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§. 1.

 Yum olim fammationem: feriei harmoticae’
“ Lo S i A P e et

- tractaflfem,, eius fummam indefinitam. fequenti modo ex=

preflami deprehendi,, vt pofto'

e e e -—I— R TR S B
haecfumma fit;

CHloti- 2 4 8 w,-l—ma-- ete.,

vbii litrerae oA, B, @, etc, funt numen illii Bernonllizni:

Wocat,, ﬁhcet A= B =5,
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pullo adhiue modo ad quampiam menfuram cogiitamre-
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vum vero J denotat logarithmum hyperbolicam numeri
.x, at littera C, quaeiper, integratioem: eft ingrefla, eft
certus numerns detérminatus ex quouis cafu particulari
- ernendus, quem ex cafii’ ¥ =IO inueni efle;

| C=o0,5772156649015325, ‘ |

qui pumerts eo magis notatu dignus videtur,. quod eum

vocare mihi quidem licuit.

§, 2. Quod fi ergo numerus ¥ accipiatur infinite
magaus, tum erit S |

e Tl T S T
yide fafpicari licer, iftum numerum € effe logarithmum
hyperbolicum cuiuspiam numeri notabilis, quem fatnamus
— N, ita vt fit C=IN, et fumma illus feriei infinitae
aequetur logarithmo - numeri N.x, vnde eperac pretinm
erit in valorem hujus numeri N inguirere, quem quidem
fufficiet ad quingue vel fex figutas decimales * defininifle
guoniam hinc nou- difficulter ‘judicarl poterit, num cum
quopiam fumero <ognito conueniat nec ne. Quo igitur.
hoc facilius praeftari poffit quaeramus namernm quempiam
fimpliciorem, cuius logarithmus parom .a C difcrepet; talis
sutemn  deprehienditur §.2= %, quippe culus logarithmus
eft = o, 58778 aliquanto waior guam €, vnde concludi-
mus fore N < % Statuamus ergo N =f— @, et cum in gee
nere fit | ‘ o
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. m»&a‘}g ) :‘5:’7 ( __%"F%ﬂl,

l(ﬂ-——m):}a_._&@._, who_wd ot i ape -

. 24 3&377 4 a(: ) o ~ 7 )
hoc cafi erit @ =¢ hincque =% pro quo feribamus
z, vt flat @ =22 erit ergo . :

1‘(?“7“03)':' iR —lgy—Igf—Igt—ete, =[N = C:
Quia igitur et {¢—=C=o,01054, erit L
X122 4527 - It - ete. — 0, 0I05%,

Cum igitur fit 2 < o, 01057, fumamus 2= 0, 01060 - #;
€rit 2% = 0, 000T |- ©,02.¥, id quod pro nofiro fcopo

——fufficit.—His avtemvaloribus. fabftiuts prodibit

0, 01005 -~ 1, 01000, ¥ —=0,01057;

vade deducitnr ¥ = o, ovoja, ideogne 2z — o, 01052
hinc igitir w = o, ©1894, confequenter numerus quaefitus
N=1,78106. Totum igitur negotium -huc redit, vt in-
vefligetur num forte iffe numerns N ad quampiam - quan-

titatem cognitam affignabilem teneat rationem,
. . ’ i cuf v .

‘§. 3. Quoniam avtem illum valorém litterae C
ex ferie,in qua nullus certns ordo elucer, propterea quod
numeri  Berasulliani fecundum legem maxime perplexam
progrediuntur, deduxi; haud inutile ‘erit, in feriem ma-~
gis regularem inquirere, cuins fumma ipfi numero C ae-
gualis fit futura, et quae etiam maxime copuergat, Vvt e-
ius valor etiam hinc definiri poflit, id quo eo magis ne-
ceflarinm videtur, quoniam wameri Bermoulliani mox adeo
increfcunt, * vt in feriem maxime diuergentem abeant ,
ideoque dnbinm mersito oriri poffit, virum valos inuentus
pro fatis certo -haberi queat nec ne, o

§. 4
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§. 4, Cum igiter numérus propofitis. IC ieuets
aequetur ifti formulae:
I‘++E+E+'ﬁ-€+“ 4 "r“zalc_'lx?
denotante x numerum infinicum, baud difficulter perfpici
tur, hinc fequentem feriem «conficers pofles ,‘

i

tem feriem:

C—ax-+5i~13

~-5—13

i1

ESERY
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Stc. £iC.

Manifeftum enjm eft his omnibus t¢ermidis in wnam Tum—

‘mam colle&is ipfam prodire formulam

-I,_l__"._:.i_. + ’-—l-—,, . . a-':l'—‘:.;‘—??.
Sicque habemus feriem infinitam moftro numero ’C acqua-
lem, cuins quilibet ‘terminus in @enére erit 3 —J/ -2, quag

formula erit quafi terminus generalis feriei inuentae.

§. 5 Perpendamms igitur accuratins iftam fos mi~
lam 2 12—, et com fit

——I — 2t =z -] ”),
per feriem mﬁmxam erit

[ T 2 o T T e
In -1 R za® zn%  ant s nﬁ “etC-
- . N T ! L
Jdeoque
L —_— R T — r =% R
JH--!,.. ZInt 3ad  ank ﬁsm"etc"

vnde pro numero C inueniendo euolui oportebit fequens
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1~C=-b 5 oo 5+ L - et
| T im Tt e 4 ete,
FoE i b s et
w2 e b st
etc.,

‘6§, 6. Defignet nobis breuitatis - gratia o fammam
feriei reciprocae quadratorum

b
T I "I“%"‘%"‘ ?52 - i“j.!z —!'—fz*etc. [

fimiliqgue modo g fummam feriei rediprocae cuborum, 3
fummam feriei reciprocae biquadratorum etc., atque valo-
res numericos harum litterarum iam olim fatis exadtos
(V. Inflit. Calculi differentialis. pag. 456.) exhibui: inde
igitur erit ' : :

Eft vero , ‘
o—1)=0, 8224670
= 1)=0,0673528
Y= 1)—0,0205808
¢ —1)=0,00%3855

= 1) =0, 0028905
§—1)=0,0011929
{n— 1) == 0, 0005007
¢’ —1)=—o0,c002831
5 (1 — I} = 0,00009004.
:(# — 1) == 0, 0000449 "
i {h— 1) =0, 0000205

% (= 1) = 0, doooog4
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1= C=i(am) 3 (B1) 5 (y=1) 4+ (0-1) 1 1)+ et
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Ey = 1,);:.0,,,00.0004.4.
& — 1) 7=, 000C020
. (6 — 1) = 0, 0OOC00Y

ol :}H

1 — C = o,4227831%, ‘

ynde prodiret C =0, 5772169} qui valor autem ob
¢erminos feriei fequentes neglectos diminui debet ad
0, 57972164, VYhi in vltima figura taptum o&o vnitatibus
aberratur. .

§. 7. Pro eodem autem valoré aceuratius inuefti-

gando feries molto magis conuergens inueniti poteft, Gum

enim {it
JE T e 2 z . £ . s L
7=+t s e e ey i

ob 7.t =—]_2%  fomatur ¢ =27 -— 1 &t crit

n—1 S=—z

L 2 | -3 2
l — p—— ot —_“_a(zr_l.-.—_lji "‘E“' oA -+ 2 + ete.

Nl 77 ap—1 7lan— 5
a quo fi fra®io 3 aufferatur, prodibit terminus generalis
noftrae feriei

- r ' L L4 N
1"—“""!' -'_i'—'ﬁ[zﬂ—!}_}- 2 )3"" 2 +7t2ﬂ"";37+etc

o1 3{3nm~2 s(zu-?'j;

Quod fi ergo loco n fucceffine fcribantur numeri 2, 3, 49

5, etc, fequens orietur feries;
— . 1 2 :
I-C=-5 -—’r-”—i-;’;;-l--;—’;,—-}-';%—.--i— etc.
v Y 2 I . 2
"3“;.—5""';_—5?4-"?5?-4-'——?;5 +——"‘9_5,-+ ctc.
1 2 z E S -
i s el R sl e E ke R iy LS
’ I 2 2 2 2
-+ S E'.",—s"i"' ;"?-l"' P -t~ €tC.
- etc. \
vbi prima linea verticali =% . 2 reduct
vbi p : verticalis, ob Ty faare reducitur.
ad hanc feriem:

";5'1_..
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t—i+3 \7"1“1 s - etc,
cuivs fumma mamf’cﬁo et 2/35—1, qua {'umma ad al-
teram partem translata fiet nunc
2—2le=0C= 27 ,-!—-—-5+“,,-—l— ctcs

+'g—.?+ = 'Jr‘r\sr'“i‘;';;'i'“rﬁ-tc,
+;5—,—3+;5;?+5;—7+;?9+ ete,
+39-+595+?9?+ +etc-9
' ete.

Hacc feriestantopere conuergit, (vt ¢ivs fumma facile ad
multo plares figuras expediri poffet quam ante. Hic au-
tem notetur primae feriei fummam efle /2 -5@; fimili-
que modo fecundae feriei fuinima erit /3 —3, tertiae au~
tem feriei fumma =/¢—3, fequentis feriei fumma =/§—
fequentis =— /{— 2%, qui ergo valores feorfim. computen~
tur. His igitur valoribus, qui in fabulis reperiuntur col~
ledis, fupereft ‘vt fequentes feries i ¥nam fummam colli-
gantur: ' -
(5 Zerb & - ete)
I T .
(&t s+5 +m+aﬂ

e :Jr'-!" 77 —l— e —+- th)
L‘%+ﬁ+ﬁ+ﬂd

139 'V g
id quod per praecepta, quae olim de fummatione talium
ferierum dedi, hasd dlfﬁcultcr praeftabitur,

1587 179

b4+
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§. 8. Quoniam autem de vero valore noftri nu-

meri C—=o, 5772156649015325, 1am vsque ad 16 fi-
guras decimales certi fumus, fuperfluum foret iftum labo-
: G2 rem °
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rem denuo fuftipere, ‘vnde alias feries magis regilares ex-
peiidamus, quarum fumma hiic - n¥mero- aequetur. e
primo quidem fimplicifima feries hoc pracftans éx forma

principali , . :
C:I;{‘;’{_’é"l"%“l‘" = - il
par hanc refolutionem deduciturs

C= z~ [z
s , : -
— 1% |
ls

+
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&g __Jntr
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His enim adu colle&is vsque ad £ prodit fumma
Tbsbsdidee - - - i (k1)

quia vero /a fupponituy mﬁmtus /(x+1)alx pon dis-
crepare eft cenfendus. '

§ 9. Cum igitur per fcnem mﬁmram fit l"'*"
=l i
z + L —— nz + 3'?!3 4"." -‘i-' — eth
erit terminus generahs Hlius feriej
- i + R o - ete,
‘¥nde nofter numerus C fequenti ferje exprimetyrs
_— I ' '
C'_';-F 313+4I“‘ 5.15'_1—‘ CtC.

T - .
2.2 7. 23 -+ Popy i [25 - etc,
T .
2, 52 ‘-.35 + 4.31\ 5.5 + etc.




PEEE PN
'“‘]“;‘f—a‘“_"gd_s"‘{"‘,' - 54_5*!—' CEC-\

o ] ...r ..
‘+z_52_ ;E ;—F Hs—i- ete,’
B ctc‘ o \ " - -

§. 2o. Quod § iam vt f“apla htterae & B, vy &

cuborum, bmuadmtorum et altamum potcﬂ:atum, per eds
~wofter numerus C ira exprimerur: - . .-

C—‘oa—-~ﬁ—{- q'/—-—é‘-—}-‘;e—'-é'-{‘ efc,

R

etc. denotent fummas feriernm reciprocarum quadratorum, ,

1 Sopra antem iam Irucnimus hanc feriem - easdem  litteras
uluo!ucntem

. 1»—~C_::;(ac—-x) +i(B I)+ (fy 1)+ (E—I)+etc.i
quae ambae feries eo magxs funt notatu dignae; quod di-

verfo modo per easdem littéras &, ﬁ, Y 5, valerem ip-
ﬁlus C exbxbuant. - '

_ 6. 11, Varus dgitur modis bhae duae feries inui-
cem combinari poterunt, vnde concluﬁones omni atien~
uone dignas. derjnare licebit. Ac primo gnidem illae fe~
rles innicem additae pmiucent fequentem fum'nauonem'

X

—_— b ¢
1 05—3 s:+=v ;, —g5 TzE—37 7:++7?"" T‘pa'i"efc-

Tbl tantum: {ummae “poteltatum- parium. occmrunt, quae,
Vti inueni, per poteftates’ pemphenac circuli o exhiberi
poﬁ’unr, com fit -

— . - mt — i :
=T ) "Y-—-gas 5-—~§"s°z: '*?—5346: = g3 s GHC. |

Ll

Quare cum iftins - feriei prorfus fingularis famma fit = I,
Operae pretium erit, primores faltem terminos per fraé’c10¢
nes decimales euoluers,” - Erit igitur © ce

G g3 Ca—
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gl y— 0,8X16007385
v—i—31=0, 0OIIGI6ICS
§ —1—1}7=0,0295905446
Ig—i—i s 0, 0149082279
1 I

X Lm0, 0092898241 4
siiorum quinque terminorum fumma fam eft
. —0, 9565509469, o -
ita vt reliqguorum omnium fumma prodicere debeat

0, 043449053 %.

-§. 12, Haec fummatio eo magis eft memorabilis,

quod nuilae adhuc huipsmodi feries in- Apalyfi fint confix
deratae, - Hic autem probe notari neceffe eft, terminos ifti-
as {eriei ita difponi debere, quemadmodum ex combinas
tione binarnm praecedentium ~ferierum funt nati, ita vt
finguli termini ex tribus conflent partibus, Si enim verbi
gratia omnes partes negatiuas ad finitram transponere
vellemus, prodiret hac aequatio: -

PO L ICRL RS LA S S S of e = otiytsetiptsdetc
vode nihil plane cognofcere liceret, propterca quod ex V-
traque parte haberetur quantitas infinita; vbi quoniam
primi termini feriernm «, o/, £, €iC. funt vnitates, €X
his folis pro dextra parte oritur feries :

O S i o e uf e b B RS
quae ipfa feries ad finiftram reperitur. Neque tamen hine
fequitur reliquos terminos- dextri membri nihilo fore ae-
quales, guoniam manifefto feries ad finiftram pofita du-
plo plures contimet terminos quam occutrunt in parte
dextra.

6,58 |
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§ rs. Nuonc etiam ambas feries pro C et 1 — ¢
fupra §. ro, expofitas alteram. ab altera  fubtrahamus y- ac
prodibit fequens feries non minus notatu digna: o
BC—1= A i g —2B b1+ 1 - 3, titi—ig, Hs b i 24, Setc,
ybi tantum fumimae poteftatum imparium -occurrunt. No-
vimus autem effe - '
2C~1=0,154431320%.

Videamus igitur quinam valoges numerici ex quingue pri=-
imoribus -terminis nafcantur, et cam fit ' :

<

quoniam horum quinque terminorum fumma tantym eft
O, 1510586143, haec feries neutiquam apta eft cenfenda
ad verum valorem -ipfius C explorandum, fiquidem adhue
eflet incognitus, B

§- 14. Ad Hunc modum etiam cuoluamus expres-
fionem $§ 7. inuentam, ‘quag fecundum lineas verticales
hoc. modo repraefentetur:

olm

e s Y J
e L T efc-}
7 =t g =17 - etc. ]
29 5 = il etc,)

z{s_l_z_*__s

H

Vi

gh

t
Tfit

(3t

B ele e v G
——
“Nln

+ 4+ 4

vbi

s+ r—1f =o, 0510620645

s+ i—~33=0,0352288980

v —3{=o, 0214240158 .

v+ 3—30=0,0134425793 ;
W = 1= o, C0900I0567 '




T kA g ete, =16
T 5 b Ak b oete =23
1§ b A e =Y
' T b b deta =5 ¢
_ - gtc._ oo etc.
. His igitur valoribus fubftitutis habebitius hanc feriems |
i 2 alam G2 dfm b b 5013 i fO—srhetc.

accuratius euoluere’;

) 56 [ Sl

vbi cum .tantum poteftates: impares numerorum imparium
occurrant, hae feries per litteras fupra affumtas (3, 9, 4, §
etc. exprimantur, guandoquidern nonimus. effe.-

.»%3:%

Modo ante antem inuénimus’ effe - : e

2C~1 =343 —36, 510, i+ - g,+ +=- 30, +-ete.
. quae feries ad modo’ inuentam addlta praebct ‘
;_212+C-—-;7- = B it 5_2.5.5 — i35 {tete.
's'bl omnes ﬁaéhones abfolntat., conf’utuunt hanc feuem.; '
‘ 3 s”‘i‘""“’*“”“%"’ﬁ‘ 7’+‘F-Etc

cnits fumma quia eft finita = x — /2, eins loco tuto: hunc

valorem ﬁ:nbere licet, hmcque peluemetur ad fequentem
fummationem : .

gzmcm__p_:‘___s_g..ﬂﬁg—p 9+ etc.r

quae feries tantopere conue1g1t, Vt ex ea haud dzﬁcultex
valor noftri numeri C elici qucat. '

§. 13, Operae prenum igitur erit hanc feriem

- Quod quo facilins  fieri poflit, quia

. omucs litterae ﬁ, 3 ¢, 0, ete, yoitatem continent: hae
o vai-
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ynitates. feorfim fumtae praebent hanc feriem:
'zz"pl_sgi- +? 26 zﬁlrr'—-i—‘-‘iettr’ o

cuius fumma eft /3 — 1, quo valore hic i'htit‘)“d‘u&o erit

1=~ Codn (B-1)+ (5~ 1)+ ~3)+
Hic pro parte finifira eft |
r—li—o, 5945‘3489189'18356'

pro parte dextra autem valores fingulorum termitorue

repermntm fequentes;

= (0x)ete,

= (B—1)=o0,0168380752632095
(0 — 1) — 0, 00046 15969388358

4-

; 42
7. 43 ({— 1) = 0, 0000186367798808
s .p (f—1)=o0, 0000008716982752
—— (t— 1) = Q, 0000000438732781
W J—1) = 0, 0000000025047504
. ,,—,- (£ — 1) == 0, 0000000001244638
o +a (w— 1) = 0; 000000000006855 1

=5 (0~ 1) = 0, 000000000000585 1

Pro reliquis o, ocococoocooo0225

Summa == 0, 017319226990044.3

1—]liz=o, 594534891 8918356

C=o, 577215664—901:7913

gui- valor olim inuento,, ob leviflimos errores
dos, conformis eft cenfendus.

Alta Acad. Imp. Se. Tom. V. . IL. 152
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§. 16. Practer has autem feries, "quas pro deter-
minando numero C_hattenus dedimus, innumerabiles alias
reperire licet. Cum enim in genere ftatui pofiic

Corpidigigig, . . 42 — (% +¢),

x—+p
quia numerus ¥ infinite magnus affumi deber, femper i-
dem valor hinc refultabit, quicunque numeri loco p et g,
modo fint finiti, accipiantur. Quod fi jam hreuvitatis gra-
tia pomamus ,
il o 0L 3= et

Fa) T % T 1 ;] 1 I

. . . L S
b_ll"rjz+?hru+P_r3+P"f‘o - t“i-“mwi_P_"t'Lx’i"q)m

Hate iam forma in fequentem feriem refolui poteft.
- i —]etr
O-7g 4 Py i

q1
[ b § — Q—f-_..ﬁ
.;+ zjfr Zq’-i-— L2
e 2 Jits
&P lg-i—-s:

3 T __'.'q-{:-m
Pn-—;-»'pf Zg-&-u—n

vnde fzitur innumerabiles dinerfas feriez infinitas exhibere
licer, quarum omnium fumma eadem eff, fcilicet — C.
§ 19. Quo auntem hae feries magis -gonuergant,,
talem relationem. inter g et p affumi conuenietr, vr, gitdn-
i q+n i ‘.‘l 1. 1 ! T H >
do Z(;"M_ﬁ in ferfem refoluitur, eigs Primus termings ae-
e a ) . : A 1 " . ] i L -
qn_éiiﬁ evadat - ipfi i3> Er¥es autem habentur potifimum:
modi hunc legarithmum in feriem conuertendi; - primuos
: _ : o, PTIDUS
oritur eX feric generali

Hibg)ma—tggg-rgre ¥~ ete,

vh

(
/
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— q._;_u R .
” vbi pofito 1 -} x = sy , fit BT ey | hoc ergo cafiy
{umi conuenict p_._q-—»r. Sin autem hac refolutione vl
welimus

zmz-—z“+‘~~+ 2 -1t e erc,,

— - P
fa&o__x—_’—& g‘fH” , fit 2= e quo ergo cafs capi debe-

bit p = ¢. Tertins modus defumitor ex Lac refalmto%,
JiEimng 2yt zs—i—%’—%— 8¢,

T, N :.4.2;,__q+n . — o .
pofito ~ igitur Te T g Olit 2 o quo | cafiy

capi debet p =g 1. Hoc igitur cafw, vt p fiat numerns
integer, pro g fra&io aflumi deber formae = -%, tum e~
nim fiet p == m. At i ¢ fuerit numerns luteger, p vtigue
erit fraQio ==g —; cum autem valor ipfins 11 hoc cafie

2]

oon Pateat, eum ante @mnia ulue{hgau OPOI‘IP['

§. 18. Hunc in finem ::onﬁderemus fequentem fe-
giem cum f{uis indicibussz
f" 102 g 4 5

Ty, Tobgs I4545, T4, Tty
vbi indici generali # refpondebit . terminus

i e L T
qui i dicatur =N, erunt feguentes termini, mdxc:bus A1,
f—-2, #- 3 refpondentes ifti: N+n+:’ Nt a4 n;z,
N+n+:-+ﬁ+z+'m? vhi ergo nulla difficultas accur-

rit, quoties # fuerit numerus integer, Ponamus igitur in~ -
dlCi t refpondere Lerminum %, quippe ad caius inuentio-

2

‘mem praefens inflitutum redocitur, qui f fuerit inuentus,
fequentes texmini hoc modo progredientur:

X

‘Ha . iz
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T T

Zy, &-t3, &-+i4+5 245
ficque in generé indici # -t~} refpondebit terminus,

R e e R e
Quare fi numerus # capiatur infinjte magnus, quo cafix
termini indicibus # et # -4 1 refpondentes non ‘amplius
a fe inuicem difcrepant, iis -etiam terminus medius, indici
# ~- 3 refpondens, aequalis fieri debet, atque ex :hoc prin-

-CIp10 {equens aequatio conficitur:

e o R e N A e nE R e
=riidadib e o . - das
vbi ex vtraque parte terminorum numerus eff idemr, va~ .

-de fingulis terminis a finiftra ad dextram translatis et de~-

bite interpolatis. prodibit .
B=1I1 ~gti—:+i—7ti~F4g— 54 ot

in infinitum, ficque valor ipfius z per hanc feriem mﬁm-

tam -xprimitur, ex qua, cum fit
g =it i—Ia-i—F 4 etc
manifefto erit Jx=—=1~{2, idéoque =2 ~ 27 2.

W =

§ 19, Quod i igitur p fuerit fra&io formae -3,
refpondentes valores litterae II fequenti modo fe habe-
bunt:
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£ 3
2—~2]2

2 —2]2 4.2 :
42 —.z;l.zq.;_.tl..,;

Ha

©w B M
+ + -;l- LR
W] e W0 s W e

3
T

f——m, vhi-erat p—qet

Bg—i T By
vinde pro nofiro' numero C pnancifcimur hanc feriem :

4 r r - 4 3 T, )
-1 T Ty T T star s T, OLCe
—_—— e X P, il — etc
2(g+2)* z(ga)® (g4 a2+ 5(g 3-2)8 e
T R S U . S S etc
(g% a(g--3F #(g+ 7)* s5(g4-u)d e

vbi eft
‘ =3 74240 . . . s

vonde patet, quo maior tumerus g accipiatur, hanc feri~

¢m eo magis futuram: effe conuergentem. -

§. 21. Si quis autenx woluerit valorem nofiri nis
mert C accuratius .definire, ne opus quidem erit logarithe
mosy qui in fingulis terminis occurrunt, in feries refoluere,

numeros preet g fatuere, fed vtrumque pro arbitrio acci-
pere licebit, ita vt, poftquamr valor primi membsi Hj- lg

- fuerit expeditus, exiffente
. n: I +;+% +% & - . n""l“‘ i‘,

Quin- etiarr non necefle eft certam relationem inter binos

2~2lafioezdas

;

2=t T 2 :

‘ : ' 1

- § 20. Viamur refolutione fecunda logarithmo- ﬂ\
_‘1 LI S —— X - T l’l . 1 ~ ‘
! +:r(?1+q)2 + 2 (n—=-4)3 + + {1 4g7* -+ .ete. i
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totum negauum ieGLCaLﬁfﬂ' ﬁd mmma enem huius :fcriei 1
infinitae: ’ B

(iﬁ:;""zq'l"’)-‘}*(},_,}_,. é—;!:—,)‘“{“ (Ts Z;—:EE) + etc.
cufus loco confideremus haﬁc {eriem genemlem fumman.
dam: ‘

S = X i Xl o XU 4 XH - etc.

vbi X fit fundtic quaecunque ipfiusx, fequentes Vero ters
mini oriantur, f1 loco x fucceflive fcribantur valores x - x,
x -2, X g, quern in finem Joco litterae q feribatar

%, et quia differentia inter p et g ¢t data, itatuatm

p=x—-a— 1, i vt fit

A (e S .
X__.N_M (oot et X=X Zx_i_!,‘

et ita porro, Sicque fumto pro x pumero gquocunique Vas
lor noliri num.eu C erit C—= H—Zg—Jr-S fiue

,C_,I—{—ﬂ R TP -——_——-—-Zx—{—S

] X}t —
vbi ambo numeri x et @ arbitrio nofiro permittuntur, quo.
non obftante in fequente gcuolutione mamcmin/x vt va~
ma;zlem tradtare licebit,

§.‘22. Nunc igitur loco w {cribamus X - I, ¢t
valor ipfius S abear tirm in 8, ita vt fit

St X - X - X - et
eritque S’ -~ §—=~X. Verum com S fit certa fundic
ipfius &, erit per rédudtionem notiffimam C

S=§ 28 tis 8 erc,,

I, 23!’51"33

vnde nafcitur 1f’ra- agquatios - ,
X G+ St imies T Tete =0,
: - eX. .

I. 2. 3 4 &XF 1, 2, fod 0 K%




s

&X cuiis 'd'uobu_s prioribus membris, fiquidem fequentia
contirino decrefcere fpe@emus, concloditnr fore propemo-
‘dum 48 ==X dx ideoque Sz~ /X dx, quod integrale
ita capi debet, vt £ effet ¥ —oo fieret $— o, quando-
guidem fumto X ==oo, foret vtique C=n-/g

 § 28, Erit ergo - fXdx primus  terminus - no-
vae feriei, per quam litteram S exprimere nobis eft pro=
pofitum, -atque ex forma aequationis facile intelligicur fae
toi debere -

S _ﬁﬁﬂﬁﬂﬁﬁ%ﬁﬂ/ i T e EE A et
wnde fit __ _ _ o
' ‘is"F—-é-X..]*—”'d'x._!*_ BEdE o §a7% , Xy een

dx = dx d x? dxt 1 gt
Ads._.,,_gi_li' LoaddXl o, Fd3E , vd4E Fdsxm
G = ae g R ERE  YEE TR L e,
dsg . __ddXxX ads3 fdrxz 5, wdSE
d= T T ax v s b g b E e et
etc., .

quibus valoribus fubflitutis ac debite ordinatic obtinebitur
fequens aequatio:

— %y ad¥ VddX PATH |\ Fdex :
0""}1—}- d o +ﬁ;x2+ d x5 + & x% + etc. oy h

=X - 4z i v
—: ¥ +E

X o
=7 e
TE5"
€tc,.

Yade fequentes determinmationes oriuntur :
L ) n

6= Bo—sade, YI—iB—tadd, S iy —d ol
atque hine - ' - |
’ &:%, :—-;;,'Y: GS, 5:?;13? etc;-

‘ §, _g,%:
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§ 24. Hoc autém modo determinatio litterarum

' "a”,:’ﬁ;f v, 0, etc. nimis fit molefta; ynde vt hunc labe.

rém fublenemus , confideremus fequenten¥ feriem, vbi

iidem coefficientes occurrant, .eique derinatae fubferiv
bantur hoc medo: '

w :;x—f—az—{—pzz—{—-qf 2% 3§ 2* +e2’-ete,

Flog= - =i =ia -+=if iy id et

T — Aia 5B syt

RS T A =% me At et

VB =35 —t=rso0 = CLC,
© etc, - ' etc.

His igitur feriebus in ynam fummam colledis, ob
a=3=0, Bia—;=0, Y+iftra—i=0, et
nafcetur: ' -
O(1HIZHiR A2 il 2 s 2T BtC) =~
Cum igitor fit '
e I a Lk et X o R
g

- - ] . . - ) 8 I -
evidens eft quantitatem @ multiplicari per ~, ita vt

o (e — 1 L A —— : '
(-1 r, vnde fit oz 5 ficque tantum
. — I \

fir

opus eft vt hinc valor ipfius »in feriem refoluatur, quip-
pe quae conuenire debet cum ferie aflumta, ficque fponte
valores litterarum o By 7, ete. {e maniféftabunt.

’ . 7.

§ 25. Quo igitur hinc valorem ipfins v commo=
de in feriem conuertamus, quia illa-aequatio mobis. praebet

fA
£ =
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Bl ﬁatuamus V=thiz, v plodeat

U—iZ  su—g

u+z 2u+z’ S

binc erit 2 =—=17 {2y — %)~ l(z #-}-3) et difEelentLandG
dy—Z2h-285) | quam'ergo formulam vicifim ta integrari
oportet Vt pofito’. 2 ==o fiat u == 1. -Statuatur  nunc
#s2, ac fumto x — o flet §= —~oo: tumn autem erit
a’:z:_.-iL, €X qua lam aequatione e1usmod1 feuem pw

§ quaeri oportet, vt fumto 226 flat § = oo

k-

§. 29. Cum igitur hing habcamus 495 —1x eghdt)

pro s fingamus hanc feriem: -
25=4 +Bz4Cxz® -+——Dz —{—Ez’+ctc
vode fit ’
.Zi;::_-_—%—}—B—l—asz+5Dz*+"7.EzG~—l~erc 5
tum vero
4.;;-—-§—_,;+ 2AB+2 Asz—!— 2 ADg* +2AEz + etc..
_ +BB +9.BC +2BD +ete
- +CC.
quibus feriebus: fubfjtutis. . aequatio 4::-——1—-“—‘1‘3—‘_.—_:0
fuppcd1tat hanc expreffionem :
—2B—6C2x— 10D 2 14 B2 1 gF o —ctc. ]
+AA+2AB+2AC+2AD+2AE+2AF+etc —_—
—1 4+BB ~+2BC +2BD+2BE+etc l =
+CC 4z CD-i—etc.J

Ala doad, Tinp. Se. Tom, VP 1, A N - Hine
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Hinc jgitur ex primis terminis fit A=—'2; ex fequen-
tibus porro deducitut: | ' o
2B= 2AB-1x
6C=+2AC+BB
IOD.__.. 2AD+2BC _
14 E= ‘2AE+2BD+CC
' 18F= 2AF42BE+sCD
e Gz aAG +2BF + QCE+DD

et

6. 28, Cum igitur fit A=—2, fequentes deter=
minationes obtinebuntur: C -

S x ] _; sBD4-CC .
B= - 62 R

— ___.2BE42CD ) !
C= 1o s F—”, P [ :
D — 5_B+c, _ G = zBF_g_zﬂCE-F_D_B y -CLC.

Quo igitur has aequationes fimpliciores reddamus, flatuss’
mus B—2%, C=2%8, D=2€, E=29, ete." tum
enim determmatmnes inuentae dabunt:

::_-;;_., : :gg{-:}_;.z%(i
%:ms_g’ _. ._: : %: ,a@+=:§®+€€' ,
@::’-‘"—i—@, jﬁzaasﬂms%s@_;_z@:ﬁ)\
@——.__._—-——u"*‘@-"-%% N — 2804 aBECELDD

— 9 —

17 .
- quos valores multo facilins definire licebit quam fuperm.
1es &, 3 Y O :

§. 29, -Inpentis autem valoribus harum litterarum
% B, € O, etc. primo exit:
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S=—1 sz—}—ﬁbz +€2f +£§)z’+(€z’+etc.
tum vero hinc erit 4 — s » atque .o — u + s & vode pro.
v hanc “adepti fumus feriem: '

e z+9(°’+%z‘+(€z ~{—®z +etc.

vbi perfp1c1tur omnes poteftates Impaves ipfius 2 praeter
primam hic deficere. Cum ijgifur pofuerimus

_—I+d¢+ﬁz +q/z +32 et 4 ¢ + ete,
comparatione inflituta patet f'orc :

oz '5ﬁ?ﬁjﬁﬂ3—5—% e—eﬁ =€, vz efé,

His igitur. valoribus introdnétis fumma gEIJGIRI_I.S-S fupra
- inueftigata fier: o

S—éfXa’x-i— X—l—@ldx & %d1x+@f;§-{—§3d’x+ etc.

§. so. Quomam hic valor spfus o eft negatiuus
=, fequens vero littera B fit pofitiua, fequens € itee
ram negatina’ et ita demceps alternatim, huins conditionis
vt flatim rationem habeamua , ﬁmuique hos numeros ad -
€0s, qui Bernoulliani vocari folent,’ peaducamus, ponamus

L 2s=— i AzBe? —Cz5+Dz’ Ez’—-{«-etc. .
et facta enolutione reperitur
_ A:;‘, E__,‘!AD-:IZ-ZBC’
B:-??A , | F__sAE_q_aBD-_:}_CC,
C.".: 5_:_:_3, - , G __zAF—}-zaEIE-i—zCD’
D o 220488 -

tum vero erit o B
VTR AR B 08 41 D g — e
| T2 ~ guas
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“quae feries fi comparetur cum affumea, fiet

a— B==—ia,y=0,0=:8,
e==0,{=~—1C, yz=o, etc. "
His igitur literis A, B, C, D, etc. introdudtis famma
generalis erit: . ‘
S—-fde+ X—:AdX s Bj’jg Cis—“—{—etc.
Si porro faciamus A— 2QE, B__.a B, C=2¢ ctc re-
lationes inter has litteras ita {e habebunt: Lo

Yf—ar———————F= 1%[1}»—1*2_.‘?;_
2{-—'12! - —— . T
oy — %X & — 29€ 1 2BDCE
- 13
:3%‘5, @_zﬂl%—{-z%@—{- @:9
> - — T
D — MEBD, etc.

tum’ vero erit Co
S=—/Xdx-+} X %t +BEE- €L X -ete.

d x3

Ex his formulis iam mtelhgltur,- iftos numeros affines efle

illis, qui in poteftates reciprocas pares iogredimmtur; erit
cnim

--295: %—-3‘ o0 @:—-25 9“) Q"ﬂz?'gﬁo? €-—-29 5;"' ;‘

guos numeros vitra trxgeﬁmam poteftatern olim iam euolu-
tos dedi. :

§. ax. Hinc igitur pro noftro inflituto fequens
theorema vaiuerfale proponamus, :
"Theorema. -
Si propofita fuerit feries in infinitum excurrens:
S=— X Xt - X - XM - etc., -

tum.
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tum eius funma fequent mode exprimetur; - - -
: CSEL X X 1 dX | ¢ A S D«
SESXAE AR e S
1 47X : dex

P A B i = €tC,
vbi fequentes coefficientes depromere licet ex Introdudtione
mea in Avalyfin Infinitorum pag. 131. Hic autem notetur,
mntegrale fX da ita capi'debere, vt enanefcat pofito x = oo,

Applicatio

——ad nofttum cafum quo X ==

—_— ]%‘c._i-;
T w4-a

§. 32. Cum igitur fit X:;:;;+lx —I({x+1),
erit primo pro formula integrali
SX dx:i(x—}—a)—t—xlxe—(x—[- )I{x+ 1)+ C,
quac conftans € quoniam ita accipi deber, vt in‘t_e'grale ensnes-
cat falo ¥ = oo, iftud integrale in hanc formam trans-
fundatuor: '

fXa’x:mxl"—j;E-}-Z%‘:—l—C,
quae exprefio falto ¥ — co fit

JXdr= =00l 4 [1 4 C=0o,

vbi quia '
N E g ey A
I =l = = L

erit oo 19—'%5- = I, ideoque iftud integtale C -1 = 0, €rgo oM.
fltans C—=1, quamobrem primum membrum nofirac ex-
prefionis eft B |
7 — o
de.r_wa£;t£+lac—":"i_—l+r ,
.¥ide pro binis prioribus micitbris habebimys

-fde+;X::(x—.-;)l’£§'—ﬁ~l’it“+ d T,

w3 EETI I
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6. 33. Reliqua membra noftrae expreﬁ' onis nulla

laborant difficoltate, fignidem per differentiationem conti~

nuam reperitur:

ax . 5. L._"-'

dx— " [@aar ' % x)
| | %:I,g‘(ﬂm—kis“m)i
. | | %;1.2.3.4(~m+§5—m)3
=| B : %:I....ﬁ'(', {x+aJ’ vk gt = (m_;_,y);

. oY . FO SR S, I
 | 0 — Iapse 8 ( {x—l—-a)m 'J( &9 .(ac.-}.:)?.) T,

¢tc, etc.

ligitur fore -

;ji: . . a) jedr ] X-ga t
| | S=(x—3%)I== lx+1+:__—{x+a)

|
L T L 5 b
- Gown e
'I 4 1 I z
+ a5 6 (” (z+r) {x+u)*)
5

o o (@ T (= —;-r)‘"'(ac—l—ﬂ)f’)

I
x
A e (= i — )
7.89° WA T (g (xqea)?

_ 1 5 ( o t 9 )
: IRTRTRARY i (2 4=1) {x—4-a)t?
; 1 691 LA T — II
+ irat1z, 18" 575'(9@‘; T fegmrfit {:c_;-a)”)
S (a— a1y
PR R Y-t (% 1)1 [Xepan)t? /0
1 ErC. cic,

vbi fraliones fecundo loco pofitae 2, I, 5, &) 25 :f;, ete,
funt sumeri Bernoulliani ‘ocati, qui vlterius ita progre-

g5 3617 43867 1222777 8545137 1187820485 96977027 23749461029

.
diuntur: T, —;o T Y Tt ) s 3z 9
. L 8515841576008 0480285145337 © Q0270075042845
T abE H 170 b L P LT

§. 35

§. 34. Ex his igitar fumma noftrae feriei S col-
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§. 35. Hadenus numerum - tanquam variabilem
{pe@tanimns, nunc antem -fadta ‘evolutione ambos nUmeros
x et @ pro lubitn affimere licet, indeque femper.idem
valor pro numéro! noftro C refultabit, quippe qui erit

o C=r A, L i xS,

@1

atque feries S eo proinptius conterget, quo maiores Die

meri loco x et ¢ atcipintur. Jnter binos autem nume-~
T0s ¥ et @ ciusmodi relationem affumi conueniet, vt for~

A &~ T mo—s DProxime euanéfeat, Velut fi fie-
mula, 2 EE T ey Proxime evanéfeat, Vel

rit g3 — 10, haet formulas— i T—ﬁ,—ﬁtma , 1

- fueric vel @ — o vel g — I omnium autem minima fiet
Mumto @==}, ‘tam enim ifte valor euadet .5 —;%; vnde

JIC 4317 )
patet, perpetue expedire vt fumatur a =, Quamobrem
fi fuerit x numerus integer , primum membrum erit

‘ . I
Tt L L, -—i—w =

cuius feriei valor quemadmodum inueniri debeat {upra eft os-

tenfum: erit fcilicet
2._2],2_.;_%_-_;_.;_{_;_!4;_;_, Tt

LR -y
Moc igitur -modo noftra expreffio maxime cohuerget, et
dummodo numerns # modice magiius  accipiatur, pauci
termini - fufficient ad valorem nymer; © fatis exa&e eru-
endum. ' ‘

§. §6. Poftquam igitur valorem nofiri numeri C
per feries infinitas cxpreffimus, videamus, amncn etiam
per formulas finjtas integrales exhiberi queat, vode tutius
concludi poterit ad quodnant genus quantitatum ifte np-
merus Ot referendus.  Ac primo quidem fesies indefini-

- S ' .. ta
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ta 14131 + W . +n, ex euolutronc'
(1 — ”’W
T~ X
po(’c integrationem fatuatur x»— 1, vbi iam numetus'
tam fractus. quam integer effe. poteft,. ficque - -habébimus
€ =)
T ey |
fiquidem - loco # ‘numerns infinitus acmpxatur. Inu'eﬁige'.;
mus ergo etiam. formulam- integralem, quae: pofito. x¥'==1

5 ﬁqmdem

hums formulae mtegralxs nafcxtur f

"'"Z?I,

indefinite nobis praebeat /#. -~ Cum autem pofito ¥ =«

I—x" ., I—x" :
fiat —mn, erit [ — In; vnde patet, fi #n des
B ) L= X o
notet numerum infinite magnum , tom fore

L —xYdx r—x®o -
c=yr—xDdx_i-+
1~ I—X

vbi fcilicet ftatuitur x — 1.

§. 37. Ef vero porro
xtrdx dx
e n p—— g -_‘-
It —x") = nf — et I(r—x)z fx—-x

quibus valoribus fubftitutis per meras formulas intcgrales
habebimus: :

r-—x“)d o f X d x I dx
— " I —x
quac exPreﬁ"o 1ednutur ad- hanc formam:
a" d x “"’dx
C=—siffy =,
I~x — X ,

ita vt iam’ C aequetur dlffewnuam harum dparum formu-
; ST T - Jarum
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larim  integralium, fiquidem poft int@g;gﬁg@gﬁg@amg
- W= I, CXPONens- wvero ® capiatur _infinite magnus; vnde
patet, hanc formulam eo Propius verum walorem formu-

lae C effe exhibituram, que maior mumerts » afamatyr,

§- 88 Verum etiam has formulas ab exponenti=
bus infinite magnis liberare licebit, ftatuendo =2, et
quoniam caft & — 1 fit etiam %=1, in formulis integra-
libus hinc eriundis capi debebir =1 Quare cum

hinc fit wx""dx =4z, tum vero x == 2", hincque

R

~x 2d e
~dz : ] N N
7
nofirae formulae abibunt in fequentes:

R §
dy—iz

. X
v o2t d o d
C=—yf 222 4y 22
I—3

- ol
I~z

. 1
Notum autem eft effe /2 =#nl[z"—1

“ . b 2
quo valore in priore parte fubftituto: fit

d
C:f;]—:—l_f £

I—z=z

exiftente # == oo,

¥

fi modo poft integrationem pomatuyr 2 == £, {ta vt haec
formula iam penitus ab infinite fic liberata, Quag per wuni-
cum fignum fummatoriam ita exhiber; poteft:

C=fdz (s 4-2);

F o—

Alta Aead. Fnp. Se. Tom. V. P. IL. K fcque

!

P
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ficque tota quaeftio” circa maturam- rumert C eo reducitur;.
vt inuneftigetur valor iftius formulae integraiis: | -
¥ 1o 1" " N O ’ '
JdE (Il | | '
wsque ‘ad z==y extenfis, guae forma

g termino %= 10
ttentionern. meretis. Enpidens antein: eft,

vtique omnem 3
priorem partem Buius forginlas
cdE e e .
B __

hoc_cafn fieri —- oo Deinde eriam offendis alreram par-

infinitwn negatiynar pras erey ¢ —quo—intelligi-

da
tem [T
A%
iundtas valoremy fnitnma determi~

tur, ambas formulas. €ob
natum producere. pofic.

§. 39.. Ceterum quoniam fupra nonpullas eximias

propictates. ad nuMErUIM C fpedtantes. deteximus., oOpepag
pretium erit , eas hic coniundtim afpedtoi expofuiffe.

Notetur ergo litteras ey By ¥~ 3, ctc.” defignare fpmmas
fequentium feriernm & -
R T T iaalu Rl
=+ &+ 5 % - g et
Ve - A e S i
ST s A 5 et
ete. etc.

guibus: valoribus conflitutis fequentia theoremata funt i

wentaw
I 1—Czi{o—tj43(E-n) 5 (v 1) 41 (0—a )+ ete
T R DU PR Y P R e & e

AL 1o (e b Dok e i) B En T I
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V. 5C —s =32 B) {41 8) + (-1 ¢) +CH—3 0 +-ete.
V.a—2l—Cz(}. i) ( BG4 :;;e jetc.

VLt —elaOm (it

(""————-'5) 1 (H AR ?3)4—3&'.’.

VII.IzJ:C"————ﬁ—b-_-ﬁ-&- Py 9+—Hu4—etc ‘

VI - I~ Co (1) (o 1),”6(4,.) Lo(0-1)4-ete,

Hic fcilicet vﬁmjuﬁ et C—o, 57-72:‘56649015325 fine
Cosditididt. o o o i1in
fumto pro # numero infinito. C

'r—\\.




