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TIntegratione’ Fluxionum -~ . o,

Forma : _(S'mZ)m (Co's Z>"a’Z

n 'Aftis Reg. Acad. Scient. Holm. pro A. 1758.

p. 104 feqq. exhibuit Cel, Dn, MALLET ' qua-

tuor formulas pro integrandis fluxionibus formee:

SinZ. 7 CosZ.,” dZ vel s x% JdZ. denotante s
Sinum atque x Cofinum anguli feu arcus Circularis,
cujus radius == 1, ' Poftea generali atque unica A-
naly(i Dn, PR/ESES tum eadem Theoremara tum
bina alia elicuit, qua quidem in cafibus quibusdam
non contemnendum calculi compendiom praltant,
Hazc cum mihi benigne communicaret, opera pre-
tium duxi, aliquantulum hac in re defudare, bre-
viimamque ejus expolitionem, - Speciminis Acade-
mici loco, publice committere luci.

§. 1. Nihil difficultatis habet integratio hujus-

modi formarum differentialium, quoties fuerit m vel

n—_ L; et enim, (neglefis ubique conftantibus),
S22 — 1

7 7—+1
Levitl =gt &f:”‘xdz— . Quinimo
cum {it generatim s ’Zdz:_x ] ,_“(m,_l):g

dx=s"0_ssB=1):275. fequitur, quoties m (vel #)
Ag eft
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eft numsérus pof‘twus impar‘,"po[Te,V:_'re'.foIvendo

w m—Di2 (yvel 155 #—1:2)in feriem per theos

rema binomiale Newtonianum, s”x” 47 exhlberl
finito terminorum Rumero —mtr:2 (vel 7+ 1:2),

quofum fmgul:, utpote forma y€dy, facillime in--
tegrantur

§. 2. Ut autem aliis etiam cafibus conveni.
entss inveftigentur integrandi formule, (nili forte
-omnibus in univerfui. aque fufticiens aliqua dari
puddit),- & inprimis inquiratur, annon integrale qua.
rendum membratinn fea per partes ita reperni queat,
ut qua, inuento forte integrali aliquo partiaii, dein
adhuc integranda fuperfit fluxio, cum propofita e-
jusdem generis feu forma ac proinde pamer Tefc-
lubiiis , .{'mpmlor tamen, f{it; atque {ic, uniformi
tenore feu conflante quadam lege Opus urgendo,
tandem deueniator ad -integrandam fluxionem 1n
fuo genere fimpliciffimam: ponatur partiale. illud in-
tegrale ¢ffe algebraicum forme es® x/  Sumendo

itaque  «) ipfius s 2/ fluxionem & B) {ubftituendo
in ea 1_1; pro xx, vel y) 1—xx pross, obtinetur

7 WHLEH 1 ) dz: 5" ity ’—I(x w157y = ()
dZ.(U"Ix_zmI El Jb“ X “l)_ (3.) dZe

(HJ &_-leq'l—ls'? = xl~~l>- Statuantur jam
fuccesfive 1n valore a, ¥ ZT1=m, I T 1 =u; in B,
Fy =y l—1 = a3 in y, k—y =m, IZX1=n: tom

intee
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integrando - & reducendo prodibunt formulz {eu
Thcoremata fex fequentia:

§7—Tpe 7 —+1

e a5 fipvas i ____,-—-i-'“""’“ §92 — Qxﬂ'f‘i’.
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Smﬂlxu_r : 72._1

C) [jmxizdz-—- /smxfz_ de

—’_
7 = 9 gy

s 4 1 b1 m+7z+2/}

'_@). [smxm ki mx#te]7,

7 — I }‘Z —+ I

Harom formularum, quas fic quidem prabuit
allata Analyfis generalis, pofteriores quatuor funt i-
- pfa illd Theoremata Dint MALLET, quorum ab
initio memml.

§. 34 Pote{i qu&hbet harom formularum cone-
verti in feriem$ . cujus autem finguli termini com-
modiflime invcnientm, & praeterea, quibus cafibus

apta {it vel minus, optime judicari poterit, exhibi.
to prms termino feriei generali, Et quidem atten-
ta
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fa formulie ‘infpe@io facile dabit termiinum gen:ra-
lem {ummatorium (h, e’ f'gno integrationis / affe-
étum), qui, ad du&um iplius formula refolvatur
in bina fua membra, algebraicum arque fummata-
rium. Hzc jun&im [umta demum exponent for-
mam feriei generalem. Hoc, inquam, modo obti-
netur terminus feriei generalis b W) 98

Algebraicus, ordine #—1:u4s, Summatorius,
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T P b ks o Jrerks 7 oF_, I

— Q. m.;.fz__..zr_‘_Qﬁm xn_..z»r_i.gdz:

& fubftituendo pro 7 fucceffive 1, 2,'3,...9, &,
prodit terminus feriei Algebraicus 2:dus, 3:ius,
4:tus, ... 1o.mus &c. nec non refiduns fummato-
rius, quem ingrediens @ coéfficientem notat ter-
mini illius *Algebraici, ubique tamen pofitive ac=
cipiendam,

§. 4. Quamvis generales fint iftz formulz (§.2.)
eatenus, ut refe fe habeant, five pofitivi five ne-
gativi fuerint numeri m, #, five alter pofitivus, al-
ter negativus: non tamen exitimandum, fingulas
fingulis calibus @que convenire nedum {ufficere,

S a2 7
Sic v. g. obtinetur quidem ﬁ‘-xadz_—:i:—-—t--;;?—

5 a2 ngd 1

per ‘Theor. 2, & :i;x—,—+3;; per Theor. C; re-
liqua vero Thezor:mata, {altem {olitarie adhibita, hoe
in cafu omnino funt inepta. Flurimis autem in.
cafibus, binis {imul utendum eft formulis, ut inte=
grale quafitum ad formam fimpliciffimam reduca-
tur, quapropter, pracipue fi pauciflimis’, ‘quam fie-
ri poflit, terminis id pratare velis, dele@tus Theore.
matum adhibendus erit; quod unico probafle fuffi

ciat exemplo,  Valor fluentis f ":iz

triplici inpri.

mis
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wis rafione obtmetur fcil, quia m =8 &ﬂ_. ~ 9

“-’-,.59-- 3% -T-"‘r

! & + 2

1o ex € Pmdit l 3#8 4Qx‘ Gax* 128x2
-!; /’J' (.;Z

T adeoqve fubﬁ'itulo ex Theor. B..pro
I)D
[”dZ ! Fhlogwl g /47

@S valore = "‘_7"-—‘ '—Y——n '3—'—"' - ‘1
tinetur: va'or. ipfius /—3~ & .quidem o terminis ex-

ob-

5.‘7 »_.;.'9
— —_—

Lol

[ —

8dZ
preffus. 20 Inverfe ﬁt per B, fi—__ ==
' a’Z
O JJZ &per@ﬁt] Y
3 Ay x? Trign®
g Mg ey
1 (41 g it (0 XL ip Vig
Js a’Z 5
expr:mxtur totus valor ipfius . ~Sed 3:0 A unao
X
negotio & folummodo 5 terminis dat ~quafitum in-
JIRLIE R s 8 gt Basg g

e et P e R s I _,'

- MR AR AR S g ' 17 R i

132“;]—; . Poftrema igitur methodus hoc in cal’u

czxteris merito praferenda eft.
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I~y 2T~
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5

unde itidem o terminis

tegrale s fcils

3

¢ Vd

§ 5 Antequam vero regulas iftas adferam,
quz in cafu quovis fpeciali- de commodiflima hae
rum Tbeorematum (6. 2.) & ‘inde eruendarum
. {e-
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ferierum (§..3.) adplicatiope  obfervanda funt, fe-
quentes pramittere, p!aceb:t generales an:madver.
fiones circa indolem harum fcr;erum' :

). Coéfliciens termini CUJUSVIS‘ mgred:tur, ceu
faftor, terminum’ proxime fequentem, adeoque fe-
cuturos  omnes.

) Evanefcente igitur termino quodam, abrum-
pitur feries, quo ipfo dat integrale abfolutum’ feu
Algebralcum.

v.) S8i non abrumpitar feries, f{iftenda erit,
quando reliquus terminus fummatorivus {aftus fuerit
fimpliciflimus, qui fieri poteft, & anteq.am evane-
fcat forte factor aliquis demominatoris , adeoque

terminus infinitus mcurrat
4 (]

3) Inepta autem cenfenda & omnino non ad-
hibenda eft feries, quoties nec abrumpitur nec ad
fluxionem_ducit propofita (impliciorem. . Ex his
principiis facile deduci poflunt pro cafibus fpec:ah-
bus regulz jam adferendz.

€. 6. Primo igitur i'los conf‘dﬂrabo calus,in
quibus. uterque indicum m, # eft numerus integer,
Quocirca fequentes obferventur canones, denotan-
tibus #, ¢, & numeros - quoscungue intzgros po:
fitivos : :

{ - Y P =7y

B Ca-



8 o8

Cafus 1. Si fuerit m (vel #) = arory & (i<
-mul 1:0 # (vel m) aut =24 -+ 1, aut === 24: ob<
tinetur fluentis quafite valor abfolutus per A&

- e 7+ I
B aumero terminorum =-——, (vel per A & €,

npumero terminorum’ = E—'E"—E). 2.0 Si # (vel ' m)
:; & 20 — 1, & quidem a) m—n—o0, reducitur
integrale quafitum per A (vel ) ad f%% (’ivel ad

J%IE). B) Si m—~n=2k, primo per A ('vel?l) tes

- ducendum’ eft integrale ad fsP+ At (vel ad
w4 ’ x - 3

Jw &, hoc ulterius per B (vel C) adjii‘_z':

. z . - .
(vel J“-ff;—). v) Si m—n= —2k, obtinetur inte=
grale abf'olu‘tum commodiffime quidem'per B (vel-
C) arque, i £ > 1, ctiam per A (vel 2); quando

m_ 1 n T . ¥ »
2 (vel < —==), aptius id . fiet

vero fuerit £ <
pel‘ % & fé’.

: Cafus II. Si fuerit m (vel #) =—or 1 &
fimul 1o # (vel m) Te—9g~—I: conu‘nuara’ fe~
rie B (vel €), donec deveniatur ad /”-f@

(vel
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| ('v’eixi./"mxdz), kefidudtm hoc integrale ulterius per G

(vel B) 'reducatur ad'f%.---Pcr easdem fe.r‘ie.s'ea-
aeque fere méthods,'quando*fuerit 2:0 2 (vel m)
= -2q, integrale q_paaﬁ_rum” reduéitur_ ad J(i?- (v.el
fiz) ' Sed i 3t0 ' (vel' m)'= oq & quidem o)
min= ek , adhibenda eft feries 9 (vel A),
donec, reftet [ —+7dZ (vel J«" +"7Z) quod per
B (vel'C) tandem reducitur ad_j“? (vel JI-];Z)_. Vel
éti-arh prqddcatdt fexj‘iéé_%‘[‘ (vei A); vfque dum fu-
rfit Ji"_’”_“i;:.*_".].z(vel Jii”_:f_’;ﬂ%).- quod deinde.

pe
pariter ad C (vel B) adplicandum _erit. . Prior me=

thodus eligenda eft, quoties 7 > ¢, pofterior cone
tra.  B) Sim—n=—2k—1, idem valet; canon, ac
pro m— n=2k—1, modo adhibezntur Theor. B & €
refpeflive pro B & G ;

Cafus 1. Quando eft m (vel ) =2r &
thul 16 7 (vel m) = 2q, reduci potelt integrale
quefitum ad fdZ adhibitis fucceflive feriebus B & Co.
Si vero 2:0 # (vel m)=-2g, etiam ad JdZ reduci-
tur imtegrale, & quidem &) ope- folius feriei A (vel,
9), quoties m—+n=o0; fed ) i mon=k2ks
B2, « 3087wl mes«.



a)ncw
methogo fere €adem utendum eft ac pro Cai‘u 1L
3- e '»
Cafus V.7 Si utérque tam mr quami z; fuent nye

merus negativus par, ad de reducxtur mtegra[e per
D & G fucceflive, 4

§. 7. Ad cafus antem, in quibus alteruter indi-
cum m & 1 fuerit non integer, generaliter quidem
adplicari nequeunt allata Theoremata, Aliquans=’
do tamen etiam in his cafibus adhiberi commo-
de poffunt: fic'1:0-i et m (vel ) numerus qua-
liscunque non integer, fed # (vel m) fuerit =
o7 1, abfolute integrabilis et fluxio s x%dZ per
Theor A & €, (vel A & V). =200 Si neuter i-
plorum = & # fuerit integer, fed tamen m —#=-2v,
tum etiam. abfolate integrari - poteft s x%dZ per
Theor 8 & € Hec vero fpecnalxor:bus |lluﬂrare
exemoplis, fupervacaneum erit,

§. 8. 'Per regu]as, quas (§. 6.) exbibui, inte-r
grale aut abfolutum- obtinetur, aut reducitur vel
ad [dZ = Z, vel ad fimpliciffima integralia logarith=
~mica, ‘Horum vero ulterior analylis: non eft hu.
jus loci. Sufﬁczat igitur folummodo nominafle,

Quod ity J4% ~ = Log. Tang. 2, -/ = L. Tang.

(452 =+ ;Z), Ji"’_z_y-Lx ..-—..,-L.Sec. frdz = Lsy

P gheny

.. dz—;‘ . (T | . A “ '
& fs; = L.Tang 2. .of Mg o0
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§. 0. Quando m & m funt numeri-pofitivi inte..
gri, etiam alia ratione, qua ab allatis fex Theo-
rematibus haud pendety peragi poteft integratio ,
faltem (i m & n {int determmat: Nimirum inde
quod Sin A. Sin B = i Cos(A —B)— 3% Cos ( A~+B),
CosA. Cos B = 2 Cos (A —+ B) —+ ; Cos (A—B), nec
non Sin A. Cos B = 3 Sin (A—B)—+ z Sin(A—B) :

reperiuntur primam $™ &'x” pro’ quolibet deter-
minato m & # (¢frs EULER. introd. in Anals
infiue. Tom. 1§ §. 262, 263,) & quidem erit

A 1 ' Son e
generatim ; x rz:—;——‘ [Cos nZ —~+ T Cos # —~27Z

RN o #oH—1 ¥ —2,

R RN e =
o A Cos n—4 £ -__2 3
EZ-B...-H" #1012 e BT )Cosn-grz

I 2 13
Y
o] &y i fuent m.DUmerns. 1mpar, sm=—,
m. wi—
LH‘ Sin mZ —""""Sm m-—-'z,Z = I Sinm—aZ
(g Il Sinin =272
__._.'..
1T )
_H...], fed, pro m pari, ”‘-—-;,;l- —»leosm?.
m 1 — . <
—~ Cosm m — L - Cosm...q.z Liee
e

B3
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wl Y =T =2 ...m—r 1
—2-.—- 3 £ )Casnvz—zr?.,’—F .-] ( )s

in qmbus binis poﬁremzs formulis {igna fuperiora’
valent pro m forma ' 49 —« 1 & 4q 2, fed inferioral
pro m forme sjg—1-& 44. Hinc facile prodeant’

ff’”dz &/xwz Porro per easdem allatas for-
mulas Trigenometricas, pro determinatis faltim »#
& n, (imiliter. expritwere licet 57 x7”  Sinubus vel
Cofinubys, fimpliciter; pofitis nec in fe mutuo da-
&is, multiplorugm 1pfus Z quo fafto facile reperi-

tur [P X737, Sic e: ﬁtsx——zz(COSYZ-—

Cos §Z =3 Co§ 3Z-+ ; Cos. A adeoquef-' ¥’ 4z
=3355.(5 8in 7Z.—7 Sin 5 Z—35 Sin3Z -+ 105810 Z ).
Ceterum-ex indole ‘& -circumftantiis cujusque’- Pro-
blematisy quod-integratio hujusmodi fluxionum' ine
5 greditur,, jad:¢candum -erie, an & ‘quatenus pa-.
firema hac ‘methodo- potivs, quam prius
tradlta, uti praeﬂct

A

Ve Ob 7, (& ) integrum hz feries ahrumpnnmr fa~

Sol terminoram - nUMeso- = 724 1 (¥el = m 1), Poffant
aatem eadem quoque fﬁl, fa&o te:m:norum Dumero ==

F S | 3

2
(vel B gm_klj pra e \qu m) Pan = modq pro. 9,’7 C‘lel
o ) Iumatur 3"—4 (vel Q,”‘ '-‘1) iefpe&we. ol

i Wl A;. B 20.4 v;c ':;,;f ﬁ.:;';r

- -

(vel = ﬁw) pro 7 (vel m) lmpan, & = tﬂmt

A4



