1. Discuss existence, uniqueness. regularity of the solution to the boundary value problem
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2. Let V' denote the set of sequences {., },>1 of real numbers such that
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with norm defined by the series above.

(a) Characterize the dual space of V.

(b) Determine all aligned functionals of the sequence with oy =9, 09 =8, w3 =7, and x,, =0
for every n > 4.

(¢) Determine all aligned functionals of the sequence with @, = (—1)" - n~%
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3. Let Q = (—1,1)2 be a square in the plane.
(a) Determine whethe

{/ L € C2(Q), / / ziyd.fdygg}

is finite or infinite
(b) Determine whethe

{f e C2 = (92, /;l uim drdy < 7, /!; uiy dr dy < 8}

is finite ¢
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4. Let us consider the open set 2 = (0. 7)% Determine if there exists a constant C' such that
2 7. Y o2 0?2 4 cog g - , -
sin(wy) - u”dedy < C (e “U Uy, COS T~ Uhgg - uy) dua dy
0 Q

for every u € C1(Q).
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