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MAE 301/501
Class Notes for September 24th
Overview of class 
1. Reviewed definition of vertical asymptotes, as done by the previous class period.

2. Create a definition of horizontal asymptotes for high school students and a rigorous definition for higher level math students.

3. Define prime numbers.
4. Define irreducible polynomials.
5. Units
1. Previous class focused on vertical and horizontal asymptotes

Reminder- At the end of the previous class, we created a high school definition of vertical asymptotes:

If [image: image2.png]


 is a function that approaches [image: image4.png]


 in the y-direction, as x approaches a fixed value, then there is a vertical asymptote.
Example 1.1, [image: image6.png]f(x) = tan (x)



 has vertical asymptotes since the function approaches [image: image8.png]


 in the y-direction, at values of x at ([image: image10.png]



[image: image11.emf]
2.  Horizontal asymptotes
Class definition for high school students:


If as x approaches[image: image13.png]


, y approaches a given value, t, then the graph has a horizontal asymptote at t. 

Rigorous definition:


[image: image15.png]fx)=y



 Has a horizontal asymptote at t if:

[image: image17.png](Ve > 0,3N:|x| >N = |f(x) — t| <&}





Example 2.1, [image: image19.png]


. As the values for x approaches infinity, the values for y gets arbitrarily closer to zero.
[image: image20.emf]
The remainder of the class focuses on prime numbers and irreducible functions. We want to see that there is an analogy between the definitions of these two terms. Let’s refer back to when we discussed the analogy of rational numbers and rational polynomials.
Rational numbers: [image: image22.png](abe@b#0 = 25



 if and only if [image: image24.png]ab' = ba'



}
[image: image26.png]


 Analogy

Rational functions: {[image: image28.png]


 rational functions [image: image30.png]


 if and only if [image: image32.png]pq"

qp'



}

3.) Definition of prime numbers

High school definition of prime numbers- is a natural number not equal to one, and is only divisible by itself and one. 
For example: 2,3,5,7,11,13,17,19,23,…….


(Side note: The definition of prime numbers appears to be more trivial.)

What about [image: image34.png]


?
Therefore a more rigorous definition is needed.

Second definition: A prime number p is an irreducible number if [image: image36.png]p#1



and its only divisors are[image: image38.png]


.
4.) Irreducible Polynomials 

Class’s initial definition: A function P(x) is irreducible if its divisors are P(x) and 1.

Example 4.1, [image: image40.png]


. 

[image: image42.png]P(x) =2(x* +3) = 9Gx* +3



) = [image: image44.png]cGx*+3)




We can pull out an infinite number of values for c such that [image: image46.png]


. However since we cannot extract x, the function is reduced to its smallest form, therefore it is irreducible.

Similar to the problem we had with prime numbers, our initial definition is initial definition could be generalized 

Final definition: A function P(x) is irreducible if and only if its divisors are [image: image48.png]1

-P()



, some [image: image50.png]c#0



.   
5.) We ended the class by brief discussing the definition of a unit and non-unit.
A unit in a ring is an invertible element in that ring.



Integers only have multiply inverses. Plus or minus 1 are the only units in the integers. These are the only integers with multiple inverses. 
New definition for a non-unit element p in a ring is called irreducible if whenever [image: image52.png]P =q44;



, either [image: image54.png]a,



or [image: image56.png]q;



is a unit.

How can we use the definition of primes and irreducible functions to help us understand a non-unit more rigorously? 
