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1. (15 points)

(1) Show that exp(z) is a convex function.

(ii) State and prove the Young’s inequality (you may use the result from (i)).
(iii) Prove the Holder’s inequality. (for vectors in RY)

2. (20 points) Prove the following integral version of Minkowski’s inequality for
1<p<oo:
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3. (30 points)

(i) Show that any continuous function defined on a closed interval [a, b] (a < b)
is uniformly continuous.

(i) For a function f defined on the closed interval [a,b] (a < b), write down
the definition of Riemann integrable for function f.

(iii) Suppose [ is a continuous function defined on the closed interval [a, b]
(a < b), show that f is Riemann integrable over [a, b].

4. (20 points) N
(i) State Fatou’s Lemma for nonnegative measurable functions.

(ii) State Lebesque’s Dominated Convergence Theorem for nonnegative mea-
surable functions.

(iii) Use Fatou’s Lemma to prove Lebesgue’s Dominated Convergence Theo-
rem.

5. (15 points) Suppose 1 < p < N and u € C3(R"). Show that
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Hint : scaling in space variable, fundamental theorem of calculus and Hélder’s
inequaity.




