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By Proressor Syivester, F.R.S. Now the number of terms in Sy is
I+ P+ 3=y, and o 4564 25=x38 = 20— 13 =0 ; show nn+1)(n+2)..2n=1) a#  (—1n(n-1)..(2n—2)

that (1) the varinbles will bear 18 distinct ratios to each other, if
their order be taken into account ; and (2) if their order be disre-
garded, these are reducible to the threo following ratios :—

(L) (L gp)*: (1%, (1+)%: (L qp)p: (140",
(1 +0)%: (L4 qp)*p" (1 + 9",

her ey 1)“'ud 3=1
whero q—("_.. and p’=1.

[Profussor SyLvesTER remarks that this Question contains virtu-
ally ho complete analytical solution of tho problem of finding the
pointa in which a given cubio is osculable by other cubics in 9 con-
secutive points.)

Solwtion by W. J. C. Suanr, M.A.

If 23, v, 2 bo the roots of £*— pt? 4+ 4't—r=0, we have, from the
given relations pi=27pr and p*= 3y,

3 3
PP o

3 —

and the cauation becomes ¢--pt3+ 073
i

: _ ot 3 2. 1 =
or, if = oy 1W3—8ut 4 Ju " =0,

s lu=1P=pd—1=¢ suppose, .. n=1+4gq, 1 +qp, or 1+4qp%
where p 18 an imaginary cube-root of unity, and «%, 2, =¥ are pro-
portionul to these quantities in sema order, and, since the preduct
of the three values of w=g¢"+ 1(=g~%), and only those values are to
bé chosen which make the cube root of this product p~1 ; the rola-
tions are as given in the Question.

If regard be paid to the order, cach of these ratios will represent
8ix different solutions, and thereforo (1) is true.— Educational 1'tmes.

ORIGINAL PROBLEMS WITH SOLUTIONS.

By D. ¥. H. Wilkins, B.Ad., Buc. dpp. Nc., Muthematical Master,
Mount Forest High School.

1. Ti- Euclid 1I. 10 show that 2 8. BD=EB, BG.

2. Without using the Exponential Theorem prove the following :
(Seo Welstenholme's Problems, 1878, No. 296.)

If there be any u quantities whatever, @, b, ¢, d,...., and if

sn represent their sumn, sn_, the sum of any (n—1) of them, s,

tho sum of any (n—2) of them, ete. ; and if -

§=(8n)'— Zln1)"+ Z(sn_o)r~&e

then Sp={n abed.... ;
SnySintlabed... (a+b+etd+....)
S Zin +2 abed. .. [25(a%) + 3X¥(ad)]

xy 34 0 2 )
3. Prove T [(e+y) + 2=+ y)%=" + 17 + (S—p?)]
' =4 vy + 9P — @ xy+ 4 )4 g 4
4. From the identity cos2x cosz=cos3» + cosx, deduce
g1 (en—2) (27%—3)2,“_34_(211—2)(2n~—3)(2u-—4) (2n~5)
{2 {4
... =341,
6. ABC is an isoscoles triangle, BC' being the baso. Forces act
along the directiun of the bisections of the exterior angles at B and

Crespectively, represented by these lines in magnitude. Show
that their reanltant passes through 4.

Q-5

SoruTroNs,

1. AU*=AB+BD*+24B.BD. (IL. 4.)

AD 4+ Di*=AB* +2BD*+24B. D,
te. AG@=AB+2BD24+248.BD. I 47.)
ie. AER+EG’=A4dB*+4+2BD:+24B.BD. (1. 47.)
ie. EB’+E@=AR*+2BIr+24B.BD.
te. EB'+EQ'=40C*+2BD*+24B. 8D,
1.€.

2EB*+ BG?+2EB. BG =4BC*+ 2BD* + 24 K. BD. (IL 4.
- LB .B@=A4B.BD. (I. 47 and Ax-3.;

2 Sa=(aa)—Z(sn )"+ E(Sn_?)" &e.

ln
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nn—1) (n—2) (n—1n..(2n—3)
Tl t T
n(n-1)(n+42). .(2n~1) i
n
(u——l)n(nl-}-—l). (2n—2)
(.
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But s the cooff. of x"in —— ) 3
1l

.« ‘_I—)n—l;

l—2z
(n--2)n—1)n(n-41)..(En~-3) e _1__)"‘9.
iy =)

. coe of Sp=coeff. of ¥ in [(1—_-_-;)”—”' (1—_1; B
n(n—

+_l_?_12(1__1__x)"'2_ &. |

1 "
=coeff. of z"in [—— - 1]
l-x

" X3

6"

"
(1—=)

«© xn [1 _' nx +

i

n(n+]2
l‘z
. =1
i.e. when the serics in each bracket is expanded, all the terms
but cne cancel. The uncancelled torm is |#abed. .
) (Vide Gross' Algebra, Example 4, p. 78.)
Similari," the cooffs. of Sn,,; and Sa 4, aro respectively the cveffs.
s . . 1 ot L,
of «™*! and 2"** in the identity (l—:c - 1) -—;(—1_—;)-;' ; f.e. Urerem

n(n4-1)
d —3

2 &e. ]

nan

uncancelled terms containing respectively x°t! & an+3,
Tn tho first case these terms may bo shown to be of the form
Z(a’bed. .) and the coeff. =‘__—"l"'2—:‘}---1
28n 4, = n+1abed2. . ((a)).

In the secund case these termsare of the form 22a™ed. . +-E3a%bcd. .
a2

3.4’
128 n 42| % +2 abed2. {25(w?) + 8X(ad)].

8 g (e 2y Y]

and the coeflicient may bo seen to be

E«;’(;_iﬁ (et 9+ G+ o] [ + 9P+ (—9)')

—2xy(x+y)
T 4+ 1Y)
=ay(xtp)?
=x(x+y)y(x+y)

A= (1 zy) (y+yY)
=+ ry+ =y} [+ 2y -y ~27]
F @2 ry+y?) - P 4 2y + 99—
=@+ 2y +y)—(3 497 (2 2y+ g+t

(3 6 - 2
4. cosz‘-—jl-[l—:-+i—i;——%+..+(—-1) ' 3

[2(x*+y%)]

2 2 4 ‘.e _uﬁl "
cos 2x=1 (:)-i-(f:) (ig) b (=1) (—i-;%-—{-&c.

.. Multiplying the above and picking out the coefficient of =2,
we have . : et
2in— D

[t mat et e
1 2n—2) (2n—3
. [21»—4.'_*_( )[2( " ). Qn—t

22::—(
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(@n—2)(2n —3)(2n—4)@n - b)
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