Pre-AP Algebra Il
Notes Day #32-33
Parent Functions and Rigid Transformations

A family of graphs is a group of graphs that display one or more similar characteristics. The
pareat wachion is the simplest of the graphs in a family of functions. Itis the
g graph of the function with no + rorsformotio n$

Parent Functions

Directions:  Graph each of the following parent functions and state the domain and range.

Ex. 1: Constant function f(x)=a [Pick a #] Ex. 2: ldentity or linear function f(x)=x

i f(x)=3 i

Fo)
-|-

4
Domain: %Xlxgﬁgl (—Oo‘oo) Domain: %MXQR%I (_ 00‘00\

Range: %,l/ :33 | Eg] Range: %r\ Y f:@zﬁ , (- 00\00)

Ex. 3: Absolute value function f(x)=|x| Ex. 4: Quadratic function f(x)=x’
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Range: gxl\yz()?s | EO\OO') Range: 5”120—% | [0\00)
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Directions:  Graph the following parent function and state the domain and range.

The greatest integer function is a type of step function (which is a piecewise function). The symbol
| x| means the greatest integer less than or equal to x. For example, | 3.25 |=3, | -4.6 |=-5, and

L4J =4. In short it means always round down. Hence, it is also called a flooring function.

Ex.5: Greatest Integer Function f(x)=| x |

y
X

<&

D

Domain: {X\Xe(ﬂ

Range: g\l\)le'l-{,

A Dleeise function is defined not by a single equation, but by two or more.
\ Each equation is valid for some ___\n¥erval

Earlier we discussed functions being **a rule' for how to map the domain onto the range. Piecewise-
defined functions may be thought of as having more rules than the one rule functions you are used
to working with.

You have already seen an example of a piecewise-defined function. Consider the parent function for
Absaule. oWl , () =|x|. A proper definition for absolute value appears in Example 6.

Ex. 6: Graph the absolute value function by creating a table from the piecewise definition.

_ y

—xif x<0 A
|X|: X, if x>0
/
X f(X) Rule? N
-1 7 -X as > X
-‘\ I ‘-X L1430
0 0 X
\ \ X
L 1 X
L=0
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We will discuss piecewise functions in more detail at a later date. It is an important point to
introduce here since piecewise functions typically begin with absolute value which we have just
learned how to graph.

Transformations of Parent Functions

Transformations of a parent graph may either be (\q\d or _0n- (‘\91‘1
Rigid transformations preserve a graph's g\_\% but change its location in the
coordinate plane. Another way to state that the graph’s shape is preserved is that the distance
between any two sets of points on the graph is the same before and after the transformation.

Specifically, the location of the reference point from which the pattern is graphed changes in most
rigid transformations. A reference point always starts at (0,0) for every function and changes with

3(?“\3\0\'- oS . The reference point may or may not be a part of the function's actual
graph. We will focus on rigid transformations first because they are simpler.

Standard Form Transformation Equations

Absolute value function: f(x) =alb(x—c)|+d
Quadratic function: f(x)= a[b(x—c)]2 +d
Greatest integer function: f(x)=a| b(x—c) |+d

There are more types of functions that we will study at a later date but we will begin with these
three for practicing transformations.

All of the parent functions are transformed in the same manner. All of the parameters (a, b, c, d)
have the same effects on the graph of f(x) in every case. The only difference between graphs are
the _ ClaeqeS of their parent function pattern.

The parent pattern is derived from evaluating the function over a set of values which you can do if
you forget what the parent pattern of a function is.

a and d effect the y-values of the function. Looking at the above functions you can see this
as a f(x) +d. These transformations occur on the outside of the function so it effects the

C\U\\’Q\I‘\S of the function.

b and c effect the x-values of the function. Looking at the above functions you can see this as
f (b(x—c)). These transformations occur on the inside of the function so it effects the

WS of the function. Important to note is that the changes for the inputs have the
b(\,?os\\e, effect from what you might expect. This means adding goes left (because

1
of the subtraction sign in the formula), and multiplying by 2 is actually a compression by 5

As stated we will focus on the rigid transformations first which have two different types:
Translations and reflections.
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Translations
To shift a graph right, left, up, or down

horizontal translation vertical translation
if ¢>0 , the shift is to the right if d >0, the shift is upward
if ¢ <0, the shift is to the left if d <0, the shift is downward

Note: Be careful of the value for c. Looking at the transformation equation f(x)= a|b(x—c)| +d
the subtraction sign means that f (x)=|x—2| has a value of +2 for ¢ and not 2.

Directions:  Graph each of the following functions and state the domain and range.

LG L [k
Ex. 7: f(x)=|x—gv V\%M Ex. 8: f(x):(x+§—, erk3
y wehi60 4 i
R A 27 oSt A
7 /
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» .
1 /
oC P X : P» X
Domain: (_go‘ 00), gx‘x(_(ﬂ\ Domain: (_oo loo\ | g)(\)((:ﬁ.s
Range: [ol oo) | %7’] 77_075 Range: EO | M\ \ %‘/ \120%
—= et i ~— owwn 5
Ex. 9: f(x)=|x+4] Ex.10: f(x)=x-5
Iy —5 ’ Ay f
|
5 e
3 \ /
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Directions:  Graph ea&h of the following functions and state the domain and range.

]\z%\' w0l
Ex. 11: f(x):|x+4|+14 ¢

y

/

/

/// Domain: (_ 0o ‘OO] ‘ §X| Xé K§

A
Y
X

o (1,00, §17213

Reflections
flip over the x-axis or y-axis

a flips the graph over the x-axis if a<0 b flips the graph over the y-axis if b<0

Important Note: The coefficient of x must be factored out from all terms inside of the function
to identify the proper transformations.

Directions:  Graph each of the following functions and state the domain and range.
refled- Ut Y-onig
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Directions:  Graph each of the following functions and state the domain and range.

Ex. 14: f(x)="(x—4)"+2 == W v Ex. 15: f(x)=—| x|
y ™ rgn-Y y
A M*T' ! X
(-' v -()
3’\\ » X o | x
/ \ )
/ \
\ P
¢ ( 5
\ i
v v
Domain: (—Oo |Qo] | g)(\)(éﬂz% Domain: EX A IKg

Range: (——O0,0jl {yl yg 0% Range: %)/I )/E Z/%
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