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Etiamﬁ laudabili induftria T'hyficorum recentioris

temporis factum fit, ut inftrumenta, quibus ex-
perimenta in legibus naturse detegendis necesfaria in-
ftitnantur, admodum jam perfetta elabornri posfint;
tamen ilis adeo non eft fidendum, ut indolem rei o-
snnia praecile femper indicare credatur, hocque vel
inde apparet, quod repetitis plaries iisdem experi-
mentis aliquam non raro oftendant diverfitatem. In his
calibus, fi accuratiores defiderantur oblervationes,
plures funt de eadem re inftituendze, ut medium ea-
rum arithmeticum inveniatur. Quando vero magnus
esle debet oblervationum numerus pro rebus parum
mutatis, deeflt [repe occalio omnes illas accurativs de-
terminandi, quare ex datis quibusdam majori cautio-
ne factis reliquas ope calculi queerere {olent Phyfici.

Inter mquationes diver{i generis, quibus in ta-

li caleulo commode uti posfunt, hane quoque:
y == A Sin (a+ ax) * B Sin (b + px) + CSin(cFyx)
3 &e. cujus quantitates 4, a, a3 B,0,5; C,¢,y; &e.
funt conftantes, fed y & x variabiles, numerandam es-
fe judicamus, & quidem ideo commendandam, quod
ope Logarithmorum fatis Acompendiolb calculo plgs-
nt
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fint computari valores 7, qui certis valoribus x re-
fpondent, nec non quod adhiberi queat fi x vel nu--
meros aliquos vel angulos defignet. Non itaque in-
utilem nos acturos esle laborem putamus, {i valores
determinemus quantitatum conftantium, quando ope
experimentorum. cogniti funt valores ahqm quantita-
tum x & 7.

Datis: valoribus' ¥ — 0; x:; 205 315 405 &es
relpondeant valores ¥ == v,; 1.5 o5 Y05 s &e.
quibus in sequatione propofita fubltitutis tot obtinen-
tur diver(ee @equationes, quot habentur quantitates
determinandee. Ut itaque a fimplicioribus ordiamur,
confideremus aequationem

¥y = A4 Sin ax

cujus. quantitates conftantes 4 & o ope: duo-
rom: experimenrorumy determinari queunt.  Fadtis
nimirum luccesfive ¥ =—— x», & x == 2x,, ne¢ non
Y="1s & y ==y ; obtinetur 1, = A Sin ax,, & v,

A Sin 205, == 2.4 Sin ax, Cofax, = 2y, Cof ax,, .Ide(}--

que Cof ax, = 2",atquefaéto illo angulo—uv, cujus co-

2%,
fious= ", erit ¢ =—= Y. De cetero eft 4 —= _
2y, 2%, Sin ax,
y y._ 29, - Lo
== e N — e —— == Hiic'd
Vi-Cofax 1;’(.-.-._3_""‘ 1/4.3' — 3"

43>
paret, eequationem y = 4 Sinax non:posfe adhiberi ni-
ﬁn{ltmjt = Yo Tri~
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Tribus oblervationibus fatisfacit 2quatio
=4 Sin (2 + ax).
Tres enim sequationes auxiliares adlunt:
Yo == A Sin ay
Y, = A Sin(a¥ax))= A Sina Cof zx, + A Cof a Sinwx,;
V== A Sin(a & 2ax,)==A4 Sin a Cof aax, + A Cof a Sin 2zx..
Subftitutis autem valoribus 4 Sin a==yp,, & 4 Cof a

= yA* — y?; obtinentur

3 =9y, Cof qx, & 1,:'}% *, Sin ax;

3 =9, Cof 2ax, b YV A* — 5. % Sin zax,;

atque {i quantitas radicalis V4> — 4.2 extermimtur’
DI _J’ C‘o’r“*‘ r_y_. Cf_?f?.w-r; y{f.}.j’_‘_ﬁy CfffC\ >

T Sin ax, T Sim2ax, eSS ax, Cof ux,
Hine invenitur Cof ax, = Y> * 2, adeoque falto
2y,

Do & Y~ Cof v, erit ¢ = °. Habetur quoque Sinax,

2% Xy
__Vay" — (9. #9307 Subftitutis vero hisce Cof ax.
2%,
& Sin ax. valoribus in equatione y = 7, Cof ax, *
Sin ax, VA* — y_*, obtinetur y, = Y= Q2 B I o
2y,
VA: '—'ye:o 1/4}',2 - (Tr) + yu)z’ unde eruitur
2y,

Az A=
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A== _20 V" =93 Apparet itaque A esfe rea-

Vi — (Y. +307%)
Iem, adeoque @quationem propo[‘tam adhiberi posfe

£ Gimal fity, > 'l/j.u’u & i §.> :(yo + yu), vel etiam fi--
mul < Vo 4o & 4.< 2 (o # yu):

Si quatuor cblervationibus fatisfiat, sequatio
y=ASin(a* ax) + B
adhibeatur, in qua methodo determinandi conftantes
quantitates fequente uti volumus. Sit &/ numerus,
cujus Logarithmus hyperbolicus == 1, ut habeatur

Sin (g-}‘ ux) - Niadex)V-t __ N- (a-l«a:x_}v-x’ fen

= _N;"-_l/_:-_ H, &
< V" 2V -1

N2Vt g.; SinCakax)=H 0" — H.a's In
hane' itaque transmutatur @equatio propofita: y =—
AH a — At a.” * B, quare fequentes habentus
=xquationes auxiliares:

9o == AH, — 4H, % B.

3 = AH, o, — AH, a,* ¥ B.

Yo == AH, af*" — AH, 2/ & Y.

Yoor = AH, af* — AHy o™ & B;
Sum-
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Sumtis itaque diflerentiis, ut exterminetur B, erit
&_‘}'.‘ v /fh’, (.‘J’;'\’ _— 1) e Af]; (ﬂ_.ix"' —_— I),"
Ay == AH, (d,x’ —- l) mx" — ..4]‘.{,, (”"x; — T) a“x;)
Ay, = AH (2" —1)a/" — AH, (2," — 1) 2" ; adeoque
Ay, — a’™! Ay, = — AH, (ﬂ',,x’ — 1) (ﬂux’ = ﬂix"h' &
Ay, — 8" oy, 2= =~ AH, (a0, — 1) (2" — &™) a,™.
Hinc autem invenitur (Ay, - ™ Ay,) 2" = Ay, - & Ay,
feu Ay, — (0™ & a™) &y, * 2 @' Ay, = o. Cum
vero fit 4, == N** i Fatque a,” = N %% V-r s erit
a5 8, = KexX V-1 g AraXy/=r — 2Cof ax,; nec
non 4 a,% == N*¥/ V-1 N-«¥V -I _ ¢ adeoque
DAYy — 20y Cof ax, ¥ Ay, == 0, &
Cof axi == B F &Fn _ Yo =) ¥ Y1 = Jiu_ nec non
SC.J; 29 — %)

B F DI __ VY I =YY F YY)
20 2( )= Ju)
His: vero cognitis, cognofeuntur quoque Sin 2xx% &
St 3ax:, atque Cof 24x,, & Cof 50x.. Porro in ipfa
@qu. § == A Sin (& + ax) + B lubftituantur quauuca-
tes per experimenta coguitee, nt fit y, = A4 Sina + B;

Sin g ==¥42Y 4'\’"

Y, == ASinlaFax,)+ b H./JS'mn Cofex, 4+ ACufaSinax,+ By

yi==d Stn(at2er)+ B=:ASina Cofz2ex, +ACofa Sin2ax,+B;
Yu==A Sin{at3ex,) 2 B=ASinaCof30x,+4CofaSin3ax+B.
Elarum prima dat 4 Sin a == ju — B, & A Cof a

1\3 C

A
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—=VA* — (y, — B)*; quibus valoribus fubftitutis,
reliquee in fequentes mutantur:

Y == (3 = B) Cof wx, &V A* = (y,7- B)*, Sin ax,+ Bs

Wi (9= !J;Cn/-'m F VA =y, - B)?. Sin 2ax, + B
Yo == (Y, = B)Cof 30x, ¥ V/ A* (Ev_u- B*. Sin jax, + B;
fen inttituta ﬁlbtl’ﬂtf!(l[lb

Ay ==1y,-B) Cofaax~Cofax ) ¥ (Sinzax ~Sinax, ‘\/H:‘ﬁ:?;
AY=(y, D) Cof3ax,-Cof2ax, )+(Szz:3ux,-5‘m~m wd \y‘,_‘ﬁ’_)?

Hinc autem exterminando VA* — (y, — 5)* obtine.
tur Ay, (St 20— Stnox) — Ay, (Sin 30%, — Sin 20x,)
== (y. — B) [(Cof 30, — Cof 2ax.) (Sin2ax — Sin ax)

— (Cof 2ax, — Cof ax)) (Sin 0%, — Sin 22x,)], unde,
fadtis 8 = Sinax,; S = Sin 2ax.:; & 8., = bmgawu,
nec non O = Cof ax:; Ci == Cof 20,5 C.n == Cof 30
eruitur
yo___ B A_}’u (Su i S )= L\Jh (SIH' Sn)

(CH (‘u) (S.'r e S) - (C C) (Sm Srr
& Bzyo’_&yu (8 =8, - AY: (S = Su)
(Cm = C'u) LS;: = SJ) = (cu - c:) (.Sw "'Sa)‘
His vero cognitis invenitur
A = (&_}'f (yo B) (G - C)) oh .
( (S,=5)° iy

atque Sin @ = Jo -8
A

Alia,
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Alia, ab hac parum diverfa, methodus conftan-
tes quantitates determinandi adhiberi quoque poteft,
ot oftendemus in illo cafu, fi invenienda elt lex fex
phanomenorum oblervatorum, quando uti convenit:
sequatione

Y= A Sin (a ¥ ax) + B Sin (b + Bx).

Retentis hic praccedentibus denominationibus & pofitis

A,,:;\,_w—r; A‘,-—Nﬂb\/ Ng‘/ 15 =b;atquelV- -BV-x Y= b3
2y -1 2 V’ I

habentur sequationes auxiliares fequentes::

Yo == AH, — AH, % Bk, — Bk, ;

y. = AH, a}" — AH, a,"" % Bk, b* — Bk, b"'s

v == AH, 2" — 4H, u,,”" = Bk 07— Bk, ll,f“""'

giv == AH, a*t — AHy aJ" & Bk b} — BF, b3

yav == AH, 0¥V e AH,, .7 % Bk, 0" — Bk; [I,,"x’,‘.'

gy == AH, ™ — AH, a/*" ¥ Bk, b’ — Bk, b5,

unde 4, — 3y, @ =— AH, (a,"" - a™") % Bk, b7 - a'’*n

— Bk, b - a");

yio—9 a” =~ AaH, a," - a") & % Bk, b -a™) b
— Bk, b, - ™ b

=yl == AHy, (ag? a,") & & Bk, b= ¢ B
Sy ([,u"r =g [,‘f""};

Yiv o>

ar
o
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-‘1[Jn :ﬂuxf""?txf) ﬁrr?m" +k Bkr (i’s“’ = (hxr) b.r?x’
— Bl (B - a," bi%s

Yy - yvat =- AHy (4" = &™) a1 3 Bk, (0% = o) b
— B‘(."x; (&"x, = ﬂ,-;xf) 1),,4'\.’.

¥
Yy~ Y, @, f= -

I:Elimimta ulterius guanticate 4, obtinentur aqua-
tiaones

Yo = 502 2 a") Fy, 0 a7 = Bh (b, = 0% (1 - a,)
— Bk, (1”.1:‘:"r E ﬂ;xf) (bux" = ﬂu""};

S =@ F 0 g0 1, = Bl (b - a1 b - a6
— Bl b7 - 0B - ) B

Jrv=Yula, X -I-ﬂ,,-w} T Y 2’0 =Bk, (fﬂ,x" -a,") (ﬁ'x, 2,15,y
— By (b, = ﬂ,-fr? (B, = @, b

I (0, Fa, ) Yy 0, " = Bl - a1y, - a, ) b%

> 2 B"ﬂ (bffx’ - a’x;} (l'ux’ e ﬂux‘,) l,l!_.\'r.

Similiter erit
Ju=YuCo,  Fa, ) Ey,a, = ~y,(a, " Fa, ) y,0,"a,)b,"
=- Bk, (]f'u‘\-f = ”;x’) (J’uxl = ﬂ’ux’} (bnx’ = b’:\‘;);
J’l\'-_yu;(”;x”i‘ ﬂ;_rx!) + }'r:ﬂ;x’”uxr' (ym _‘}':;(apxr'{‘ ﬂ"x’)':*'}",f?’x’d.x’) .b,x!
== Bkn _(birx"I = ”.!'N!) (l,”-‘fr = ﬂnx') (b”a-l‘; "_I’)xf) &ux’ £
y"'_yl\*(dpxi’f' ”ux’)"l"_}';r:”rxf”u:c’_(y‘\":')'m(ﬂ;-\'f"l‘”ux’ ) -l-yl,a,""ef’ W;x'

- B‘{‘u (&"r, - ﬂfxf) (bnx’ 3 ﬂnx") (l’uxf - Il’xf) J-"""f K
adeo-
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adtoque [9u=yu (¥ F a,") 3 3,0, a0, =y, -y, (a,” -P '2-“*)
"f')'a d, Yay f) l’;“] bu = Yv = Y (4; + a, ) T+ ¥ “"’
— (o — 9 Ca, ™ & @ Y o4, @) b7y fen
giv = Y (0" % @ F b F b F (a7 @ F0,
& @) b a0 a0 e DT D) -y, (0 T D,
x a, a,” B a b F a0 YRy, @
= o, Cum autem fit ¢, # a," = 2Cof ax,; b,"" % b,"" =
aCof Bx,; a,"a)"" = 1} b¥b = x; erit 2,%a,"" ¥ a,"0,%
F @, a5, A a by F b =24 4Cofwx,Cof Bx, s
a'as b, b e, T % a1,y = 2Cof ax,
+ 2Cof fBx,; atque @, "a,"h,™b,,”" == 1., Hisce valoribus
fubfticutis babebitur @quatio:

Yok 23, F yiv — 2y, & 9,,) (Cof ax, & Cof fx ) ¥
4Y Cof ax, Cof Bx, — o. Similicer invenitur y, + 2y,,
v = 2y, + yiv) (Cof ax, * Cof Bx,) + 43, Cof axy
Cof Bx, == o; quae xquationes, factis

Mooz Yo X200 F N s P Yr® I

4.}'” 4_)”
N o= Yo ¥ 2000 T Ive @ o I F Jiv,
AYorr $ors

dant Cofax) = [M — N * V(M —N)* — 4(HQ =
JVP) (P — QN]: 3(P —Q); atque Cof px, == [M ~
— V(M - N) — +(MQ —~ NP) (P — QN]*
-! (13
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2 (P — Q) Coguiiis autem (of ax» & Tof px, in-

notefcunt quoque Sin a5, & Sin x,, adeaque @,

Cof o2, * Sin ax» V - 15 @, = Colax, — Sin ax,V

b," = Cof pxr + Sin By V-1;8," =.Cof fx, —

Sin Bx V :: quibus in valoribus # 5 #; v.35 &e,

fubfitutis determinari posfunt conftantes 4; B; Hy;
H,; &y & k,; nec non Sin a & Sin b.
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