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V.
Analyfis Geometricay five nova & vera Methodus Re-

[olvends, tam Problemata Geometrica ,  quam
Arithmeticas Quefbimes. Pars primay de Planis
Authore D. Antonio Hugone de  Omerique San-
lucarenfe. Sold by Sam. Smith and Benj. Walford
atthe Prince’s iz St. Paul’s Church-yard London.

"§ " HE Author of this Book being of opinion that
the Method of deducing Geometric Demenftra-
tions from an Algebraic Calculation, is forc’d and un-
natural, has ftudied how to find an Analyfis purely
Geometrical, from which a Synthefisymight eafily be
deriv’d , according to.the Method of the Antients.

He begins with an Introdudion confifting of about
twenty Geometric Propofitions 5 which are {o many
Lemmas, in order to make his Analyfis the more' eafy 5
the chief Propofition: of his Introdaction; and which
he has occafion to ufe mof¥, is this:  To find tiwo lines
whofe fum or difference is given , that fhall be reciprocal
#o two given lines 5 this comprehending the Conftrudtion
of Quadratic Equations. He divides the reft of his
Book intoFour Parts. In the Firft he confiders thofe Pro-
blems that are folv’d by {imple Proportions, In the 24!

he confiders thofe that are folv’d by ufing Compound

Ratio. Inthe3d, he refolves thofe wherein it is necel.
fary to confider Quantities conne&ed by the Signs —+
and—, And in'the 44, he confliders Indéterminate
Problemis. o

He Prefixgs 9 hisFirf¥ Part fume Generst Riules hote

to proceed.in, a (Rometric Tnvefligation’;  #nd” Bedsule

thele Rules contain what' is moft evarerial in His Merhod.
T we
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we thiok it not improper to relate ’em as he has laid ’em
down himfelf.

1o, An unknown Line is always terminated in an
unknown Point ; hence to avoid confufion, the unknown
Points ought to be Denoted with the laft Letters of the
Alphabet v, =, y, x, &c. to diftinguith 'em from the
known Points 4, 4, ¢, 4, &c. and if there is occafion,
one and the fame Point may be denoted with twoLetters,
when a known and unknown Line concur in it.

Firft Definitton.

Additive Ratio is that whofe Ferms are difpos’d to
Addirion, that is, to Compofition. Ssbtrattive Ratisis
that whofe Terms are difpos'd to Subtra&ion, thatis, te
Divifion.

1 K. 8
- ) T

a 5 c

Let the Line # ¢, be dividedin the Points 4, and «,
the Ratio between ab, and bx, is Additive 5 becaufe the
Terms 46, and 6x, compole the whole «x; but the
Ratio between ax and bx is Subtraitive, becaufe the
Terms ax, and bx, differ by the Line 4.

20. The fame order of the Letters which is in the
Figure,ought to be kept in your Analyfis, that fo by meer
Infpe&tion you may know whether the Ratio- is 4dditive
or Subtraitive ; and conlequently whether you oughr
to Compole or Divide.

30. When you are to arguae by Proportions, and the
Proportion lies in a Right Line, you have no other
way to proceed on but by Compofition or Divifion
Therefore if both Ratios are Additive, you muft argue
by Compofition s if both Subtractive, by Divifion ; fo
as alwaystoufe that way of arguing which is the fitceft
for the prefervation of thofe Terms that are known but
when one Ratio is Additive and' th’other Subtra®ive
the Additive muft either be made Subtra&ive,or the Sub:
trattive Additives Now this change i wrought by
repeating either Term. For
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For if we defign to change the Additive Ratio of 46
to bd, intoSubtradive, let bc be made equal to 44, and
thus the Ratio of bc to &4, that is, of 46tobd, will be
Subtraéive; and likewile, if the Subtrative Ratio of 44 to
be was to be made Additive, it is but making 46 equal
to ‘e,

4o. This is alwaysto be obferved, when the Terms
of the Ratio which isto be reduc’d, are known; bue if
they are unknown, and their Sum or Difference is
known, it is often convenient to ufe the 7¢h. and 8¢4.
Propofition of the Introduction by means of which the
difference of the Terms of an Additive Ratio, or the
fum of the Terms of a Subtra&tive one, may be expreft,
whence you may argue by Divifion or Compolicion.
Now the 7¢h. Propofition of the Introduion is this
If a Right Line is Divided into two equal Parts, and into
two unequal Parts, the middle part isthe half difference
of the unequal parts. The 874, Propofition is this; If a
Right Line is Divided into twoequal parts, and aRight
Line isadded toit, that which is compounded of the
half and of the Line added, is the half fum of the Line
that is added,and of that which is compounded of the
whole and the Line added.

Second Definition.

That Ratio we call Common which is Common to
two Proportions whether it be Dire& or Reciprocal ;
Let there be two Proportions 2 6:: d, e, and b,c:,: e, £,
having the fame Terms & and ¢, and conftituting a Di-
ret Ratio, this Ratio we call Common, becaufe it is
Common to both Proportions: In like manner let thera
be two Proportions 4, b::e,land byc:: 4, ¢, each having
the fame Terms & and e which conftitute a Reciprocal
Ratio, this Ratio we call Common, becaule it is Com-
mon to both Proportions.

[11 2 LN
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50, Therefore if two Proportions have a Common
Ratio, wemay argue by Equality 5 but if a Common
Ratjois wanting, it muft be introduc’d, thar wemay
proceed fariher, which will be done by the Redu&ion of
fomé Ratio into another-equal fo it
Likewile if a Proportion lies in a 1rangle or any
other Figure, you muft ule a new Proportion by re-
peating fome Angle, that is,by changing its Pofition,that
{o you may have two equal T'erms 1n two different Pro-
portions, and fo may argue by Equality : Hence it is evi-
dent that, . that Angle oughr to be tranfpaled, which
together with the other Angles and Sides of the Figure,
fhews the moft convenient fimilicude of Triangles. ~
60 Now what is fought being affumn’d- as granted,
all our endeavours muft be to retain in arguing thofe
magnitudes which are already known, and to extin-
guillk as much as we can the unknown Point, and the
Analyft underftanding where to ufe Additive or Sub-
tractive Ratio in one Proportion ,. and how to Introduce
a Common Ratio in two Proportions, if it be wanting,
willcome tothe end of thisRefolution by neceflary confe-
quences : Now this end is obrain’d when the unknown
Magnitude is found equal to fome known Magnicude,
or the unknown Point is in one Term, which is a 44,
Proportional, or in two Terms either Means or Extreams
whofe fum or difference is known, for a 44, Propor-~
tional, or two Reciprocals will do it. ‘
70. The Analyfis being ended’, the arder-of the Con-
ftruction and Demonttration isevident, for nothing elfe
is required for the Conftruction, but what has, or is
fuppos’d to have beendonein the Analyfis, and for the
Demonftration , nothing but to begin from the end of
the Analyfis and proceed to the beginning of it, obfer-
ving that where the Analyfis argues by Alternate or In-
verted’ Propofitions, the Syathefis argues by the {amcé
and.
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and that where the Analyfis Compounds, the Synthefis
Divides, and vice verfa.

But to make thofe Rules more ufeful, it won’t be amifs
to fhew the applications he has made of ’em in the folu-
tion of fome Problems, and becaule there is a great
variety of’em in his | Book , we will chuie a few of the
moft remarkable as Rules i cafes of the like nature.

PROBLEM

a 'K, X C

The Line ac being divided at pleafure in 4 to di-
vide it againin x between & and ¢ fo thatax xe, tx
be proportional,

Analyfs.
Let therefore . ax, XxXc:: Xc, bx, .
and Comporendo ac, xc:i bey bx. .
and Alternando ac, . be:: xey bx. .
Let ¢q be made — 4¢ ) €q )

and Cemponendo - aq, ¢qi: becy b

Therefore the Problem is folv’d.

_Conftruction.
Let. the Conftru&tion be made as before. .

Demonfiration,
. For fince, by the Conftruction, 44 is to ¢q as be to
bx. Therefore Dividends ac is to cq that is to br, asxcto
bx and Alternando ac is to xc, as be to bx. Therefore
Dividendo ax, s to xc as xs to bx,which was to be done.
PROBLEM
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PROBLEWM

The Line 4¢ being Divided in 4 to Divide it again
in x between # and 4 (o that 4x, x¢, xb be Proportional.
Now becaule in the Proportion ax, ¥ : : ¢x, xb, the firft
Ratio is Additive and the fecond swbtraiFive it is evident
that the A4dditive muft either be made S#btraétive, or the
Subtraltive Additive, But becaufe the Terms are un-
known, letac be bifected in », and 2 » x will be
the Difference of the Parts ax, x:; likewife let 4c be
bifeéted in p, and 2xp. will be the fum of the Parts xc
and x4 3 whence one may proceed by Compofition or
Divifion.
Analyfis,

Let axy, xr:: xc, xb

Theref. Componendo  ac  xc:: axp, xb
and half.the Antecedents  me, xci: xp, xb
and Convertends me mx:: xp, bp

Therefore the Problem is folv’d.  Becaufe the Point x
being only in the middle Terms, we can proceed no far-
ther. And becaufe there is nothing from whence we may
infer which of the two mx and xp isthe greateft, it will
be in our choice to take mx either for the greateft or the
leaft part, and there will be two Solutions for
which there is one Demonftration.

Conflruition and Demonflration,

Let ac be bifeGted in mand ¢ in p, and to me and bp
or pe let two Reciprocals mx andxp be found whofe fum
be mp, 1 fay the thing is done.

For by the Conftru&tion me, mx ::  xp, bp, There.
fore Comvertends me, xc:: xp, x6 and doubling the
Antecedents 4c, xc:: 2xp, xb, but 2xp is the [um

of
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of the Terms x¢ and xb; therefore Dividendo ac, xc:*
xsy xb, which was to be done.

PROBLEM

2 x4 7 ¢ 4

To Divide the given Lines 44 4c in x and y fo
that 4y be taxc as f to g andxb toycash tok.
Conditions,
4 xcii fy, g
and x6 yo:: b: k.

Analyfis,
Let therefore ay, xci: f, g
and alfo %6 gyei: by, k.
or be, cq.

And as the fum of the Antecedents to the fum of the
Confequents, fo one Antecedent to its Confequent.

Therefore xe, pq:: bk,
or L.
Therefore.by Equality ay, y9:: £, 4

Conftruction and Dewonfiration,

Let b beto k, asbe to ¢q, and fo g to/, Let.«gbe
be Divided in y in the Ratio of £ to /, and let 4y be
to xc as £ to zo 1 fay that xb, ye:: A, 4. for fince
by the Conftruétion 2y 99:: f, {; and 4y to x¢ as
to g : by Equality x¢ will be to y¢, as g.to / that is
as be to cq and becaufe the difference of the Antecedents
is to the difference of the Confequents, as one Antecedent
to its Conlequent, x& will be to ye as be tocg, that is, as.
b to k, which was to be done.

PROBLEM.

_A Square or Rhombus & & ¢ d being given to
draw
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draw from the Angle 4 to the oppofite fide produc’d
ab a right line dxy, and to make xy equalto a
right Line given m,

'z
a. &
.v//
re
/‘//

-~

d c
Let therefore %y be equal to s,
by the 24. of the 62h. Book of Euclid ab, dy:: dy, xy,
Let the Angle dxz be.=dby,

and becaulethe Triangles dxz, dby are Similar,
db, by:: dv, e,

Theretore by Equality dby ab:: xy, xz,
But the Angle , x0% = dby or dya.
Therefore the Triangles dxz. xbxare Similar
Therefore Az, Xz:: xz; bz,

Cinflynétion and DemonfEration.

Let db be toab, as m to g, and let 4z, bz whole diffe-
rence is db be found reciprocal to ¢, Set off from the
point z the Line 2+ equal to g,and through x draw dxy, 1
fay that xy is equal to the given line .

For fince by the Conftrudtion 4z, is to gasgtobz, that
4z istoxzas xz to bz:, The Triangles dzx , bz

will
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will be Similar, Therefore the Angle dxz will be equal
to.the Angle xf&, that is, to the Angle dby (for the
Angles dby and xtz are equal; becaule dbein a Square
or Rhombus is equal to the Angle 444, or its equal yéz,.
hence adding the common Angle x4y, the Angles dby
xbz will be equals) Therefore fince the Triangles de., dby
have the Angles dxz and dby equal, and the Angle bdx
common, they will be fimilar, and therefore 46 will
be to by as dx to xz thatis to g5 but becaufe ad, by
-are parallel, a6 will be to éyas dxto xy. Therefore by
Equality 46 is to db as g to xy. But by the Conftruion
4b is to db as g to m, Therefore xy is equal to m.
Which was to be done.
P ROBLEM.
A Circle xy= being given by Pofition, and two
Points in it 2 and bbeing given, todraw the Lines
4%, xb fo that ye fhall be Parallel to 4f.

ANALT SIS

Let therefore 9% be parallel to b
Therefore the Angle abx = yzx
Let the Angle ayv be made = ‘abx
Therefore the Angle Gy = JEX
Therefore R x v, y, byareinaCircle
- Therefore the Rectangle Vay = xdy
But the Rectangle xay =—any Re&angle through «

Theref. the ReCtangle waf =any Re&tangle through 4.
Conftraition and Demonflration,

Let the Re&angle vab be made equal to any ReGangle

through « fuch as ¢cad, let the Tangent vy be drawn

Kkk " through
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through # letthe line yx, and through 4 the line x2
be drawn , let yz be join'd, I fay that yz is parallel
to 4b.

For fince the Rectangle vab has been made equal to c44,
and xay is equal to the fame, the Re@tangles vat xay
will be equal : Therefore the points ¥y v, y, 4, willbein a
Circle, and the Angles 2y, abx upon the ame Line xv
will be equal , but becaufe vy touches the Circle xyz and
xy cutsit, the Angle ayv is equal to yzx.  Therefore the
Angles yzv abx will be equal, Therefore the Lines
y% ab will be parallel, which was to be done.

The follwwing Problem is taken out of the [econd Book.

PROBLEM.
The Line 24 between b and ¢ being Divided in 4 and
¢, to Divide jr again in x fo that the Re@angle
axb be to the Rectangle dxc as mp togp.

. -
s

a5 x ¢ d F &

[ 1, 'l 3
w g )

o9 ¥y
ANALYTS 75
Let therefore axb dxc:: mp, gp
Therefore if you make ax, xd:: mp’ Py
And alfo bx, ?

XC::
The Problem will be folv’d, for the ,produ&sy of tlgyg
Analogous Terms will refticute the Proportion.

Let therefore ax, xd:: mp, py
and Componendn ax, ad:: mp: my
Letmg, mp, ad, ak be proportional ak mg
Let alfo bx, Xc:: py, gp
and  Compondnds be, xc:: gy, gp
Let ¢, of, mg, gp be proportional of my
Therefore Componendo xf, xc:: my, mg
and by equality xf, xc:i: ak, ax
and Concertends xf, of:: ak, xk

Toe following Problem is taken omt of the third Book.
The
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PROBLEAM,

‘The Line 4¢ being divided any where in 4, to divide
itagain inx between £and ¢ fo that the ReQangle 4xb
thall be equalto the Rectangle 4x¢ together with the
double fquare of xc.

t. ] 3 L
1 )

a bxcec d I
ANALTS I3

Let therefore axb = bxe - 2xex
But by 3. 2. EL bex = bxc -+ xcx
Therefore axb = bex -+ x6x
Let cd be made — be, theref, bex =  dex
Theretore axb — dcx = -+ XcX
that sby 3. 9. EL axb — dxc
Therefore ax, x¢ :: xd, bx
and Componendo ax, xc¢ :: db, bx
Let ¢f be made=bd cf

and as the fum of the Antecedents, to the fum of the
Confequents. So oneAntecedent to its Confequent.
Therefore af, bc :: cf, bx
Therefore the Problem is folv'd.

Confiruttion and Demonflration.

Let cd and 4f be made equal to 4¢, and let af, be, cf, b,
be proportional , 1fay the thing is done.

For fince af, bc::- of, bx, and the difference of
the Antecedents to the difference of the Confe-
guences as oné Antecedent is to its Confequent,ac will be
to xc, as ¢f or be to bx , and the Rettangle axb will
be equal to the Re@angle dxe, thatis, to the Redtan-
gle dex together with the Squate of x¢ or ( becaufe ¢
and ¢d arc equal) tothe Re@angle éex with the Square
of x¢ 3 But the ReQangle bex is equal to the Rectangle
bxeand the Square of x¢ ¢ Therefore the Re@angle axp
is equl to the ReQangle bxs, and the double: Square of
xe.  Which was to be done.

The following Propofition is saken ous of the 4th. Bosk,

PROBLEM
“Two Pointss and & being gives, todtaw thi two
Lines
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Lines 4x. xb, whofe Squares together thall be equal
to the Square given gg.

Le axb whofe height is xy bethe Triangle required.
Bifet 26 in m and draw mx. '
ANALTS 1S

Let therefore » axa ~+ xbx = gg
But by the 13¢4.0f the Introd. 4x4 - XxbX = 2ama-+2mxm
Therefore gg = 2ama ~+2mxm

or —2ama=2mxm
Therefore the Problem is folv’d , but the Length of mx
being given and not its.Pofition, it is evident that it
may be the Semidiameter of a Circle whofe Circumfe-
rence {hall be the Locus of the point x.

"Conftruction and Demonfiration.

From the Square givén gg Subtract the double Square
of 2m , the Square root of half the remainder fhall be
the line mx; with the Ceater » and diftance mx, de-
{cribe the Circle pxd, 1 (ay that any point ‘x taken in its
Circumference refolves the Problem.

- For fince the doyble of the Squares of 4z and xm is
cqual to the Square gg, by the Conftruction, and by the
131h. Propofition of the Introduction to the Squaressx
and x6: The two Sguares ax and x4 rogether will be
equal to the Square gg. Which was to be dene.

FI1NIS.
ERRATA.
dge3ss. L n for IV. r. IIL. p. 356. 1. 26. for IIL. 1. IV. and for fub-
trad, fubtradtion, &c. v. [wbfiradt, &c. p. 357, L. 33. 1. Sofigenes.




