ¢
AN mus,, qmppe qua, cum formula qu&v _“"ax(VV 1 +ppx:c—-—X) ' 5
. : conjuncta, T se. pOSSJblle £85¢ mtelhg1tur ceiemtatem v eliminari :
R Jdeoque aequaﬂonem 1nter binas Ya;uabﬂes a et % . oblineri possc.—_ !
N §. 4. Cum LgItu.r inter omnes curvag AG ea .guaerl debeat .3
_ Sl B pro qua yalot hu_]us folmulae mtegrahs fa”“/i"’“?wc 31t mlmmus, : :
) . - recuuendum ‘erit . ad prebleﬁla generale; 1soper1metr1cum in plaeée- - .
L dente dxssertauonc solutum.- At quia hic- ‘circumstantiae: non mihil =
3 ] sunt . v’anatae consultum ent solutionem.  ibi ~ inventam “sub: forma )
] theerematls huc tranufeue quod Lta sl habeblt i
e e Theorema 1sopex1metrlcum gene'rale.ﬂ

-4 § 5. Si inter omnes curvasg quae puncfo i ad C duci

possunf ea quaeratur, m que valo; formur’ae mtegracl;s f W ax‘
. ,' B

T . : , . e } e

) - . v Al

.\‘




.

: 43
‘st mummus vel mzmmus ‘ubz w prcﬁefer“ bmms fvamabz?as x st ¥

3y B I R -
earumque dzferentm[m T _,__} 3 ai =g == ete. mmpfs, m

- v

volvat varmbzlem V, it ut st L x

| 3'€V“Lav+ﬂfax+Nay+PaP Seete S

tum’ wero quantaias v ifa. per. aequatzonsm dr:ﬁ”erentmlem {htlar',

ut poszto ov—qWox sif -~ . _
%«MEBV—}—‘@B%%—%B}’%— %Bp—i—ﬁaq-f-ﬂfcw',

his posztzs ‘quaeratior A= eJtos . hmcque porro .quantitas - = ff-JAﬂ‘ '
“quod . mtegr nle it capmfw,l wﬁ pro Fermino € ’vcmescata seu quod.

eodein. red,,t Lerminus ute C ibi stazuamr,' ubz Jit H=— quzbus_*
1'[0.
mvmtzs .s*umatur N= N I;R s =P D= Qe Etc".

ex hzs pro rmtu,;"a .cur va:e quaesztae ista - aedzwztur aeguatw,
R 000 B‘R’ o ‘
0 ]‘v __\ax —+ i -+_ = -—i— ete. E

.

ubz cfemcntum' ax sumtum est - constans..

‘.

: . —_— 2 ~
% — Vr—+—PP-W—‘, S quae fonnulae tantum tres vanabi!es mvol—' '

R )

- vint, sczheet v, x et p' et quomam htteme M et M In. aequauo-

Hmc ex pnore forrhula erit L"-—‘ﬂ_/ —:zpmr. N= @,_P_ - PEX

§ ﬁﬁ "Pr 'nhstrd 1gltu1 - ‘cdsu »est W -__ V:-—!«,PPMC "c—t'

=R

P

' nem ﬁna!ﬂm non mgredmmur' eas etlam evolvme non est OpUS. .

. : Wlfl+ppxx
"Ex &ltera VCIO formula. fit: .o o _
Je -—-;___,-VT"I—FPPNA—X ~V’1’r-‘1’-—ppxx\_;'

k‘- . o e + R L : ‘

pos;to smhcet BV chv‘ -‘tum vero ‘exit » EY‘___O et 5])___, Vf””“
o i ppaa .
:qu'bus mventls nostla aequatie ﬁnahs erit | P = 0, 1deoduc J:":C
hoc est C‘—"P -“.{Ij'. Unde patet, quanhtatem [I SV&HBSCELCJ ubz.‘ -
fit P"“-C.' Oua:e terminus Bl&.Ch_}"SiOChI‘Ol’lat‘- C ibi. conatltm dcbe!;:'-
x,tbl Bt PTE G0 LD =
. w}/ .—*-‘P?xx . :‘_!“ ' - -‘,‘ ‘I- . ' e -




7

..

-

""_‘-"_—-————'.. ; '—‘-—‘—--—-a
‘statuamus brevitatis gratla V-1 —+pp xm*—-'w et V’-;—?Pxx
. Ha ut sn: zi‘—“ _m___ ﬁiff’ereﬁticmus nuhe aequaﬁonem’ inv’eﬁ-

PAdz et 0A — Agax facta hac Substhl
,tutmne tota aequeatm pet A Cdividi peient Jdeoque 11013 - ‘Opus elat .

Sy Ve, = ]
© ubi est @____%__—]“___, S -

: quen'r valorem 111,1'10étra aequat:one loco: gz substziuamus

- pre gw. ub,zque scribamus vou, religlivs vero termi'n_os mlﬂtipﬁéeﬁms%
S per Va — X et loco V' ou- scr;_bamus dV -
’ quentem mduet formam : "

: mque repenentur o L.
-At verof tern'-ml constantcm C contmentes erunt

sn.e deletis-telmlms se destruentﬁ)us e e A

§ RN Cum nune mtA_ef"a” erit 24 - _fax ergo BA A@am'

Hmc autem porlo habemeus II._.fLA,dw. ()uare cum ex ae-

v

quatloneﬂ finalf ﬁat , : COl

. ....._..l-—‘ ___ (IA'U'I/ ""“‘Pf’x"’ X
H—— %‘3 ‘hoc. est TT vV T Npme T

E_l

x ww——:
tam et cum sit Ol =

“ejus- valorem mteglalem gletelmmarm Nunc ergo pro L et § va-“

Iore& inventos. substituéndo pelvemetur lad ‘hanc. aequationem..: ‘

, max_+ 2=’ 3V 1. Clivdw —Cx (var—:—rav) o cr-uav
- 7

0= VY . V T s

=

= [

§ 8. Nunr< -cum sif vav“‘aw (Vw X), erJt ax__ -:}I-)_vg_f

g411;0 facto aequatio s

Wb WV iuwnd¥ - il - ,
0 q_) "__vr T v‘f‘“"»‘ vV (CvfaV--CVvBt-—-BV Yéi’)v

L .

§' g= ()u1a ha.ec aeouatw non parum nest compTexa

pum
€OS tantum_ tclmlnos. eyolvamusw in qmbus non‘

Jnest constans G

‘mgr maV maV X0V . wiw - XBJ »x. 5 ;
—— —_— e — k)
w v, v\-‘i& vV - 0 + T sive: v (-17- 28,

LA

e

C‘L‘UJTBV

vaaf C'vmrBV CX'uat ‘-'cx't?n-é'v
== -+ 222 o e T

cmxav - CoXar . .
ST NV "'I“' Ty T Umati o

- quecirca tota aequatm ita ‘se habebjt-— N

P

'hiv

cujt
new
ubi
tur,
func
lis 1

orire
vens

tur;’
lari

staty




- ' v cuxar CUIXAV._, A e
~ - o ( + )__Cywaf._.}_.,___. — TR 0 R
SR I § Quod si-jam . haec; aequatto d1v1datu1 per OvX pro~« : |
- dlblt haec forma : - T N S S
N wat |, 9 .. 13V S
CVBZVU——‘X +7'*_vv——0 : ' ~ ~
5 ok ‘quus a.equatloms tam primum ‘membrun quam. duo postrema 1nteg1auo-' ' . RN
A T Wit __ A N
N ;nern admlttunt, ) Sumto 1g1tu1 mtcgmh erit .- Cw_ — f Sl s o
. b1 m slgno summatomo tantum bmae varjabﬂes p et x mvolvuns : e

b tu quiaest w:]/m et t-—"” EXTEEJINS Pl‘ﬂetema X -

1 prx | .
. . functm Jpsms . Ouamobrem per hanc aequa’uonum tertia va11ab1-.:‘ . o o
]JS v, cum sua; functlone data V determman est censcnda- ()uods;‘ Lo
b :valmes in aequatione’ v (V V' —}—ppazm —X) substltuegentur' S
oriretur’ aequatm -binas “tantum- vﬁ‘iablles = et. p? vel - et y invol- T - )
vens, qua’” ergo natura curvae Bra:chystochrona.e quaesnae expllm\,-L T
- ﬂlr, neque, qumquam ultcuus pro solutionie  hujis ploblematls postu-' e o
R Iar potest: - - Curva autem hac inventa termmus descensus € ibi- . I S
t M : statm debet bl fit, uti jam observawmus, P. C -seu ub1 ‘ﬁt Lt s
s k. Com 2 REE O P PU
S 3 S - 'u‘y’z-—]-—ppxac I R T
e ... . - L ‘ ‘ ] . . : . ) y S [ | . L N . . 4
— . ) ' ‘--__ . i - N “
A i o el et T g P QTP - - LT
F _’ ~ \ X e Fr
‘._. - ;l - ‘l “ .
! R : - . “ .
4y . -~ [N . [ '..I
e .- _ - ' . i .
- . ‘ " . v e ) * - -
- : ;
b ' b ! e -t I
lr‘ ‘ ——— — - - ! A". | -
o ~ N - LT ' .
= L
¥ b1 1




	De brachystochrona in medio resistente, dum corpus ad centrum virium utunque attrahitur
	Recommended Citation

	tmp.1537903609.pdf.D5GDp

