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1. 55

2. Suppose that u attains its max at an interior point (zg,y9) € D and

M = u(wo, yo) > m — ).
u(zo, yo) > m })2%“(56 y)

Let v(z,y) = u(x,y) + (y — yo)?. Then v(zo,yo) = M and

v(z,y) <wu(z,y) + 5})2&5(@ —y0)? <m+4e <M on bdyD,
y

provided 0 < ¢ < (M — m)/4. Therefore, v attains its max at an
interior point (x1,y1) € D. We have

Uz (21, 91) + Uyy($1,y1) + 2z (21, 91) = 2€. (1)

But since (z1,y1) is a max-point for v, we have v,(z1,y1) = 0 and
Vzz(21,91) <0, vyy(x1,y1) < 0. These contradict to (1).

> 2sin B _532t .
u(z,t) = 276 k' sin B (x — 1),
k=0 k

where B = § + k.

u(z, t) = %(eté(l’ )+ e 5z~ 1)),

5. (i) The function

/_”; o(y)dy — /_Z o(y)dy /_xoo U(y)dy

belongs to D since it is zero for large x. Therefore formula (3) defines
a distribution.

(ii) We have

(f'.6) = —(/,¢) = (g / " )y / " )y / " b)) = (9. 9),

which proves that f’ = g for such choice of f.



(ii) Let 91 and 19 be two test functions satisfying (2) and let f; and
f2 be the distributions given by (3). Then

xT

e / " by)dy / (61 — ) (9)dy).

Therefore o
(hr=fo)=c [ o)y
with

c= (g,/_x (1 —1b2)(y)dy).

This proves that fi — fo = c.

I(U):///D(\vv?—zfv)dxdydz

and let u satisfy: —Au = f in D and v = 0 on bdyD. Let us show
that I(v) > I(u) for v # w and v = 0 on bdyD. We represent v as
v =u+ w. Then

. Let

I(v) = I(u+w) = I(u) + I(w) +2 / / /D (Vu - Vw)dzdydz.

Using the first Green formula and that w = 0 on bdyD we obtain

/ / /D (Vu-Vw)dadydz = — / / /D (Auwdzdydz = / / /D fwdzdyd:z.

Therefore

I(v) = I(utw) = I(u)+I(w)+2 / / /D fwdzdydz = I(u)+ / / /D \Vw|*dzdydz

This proves that I(v) > I(u) for v # u.



