Riemann

1826-birth

1846- arrives at Gottingen and meets Gauss (aged 69)

1851-receives doctorate, studied complex function theory

1857- first salaried position as associate professor at Gottingen


“breakout year”- Theory of Abelian Functions published

1859- appointed a corresponding member of the Berlin Academy, submits “On the Number of Prime Numbers Less than a Given Quantity”.

Some math

Function:  A rule (formula, method, association) for associating (partnering, sending, mapping) elements from one set A with elements from set B.  This rule must satisfy the following conditions:

a) Every single element of the first set A must be sent to an element in set B.

b) The elements of set A must be monogamous, meaning they only get sent to one element of B.  NOTE: The elements of B need not be monogamous). 

Functions can be expressed in multiple ways.  There are basically four ways to share a function with others….

Way 1:  The verbal description

Let A={1,2,3} and B= Integers.  My function is as follows, send an element of A to the number that is three times it. 

Way 2:  The chart or collection of ordered pairs

	a
	-1
	0
	1
	2
	7
	n

	b
	9
	0
	-9
	-18
	-63
	-9n


This is interpreted as a collection of ordered pairs { (-1,9), (0,0), (1,-9), (2,-18), ….} and say that the element in the top row is sent to (or paired up with)  the element in the bottom row.  So –1 is sent to 9 and 0 is sent to 0 and 1 is sent to –9, and so on.  The general rule is send the number n to –9 times n.  

Note:  We just stated the verbal description of the rule.  Also, we have glimmers of the fourth representation of a function in the last column of the table. 

Sometimes a visual is very helpful for “seeing” what a rule does.  This leads to the third representation or way of expressing a function. 

Way 3:  The graph.  We adopt the following convention: the elements of the first set get plotted on a horizontal axis and the elements of the second set get plotted on a vertical axis that is perpendicular to the horizontal axis. This is where looking at a function as a set of ordered pairs, or coordinates (a,b) comes into play.  The first number, a, indicates how far to the right or left of the vertical axis to move. The second number, b, indicates how far up or down  from the horizontal axis to move.  

We call the point where the 2 axes intersect the origin (0,0) and moving right or “up” yields positive coordinates, whereas moving down or left yields negative coordinates. 

All coordinates are read relative to the origin.  So (1,4) is interpreted as “ move one unit to the right of the origin and then move 4 units directly up”.  (-1,4) means “move one unit to the left of the origin and then move 4 units directly down”.  (7,-4) means “move seven units to the right of the origin and then move 4 units directly down”.  
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Way 4:  The formula.  With this representation, we give a formula that tells what to do to an element of the first set A to get its partner.  So in our example above in which we took an element and multiplied it by –9, we could represent it as follows:  y= -9x.  This tells us that any number x, is paired with the number y who is –9 times itself.  The technical way to write this is as follows:





f:A->B, f(x)= -9x.  Define a function f from the set A to the set B by the rule “ multiply the element of a by –9.  So what would the graph look like?  





Mathematicians are very interested in what kind of graphical representation different formulas have and what the graphical representation says about the “behavior” of the function or rule.  In applied mathematics, what often happens is that there is a set of  ordered pairs, or ordered triples, etc.. or a verbal relationship and the question becomes “what is the general formula that predicts this behavior?”  In order to answer this, sometimes the graph of the provided points is looked at.  








