The exact and inexact differentiation

If the fluid changes reversibly from state (1) to state (2), then the work
done is given by the following formula:

W:flzpdv

Although the initial and final state are known, the above equation cannot
be completed without knowing how the pressure changed during the
change process, in other words it cannot be integrated without knowing
the path that the system follows while passing through the state 1 to state
2.

The inexact differentiation of some quantities depends on the path (the
path is the drawing of the thermodynamic process based on the
thermodynamic coordinates) between the two cases, such as work, for
example

The exact differentiation of some quantities does not depends on the
path such as state functions ( P,V,T), and because the state functions of a
system represents the properties of the system, thus all the properties of
the system has an exact differentiation.

And if we look at the cyclic process, we see that the linear integration of
the state functions must be equal to zero, because in such cases, the
system begins in a particular condition and ends with the same condition
after the passage of a complete cycle and since the integration depends
on the initial and final state only in which they are the identical, then:

$df =0

Where, f represents a system state function and accordingly the work is
not a state function, then it is not a system property.



A condition of exact differentiation can be found through partial
derivatives that can be defined physically as variables in terms of two
other variables. For example, if we have the variable z, it can be known
from two other variables, one of which does not depend on the other, for
example, Z is a function of (X, Y).

Z=F(X)Y)

P=F1(V,T)

V=F2(P,T)

T=F3(P,V)

F(P,V,T)=0 for any reversible process

dZ = (g—i)y dx + G_;)l dy
X = (g—;) dy + (gi)y dz
dy = (g—f)z dx + @—ﬁ)l dz

Where
dZ=(M)ydx+(N)xdy
(M)y=dZldx ,
(N)x=dZldy

and
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The last equation represents the condition of exact differentiation, so if
this condition is provided for the function z, we conclude that this
function has a an exact differentiation and that the quantity does not
depend on the path, then z represents a state function and is a property of
the system.
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