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The inequality has been argued to  follow from an application of the first and second laws of thermodynamics. It is ob- 
served here that this conclusión is based on a non-independent set o f physical premises, which makes it to be unjustified.

Landberg [1] has recently argued that the inequality

i S z , > ( Z i Z 2 ...zn^n ,
n /=1 O )

where the Z,-’s are positive real numbers and the equal- 
ity sign holds only for Zy = Z 2 = ... = Z n , follows 
very simply from an application of the first and sec­
ond laws of thermodynamics.

Paralleling Landsberg [1 ], let us now consider a 
system S of n identical heat reservoirs whose absolute 
temperatures are denoted generically by Ta (a  = 1,
2 ,..., n) and having each of them a positive heat ca- 
pacity C which is a constant. At a certain instant the 
heat reservoirs are all put into thermal contact with 
each other and at a later time such thermal contact is 
suppressed. The question is: which is the final State 
that S has reached after the mutual thermal contact 
has ceased? Denoting by {71® } the set of known ini- 
tial temperatures and by {7¿0 } the set of unknown 
final temperatures, the first and second laws of ther­
modynamics assert that { 7 ^ }  must verify:

S  r«>= £  r<'>,
a¡= 1 a  = 1

and
n T (X)

ln I I  —  > 0 .
0í= 1 t Ma
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(2a)

(2b)

Every possible set { 7 ^ }  verifying eqs. (2) identi- 
fies a possible final State of the system S. Since the 
product subject to the condition =
= constant.it has its máximum valué if and only if all 
the Ta 's are equal f 1 (say to r eq), the state where 
Ta = Teq for all a  is a final state from which no further 
evolution is possible: it is the equilibrium state of S 
for the given initial conditions {7 j^ }  . According to 
this, we see that the first and second laws of thermo­
dynamics, plus the fact o f Cbeing positive, predict 
the existence of an equilibrium state of S for which 
Ta = Teq for all a. Thus our position here is different 
from that of Landsberg [1] since this author assumes 
from the start the existence of such an equilibrium 
state. Landsberg’s conclusión that (1) is a truth of 
puré mathematics directly accessible from established 
principies of science is then based on a non-indepen- 
dent set of physical premises: (i) the first and second 
laws, (ii) C is positive (which is implicit in Landsberg’s 
argument) and (iii) S reaches an equilibrium state of 
common temperature T  . This non-independent set 
does in fact allow to derive inequality (1) [1] but 
this result is redundant which makes Landsberg’s con­
clusión to be unjustified. We hold that inequality (1) 
is accessible only from puré mathematics and that it 
forms part of the starting knowledge of any science 
built in terms of quantitative concepts.

It is interesting to note that our above argument

*i From  this m athematical statem ent it is a straightforward 
m atter to derive inequality (1).
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depends crucially on the fact that Cis positive. With- 
out this condition our argument can not be carried 
out up to the point of showing the existence, as we 
did, of an equilibrium State for S. Thus, in such a case 
we can safely add, now as an independent physical 
premise, to the first and second laws that “ S can 
reach an equilibrium State of equal temperature for all

its component heat reservoirs In turn, this (stability) 
condition leads immediately to show that C rnust be 
positive.
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