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u uum hac æſtate Elementa Analyſeos finitorum Raæſtneriana ſatis magnox Auditorum

diſtincta quorundam problematum, ipſa calculi adminiſtratio nimiam
horarum ſeriem inſumeret, diutius nos teneret, quam quidem ab
initio nobis erat propoſitum, conſultum duxi, in his paginis ea uberius

exponere, quæ Celeberrimus Kæſtuerus ſuccincte, ne liber ejus in nimiam
molem excreſceret, breviter exhibuit, habebunt ita Honoratiſſimi Do-
mini Auditores inſtrumentum quoddam utile, quo in repetendis præle-
ctionibus meis, ſecandis qui in profundiſſime conſcripto iſto libello ob-
venire ſolent nodis commode uti poſſunt, mihi vero idem labor inpo-

lſterum inſerviet, ſi de novo iſtius 4nalyseos interpres fuero, ut cum di-
ſeentibus quibus hæc ſpecimina ad manus ſunt, celerius progredi liceat.

A2 Elementãa
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Elementa Analyſeos finitorum Kæſtneriana

5. 13.

Fæ 1—5 +5x2æ 4xu' &ec.

I I rT 4IrI \&&e.1it  1L 2 x2 x3 Eſ x
Ergo

x+x xxtmus+&. 1mI +11I+1 £X Gs.
x x?2 xi x xs

5. 98.
Sit progreſſio geometrica

L] ea e}a eta eta esa,
in qua terminus primus a, exponens e, hæc ſeries ſi per exponen-
tem e unitate mulctatum i. e. per eI multiplicetur, productum erit
esa a, adeoque ſi esa a per e I dividatur, prodibit iterum
ſeries a ea en e*a eta t'a  esaa

c1I

1+1 II

llE 1)

s. 163.
In Figura 4. ubi DF ſecat lineam BC, notetur interſectio litera 7,

habebtur, poſitis denominationibus Kæſtnerianis
CE



CE: EB æ CF: FI.
or4Ee): 3hæ/x zc): FI, ergo
FI E 3. Vtr2c?)

i: h])DI æ/ t  2Mev422)
vor;)cE: CB æ CF: CI

vo3E) r =vr32c): CI hinc

liliãlcl: DI æ CF: DG

vo2ic): 3330 4Z æ 43a: DG
vei;&))

hinc DG= -cvt 3) 2;-V? c2)
r

DE cvV~r4k?) R&r?3 02)

DK cvV4r:h*) kVſar? 2)
ar

EC: BC æ DG. DI
5. 164.

V&r-L&) r=b: rh
VrEEC BE æ DG: GI

37art) 3]m3h: bt
GC  OI CI æ 3V4rn)  ht

4rr)A3
EC



BC: BE m IC: IF

r: 3h  2rn) bnt (4n)  hvruIy r arvramtæDIt-IF=DFæVh E(4 h)  h~:
var-E) 4 4v4rE~DF æ 4I&b Iv~4r/Db) (402ELE)

40r n&b)

DF  h4rI) var4r

2DF  c  hWear-I lv'tarin
ar

Ex 163. 164.
ſit 2h æ ſin. x, v2h) æ coſin.

35 ſin. y v&Z2') coſin. 5
erit

DF æ ſin. a+5) 36V 3) :vt-:2r)
r

ſin. +95) =æ ſin. æ. colin. 5  ſin. 5 coſ. æ

5. 20I.

5. 175.

Elegans occurrit reductionis ſpecimen

y+ x +5 ytcæ ex+f  ?+ex+8) y +æ +œ+o
fiet operatione ipſa inſtituta

iill



—raũ-t;-   200l æ #26f)cũr  uaæ)eel  æ20-s)) æb~o37  f)-B)ę-ſæσE ælEæm201- æ -õb4- 5& cæa-) wa-B)l ææu Bf
qa) f
æa,c 20)-B)

a6a.

ae+v—3) F Vav—3) v&GF29
Dem.

5&t v3 9/ æX, erit
ve æ) V(axæx) quantitati ſummandæ
ponatur Væ Eæ) æ35, Vax)32

ergo

2E XxX æ35- v2) æ1I2
2 Xx  2° vo -44= 35 2b Vx) /254F 25195429 avV4rr3 22

V4F av7  5h2, ergo ſumma iſtarum quantitatum imaginariarum
eſt realis, productum 1 F: V CE Vꝗ) X I 3FYV DV V 3) æ
 vGrE27V7 vV7 patiter reale:

5. 310.



s. 310.
Sit æm, æ abeat in x+e, erit

m m m-I 121m  2x+0  x mex  m. m e xI.,

Si prior ſeries ab hac ſubtrahatur, habebitur

m m m11 2a m 3 m-g3tlſ; &t+e +mm21ee x Hm.m 1.m 2 x
l Eĩ I. lreTil

abeat iterum æ in &+e) erit
I m I-] m-/-3m -—I m- m I.ex m 1.m2  xxte  x I.?.

m—2 m— 2 m -3 2m4
+f  x +m2 ex +m2.m;3 e xa

m—]; m-3 m-— 4 a m-~/x m3 ex m3. m4  x
I.

&c. c. &c.I 1 m2 3 m:im- nm-(me)  +9 mex V+m.m1.e x A mm 1i.m2e x
L

I,2

3 m32 n—2  m22&/dt) /m.mI. e X +m.m n2  xX
I. 2E

3 m-3
I. a

3 m-3 41nm i1.m 20 mm1.m 2 e x mmI.m 2.m 3 ex

L2 1.23 4 mr=t

x r

IV  &e 4
m

u
1.2.3.4Ell Subtrahatur hæc ſeries à prima differentiali, erit I.æ2-3.4

 mmi1... m22m2J t Xx



3 m; 4a m:m. m1. m2 e x mmi. m2/ m3 e æ
1.2.3 I.2 3.4

4 m:; ma4m. mi1.m 2.n3  æ æ1I ſeries difſer.
I.s. 3.4

3 m; 4 m—374mi1.moam; e x mI .m2. m3.m14 e x
lEIE I.2.3.4

1 m; 4 msm2.nz3.m4  x +m 2.n3.14.m 35 c x
I.2.3 I.2.3.4

m 3. 4.m  e x  m5. m 4.m 3?. m-E e æ
I.2.3 I.2.3:4

4 mMm/-4,m.miI. m2.m3 e x
1.2.3

4 mi 5 Mmm.m i1.m2a2.m3 x  mm. m2. m 3.ma j3¢e x
I.2.2 I.i.23

5 m5 m-6m m1.m 2.m 7i3.mi, e x +mmui.m 2.m 3.m iam3ex
H  EETE I. q13
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m. mI m2€$.  X
I. H

abeat denuo

2 m2 2 m 7 m3m.m1I.e &+e m.mI. e x m. m i1.m2 e æ

3 m-—3m. mI.m 2) ce &+e
4

m.m1.m 2.13 c &-e)
mæ-—

ll

I

4 mim.m1. m2.m 3;3 e &t)
2.2

3 m3mmI..m20X

m. mI.m2¢ X

3 m3m. u1..:.2 e &+e
4

m. m1I.m2.m 3 e &+e
mm. m 1.m2.m etæ-+è)

32 m Am.m1.. m2. n3 4 m4
m.m1. m2.m13;1 x

fiat x e
ll

m 4£4

i

I.a

L  Vat—

I.2

m.m1.m22X.. m3 3 tXx
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4m. mi1..m 2. n3 4 n
1.3 >e  æ ada ſeries differentialis

+m. m1.m2.n3
2. b

x in  +e

4. m: s m—;+m. m. m2.m23. e x  m.m 3 .m 2.m 3.mi e x

I.2 I.2.;a m 4 5 m—5+m.m1.m2.n3c¢ æ  m. m1.m2.m3.m4 e x
a,2

4a m 5 m3jmmI. m2.n3 6 x Lm.m I1. m 2.n3.mi e x
1.3 1.3

4 m:4 5 m5mm1I.m2.m3  æ  mmm:i. m 2. j3.mi, e x
.2

2.2

ſeries 3tia differentialis.

4 m-—/£+m mI. m2.m3 e x
4 m im.m-1.m 2.n3 t x
4 m:4m.. m 1. m2.m 3  Xx

I.2

F ſeries 4ta differentialis. B a



Difſ. 2.. Difi1.
21. InIæn;s
21 1II285
l 11728921 111287

Differ. a. i Differ. 1.
8l 222568lh

l

-a2 ol 222576
8 222584

222592

Differ. l Differ. I.
18l 333855

2. 33 %æ II 333873
l 33389I

333509

Differ. 2. i Diter. I.
joI 556435

I

l

l

l 556585
2a. 57 50I j56485

50I
556535

Quadrat.
3097920881
3096032I64
3096 143449
3096254736
3096366025

Quadrat.
309792088I
3096 I43449

3096588609
3096366025

30968II201

Quadrat.
309592088
3096254736
3096588609
3096922 5700
3097256409

Quadrat.
3095920881
3096477316
3097033801
3097590336
3098146921

Applicemus hanc theoriam ad numeros ſequentes

Radices.
55641
55642
55643
55644
75645

Radices
55641
55643
55645
55647
75649

Radices
55641
55644
55647
75650
78653

Radices
55641
55646
j5651
75656
55661I

Dis



—cra

Diff. 4

I. 3 24
I.2. 3.4 24

24

Diff. 4.

384

24. 2A384
384

Difſ. 4.

1944

24. 3F  I944
1944

Diff. 4.

I5000
24. 7*æ I15000

I5000

.i

4212
6156

8100

10044

Diſſ. 3.
28500

43500
58500

73500

Diff. 3.

Biquadrat.

1I6 281 3

256 4

627 5

1296 52401I 7
4096 8
Biquadrat Ra

16 2256 4
1296 c
4056 8
IOOOO IO
20736 1æ
38416 I4

Biquadrat Rac

16 2
62 F4096 818

I4641 II
38416 i14
83521I 1

160000 20

Biquadrat Ra
16 2

24. 720736 I2
837217

23329 22
F3I141 29

148576 32
Difſ.
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14

j0307I

Diff. I.
993896

1003688
IoIZ3728
1023416
1033352

Difſ. I.
1494713
17I6599
1738847
1561259
I583829

1997584
12036944
l 2076688

12116816
I

l

500617

66923416
67419143
679.7312
68417929
6892 1000

50553 169426531

Cubi
66923416
67917312
6892 I000
699845:8
7957944
71991296

Cubi
66923416
68417929
69934728
71473375
73034632
746 18461

Cubi
66923416
6892 1000

70957944
73034632
75151448

Radices
406
408
410
412
414
416

Radices
406
409
412
415
418
421

Radices
406
410
414
418
422



55. 80. ſeqq. aliquot problemata utilia adjiciam.
Probl.

Datis quatuor numerorum in progreſſione arithmetica ſuuma a, cuborum
rundem ſumma b, invenire ipſos numeros

Sol.
Sit æ terminus primus, 5 ſecundus, erunt termini 9; 30373
30x. ex natura progreſſionis arithmeticæ eſt 20 æ55+æ,
ergo 35973a æ hinc progreſſio fiet x; a-25;38262; 82x vel æ;

—09n

6 3 25+3; 530827~5; 502xæ. Jam ſumma cuborum horum termino-
rum debet eſſe b.

x3

7ięa 35008 5058 5æ3
/7 a a x ;ax? 7 x

I5

ra? 2 atx4ax? x&i
30x  ax 31V

Probl.
Cognitis progreſſionis arithmeticæ jumma terminorum a
rundem b, numero terminorum e, invenire ipſos nume

Sol.
In ſerie arithmetica ſequente, ubi 4 eſt terminus primus à differentia

A; 4d; 4+2034 30 A4d 4+5d; 46d qa
d:  3d+ 4 5d 61 =m a 74d0 +243+4+7+6) a74

ſumma cuborum eo-

ros

Cum



Cum data ſit ſumma progreſſionis arithmeticæ æ a, numerus termi-
norum ſit =c, vocemus cI =mn, primum terminum æ æ

a cx vel a+ VDx æd
--n

I.2.3. njam vero 1 æ 2 3F 4F.... n=/un+I.1 5.
hinc formula pro invenienda differentia d abit in ſequentem a(ix)æ

-N8N(unrn): a

2a3. u ergo progreſſio habebit formam ſequentem
n qn

x; r2x+F 111;5  i—4x F4037165F 6a 7 i—8\xPF 8a
lm—8_tiiN n J n bn V 1n7) 18aT) ntn

Jam ex forma apparet, ſeriem eſſe arithmeticam, quia quilibet terminus
bis ſumtus æquivalet ſuis duobus utrinque poſitis vicinis V.

ſu/x  40.  æX 2 n—a2* F 20.  6 F 6allG nFn Nruvi æ1  uDeinde quicunque ſit terminorum numerus, ſumma ſemper eſt a,
namque poſito c =4 adeoque n=3, quatuor termini faciunt ſummam a
quia terminorum æqualiter ab extremis diſtantium membra x continentia
ſeſe deſtruunt, inde etiam ſequitur ſi ad cubos horum rerminorum con-
ficiendos progrediamur, ſummam omnium ubi æ? evaneſcere,

Cubi.,

rnqaixt, F 304) 40x 30) 1602 F 640
NIPitã mu-tu nn ny (En)
Jam in ſummandis his terminis negligamus eos, ubi æ? occurrit, ſum-
ma cuborum ſequentem æquationem producęt.

x3rata? J 3:2)? 20 F 3(2)40° F 8a*
Nr 7  5 nn æn5 o æn;

20)

Ir
E

a



an2) +4en4)? 6(t6)? 8?=38) 1oſn—r0) &e. in 305°
n (n +n

4u2) 16—4)  36t16) F 6483)  8 1ſ(n10) in 30°
EGESD,

8 64 26 512 in a? b
n+mn)

r ai/I lQuæ æquatio cum It qua raſica, aci e ex ea Invenietur va or primi ter-
mini

ſcilicet

x 42) 168a4) 36]0 6) F 6408) &e. in ax
202 404) 6(6 &e, m n+1) m

h

&+64+F216+ 5124 &æ.) ina* l
a02)y/46a)?+666) in +1)-

b=n +n

E lxemp. l

Quæruntur ſex numeri in progreſſione arithmetica, quorum ſumma ſit
21, ſumma cuborum 441. Hic itaque a m 21, b 4413 c /6,
unde n =5. hinc primum membrum rationale

3+16.1+36.164311005) in22
 594+4.+6.1+8.910. 25) n6 vel

2 163619500) in2?00 X21 VelG”+4+6+72125) n6 35079 6

unde (7 42 conficiet primum membrorum, quæ ſub vinculo radi-
cali ſont.

C Quoad



Eã

I Qunad alterum membrum, quod ſub vinculo eſt, habemus

I

t 64-216+ 512- 1000) 48  264600 21C.5447+6 1F85+ 102938 ſIEm
Tertium membrum quod ſub vinculo eſt

l

3 441 25 1 30 330750 IY.
us  4F 6 72F 250) æ 63 3504 63
hinc totum membrum irrationale erit v( 21)175)
Ergo terminus extremus major 7 +5 6 minor 1 diffe-
rentia 5 diviſa per n 7 eſt differentia progreſſionis unde numeri I. 2.

34.5.6

i ll 2. Exempl.Quæruntur numeri novem in progreſſione arithmetica quorum ſumma
 39 ſumma cuborum 9274 ergo a  39, b æ 9274; n3-

Membrum rationale erit
't 6F16.4F36.2F064.0F100F14441966 F2563) X2
i llif G. 36 F4. 1636.4F8.F 104F 12.6F 14. 36  I6. 64) æ 9

quod vale  3840  29 74880 437264+24F40 192-504-1024) X9 17280
unde 43)? =/5 eſt primum membrum ſub vinculo.

ſub vinculo fiet

6&+ 64216+r712F ioo F 17282744F 4096) X507

1920  3I
ll  525651633%

f553V

E Tertium ſub vinculo membrum
645 9275 æ 72  192; Hinc erit integrum membrum irrationale

19205 117

5'  333F 195 2 Vnde

i

 a

I tãi li-
Eli y

m



a x”™”
Vnde extremi progreſſionis termini erunt major/45 F 2; minor æ 435
2, horum ergo differentia 4 dividatur per 8, quotiens erit difſferen-
tia progreſſionis, adeoque numeri

14 175 203 2353 265 295, 325 374 38

I] J—y u J 6 6 6 6 6 6 c 65 IDO5.

Invenire quinque numeros in progreſsione geometrica, quorum ſumma ſit a

 ſumma quadratorum  b

Sol.
Sint numeri æ; æ5; 5:; æ98; x94, erit itaque

a æ1F5F F5 35)  0j)
1I)b æ x2F F9F 5 98) x 05°) unde

I9

P 35)YD3 mh /Iil y 12 /2aa BICGS) aa n 1E:æIE 102 o 524hincæ 22. 2/ 2022  102 —/——j, ergo
n 2 I0Z b 202°8 F225 5F 102-  24

mz* 10m? æ ym 5nz- 10122 n ſeu
z2r IO(Mmnmn) 2E æ ym—n

snmm
22 æ/ 5(mn) 5 2~;m 6&mmu 7n)

n-m
5. 64.

Sit inſula datæe perimetri, ſintque duo viatores eodem tempore ex eodem peri-
metri loco A verſus eandem plagam egredientes inſulam datis celeritatibus

C 2 cir-

Emum., mmmus:

it



Fãit

 cm

L M,
civcumeuntes, ſitque celeritas præcedentis major celeritate ſequentis: determinare
lucum concurſus B, numerum dierum itineris, itemque quoties priori, quoties po-
ſteiiori inſula circumeunda ſit, donec ſe invicem aſfequantur.

Solutio.
Sit celeiitas tardioris æ c; Perimeter inſulæ

—4 celerioris C; numerus dierum itineris x
totum iter tardioris v

Quoniam celeritates dantur per ſpatia eodem tempore conſecta, adeoque
per itinera diurna exhiberi poſſunt, diſſerentia itinerum diurnorum

exprimatur per Cc. Porro quia tardior ſequens celeriorem præeun-
tem nunquam aſſequitur, ex natura problematis, nempe per condirio-
nem viæ in ſe redeuntis intelligitur, quod præcedens ſuæ celeritatis ex-
ceſſu tardiorem à tergo tandem ſit aſſecuturus, ſimul ac exceſſus celerita-
tum ſeu itinerum diurnorum aliquories repetitus totam inſulæ perime-
trum adæquaverit, eo enim 4BFA intervallo 4 ſib initium motus
celerior à tardiore diſtare concipiendus eſt. Quoniam igitur
celeritate manente eadem ſpatia ſunt temporibus proportionalia; erit dif-
ferentia itinerum diurnorum i. e. ſpatium, quod celerior præ tardiore uno die lu-
cratur, ad ſpatium quod toto tempore quæſito lucrandum eſt, ut tempus unius
diei ad tempus quæſitum, quo celerior tardiorem aſſequitur

eſt adleo Cco: pæI:  vel
x /D)

Cc
Cum præterea ſit tempus unius diei ad totum tempus quæſitum ut iter diurnum
tardioris ad totum iter à tardiore in tempore quæſito conficiendum, erit

I xX VI:)  C: vCoc

i

In



mn  fœ 2I

In qua expreſſione cum ꝑ denotet perimetrum inſulæ ſeu unam cir-
cuitionem, ejus coefſficiens Jili indicabit numerum circuitionum à tar-

C

mm———=Cdcnumero cirenituum à celeriori factorum. Tandem ſi in caſibus ſpecialibus

diore factarum, cui ſi addatur uritas, prodibit  4 1 æ C
C:°c

cC: æquivalet numero integro, manifcſtum eſt, tum locum concurſus

conſingere in ipſo loco egreſfus 4, ſcu eſſe diſtantiam 4B æ o, ſi vero
celt numerus fractus, diviſione actu inſtituta, fractio reſidua exprimet

C;c
rationem., quam habet ultima circuitio non abſolura ad unam circuitio-
nem integram, i. e. dabit rationem quam habet loci concurſus B à loco
egreſſus 4 diſtantia 4B ad integram perimetrum 4 BF 4.

Sit  30 milliar. C 17; c  10, crita 6, numerus circui-
tionum à tardiore factarum  2. Cadit ergo B in 4, 4B=no.

Sit  æ 30; C æ1I6; c æ 10;. erit  5, numerus circui-
tionum à tardiore factarum 15, hinc 4B æ 20 milliar.

5. 190.
Probl.

Invenire duos numeros æ 5 hujus naturæ ut 54

Solut.
Ponatur a22  x 5y æ bæ, erit

ſit

p



æu

ubl

lill

am:mſit a—m b æm, erit 27/na

a:m(a—m)

a I aſi mæI, erit 2æua  a
qa a(a—I) aaI)

adeoque a? æ 7a V læ 'la
v

ſita1 /n, hæ duæ quantitates aæ bæ erunt ſI E\q&ſ F I'euæ
N n7 NIi?V.

Exempl.
ſit n =4, erit x v3 5y æ

ergo debet eſſe

v2a v33  =&2ſ, progrediendo ad logarithmos &æ7) l 3
 3) 3 l 2
HEIEESECG EEE
va7 353

ſit n =3, erit 5y
vel x æ 53 5 9 255 ergo

296: 8I 64275 =C~u Gl43l3) æ 55 Gla—4l3)
1856 (I4I3) æ 4 41I3)Eſil

5 45 ſit

ar



 /}/}]}95]:]///Q5; Miv. ſ”"”-
ſit n =2, erit x Q)? &5y ũ
vel x =3 5 7 u, ergo vel =2NIW27 Cl3/al2) 18 l3;3l2) vel 2. 2753. 18.
Sit x =2, y =/4 ert 2 4°

S5. 725.
5s ax bx? F cx?  dat F ex  &e.
ponatur x 5 4ERE5 5F &e.

J E)
s ay F ay F ay? F a5  a5;

 by?  2093by-
c; F 3094

dy

s =ay  a)y?  ca2b F a5  d—s;c F 35a);
ſit x 1I y /4, erit

s a b  c d Eæ e F &e.
5s  a b—a)  c abæa  d3j3c F 30a)

anF

a 4 8 16
Ex.

I44F 9/ I6 æ 23536 &c.

3 5 7 9

Ei

Eſ



Ju. Su-

Ix  I H X X 5 x 3  3 x6 &e.Ju
Ix  U&X  Cæx Uæ?) UO”æ5)  in infin.
I= 2) (15æUEæè) æts) in infin.
I  1xX3 quia x <I.

j 1 5- 650.
l li z= ay by? u c5 æ dy? æ e5' &e.

z LE l l quæritur expreſſio 7æ 5 peri

F Hl Aſſumatur ſeriesſ ji 5  Az u B 5 C2 æ D2* 5 E?? &c.
H li determinentur coeſficientes 4, B, C, D, E &c.

li erit
lill ay adæ v aB2* æ acæ2 5 aD?t æ aE?? &c.
l by bA2 J 2bAB2 J bB?2 26BC2 &c.

J 204Cæ4

c? cAt2t  304B2  38425 &e.
V l dyt æ da F 4d4'B25 &c.
HF 2llli li e E ea5 23 &e.li &c.

 an li  nroaAl WaB l 3aCę 13 maj3  2b48B4

s l3 cA J
Jam



 M
Jam eſt aA1I O

aB bA?oO
unde

ac 204B  cA? æooriuntur valores coeſſicientium 4BC in ſerie aſſumta

I

aA /mB DbA* m
m2=

ar

a al
C 22p4B  cA? 20 C¢

a as a*D  bB?  2C 34°B d4a
a

Si propoſita fuerit ſeries ſequens

æ= ay c5 e5 g9 iy0 &e. erit I

2

 CA23 Ia iL

 3AC  eA* 2' llſ] J
 3C4  Z0EAA 5C4A A L.

Res inde manifeſta eſt, ſi in expreſſione antecedente omittantur quantita-
tes, quas ingrediuntur bãfſ &c. tunc enim prodit hæc ſeries v. g. aC

2048  c4? 0, quoniam ſecundus terminus I affectus eſt, ne-
igligatur ut ſit ac cA4? æ o, erit C æ cA4'

i qa
D Si



E or———m-mml26 n u f}-V Si denique proponatur ſequens ſeries

E az bæ cæ2 dæ* &e. æ gy hy? iyt ky lys &e.
l

li quæratur expreſſio æẽ æ però

l i ar  h ba:il y a

liſ F i  204BCcA? oi

a

kbBB26AC  3c4B  dA* ,a
i l a  I  2BC264D  3ABE 304C 4d4B eA7 45

a

Sit enim A5 æ BY? æ Cy F DyE Ey &c. erit
az2 aA5y F aBy? a4? aDy F aEy*
br?  ba5a abABy: æ bB3F20BC

26ACy-
cz23 cA3 3040 By* F3cB 495

a 4 a ByS
55j ll dz- A yb 4 AeA

ſ

ez25

&c.I 5  9t hy F hy:lil F iyiy ky-I li ry
i

t

P5
F lysL ll

li Ergo 8 a™a9 A4 /3
B
v

i
iy: =ca5 Fab4B)?: B acy* hinc C æ i —ea'aba.

qahy? bA*5? -aBy? hinc Bhbæ
a

5 294.



 M, 275 294.
Methodus Nemtoniana inveniendi diviſores æquationum.

Proponatur æquatio x4 F ax? F hbx? Js cx æ d O quæritur an
habeat diviſores.

Ponamus eſſe diviſorem æ 0, ita ut formula ſit
xſ ax? F bx? 4 x F d &Fæ)  F fx: ægæb

ergo hæc formula eſt diviſibilis per æ Fæ, quicquid ponatur pro æ, ergo

Polito o; d erit diviſibiie per æ
ſi ponatur x =1; erit 1Fa 4b F c  à diviſibile per 1 æ æ
ſi x 2; erit 16 F 88F 46 F 2c à diviſibile per a æ

&c.
Ergo hæ expreſſiones cognitæ

a

IF a æ b æ c  d habebunt diviſores in ſerie arithme tica pro-
16 F 8a F 4h 2 à gredientes.

&c. ar

Hoc ratiocinium ſecutus Clairaut acutiſſimus geometra tertiam Al-
gebræ ſuæ parrem copioſe ſolidiſſime elaboravit

5 173.
ſit radius circuli r, erit

Latus irigęoni regularis circulo inſcripti vV(”r)

 tetragoni  Vr?) pentagonin—-M x1\4/¥ V5r2Vvir?)
 hexagoni =i

 octogoni  V(ar? rvar?

D 2 Sit



rr  a

Sit latus polygonorum regularium
erit 1adius circuli cui trigonum regulare inſcribitur  v́ſ

tetragonum Vl*
—pentagonum Vi  Vvs5)
 Dnexagonum Ioctogonum  I: vVaVvV2)
decagonum 21: vy1I

S

Sit radius ſphæræe r
Latus tetraedri ſphæræ inſcriptt 2%1

hexaedbi  25. 261
 octaedti  S252 20G7)
dodecaedri æ: N9 N3

2€051)icoſaedi  —Y& Vao27)
Sit latus corporum regularium

erit radius ſphæræ, cui tetraedrum inſcribitur æ 3v;

E——— cubus  3531I
octaedrum a x l va 4-
dodecaedrum 9 W3;: 21I+FV5
icoſaedrtum &L I i275): 371)

Element. Arithmet. Cap. IV. Probl. VIII. addantur exempla ſequentia in
exercitium tyronum.

Quadrat. l Rad.38946439096114779611 1973487219
l

144295 1189000]5 222589611477961] 379861973485219
7195753529119572436834411 2789189013479



5. 463.
Equatio generalis linearum ſecundi ordinis eſt

 A F ax F By æ æF 8)  æ&y);
 denotat conſtantem

Ad portionis curvæ naturam inveſtigandam, quæ abſciſſæ æ  infinitæ
reſpondet, conſideretur membrum ultimum

&Ox ex F ꝗy))
Hujus vel uterque factor eſt imaginarius, vel uterque realis

I. Si uterque eſt imaginarius, curva nullum habgbit ramum, qui in in-
finitum excurrit.

II. Si uterque factor fuerit realis, duo caſus ſunt evolvendi
a) ſi duo factores ſint inæquales

hocę caſu, facto x =X, alter factor finitum habere debet va-
lorem, quia alias tota expreſſio non poſſet eſſe nihilo æqualis.

5 vSit ergo vx F dy 4A erit ob æ æ n, 2 =v, =A

æx ſB F Ax F Cy) ubi ob A finitum fit 4
I/

ad F ”y
 E

natura hujus rami in infinitum excurrentis ex-

”y udprimitur hac æquatione æ F  5, 7 quæ eſt pro linea

recta, quæ ergo in infinitum producta cum curva confunditur,
ideoque ejus eſt aſymptotos. Similiter alter factor ex 'y mon-

Beaſtrabit aſymptoton, cujus erit æquatio ex ſy
x:

b) Si ambo factores ſint inter ſe æquales, ſeu e =v7; '/2 fſier
A  &æ+ cx+ ò5æ ob evaneſcens A præ

D 3 in-

mu



BL Mui u&r
irſinito, fiet (8 ſux+ſ7 o, quæ eſt æquatioad purabolam, oltendit, curvem in infinitum eſſe parabolam.

Erit ergo tora curva parabola.

Equatio generalis pro lineĩs tertĩ ordinis,

o=A x+8y&yxæ +Mex  (nx+0æ) ix+150+u)quomodo curvæ portiones in infinitum abeuntes ſint comparatæ, ita de-
finierur. Sumatur membrum ultimum in ſuos factores ſimplices reſolu-
tum (aox by) x +1)0xæ+1

I Vel erunt duo factores imaginarii, uniusque ſy realis,. debe-
bit facto æ vel 75  hic factor eſſe finitus, ut à præcedente mem-
bro inſinito hoc membrum tolli poſſit. Sit ergo ſ=y 4,
erit 8 òy) ex +4) 4 ix +x1) x+1) o, hincque

æ i nv8) Cneò)ob/——terit Aæ=
bl n inib) (un8)tio pro aſymptoto una.

unde habetur æquoa-

H. Sint omnes tres factores membri ultimi reales ĩque inter ſe

a) inæquales omnes, unusquisque præcedente modo tractatus dabir
unam aſyymptoton, unde curva habebit tres aſymptoros ſex ra-
mos in infinitum excurrentes,

b) ſint duo factores æquales, nempe æ n x æſ, tertius fa-
ctor Ax +æy unam præbebit aſyymptoton. Factores autem æqua-
les poſito  æ ponantur (ax ſy)? æP, erit POX
+&æ+) x +y) ex +85 =o.

æ) Simembrum (7æ5 ex-+y) penitus deſit, fiet ?X+1y +ax

x alſnB9 o P0, ob4/ erit P/n  unac propter duplicem valorem VP curva tres habebit aſympto-
tas ſex ramos in infinitum excurrentes.

B) Si membrum ſecundum non deſit, vel alter factor væ +òy
eſt æqualis ipſi nx ſy VP, vel neuter ipſi elt æqualis
1) ſit næ  Oy =vx +dy=vP, erit ?Pæ+ uy++y)

p

lii
il



vP+ (ax yy m/ o, ob erit P  un)
i lĩ

x ſ
&n VP+ a  ſ?en 0 unce duprl:x pro vP naſci-

tur valor, ex quo curva tres habobir avmpiolas. 2) Si urer-
que factor membri ſecundi fuerit ærãlis ipſi næ òy, tum
fict POX u1” P x F ſy” o, hic P unicum haber
valorem, unde curva habebit duas aſyymptotas. 3) Si neuter
factor membri ſecundi fuerit æqualis næ E ſ, tunc erit

Iy nPOX E 1v E x E x E yy m o ob-
x l

C0 2y) te@?n æerit P  ideoque curva hoc caſux  un ſpræter unam aſymptoton habebit duos ramos parabolicos in in-

finitum excurrentes
c) ſint omnes tres factores membri ſupremi æquales ponatur (iææ ũy):

P? erit P æ (ex E v) æ ex æ ẽy) =o.
a) deſit membrum ſecundum, erit P? æx æ y  o ideoque

P?
E

 ux  ~y m  a ſcnn  7 x ly)? ho-
bebit curva duos ramos parabolicos ſecundi gradus in infinitum
abeuntes.

B) Non deſit membrum ſecundum, ſit autem 1) ejus uterque fa-
ctor næ HH ſu  P, erit iterumP? J P? Ex  B1 O, ideoque
P: infimitum primi gradus propterea P? æ ax  By æ o, unde
curva erit eadem quæ lit. z. 2) Sit unius tantum factor  F y

j} nx ly P, erit P P (ux  ò) ax J y  o, erit
x æ sy) sel P  infinito

ergo vel P finitum adeoque P
 W òy

unius dimerſionis, ut ſit V& 2n  næ  ly un-x

de



mſ

r-

ii

32 "a æ;L o]ę-de curva duos habebit ramos parabolicos, ĩllo caſu autem unam
aſymptoton. 3) Sit neuter factor membri ſecundi ipſi næ A Oy

æqualis, erit æ (75 E dyex æ u' m o P =~0&d3m
t&) pil x F ſy)? ex quo curva nullam habebit aſym-
ptoton at duos ramos parabolicos in infinitum excurrentes ſpeciei

i _t axt
Enumeratio generum curvarum trium dimenſionum

I. Curvæ duobus ramis aſymptoticis in inſinitum excurrentes.
II. Curvæ duobus ramis parabolicis in infinitum abeuntes ſpeciei

yy axIII. Curvæ duobus ramis parabolicis in infinitum excurrentes, ſpeciei

Vi  arxIV. Curvæ duobus ramis parabolicis in infinitum abeuntes ſpeciei

K axtV. Curvæ quatuor ramis aſymptoticis in infinitum excurrentes.
VI. Curvæ quatuor ramis duobus aymptoticis duobus parabolicis

Upeciei yy ax) in infinitum excurrentes.
VII. Curvæ ſex ramis aſymptoticis in infinitum abeuntes.

5. 665.

Duplex eſt hujus æquationis aliarum ſimilium finis: æ azat
 axyæ /o. Vnus eſt, uty per ſeriem eo magis convergentem
determinetur, quo minor quantitas  aſſumitur; alter, ut y exprimatur
eo exactius, eo convenientius veritati, quo major æ aſſumitur. In
primo caſu quæſtio eſt, invenire ſ inſinite parvo, in ſecundo
ſi x inſinite magno. In utroque caſu plures termini æquationis præ
reliquis evaneſcnnt, ii ſaltem, qui reſidui ſunt, conſiderantur. Ita in
æquatione propoſita, ſi æ eſt infinite parvum, terminus æ? evaneſcit

præ



præ a2a, axy præ any ita ut ſuperſit ſequens æquatio 5? ũ aay20°
I radicibus futuris imaginariis. Ergo

o unde invenitur 3 a re iquIsſi æ eſt quantitas admodum parva, concluditur 7  ſerlel convergenti,
cujus primum membrum a reliqui termini ſint dignitates 7ẽ 4, qua-
rum exponentes creſcant, adeoque ſmetur v =a æ Ax ſà BX? Cxè &æ:

quæ ſeries ſubſtituta in æquatione data exhibet
i]y?  a J 3004 F 300BX?  30C. l306 A4 F GaaB

4Aa8 0-l
ix. b

aty/a acAx F aaBx? F aacx laxy lan-a. n Ax? aBx?

aa 2ua lx 4æ
4084  aa æ o0, unde  m3

3074 402B 8 æ 9, hinc B æ 644
16

131 LEASS48C —2æ&4/9, quare C 32a°
128

x
xErt ergo y_a +2

6 al

a4quæ ſeries veritati propiorem valorem 7ẽ 5 præbet quo minor eſt

quantitas æ.
In ſecundo caſi ubiy quæritur, ſi x ſit quantitas notabilis, pona-

tur x /2, in æquatione propoſita terminus æ2a° evaneſcet præ x?
any præ axy hinc æquatio erit 42 axy x? æo, jum judicandum eſt

an,y ſit infinitum ejusdem vel ſuperioris' vel inferioris ordinis quam æ,
hic ſtatim apparet, quod v ſit ordinis ſuperioris, namque eſſe debe-

ret 5' œ ax” æ ~eque etiam ordinis inferioris, quia alias foret 5? +ox́

E
5

Emtim——2 smi



34

 x? adeoque y eſt ejusdem ordinis cujus eſt x, quare terminus axy
evaneſcit præ duobus reliquis, ita ut ſit x æ o, hinc y æ/ x va-
lor verus /ã y ſ  =X ſi vero x non ſumatur pro quantitate infinite

magna, ſed ſaltem admodum magna, adjiciendi adhuc ſunt quidam ter-
mini vel poteſtates quantitatis x quarum exponentes decreſcunt, ita ut
quilibet conſequens evaneſcat præ antecedente. Erit itaque forma æqua-

tionis

y=xF A44F B C  D
-~GG9]9]  &c. hinc æquatio propoſita abibitx x x

5  x H 34xx F 3Bx F 3C
3B 34 6AB

ẽlitãsi
&c.  æ O

atn F a'x F a?aaxy ax F aa  aB

2  248
344 a æ o, hinc 4 m4aa

3

3Bb a* ata* mo &B ma?rE9 EVFV3

l 3 33C& 20 a 2068a a o& Cæ 55J Ju; Juu Jou 13 a7 3 3 81Cum hæc procedendi judicandi methodus in æquationibus maxime
compoſitis perquam diſficilis fieri poſſit, Newtonus ope ſui parallelogram-
mi eam faciliorem reddere anniſus eſt.

Iom



x y xy x5 am notandum eſt, ſi æ eſt quantitas infinite
parva, in qualibet columna termini ſuperio-
res evaneſcunt præ inferioribus, vice ver-

x xty y54 æ3;m ſa ſi x eſt quantitas infinite magna, termini
inferiores evaneſcunt præ ſuperioribus. Ter-
minis itaque æquationis alicujus propoſitæ ira

x xyu xyt x diſpoſitis, in utrogque caſu ſtatim apparebit
quinam termini negligi poſſint, ut primus
ſeriel formandæ terminus inveniatur: in pri-

I vyv 598 5 mo caſu inferiores termini ſerierum vertica-
lium, in ſecundo ſuperiores adhibentur, qui

etiam homogenei conſiderantur. Conſiderandum adhuc eſt ſi v. g. x?
xy? ſint termini homogenei, ducatur linea recta à  ad x” omnes ter-
mini ex una parte hujus lineæ erunt infinite majores, ex altera infinite
minores, ſed ſi linea recta per centrum alicujus quadrati adhuc tranſiret,
terminus ejus etiam foret homogeneus. V. g. ſi recta à æ5 ad æ5 du-
ceretur tranſiret ea per æ?5? qui adeoque foret homogeneus æo x5
xy3, adeoque nec infinite major nec infinite minor illis.

l l i i Sit e. g propoſita æqua-
 x65 l J tio a;hx? cxy dv:l

l

NF Fl læZ5 l ex? f g56t50l l hxyt ix5 asa3
l l ſ  x49 x455  lxa5mæx s 55- ux4q,

l 0; diſpoſitis terminis

x? xq5 in parallelogrammo uti
l

———vvides. Si igitur quæratur
x:

x5 6 valor 7/% 5, ſi x =o in-

JS— 7fin. parv. niſi termi-l am à

 xy iJ l

l

2Bnmni inferiores conſideran-
tur, hinc duæ ſunt ſolu-

I 7 I lN }}VY
i i tiones, prima ſumitur

E æ a dy:

xs



rru

 —n

E.

NEEE

 5E]=
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a+ dy? æo, valor /ẽ y æ/V ſecunda ſolutio dy? hæy-
ma? y o, hinc vel y =o, vel d hæxyy: mæ y* o i. e.
v(~bh +V 4dm)) Tres igitur caſus ſunt evolvendi

zv vam
1) y mA+ Bx 4- Cx &e.
2) 7 Ax BxX Cæ?  &c.

 I I 33) y =Ax Ba Cx? &c.
accidere poteſt, ut hæ ſeries creſcant æ?, æ?, quod in quolibet caſu facile

animadvertitur. Sed ſi quæratur valor ẽ 5, ſix eſt admodum magna
quantitas ponatur x/mx, recta à terminis ſuperioribus ad inferiores du-

citur, unde tres naſcuntur æquationes

f B1) fxt ixsy æ o, undey ſeries ipſa y=m -Vix ix xæD u d,Cx Dx &ae.
2) ixy +kas? næa5 æ o, hinc vel y /o, vel ix*y  hxyè

ny  o, y a, ipſa ſeries y 4 B¢1

Cx

nx*3) nx49 mxt5t o vel n+ my /o, hinc y/ ipſa
m

nx* Cſeriesy a4x+ B+d &c.
m x xHæ reſolutiones quam maxime locum habent, ſi forma lineæ curvæ in-

veſtigatur, ubi abſciſſa eſt vel infinite magna vel infinite parva.

THESES.



n  n magnete dantur interſtitia eo modo diſpoſita ut ductus for-
J ment, qui. ſubtiliori materiæ tranſitum ſecundum determina-
tam directionem concedunt, ſecundum aliam recuſant.

Il.

Eodem modo poteſt ferrum diſponi, ita ud id loco magne-
tis naturalis poſſit adhiberi.

II.

Vapores ſunt bullulæ pellicula aquea conſtantes interne
æere repletæ.

V.

Hinc elevatio vaporum bene ex notiſſimo principio hydro-
ſtatico explicari poteſt: Levius fluidum aſcendit m ſpecifice gro-
viori ſeu denſori. gravius deſcendit in leviore ſeu rariore.

V.

Ros male inter meteora refertur-

VI.

Cur quidam lacus in Italia tempeſtate pluvia evacuati aqua
ſint, ex doctrina de ſiphonibus, quorum efſluxum preſſio aeris
efficit, bene illuſtratur.

E 3 vII

n

v.



VII.
Abſurdiſſima eſt hypotheſis Abbatis de Brancas, qui ſtellas

fixas à Iole noſtro illuminari contendit.

VIII.
Apparitiones ſtellarum variabilium optime explicantur, ſi ea-

dem earum figura, quæ lentibus eſt, eſſe ſupponitur.

IX.

Ratio cur radii ſolares magis ad perpendiculum refringantur
in medio denſiore quam rariore, eſt quia ab iſto magis attrahun-
tur quam ab hoc.

X

Hinc celeritas Iucis in diverſis mediis eſt in ratione inverſa
denſitatis mediorum, id quod bene demonſtratur methodo, qua
MAUPERTUIS utitur.

XI.

Abſurde aſſumunt Platonici Galenus radios quibus objecta
videmus, ex oculo videntis promanare.

XIl.
Sit f locus imaginum in ſpeculo ſphærico cujus radius r,

ar
d diſtantia objecti ante ſpeculum, erit f/ ſi ræ habe-

aq.r
tur ſpeculum planum, quare hic f æ dã.

s XIII.
Non datur methodus cujus ope exacte dolia ad aliquam par-

tem evacuata menſurari poſſint.
XxIV.



Lunæ jure atmoſphæra videtur tribui.

xV.
Motus rotatorius corporum celeſtium tirca ſuos axes bene

ex obſervatione macularum in earum ſuperſiciebus poſitarum con-

cluditur.
XVI.

Cometæ non differunt à planetis, niſi quod eorum orbitæ
ſint aliæ ſectiones conicæ.

XVII.
Si terra Ies celerius circa axem volveretur, ad atomum

redigere:ur.

XVIII
Si gravitas aſſumitur proportionata diſtantiæ à centro, vis

centrifuga æqualis gravitati, terra eſſet planum circulare, eſt
enim hoc caſu
Diameter æquatoris ad axem revolutionis ut Vp ad v0-) de-
notante ꝓ gravitatem, f vim centrifugam.

XIX.
Syſtema vulgare Briggianum reliquis poſſibilibus jure præ-

fertur.
xX.

Perfectum vacuum effici non poteſt.

XXI.
Fulgur tonitru bene ab eleſtricitate explicantur.

XXII.

v  ii
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XXII.
Capite majus ſpatium ambulando abſolvimus quam pedibus.

XXIII.
x eſt  I, quicunque numerus pro æ ponatur,

xXIV.
Cur tempeſtate nebuloſa Mercurius in Barometro nonnun-

quam aſcendat, probabiliſſime explicuit HALLEIUS cauſam hu-
jus phænomeni à ventis horizontaliter flantibus deducens.

xxV.
Cauſſa fractionis radii ad perpendiculum eſt attractio medii

denſioris.
XXVI.

Remi bene inter vectes referuntur, Vid. Phyſ. KRAFFT.
P. ll. S. 32.

xxvII.
Libra male inter machinas ſimplices refertur.

F I N I S..:
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