














(I1n) Mixing of one zero and one infinity.

In this section the notion of counting number of zeros and counting number of
infinities is discussed.

Mixing of one empty purse and one dollar coin on the road without purse produces
one purse with one dollar, the density one situation, x=1.0, the entropy log(1)=0.

The empty purse may be regarded as the zero thing in one space. Exactly opposite
situation is, one dollar on the road which may be regarded as the zero space for one
dollar.

Mathematically, one empty purse represents one zero, 0. One dollar coin on the road

represents one infinity, . The notion of one zero and one infinity is explained by the

drawings shown in Figure 4 below.

Figure 4
Figure 4-1
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The conventional law of entropy increase treats only the left half of the Figure 4-1.
Figure 4-2

The right half of the Figure 3 is shown as the instance of entropy decrease.
Figure 4-3
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(IV)  Mixing entropy for several zeros Os and several infinities oos.

So far the notion of expressing the size of zero and size of infinity by numbers,

in this section how the entropy value change is shown by figures.

Figure(5)-1 at left shows the
curves of mixing entropy
depicted for the density range
n=8{ | between 0 and infinity, The
number n on the right side of

n=16

n=4¢ the curves indicate the number
of 0s and oos wused for
n=2 calculation of each curve using

the following equations.
n=14 Smixl=xlogx+(1-x)log((1-x)/n)

) y for(0<x<1)

1/1 1/2¢ @

° Smix2=(x-1)log(n/(x-1))+

-2 (2-x)log(1/(2-x)) for (1=<x<2)

-3« Note: The entropy values are drawn here
to be negative for (0<x<1) and to be

_de posit'ive for (15x$oo),

The red line across the trace of the peak positions of increased or decreased values of
entropy shows simply the value of partial molar entropy or the self-entropy(surprisal)

in information theory, which are nothing but the indefinite integral of 1/x : log(x).

(V)  Discussion and summary.
The so called law of entropy increase tells only half of the whole nature of entropy as
told in the above text. Entropy is in short, the logarithm of density. The entropy
increase law considers the range of density from 0 to 1. To consider the entropy in the

density range over 1 to infinity seems difficult since log> appears inaccessible. One
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coin on the road means a coin without purse (space) which can be expressed as (1/ ).
Since the density of purse is zero when density of coin is .

By calculating entropy of mixing, from a vacant one space, to one coin in one space,
and to zero space with one coin, the whole range of mixing entropy can be calculated.

The example used here, the purse and coin (space and thing) may also be applied to
the cases of temperature (density of heat energy) and probability (the density of
correct answers).

In these cases, one gram of a thing acts as one purse and one joule of heat acts as one
coin. The doubt in your mind is the size of empty purse and the correct answer is one
coin on the road.

Counting number of zeros and number of infinities is not in our everyday thinking

but it may be useful once its meaning is understood.
Las cosas no son lo que parecen. BEERR»FiCEbhnd i,
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