
1637 - Fermat said he can prove it
June 1993 - Wiles released proof
Sept 1993 - an error was found
Sept 1994 - a corrected proof released
1995 - the final proof is published

1.) what is proof
2.) how doe math prove things….
3.) ….

Flowchart:
Conjecture

Theorem:

Wednesday, January 25, 2023
Wednesday, January 25, 2023 8:06 AM
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Flowchart:
Conjecture

Axioms
Definitions (Statements)

Theorem:

Lemma

Conjecture / Proposition:
A mathematical statement that we do not yet know is true/false.

Definitions: 
a statement of notation or terminology that we agree upon.

(e.g. "positive integers" are numbers 1,2,3,4……..inf.)

Axioms: 
a statement in mathematics we accept to be true but we can't prove it. (a statement taken to be true) 

(e.g. Axiom of equality) x = x, for all x.

Theorem: conjecture which has been proved.
(e.g. an odd integer x odd integer = odd integer)

Lemma: a smaller (less important) theorem {a stepping stone}

Corollary: Less important theorem that is proved as a direct result from the Theorem.
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Friday, January 27, 2023
Friday, January 27, 2023 9:53 AM
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Monday, January 30, 2023
Monday, January 30, 2023 9:52 AM
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Wednesday, February 1, 2023     
Wednesday, February 1, 2023 9:52 AM
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Monday, February 6, 2023
Monday, February 6, 2023 9:55 AM
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Wednesday, February 8, 2023
Wednesday, February 8, 2023 9:54 AM
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Friday, February 10, 2023
Friday, February 10, 2023 10:00 AM
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Monday, February 13, 2023
Monday, February 13, 2023 9:58 AM
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Wednesday, February 15, 2023
Wednesday, February 15, 2023 9:56 AM
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Horizontal Line Test
Let f: A->B be a function
With graph G(f) \in A x B

Let L(b) be a horizontal line along y = b \in B
That is, L(b) = {(x,b) | x \in A}

1.) If f is injective \iff \forall b \in B. G(f) \cap L(b) has at most one point.
2.) if f is surjective \iff \for b \in B G(f) \cap L(b) has at least one point
3.) f is bijective \iff \forall b \in B G(f) \cap \L(b) has only one point.
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Friday, February 17, 2023
Friday, February 17, 2023 9:55 AM
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With graph                                     

A.)                                          

                                               

Ai) Assume                                                               

                                                       
By intersection definition                   

             

Because                                
Aii) Assume                

Take                                                    

Then                        

Therefore                             
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Defn:                                                                              

Monday, February 20, 2023
Monday, February 20, 2023 9:53 AM
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Consider:        

Claim:              

                                                                

Guess work:         

==>         

==>               
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W 2/22 Limits
R 02/23
F 02/24 - PS4 HW, OH, Limit
S 02/25
Sun 02/26
Mon 02/27 - Continuing Reading
Tue 02/28 - OH
Wed 03/01 - review class / midterm

                                                                             

                                                                                           

                                                                                           

                    

Wednesday, February 22, 2023
Wednesday, February 22, 2023 9:55 AM
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:           

     
: 
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: A function  cannot approach two limits.

If                                            
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Math421-ST23_PS4
Wednesday, February 22, 2023 1:44 PM
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Math421-S
T23_PS4
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Fri 02/24 - PS4 HW, OH, Limit
Sat 02/25
Sun 02/26
Mon 02/27 - Continuing Reading
Tue 02/28 - OH
Wed 03/01 - review class / midterm (6pm)

Friday, February 24, 2023
Friday, February 24, 2023 9:54 AM
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     A function is continuous at a if  

     A function is discontinuous at a if  not continuous

    If f and g are continuous @ a then,

f + g is continuous at a1.
                       2.
                                       3.

1.)

Monday, February 27, 2023
Monday, February 27, 2023 9:56 AM
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    If g is continuous @ 1 and f is continuous @ g(a)
                     1.

Proof
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                       1.
2.
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Then . . . 

                         
                         

   
 

 
                         

   

                                              
Then . . . 

                    

   

                                  
Then . . . 
                                       

Friday, March 3, 2023
Friday, March 3, 2023 9:53 AM
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If true, then f is continuous at all a not in rational 
numbers, that is discontinuous at all a in rational 
numbers

     

                                      

S.t.                 

                                           
 

 
 q <n
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Monday, March 6, 2023
Monday, March 6, 2023 9:53 AM
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Wednesday, March 8, 2023
Wednesday, March 8, 2023 9:56 AM
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In this example we see y= 1/x which is a function but it is not continuous, so there is no f(x) = 0.

Class20_03-
17

Friday, March 10, 2023
Friday, March 10, 2023 9:55 AM
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Class20_03-
17
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Wednesday, March 22, 2023
Wednesday, March 22, 2023 9:56 AM
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To prove the intermediate value theorem (IVT) we need a lemma

Lemma - Suppose f is continuous at a
Then 

if f(a) > 0, (f(a) < 0) 
Then

                                   

IVT - if f is continuous on [a,b] and f(a) < 0 <f(b) then there exists                   

Proof
Construct a bounded & non empty  set ( then use P13)
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Friday, March 24, 2023
Friday, March 24, 2023 9:57 AM
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Friday, March 31, 2023
Friday, March 31, 2023 9:58 AM
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Monday, April 3, 2023
Monday, April 3, 2023 10:03 AM
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Wednesday, April 5, 2023
Wednesday, April 5, 2023 9:59 AM
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Claim1: 
                

 
                   

      

 
      

                             

If 1 and 2 are true then      

   Math 421 Page 70    



Chain rule of differentiability - Friday, April 7, 2023
Friday, April 7, 2023 9:54 AM
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Chapter 11 - Significance of Derivative Monday, April 10, 2023
Monday, April 10, 2023 9:53 AM
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Wednesday, April 12, 2023
Wednesday, April 12, 2023 9:58 AM

   Math 421 Page 77    



   Math 421 Page 78    



   Math 421 Page 79    



   Math 421 Page 80    



   Math 421 Page 81    



Friday, April 14, 2023
Friday, April 14, 2023 9:53 AM
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Monday, April 17, 2023
Monday, April 17, 2023 10:00 AM
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Wednesday, April 19, 2023
Wednesday, April 19, 2023 10:07 AM
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W```
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Friday, April 21, 2023
Friday, April 21, 2023 9:48 AM
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How tall are the rectangles?
How wide are these rectangles?
When does this work?

     

                                                                               

                 

     

                                                                                 

              
                     

                      

 

   

                     

                      

 

   

Where 

                      

                      

Monday, April 24, 2023
Monday, April 24, 2023 10:17 AM
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1.)              

2.)                      

3.)                      

Theorem,
                                                             

               

               

Proof
                        

                               

        (2) (1) (3)

Corollary: If f is bounded on [a,b] then

Sup{                                                                     }

                       

Definition:
                                
                           

                         

In this case the integral of              

  
 

 

  

Properties:
                              

1.)          
 

 
       

2.)   
 

 
                         

Theorem:                                                                        

                                                               

Example

Prove that      
 

 
        

Wednesday, April 26, 2023
Wednesday, April 26, 2023 10:09 AM
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Consider                   

                                                                          

What is   
 

 
   

Proof

                                                 

Aim: find {           } such that                

                            

 

   

               

 

   

                  

 

   

For       

                        
                        

                        
 

 

   

           
 
        

 
               

 

Then                                                     
 

 
  then 

                  
  

  
    

 

   

 
  

 
       

   Math 421 Page 101    



            
We want to find a partition:

                   

                                  

 

   

Friday, April 28, 2023
Friday, April 28, 2023 10:05 AM
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