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The proof of the following theorem which I gave in the above paper is incorrect.
A correct proof is given here.

THEOREM 2-1. Let Z be an intersection regular, finite collection of bodies, and F a
manoewvre on B. F is strongly separating if and only if every component of S(B, F) is
positive; and, if any Sy ; ,)(B, F) is negative, F is colliding.

Proof. We will first prove this for the case where & = {B,, B,}; applying this to every
pair of bodies gives the general case. Suppose that, for some p, Sy, )&, F) is
negative. Without loss of generality, suppose B, to be regular at p. Then

(dfi(p) — dfo(p)) - ny(p) < O,

and so, for small enough positive ¢, fi(p)eintfE(B,). Hence, some interior points of
$(B,) are also interior to f{(B,), and Z is colliding.
Suppose that, for some p, S ; ,)(#, #) = 0. Then, by Lemma 1-2,

0 = lim D(f4(p), /i(B)
)
> lim 2 D(f4(B,), £(Bo);
tio

and, by definition, # is not strongly separating.
To complete the proof, it suffices to show that, if S ; ,)(#, F) is positive, there
exists a neighbourhood U, of p and positive constants a,, T, such that
zeB;nU,, 0 <t < T,= D(fix), f§(B,)) > a,t. (1)
As B, is compadct, a finite subset of the neighbourhoods {U,} coverit, and, taking a and
T to be the (positive) minima of the corresponding {a,} and {T_}:

0<t< T:>D(f{(-31)’ f4§(By) > at,

which implies the desired result that & is strongly separating.
It remains only to prove that, for suitable U,, a,,, and T, (1) holds. As we wish to use
only the compactness of one of the bodies, say B,, we must consider two cases.

Case 1. B, is regular at p

We will use coordinates as in the proof of Lemma 1-2, and represent the boundary
of B, as the graph of 20 = g(X) for some suitable differentiable function g: R*»-1 — R.
This coordinate system has been chosen so that g(0) = 0, Vg(0) = 0, and so that B, is
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immobile with p at the origin. B, is acted upon by a motion f; we may factor this as
f = T7op, where p fixes p and 75(x) = x +f(p). f and 7 are differentiable, so p must also
be differentiable; hence,

{7 —_
I|[do|| = max lim ”ﬁ(x)—x_"
Ixi=1 >0 ¢

is finite. Because pt is a linear transformation,

llo*(x) —xII,

b

dpl| = maxlim
idpll = maxlim ==

8o there exists 77 > 0 such thatfor 0 < ¢ < T, x + 0:

llp*(x) — x|
Il 1dpll > =T

For any ¢ > 0, let U = {x: 2|x|| ||[dp|| < €}. Then, forzeU,0 <t < T,

IF6(x) — ' x)]| = [lp*(x) —x|| < et;
it is thus enough to prove (1) in the case where B, is immobile and B, is translated.
For each x, select q(x), a point in bdy (B,) at minimum distance from x. (This cannot
in general be chosen continuously.) As bdy (B,) contains the origin,
lla(x)|l < 2(ix||. 2
For anye > 0, we can select a neighbourhood U of p and a positive constant 7' such that

xeU, 0 <t <T=max{|x|, |7*(x)|} <e. (3)

As g is continuously differentiable in a neighbourhood of the origin, for any € > 0 there
exists a disc D about the origin in R*~1such that ||Vg|| < ein D. Using (2) and (3), we
can find a neighbourhood U and positive 7" such that, for xe U, 0 <t < T, both §(x)
and §(7%(x)) are in D. As D is convex,

elld(x) —a(*x)ll = llg(ax)) —g(at(x)ll
= |¢"(x) - g%(7¢(x))|- (4)
Now, as q(x) is selected to be at minimum distance from x, if we are close enough to
the origin that bdy (B,) is smooth, q(x) must be the foot of a perpendicular from x to

bdy (B,). Thus, (x)— X = (2°—¢°(x)) Vg(§(x)); and, using (2) and the continuity of g,
we can find, for any € > 0, some & > 0 such that

l#ll < &= [Vg(g®x)l| <€
= (%)~ X|| < ela®—¢"(x)| < e]lx]. (5)

From the fact that 7 is differentiable and a translation, we know that foralla > 0
there exists 77 > 0 such that

0<t<T=[x-7x)|l = [lp-7*(p)ll < at
= [|X - (7*(X))|| < at.

Combining this with (5), we can find positive a, 7', and a neighbourhood U of the

origin such that
0<t<T,xeU= |jx)-q{x))] < at;
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substituting this into (4), for ¢ > 0 we can find 7" > 0 and U such that
0<t<T, xeU=|gx)—¢(14(x))| <et. (6)

By hypothesis, if x€ B,, X ¢ int B,. Hence, within a region where bdy (B,) is a graph,
¢°(x) < z°, and so

(T1(x))° - ¢°(x) = (¥(x))°—2®
= (78(p))°® (as 7t is a translation).
As 8,1, (%, F) > 0, by Lemma 1-2 we can find positive a, T such that
0 <t <T=(rt(p)) > aot.

Thus, for small enough x in B,,

(74(x))° - ¢°(x) > at.

Combining this with (6), we find that there exist positive constants a, T, and a neigh-
bourhood U of p, such that 0 <t < T, xeB,;n U= (r8(x))®—¢%7%(x)) > at. As
D(r4(x), B,) > (15(x))° —¢°(7¢(x)), we are done.

Case 11. B, is regular at p _
By the proof of Case I, there exists a neighbourhood U, of p, and constants a, T

such that
0 <t < T, xelUyn By= D(x,f{B,)) > at.

We can find U] < U, and positive T}, such that
0 <t <Ty, xel, = q(ft(x)) el
Therefore, taking 7' = min {Tj, T}},

0 <t < T, xeU,n B,= D(ft(x), B,) > D(q(ft(x)), B;)
> af. |
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