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OF A BENT AND TWISTED WIRE, 183

Further, if «, 7, denote the equilibrium values of the
curvature and torsion respectively, we have®

x—x‘,—% 78
d1d8 de [ (8),
P epah Aty ;“[
where a=£3-—£&+xu—7w
ds & ds i
o dw T du
A s Y, 3

Substituting these values in equations (2), we have the
general intrinsic equations of vibration.

When the equilibrinm form is a plane curve, these equa-
tions reduce to

Lds (l gt 4 4 )+Mry'k=m‘5!—- 'y

d1
ds =" dF " ds @ dsdi’
d dr dx d'w 3
L(dsicr-i-rds) M-yd -mos
b _ d 1du d -
where x_x°+£’;t$+d8 3
T ds k ds’ ds’
Proceeding to the particular case of a circular ring, the
equations are
1 LA, o dN (a1 2
L?(ds‘“’ ) ut My G+ )=\ v i)
d & a a’ d'w
~L(gte ) et iy, (Gt e ) v =T
The appropriate solution, when the wire forms a complete
circle, is
u = AT,
w = Be# ™,

» being an integer.

* ¢ The small deformation of curves and surfaces, &c.,"” ante p. 68,
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184 PROF, CAYLEY, ON THE EQUATION 27 —1=0.

Making the substitutions and eliminating 4, B, we find
mp* (1+0") = L'y (1= ), = Myer* (1-9") | =0,
- Mye'r® (1 =1), mp* + Le'r® (1 - )
or
m’p* (1 + %) + 2mp’ Le'r* (1 — °) — Le™* (1 = #*)°
- Mok (1 —2")"=0.
For stability, the values of p’ must be positive, and this
leads to the condition
L' (P =1) > My,
Now r=1 corresponds merely to displacement of the ring

as a rigid body,
The necessary condition for stability is therefore

v L
< < Ve
so that the total twist must be less than
2(3)w L] M.
If the cross-section is circular,
L E
™2
where E is Young’s modulus and u is the rigidity modulus.

For metals £=§u about, and in this case the total twist
must be less than 27 x 2. 16.

ON THE EQUATION a"-1=0.
By Prof. Cayley.
2

r .. E
‘WRITING p=cos ﬁ?{ +esin=-, I carry the solution up to

the determination of the periods each of two roots, p+ p™,

2 - . .
=2 cosﬁr y &c.  The expressions contain the radicals

a=(17), b=#{2 (17 = a)}, c= /{4 (17 + 3a) — 2 (3 + ) 3},

where a, b, ¢ are taken to be positive (a=4'12, =507, c=672).
Taking for a moment r to be any imaginary seventeenth
root, r = p° then the algebraical expression for the period P,
of eight roots is P, =% (~ 1 + a), but I assume the value to be
P,=4%(~1+a), and thus determine & to denote some one of
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