Chapter 2 – Function Theory


A. Definitions and Examples

    Def/ A relation is any set of ordered pairs.



Ex/ 
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The only requirement in defining a relation is to be able to determine



whether an ordered pair is in the set or not. 



The domain (D) is the set of all x-values (first elements).



The range (R) is the set of all y-values (second elements).


    Def/ Variable, y, is said to be a function of a variable, x,


if for every value of x there corresponds one and only one value of y.



(Passes the ‘vertical line test’.)


x is called the independent variable or argument.



y is called the dependent variable or function value.


    Def/ A function, F, is a relation (set of ordered pairs) such that:
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Ex/ F = 
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Real-valued functions can have more than one independent variable.



Ex/ z = f(x,y) = x2 + y2    or    distance: d = rt = g(r,t)


A vector-valued function might ‘map’ a real variable, t(time), to an ordered pair


or to an ordered triple or an ordered n-tuple.



Ex/ 
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By the way, the R-vector tells the position (x,y,z) coordinates of an object



spiraling upward in the z-direction (a helical or spring-shaped path).


Back to real-valued functions of a single variable.

(Warning: This stuff on mappings has language you won’t see until college!)


A function is also called a mapping. 



Ex/ f(x) = x2 or g(x) = 
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  In either case we say f maps real numbers 

to real numbers and we can write: 
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Notice that in both cases above, D
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In general, if 
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 f maps A ‘into’ B.


In particular, if range R = B, then we can say f maps A ‘onto’ B. 


f(x) = x2 and g(x) = 
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 both map real numbers ‘into’ real numbers.



Neither is an ‘onto’ mapping.


Def/ A function is one-to-one (1-1) if for 
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In other words, a function is one-to-one if for each y-value, there is one and only one


associated x-value. (Passes the ‘horizontal line test’.) 


ex/ F = 
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F does not pass the horizontal line test for one-to-one.



ex/ G =
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one x-value, but notice that G is not a function. For some x-value (say x = 9) 



there may be two different associated y-values (here, y = 3 or -3).



G does not pass the vertical line test for functions. It is still a relation.


B. Familiar Functions – Listing


    1. Linear Functions: y = mx + b ,
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ex/ y = x defines the identity function.


    2. Constant Functions: y = k ,where k is a constant real number. (horizontal line)



ex/ first class postage stamp cost = $.37 (sort of constant over time?)

    3. Power Functions: y = xn where n
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ex/ Notice when n = 0, we have a strange function, y = x0
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ex/ Square and square root functions: 
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ex/ The cubic curve: y = x3


ex/ Even the reciprocal function is a power function: y = x-1 = 1/x


    4. Absolute Value Function: 
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    5. Step Function (greatest integer function): 
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ex/ [-1] = -1, [0] = 0, [1] = 1, [1.414] = 1, [1.732] = 1, [3.14] = 3, [-3.14] = -4
6. Signum Function: f(x) = sgn(x) = 
[image: image21.wmf]1,0

0,0

1,0

x

x

x

>

ì

ï

=

í

ï

-<

î

         


7. Exponential Functions: 
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Note the y-axis symmetry when the bases are reciprocals of each other.

8. Logarithmic Functions: 
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Note the x-axis symmetry when the bases are reciprocals of each other.

9. Trigonometric Functions: 
[image: image31.wmf]sin,cos,tan,cot

yxyxyxyx

====

, etc. 


and inverse trig functions: 
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10. Polynomial Functions: 
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Recall the basic shapes of the cubic function, y = x3, and the quadratic function, y = x2.

Using the dominant 1st terms, note the basic shapes of odd- vs even-powered polynomials.

11. Rational Functions: (Basically think ‘ratios of polynomial functions’.)


ex/ 
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    We’ll need to do a whole unit on these! 


Including a definition of vertical, horizontal, and oblique asymptotes! 

		y-axis











		


			x-axis








			





D = � EMBED Equation.DSMT4  ���


R = � EMBED Equation.DSMT4  ���We’ve got a constant function,


a horizontal line with a ‘hole’ at (0,1).
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I’m having a hard time drawing ‘open dots’ in Microsoft Word. 


Can you draw them in?


You could also draw in ‘solid dots’ (optional).
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