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1. (a) Let p; >0,¢; >0,i=1,---,nand X pi=>" ¢ = 1. Then

—> pilogp; < = pilogg;
=1 =1

with equality iff p; = ¢; for all 7.

(b) Use (a) to prove the inequality between the arithmetic and geometric
means: Let xy,---,x, be arbitrary positive numbers, let aq,---,a, > 0

and >7" ;a; = 1. Then

with equality iff all x; are equal.

(c) Let f:[0,1] — R be a continuous function. Prove the following continuous

version of the inequality between the arithmetic and geometric means
exp / x)dxr < / exp f(z

2. Find the conditions for «, 3, such that

/OO e *dx
———, converge.
0 x%+ b’
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3. Prove or disprove (give a counterexample) the following statements:
(a) X a, < +00,a, > 0 implies lim, ., a, = 0.

n

(b) Jo° f(z)dx < +oo where f : [0,00) — R be a nonnegative continuous

function implies lim, ., f(z) = 0.

4. Let f, be a bounded sequence of holomorphic functions on the unit disk A in C'
such that
lim £ (0) = 0 for all k.

n—oo

Show that f,, — 0 uniformly on any compact subset of A.

5. Let M be an n x n matrix over C

(a) State a necessary and sufficient condition for M to be diagonalizable over

C.

(b) Prove your statement.
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