
DISSERTATIO
rrv»*-

-i. i.

iEQJJATIONE
?y 6j)fi_ (__ + aaQ * 5 iSfin (6 + /3-v) + &c.
AD INVENIENDAM LEGEM FM/ENOMENORUM

OESERVATORUM AFTA.

:J}UAM

fCONSENTIENTE AMFL. .TAC PHIL. REG. ACAD. ABOENSIS,

PR^SIDE

mag. GUST. GABR. HALLSTR6M,
PHYSICES PROFESS. REG. ET ORDIN. ATQUEREG. SOCIET.

.OECON. JFENN. MEMBR».

PRO GRADU riIILOSOPHICO
p. p.

ANDREAS LUDOV. BROBERG,
r
SUDERM. S VECUS.

In Auditorio Majori die /7. Maji MDCCCII.
Horis p. m. confuetis.

ABOJE, typis Frenckellianis.



VI RO

PLURIMUM REVERENDO ATQUE PRjECLARISSIMO,

DOMTNO MAGISTRO

ADOLPHO LUNDGREN,
ECCLESI/E 1N DIOECESI STRENGNjESENSI HUSBY-OPPUNDA ET

CONTRACTUS ADJACENTIS PR/EPOSITO MERITISSMO,

FAUTORL SUO ET PATRONO PROPENSISSIMOr

Non qmntum debet,fed exiguum qiiod valei

offert

ANDREAS LUDOV. EROBERO.



frl.^iamfi laudabili induftria Hiyficorum recentioris
■*—* temporis faclum fit, ut inftrumenta, quibus ex-
p-erimenta in legibus naturae detegendis necosfnria in-
ilituantur, admodum jam perfefta elaborari posfint;
tamen iiiis adeo non eft fidendum, ut indolem rei o-
innia praeeife femper indicare credatur, hoeque vel
iude apparet., quod repetitis pluries iisdem experi-
rnentis aliquam non raro oftendant diverfitatem. In his
canbus, fi accuratiores defiderantur obfervationes,
plures funt de eadem re inftituendae, ut medium ea-
rum arithmeticnm inveniatur. Quando vero magnus
esfe d^bet obfervationum numerus pro rebus parum
mntatis, deeft fepe occafio omnes illas accuratius de-
terminandi, quare ex datis quibusdam mnjori cautio-
ne faclis reliquas ope calculi qnaerere folent Phyfici.

Inter aequationes diverfi generis., quibus in ta-
li calculo oommode uti posfunt, hanc quoque:
y =___ ASin (a * &x~) * B Sin (b + /_>.%") * CSin(c * yx)
+ &c. cujus quantitates A, a, oc; B,b,p>; C,c, y; &c.
iiint conftantes, fed i/ & x variabiles, numerandam es-
fe judicamus, & quidem ideo commendandam, quod
ope Logarithmorum fatis oompendiofo calculo pos-
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fiht computari valores tj, 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 afturos esfe laborem putamus, fi valores
determinemus quantitatum conftantium, quando ope
experimentorum cogniti funt valores aliqui quantita-
tum x & y..

Datis valoribus x == o; x,; 2x,;^x,',^x,; &c.
refpondeant valores y — yo ;y,; y,,; ;//...; y^; &c.
quibus in aequatione propofita fubftitutis tot obtinen-
tnr diverfae requationes, quot habentur quantitates
determinandae. Ut itaque a fimplicioribus ordiamur,
conftderemus sequationem.

y = A Sin ux
cujus. quantitates conftantes A & oc: ope duo-

rumi experimentorumi determinarl queunt. Fa&is
nimirum fucceslive x=■ x,, & x~=-2x,,. nec non
y= y,, &. y = y„; obtinetur y,= A Sin olx,, & y„ =-A Sin 2ocx, = 2ASin ocx, Cofccx, = 2tj, Cofocx, , adeo-
que Cofax, = HlL', atque fa6to illo angulo —v, cujus co-

2J,
finus — erit a = "_. De cetero eft A— 1l .

iy, x, Sin ux,
y< . y. *yr- „.

= —___rr;rr_rrrr = —rr r =.—rrrrr. titnc ap-
VI - Cujux, ■

/ y„' Yty;? —y„>
4>*

paret, aequationem y =^.ASinoLX non posfe adhiberi ni-
Hiit^tj, > %>„. Tri-
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Tribus obfervationibus fatisfacit aequatio

y == A Sin (a ►£ ux).
Tres enim aequationes auxiliares adfunt:
y0 = A Sin a;
y, = A Sin U * ux,) = A Sin a Cofux, * A Cojn Sin ctx,;
y„ = A Sin {n * 2ux,)= A Sin a Cofzux, * A Coja Sin 2u'X,.

Subftitutis autem valoribus A Sin a = yQ , & A Cofa
= VAZ —y0

; obtinentur
y, =y0 Cof xx, * \/AL — y0 z. Sin ux,;
y„ =y 0 Cofzux, + V<4~ —jy o 2. Sin 2ux,;

atque fi quantitas radicalis VA2 — y0 exterminatur
y, —y, Cofux, y„ —yQ Cof^ux, y„ *y0 - 2j0 Cofux;

Sin ux, Sin 2ux, s.Sin ux, Cof ux,

Hinc invenitur Cof ax, = J^JL^, adeoque faclo
2J,

___!_______: = Cofv, erit a■= -. HabeturquoqueiS/wa^
2y, x,

- (yo*y„)\ Subftitutis vero hisce Cofax,
tzy,

& Sin ocx, valoribus in aequatione y, =yQ Cof ax, +
Sin ax, VAx — y*, obtinetury,= -1° "?")

*2jy,

■yA* -y0 z. y*y; —>(y o .*y„)^ nde eru-ltur
zy,

A 2 Jizsz



te ) 4 ( c^

A= - '***<**—y°y»') . Apparet itaque Aeskrea-

lem, adeoque aequationem propofitam adhiberi posfe
fi fimul fit y, > V//oy</ &y, > i(yQ + y^), vel etiam fi--
mul /// < Vy0 y„ & //, <I- (y0 * y„).

Si quatuor- obfervationibus fatisfiat, aequatio
y = A Sin (a + ux) + B

adhibeatur, in qua methodo determinandi conftantes
quantitates fequente uti volumus. Sit JV numerus,
cujus JLogarithmus hyperbolicus = i, ut habeatur
0. , , x xr';a>¥ ux)V-i N^(a * ocx) V-iStn (ctr * <**) =. 11 ____Z_Jl _, fea

%V"V-
faftis ==_ E; N**-T**ar, ff„ &

2\/-I. jy-I

_flT"v" x = a»; si» (/7 * ctv) = /// a,"' -B„ a„ x. In
hanc itaque transmutatur aquatio propofita: y ==
AH, a,x — Alln a,i. + B, quare fequentes habentur
aequationes auxiliares:

yQ = AH, _ AIJ„ * B;
y, = AIJ, u,* — AH„ n„x + B'.
y„ = AH, a,2X' — AH„ afv' + j7.

y,„ = AHt a?*' - AH« af*' * B.
Sum-
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Snmtis itaque differentiis, ut exterminetur B, eritr
A3-0 = AH, (a, x> —i) — AH„ (a„ x>'- i);-
Aj<, =_= All, (</,*' - i) ~;*i - AUn (*„*' - i) a*';
A7„ = AH, '-,xi — i)V,**' — AT/„ (/./' —i) */*',"' adeoque
&y, _ af' Ay0 = - AHU (a^ - i) (*„*' — «?*')/ &
Ay, — a,x> Ay, = — ATTlt (_vv' —i) U„x' — afh) _?.?'.
Hinc autem invenitur (

' Ay, - a,x> Ay0 ) a, x> = Aytl - a x> Ay,
fcu A7,, — («*' * «b*')^; * *>*'*"/' Ay0 = o_ Cum
vero fit ..,v' -_= A'«^/V-i atque a, x>_== AT«v,y-i. ed£
«/' + ..„*' == A^V-i = 2CoJccx,- nec
non .*>*' _?/' — N«xrV-~ N-*xrV-- ~ ly adeoque
A> — 2AJ, Co/" a.r, * Ajy o == o, &

Cof-%39, == {jHjiJ:.Ali =. X -y,* tn^JiiL, nec non

&"« V4^y/'" -'Ay() *&yl^'==V4(y,-y„)z -Cy0-y, 4,y„-y„,) a

2AJ,. a(y, -y„)
His vero cognitis, cognofeuntur quoque Sin 2x-x, &
Sinfjctx,, atque 'Cof 2xXi, & Cof^xx,. Porro in ipfa
aeqm y,=-ASin-(a 4 «,*) 4 i? fubfiituantur quantica-
tes per experimenta cogmtae, ut fit yo == ASin a + B;
y, = ASin(a*ax,)A?B=A Sinn Cofux, + ACofa Sin ux, 4B;
yi,=ASin(a*2ccx,)± B=: -A SinaCof^ux, *ACoJa Sin2uXA-B;'
y„,=A Sin(a*3ax,)<l.B=ASina Cofsax,*A Cofa Stn^ux^B.
Harum prima dat A Sin a ==■ y0 — fs y& A Cof a

A 3.. »
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z=\JA 2 — (y0 — s)*-; quibus valoribus fubftitutis.,
reliquae in fequentes mutantur:

y, == (yt) - //) Cofux, * V_^ 2 - (y 0~- /?) 2. SV/; «i,4 B;
y„ == (y0 -B ) CoJ 2ux, + yM" -(yc) - i?)a. 57/; B«*V + 5;
JjFr/l = (y

0 - B)Cof^ux, + V^ A - (y~~- Bf. Sin *B;
feu inftituta fubtraclione
Ay,=;y0

-/?) Cofzux,-Cofux,)*{Sin2ux,-Sinuxf\/'A '-.yu-B .' }
Ay„=(y0 #) Cofoux, ■ Cof2ux,)\(Sin^uxrSiinux,)\/A z-[yo-B) 2.
Hinc autem exterminando \lA* (y0

_ B)2 obtine_
tur &y,f(Sin2xx, — Sin.xxf) — /\y, (Sinfjxx, _ Sin2xxf)
-= (yo — B) [(Cofgxx, — Cof2xxf) (Sin2xx, — Sin xx,)

(Cof2xx, — Cofxx,) (Sin fjxjx, — Sin 2xx,)~\, unde,
facYis S, = Sin.oLX,; _S„ = Sin 2xxr, & S„, = Sinsauxr,
nec _non /7, .= CofoLX,; & =Cof2xx,; €,„ = Cof^&jx,^
«ruitur

i/ —B = Ay" " y^-^^-y»)
(C,„ - C„) (o„ - o,) - (C„ - C,) (o„, - o„)

su 2? « A> (S„ - S,) - Ay, (SUI - S„) _
—y° (.C„, - C„) (S„ - S,) - (C„ - C,) (Su, - .ff„ T

His vero cogriitis invenitur
A = ir/-(Aj,-(y0 -*)(C,-C)r

r* y Q

_
B),

\ (ff,,-^,) 2

atque Sin a = -^s-I—.,
Alia,
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Alia, ab hac parum diverfa,, methodus conffan-

tes quantitates determinandi adhiberi quoque poteftr
nt oftendtmus in illo cafu, li invenienda efl lex fex
phaenomenorum obfervatorum, quando uti. convenit
gequatione

y = A Sin (a + ux) + B: Sin (b + @x).

Retentis hic praecedentibus denominationibus & pofitis

2V_I- 2^-1
habentur requationes auxiliares fequentes::
yQ == AH, — AH„ * Bk, — Bk„;
y„ = AH, a,x> — AH, a x>' * Bk, b,x> — Bk„ b x>?
y„ ==- AH, a;x> -~ AHh a„~ x

>' *■ Bk, if- Bkn bfs
yt! , = AU, a>~x> — AH„ atr +Bk b,~x> - Bk^bT';
y,v == AH, a,4X> — AH„ if- + Bk.b^' — Bk„ I**'s
yv == AH, a,' x ' - AHlt . a^ *' Z?/-, *„'*' - Bktt btl~x';,
unde *— yQ a,x> = - AH„ ' au

x> - a,x>. * Bk, b> x> - a>x )
- Bk„ b„x> - a*>};

T,-y, af> = - AH„ >a,f> - af e*'* Bk, bf-af) bf_ Bk„ b,f> - #,*' b"x>;:

>- y, «?' = - AH„ (af afj af> + Bk, bf- af bfx"

- Bk„ (bf - afj blfx';
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.Jfiv -.> <?,"' = -.^_, (/*„*'-*,*') //«'*' * **, (*,«' - *,"') £/*'_ Bk„ ff - af) b,f x<;
#y -ylY af = - AH„ (■//' - af) af> + Bk, (bf - af>) bf'_ Ek,f> (bf> - af) b,f>.

Elitninata ulterius quantitate AH„ obtinentur sequa-
tiones
y„ -y,(af + af) +j0 af a,f - Bk, (bf - af) (bf - af)_ Bk„ (bf - **') (bf - af);
y„, -y„ iaf + 'af) * %e*1 a,f>-Bk, (bf - af) (bf - af)bx*

— Bktl {bn
x> - a,x>) {btr> - an x>) bn x';

Jrv -y„W +af) + y„ af af< =Bk, (bf -af) (bf - a,fb,) zX'_ Ek„ (b,f - af) (b,f - a,f) b,fx>;
yv-ytv(af +_7,;r')+_s/„ af af =Bk,(bf> -af)(bf -affbf

- Bk„ -bn
x> -a/>) (bn

x> - a,r>) b,'\

Similiter erit
y„,-y„(«,x' + a,f) <¥y,afaf ~ (y„-y,(af> +af) *yoa,x>*„)bf

= - Bk„ (bf - af) (bf - af) (bf - bf>);
/(///V/+//,,*/) +y„/7/V///„*/-(y„/ -y„(^*'+^;v')-!3V/7/v'^*')^

= - Bk„ (b,f - af) (bf - af)(b„ax> - bf) bf ;
jyv-jiv( /̂ */+/7,;v')+j/ „///v'-/„*'-(yiv-3'„/(^*'+/7„*')+y„^*'-/„*')^*''

= -Bka (bf-of>) (bf- af)(bf-bf)h2X';
adeo-
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adeoque [>,„-> (*;*' * *,*') *y,af'af -(y, -% (af + af)

+J0 af af>) bfl b,f = yXv - y,„ (af + a,f>) +J, //,*' //„*'

— (y,B —y„ (a, x' * ffi "O *# ", 'V/ ** *') -, Xf / fea
jiv - jy„ (//,*' + af + *,*' + /-„*') + jy„ (V //,,*' +W
+ af bf + ,/„*' bf + //„*' _*„*** k*'h£')~y, (af f< bf
+ _7,"» afbf + //,*' */**«* + afbfbf) +yo afafbfbf
= o. Cum autem fit df + af = zCof ux,; bfr + b,f' =
zCoffhx,; afaf = i; £/*'£„*' = t\ erit *,*'*/' + «/**/*
+ afbf + «/'£;*' + afbf + bf<bf>=^^^Cofux,CoJfjX,;
g,*'a*%*' + ivV^ + e*%*%' + afbfbf = 2Cofuxr

+ iCof Qx,; atque af'a,f>bfb,,x' = i. Flisce valoribus
jfubftirutis babebitur a^quatio:
j/0 + 2_y„ + j»,v — 2 (y, + jy,,,) (Cofux, + Cof @x ) +"
4jy,, Cof ux, Cof fix, —o, Similiter invenitur jy, + 2y„,
+ _yv - 2 (y„ + y,v ) «SofctX, + Cof flx,) + 43»,,, Cof uxr
Cof I3x, == o; qus .equationes, factis

M=jo * 2y» * .y*v " p_j, * .>'/„
?

4_y„ 4J/,

4>y,„ 4y,„

dant CofoLX, =[M_ N + V((M_ Ny _ 4(i/Q ~
OT) (? _ Q))J: a(P-Q); atque Co/*/3ff, = [^-W-VttM-JVy -4(^Q-iVP)(P.- Q))]r

B *(/>«
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a-(P Q). Cogriiris atffcem Cofolx, & Cofpx, in-
.notefcunt quoque Sin &x, & Sin fix,, adeoque af —
CofoLX, ■+ 6V« olx, V- i; a,f = Cofax, — Sin olx, V - 1;

b*' = Cof fx, + Sin j3_V/ V-ij h,f =,Coffix, —
.67» $x, V~ i\ quibus in valoribns y0 ; y,,; y,,;; &c.
ifubftitutis determinari posfunt conftantes J;B; Hi-

H„; ,k, &. k„; nec non Sin a & Sin b.
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