MATHEMATICAL NOTES.

Reducing this to a single fraction with denominator
(¥ +2)(& + &) (& + y*) & + y* +27),
the numerator is

IS+ ) +2%) - Iy + )+ D)4 )
= 222} Szt + 3Za%y?) - 9(Zaty® + 2x7y%:?)
= 2(Zaf + Zaty® + 33aty” + 9a%y%2®) — I(Catyt + 20%y%eR)
=322 - 2y’ = Z(a® - ) (2 - ')
= (e + ) - )
which is a sum of squares.
R. F. MuIrRHEAD

Cauchy’s Condensation Test.—
Theorem.—1f the terms of the series Zf(n) never increase as n

increases, and if L f(n)=0 then Zf{(n) converges or diverges with
n=—>w

Za*f(a™), a > 1.
1. Suppose a an integer =2.
Then
Sm) =AY +A2)+ +Aa-1)
+[Aa) +fa+ 1)+ +Aa*-1)]
A+ +Aa- 1)
+[Aa™) + ... +flam - 1)]
+ etc.
Hence Zf{n) converges or diverges with
SfA@™) + ...+ fam - 1)) -
Now fla™) >Ae™+ 1) > ... > fla™ - 1) > flam*).
e — amAa™) > ey + .+ flam - 1) > (@™ - a™) Aam ).
v.e. (a-Damfla™)>fla™) +... + fla™ - 1)>?—;—1a’”+‘f(a”’+l).
. Zf{n) converges with Za"fa™) or Za"f{a™)
or diverges with Za™*f(a™+!) or Za*f(a").
This proves the theorem for « integral.

IT. Assume a>1, but not necessarily an integer
(1°) Suppose L zf{xx) + 0 then ultimately af{x) > A.
)

te. fle)> ﬁ:—
ie. f(n)> %—

(132)
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CAUCHY’S CONDENSATION TEST.

Hence in this case Zf(n) is divergent.

(2°) Suppose L zf{x =0, and that the approach to the limit is
> ©
steady.

We can choose r an integer so that &, <a"<b, where b, and &,
are integers =2.

Zarf(a™).
={afia) +... + aAa")} > rb,f(b,)
rbAb) > + {a @) + +aTfa)} > rbf(be)
S R e R I (5

b o) > + (@ R e ) L+ a™ (@)} > rhAb™)
PO (BL™) > F veri

Hence we have
{afla) + ... + a7 f(a")} + rZbf(b,™) > Zaf(a™) > rZb,"A(b,™).
Hence if Za"f{a") converges so does Zb,7/(b,™) and .". Zf(m)
and if Za"/(a”) diverges so does Zb6,"Ab,") and .. ZAm).
Hence Zf{n) converges or diverges with Za’f{a") where a> 1.
Q.E.D.

ROBERT VICKERS

To show that the equation

x-a f e
f =z-b d
e d z-c¢

It
(=

has three real roots.—Let x; be any one root. Then §& %, ¢ can
be chosen uniquely”to satisfy simultaneously the three equations

(@ —a)é+/mtel=0......cc...ceiiiil. @)
JE+(x -bm+dl=0................... (ii)
ef+dy+ (- e)=0.reeeiiiiiiiiinininn.. (iii)

If x, is complex, so also will be & 7, {. Let their conjugate
complexes be £, 7, {, so that
E=bitily E=b— ify; ete.
Multiplying (i), (ii), (iii) respectively by £ 7, ¢ and adding we have
Zan (@~ OEE+Z 0 SNE+ED =0 i (iv)
(133)
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