Chapter 2:
Functions and Their Graphs

2.1:
Linear Equations in Two Variables



y = 2x + 1



  x   y


Slope-Intercept form of the Equation of a Line:



y = mx + b


Def: The slope of a line passing through two points


The slope of the nonvertical line through (x1, y1) and (x2, y2) is:



  m =




x1 ≠ x2




Find the slope of the line passing through the following points


(-2, 0); (3, 1)

(-1, 2); (2, 2)

(3, 4); (3, 1)





Point-Slope Form of the Equation of a Line


The equation of the line with slope m passing through the point



(x1, y1) is:

y – y1 = m(x – x1)



What is the equation of the line passing through points (-4, 2); (2, -3)
Find the equation of the line that has a slope of 3 and passes through 

the point (1, -2)

Parallel and Perpendicular Lines

1.
Two distinct nonvertical lines are parallel if and only if their slopes are equal. That is:
m1 = m2 

2. Two nonvertical lines are perpendicular if and only if their 

Slopes are negative reciprocals of each other. 

That is:
m1 = -1/m2
Find an equation of the line that passes through the point (2, -1) and is:


a)
parallel to the line 2x – 3y = 5 


b)
perpendicular to the line 2x – 3y = 5

Equations of Lines 


1.
General Form:


Ax + By + C = 0


2.
Vertical Line:


x = a

3.
Horizontal Line

y = b 


4.
Slope-Intercept Form:
y = mx + b



5.
Point-Slope Form:

y – y1 = m(x – x1)

Ex 2.1, pp 183-185: 1-45 oan, 51, 53, 55, 67-75, 79, 81, 85, 87, 89.

2.2:
Functions


The everyday notion of a correspondence between two quantities is 

central to the understanding of functions.

1) To each person in a class there corresponds an assigned seat.


    Students  A






  B  Seats

    For each student in set A there corresponds an assigned seat in set B.


2)
To each calendar day of the year, there corresponds an assigned day of the week.



   A




   B

  Calendar 








Days of

          Days








  the Week

For each calendar day of the year there corresponds exactly one day 

of the week.

Def:
A function  f  from a set A to a set B is a rule of correspondence that assigns each element x in set A exactly one element y in set B. The set A is the domain (set of inputs) of the function  f , and the set B contains the range (or set of outputs).

Often, we can represent the function with ordered pairs:

Let’s look at the function:

f (x) = 3 – 2x 


Ordered pair definition of a function:
A function is a set of ordered pairs where no two of the ordered pairs have the same first component

Testing for functions:


y = f (x)

Piecewise-Defined functions

Domain of a Function

Ex 2.2, pp 197-199:
1-25 odd, 33, 37, 39, 43-73 odd.

2.3:
Analyzing Graphs of Functions


y = f (x)
(
(x, y) = (x, f (x))







Vertical Line Test for Functions:
A set of points in a coordinate plane is the graph of y as a function of x if and only if no vertical line intersects the graph at more than one point.

Zeroes of a Function:
the x-values for which f (x) = 0

Increasing and Decreasing Functions

Relative Maximum and Relative Minimum

Even and Odd Functions


A function is even if
f (-x) = f (x) 


A function is odd if
f (-x) = -f (x) 

Ex 2.3, pp 210-212:
1-11 odd, 15, 17, 21, 23, 25, 27, 31, 33, 37, 39, 41, 43, 51, 59, 71, 73, 75.

2.4:
A Library of Parent Functions

Linear Functions:

A linear function of x is of the form:





f (x) = mx + b




Sketch:
f (x) =  -    x + 3


Write the linear function for which f (1) = 3 and f (4) = 0

Constant, Identity and Squaring Functions (p 216)





Cubic, Square Root and Reciprocal Functions (p 217)




Piecewise-Defined Functions


Sketch:
 f (x) =


Common Functions graphs on p 219
Ex 2.4, pp 220-221:
1-27 odd, 43, 53-59 odd.

2.5:
Transformations of Functions

Summary of graphs of common functions: p 219
Vertical and Horizontal Shifts:(Let y = f (x) and c > 0)


h(x) = f (x) + c


h(x) = f (x + c)

Reflections in the Coordinate Axes


h(x) = -f (x) 
(x-axis)




h(x) = f (-x) 
(y-axis)



Nonrigid Transformations


h(x) = c ·f (x) 

If |c| > 1
f (x) is shrunk vertically






If 0 < |c| < 1
f (x) is stretched vertically

Ex 2.5, pp228-232:
1, 9, 11, 13, 15, 17, 19-31 odd, 43, 45, 51, 55, 75-87 odd.

2.6:
Combinations of Functions: Composite Functions

Arithmetic Combinations of Functions

 (let f and g be two functions with overlapping domains)


Sum or Difference:

(f ± g)(x) = f (x) ± g(x)



Product:



(f g)(x) = f (x) ·g(x)


Quotient:



      (x) = 

,  g(x) ≠ 0

Composition of Functions


The composition of function f with function g is:


(f  o g)(x) = f (g(x))

The domain of (f  o g)(x) is the set of all x in the domain of g such that g(x) is in the domain of f.

Ex 2.6, pp 238-239:
1-25 odd, 31-51 odd.

2.7:
Inverse Functions

Recall a function is a set of ordered pairs where no two of the ordered pairs have the same first component.

A one-to-one (1-1) function is a set of ordered pairs where no two of which have the same second component.


x1 ≠ x2 (( f (x1) ≠ f (x2) 

Definition of the Inverse of a Function

Let f and g be two functions such that



f (g(x)) = x

for every x in the domain of g


g(f (x)) = x

for every x in the domain of f 

Under these conditions, the function g is the inverse of the function f. 

The function g is denoted by f –1. Thus,




(f  o f -1)(x) = x = (f -1 o f )(x)




    f (f -1(x)) = x =   f -1(f (x))

The domain of f must equal the range of f –1, and the range of f must equal the domain of f –1.

Horizontal Line Test:


A function f  is a 1-1 function and has an inverse function if and only if no horizontal line intersects the graph of f  at more than one point.

Formally finding the Inverse of a Function

1. Determine if f  is 1-1.

2. In the equation, replace the symbol f (x) with y.

3. Interchange the roles of x and y and solve equation for y.

4. Replace y with the symbol f –1.

5. Verify that f  and f –1 are inverses of each other

Show that
    f (f -1(x)) = x =   f -1(f (x)) and that the domain 

of f  equals the range of f –1, and the range of f  equals the domain of f –1.

Ex 2.7, pp248-249:
1-21 odd, 25-33 odd, 39, 41, 43, 55, 57.

 y2 – y1 


 x2 – x1





1


2





2x + 3,    x < 1


 -x + 4,    x > 1





 f (x)


g(x)





 f


g








