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Translate problem 1-3 into Chinese and problem 4 into English. (15 pts. Each) 

1. 	 (l5points)In our study of metric spaces, we defined a number of key ideas like contact 

point, limit points, closure of a se t, etc. In each case, the definition l'ests on the notion 

of a neighbourhood, or what amounts to the same thing, the notion of an open set. 

These notions were in turn defined by using the metric in the gi yen space. 

2. 	 (lSpoints)The problem of taking limits behind the integral sign, or equivalently of 

integrating a convergent series term by term, is often encountered in analysis. In the 

classical theory of integration, it is proved that a suffic ient condition for taking such a 

limit is that the series (or sequence) in question be uniformly convergent. We now 

examine the com:sponding theorems for Lebesgue integrals, which constitute a rather 

far~reaching generalization of their classical counterpal'ts. 

3. 	 (lSpoints)The strong law of large numbers is the foundation of a mathematical theory 

of probability based on the concept of frequency. It makes better sense than the weak 

one and is indispensable for cellain theoretical investigations. But the empiricist may 

regard it as an idealistic fiction, It is amusing to quote two eminent authors on the 

subject. Feller:" The weak law of large numbers is of very limited interest and should 

be replaced by the more precise and more useful strong law of large numbers" ,Van 

der Waerden: "The strong law of large numbers scarcely plays a role in mathematical 

statistics" 
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