MaATH 295 SPRING TERM 2007
Assignment 12

1. Let A = [ajk]lgj,kzgn = AT >a>0,be R pe€ (1,00) and
compute H* for

H(z) = f\x|p and H(x Z ajrxiTy + Zb Z; .
]k 1

2. Let H : R™ — R be convex. Its subdifferential at p € R™ is the set
given by
OH(p) ={q €R"|H(y) = H(p) +q-(y—p), y €ER"}.
Show that
q€0H(p) <= pedH (q) <= p-q=H(p)+H(q).
3. Let H € C"1(R"™) be convex and satisfy limy, o H(p)/|p| = oo and
assume g € Cfl(]R"). Prove that

min {tH( ) ()} = min {tH*( )+9(Z/)}

yeR” yEB(x,Rt) t
for R = ||VH(Vg)HOO.

4. Let H € C™1(R") be convex and satisfy limy, o H(p)/|p| = oo and
assume g; € C17(R"), i = 1,2. Let u; be a weak solution of
{ut+H(Vu) =0 inR" x (0,00),
u=g; on R™ x {0} .
Show the validity of the following contraction property
Jur (1) = (s t)l[oc < [lg1 — g2lloo -
5. Compute the unique entropy solution of
{ut + [“7];(; =0 inRx(0,00)
u=g on R x {0}
where g is given by
if x € (—o0, —
if v € (—1,0]
if x € (0,1]
0 otherwise.
The Homework is due by Friday, May 4 2007
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