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Entropy-Flux Pairs

What are features of (physical) entropy?

Definition (Entropy/Entropy Flux)

An entropy n(u) and an entropy flux 1(u) are functions so that 7 is convex
and T

n(u)e +Y(u)x =0

for smooth solutions of the conservation law.
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Finding Entropy-Flux Pairs
n(u)e + 1 (u)x = 0. Find conditions on 7 and 1.

(\\/ (

() = ' 'l

Come up with an entropy-flux pair for Burgers.\
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Back to Vanishing Viscosity (1/2)

ur + f(U)x = el

What's the evolution equation for the entropy?

/')I(v\] N+ ”7'[‘“)0W“)"\x s 5"7’/“)”‘“
Sy )+ V), = (),
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Back to Vanishing Viscosity (2/2)

n(u)e + 1 (u)x =e (' (u)uhk — e (u)us.

Integrate this over [x1, x2] X [t1, t2]. / 7

Sg <l ¥ () o(xou-

- S [ ga, 1w

&
S5 e

& s o

20
vl + ¥G), <o
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Entropy Solution

Definition (Entropy solution)

The function u(x, t) i bntropy solution of the conservation law if for all
convex entropy functions and corresponding entropy fluxes, the inequality

n(u)e +p(u)x <0

is satisfied in the weak sense. CoCtht
(WY1
Ax= ~’J At €k
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Entropy Solution vs Entropy Condition

Relate entropy solutions 7(u); 4+ 1¥(u)x < 0 back to the entropy condltlon

Cawsi

ws . 5= (1[0

e [240)/ ) = UH opgld

zhl"ﬂ‘\ , G‘\Sulﬁ-h

55, - m/[@ [gu)]. "
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= Uagw 04 ¢ OCALY) ~ w2 0,
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Conservation of Entropy?
What can you say about conservation of entropy in time?
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