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If *+ + =:r and a+'+z-x'z- r,-_j3-0 ; show

that (1) tho variables will bear 18 distinct ratios to eaci other, if
their urder be taken into account ; and (2) if their order be disre-
garded, theso are reducible to the threei following ratios

whero = - 1) and pl= 1 .

[Proftssor Sy.vr..srt remiarks that this Question contains virtu-
ally dhu complote nnalytical solution of the problon of finding the
points in which a given cubio is oaculable by other cubics in 9 con-
socutive points.>

Solution by W. J. C. SuARr, M.A.
If 3 , ye, 2 bu the roots of P - pt' + q't - r=0, we have, froin the

given relations p-27'r and †=3q',
and the enuation heconis t3--pt+ t - 2 =0,

or, if in - -, u'-3u2 +3u----- -0
p /43

.· lu -1)3=µu---1=q suppose, ... n=1+q, 1+ qp, or 1+qp2 ,
whero p is an imnaginary cube.root of unity, and ;, if, z are pro-
portional to theso quantities in som order, and, since the product
of the three values of n=q 5 +1(=p-a), and only thoso values are to
bé chosen which mnako the cube root of this product pi-1 ; the rela.
tions are as given in the Question.

If regard bc paid to the order, cach of these ratios will reçrosent
six different solutions, and thereforo (1) is true.-Educaiornal times.

ORIGINAL PROBLEMS WITH SOLUTIONS.

By D. . H. Wilkins, B.A., Buc. App. Sc., Malhematical Master,
Moit Forext ligh School.

1. ir Euclid II. 10 show that »B.B=EB.BG.
2. W thout using the Exponential Theoreni provo the following:

(So Wlsienholme's Problems, 1878, No. 296.)
If tlere be any n quantities whatevur, a, b, c, d., and if

sn represent their tsum, sn-, the sumn of any (na-1) of them, sn -2the suni of any (?n-2) of tliem, etc. ; and if

then Sn =\n abed....

Sn +=In + 1 abcd .. .(a+b+c+d +....)

Sn,+=sb& +2 ubcd.. .[2X(a' 1)+33(ab)]

3. Provo {(+ )'+ (

• =(x* + xy + f) 2-(x t +-xy+ ij)(x'+ ?)+ xy'.
4. Fron the identity cos2xcos.r=cos3x+cosx, deduce

(2n-2) (2n-3) 2 3 <+2n--2)(<2n--3)(2n-4) (2n -5)

5. ABC is an isosceles triangle, BC being the base. Forces act
along the direction of the bisections of the exterior angles at B and
Crespectively, represented by these lines in magnitude. Show
that their resultant passes through A.

Sor.Trow".

1. A 1)*=. A Bi+BD'*+2 A B.BD.(i4.
AD'+DJJ=AB +2BD+2AB.BD.

i.e. AG'=AB'+2BDy+2A B.BD. (L 47.)
i.e. A.E+.EG1=AB2+2BD:+2 AB. BD. (1.47.)
i.e. EB'+EG2 =AB'+2BP+2AB.BD.
i.e. EB1+EG 4BC'+2BD'+2AB.BD.
i.e. 2 EB+'BG + 2EB.BG=4BC + 2 BD'+ 2A B. BD. (Il. 4.)

: EB.BG=AB.BD. (I. 47 and Ax-3.)
2 2n(a).->(8n-1)"+I(sn-2)s &c.

Nowr the nuiber of terns in Sn is
ri(n + ) ( + 2). .'2n-1) n (n-1)n(n - 1). .(2n-2)

Ln L n
n(n -1L (n-2) (n-1)n. .(21-3)

+ - --. &c. u

But n(n+1)(+2)G(2-1 is the coeff. of x n --
1-x

(n4-l)>I(f41). .(2n -2) * a a

(n --2)(n -1)n(n+1). .(2n - 3) 1
1-x

cue". of S» coeff. of 1 in --) -- n. -)

+ 11(1- 1) 1 ~n( 1
=cooeff. ofx" in - J
- 1-x4

. ~1.
i.e. when the series in each bricket is expanded, all the ternis

but one cancel. Tho uncancelled term is j»abcd. .
(Vide Gioss' Algebra, Example 4, p. 73.)

SimilariX the coeffs. of Sn+1 and An+ 2 aro respectivoly thocueffs.

of x"+ and x+2 in the identity -1) =- ' ; i.e. t're rem
1-X a (1 X)

n and uncancelled ternis containing respectively x"+1 & x+ .

In the first case thesoeternis may bu shown to be of the form

Z(a"bcd..) and the coeff.

:.2Sn+ 4 [n+1abed2. .(!(a)).
In the second case theso terns are of the formi 12bcd. .+132b1cd..

[n+2
and the coefficient isnay bo seen to bu t ,

:.1Sn [+ 2 abcd2. .{2(&)+8E3(abj)].

3 +y[(x+y)'+ (x-fy)*) ( +-y)+(-p)']

-2xy(xty)

-- 4(. 0) [2(2+y*)]
=5xy(X+ y)'
==x(x+y )y(x + y)

X2 4 6 -1 z2v

4.'xy (x(E'

4. ~ L con= +-1 +&c.

(2x) (2x)' (2.r)- (2x)*'co2x1 -;+ .. +(.-1) --- _ c

Multiplying the abovo and picking out the coefficient of x"*,
we have

- L -- n.t¿,,,.l_22"et(n-2)(2n3).22.
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