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U(S, V,N) (@U/@S)V = T

F =
U � TS V V S

F (T, V,N) = U � TS

H(S, p,N) = U � pV

G(T, p,N) = U � TS + pV

f(P1, X2..Xn) = f(X1, X2..Xn) � P1X1

P1 = (@f/@X1)X2,..Xn

T, p

� U(�S,�V,�N) = �U(S, V,N)

U = TS � pV + µN

dG = µdN,

SdT � V dp+Ndµ = 0

F (T, V,N), H(S, p,N) G(T, p,N)
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Cp = T (@S/@T )p

↵p = (@V/@T )p(1/V )

T = �(@V/@p)p(1/V )

G = U � �ij✏ij � EkPk �HlMl � TS.
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G(T, p,N)
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•

• �T (T ) = a/T

• Ch(T, 0) = bV/(T 2)

Ch(T, h)

pA pB pA > pB
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S < T


