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Transformation: Reflection

Second major transformation of functions is reflection. Reflection
is like @ mirror image, and it can either be a horizontal or vertical
reflection. This can be generalized by the following:

Along the y-axis (horizontal)

y = f(—x) reflects the graph of y = f(x) along the
y-axis (horizontal reflection).

Along the x-axis (vertical)

y = —f(x) reflects the graph of y = f(x) along the
x-axis (vertical reflection).



Transformation of Functions

Let’s go ahead and compare thz two functions: f(x) = x* and
g(x) L=x?) Ve rkical reklestion hori o ol
ovi & .
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Transformation of Functions

Now let’s compare the functions: f (x) = y/x and g(x) @ '
horiz, peklector




Examples

Sketch the following functions by transforming its “parent”
function.

a. f(x) = —|x| b. f(x) = (—x)°
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Transformation: Stretch and Compression

As observed, the transformation that took place was a vertical
stretch or a compression by a certain scale factor. This can be

generalized by the following: + M;-B— mutiFiplies.
Fory = cf(x)
If c > 1, stretchthe graph of y = f(x) vertically by a
factor of c.

If 0 < ¢ <1, compressthe graph of y = f(x)
3 vertically by a factor of c.
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Transformation: Stretch and Compression

As observed, the transformation that took place was a horizontal
stretch or a compression by a certain scale factor. This can be
generalized by the following:

Fory = f(cx)

If c > 1, compressthe graph of y = f(x) horizontally by a

1
factor of =

If 0 < ¢ < 1, stretchthe graph of y = f(x) horizontally by
a factor of %

Note the opposite relationship of the scale factor between vertical
and horizontal stretch/compression.




Transformation of Functions

Describe the transformation given its parent function.

f(X) - x2 and g(x) — (2x)2 -
Yok 2ol (ompressisn by 5 -
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Transformation of Functions

Describe the transformation given its parent function.

f(x) =x?and g(x) = (%x)z
hor! nede Shrerch 6\3;9\ .
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Examples

Determine whether the function has a vertical or a horizontal
stretch/compression, and determine its scale factor.

1

a. f(x) = 3x* b. f(x) = (Ex)3
Verkitd Svekow o, 3

c.h(x) == (x— 1P d. p(x) =V3x o |
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e.f(x)=§|x| f.gqx)==-Vvx—-1
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g u(x) = = (x — 990)° h. t(x) = 3 /%(x +5)



Examples

For the function given function f, write the equation for the final
transformed graph, based on the description of the transformation
done.

f(x) = {x; shift 3 units to the left, stretch vertically by a
factor of 5, and reflect g»the x-axis.
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