_ assignare , integrali gcilicet

CAPUT VIIL
BE
< ALORIBUS INTEGRALIUM QUOS CERTIS TANTUM
CASIBUS RECIPIUNT.

Problema 38

330.
i tegrall f a” 0% 1 it i ipit
Avtegrails - ——— wvalorem quem osite == %1 reoc 1t
o _’/ (i . ’15'.‘23) ? p Pty

ita determinato, ut evanescat posito

= 0.

Solutio.

Tro casibus simplicissimis, gubus m— o vel m—= 4, habe-

mus posito @ = 1, post integrationen

f oz rox
—_—— T et - 1.

e —za) 1 (L —zx)

Big

Deinde supra §. 110, vidimus esse in genere

W g m ™ g i
/ p— f —_—— ]/ (4 —=a 250

7 (4—xx) -1 ¥y (4—zx) m 4

casu erge x —— 1 el

/‘ 2™ om /‘ 2™ P
1/(iwvxm)__zrz—‘—i Y — xx)
alores progredien-

ande a simplicissimis ad majores cxponentis m Vv

do oblinebimus:
*E




e
i 204 ‘ CAPUT VIIL
i : :
[ o= __n wz_
r: V(4 —xx) 2 J Y=z
i . a®dx 4 om . : a’ e 2
; 2 Dz 3w x*dx 2.4
| Y4 —as) T 2.4 2 Yl —azx) 3.5 '
”‘{ /‘ z° Da 1.3 7 ) z' Jx 2.4.6
A —_— e TS — — -
HE l' . ]/(‘L——.rm) 2.4.0 2 _/]/(1—“—3:;2:) 3.5.7
. /‘ 2¥0x  1.83.5.7 7 / z? Qx _ 2.4.6.8
J Yt —wa) T 2.4.6.8 2 V(d—zxz) T 8.5.7.9
i.‘T . -
ﬂ | . | )
‘ /[ 2*"dx 135 ... (2n—1) =@ n/ﬁrﬂkk‘ﬁzgpﬂ.é.ﬁ... 2n
i Sy —ax) 2.4.0 2n 32 P=xx) 3.5.7 ... (2na1)"
i
Corollarinm 1.
4
L 334, Integral znoz it 1, al
I ‘ 1. Integrale ergo ————, positlo x = 1, alge-
9 ° ° Y —ax)
f! braice exprimitur casibus, ¢uibus exponens ;. est numerus integer

{
‘if nmpar; casibus autem, quibus est par, quadraturam circuli involviy
i ' semper enim. 7 designat peripheriam circuli, cujus diameter - {,

I
‘H.?Ln Corollarium 2.

332. 81 binas postremas formulas in se multplicemmns pro-

) Q’f _ > | dits : .
r ﬁlr ] . . _ f mn’_n 'a - | » e n #{— I a T . i s S
LY W —za) )y —an) T 2n412

ﬁ \
L | | .
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posito scilicet @ == 4, quam veram esse patet, eliamsl n non sit
puUmMErns integer.

Corollarium 3.

555. Maec ecrgo acqualilas subsisiet, si ponamus x — z¥,

iisdem conditionibus, quia sumto & == 0 vel x =14 fit £ — 0 vel
— 1. Ent ergo

. ::e_nv-—l—v—-: a: Zznv—-}—nv—mr aZ 4 oy
vy - . / e — - .=,
,,/ 1/ (t — =) o ¥ —z*%) 2n—+4+1 2

gt posito 27y ——y — { ==, fict posito z =1
/‘ R /‘ ST Jz 1 T
J oy —=n"J yu — =) Ty 02

Scholion 1.

334. Quod tale productum Dbinorum integralimm  exliberi
queat, co magls cst motatu dignem, quod aequalitas haec subsistit,
etiamsi ncutra formula neque algebraice neque per m exhiberi queat,
Veluti si y =22 et p—=0, it

/‘ 0c /‘ zzds  _ 1w =
J 7a ==Y ya—sHhT22 47

similique medo:

y — 3, }— 0 fit f} ¢ zﬁﬁ).fﬂigjzﬁ)zl :_r:__—-:_)
y — 3, p== ¢ fit f],(f_a_ig) f‘[,(ii_rzﬁ):é.f—: 5
y = 4, L —— 0 fit f1f(af25)-f,f(f4_825)$% Zi:gr—,
y—— 4, =2 fit f](lz_a;’q) fy;(jis ;I;zi:f;:,
y == 5, m= 0 fit fj,(l_‘“zm) -[1,(2,19;5) =TT
=0 p= 0 [y u‘(zlﬁ_az?ﬂ) = T
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_ e e meda 270w 1 ow ___w
v=5 p=2 6t [ o5 [ = e =5
— —_—a p =3 0= 289 ™
V—"""BJ ]U' ""—_J ﬁL f'}’(l-—-—z“‘) 'f]qlwz”’_}_"z':_ H:;.,.

guie - Theoremata sine dublo “omni attentione sunt digna. -

Scholion 2.

. . . ; . ™0z
335. Facile hine etiam colligitur valor integralis [ =
' . ]/(.:z:-—-zmca.
posito =z == {, s enim scribamus z —— sz, fiet hoc integrale
2™ Jz ) ‘
‘2/ 7 ); quocirea pro casu x —— { mnanciscimur sequentes
1 = o
wvalores; .
/‘ ox f AR 1.3.5.7
—— =T - — 5
v ]/ () - ]/ (x—zz)y  2.4.6.8
zoz oz 1.3.5.7.9
< =i.m S— 3
]/(3?———-3:‘.1) V (. — zx) 2.4.6.8.10
2 0= 4.8 .
—_— = . T
(a,—r-:z') 2.4 . :
2*dx  1.8.5 ™ x| 1.3.6 ...(3m— 1)
/ —— — : - M
]/(;r,m«a.a,) 2.4.6 J Y@-—zxz) T 2.406... 2m

Minc erge integralium hujusmodi formulas Involventium, quac magis
sunt complicata, valores, quos posito @ — { recipiunt, per series
succincle exprimi possunt, quem usmm alignot exemplis declaremus.

Exempium 4,

336. Falorem inlegralis f},(lixﬂ, posito x == 1, per

seriem em}’ub ere.

—1

Integrali detur baec forma f},( —— - (i —}—x:c) T2 ut ha-
beamus .




- fw’(wx‘})_-—f]f(l—m) (1 —-jzo+
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=

4 1.3.58 6 1359 8
227 e — I B A 1
2 o.4.0 € 2.4.5.0 )

singulis crgo terminis pro casn @ Z— 1 integratis, orietur
ax 1.0 1. .25 1. gead.dg
{1} 292 ' 19 __ elc.
f‘l/ (1 -.:\.4_) ( }_ 416 #4.106.30 4.16.56.64 cle )

Corollarivm

337. Simili modo pro codem easu @ =1 reperitury
r =dw
fvcim=—1— + $— ;
xxdx T 13.39.5%, 4
[ =T~ 5+ wojrois T ete:)

f ,';:SBE____QF 4 G H] + 0 Cic
—_— T ;'-—'—"—— — = C -

ar

k)
]
(¢}
—
(=]

C‘l Th e

¥V (1—axt) E 3.5 .9 7.9 g. 11
x3dxe p/ . .
st autem f,/(T;{f) —i1—13/ (4 — 2", ideoque =}, posite

z—— i, nnde hace postrema serics ——

I, quod manifestum est.

Exemplum 2.

338. Falorem integralis f9x 3/ IEeER casu 2= {, per

1—xx

-~ seriem exhibere.

Cum sit
_ - 4 1.1.3 .-
Y (- ara) = i+2aa,xm7—aa,—}—2[b 28 et
T N ox =
erit per ITF:T) multiphcando et integrando
1 axx 1.1.1.3 2 H 3.5.5
pyf T EEE JE LI .1.1.35.5.5 3
fa } 1—xx ( —i CL _2.2.:1.!].03 _+—2.2..'.§./“.6.G ar -— GtC»}

unde peripheriam ellipsls cognoscere licet.
Exemplum 3.

830, Fualorem integralis f 7 9z

VEG—aa)’ casw x 24 ] per

- seriem exhibere.

Bx(r—}—x}"‘ -
1,(35 “xw) , ut sit —=

.[]/{sc-—-xx) (1 — -’15"—['—':14 : ':r;'_; :—l—etc.):.

Repraesentetur haec formula ita f
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unde. series haec obtinetur:

g 1. 9 1. g, a8
o L —_—1 S AL |
'l/x(|—-—-‘x.'r)“"“‘7r(i a +4 16 ./!..10.5{) —l—' t‘i(‘,.)

- quae .ab cxomplo. primo laud diflert: - quod- non mirun, cum posito
xr — zz, haec formula ad illam reducatur. '

Problema 30.

/R

340. Valorem integralis /2™ " Jz ({ — 22)  *, quod po-

sito z —— 0 evanescat, definirc casu = — 1,
Solutio.

Reductiones supra §. 118. datac pracheat pre hoe casu

[£8

B4
E 2™ (4 g
Sa™ 1t g (4 — X a)e 4 j— : —
, M= = 2
L 2 Ll
- -—-!-—--wamm"’ 0x (1 — zx)a :
o= L= 2
sumto ergo p—2n — {, erit
ST (f ) T P _fa:-m“‘. 0x (f — xad
posito =z — 4. Cum igitur in praccedente problemate valor

s a?: .
fT_H—) sit assignatus, quem brevilatis gratia pomamus —M,
} —_— T :

hinc ad sequentes progrediamur:

f A0 gy
¥l — )

L e T— - ‘%_____.. I .
(=) (m 3= 3)
3 5

3
SEm 0 (I — zx) — ™M

Kl

S g (4 — za)

SR = R ==t Y ey &
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et in genere

n--_.'_
1.

VIIL,

5. 5. .o Tan—i} M.

.'j'm’”"“‘ax ({ — za) -

“fam duo casus sunt perpendendi,
par vel impar: si cnim

T (mA(mA-E) (m5) . . [maa— )
prout 7 -— {

m o— 4 sit par, erit M — L% . (m—a) m,
Zog oLl {m-—1) ' 2 ?

m-—— 1 sit impar, erit M — 240 . (m—2)
Fobogaaa.. {m— 1)

-~ Hinc sequentes deducuntur valores;

200

est vel nnmerog

27

‘/fax]/(i — ) :':7: Sz ox 1/ (1 —-x.r):%
C[xE 0y (4 — x2) :ig fmsaa:]/(i —xx)—=1.%
’ A ‘ -3 %
f?: ax]/(i —-—xw):/:‘ﬁ.z; fﬁtf’aaﬂ]/(i _xx):._% ;—;
6 A —— 1.5.5 ™ 7 — a2.4. 6
Szt oxy (4 R T A S ax]/(i — xx) /1. 5—;—5
. 2 3
'faa:' (1 —zz) — lg fxa:c(i-—xxf:-,}
.'V . E
Cf2 oz --—xxf:g =2 S20x (4 — za)* = 1.4
Sxt oz (1 — ax) g e S0z (4 — xa) :-}.7'9-
2 3
5 . _ N — 1.5 5 3w N 2 c e B
S oz (1 R Jx'dre (1 e 22) ___gf;——l—x
. 5
fax(i —zx) == I Sxdx (1 — za)® ==}
' 2 %.__ s 3 2
S dm (i —am =50 SEox (4 —aa) =1 . ¢
j ‘ 5
| (02 — za) = : i “‘5: S20r (4 —za) =3 . ; j‘
5 5 '
6 — gy — 1238 ST Ty E o 2 4 8
ICL‘ am(i .ilCL) 610.19' Fa f‘I a'l (i—’_xx) - '9.:1.1:5
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Problema 40. . S A
m A T "

344, Yalores integralium = — Cl / ———
: a3 [ k) . £
Y.L —a7) Pty

Solutio.
Ponamus pro casibus implicissimis®

oz : ff . agr  rrax
J / BEC LSNP L
D 5] L ' . ] i "

¥ (4 —-x5) y (1 —a7) V(1 —a?) :
f T T pw L ]3) 7?")1’_.__ — B _ Ta?_m ::d’ |

Y(i—aty 7 y—aty V(=)
et ex reductione prima § 148. positoc a =1 et b— -1, pro’
‘cq'su z =1 habemus ' -
]J..

ol
fxml—i—n—-dr A (1 _— xn)v‘ww v MY JE T 89:'('1‘ Hzn)v ,

mv+n).t—g ny:
ergo pro ._.13.11;01_1 _ub1 n = 3, y— 3 et p—=— 1,

—1 : ' X
m-}-s2 —_— ™ 1 £ e B E]
Jamte g (1 a,) = /AT 9z (- @) t
et pro posteuou, ubl = 8, ¥ = 3 et e — — 2 <
. ._..._..g'. B __2
MAEL Yo (] e ) B T e D 4 e 3%y FC
S % o (1 ) 7;1-1—1fx Dz (1 x®)
hine obtinemus pro forma priori;
k] xd o ' xRI%
= =0z _g [ o
1’(3—3-5333) 1’(1;‘:}9‘3) V(i —=x9)
~___.L ®_—1A f x302  _,p f x5 g ~30
V(=) V(i—s9) f 7 V(i)
xCox " 14 A xld% .. 35 . f wSax " _ &G e
3 — 36 5 &7 R T
G WS s R E Y
xY g __1 4.7 et .'x.‘.,__z _xTdx _3.6.9
3 . T 3.6 -9 A fﬁ G710 B f.ﬁ S T % ! C,
3/(-;—2—3:'3) 1{1—=3) 1”(1;—;cﬂ jff
x1%dx 1.3.7.10 f ;’36?.:_ — 25 8 ] j“ x'4gdxe __ 50 g2 C i
5 T AG.gaz - )W F 0 T ipa0a3 3 R I RPN it
t’{‘z-é:ﬁ) - V[1—=3) ¥{(1—=x3) :

etc.
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“al pro forma posterior:
x - edn e ,
B e A It
kS 1/(1——«&)2 ¥ (—x%)? V(i) T
_.j‘__fii’iu:g.y (w_“f__f’_x._;%qgr _f__x__ax__ c/
I - 2 !
1/(“—‘353)9 V{(i—=x7)? (1 —W?J’
efida’ 14 pr f #1028 f 8ax 36 v
i 4 — b 3 5.6 1 T gy
']/(1——3:3)’ ¥( 1—ax3)? : J-’_(l—wx'f?)ﬂ .
xVox 1T A/ [ 21%0x . 2.8.8 Y ]’ xttgx _&609 C/
] = a.5.0 4 a T aby 3 T ran
¥ (1—=3)" 1 Ve ¥(—a5)®
xT2AX 340700 A f xt3pxe  __ ab8.12 n’ g;“hﬁx _ a0 gaz c/
5 T oeb.80 3 3.6y 12 ‘ T 71008
¥ (1—x3)2 ¥V (1——2x3)® ]/(1—-.:3)3

md& - eoncladimus fore generaliter:

I

Ch e 3D

A

f .'J.’-‘Sna::}’,;
]7(1~x3)

6. G.... 3n

r

2.5, S.‘“..-(3??‘~—~1‘D_._B

. ‘,-L.ﬁ?l—l—l ax
o |s -

]/(i—-'ﬂt?:'3

/' 23T )

4.7.10. ...(3}@1—1)

3.0. 9 3n
T 5,8.11....(31 +2)

Frx L 7.... (Jn--zz)

3 N ~35. ...(3?:.--1)
]/(1-——:52’30)

I e 2.5, 8. (3?7—-1)
5 T 3.6. Quen. 3n'
(=2 '- ~

i/’}vfm-{-a aw 3,6‘. 9.:.._. ‘ 3‘?1:

]/(i &3) T 4710, (Bret)

Y~z i
:notfmdum autem est esse C:f et =1,
fifo : ; T *
Corollarium 1,
_ 542, Hae formulae variis modis combinarl possuat, at £gre-
gia Theoremata mde oriantur; c:ut ‘scilicet ; : oo
:1:5__’_1,,8.9: J”“l"g 0T AT/ i / 0w,
: 3 Sn—i—i un-{—":

) .7 i,”/(i ‘__:3;3)? :

]/(1——9,

V (i —

Tau-l—x a T xﬁnam ___ A B
3 . 5/ . '_'—7--3{1-:411
I N (B

ot ” / | aa" /‘ '2”8‘13‘
..3 . -
-1 ,]/({ — ) V’(i_ms)

C/
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a31t2 e /‘ adr 3 . 2B’C. (] f gz ‘
) = Gnrz I
1/‘(1__3;_3) y’(i—-wa)z F it 2 an-+2 y (i--ex 3y t ‘

In computum ingreditnr,

“Corollarium 2.

343. Quia nune ratio exponentivm ad ternarimm non ’Imphug

21 Ja a1 Do !

[ e
yor—=% T it —a®)?

j :1:‘}‘ ()3-'-' )\——1 aﬂi‘ 1

Ve —r 7 Y-ty N

. w)\. {).Z' ‘m}x-—-—:( ax L 1

f 5 St 3 "“"‘?:
Vit—z% 7y (t—a?

oz

f“'xaiv
{ 35—

yit—a%

5 ’
Vi1 —a)®

erit generaliter :

A

- quare ex binis postremis consequimur

rox

S
yi—z%°

Corollarium 3.

844. Ponatur x —z" et An—m » ¢t nostra Theoremsala
sequentes induent formas:

A -2

. = —}—:m——-ra =z

3

V(1 — 23y
M oz

I3
Y (4 — 2
~TR—1 az

3

¥ (=25

s}

]/ (1___,-,3n

1 p g Dz
rnf5'

Yy —z*h
f 21z FAaa P F 2
Yy —22"

AR 0
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Problema 4i.
i . . 2™ Oz . . i
$46. Dato integrali [ -, assignare integrale hujus
(1—a™)

. Tm—-]—)m—: dx
formulae [ X posita x 2= 1.

(4 —a") 7

Solutio.

Ut integrale sit finitum necesse est, ut m et kK sint numert
positivi.  Cum igitur per reductionem generalem sit
®
M—f-T—1 —_ vy — Tm—1 — Vo
Sz dx (i z ) mv-}—n(};t.—|—v)f$ 0 (1 & )

ponatur ¥ = n et L= k —n, ut sit p-v =k erit
f Zm " g om /‘ ™ Jw
. n—k — R n—Fk"
‘ , m k TR
(t—z") n - (1—z") =

Ponatur ergo hu_)us 1"01'mu]a\, valor, quia dawr, ==A, haecque
yeductio vepetita' contimie  dabit , posxto brcvnat:s gratia P prp

k
(=
Pt »_ﬂ__ﬂf — A
P
7 ag;- nr
P T m ~4- m--k
g™t g m (m—[~n} a
P T (m+ if) (mf-n—+ ]{)
Zmti— g m (m~p-n)fm—~2 ny .
P (m—-[—A)[m-—-}-—n-—}—-R)(m—-}—’)n-—f«!\) "
M HE—T 3 4 - 17 (nz " ?;i.) Qn + zn) v fm (c&-v—- ﬂn]
P — (n. Ip ey ky(nn 2004 k)__;...Lm%.—\q——i Jnrhkl
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X

Coexrollariam: 1.

ST x#?’am?
i 3:&6" “481 ﬂ:*snmch 1110(:10 alia formula &t " —————— 1T

n—q

n— K
posito 2 == {, at brevitatis gratia- '501‘1bam1 Q- ;“3‘10 (i B,
habebimus S
ppan—r D _ p (p_lr_n)(p—}— 2 n) R (r:L——- 1 )11]' :
./ Q T (pq) (pnng) (pr2neegy e [p (e — 1) gl
quae totidem atque illa continet factores. o b

"Corollarium 2.

', 847. Statuatur nupne pI— m -k, ut posterior numerator
aequabis fiat prioxi deno‘mmatom, et productum Haruinm. duamm dors -
mularum est :

L

m (m—-m) (m——}—— 0?1) . Tt (o — ij‘n]

AB;
(m-+ ix-Lq)(nz—y—;rzw-:—A—&-q)(mA-”nf; k - q) L (am- i ) n—l-/t + f/] ’

,5‘.1

ey Ty . D0 st .
“ﬁat pmr m—}— k—]— 9= m ——}— n, seu g——=n — .k, .ert hoe PlQ‘ ;

"ductum —

A B jdcoque

—1—9'11 HEEY “
! . R A :
/_7 Mt-tn——1 Y \/,rm—J—k—}*an—: D “m1 / W1 ) o - fxm+1ewxaﬁ:‘ :
n—k ' "k ~ ng— k T R
n_k L 1—-ai 22 N
(=) 7 () (e (e,
quod est Theorema omni attentione d]trnumﬂ“ cum ‘hie nofi’amplivs
opus sit, ut ¢ sit numerus integer. ._;T e 4
f’fp S TR ! ' SR i
Co v1,=~e'~I--=-1 ar 3 v, FT ' T
N \ ! . Y .
348, Quarel locor, m*—+- R $Cllba1'ﬂus M crit: T
i "mmm - a

*'Tl“i*?’""*’agg 4 A ’,2"m_1 a ? .l?m—;_k—".-" a:.rL
s r(&if"rx ;-, m",l cod ‘{i;): )n“ te (i'"‘q ) (i #mn)n -
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,.?l 1'(}%

e i

Fling si. sumamus 4k —=mn, sew m=n-—k ob - f %

i (iw- ;‘U")TL

7 —k
A

R S — , posito @ 1,

n — Kk in— k

. el ar: ; ,1,‘,,4—]—}:~1' ) ')‘; 4 I k—1 a x o .
J = S s
K (1.._42-_-1) an (1 in n l" . (( ?1) w M1 &1 .. i

Ac posito z = g¥, tum Vero R IT p, yR I ¢, O k = An, habe-

———

evit

‘_..—-

Ditur:
‘Al / b1z bz o et g
A (‘i -'—:-;‘?J)‘l'—‘)x : (1 _ ,*),\ o ‘; “"‘___ _zq)-..-'—i.‘.

v

_Sgh‘oli:on i.

340. Theoremata particuliaria, quae hine consequuntur, ita

se habebunt:

a7 i Ja _1f o o

(1———11) (1-—57{) 'i-—S’L'JU)MQ-;;L'

| R b o ) ] |
M R:“fs = fd ..az Iifs oz :nﬂ'a
. - -i“, (1,_,_.‘-1-5)2 ]r/(_l[ ———:E-sj :IJ.‘.: .""V (’i J",,‘ w L "Jun-P/

_ 1 gz phtt A 1 a 2T
n=d; k=25 f T F =

I . 2 . . O N .f

il —z%) jv"(i,—'*-’ﬂg 1 (1 a?”) H j

‘- | R 69: r ot o "'9339"
UL n=4; kot f 22 A i‘ — , '.”,.
X ' TR S AT T

L ety Y i —aty Y (e

LLonz=2 kol

ll

4y k=2 Jf‘”—"la’ﬂ '~“‘+’r)r‘ 5 Ta.u 7
=4y k=2 - - N2y :_—'
= f ey e e R

amde k=3 / F g ”+2 BE i /‘ o v
iy K253 7 . . == =
; e

i & e MW Eo J‘
Fmety ety ey

etc.

i
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gt =1 J '
% ad rationalitatem re.

© Ubi notandum est, formulam f

n—
: o Tt . oh
duci posse.. Ponatur enim —z" seu w" = ———, unde
P 1 — wn ? i + 2’,"" dC
— T — ~ . Quare -cum formula nostra sit
x z '(1 +z") .
”;ka _ ‘ z“'—k_“az e
= e evadet ea == -, Cjud intee
1 =" ,
grale ita determmar; debet, ut evanescat posito  x == 0 ideoque
z o= 03 tum vero posito & == 1, hoc est 2 —co dabit valorem,

‘gquo  hic utimur. DMox autem ostendemus valorem hujus integralis

'zn--—«k-——raz . . ) ) ) 5K’.'n-—--k—-—:‘Bm
j ——————, posito =z oo, ideoque et hujus —_——

I e i n—_k
e =
per angulos exprimi posse, quorum valores hic statim apposui.
8 . . ™t d ‘ :
Deinde etiam mnotari meretur formulae —% haec trans-
' (1-—-—:0} n _

A X3 Zk‘-—.I az
formatio o,uunda, posito 4 —x®—z" quae praebet — f[o—no-
- Sy
ita integranda, ut evanescat posito z == 0 seu-z—=1, tum vero
statul debet @ =4 seu z— 0. Quod eodem redit, ac si mutato
_ . 2T 3z
signo haec formula ‘ “____m-'lta integretur , ut evanescat,

(1 — ="
posito z——0, tum vero ponatur z == 4. Cum jam nihil Tmpediat
quo minus loco z scribamus @, habebimus hoc insigne Theorema :

2P D e el P
n—k ne—p?

(1 — 2®) =~ {t—a")y &

-r
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jta ut in hujusmodi formula exponentes m et i inter se commutare
liceat, pro casu scilicet = 1. Ita pro praecedente formula ad
" rationalitatem reduncibili, vbi m —n — k, erit '

foatk— 0z [ &t da
—n T T'
(4—ma ® (4 —- z™)n

unde tequitar etiam fore, posite 2 =2 oo,

/‘ 571-'—-’2—"‘_1 az zk*—""l’ az
{ - z* “‘f R

-

Secholion 2.

850, Minc ctiam formularum magis compositarum integralia

pro casu & == 1, per series concinnas exprimi possunt. Cum enim

in redoctione supcriori, posito m—~k —=p seu k— p — m, sit
gmtrtrtgyn m 2™ Jo
——3mE e

(1 — a2 = (4 ——a™ =

¢ habeatur bujusmodi formula differentialis

™ dx
m-—-l—-:n:_,U_.
(4 —az® =

oy == (A + Ba® 4 Cat® D a3™ 4 ete.)

guam ita integrari oporteat, ut y evanescat posito z == 0, ac re-
quirater valor ipsius y casu x = 1, erit si hoc casu fieri ponamus
™t dx - '
im-+—n—-_;i.

(4 — " &

0 (A + pﬂ B e m (m—-5) ~ +‘m.(ﬂ+n)_(m+=n),]);+__ ,e_tc;) .

— 0, iste valor —

B (L —+n) L{p ) (hdam) ©
Vicissim ergo proposita hac serie
' oom - m(m ) m (m—a)(m-t-an) ;
mp o mlmn) - 7.
A B R A e (e D 7 St

. ‘28
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_]us 'summa acquabztm' hiie fm‘mulac integrall

R O N L L
— (A -+ Ba® - Ca™™ 4 D23% 4 etelhy,

9] L —|—-H-—-!»L
S ——a™
si post mtcgratlonem pbn‘atur z == 1. Quod st ergo eveniat, %
hujus  seriei A - Bz® 4< Cz®* - ete. summa assignari, indeqq
integratio absolvi queat, obtipebitur summa illius seriei.

Problema 42.

4

. e , " pm—1 Dz . .
351, Integralis hujus formulae TR ita determinatum
i . ’ .'L‘
ut positc & == 0 evanescat, valorem casu 2 —— oo assignare.
Fyo e e R PR ' . T
DL e o Solutiio.

Hujus ~ formulae Jntcgla]e jam supra §. 77. exhibuimus, ¢
quidem ta dctelmvnatum ut positc @ == 6 evanescat, guod posit

brewtatls graya :{H___ w, ita se habet:

2 wsin. v,
""‘E"‘ cos. ?:ltr.l]} {1 —2xcos. 0.1—}“2‘ x) —[—-H*Sm mw.Are. t“nq ~ZEH- Y

§— 2 cos.
a2
— —Cos, Sl — 2 . _|__SJD. Bmw. Arc.tang, TS5
s 08 ?’”10.)11 (i QJ?COS UJ—r- zx) } g. 3 —xC05.5
2 @S 5w
— - Cos, 5;1101];/(1 — 2z cos. 5w—1—a.a)—|———sm Bmu.Are. tang P et

»
-

— i cosAmuly/ (1 — 2z cos. Am‘“"“””‘l‘mﬁlﬂ amp.Arc.dang. ?_iifo:\ﬂ

ubit A “d'en-c')tat maximum ‘numernm impa’rem exponente h :minorem
ac sin fuerit ipse numerus impar, insuper accedit pars = RGN

prout m fuent -vel numerus impar, vel par; illo scilicet casu signur
~ lide Vero signum — valet. Mic" igitur quacritur istiuis inte

\.
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~ Primo ergo" partes ,logaf

: (2 2e0s. A xxT) == ] (— cos.Aw) == 12 - 11— 595':\ E“) : ?:;,

alis \mrq!or', qui prodit posito & == ©0.

g
yithmos implicantes expendamus, et quia ob x

‘ ' cos hw R I TR S Ao
— 0; unde partes logarithmicae pracbent:

PRE alx
e 2E (cosmu €08, 3mm—-cos. 5 mw - .+ - 4-c0S, A M &)

a

L i . .
(3-=5, si n impar).

'_::?unamns hane seriem cosinuum

c0s. 111 4 cws. 3 m @ —+-cos. bmuw—-. ...~ Ccos.Am w:_.—"_s,

e per 2 sin.mo multiplicando "

g - 2480, 0 :: sin. 2 mw-Hsin. 4o sin. 6 mw. ... —-sin - 1Hmu

Y S .2 muw — sin. 4 mw-—sin. 6 mu, S g
g (A )mE  Ouare st 7 St n,umerusr par, e

e conde fit SIS rae
sicque partes logarithmicae fiunt ‘,

7 erite

A/ n— 4,
: . nmw 1% sin.mT ]
fz g RWE e ob nw =— T-

T osin.mow n Cosin.mw?

est sin. mmT — 0, unde hae par-

.. At propter m numerum inlegrum,
est A ——n — 2,

§in autem sit 77 NUmMCrus fmpas,

es evanescunt.
ymicarum At

gt sumina partium togaritd

¥ 1x sr'n.(n—:)'mw Tx,
—e D S T TS

7 sin.mw

(n— 1) mu = sin, (M — M) — -+ sin. 7 t, _qbi sigﬁﬁm
sit numerus umpar, contra vero inferius,
est tenendum , ita ut habeamus
logarithmicae  Se

gt s
guperius  valet, si om
i quod 1dem de altera ambiguitate
— 1 in. m w 1=z
| prel .E’E ) i—ITﬁ‘:}' 4= ==0. Perpetuo  ergo partes
i LTy —_— .
| ' mutwo totlunt; quod etiam inde est perspicuum , quod alioquin in-

tegrale foret infnitum, cum tamen manifesto debeat esse finitum,

quos in unam summan colliga-

. . , xS, Aw . J—

s; considerctur ‘ergo Arc. tang. ——— o5y, QW Arcus casu =0

. [ 1 .

evanescit, tum vCro Casl X — e ig fit guadrans, ulterius €¥go

m superabit, dome¢ facto ® = &
- w0

Relinquuntur ergo soli angull,

mus;

aneta @z quadrante gjus langens
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-U.,;Stn)x : ‘ - S e s :
Fat — cﬁ“fg T ——tang. A — tang. (m — A}, ideoque ipsg -
areus I 9T —— ?\w, ex quo hi arcus junctim sumti dabunt; ?

: [(’ﬁ..-- w) sin. mw - (7w — 3w)sin. 3mw —~(7— buw)sin, 5mm+
| - ——1—(71‘-—?\ w) sin. Am w):
ande duas series adi'pisélmur |
? (sin. mgy <} sin. 3w b sin. Smw -~ . . . ...
c e =sinAmu) = 2 —p-
(sm 120 - 3sin 3mw— b sin. 5mp - . . .
. A sin Amw) = =22 g

quas seorsim investigemus, ac pro posteriorl quidem cum Aante
habulssemus

v

¢0s. m —-]—- cos. 5 n m + cos, bmuw -+ . o
2 (A 1
e e -—{— cos. A nmu —— 8 — E?_Lf___ﬂ_._.

4 S0, T

i angulum @ ut variabilem specticmus, differentiatio praebet

e (SIR ) = 38 3 My =5 8in. b m ... .= A S A m )

_(hn+)mAwenn A+ ) mw ma wsin. (A 1) Towcos. mur

— Q 5Iin. Mt asin. mw?
crgo. '
e (A»—¥~x)aac (A=1)muw sin. (A1) mwees. mw -
f]’ - 25in.m w '_ asit, mw? #
— Aeos. (A=) mw _ ein dm
o - 1'-'“ Casinamew asin, mwt”

¥
p—sin.mu 4 sin. mu -} sin. 6 mw ... sin. Az,

multiplicemus utrinque per 2 sin. m o, fietque

(2psinanw=1 +—cos. 2me — co8. 47w~ 08, 6 My —. .. .~ c0s.(Ch-+ 1)

-+—COS. Emw —+ €08 410 + €08, b1

5

- — cos. (A
- sieque erit p.__’... cor. (A1) ma

™

asinm W
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1{4{‘
L . . . . ) [ it
Quodsi jam fuerit 2 pumerns par, erit A ==n - 1, indeque fiz;g :
cos. (A = 1) niw == cos. nmw == cos, mTr, et L R
i
sin. (A =+ 1) mw — sn. m7 —— 0, ergo g
)
11— m* ot ‘ e TIEOS. T iQ
P— S mu [ — Jiinmw? " it
Rl
. . . . b
hincque ommnes arcus junclim sumil il
am (1 —cos. mT) 2w mogs MW " _— g
g n ' oasinmuw =+ n Casinemw T ngin.mu’ ob nw = ‘#l
Sit nunc n numerus impar, crit A == n -— 2, indeque 1;1{1
-— - Ty
cos. (A —+ 1) mw ——=cos. (N7 — muw), et i
csin. (A = 1) miw =2 sin. (mm — mw), seu F
eos. (A — 1) mw = cos. m7 cos. N, et , ;
” sin. (A =} 1) mw == — 05, M7 sin. N1, ergo §
. I COLmMATCOS M o — {n—1) cos. mwcos. MW £os. T I Las. MY 4
F— 2SI, T W {— 2 5, T W asinmw g
i
unde summa omnium angulorum i
'rr(n-—-cos.m‘q'rcos.mu) w (1 — 1) eos. M7 cos. M W 005 M CHS. Muw 3
nsii. MW —+ TSI, T + 7 5P, MW ? ,
- m
guac ob nw =7 reducitur ad ————. :
Sive erge exponens 7n sit positivus sive negativus, pesito. i
i"l "Jd

& —— co habemus
i /‘ ™t g 3 03 Q
- R nsin.mw g sin, % i3
. T

Corollarium .

252, Hinc ergo erit formula supra memorata (3493

{ _ /:n———k——r Oz /\zk—x a = T T N
1 S y E——— B —— ————, .nositos 2203,
: - : o~ . —l ) - %ms P
- 1= i-+3" 71 Sl QL% nsin.— ,
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Unde . .sequitur fore etiam formulam, cui hanc aequari ostendimus:

- h—1 a x k-——- 1 () T . 7
TL o Jz — HF-_—-—--—-_“VV7ﬁ —_— i? qr pOSItO I ’
—am T — r"‘Jﬁ’__ s p

Corollarivm 2.

353. Percurramus casus simpliciores, pro utrogue f{ormuola-
rum’ genere, posilo £ ~"oo ¢l x = 1;

f Dz __f d=x @ W
1 4=z Y —xa) 2smpw 2

-f 1_4-—_*/ 1%5x‘/ ‘.f—_“a‘f———l“-—“f E— =97

/(4 — 2% A oy
- ™ __am
Tasinfw . 3y 3

Corollartum 3.

354 Cum sit

o

[4 i+ 2 - & (k—4-7) =n+k(k+n)fk+zn) xs,ww‘m

.2 .20 3n

(s — s
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erit 'per ¥ 9 multiplicando , tum mtegzando , ac wo= 1 pn-

fen o

hfRh - 7?”’—'—'") {k -2 n)
]‘ +"Uf+“) oz ﬂ_(k'—f—_ﬂ_;j ENTEI (k —-1—.3;1)+ ET.C»._

rf‘s&‘?fio k scribendo n — Kk erit quogue

(s 1 n—F (n—k) fan—k)  {n—T)fan —b) 30,

“’;;FT —a—r " u(2n—h) o (3n—k) S wan 3. (4n—k) Ltm
#; G, —=

Schol:on.

32565. Pro formulis quantltates transcendentes  continentibuy
‘gupra jam praecipuos valores, quos integralia dum variabili certus
quidam valor tribuitur , recipinnt, evolvimus; ita ut non opus sit
hujusmodi formulas hic denuo examinare. Hine auntem intelligitur,
-~ eos valores integralis /X Jdx prae reliquis esse notatu dignos, se
o plerumgue mulio suecinctins exprimi posse, qui ejusmodi valoribus
. variabilis x vespondent, quibus functio X vel fit infinita vel in nihi-

.' . . . a™ )z =Ll
Jum abit. Ita integralia formularum/ —_— et / ———
N N

(i — )y

. walores prae reliquis memorabiles recipiunt, si fiat x—=1 et z==oo0,

ubi illius denominator evanecscit, hujus vero fit infinitus. Caeternm ‘a}:
omni attentione dignum est, guod hic ostendimus, formulae integra- "
Pl b ' &

lis ———— valolem casu S 7— oo lam concinne exprimi, ut sit ¥
PR

g

;

——, cujus demonstralio cum per tot ambages sit adstructa ,
nsin. — 7

2

merilo  suspicionem excilat, eam via multo faciliori confiel posse,

etiamsi modus nondum perspiciatur. ld quidem manifestum est, _
hanc demonstrationem ex ratione sinuum - angulorum muitiplorum b

peti oportere; et quoniam in Introductione sin. — @ per productum

L. T

infinitorum factorum expressi, mox videbimus, inde eandem veritatem
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multe facilius deduci posse, ctiamsi ne hane guidem viam pro ma.’
! sime mnaturali haberl velim. Sequens  autem caput hujusmodi .invﬂ-_'
ﬁ%é stigationi destinavi, quo. valores integralium, quos ull in hoc Capi{e_i‘:“
_certo quodam casu recipiunt, per producta infinita seu ex ‘innume.,
ris factoribus constantia exprimere docebo; gquandoquidem hine ir‘i«;_:f‘
signia subsidia in Analysin redundant, pluraque alia incrementa inde

E cxpectari pessunt.
|:![
}1 1. !
i3 ‘
et et e
i }‘ﬂ* | .




