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What we have seen. So far we have looked at 3 transformations. Two of them are vertical and

one is horizontal.

Horizontal Vertical
Type How Performed Type How Performed
Left/Right Add “h” to all the Reflect x-axis Multiply the y-values
Form: f(x-h) x-values Form: - f(x) by -1
Left if h<0
Right if h>0
Up/Down Add “k” to the
Form: f(x) +k y-values
Upif k>0
Down if k<0

Review Example:

foufleets
L

Using transformations — Graph: g(x) = ~ (x + 3)2 +1
== up 1.
Now the first step is to list the transformation. %his is a verbal description of the transformed function.

2.
0: Basic Function: tﬂ =X

1: /«'Vé«t- I — X =3
2 Roflet XKool yx—1

Now use the above to get the new coordinafés 'of the graph of g(x).
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Reflections of Graphs --- Reflect the Y-Axis
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CiRGAT D . EXAMPLE 5 Reflection about the y-Axis

o

Use the graph of f(x) = X to obtain the graph of h(x) = V=x.

Solution Compare the equations for f(x) = Vxand A(x) = V=x.The graph
of his a reflection about the y-axis of the graph of fbecause

h(x) = V=x = f(-x).
Figure 2.47 Reflecting f(x) = V' We have created tables showing some of the coordinates for f and . The graphs
shanstthe - of f and h are shown in Figure 2.47.

GHode GO

Examples would be:
f)=(-x) or gx)=v-x or h(x)=|-x or jx)=(-x) er.

Notice --- the x-value is being multiplied by -1 .

Basically: The Transformation is of the form 'ﬂ (— X))

It is performed by: = '7(’“ X

Using transformations — Graph: g(x) = — v—-x + 2 «— o2
Now the first step is to list the transformation. This is a vertfal description of the transformed function.

0: Basic Function: 81 = VX

Now use the above to get the new coordinates of the gral;h of g(x).
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Vertical Stretching and Shrinking
Morphing does much more than move an image horizontally, vertically. or about
an axis. An object having one shape is transformed into a different shape.

o) =27 Horizontal shifts. vertical shifts, and reflections do not change the basic shape of a

. ¥ . graph. How can we shrink and stretch graphs, thereby altering their basic shapes?

:\ At i f Look at the three graphs in Figure 2.49. The black graph in the middle is
T the graph of the standard quadratic function, f(x) = x°. Now, look at the blue

I
WA ;
; lT fid=2  graph on the top. The equation of this graph is g(x) = 2x%. Thus, for each x, the
¥ ; Jiii y-coordinate of g is 2 times as large as the corresponding y-coordinate on the
W= §2 graph of f. The result is a narrower graph. We say that the graph of g is obtained
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ol wemn by vertically stretching the graph of f. Now, look at the red graph on the bottom.
+x  The equation of this graph is h(x) = }x% or h(x) = }f(x). Thus, for each x. the
y y-coordinate of h is one-half as large as the corresponding y-coordinate on the
graph of f. The result is a wider graph. We say that the graph of A is obtained by
vertically shrinking the graph of f. _
These observations can be summarized as follows:
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Figure 249 Stretching and shrinking
f(x) = »*

Examples would be: :
f(x)=3x> or g(x)= %\/; or h(x)=4|x| or jx)= %xs etc. The impact is to multiply all

the y-values by the constant in front.

Basically: The Transformation is of the form c 'F'(x )

It is performed by: c ‘)K‘ (/(ILﬂ
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