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92. Second example,
Consider a wheel
divided into a very
large number of equal
parts, alternately red
and black; let us give
it a rapid rotation.
When it stops, one of
its divisions will be
opposite a fixed
reference point. What
is the probability that
this division will be red
or black?

To be completely solved,
the problem would
require knowledge of an
arbitrary function; it will
depend on the impulse,
the initial angular
velocity, The probability
that this velocity is
between wo and w1 is

the function phi being
entirely unknown.

On the other hand, the
wheel will have turned
by a total angle theta
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On the other hand, the wheel will have turned by a total angle theta
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The probability that the
angle theta lies between
thetal and theta 2 is

We know nothing more
of the function f(theta).
Nevertheless, the
probability that the
division obtained is red
will always be very
close to 1/2; it is
tr}efrefore independent
of f.

| suppose that each
division corresponds
to an angle epsilon; |
divide the abscissa
axis into parts equal
to epsilon, and, at the
dividing points, |
extend the ordinates
just until they meet
the curve

As the divisions change
color, | cover the areas
that correspond to the
red divisions with
hatching, for example.

The probability sought
will be the ratio of the
area covered with
hatching to the total
area.

Whatever may be the
form of the curve, as
the number of
divisions grows
indefinitely, the ratio
will tend to 1/2.
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The probability that the angle theta lies between theta1 and theta 2 is
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We know nothing more of the function f(theta). Nevertheless, the probability that the division obtained is red will always be very close to 1/2; it is therefore independent of f.
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I suppose that each division corresponds to an angle epsilon; I divide the abscissa axis into parts equal to epsilon, and, at the dividing points, I extend the ordinates just until they meet the curve
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As the divisions change color, I cover the areas that correspond to the red divisions with hatching, for example.
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The probability sought will be the ratio of the area covered with hatching to the total area.
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Whatever may be the form of the curve, as the number of divisions grows indefinitely, the ratio will tend to 1/2.


Let, in fact, A be the
maximum angle through
which the wheel can turn
such that theta <A.
Suppose the function
f(theta) is continuous and
admits a derivative. Let
us assume further that
this derivative does not
exceed a certain
maximum M. Then

| divide A into n equal parts;
let epsilon be one of them.
We have

Consider two consecutive
divisions: the difference
between the two areas is
much smaller than ——
where mu and mu’
designate respectively the
maximum and the
minimum of f(theta) in that
interval.

Now — is much smaller
than —: the difference
between the two is much
smaller than —.

As there are n/2 areas
covered by hatching, we
must multiply by n/2 to
have the difference
between the total of the
two areas, which gives —
or —

The difference between
the two areas tends
therefore towards zero
with epsilon and the
probability will be indeed
1/2.

If we knew nothing at all
about phi or about f, we
could not calculate
anything: it is because we
know something that we
can undertake the
calculation. But knowing
that/ has a limited
derivative. But here is it
enough for us to know that
f has a bounded
derivative.
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Let, in fact, A be the maximum angle through which the wheel can turn such that theta < A. Suppose the function f(theta) is continuous and admits a derivative. Let us assume further that this derivative does not exceed a certain maximum M. Then
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I divide A into n equal parts; let epsilon be one of them. We have
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Consider two consecutive divisions: the difference between the two areas is much smaller than —— where mu and mu’ designate respectively the maximum and the minimum of f(theta) in that interval. 
Now  — is much smaller than —: the difference between the two is much smaller than —.

As there are n/2 areas covered by hatching, we must multiply by n/2 to have the difference between the total of the two areas, which gives — or —

The difference between the two areas tends therefore towards zero with epsilon and the probability will be indeed 1/2.

If we knew nothing at all about phi or about f, we could not calculate anything: it is because we know something that we can undertake the calculation. But knowing that/ has a limited derivative. But here is it enough for us to know that f has a bounded derivative.


