Transformations

We're going to take the functions from
last class and alter them to get new ones

Ex. Comparey =x?and y = x* + 2




Ex. Compare y =x?and y = (X + 2)?

/




| Vertical and Horizontal Shifts

. Let ¢ be a positive real number. Vertical and horizontal shifts in the graph
- of v = f(x) are represented as follows.

1. Vertical shift ¢ units upward.: hix) = flx) + ¢ m,.'l' S‘.Jﬁ[ = Vvir .}’("’
2. Vertical shift ¢ units downward: hix) = fix) — ¢
[

| 3, Horizontal shift ¢ units to the right:  hix) = fix

| ) .“S.Xf. = Lov-;zon"a’
| 4. Horizontal shift ¢ units to the left: hix) =fiy+ ¢ ) '
-

\) opp* sife direction



Ex. Use the graph of f(x)=x3to sketch

dov BIRgPeA
a.gxX)=x3-1 b.gX)=(X+2)3+1
A
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EX. For part b, use function notation to
write g(X) In terms of f (x).

q(x) = £(x+2)+ |

; «fo\’xj
1
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Reflections in the Coordinate Axes

Reflections in the coordinate axes of the graph of v = f(x) are represented

as follows.

1. Reflection in the x-axis: hlx) = —fix) —_— 0m+ §1 Jf- -V

'lf‘,.'c“l

2. Reflection in the y-axis: hix) = f{—=x) ~d yn$ !JC = L\f"! ¢ 0"\./."’

Ex. Given the graph of y = x* below, identify

f(x) = x4

z-X
Y
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the equation of the second graph.
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y=-x' e




EX. Use the graph of f(x) = Jx below to
describe and draw the graph of:

DI0=x TN

ﬂif

D) f(X)=—vX+2 |
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Multiplying by a number will cause a
stretch or shrink

This Is called a nonrigid transformation

You could memorize what each does, but
It's easler to figure it out by plugging In
numbers.



Ex. Use the graph of f(x)=|x| below to

draw the graph of:
a) f(x)=3[x , \/




Composite Functions
This means combining two functions to get

a new function.

Ex. Let f(x) =2x -3 and g(x) = x* -1, find

) (f +Q)(0) = 243 #o*-1 = xr2x-y
> -3 1 2 3% t3
b) (f9)(¥ (“\_/?z,) *

(2o



Ex. Let f(x)=2x+ 1and g(x) =x*+ 2x — 1,
find (f —9)(2). = £(2)- 4(=) _

',5’7 3:‘//




(fog)(x) means f(g(x))
Ex. Given f(x) X+ 2and g(x) =4 — x?

Q) (fog)(x) = F3) = £(1-x)> (‘f %)*2

0) (g0 f)(x) = g(#6) = g(x ¢ )7 1= (o)



EXx. Write h(x) = L —~ as the composition

(X—=2)

of two functions.

£l
‘F(j(*\\ (X Z) j(\ﬁ) = x -t




Inverse Functions

Ex. Make t-charts for f (x) =x + 4 and

g(x) =x—4.

—

£ (x)= %44
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Two functions are inverses If the roles of x

and y are switched. / £ -inverse
EX. If ?@@ Ix+1 flnd‘
X ﬂ y + |

| —F’IZX): X - !J

x"//

N

An Inverse function doesn't always exist, and
you won't always be able to solve for y



EX. For the previous example, find

(Lo f)(X).

- £7(£6)
F()
() |
N
= X

For any function, (f o f)(x) = x

f

‘F (x)"x

f )=y x+1
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5 5
Ex. Show that f(x)— and g(x):;+2

are Inverses. —2

= Sk ’F(g(X) 5 s Y
) ST e T A S

= X
/




Because the x 's and y 's are switched, the
graphs of f and f-! are reflected over the
line y = x.

EXx. Given the graph of f (x) below sketch f L.




v/=/> and y = x? are not inverses.

X220

- Consider the graphs




A function Is one-to-one if each y-coordinate
corresponds to exactly one x-coordinate

2/‘(X)

-




These graphs pass the horizontal line test
/

B /f(x)
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A function is Invertible (it has an inverse) If
It passes the horizontal line test




Ex. Are these functions invertible?

a)

b)
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Even If the function Is Invertible, you still

may not be able to find an equation.



