C. Function Vocabulary


Def/ A function, F, defined by y = f(x) equals another function, G, defined by 


y = g(x) iff Dg = Df and g(x) = f(x) 
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or since F & G are sets of ordered pairs (relations)…


Def / F equals G iff F = G (equality of sets).



ex/ y = x and y = 
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 are not equal functions since their domains are unequal.



Try graphing both functions or curves.


Def/ A function, f(x), is even iff f(-x) = f(x) 
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Note the symmetry of the graph of f w.r.t. the y-axis (line symmetry).



ex/ 
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Def/ A function, f(x) is odd iff f(-x) = -f(x) 
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Note the symmetry of the graph of f w.r.t. the origin (point symmetry).



ex/ 
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ex/ Show that g(x) = x4 – 3x2 + 5 is even. 




g(-x) = (-x)4 – 3(-x)2 + 5 = x4 – 3x2 + 5 = g(x) q.e.d.

Def/ A zero of a function, f(x), is a root of the equation: f(x) = 0. 



Zeroes are x-values.



ex/ For y = cos x, zeroes are x = 
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Usually write x = 
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 or write x = 
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(odd multiples of 
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x-intercepts are the intersection points of the graph of f with the x-axis are usually


considered ordered pairs. Sometimes, like zeroes, only the x-values are given.

The y-intercept of f (if it exists) is the point or ordered pair (0, f(0)).


A function is positive iff f(x) > 0 
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A function is nonnegative iff 
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Def/ f(x) is increasing iff 
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ex/ y = x3 is an increasing function.

Def/ If 
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ex/ The graph here is an example of a nondecreasing function.
[image: image41.emf] 





    y-axis







x-axis

C. Function Vocabulary (continued)

Def/ f(x) is decreasing iff 
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ex/ y = -x3 is an increasing function.

Def/ If 
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ex/ The graph here is an example of a nonincreasing function.
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Def/ ( x0 , f(x0) ) is a relative maximum point of f(x) if 
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f(x0) is the relative maximum value. 



Relative maxima and minima are called extrema.

Def/ f(x0) is the maximum value of f(x) iff 
[image: image19.wmf]0f

f(x)f(x) xD.

³"Î


ex/  Consider 
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, a function which has no maximum value. 

Notice the ‘hole’ in the upside-down parabola at (0,2). Also notice that 2 is not a function value since the function is not defined at x = 0.

*Horizontal Asymptotes. (Textbooks differ in their definition...) The general idea is to look at the limiting behavior of f(x) as either x goes to positive or negative infinity. So we can have at most two horizontal asymptotes. Here’s one definition.                                                           
Def/ 
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     f(x) = 
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, y = 0              f(x) = 2, y = 2 (asymptote?)          f(x) = 
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, y = 0 (?)    All textbooks agree (a) has a horizontal asymptote, but others would say (b) and (c) do not. By our easy definition above, all three would have horizontal asymptotes (but don’t worry, we won’t be writing any ‘trick’ test questions about (b) and (c)).
C. Function Vocabulary (continues!)


Def/ The sum function, h(x), of two function, f & g, is defined by:



h(x) = (f+g)(x) = f(x) + g(x) where 
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Recall graphing by the addition of ordinates (y-values). Show below 

left is the TI-83 screen with y = x and y = sin x also graphed.




ex/ y = x + sin x 

        ex/ f(x) = 2 and g(x) = 
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 [image: image29.png]


      [image: image30.png]




Def/ The product function is defined by:

 h(x) = 
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Def/ The quotient function is defined by:
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Def/ A reciprocal function of the function f(x) is defined by:



h(x) = 1/f(x) where 
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ex/ The reciprocal function of sine is the cosecant function.




y = csc x = 1/sin x
 with 
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*Caution regarding ‘reciprocals’ and ‘inverses’.


What is the inverse of 3? of x? Notice the ambiguity in the language.


Additive inverse of 3 is ‘-3’. Multiplicative inverse of 3 is ‘1/3’. The reciprocal of 3 is
the multiplicative inverse of 3. We also write this reciprocal as x-1 = 1/x. 

However, with regard to functions (not real numbers) the two terms have very different meanings but both use the ‘-1’ in the ‘exponent position’!!!


ex/ Consider the principal sine of x, y = Sin x with domain: 
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[image: image37.wmf]1
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y = (Sin x)-1 represents the reciprocal function, 
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ex/ Consider f(x) = x. The inverse of f(x) is itself f(x), so f-1(x) = x also.


However, the reciprocal of f(x) is y = (f(x))-1 = 1/x, a hyperbola! 

So 
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, but we do write: 
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