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Exercise 1. Given p € C(0By), let

1—|zf? e(y) )
u(x) = n|Bi| faB1 \r—yIQdSy’ v € By;

o(z), x € 0B;.
(1) Prove that Au(z) =0 in By.
(2) Prove that u € C(By).

Exercise 2. Solve the following problems.

(1) Prove one of the interpolation inequalities in Holder space, that for any u € C'(Bpg) and

€ >0, then
Ra[U]CO,a(BR) S ER|U|L°°(BR) + C€|U|Loo.

(2) Assume that oscg yu < Cor® for any B,(x) C By, then show that
[u]co,a(gl) S COO,

where C' depends on n and c.

(3) Suppose that for any nonnegative uw € H'(Q) solving 9;(a;;0;u) = 0 weakly, we have

sup u < C inf u
B, /2(x) Br(x)

for any B,.(x) C By, where C is a constant. Try to prove that
[ulcoa(s, ) < Clulrem)-
Exercise 3. If u € C3(Q) N CYQ) satifies the following PDE
a;jDiju+ b;Diu = f(x,u) in S,

where (aij)nxn > M, a;j,b; € Ct and f € C1(Q x R).

(2)



(1) prove that there exists a constant depending on A, |ai;, |bil, | f|or @x = jul oo Julpee]) ST
L(|Du|?) > M| D*u|? — C|Dul* - C. (7)
(2) Prove that
sup | Du| < sup +c, (8)
Q |Du|
where C' depends on |ult™ also.
Exercise 4. L = 9;(a;;0;), Lu =0, u € H'(B;) weak solution.
(1) k>0, v=(u—k)* prove for any cutoff function n € C}(By) that
[1ptE<c [y )
(2) A(k,r) = {z|u(x) >k}, prove that
1 2
(0= kP < AR [k, (10
/A(k,r) (R—r)? A(k,R)
where 0 <r < R <1.
(3) prove that
supu < Clut|pz. (11)
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