
-() - T() = 0
(2)x

N
1/T

B) (3) =? (0)

Let (& )s = P , then P = P(U . X)s

d p = (3)xdu + (3)dX

=> divided by dX - has been proved to be "O"

=> (3) = ((x(y)s + (2)
since (C)s = P > 0

so. (3) =1

ic
= (8)s

(34) = (3 -

(2)

(2)x

=(

=-Egg and



->
( P =+j
#

(3) =1↓
↓ 22

2X2 -
= (2) . (-T) < o

↓so

An example.
Equilibrium condition

1- 2.
> isolated .

based U min principle ?

rigid , diathermal
Wmin .

> dU= 0 = dUi +dUz
(impermeable)

= tQi+Q

Stotal = Si + Sc = const
= TidSi + TzdSa

=> Sc= const. - Si



=> dSc = -Si = du = 0 = TidS-TadSi

= dS , (T. -T2) = 0

↓

Ti =T2

2. Legendre Transformation

Try to involve Intensive Parameters.

However, thermodynamic into is incomplete.

e.g. Fundamental Eg . Y=Y(X)

Intensive parameter. B 2Y
~

2X

if we use Y= Y(P) Y 1

can we go back to Y=Y(X)

-> No, we will have arbitrary shifs. X
-> incomplete infor Y 1

(But ,"P" is more experimentally => > x ...

relevan(

X
* How to avoid such info. loss . (while have "p")



=> Point Geometry # line geometry .

Y
Y=Y(X) YA ·

T00088
①

⑧

⑧

point geometry.
(0,4)·

> X X
1) locus of points

2) the envelope of

(X,Y) satisfying Y=Y(X)
a family of tangent lines

w/ slope of "p" and

intersect of "R"
=> Y=Y(X) 4= 4(P) satisfying ↓=↑(P)

↓

involving intensive parameter((P , 4))
--

Y= Y(x) = 4= 4(P)
what's the relation between (P, 4) & (X ,Y)

Y1
PE In E

P
(X,Y) ↓
S ·Y= Y-4 P= P(X)

10,4) = > ↓

⑧XX= X-0
>XX= X(p)



=> p = YY = 4 = Y- PX

4= Y(x) - P(X) . X = Y(X(P)) - P(X(P)) -X(P)

conversely, If we know 4 = ↑(P) (= Y -PX)

dr = dY- d(PX) = dY- PdX- XdP
↓

Ex

=-- XdP = -XdP
= - x= C > x= x(p) -> P= P(X)

eliminate "D"

Y= N- PX = 4(P) - P . X(P)

= ↑(P(X)) - P(X) . X(P(X))


