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As three particular solutions, take 

S=2U/(u+ v)-Cr', v = 2Vl/(u + v)-V'u 

Ç=2VJ(u + v)-V2. 

Substitution in (6) gives for 8Q in this case, 

x0 = 2( v2 r[ - vx v2)/(u + v) + f( v[ r; - r ; v[)dv, 
y0 = 2( V2 U' + F i C7)/(« + v)-U' V'2> 

z0 = - 2( F, 0" + F ; r/)/(u + v) + u' v[. 
Substitution in (7) gives at once the equations of the group of 
associated surfaces. 

The method above outlined for determining associated sur­
faces may be applied to the problem of determining surfaces 
which admit of continuous deforuiation with preservation of 
conjugate lines, since such surfaces are the associates of those 
whose curvature in terms of the parameters of the asymptotic 
lines is of the form K= [^>(u) + % ('u)]"-2.* In that case 
(4) may be written in the form 

020 —( 1 dJ_dt 
dudv ~~ \ 4p2 du 'èv 

P U R D U E UNIVERSITY, 
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NOTE ON T H E PRACTICAL APPLICATION O F 
STURM'S THEOREM. 

BY J . E. WRIGHT, M.A. 

I T is strange that the following small point is not mentioned 
in the text-books. The only remark I can find bearing on it 
is in Encyklopâdie der Mathematik I., 1, 4, page 417. Sup-
pose fy fv - • -,fn are the successive Sturmian functions in e. g., 
the case when ƒ has only simple roots. If all the real roots of fr 

are known, then we can separate the roots by using/, fv- • -,fr only. 
For let a, b be two consecutive roots of fr. Then between a 
and 6 / r does not vanish, and therefore no alteration in the 
number of changes of sign can arise from the functions/]., • • -, fn. 

he. 

* Bianchi-Lukat, 1. c , p. 337. 
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Hence the number of roots of ƒ between a and b is determined 
from f } • • -, fr only. Practically to avoid zeros of/r, we substi­
tute a + e, b — e in the first r + 1 functions, when e is small. 
To complete the work it is necessary to discover whether or not 
any of the roots of fr are roots of/, and to apply the theorem 
to all the intervals given by ± oo and the roots of fr. 

Example : 

f(x) = x5 — 5x* + 9xs — 9x2 + 5x —• 1, 

fx(x) == 5x* - 20 x3 + 27a?2 _ 18;r + 5, f2(x) = x* - x. 

Roots of f2 are — 1, 0, + 1 ; of these + 1 is a root of f(x). 

ƒ 
ƒ, 
A 

- - o o — 1 — e 

+ + 
— — 
no roots 

—1+e —e 1 

+ + ' 
+ + 

no roots 

-f e 

+ 
— 
or 

+ 1-* 

+ 

one root | 

Altogether 
three real 
roots. 

BRYN M A W R , 
January, 1906. 
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