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Abstract 
By the quasi-static approach according to equality of chemical potentials increments for the components of a mixture 
of dry air and water vapour in accordance with conditions of phase equilibrium the dimensionless one-particle specific 
entropy of steam mixture has been defined. The single-particle density distribution functions for the components 
of a mixture with influence of the temperature effect have been determined. The expressions for the probability of 
observing the molar fraction of components of the mixture has been written, from which the probability density function 
of investigated quantity has been obtained in the case of not interacting and interacting mixture components. The 
interaction between the different kinds of the mixture particles has been described by probabilistic methods using two-
particle distribution functions. The main methods of construction and calculation of symmetrized or equilibrium two 
particle distribution functions have been considered. According to the principle of informational entropy maximum and 
mathematical methods of functional integration, the expressions to determine of the statistical partition function and the 
equilibrium entropy for an interacting binary non-ideal vapour-air mixture have been written. 

Introduction 
The main purpose of this publication is arising into the context of more  general research which describe  the  equilibrium  
thermodynamic  state  of multiphase (component) media with usage of not classical (not canonical) methods of 
equilibrium  statistical  mechanic, when  information  about  energy  state  such system is not full or not sufficient for 
applying of classical statistical mechanic methods [1-6]. 

In such case it’s necessary to avoid from the commonly used conception of coordinate phase  space and  interpreter  
the  thermodynamic  state  of the  such  system  with  usage  of the probabilistic (macroscopic) methods at condition, 
what the density distribution function is known for investigated extensive (dynamical) physical quantities and the set 
of averaged (observed)  quantities,  which  in  the  state  of  thermodynamic  equilibrium, must be equivalent to the 
experimental measured characteristics of system [2,4,5]. 

An essence  of the demonstrated  in  this  publication  of  method  for  finding  of the statistical sum of two component 
water vapor and air mixture consist of in this, that any closed  thermodynamic  multiphase  and  multi  component  
system  according  to the Boltzmann hypothesize (see for example work ,Poincare theorem) with the passage of time 
follows  to  the equilibrium  state [2].  Then the arbitrary  distribution  functions  for  investigated physical  quantities  is  
loss  the  time  dependencies  and  take on the equilibrium  form. Corresponding dynamical  quantities  in  such  case  
are  stored  and  transformed  into  the movement  integrals,  which  is  compatible  with  microscopic description  of  
selected object of investigation.  

Because the investigated continuous quantities are defined in the space  of  the thermodynamic  variables  only  by  
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probabilistic  manner  with  usage  of corresponding  functions  of  density  distribution  for  observed  quantities,  so  the 
averaged quantities  in  general  case  (not  isolated  system)  also  depends on    the mentioned distribution  functions.  
Then  a  general  task  of  described  statistical  method  for investigation of the equilibrium state of a thermodynamic 
system is founding of an equilibrium distribution  of  physical  quantities  which  can be resolved  analytically  only  with  
usage  of the mathematical methods of functional integration. 

 From  a  point  of  view  of  the physical  interpretation  of investigated equilibrium process a principle of maximum of 
informational entropy for stochastic system defined by the Shannon is used, according to which the statistical  sum  of  
the thermodynamic  system  may  be  delivered [4-7].  Mathematically  it’s represented by the problem of searching 
extreme of Boltzmann-Lagrange-Shannon functional  in  the  case  of the  fullness  conditions  and  coincidence  of  
theoretically calculated averaged values of physical quantities (extensive thermodynamic variables) with experimentally 
measured [1,6]. 

In this paper the methodology of investigation on the example of the closed two component interaction system (mixture 
of water vapor and dry air) is described, when question about definition and finding of the averaged quantities is 
not principled. In such case the statistical sum of system (an extreme of Boltzmann-Lagrange-Shannon functional) 
is founded only under satisfy the conditions of completeness for the mentioned functions of density distribution, and 
averaged quantities of mixture temperature and partial pressures of components are taken constant and equal to 
equilibrium values into all interval of observed values of the molar fraction of mixture component [6]. 

The Mathematical Probability of Two Interconnected Events. The Density of Probability or the Function of 
Distribution Density. Completeness Condition
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system [8-10] defined by the Shannon [5] is used, according to which the statistical  
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represented by the problem of searching extreme of Boltzmann-Lagrange-Shannon 
[10] functional  in  the  case  of the  fullness  conditions  [1]  and  coincidence  of  
theoretically calculated averaged values of physical quantities (extensive 
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In this paper the methodology of investigation on the example of the closed two-
component interaction system (mixture of water vapourand dry air) is described, when 
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Let’s 	 review of  continuous  mathematical  probability  for event P(xv
*) and P(xa

*) what two equivalents for content 
continuous physical   quantities xv and xa takes the fixed values xσ

*, σ ={v,a} (Figure 1) from the constant interval  δ̄ = 
[0,1] of possible or observed values  xσ (0 ≤ xσ ≤ 1 ) under condition, what quantities are interconnected among oure 
serve through relation xv+xa=1 in the form of preservation law.

In the case, then corresponding density distribution functions are known for the probabilities of represented quantities 
have relations [1].
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symmetrization procedure relatively to the type (  or a ) of observed quantity. 

2 In the future we are neglect by the symbol «*» at definition of the fixed value for quantity x  
providing in general of  meaning the last one quantity content as continuous value, because 
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For starters lets define the two-component gas mixture as thermodynamic object  
which consist from two molecular no interacting subsystem   and a  ( },{ a  , 
where   and a  are the components of water vapour and dry air correspondingly), 
which can be characterizingby the set of individual intensive ( T  is the 
thermodynamic temperature, p  is the partial pressure) and extensive ( x  is the 
molar fraction of mixture components) quantities. 

According to the work [2] the chemical potential of one mole of  -component 
of gas mixture has the following view 
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 is the partial density, M  is the molar mass and R  is the universal gas 

constant. 
It is known [3], what in the state of thermodynamic equilibrium at interaction of 

subsystem   and a : 1. The temperature of gas mixture components is aligned 
TTT a   (this is the principle of local thermal equilibrium); 2. The partial pressures 

of mixture components are tends to equal value ppp a  . Under different 
conditions, as a rule );,(  xpTfp  , where f  is the function, which can be 
determined according to equation of state. 

In the case of ideal mixing [4] of mixture components, when the law of mass 
conservation for the amount of substance 1 axx  is satisfied, we have 
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previous meaning, if through },{ axxx   can be defined the sets of values for molar 
fraction of mixture components, we have received 
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Let`s define the  dimensionless chemical potential mix~  thought relation 
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where )/( aa MMMMM    is the averaged molar mass of mixture, 

ANMn / is the averaged number of particles per unit mass of mixture, ANkR   
is the universal gas constant, k  is the Boltzmann constant and AN  is the Avogadro`s 
number. 

So in the state of thermodynamic equilibrium ( ppp a  ) under ideal 
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   is dimensionless specific entropy of component, 

p  is the equilibrium value of partial pressure. 
From the expressions (9) and (10) it is follows, that dimensionless one-particle 
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As usual, the nature of the real two component mixture is far from the simple 

mixing law (7) and (11) for non-interacting components due to the complex character 
of inter particle interaction. In such case, the most real is the description of such two 
component system with usage of the probability methods of statistical physic. It turns 
out that with applying of such methods [8,9] it is possibility to gets the analytical 
expression for entropy (11), which taking into account interaction between components 
of mixture. 
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The main goal of this paper is receiving an expression and calculation of entropy 

of interacting two component mixture with usage of pointed distribution functions3. 
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Such function of distribution under different values of temperature (this is dimensionless parameter t ) is depicted on 
the Figure.2 into the form of one minimal symmetrical curve4. 

Accounting of Interaction Between Components of Mixture. The Two Particle Function of Two Sort 
Distribution of the Component Mixture
Interaction between of mixture component for water vapour and dry air mixture we describe according to relation (12) 
with helping of the product f (x) = fxv (x) fxa (x) (13) of two one particle different sort distribution. 

In such case correspondingly the averaged probability of observation for continuous quantity x into two components not 
interacting mixture we can represent into expressions 

                          

2.2 Accounting of interaction between components of mixture. The two 
particle function of two sort distribution of the component mixture. 

Interaction between of mixture component for water vapour and dry air mixture 
we describe according to relation (12) with helping of the product 

)()()( xfxfxf
axx  (13) of two one particle different sort distribution. 

In such case correspondingly the averaged probability of observation for 
continuous quantity x  into two component not interacting mixture we can represent 
into expressions 































 

 





x

x

t
xt

x

t
xt

x
R

x

x

t
xt

x

t
xt

x
L

df
fN

df
fN

xP

df
fN

df
fN

xP

a

a

a

a

0

1
)(

0

1
)(

)1(
][

1)(
][

11
2
1)(

)1(
][

1)(
][

11
2
1)(











  

 (20) 
and 
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Let’s remark that, analogically to relation (16) previous subsection, for the given 
probabilities (20) and (21) automatically the boundary conditions are satisfied 
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where )()( xk
  and )()( xk

 , }2,1{k  are functions, with it is necessary to evaluate. 

 The boundary conditions for probabilities )()( xPLk
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 , where 
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Let’s remark that, analogically to relation (16) previous subsection, for the given probabilities (20) and (21) automatically 
the boundary conditions are satisfied
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where )()( xk
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 , }2,1{k  are functions, with it is necessary to evaluate. 
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Then the fullness conditions according to (22) under arbitrary values of investigated 
continuous quantity must be satisfied without any warnings 
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Then the fullness conditions (26) takes the view of system of equations for unknown 
functions )()( xk

  and )()( xk
  , here }2,1{k , which subject to determination 
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Applying the boundary conditions (25) for the searching functions in the 
relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
order, in which the selection of the sigh into internal area of expression take a place 
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Then the fullness conditions according to (22) under arbitrary values of investigated continuous quantity must be 
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relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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By the way of differentiation the system of (28) we reduce to the form 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
order, in which the selection of the sigh into internal area of expression take a place 
according to the mentioned above indexes by the rules  
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Then the fullness conditions according to (22) under arbitrary values of investigated 
continuous quantity must be satisfied without any warnings 
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Then the fullness conditions (26) takes the view of system of equations for unknown 
functions )()( xk

  and )()( xk
  , here }2,1{k , which subject to determination 
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Applying the boundary conditions (25) for the searching functions in the 
relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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By the way of differentiation the system of (28) we reduce to the form 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
order, in which the selection of the sigh into internal area of expression take a place 
according to the mentioned above indexes by the rules  
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Then the fullness conditions according to (22) under arbitrary values of investigated 
continuous quantity must be satisfied without any warnings 
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Then the fullness conditions (26) takes the view of system of equations for unknown 
functions )()( xk

  and )()( xk
  , here }2,1{k , which subject to determination 

   
   

















1)()(1
2
1)()(1

2
1

1)()(1
2
1)()(1

2
1

)(
2

)(
2

)(
2

)(
2

)(
1

)(
1

)(
1

)(
1

xFxxFx

xFxxFx

RR

LL








  (28) 

Applying the boundary conditions (25) for the searching functions in the 
relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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By the way of differentiation the system of (28) we reduce to the form 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
order, in which the selection of the sigh into internal area of expression take a place 
according to the mentioned above indexes by the rules  
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Then the fullness conditions according to (22) under arbitrary values of investigated 
continuous quantity must be satisfied without any warnings 
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Then the fullness conditions (26) takes the view of system of equations for unknown 
functions )()( xk

  and )()( xk
  , here }2,1{k , which subject to determination 
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Applying the boundary conditions (25) for the searching functions in the 
relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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By the way of differentiation the system of (28) we reduce to the form 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
order, in which the selection of the sigh into internal area of expression take a place 
according to the mentioned above indexes by the rules  
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Then the fullness conditions according to (22) under arbitrary values of investigated 
continuous quantity must be satisfied without any warnings 
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Then the fullness conditions (26) takes the view of system of equations for unknown 
functions )()( xk

  and )()( xk
  , here }2,1{k , which subject to determination 
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Applying the boundary conditions (25) for the searching functions in the 
relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
order, in which the selection of the sigh into internal area of expression take a place 
according to the mentioned above indexes by the rules  
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Applying the boundary conditions (25) for the searching functions in the relations (23) and (24) on the edges of the 
interval δ̄ =[0,1] of possible argument values, we gets 
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Then the fullness conditions according to (22) under arbitrary values of investigated 
continuous quantity must be satisfied without any warnings 
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Then the fullness conditions (26) takes the view of system of equations for unknown 
functions )()( xk

  and )()( xk
  , here }2,1{k , which subject to determination 
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Applying the boundary conditions (25) for the searching functions in the 
relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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By the way of differentiation the system of (28) we reduce to the form 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
order, in which the selection of the sigh into internal area of expression take a place 
according to the mentioned above indexes by the rules  
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By the way of differentiation the system of (28) we reduce to the form
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Then the fullness conditions according to (22) under arbitrary values of investigated 
continuous quantity must be satisfied without any warnings 
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Then the fullness conditions (26) takes the view of system of equations for unknown 
functions )()( xk

  and )()( xk
  , here }2,1{k , which subject to determination 
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Applying the boundary conditions (25) for the searching functions in the 
relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
order, in which the selection of the sigh into internal area of expression take a place 
according to the mentioned above indexes by the rules  
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Then the fullness conditions according to (22) under arbitrary values of investigated 
continuous quantity must be satisfied without any warnings 

1)()(1)()( )(
2

)(
1

)(
2

)(
1   xPxPxPxP RRLL .   (26) 

If introduce the denotation 

 









df
fN

xFdf
fN

xF

df
fN

xFdf
fN

xF

x

R
x

R

x

L
x

L
















0

2/1

)(
2

2/1

0

)(
2

0

2/1

)(
1

2/1

0

)(
1

)2/1(
][

1)()2/1(
][

1)(

)2/1(
][

1)()2/1(
][

1)(

 (27) 

Then the fullness conditions (26) takes the view of system of equations for unknown 
functions )()( xk

  and )()( xk
  , here }2,1{k , which subject to determination 
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Applying the boundary conditions (25) for the searching functions in the 
relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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By the way of differentiation the system of (28) we reduce to the form 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
order, in which the selection of the sigh into internal area of expression take a place 
according to the mentioned above indexes by the rules  
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are corresponds to indexes k={1,2} and λ={L, R} into differential forms of first order, in which the selection of the sigh 
into internal area of expression take a place according to the mentioned above indexes by the rules 
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Then the fullness conditions according to (22) under arbitrary values of investigated 
continuous quantity must be satisfied without any warnings 
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Then the fullness conditions (26) takes the view of system of equations for unknown 
functions )()( xk

  and )()( xk
  , here }2,1{k , which subject to determination 
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Applying the boundary conditions (25) for the searching functions in the 
relations (23) and (24) on the edges of the interval ]1,0[  of possible argument 
values, we gets 
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are corresponds to indexes }2,1{k  and },{ RL  into differential forms of first 
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according to boundary conditions (29), here 
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The probability density or distribution functions for interacting particles of 
mixture components we receive by the differentiation of corresponding (23) and (24) 
with taking into account the mentioned above solution (31) of the system equations as 
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where )()( )(
1

)(
2 xgxg LL

   та )()( )(
1

)(
2 xgxg RR

   is opposite or reverse distributions.  
When the symmetrized function of two particles [6] distribution the two 

different types or sorts has the following view 
)()1()1()(),( )(

2
)(

1
)(

2
)(

1
)( xgxgxgxgxTg RRLL

II
S

    (33) 
With taking into account boundary conditions (22) we're going to not 

normalized view for mentioned distribution function 

)0()1()()1(1

)1()0()1()(1),(
)(

2
)(

1
)(

2
)(

1

)(
2

)(
1

)(
2

)(
1

)(









RRRR

LLLL
II

S

ggxgxg

ggxgxgxTg
 (34) 

 

 
are sought constants.

So we receive the solution of equivalents system of equations (28) and (30), which satisfy the boundary conditions 
(29) in the form
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The probability density or distribution functions for interacting particles of 
mixture components we receive by the differentiation of corresponding (23) and (24) 
with taking into account the mentioned above solution (31) of the system equations as 
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The probability density or distribution functions for interacting particles of mixture components we receive by the 
differentiation of corresponding (23) and (24) with considering the mentioned above solution (31) of the system 
equations as
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The probability density or distribution functions for interacting particles of 
mixture components we receive by the differentiation of corresponding (23) and (24) 
with taking into account the mentioned above solution (31) of the system equations as 
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In the final case we gets
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system of first order homogeneous differential equations  (30), we found on the base of 
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The probability density or distribution functions for interacting particles of 
mixture components we receive by the differentiation of corresponding (23) and (24) 
with taking into account the mentioned above solution (31) of the system equations as 
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where 
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The probability density or distribution functions for interacting particles of 
mixture components we receive by the differentiation of corresponding (23) and (24) 
with taking into account the mentioned above solution (31) of the system equations as 
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 is opposite or reverse distributions.  

When the symmetrized function of two particles distribution the two different types or sorts has the following view [2].
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The probability density or distribution functions for interacting particles of 
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With considering boundary conditions (22) we’re going to not normalized view for mentioned distribution function
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Such distribution function under different values of temperature (this is 

dimensionless parameter t ) is depicted on the Fig.3 into form of two minimum 
symmetric curves. 

Without consideration of interaction between mixture component, when
0)( xf , we're going to the two particle two sort the one minimum symmetrical 

distribution (Fig.4), which practically coincides with two particle one sort distribution 
(see subsection 2.1, Fig.2) despite the fact that analytical expressions (17) and (32) for 
density distribution something different among themselves in the reviewed case. 

3. The informational and thermodynamic entropy. The principle of 
maximum of Lagrange functional. The equilibrium distribution and statistical 
sum of  non-interacting one sort and interacting two sorts particles. 

 Without of usage the usual symmetrization procedure according to the (32) and (33) 
we have the two )()( )(

2
)(

1 xgxg LL
  and )()( )(

2
)(

1 xgxg RR
  non-symmetrical, relaying to the 

constant (equilibrium) half value ( 2/1x ) of molar fraction of components, 
distributions (see Fig.5 is the without of considering of interaction ( 0)( xf ) and  
 

 
Fig.6 is the with considering of interaction ( )()()( xfxfxf

axx )). 

 
Fig.3.The two particles not normalized distribution 

function ),()( xTg II
S  with considering of 

interaction. 

Fig.4. The two particles not normalized 
distribution function ),()( xTg II

S without 
considering of interaction. 

  
Fig.5. The asymmetric of two particle distribution 
function without interaction (when 2/1t ) and 

equilibrium product ),()( xTg II
eqv  of given 

different sort one particle functions. 

Fig.6.The asymmetric two particle distribution 
function with interaction (when 2/1t ) and  

equilibrium product ),()( xTg II
eqv of given   

different sort one particle functions. 

Figure 3: The Two Particles not Normalized Distribution Function gS
(II) (T,x) with Considering of Interaction
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Figure 4: The Two Particles not Normalized Distribution Function gS
(II) (T,x) without Considering of 

Interaction

Such distribution function under different values of temperature (this is dimensionless parameter t ) is depicted on the 
Figure 3 into form of two minimum symmetric curves. 

Without consideration of interaction between mixture component, when f (x)= 0 , we’re going to the two particle two sort 
the one minimum symmetrical distribution (Figure 4), which practically coincides with two particle one sort distribution 
(see subsection 2.1, Figure 2) despite the fact that analytical expressions (17) and (32) for density distribution something 
different among themselves in the reviewed case. 
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distribution (Fig.4), which practically coincides with two particle one sort distribution 
(see subsection 2.1, Fig.2) despite the fact that analytical expressions (17) and (32) for 
density distribution something different among themselves in the reviewed case. 
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Figure 6:The Asymmetric Two Particle Distribution Function with Interaction (when t =1/2 ) and  
Equilibrium Product geqv

(II) (T, x) of Given Different Sort One Particle Functions
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0)( xf , we're going to the two particle two sort the one minimum symmetrical 

distribution (Fig.4), which practically coincides with two particle one sort distribution 
(see subsection 2.1, Fig.2) despite the fact that analytical expressions (17) and (32) for 
density distribution something different among themselves in the reviewed case. 
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It is nature question is arriving: is it possible to receive the distribution function pass through the speculative operation 
of symmetrization? The answer according to overworking literature is positive [2-5,7].  

Figure

https://www.primeopenaccess.com/international-journals/journal-of-theoretical-experimental-and-applied-physics.asp


10J Theor Exp Appl Phys, 2026

For which purpose, lets define the informational entropy of two component mixture into approach of two particle 
interaction [7].

                   

 

It is nature question is arrives:is it possible to receive the distribution function 
pass through the speculative operation of symmetrization? The answer according to 
overworking literature [5-9] is positive.  

For which purpose, lets define the informational entropy [5] of two component 
mixture into approach of two particle interaction 
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where ][ RgN  is the norm of the defined distribution functions, which are opposite to 
the (33) not symmetrical  of the normal but rationed (see subsection 2.1, expression 
(34)) two particle distribution,  each of which satisfy the condition of fullness 
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here )( 121 crcrcr TTtTT   is the thermodynamic temperature, 1crT  and 2crT are the 
corresponding critical values, t  is the dimensionless temperature parameter, ]1,0[  
is the interval of integration. 

The average entropy of mixture by the Shannon [5,6]  we can rewrite as5 
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where ),( Txg , },{ RL  is  the corresponding probabilities of the  -state of  a two 
component mixture. 

In such case the Boltzmann-Lagrange-Shannon [7,10] functional under fullness 
condition (37) takes the form 
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where )],(1[),( TxExpxT   is the statistical sum [6] of two component mixture, 
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where S(x) =
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 + F2(x) is the symmetric parts L(x) and R(x) . 
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components of mixture (see. For example Figure 5 and Figure 6 correspondingly, this is a continuous line)6, where components of mixture (see. For example Fig.5 and Fig.6 correspondingly, this is a 
continuous line)6, where ),(* Txg x , here },{ a   and )(* xg k , here },{ RL  and 

}2,1{k  are  respectively the one particle equilibrium distribution expressed by the 
relation (17) and (32). 

The equilibrium of a one particle (35) informational entropy for two component 
water vapour and dry air mixture according to (43) and known functions of 
distributions (45) and (46) we can write into form 
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entropy (47) of two component water vapour and dry air mixture under conditions of 
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Figure 7: The Equilibrium Informational, A Two Particle of the One Sort Entropy 
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Figure 8: The Equilibrium Informational, A Two Particle of the Two Sort Entropy 
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The two component interacting system, which is partially investigated in this article, tends to transition from a two-
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The probabilistic estimates of the interaction between the components of the water vapour and dry air mixture performed 
in this publication in combination with the Boltzmann-Lagrange-Shannon extreme functional method provide a proper 
justification for the principle of maximum entropy and metastable states of thermodynamic equilibrium (see Figure 8, 
the interval between the two maxima) both in general and from the point of view of the external temperature effect on 
the two component system [6]. 
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mathematical form effective molar masses. 
The main goal of this paper is receiving an expression and calculation of entropy 

of interacting two component mixture with usage of pointed distribution functions3. 

2.1 Non interacting components of mixture. Two particle distribution function 
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normalization. For which (see Section 1-2 with reference [2] and [3]) the probability of 
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Let’s remark that, analogically to relation (16) previous subsection, for the given 
probabilities (20) and (21) automatically the boundary conditions are satisfied 
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 , }2,1{k  are functions, with it is necessary to evaluate. 
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It is nature question is arrives:is it possible to receive the distribution function 
pass through the speculative operation of symmetrization? The answer according to 
overworking literature [5-9] is positive.  

For which purpose, lets define the informational entropy [5] of two component 
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where ][ RgN  is the norm of the defined distribution functions, which are opposite to 
the (33) not symmetrical  of the normal but rationed (see subsection 2.1, expression 
(34)) two particle distribution,  each of which satisfy the condition of fullness 
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here )( 121 crcrcr TTtTT   is the thermodynamic temperature, 1crT  and 2crT are the 
corresponding critical values, t  is the dimensionless temperature parameter, ]1,0[  
is the interval of integration. 
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where ),( Txg , },{ RL  is  the corresponding probabilities of the  -state of  a two 
component mixture. 

In such case the Boltzmann-Lagrange-Shannon [7,10] functional under fullness 
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6.	 Let’s denote, that according to symmetry of one particle equivalent functions of distributions (44) into relations (45) 

and (46) we have 

components of mixture (see. For example Fig.5 and Fig.6 correspondingly, this is a 
continuous line)6, where ),(* Txg x , here },{ a   and )(* xg k , here },{ RL  and 

}2,1{k  are  respectively the one particle equilibrium distribution expressed by the 
relation (17) and (32). 

The equilibrium of a one particle (35) informational entropy for two component 
water vapour and dry air mixture according to (43) and known functions of 
distributions (45) and (46) we can write into form 
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informational entropy, ),()( xT  is the statistical sum not interacting ( I ) and 
interacting ( II ) two component mixture. 

From relation (43) according to known equilibrium distribution functions (45) 
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searching Lagrange’s product   in accordance to conditions of extreme (

0};,{   RL gg ) of the functional (39), hence 
)1)],([),((),(/1),( )(

)(
)(  xTLnTxxTgxT keqv 


     

On the Fig.7 and Fig.8 is depicted the one particle equilibrium informational 
entropy (47) of two component water vapour and dry air mixture under conditions of 
absence ( 0)( xf  the case of I ) and presence ( )()()( xfxfxf

axx  the case of II ) 
interaction, correspondingly. 
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