= P= L > = Y-PxX

F=Y(X)—=P(X) X =T (X(P))=Px(P X(F)

conversely. if we know ‘=¥ (P) (=T-PX)

dy = dY—d(PX) =dY- Pdx—xdP
o7
3’(

=dr- —gx«de =-xdP

=dt
=dp > X=x(P) -=[p=p(x)
eliminacte “P”

Y=+=PX= \(P)-P X(P>

= Y(P(X))=Pwx) x (P(X))

summary —— S»‘nale variable case.

T=Y(x> = > F=%(P)
dY L _xedt
s “olx dP

t=-PxtY «—f—> Yo Y-CxP

=XP+ ¢t
Eliminate X &Y Eliminate P& ¥

e P T Y=Y(R)




*. For mulivariable case.

p
Y=Y (Xo-X,. " Xt) /

> = 2Y
Pe = 2 Xk
\[{AL
¥ =Y- 3 Puxe 2 PaXe =Y-4

d =dvr— £ d(PeXid =dY = 2 PudXk - 3 XpdPe

I ,
= % PndXk — % Prd Xk, — % XrdPx.

Now divide eoch side bj dPk

N

& 7
-XrdPr + (- J%kxjdpj)

L d¥
odPe dPr

P

== Xp+ (- ZXJ aP:

I

=>—Xk 0



E.qw‘valence,
Y=Y (Xo. Xy, --- Xt) e« = “(R.P.- P‘t‘)

> Rnowing Y=Y (o, X,.-- Xt)

= ¥=T" ZRXe =Y Xkt P (XD Xk

2Y o
wsince Pos S = Pe=Pe(Xk) 2T
Xk Xk

= Xr=Xr(PrD

Eliminode Xk

> =Y (- Xe(POD+ X P (Xk (Pr))- Xe(Pe)

lkewise, it knowing =t (- Pr-d € Y=Y~ Xg-)

%. Sub-space .legendre Transormaction. .
For muHi- variable ].egenalre Transtormeton .
may be made w/ (n+2> D of e Full space

(t+2) D defined by YT =Y (Xo, x, -~ X¢) (n<+t)

(t+2) D.
sub-space .[ejendre Tansformed function

Y‘f’ = Y‘l’ (Po , R Pn. Xn+ "~ X-b)



Ye = Tr ({Pe}.{%1)

~ OoLksn nH £y&t

aT‘\r ~ oF
: =2y | _s. = 2
> Pe= 35k K= aP:
oY v, = 9%
= Sxa Xk P

2> change o4 Yy (i-e-- de—) is oontributed a%m,

[P & o xp]

k<n nHeéJét
D> dYe= dYe ([P +dYe ({X; 1)
== ;"’* dPx + = a““clx;,

Y
-Xk Pj

17
= - 5 xrdPe + £ RdX;
R=0 I=nH
3 Y= i (EE.)dxi, = Z*Pidxi
= %Pkka + nZﬂ PJ dX;
n : 2
4> dy-dYe =% Ped Xk + §7i/d)(j" -3 XedPe + £ R ){9
o n+ R=o =
:%Pkdxk‘féx‘ldl"t

= 3 d (P X&)



5> In‘regm*ﬁon
Jdy =fdvy = [ £d(PexiO
2Y=Y¢+ %n PrXk

Lagrangian Mechanics .

Hamilfonian, 2r # of variables
\r L L:L ( Vi. Vo= Vr: %,:iz."’%r)
{v} {9}
mnenfaaPksﬁ
(Generolized) 2 F
Yy < H=H(P. P Pr %, Yo lr)
{P} 1%
—H=L- %rPth ‘
NN AN
0n=T+V

3 Thermodynamic Fotentials.

Y= Y (Xo, X)X U=UCS., V- Mo M)
FPo. P, - T. P, u:
sub-space legendre Transformadon.
Ye=Y¢ (P X0 Xt)  Up=Up (T-V-#-)



%X Helmholt=z po~len“ﬁoJ
F=ULT]



