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1. (30 points) Calculate 

(1) 

(2) 
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--d:c. 
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2. (30 points) 

(1) Suppose n is a positive integer, (Ii 2: 0, 0i 2: °for i = 1,2,··· , '11, and p and q 
are t'vvo positive numbers such that lip + 1/q = 1. Prove the following Holder's 
inequality. 

n n n

2: aibi :::; (2: af)l/P(2: bf)l/q. 
i=l i=l i=l 

(2)	 Suppose al 2: az 2: a3 2: a4 and bl ~ bz ~ b3 ~ b4. Prove the following inequality. 

albl + azbz + a3 b3 + a4b4 ~ albz +a2b4 + a3bl + a4b3· 

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

(1)	 Let f(x y) be a real-valued function on JR.2 such that both 8
2 
!(xo,Yo) and 8

2 
!(xo,Yo) , 8x8y 8y8x 

exist Then 82 !(XO,YO) = (j2!(XO,Yo) 
. 8x8y 8y8x 

(2)	 Let fn(x) be a sequence of continuous functions defined on [0, 1]. If fn(x) converges 
uniformly on [0,1] as n ~ 00, then limn......oo fn(x) is a continuolj.s function on [0, :I.]. 

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

lim 1·I xn f(x)dx = 0. 
n...... oo 0 

1 


