MATH 295 WINTER TERM 2008
Assignment 7

1. For o € (0,1), 0 < sg < s; and s = (1 — a)sp + as; prove the
interpolation inequality
lullie < e llullgs |[ullfis: , w € H

first for R™ and then for a bounded domain with smooth boundary.

2. Let Banach spaces Ej, j =0, 1,2, be given with
FEy <« F — FEy.
Show that, given € > 0, there is a constant ¢, > 0 such that
lullm, < ellullg, + ccllullg,  u € Bs.
3. Show that the trace operator vy~ satisfies
Yorr (H?(R™)) = HY?(0H").

4. Let Q C R™ be a bounded domain with smooth boundary, a > 0

and f € Ly(Q2). Find the boundary value problem for which

/Vu-Vvd:r—l—/uvdx—&-a/ uvdaag—/fvdeveHl(Q)
Q Q a0 Q

is the appropriate weak formulation and show that it possesses a
unique solution.

5. Let 2 C R™ be a bounded domain with smooth boundary and find
the natural weak formulation of the bvp

AN?u=feclyQ), u=0, du=0 on N

and prove that it has a unique solution.

Homework due by Wednesday, January 23 2008



