
Analysis 
Lesson 17 
Uniform Convergence and Pointwise Convergence and the Arzela-Ascoli Theorem 
 
 
This Lesson has five parts.   The classwork is required.  You should also try the 10 
homework problems at least starting all the proofs. 
 
 
 
*********************************** 
Part I Uniform Convergence 
*********************************** 
 
Watch the UnifConv-1to7 Playlist and do the classwork. 
 

https://youtube.com/playlist?list=PLRHpZu30FKOW_gyWs6bBYvBYkvMn2EODK












 
 



 
 
 



 
 
 
************************************************* 
Part 2: When a proof of Uniform Convergence fails 
************************************************* 
 
Watch Unif-Conv-8to14 and do the classwork. 
 

https://youtube.com/playlist?list=PLRHpZu30FKOX_EHLz9h5eSwvLUOuiKauv
















 
 



 
 
 



 
If you are very short on time, you may skip these homework problems, but the classwork 
above is required.   It is important to do the  
 



 
 
*********************************** 
Part 2 Pointwise Convergence 
*********************************** 
Watch Playlist Pointwise-1to6 and do the classwork. 
 

https://youtube.com/playlist?list=PLRHpZu30FKOXx3xecAN5ijBuVzKo4rptc
























 
You must do classwork and at least start these two homework problems. 
 
******************** 
Part 4 Stronger and Weaker Convergence 
******************* 
 
Watch Playlist Pointwise-7to8 and complete classwork. 
 

https://youtube.com/playlist?list=PLRHpZu30FKOVcPEkqj9J4wXuBqueHMCp3










 
 



Hint for HW7:  See a similar problem here with videos of its solution. 
Hint for HW8:  Use the definition of diverging sequences from before Exam 1. 
 
 
********************************* 
Part 4: The Arzela-Ascoli Theorem 
********************************* 
 
Watch Playlist AA-1to3. 
 

https://docs.google.com/document/d/1EIX0TsUoHwqt06yB_exVUYPjq2huZpYh9CADdTo-4tc/edit
https://youtube.com/playlist?list=PLRHpZu30FKOVLdvB72VdCIFEr0iULclaz






 
 
****************** 
Part 5: C([0,1]) 
******************* 
 
No videos for this part. 
 
C([0,1]) is the set of all continuous functions f:[0,1] to the reals. 
 
Recall the definition of a metric space from our Lesson on Metric Spaces. 
 
Thm: C([0,1]) is a metric space with the metric 
                    d(f,h)= sup{ |f(x)-h(x)| : x in [0,1] } 
which exists because continuous functions are bounded 
and bounded sets have suprema.    
 
HW10: prove this theorem use the triangle inequality for absolute values and the 
theorems about suprema of sums of functions.  This is difficult. 
 
Note that sequences of continuous functions converge in C([0,1]) if and only if they 
converge uniformly on [0,1].   This is very easy if you review the beginning of Part 1. 

https://docs.google.com/document/d/1VA8imEmq1k6JR7xd0pJ6Jt0AF97XAYbd6jpWAc5cZn8/edit


 
C([0,1]) is a vector space with addition of functions and scalar multiplication of real 
numbers times functions as taught in some linear algebra classes.  See my Lesson on 
Vector Spaces to learn this if you wish.   
 
 
 
 
 

https://docs.google.com/document/d/1-0aQpJzM01umytH1sZrpoPL3Y8OZILA4U1TfLMiAPOc/edit
https://docs.google.com/document/d/1-0aQpJzM01umytH1sZrpoPL3Y8OZILA4U1TfLMiAPOc/edit

