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"t fun&lo qﬁaecunque, non folum ‘binds variabiles

. i'ed etiagh -earum differentialia . cumscunque “oxdinis

ea faltemx a fpecie dlfferentlahum liberari, poteit

jum pofitiontm: 0y = pax, op= qu, 3q=rox;
; etc.‘_tu-m enim his- yaloribus fubfti-
Z, 1 foerit finita,. euadet funfho quantita-
Sy t, ctc. Ita. fi fuent

utis 'quantltas
yum finitaroon X5 ¥ ps qs r,

.EF‘\,Z___ (3:1:‘4—*33/‘9)2 }
R ~y—-—ayaam

quae eﬁ .femnuila notiffima; pro radlo o{'-(:uh,
et Bazy’%‘_ﬂpaaaé—fbpbx pBB:B—i—qu »
L
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merator hanc induet formam: . o (1 —p p)p, deinde ey
denominator euadet = q 0% ficque ifia quantifas erit

: 3
z:(r+pp)?_
7

litterarnm > ¥s pagsr, s, etc., ideoque tali forma ex.

Pprimetuy:
0Z =Mz + Noy. + Pop+Q3q-+Ror+ Sds + etc.
. Hic autem, ne multitudo litterarum M >N, P, Q, R s €ete

natura fandlionis Z, per fequentes charaflereg viu iam fa-

; epraefentabo: M — (32Y. N — r3m — (22},
s receptos 1epraefentabo. M_z__(__ ); N__-(ﬁ 5 P____(é—f,),.
Q= (g;:),' R=(2%); s = (22); ete. hocque ‘modo, nullas

lLitteras peregrinas introducendo, erit

R Y A Bx (32)-+2y () +23p (g_g)+ dq (g_f) + etc. |
. Aac fi porro loco differentialium 3 Vs 0ps0q, 0r > etc. vas
) lores fupra affignatos ‘adhibeamiss, prodibit - R

0L =0 (g—f)—r—p ox (%) +g 0 w(?-f)a—r 0 :c::(%’)_+ etc.

§- 3. Hinc ergo fi ftatuamus:
V=GO R g (22) r (22) 4 e
quae erit quantitas finita, Dariterque certa fun&tio ipfarum
s ¥s P g, 7, ete. ab indole. funfionis 7 Pendens, erit
0Z=Vor, ldeogue integrando Z=fVix, in qua in-
tegratione ommes’ litterae o, Y3 Ps G, 7, etc. tahquam. va,
dabiles infunt. Vpj probe notetur, £ v fuerit talis fan-
- | &io,




tum formulam diffexentialem
adm.lttere etiamfi binae varia-
'{s inuicem pendeant, cum con-

m_
guaecunque. funttio quantitatom 2,
ratio-locum- habere non pos-

vinter bmas vanablles t et

)9 (5 )+T(”)+e’w»

ntiales 1pﬁus vV, qui oriqatur,
ititas ., vel fola ¥ vel fola p, vel fola g,
‘ (tix s~ quos valoxes fimili ratiorie per
5 i‘_ff); ) ‘etc. deﬁgnemus. Ac

B eqa
'uanﬁtas'”m vt vanab]hs tra&etur,

: : Ayl o
1 Vﬁ Yes dlifere

: / : 'y 4 3ZY ) a z
C (a,cz)-*—}i'((—,.ya,c ~+q Sr5a T aqax. ( ) + etc.
i fc111ceta-, vii iam fatis eft viu receptum, fo1mu1a 227)

funftionem 7 bis differentiandam efle, fola = pro

abily” affumta; - at formula (22%) indicat,. fun@ionem Z
n altera differentia--

tam b1s_f'1ta efle d1f’fe1ent1andam, vt i
fola. quantltas r, in altera vero fola ¥ variabilis fo-
: ‘Démonftiatum autem ‘eft eundem’ valorem prodlre »
fiue in pnma operatlone x, in fecunda ver.y. fiuc inuer-
oymodo, 1n pnma y in altera Yero & variabilis ftatuatur ;
qugd idem,etiam de reliquis formulis duplicem dlﬁ'erentlav

nnuentlbus eft tenendum.

59

+§.5. Si iam in hac poﬂcrema expreffiope valorem

.)Illttera T defignemus, hinc fiet. (g,fcf)—"”' tpm. ve-

Lz o ‘ LYo




_,kﬁ-‘ag*‘

2oLy =2T; (222) — a1, u founuhs !
10 37T ay‘" 5553 .._aP,etc. hlsq e 1ntrodua1_ i

ext
(32 )"( )+P(”)+q( )1 (2 )—l—etc.'

At vero §i quantitas ifta T per vauabﬂitatem omnium. lig,
terarum x, ¥, P»> qs T, etc. differentietur, erit, Vt-fupxa
jam’ vidimus, eius differentiale plenum : S

0T = 33:(”)+p 0% () +gq aa:(aT)+r Bx(”)—r—etc-
vnde patet fore 0T =0« ( il V), ita vt mtegrando ﬁt

(H=foz() _.

Hine d1fc1mus, fi. formiila” 'V S x 1ntegrat1onem arttat N

| femper etiam hanc formulam: 0« (£), integrationem, effe,

admlﬁ'uram 3 quang pxqpnetatem hoc 'Iheoremate Ty refera- :
mus._

Si fuent SVor=17, tum etm;m jéiﬁppr, erit
fax(”)__( 23, Jiue - "
ax( ):_—a (32 |

§.. 6. Nunc quantltatls Vid conﬁderemus differen;
tiale, quod ex fola variabili ¥ enafcitur, ac repeuetur-

()= (25) - p (B9 + 0 (235) w33 s
¥nde fi hic Ponamus (2 H)="T, erit’

(3 =(x )+P(”)+q( )'*-?(ar)-*-etw'
hinc'ifritur Vit fupra patet fore -

Bcc(a")_BT_...B (az),,,
&% 'quointegrando, erit S S

[og




autem vltenps , et d.lﬁ‘erentlale

‘_‘__tate - jpfias.p- ormndum , .contem-

q (%3—2?) ey (2 aqaazp) =+ €lC.,

Ty

uitt
_amfa% o T Bx(
i'uppedﬂ;at iftad Theolema 3.

,;SL ﬁwnt [V.2 g =", tum -etiom femper erit”
e =)+, fur
o (”1 — Bm(gz) = 0. (3?)
o § .8.  Sumta ‘nunc’ fola quaﬁtltate q pro variabili
fimili ‘modo orietur

faar Z) p-»(afayaaﬁ?) + q ( bz q T (?Bw) 2 €TC

vnde

Ls




msd———,

vnde fi hic ponatur (2)=T, ert

: ) AT . VAN
GD= G PG g (1) (3w ete v (1),
ficque per 3 multiplicando fiet
y — 32
63:(;’_;’).__6'1‘—}-3&:(8?).
Hinc orietur ifrud Theorema quartum 3

St fuerit {V 3y — Z, tum femper erit

122 (=60 1 30 (32). fus
0 x(%l;)h— o w‘(g-f) =o. (S-j) _

-~ §- 9 Sumatur iam fo14 quantitas r pro ‘variabili
ac prodibi ' B '

— (23 7. | 952
g—: -.—~ axazr)+p'(aayaazr)+q(a'? dr
| 1 (55%) +etc. +(52),
vide fi ponatur (33)=T, ent : o
%1:):(3—1")+p(§-j)+q(§~§)-+ r(55)+ ete - (22),

Inc igitur vt fupra patet fore
N . o
3x(§?)___BT+ax(§—§),a_ -
ficque otietur fequens Theorema quintum:

St fuerit fVox— Z, tum etigm Jermper erit
a — . ) . . . . \ :
02 (5= (34413 (22), fius
59 . o
HE—seGy=agy.
’ § x0. Haec lam ita funt m nifefta; v fuperfluum
. Mta ¢ mata vlteriyg profedui.  Ante agtem ‘quam
repetitas’ differentiatio Hae¢ theoremata no-
' - bis




= 89 ———

ad criterium illud ° generale demon-
ftendi formulam [V pux femper ad-
s fuerit: |

bis inferuire poffunt ,
fiiandum, vquo primus 0

i ]ttexeklntegrau?l},em, quotie ‘
e ey e 139 (V) — < 0% (&
=@ — g2 ()22 () T &

ax2

2Y)— etc .

Q

'?:4 i

m dgmbn‘ﬁrandam, po~ -

- % 1 Ad hane augern regulam de
7 0% — Z; per gradus progrediamur, prouti funftio Z
. >p1u;reschn—ti:net,;_,litteiamm Xy ¥» Ps 9s 7> etc. Ac

fimo q_uidergv contineat . funélio 7, tantam binas variabiles —
. _;“?j;_ciuﬁs, omnibus differentialibus, ita vt fit o
L (V) — (B2 :
cmate tg:wrmc:);pm (33) — (22), theorema
“riobis:praebet ‘0 ;faz‘(g_%) = 0. (g_g) Cum
‘(g—‘;')",', ho¢ valore fubfiituto fiet

vy == 3. (29),

"Xy ol , _

que per-0 L dinidendo orietur haec acquatio: -
’ L. fevVy__ a__W'_f ) ' ‘ : ;
Sl ke © = (53) ﬁa'(ar)’ L .
proxfiis vt criterium meuim poftulat.  Quoniam enim ex 2 | _ g
itterae p, g» 7> S excluduntur, ob 9Z =V ox funflio s
V ‘neque-~*:]itteram q, neque 7. neque S, etc. continere po-
vef ' e (2YY): (3Y): . L
teft, ynde etiam formulae (2%); (53); ete- euanefcunt. il
~§.. a2, Contineat nunc fanftio Z, praeter litteras j

et ¥, etiam p; vnde ob 2Z=Noxeto p=—4qdx, quan-
titas V-etiamnunc . g inuoluet, fequentes vero litterae 7 Sy
t, etc. excludentur. Cum igitur iam fit (32)= c multo-
: gg.e magis' (3_zr.) =0} (g_f) — o3 etc. theorema quartum

R S pobis




nobis praebebit:
2% (3) —22(2Z) == o; |
vnde fit (27 )___( ~)> qui valor in teltlo theoremate - {'ub E
ftitutus dat =
dx(§3) —oa (Y Z)=o. (
vnde ergb erit

= (I — & B

83- ' ap :
qui valor in theoremate fecundo fubftitutus praebet .
ox(5)=0.(33)—s5 0. (55

vnde fequuur, prorfus Vt noﬂrum cnterlum poﬂ;ulat
0"‘—( ___Ia( )+axzaa(av)

A Inuoluat nune funftio Z etiam- 11tteram g, et
quantitas V emamnunc ‘continebit litteram r,.ob Bq"— rox:
fequentes vero inde excludentur. Cum 1gltm At (az)__.o,

theorema quintwmn nobis praebet

oz (P)—ox()=o, |
vnde fit (32) =(33), qui valor in theoremate qtrarto fub-
ftitutus fuppedltat hanc aequatloﬂem' f :

dx (3)—dx (L )-_.B i s

vnde: colli-gituﬁ:

22y — (¥ -__-'_I_a (v
(03) =52/ — 5= > 55/ o .
Subftituatin” Hic. valor in theéi‘ema‘te%-'tertié,; fietqué
’ av - PO az —_—— e ."i::' B 4 B’V L
03(33) — 03 (55) =0 (F) ~ 359 2:(3);
vnde fit

(2)= @9 — 500 )+,Wa2 G N
| qti




=ﬁ89 5

theoremate fubfiitutus Ppr aebet hanc
5y (2Y 3
22.(3)— 7= (35)-

* criteriuim fupra memoratum,
pe maximorun et minimoram,
eram , omni rigore eft demon-
atio pon mudtum difcrepat ab
fter Profeffor Lexell exhibuit, {No-

ftratum “atque ha
_-”quam fagac1ﬂ' Amus- No
or. Commentari- Aead. Seientiar. “Petrop
:zj).ﬁ’ Niine: igitur ; ‘formulas differentiales fupra €x funttione
dedu&as per vltenores differentiationes euoluamus, quan-

i mexabi]ia alia theorﬁmata, iis.'guae de-

lutio formulae

Bx2)+P 222) 4 (aapaa/ )76 a 2% ete

* per Vlteriorem dﬁerentlanonem

,,,,,,

. 15, Sumamus '_pnmo folam x Ppro variabili, ac

‘@ﬁerentlatlone p1od1b1t _
— (T el 22 Y -+ q (a ?’Bazxﬂ) _]_ r (é_g_%) -}- etc.

«'; g, «3 0 1y O o2
il ftatuamus @z aZ) T, erit
p2) = @)+ p &) +4 53 T)-H‘ &5 -+ ete.
“__mfeﬁo erit ' |
i }_m(aa vv) — o = D (aa‘a:;')
gitque hlnc nai'cuur fequens '11]1601811’18_‘ :
Si fuerit [V e =12 tum Jemper erit
fam (aav) “—(aaz) ﬁu'e ax ax..) — a (d;cz

d %2
§. 16. Sumatur nunc pm feadem iormula fola y pro
M ooV

rariabili, ac 1epelletur

ol._Tomo XV. pag.

-4 Noua. 4o Acad. Imp. Scient. Tom. IX:




z
() = (G2E) +p aiizx 9 55350+ 7 (7555) +éte, .
vbi fi ftatnamus (227 SV =T, erit

(f;""a‘;)“( ) P(53)+9 () +1(32)+ete.

vnde mamfefto erit
aaV)_._aT_.a (aaz

dxdy
ficque adeptl fumus fequens themema

St fuerit f Vax— Z, tum femper erit

f (aaxaavy) — (aaxaayg) ﬁ ue 0 x (aaxaav ) =J. (aa;aazy) ’

R AETA At fi fola p variabilis capiatur, tum erit

89V \— ¢ 33Z 93 Z 293 Z o8 ’
(dxdp) (aw%vP) p(agdjdp) q(axgapa a—éq%f:)ﬁ—etc'
38z
axay

Hince ergo fi ponatur (222 et =T, erit
(aaxaavp) — a'1*+ax (222 22y,
hincque formatur fequens theorema
Si fuerit fV 30 =2, tum femper erit
[ox (aaxaaw;) — (aaxaazp)_{_fax( aaz)’ ﬁue

dw (2% ) 393(5333)_:3-(%% .

§. 18.  Sit nunc fola littera ¢ variabilis, eritque

33V y__ ¢ 3z
swa7) = (axzaq) P(axayaq) Q(axapaq)ﬂar 3%%%2—)—1‘—61383

4_(882)
hinc ergo fi ponatur (2% pa °Z =T, et
(aaxa;r ) — aT—i— ax( aaz )
hincque formatur fequens theoxema

St




T ,,I.-QI . L

SI- ﬁw;';f: : f v 3 r=2 tum femper erit

-(aaa?az )——l—fB x (aapaa'zx) » fuue

b A s ' I A G aaz
;_x(apax) 9- dxoa
S -uolut10 formulae
Vi aaz aaz aaz aaz
T pcr vlterlorem dlfFerentlatlonem.

R

§ I 9;""*Hanc ‘euolutionem iam - multo_concinnius ab-

'Qluere licebit. Cum enim forma propofita ita 1epraefeman
poflit , vt fit 2z (33)=2- (aZ) fingulas differentiationes

i .hac ‘forma 1nﬁ1tuere potenmus Ita fi fola x variabilis

fumatu.r, erit 0 x ( aaxa;vy) — 9 (aaxaazy) quod iam eft theorema

S. 'prsaeéedentls Suolutionis. - Simili- modo- fi fola ¥ variabi-
113 famatur, prodibit ax(aa") —9: (aaZ) quod eft nouum
theorema ad hanc euolutlonem pertinens, vnde fit fox (%

H_"’(BBZ)._ Hinc patet fi fuerit [V 0x =%, tum femper fore

PN
$ ’£’f(%§:) —(332) At & fola p variabilis accipiatur, . trun
, ua.dam cucumipe&lone opus eft, quoniam hoc cafu non
- — a a 7
erit 0 x (&55)=20. (axa =) fed infuper aliquod membyum
accedet; . Quoniam enim “formula 3. (BZ) euoluta continet
9% -

partem p oz (32%), huius dlffelentlauo praebet 9 {255 b

#quod. exgo m{'uper adiici oportet; ita vt fit

_:.,ax(aav —.(-22Z " aayaazp )+a$(aaz

S onfequenter fomtis 111teg1311bus erit

fa (aaj;rp aaf§P)+f3 (aaz

s ayad
i m‘ulam integralem [0 x (’"’az

12 §- 2c,

lnteglauo formulae f3x(22%) infuper inuoluit for-




§. 20. Sumatur nunc fola q pro Yvariabili, et quija
formula 9. ( g_i) continet terminum q 9 x (22.), variabilitag:

. gyap/? TEDULaY
ipfius g producet terminum 9 x ( ), ficque orietur ifta:

2932
aydp

aequatio: , . 5z
BV Y e Z -

Eodem modo patet fi fola littera r variabilis accipiatur,
tum fore : _ ' '
AV Yy 237 392 )
o% (m? T a '_(ayar)_'_—%—a L (ay aq)'
Ac fi fola s variabilis accipiatur, tum erit
AV Yy — 39Z Y ( B3Z Y\
0 (ayas) —=0. (ayas) —+ ax (ayar ’
ficque porro

| Euvolutio forlﬁula_g-
(53 =5 +p(25)+a(B)+r(2L) +vete+ (2
quae reducitur ad haric formam:

0 (39)=9.(2) +dx (22).

| §- 21. Quodfi hic vel fola x vel fola y vaiiabilis
accipiatur, haec forma fimpliciter differentiata ad quaefitum
- perducit: priori {cilicet cafa prodit

dx aaV):__a_(aE;Z)_l__ax(_g_QZ); .

, dxdp 9% 6p dxay
pofteriore vero erit

om(f27) = 0. (L) 402 (Z),

haecque duae formulae iam ante prodierunt.

§- 22. Sin autem littera p variabilis ftatuatur, quo~
niam formula 3. (§3) continet partem pox(L22L), huius
differentiatio praebet ox( aazp), quod ergo ad differentialia,
ex reliquis membris oriunda’, infuper addi debet; hoc ergo
modo prodibit ifta aequalitas; - - -

ox




g Z
)T'" 29 x(aiaap
n’ prima. formula- occurrit ,
e. Theorematibus autem
quandoqmdem deineeps
e licebit.

4 ,_fOTﬂm q Val‘labllem > et un.
ldoItttardg;curnt terminus §.0 3:(38;2
253

mnem nai’(:ltm: termmuS' E) x ( o

33 382
3:0(/8 z )3——83:(8’Irz
) pret 0 g, infuper” duds: termi-
tHany ieveriet, i fola: r pro va-

( 02 ) contmet terminum

F 9d
J.r azq)’

15+ hang: aeq_uatlonem' '

Pxy =0 (L) + 22 07 Y49 (2227,

"elementa ap et ar duo membra, acceﬂ’erunt.

I3

EUOIUth f'ormulac PR
.(afz'jliyp( BBZ) q(aaz )—!—T(aaz)"'—l—'e’c'c. ( )’
i qllﬂea yraéldu&a éft? ad hanc-

ATEy =22+ ow

8. 24- iSi hic vel x vel y folum varlabﬂe capiatur
hil- i dlffelenuatlbne de nouo accedit,. etitque calu priore

B (20) = 0. (222) 42 (322)

:partes 1nﬁ1per ad11c1 opeltet hocqpe mo- -

M3 | po-




. E‘_" L 9+

pofieriore vero cafu

P2 (9) =0 ()22 (32, B
In reliquis autem differentiationibus elementum 9 p fappe-
ditat, praeter differentiationenr folitam, infuper membrum
oz (222), at vero elementum 9 q producit d x ( 252); ele-
mentum porro Jr producit 0x(42Z), elementum . ds vero
praebet 0 x ( a—i%%) etc. quibus obfernatis obtinebuntur fe-

quentes aequationes: A
L 0w (200) = 0. (L) 02 (22) + o (2L),

dpaq dpog ap* 3-?3_‘_1
oox(55) =0.(Fh) +20x(28),
111, ax(_;g_aa"_r)_j'a.(%_)4[4831:-(;;;)+a_x(%%§‘? ,
Iv. ax(%?als):¥=a.(aa_;£’):—;;—‘;ax(%?§;-)+ax(aaz

agar/’

LSRN

§- 25. Ex his iam abunde perfpicitur, perpetuo, quo-
ties vel fola x,-vel fola y variabilis- accipitur, differentiatio-
nem more confueto inftitui debere, mihilque infiiper efle ad-
iiciendum; fin autem reliquae litterae p, g, r, s, etc. va-
riabiles accipiantur, ' tum pro quolibet elemento fine dp,
five 0q, fiue 97, etc. praeterea ynum noutim terminum ac-
cedere debere. Hinc igitur, pro folis elementis dx et o ¥y
lam fequens theorema latiffime patens conftitui poteft:

Theorema generale.r.
S fuerit [V w == Z, tumi femper erit
: N OB BN




332)_!_233:(83332?),7 B

Bm(asv)ﬂ_a (B2)+305(2%),

293 5508
5. aav A _nz
II B:x:( )__.a (55%) {5535)

o5z

‘ )—I— 5 dx (a?ysazﬁ)

9

v;z P2 N~
iap'Y‘ 0 ap“’"“

o Theorema generale 2.

O Si fusrit f Vox==2, tum femper erit

( PHE+HYY N+BFYZ, o fo ( Je+B+Y7
UNIX 0y o pY, (ax 0yF op” ) 0x* 9P+ 1opY =7

§- 27. Quodfi iam vlterius guantitas. Q pro vara-
Bili fumatur, et differentiatio continuo repetatur, inueftiga-
tionem* fequenti modo fufmplamus Quoniam elementa Jx -
B\y nihil torbant, proficifcamur a formula fupra inuenta:

MV o7 L/
ap"') B (ap"’)-_i- dyoap—/’

vnder

R




— 6

vnde variabilitas folius q-primo dabi't'

S P, Linaks ) a (a’]'—l—r. 7z a'y—i-r Z )
(Bp”"aq op¥ogs ayap""“laq
“‘}" x(-a—};;y—; -
§. 2 Quodﬁ ijam hanc formam vlteﬂus fecundum
oq dlﬂerentlemus, perueniemus :ad hanc aequationem:
JgY+e2y (aﬂ/+zz ' Y +27, ') h
(Bp" Bq) a 2 pY 0g° kS (Byﬁp‘"‘“’aq
o "}’-—|—QZ ) ) )
+2ax(apv+raq

et denuo differentiando prodibit:

(374-3 vV o+, Z) Vo ' Y +3Z -
0 p¥og° ) a Nop”.ogt * Ny opY—* 0 93)
7 Lkl / ' :

-—l—-383, Bp'}’"‘laq)

haecque fufficiunt ad (;onﬁltuendum Hequens
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