MAT 3749 1.3 Part II Handout
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 Interior Points
A point 
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 is an interior point of a set 
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 contains a e-neighborhood of 
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 Example 1
Let 
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(a) Is 1 an interior point of 
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?

	


(b) Is 0 an interior point of 
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(c) Is 2 an interior point of 
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 Fact  

If 
[image: image13.wmf]aS

Ï

, then 
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 is not an interior point of a set 
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 Open Sets
A set 
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is open if every point of 
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 is an interior point of 
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.
(That is, each of its point has a e-neighborhood contained entirely in 
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.)

	


 Example 2
(a) 
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0,1

 is open.

	Analysis



	Proof




(b)  
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 is not open.

	


(c) The empty set 
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 is open.
	


(d) 
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 is open.

	


(e) All open intervals 
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are open sets.

(f) Let 
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 is not open.
 Theorem
1.  The union of arbitrary collection of open sets is open.
	Analysis



	Proof




2.  The intersection of a finite number of open sets is open.
	Analysis



	Proof




 Relatively Open
Let 
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.  A subset 
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is open in 
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(or relatively open in 
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) if there is an open set 
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 Example 3

Let 
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 Theorem 3

Let 
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.  A function 
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is continuous on 
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is open in 
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 for every open set 
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 Remark

The second condition in the Theorem can be generalized to other mathematical system.

 Classwork (Open Cover)

In this classwork, we are going to preview the concept of Open Cover.  Below, 
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 represent open and closed intervals respectively.
Let 
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(a) Write down the intervals represented by 
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(b) Can you name a geometric property that all 
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 share?
	


(c) Find 
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(d) 
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 is an infinite collection of intervals 
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.  It is called an open cover of 
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What do you think the reason why it is referred as open?

	


What do you think the reason why it is referred as a cover of 
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(e) Observe that we do not need all 
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 to “cover”
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.  What do you think the minimum number of open intervals 
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(f) We can label the 
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 in your answer in (e) as 
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.  Then 
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 is also a cover of 
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What do you think the reason why it is referred as finite?

	


What do you think the reason why it is referred as subcover?
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