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What is Continued Proportionality?

Geometric

A, B and C are in a continued proportion:

A.B::B.C
A B
B C

AC = B?

A, B, C, D, ... are in a continued proportion:
AB::B.C:C.D:..
A B C

B C D

Arithmetic

A, B, C, D, ... are in continued proportion:

B—-A=C—-B=D—-C=--
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Chap. 1. Palmariorum Mathefeos.  §7

‘Therefore, in any Geometric Proportion, when the Ante-

cedens is { greater }than theCanj&qumt,the Terms may be

2 and a r
exprers d by and

DeriniTiON . HL
! I \Hofe Quantities whofe Excefs or Quos

tieats are rhe. fame, are call’d Pro--
portionals..

CASE. L

When af fwer’ai A_Q_:;d'm}.cie: the 833::::: e} ofthe
1ft. and 24. is the ﬁume ‘with that of the 2d.
and 3d. they are faid to be in a Continued

§' Arithmetic
Geometric }Proportton.

4 24d, a4 24, ¢+3d e+ 4d,
Thus,{" l--d,a-—zd: a—3d, ¢i4 }C%
is a Series of Continued Arisbmesic Proporsionals, whole
Common Difference is d.

a, 4ar, arr, arrf, arrry, 4rf

s = = )
?? rr’ - Trrr rrrr rf

is a Series of Comtinued GeoMe ric Propomoml:, whofe

. r
Common Mu)- - Qor whoﬁ: Ra-§1 eor}
tiphier Is 7. _ tio is thatof2 7 tox. !

Note, That the Sngn ngmﬁcs Consirtued Prapamon.

II CASE






The Explication of the Sigm and
- Charalters ufed in this Treatife,

9 [ Equality, or equal to.
Majority, or greater than.
Minority, or lefs than.
More, or to be added.

J Lefs, or to be fubtraéted.
The Difference or Excefss.
Mulriplied by,

Radicalivy,

Continual Proportion.

.v
Signifies

itexS|FA V]

Other Signs or Abbreviations of Words
explain’d in their own Places.

that occur, are
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And in three continual Proportionsls, The quare of the :'lr:l"m':t't'f J#Hm'cd by one qf
the Extremes, gives the ather : For if A.B.GQ=—, EEthat is, A.R::B. C and

therefore BB = A C;) then (chvldmg both h}' ﬂ,} --—....C Or (both bjrﬂ)

Thefe therefore will be in continual Frnp-nrtmn
bb bbb b* bs T

"ibl * ) iy 5 C' -:T-Ir
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i% The Key of the Mathematics o Fhd

it requires the fourth termetobe = thelefler itis, the 8 quent; (o the fiimme of the antecedents to the fum

19
| : me

3. Continued proportion-=, is whenall the mid-@ i1 A «:: A4R +C+ Dt Byt .

dJle terms between the firitand thelaftare both conf.-§

ned . A.g::B.2, and comnpounded.
quents and antecedents of Rations : as 8,12,18,27/  Ford AtB.,+ 2 :(B.2 ).C{., v. And
are = For 8.12::12.18::18.27. ¢

: A+A+CoatB8tyu(Co)DN&e.
Alfo ¢ ()Eﬂ 3_.(:_’. _S_q; E‘_ﬂf &C.are - ' N Alfo m contnuall proportionalls,a.e;;Z-w,z.’.d;
0 g =, 2qq e BWheretoreaZ - 4q=8Z-¢w,or 82-4Z—Fu-nq.Hence
Wherefore ‘if ini this feries, the laft terme be oyllby the way we may {ee how tefinde the fiunme of
and the fumme of all the tfl?gs olf t}le whole ratiigrclf- all the termes -2:-, of of progreffion Geometricall,by
Gonbe Z: then Z=o willbethe fumme of all the@ . = 98o_aq . |
antecedents: and Z-a,th; fum of all thc.con{fql}c\nts _, mlcg-zf.:—_ .
., If foure magnitudes be proportionall , A.xijg 5 Y
B chy thaltlfo b préportifnalllj being Alterned 7. T the antecedents of many proportions bee
0. they | e Compeunded , and Divided, an tquall;then as one of the antecedénts is to the fumme
and Inverted , al Jpoutiacs , 4 of his confequents; fo will the other antecedent bee
| §o the {umme of his.Letitbe A, B::¢.8.and A.C:: 5.
- L . fnd A.D:-«.8WThen A B+C4+Dize bty 4\ e pets
Alterns  A. Bzl eth out of the former demonttration,the terms being
Rleernly placed. . '
4 12 It theeonfequents of twoRations be equall,
Ehey are a$ their Antecedents : Bue ifithe Antecedents
" A_D Bria-fi-l. .; ecquail,they are reci;:;'c')cally as their confequents.
A AdzsBBE nett7. 90 Andgnzg. o
Convert. Q'Aigj‘."B’f’E s § 13. I ewice fonre magnitudes be alike proportios
. hhglt‘urcAﬁi o G881, all ; thenboththeir fummesand allo cheir differen-
. o A o oo | ] , .
T of's Ai'BgA-B::cz-bB.a—ﬁ‘. o
vo.Ifiever fornany magnitudes be ptoportional
it fhall be as oncof the antecedents 15 tO4ts (c;ﬁteari; :

i’

oLA3s Qedds
\{ Compound.A+z.a::Bta.2.
. of. A+B.B:at8/g.
Tid. A-z.2uB-8<C
|

kes fhall be ptoportionall. | | -
f 14-1f foure proportionall magnitidesbe mulriplied
prdivided by foure other proportionall magnitudes;
heir produdts or quotients (hall alfo be proportional,
Ca 15, The
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< 12 LArrs JIATHEMATIC‘U{, CLAVIS MATHEMATIF\A.‘. ig

TOrum sutem ad feinvicen habiruc‘oinncnimr di-
videndoantecedentem per confequentem, vy 3rad
7ratioefl 43, hoc eit quadrupla fupertripartiens fep-
timas, Sic etiam in partibys tatio§ adielt velg ad
4. duplag fefqui quarta,

2 Quare fi numerus duog numeros multiplicet;
falti erupe muhipficz«ispmpnnmnake. Et (i nume.
Tus duos numeros dividar; quoti erunt difis pro-
Pportionales,

. 28 SD. B4
437 36 A7 ca

3 Si quatuor pumer; iintprnponiomks, faBas

abexremss zquarur fao 3 medifs. vein his
i P28 36 etity , g 9 x28.
2 ZA erit RA == 28.

¢ Hinc fequitur aurea (qu dicirur) regula pro~
portionis : Si tribua numens datjc reangulum fub
fecundo & terein adplicerur ad peunum: hoc cfl, (i
fecundus mulriplicee ferivm, & primus dinidat fa-
um: quatus erit tribus datis quareus Pproportio-
nalis. “vc
7. 9::28. 36,

7) 9(6

7Ty

5.2 :: 8 gt
5) 2(19;

96
: Z."T:_; Et quia modo politum fuic
A erit }K‘ == A. .
5 E tribus numeris datis ad quastum proporti-
onaleminueniendun;; terminusis,per quem fitqua.
ftio, inpro portionediredta eff fecundus, veltertius »
at

N

at in proporti iproca femper ftp .
6 Dirccta quidem opmsioex}.qnandgtmm
is, per quem it quzltio, quo mnoyd{. €0 Quastum
maiorem fequirit: & 4uo winoryco mmomn: .
7 Ruciproca proportio oft, quando termicus is
per quem ht quziiio,guq maicr elt €0 quartum mi-
norem fequirit: & g6 wminor, c6 maiorem, -
8 Propustio continua -z cfl, qnando termini
omnes medij inter pritum & vlu'u’mm, sfationum

funt tain confequentes, cum ved 1z,
18.27. ltem
«f £98 by, foe 4

@ «q w agq .

9 Si quatuor numeri fine proportionale A, «

L. Z:etiamalternd,& inuerfe, & compofitd, & di
s

fm & alterng, A.B:

i::r’fé c:: inuerfe, «  A::B B,
cnim‘l’ak: compofitd, A+e. a +8 .4,
P divifim, A—a . 2::B-8.8;
crune conuerfe, A A+ i BB 4,

1o Siquodiber numeri fing proporcioales ; erit
¥ viws antecsdens ad fuum confequ :vem, fic fum-
ma angecedentiun, ad ——f‘ fum,
EftoA.:: B.8:: C.y: erit A,a:: A4 B+,
@By, .

11 Siplutium proporionum sutecedontes fine
quales: erit vtvnos ancecedens ad funmam firo~
rum conkquentium, fic dens ad fum-
mam {uor m.EﬂoA.BU"?ﬁ:& A, C:; x5 Erit
A B4 Ciiai By, :

12 §i
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54 CLAVIS M4 THEMATIC £,
mx ddendum cft rum auferendym:

7 St lineavtcunque fects multiplicetur in alt
trunt fay fegmentom rcéhngulupm 1Uudldulﬂ?:

quadratis totius & fegments multiplicantis. hoc o}
SiZ-—A%E: ent 2ZA 4 Eq— ]
AE A e pq B q==Zq +Aq.E
8 Silineavtcunque fecta multiplicetur in alwr
atrum fuum fegmentum: rectangulum illud quadre
plicatum, plusquadrato alterius fegmenti, Tquale o
yit quadrato linea: totius auGz fegmento muldplh
cante, hacel,, SiZ o= A +E: €rit QZ ke Az 74
+Eq B Q24 E: = 42F 4 Aq. =t
9 Silinea bifecetur & fecus: quadrata fegmento
rom inzqualium (imul duplicia funt quadratorun
bilegmenti & interfegmentt,hoc efl, Si 2 — A 4 F
erit Aq+EqQ-T 3 Zq+3Xq.
1o Si linca bifecta augeatur:quadrata totius anarz
& augmend, fimul duplicia fune 3
menti, & bilegmenti aucti,
! critZq+ Eqr=3Aq+2Q_tA +E.
H 11 Datam rectam lineam ita fecare,
lum ubtora & minerciegmento zquale Gitquadra:

tymajotis,  hocmodo, $iZ==A 4 E, fitque
Veilq—1Z— At crit ZE—Aq. Nam {Z
Q; Qusre le

tum, plus quadrato alterius fegmenti, 2quale erg &

quadratorum bifeg. s‘g

hoceft, Si Z==A +E: ¢

verefangy. -

CLAVIS MATHEMATICOE, g5.
Atque hing patet
modus fecandidatam
lineam Z fccundum
wiediam & extremam
ationem : hoc eftet
fintZ, A E<+
" 12 Intriangulo BCD,éi ang. Bﬁrt\‘acurus :
/BCq+BDg==DCq+28BD » BA- Nam
BCq—BAq — CAq= DCq—Q:BD—BA

; 47€1  _BDq4aBD sBA-BAG
g S e
B A P B DA

13 In trisngulo BCD, fi
ang. B fit obmfus: BGq
+BDG=DCq—1BD «BA.
NamBCq— BAG==GAq

47¢ 1]
=DCq—Q:BD +BA
~—BDq—1BD +BA—BAq

*

L4

E4 14Dao

.
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3 The Key of the Mathamatics

12. Probl. Three points being given, net lying

direct, to draw a circiumference through them.

25 € 3. -
13. Probl. The Bafeand Cathetusof a re@angled
Trianglebeing given,to finde the Hypotenufe: orto
addea Quadrat toa Quadrat. -
~ 14. Probl. The Hypotenufe and Bafe of a re@-
angled Triangle being given,to finde the Cathetus; of
to take a Quadrat out of 2 Quadrat. |
15.Probl. To finde the Ration of Twe like Figures;
feeke a Third Proportional. .

16. Prebl. A Figure being given, to framealike
Fignre;in aRatiengiven. Seckea Meane-proportio=
nal betweene the Side thereof, and a like Side.

17. Probl. In a circle given to infcribe an ordi-
nate or regular Hexagon. 15 ¢ 4.

18. Probl.Inacircle given to infcribe an ordinate
Decagen. Cut the Semnidiamiter of the Circle after
the Extreme and Meane Ration, by 11 ¢ 2.

19. Probl. Inacircle given to infcribean ordi-
nate Pentagon. Seek the Hypotenufe of 2 re@angled
Triangle, whefe Bafe is the Side of an Hexagon, and
Cathetus the Side of 2 Decagon. . '

CHap:

0 -
A

ey Filt'do

CH A 7. XIX.

Examples of eAnalytical o £ quation ; for inventing

of T heoremes, and refol vivg of Problemes, oAt
which marke (as it were) the Précepts
bitberto delivered, do prav- -
cipally aimes

4 Probl.I. “F *HE Invention of 11 € 2.Namely,to cut B
X a Right line given, {o that the Retangle
i under the whole B, and theleffer Segment , may be
¥ equall te the Quadrat of the greater Segment.

Let the greater Segment be put A : the leffer fhall

} be B——A. DrawB==AintoB; and there {hall bee
§ made Bq-BA—Aq: or AqQ+BA=Bq. Wherefore

{

¥ vu:Bq+:Bq:-'B=A; by 9 Ch.-XVL

Which Theoreme is exprefled by werds thus : If

# to the Quadrat of the Line given, be added a ‘quarter
¥ of the faid Quadrat; and from the
8§ the Summe,be taken Half the line given;the R emain-
§ der thall be the greater Segment. ~ ©

Quadrat-fide of

N .

Now it is Geometrically effeted thus; Draw

§ AB—B: And toitat Rightan-

§ cles, fer BC=!B; and draw the.
| Hypotenufe AC : It fhall
} be AC==4/1:Bq+;Bg. Cutoff

X

-l
£
24
X
1’
%
.,-;

~ E B
Laftly, meafure AE—= AD,for the greater Segment.
(s | Pr 051'1

CD=BC; And the Remainder 4
(halbeAD—=y/u:Bq+;Bq:~iB. |

C
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Analogiae loco aequationum
Quaeri etiam potest analogia statim loco aequationis; ut
st linea quaedam quaeratur, pariter altera, tunc illae

. . . : : ., ab
componi possunt cum signo 2=, ut si una linea sit —+ f
am

d

fit L4fed@ .
m d

et altera linea + n tunc ponantur simul cum signo ==

Translation: Proportions instead of equations
Instead of an equation a proportion can be immediately
searched for; e.g. if a line 1s searched for and equally

: . . ab :
another, e.g. 1f one line 1s a; + f and the other line

% + n then both can be taken with the symbol 2= and

. ab am
it becomes — + f == = + n.

What does this mean?
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3. The method 1s thus: when one has two lines, areas,
or bodies and one wishes a proportionality between them,
then one takes the algebraic expressions of both and sets
them against one another with a so called “signo
analogico = and operates with only divisions and
multiplications in the same manner as with equations,
until one has reduced both numbers to the smallest
fraction. And since multiplication and division do not at
all change any geometric analogy it follows thereof that
one can see the proportionality of the two lines or bodies
in the smallest number.

4. To find what ratio a cube has to an enclosed cylinder,
one sets (d) = diameter or the side of the cube, (c) =
circumference, and then the volume of the cube is found

to be = ddd, and that of the enclosed cylinder = %. Thus

dd L .
one sets ddd = TC and uses division and multiplication to

obtain a smaller fraction thereof, namely 4d = c; that is in
numbers % or 14 = 11 or as four times the diameter relates

to the circumference, as the volume of the cube relates to
that of the cylinder. And one sees thereof that an oblong
also has the same ratio to an enclosed long cylinder, as
also a square surface to the area of an enclosed circle,
namely as 14 to 11.



A cube to an enclosed sphere: The cube is as before

ddd, and the enclosed sphere which is of the same

diameter as the side of the cube = %.

The analogy is ddd = % and by means of

multiplication and division this becomes 6d = ¢, that is
6 diameters is related to the periphery as a cube is related
to an enclosed sphere, or in numbers as 21 to 11, as
before. This is the lowest even number that the volume
or weight of a cube has to the volume or weight of an
enclosed sphere, which touches all four sides of the cube
with its surface. The same ratio is also found in an oblong
volume or weight against that of an enclosed oval, as also
if many globes or balls were to be stacked in a
hexahedron (cube), and closely around them would be

made a square-formed house, then the volume of the

house to that of the balls together would be as %

That 1s 6d.c :: ddd. % 2 21.11

What is this about continued
proportionality?



6. I wish to know the proportion of a parabola,
or the common characteristics of its ordinates,
parameter, and axes. Its equation thereof 1s

PX=Yyy Or X= %’. Thus 1f the analogy 1s set

as 'y = yy/p, it 1s found to be like p +y. That 1s
p, y and x are in a continued geometric
proportion.

X %Y
y=p
X.y ;1 Y.p



In Swedenborg’s book on algebra, Regelkonsten, which
he wrote later in 1717, he shows six examples of how he
uses his analogy method but with the simpler sign
Interestingly enough he writes more about it:

You can as well in everything else put two
expressions against each other to see how one
relates the other. The reason for this is that if
you multiply or divide two proportional
expressions with the same then the proportion
between the two new expressions 1s the same
but expressed with smaller fractions. This is
something that has been performed in Daedalus
vol. V, and it is a new way to do which has not
been used before, and it has its benefits here and
there.
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