e

o
264 Of Negative Squares. CuarLXVL

__,.._._—————————‘—‘_—__’——————‘,
Now for as much as on the fame Focus, may be drawn an infinitc Number of
Parabola’s ; and to every of thofe, an infinite number of Hyperbola's, whofe
Center fhall be that Focus; it follows that there is 2 variety deubly infinite of
fuch puirs of Equal lioperimetral Equicrural Triangles. Andall this, withcut
varying the Point F; or the Plain FSV, or the Polition of FA in that Plain;
eyery of which will yet afford an infinite variety. And yet even this may be in-
finitcly varied,, if we leave out the condition of Equicrural. For then a new
Semi-Parabole with a new Hyperbola, will give new portions (on the other
fide of the Perpendicular FR,) of fuch Equal Ifoperimeter Triangles, (but not
Equicrural) with infinite variety.

7’Of this nature is that Problem which Francis van Schooten tells us, (in the
twelfth Section of his Sectiones Mifcellanea,) Was opeply propofed at Parss, in
the Year 1633 : T0 find Two Eguicrural Triangles, equal each_to other in Perimeter
and Area, but further clogged ‘with this condition 5 fo thar all their Sides and
Perpendiculars be commenfisrable, or as Number to Number. Which new condition
doth reftrain the Problem, but not determine it; fo that it is yet capable of
innumerable Solutions.

To this, he tells us, Des Cartes gave one Solution, (making the Sides of the
one 29,29,403 of the other37,37,24 ;) But Dr. jobn Pell, (iin bis Intro-
dution to Algebra, publifhed by Thomas Brancker, at his Probl. 29.309,3 1)
difcuffeth the fame at large ; and fhews how, by eafy Methods, (from Tables by
him fet down,) to give innumerable Solutions in Integer Numbers.

And he fhews moreover (which is very true,) that to every of thefe pairs,
there belongs a Third Triangle; “whofe Bafe if fuppofed 2 Negative quantity,
the Aggregate of it, and the Legs, will be equal to the Sum of the Bafe and
Legs in either of the other : Or (which isall one) the Legs wanting the Bafe
(if- in this the Bafe be fuppofed Affirmative:) will be Equal to the Sum of the
Bafeand Legsineither of the other.As for inftance, (in Des Cartes's Triangle,) =29,
29, -} 40, =37, 37,1245 (=98)=56% 1+ 565 —155 the Peri-
meter. And the Perpendiculars will be 21, 35, —s6. And confequently ,
21 x40 = 35 x 24 =— 56X —15 (=840 the Double of the Area. The
whole Procefs I forbear to repeats referring to the Author for it.

CHAP. LXVL

Of NE®ATIVE SquarEs, and their IMAGINARY
RooTs in Agebra.

E have before had occafion (in the Solution of fome Quadratick
; and Cubick Equations) to make mention of Negative Squares,
4 and Imaginary Roots, (as contradiftinguifhed to what the;
call Real Roots, whether Affirmative or Negative:) But re-
ferved the fuller confideration of them to this place.

Thefe Imaginary Quantities (as they are commonly called ) arifing from the
Suppofed Root of a Negative Square, (when they happas,) are reputed to imply
that the Cafe propofed is Impoffible.

‘And fo indeed it is, as to the firft and ftrict notion of what is propofed.  For
it is not poffible, that any Namber (Negative or Affirmative) Multiplied into
itfclf, can produce ( for inftance) — 4- Since that Like Signs ( whether -
or —) will produce -3 and therefore not — 4.

But it is alfo Impofiible, that any Quantity (though not a Suppofed Square)
can be Negarive. Since that it is not poflible that any Magnitude can be Lefs
than Notbing, or any Number Fewer than None.

Yet
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Yet is not that Suppofition (of Negati iti i
is n C Supp egative Quantities,) eit
]ﬁbiur(_l, v_»h_er} rightly underftood.  And though, as u’))[ht: E::‘cl-kllufeful‘or
Notation, XF import a Quantity Jefs than nothing : Yer, when it co ecbraick
fical Application, it denotes as Real a Quantity as if the Sig 3 Phy«
be mr?rprctcd in a contrary fenfe. 50 were -5 butto
As for inftance : Suppoling a man to have adv.
an g W
t}]\ to B,) 5 Yards; and then to retreat (from B [oc Cé‘)O:IIYI(;ZS(Sl -f(l);' v}: l‘g, ‘(ffom
Yowdml'l\ch_he had Advanced (upon the whole march) when aC? or hoe e
ards he is now Forwarder than when he wasat A? 1 find (b' Sub dwrpany
from g,) that he is Advanced 3 Yards. (Becaufe -5 — 2 =+ g ) bducting 3

D A C
S A |

" But if, lizving Advanced 5 Vards to B, he nd
. butil, BVINS $ , he thence Retreat 8 Yar 5 ond
1; be [.hlcn d;kudz How much he is Advanced whenat D, or how x;;{l(cllsltloug\; h;hl
than when he was at A: I fay — 3 Yards. (Becaufe 4+ 5 —8 = .11;(..\
is %‘;/ ﬁ%yl, he is advanced 3 Yards lefs than nothing. =—3) Iha
/hich in propriecy of Speech, canrot be, (finc ¥ 5

no%nng:) t~\nd th_c'reforc asto th_e’_Lir.c AB F;n(w:;jf ttll:ec lcflf?lr;ni’(zrll)cem]&‘; than
we 1‘111;1‘1‘ égg"giu By ;:I_t;: guppghglon,() v&?f hinc from A, be continued Backw.ird

iid D, 3 Yards Bebind A. ich was prefumed to be Before it y

And thus to iay, he is Advanced 5 is e Befare i)

! y; — 3 Yards; is but wha ay (i
Or_flluary form of Speech, © he is Retreared 3 {fa:dsl{ (;,;I-hl:f; Vvﬁnl‘houl%fa_y un
being fo Forward as he was at A. ’ s 3 Yards of

Which doth not only anfwer Negativel i
hi | y to the Queftion asked. i
go_: (as was fuppofed,) Advanced at all : But tells moreover. klfe is g 1}35 k'!c m
being Advanced, (aswas fuppoied,) that he is Retreated 3 ;IardS' or th: l—er?
is ?\t é), nipre ﬁafkward bg 3 Yards, than he was at A ? Al
And confequently — 3, oth as truly defign the Poil it D
the Point C.  Not Forward, aswas fuppn!’ed% bnl:eBag;?»:a?d’ ?’:o:llx- zdd}gﬂe‘l
- So that -|- 3, fignifies 3 Yards Forward ; and — 3, ﬂ"niﬁés Yard:
ward: But fHll in the fame Streight Line. And each d:ﬁwm (iat ?r'fsl: ‘l}ack-
fame Infinite Line,) one Single Point: And but one. And thus it is i cI]l at [!le
Equations h7 as ha\&mg bl:_lt one Single Root. nall Lateral
Now what is admitted in Li
PO wh n Lines, muft on the fame Reafon, be allowed in
As for inftance : Suppofing that in one Place, we Gai
il in
but Lofe in another Place, 20 Acres: If it be now askegog:v};c;:? ?Acres,
have gaincd upon the whole : ‘The Anfwer is, 10 Acrcs: or -} 10. Y (ges v}e
of 30—20= 10.) Or, which is all one 1600 Square Perches. (Fm: the ;f;m;‘ b
Acre being Equal to a Plain of 4o Perches in length, and 4 in breadth. ig’]/-h
Area is 1603 10 Acres will be 1600 Square Perches.) Whichifit lye i 2 S“ e
Form, the side of that Square will be 30 Perches in length ; or y(adn et
a Neg,at;ve Root,) b 40. > or (admitting of
But if then ina Third place, we lofe 20 Acres more; and the f i
be again asked, How much we have gained in the who,le; [hc]eilr‘:'f?vccr%:z%?)n
— 10 Acres. (Becauft 30 —20—20=— 10.) That is to fay, The Gai ‘e.
10 Acres lcfs than nothing.  Which is the fame as to fay, there isa Lofs fm o
Acres: or of 1600 Square Perches. > s ot 1o
And hitherto, there isno new Diﬂit‘u]ty arifing, norany oth ili
than what we mct with before, (in fuppoling a Neéative QXam:iteyr f;T?:;iT;y
Lefs than nxtl:imfg:) Sravz txllybth:\t v 1600 is ambiguous; and u;ay be —5—4?
of —40. And from fuch Ambiguity it i i i it of
Sy I:nots. ¢ iguity it is, that Quadratick Equations admit of
But now (fuppofing this Negative Plain, — 1600 Perches, i
1 to be in the fi
of 2 Square ;) muft not this Suppofed Square be fappofed to h i it
fo, What fhall this Side be? po fave a Side? AMif
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