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1. (30 points) Calculate
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2. (30 points)

(1) Suppose n is a positive integer, a; > 0, 6; > 0 for ¢ = 1,2,--- ,n, and p and ¢
are two positive numbers such that 1/p + 1/¢ = 1. Prove the following Holder’s

inequality.
T n T
Yoaibi < (O al) P by

(2)

(2) Suppose a; > ay > a3 > a4 and by > by > b3 > by. Prove the following inequality.
a1b1 + a2b2 - a3b3 + a4b4 _>_ albg + a2b4 + a3b1 + a4b3.

3. (30 points) Prove or disprove the following statements.

(1) Let f(z,y) be a real-valued function on R? such that both é%gl‘lﬂz and %%yi)-

: 9% f(zo,y0) __ O%f(zo,y0)
exist. Then ety - = oyon

(2) Let f,(z) be a sequence of continuous functions defined on [0, 1]. If f,(z) converges
uniformly on [0,1] as n — oo, then lim,_,o fn(z) is a continuouys function on [0, 1].

4. (10 points) Suppose f(z) is a continuous function defined on [0, 1]. Prove that

1
lim [ z"f(z)dz =0.
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