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XLVI. Problems by Edward Waring, M A.
and Lucafian Profeffor of Mathematics in

the Univerfity of Cambridge, F. R. 5.

P R O.

Read April 21, } 1. J Nvenire, quot radices impofiibiles
1763 habet data biquadratica quatio
X* e go*—r X - §==0.

1™ Sit 256 s'— 128 ¢" 5" 4144 7* g4+ 16 ¢* X 5—
27 r*— 4 r* ¢° negativa quantitas, & duas & non
plures impoffibiles radices habet data aquatio.

2% Sit affirmativa quantitas, & vel—gq vel ¢"—4 s
negativa quantitas, & datz ®quationis quatuor radices
erunt impofiibiles.

3. Sit nihilo @qualis, & vel — gvel " — 4 s
negativa quantitas, & datz ®quationis duz inzquales
radicis erunt impoffibiles.

2. Invenire, quot radices impoffibiles habet data
®quatio ¥° 4-g &'—7 X" 4§ X—t=0.

1me i figna terminorum @quationis w* 4-10 ¢ w*
+39¢ + 10s Xw+80 g 450954257 XW -
05q° +124 ¢ =955 492 ¢r 4200 7 X @’ 4
66 ¢°—360 ¢ 4196 ¢°s4-118 ¢'r {260 7" 54625
£+400grixw 4 25¢°4-405°—53 7" {524 7'—
522975741949 s+708 g7°s 4 240 ¢ ¢ + 1750
g1’ —950 st X W' 4 4 ¢’ 4106 ¢’ s—B0 ¢ $'—308
¢ §—102¢r—7 ¢ r’ 4§70 " § 4612 §'r*s+700
ri=—3750 ¢ 542500 £ g 80 rtg'—2150 g7t

X W' 4400 §=—360 ¢" $—15 ¢* 5424 ¢° s—8 ¢’ 7"

— 45
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—45 ¢ r*—2707"s4- 140" 5¢°4-960 7’ s ¢ +- 1875
£ 7" 41000 tr§'—5000 £ g 541750 £ ¢'4-40 trq*
+000 7 g—1650 trsq" X W }-30 ¢’ s"—224 ¢’ 5*
+320¢8 447427 r'—40 7" 54434 7 ¢ 5"—
24 7* s =198 r* g5 4 §000 £' s’—4.50 £ 7' s—=6250
'r4-675 " ¢*—13750 £'¢* s+ 3000 £* r* g4-b0 tr'g"
+200¢rs'g—330f7rg'sX w3125 '—3750 g7’
+2000 " g4-2250 7" s—900 5¢° 482§ 7" 7*+ 108 ¢
X #*—1000 5’ r—560 7 ¢* §—16 7" ¢° 4- 630 " g5+
7275¢—108 r'Xt4256 $—128 ¢**4-144 r* ¢ s
416 ¢* $'—27 r* =4 r* ¢° =o0. continuo muten-
tur de 4- in—; & — in 4-; nullas impoflibiles ra-
dices habet data zquatio. '

2%, §j figna terminorum =quationis haud conti-
nuo mutentur de 4- in — & — in 4+ ; duz vel
quatuor date ®quationis radices erunt impoffibiles,
prout ultimus ejus terminus fit negativa vel affirmati-
va quantitas.

3%, Si ultimus ejus terminus nihilo fit @qualis, &
figna terminorum quationis haud continuo mutentur
de 4 in— & —in 4 ; tum vel quatuor vel duz ra-
dices date ®quationis erunt impoffibiles, prout duo
& non plures ultimi dat® ®quationis termini nihilo

fint zquales, necne.
PR O.
Sint x, y, v, abfcifla, ordinata & area datz curva,

&fity 4agbx X y"_:.c-}-dx-}-ex’ Xy hiT-}—g x
+h kX X yhi &c.—o. invenire, utrum area
(v) quadrari poteft, necne. _

Supponamus zquationem ad aream efle 2”4

A4+ Bx4-Cx* v + D4+ ExtF x4 G’ + Ha* x
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'v"—:.I+Kx+Lx’+Mx’+Nx“+Oxs+Px‘

X 'Un—i &c. == o. & confequenter erit 7yv 4 n—1I
Myvn—iz X DX LxgFar' 4G’ 4 Hx*

B+ 2Cx ‘v”—.;. E+2Fx+3Gx’“+4.—ﬁ_9;;
X yv ¢+ &c.

Ho2

X v + &ec

== O,

Ex quibus zquationibus, fi methodis notis extermi-
netur (v), habebimus zquationem, quz exprimit re-
lationem inter (x) & (y). Hujus autem =quationis
coefficientes @quari debent coefficientibus datz 2qua-
tionisy "Yatbxy 4cfdxtex Yy + &
= o; & fi quantitates A, B, C, &c. exinde determi~

nari poflunt, curva quadratur, eft enim v 4-A -}-E:_c
FCxxv + DT Ex 4 Fx + Gu + Ha'
XV ”-.?. &ec. = o; aliter autem quadrari non poteft.
Ex. Sit data zquatio y* - »*—1 =0, & fuppona-
mus zquationem ad aream v* +D 4+ Ex L Fa* -
Gx* L Hxt—o; &erit2vy +E+2Fx4-3G
x* 4+ 4 Hx® = o, ita reducantur hz duz =quationes
in unam, ut exterminatur (v), & refultat 2quatio y*-}-
16 H*%* + 24 HG »° + 16HF + 9G*# +8EH + 12 F G
4 X Hx*+§‘x3+h‘x‘+hx+D
XAOGE+4F 2 +4FE«+ BT . gebet autem

fractio 18 H'4*+24 HG ¥+ 16 AF + 9 G*#*+ SEH + 12FG
—— ]
4 X Hi* + G +F & +

3V FECT 1 13 .2 2
PAOGE+ 4T X+ 4FEx+ E e w15 & cOn-
Ex+ D , '

fequenter
5 | 4+ H
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4 H=16 1"
4G = 24 HG
4F—4H=16HF 4+ 9G"
4E—4G= 8§HE412FG
4D—4F = 6GEJ4F
-—4 E = 4 FE
—4D= FE
fed ¢ methodo communes divifores inveniendi con-
ftat has =quationes inter fe contradictorias eflfe, &
confequenter curvam haud generaliter efle quadra-
bilem.

THEO.

Sint x, y, », abfciffa & ordinatz curvarum ABCD
EFGHI &c. & AByde &c. & fit y—p «”, & v=

n Hm 7 X n—1 X n—2 n— % X 111 X 11~
._.pa X — .__....Pa 3.7:3 ......._..)_(_--.._.z
2.3 30X 2 X3 42 X 2 X 3

X 53 X 4 g 75, AXA—IXA—2 X —3 Xn—y X5
X 4 X § =7 "T30X2X3X4XEX6X7
X 1—6 pa Ty ségex:-;-xxgn—-z X713 X#1—4 R iem§
3X4X5x6x7x8
X 7—6 X n—7 X n—8 2™ 9 691 X 7 X ti—I X n==2 X #~—3
X9 ? 2730 X2 X 3 X 4X5X6
Xn—4 Xn—§ Xn—06 Xn—7 Xn—8 Xn—9 Xn—Iio 73X
X7 X8 xg x10 XII a

x4 &c. cujus ultimus terminus debet effe x* vel

X7 prout {#) eft par vel impar numerus.

Sit x = AP — g4, bifecetur AP in T in duas
®quales partes, & ducatur linea ET 3, & fi AE,
EM, AM, jungantur; erit triangulum AEM —
TP ¢d T aree.

: Deinde,



[ 298 ]

Deinde, bifecentur TP, AT in Rand V, &
docantur R G, CV y; & jungantur AC, CE, EG,
GM; & erunt duo triangula ACE L+ EGM =
VT dy V arez.

Eodem modo, fi partes AV, VT, TR, RP ite-
rum bifecentur in W, U, S, Q, & ducantur linez
BWg, UD, SF, QH; & jungantur AB, BC,
CD, DE, EF, FG, GH, HM; erunt quatuor
triangula ABC --CDE 4-EFG 4+ GHM =
WYV o8 Warez; & fic deinceps.

Cor. 1. Sicurva ABC & M fit conica parabola,
(e)y=pix’, eritv—=_"_pax; & AByd &c. erit
refta linea; & propofitio eadem eft cum notiffimd
propofitione Archimedis de quadraturd parabole.

Cor. 2. Siy=p«’, eritv=jpa'x & AByd
&c. iterum recta linea. ‘

Cor. 3. Datd curvd, cujus ®quatio eft y—px*",
inveniri poteft altera curva, cujus dimenfiones funt
(2n-1), in qui fammz triangulorum ad fingulas bi-
feGtiones erunt refpeivé @quales fummis triangulo-
rum date curva. '

His adjici poteft, quod fi loco bifeGtionis abfciffa
AP alid qudvis ratione in quales partes dividatur,
fumme triangulorum curve ABCD &c. ad fingu-
las divifiones zquales erunt fegmentis curve Afyd
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