
f7.5) Function Transformations

In this section we start with a single fix

and replace X with x+9 and studyth
effect on fix's graph.

@ Horizontal Transformation

Cons ide r  f )  =x *  g raph  - x | y=X?(-2) =4
af(x+2) (-1) ==1

f(x) (0) ' = 0
(1) = 1

2 (2) 2=4

-  4

Now conside f ( x + 2 )

(X+2)

The results is that the graph
of f(Xta) moves the graph fx)

back "a" units

2

- 3

-  4

y =X+2)

7=6-2+2) =0

Y= (-(+2)" = 1

Y = (0+2) =4

y = (1+2) =9

y = (2+2) = 16

1(-3+2)
19-(9+2) '=4



E X

? Note

9 =f (x-2)
whre

f (x )=x2

graph g=(x-2) " f(x) f(x-2)

Zun i ts

O Vertical transformation
Here we not that the graph of ga flxte

is the graph of fix basted up "e" units

EX let f(x)=x°
we have the following graphs

f(x)

2 = f ( x ) + 2

= × 2 + 2



Together:

c o r e  f u n c t s

Consider and sketch

f = / x | =
×  × 7 0

- X  X < 0

f(x+2)

(3,

1= 1x+2/+3

f ( x + 2 )  + 3

f = / x |

Next let 9 = f(X+2)

then let h = 9(X+2)+ 3

EX s k e t c h x + 1 - 2

2

1 (1,1)

(-1,0),

f =  V x

9=0.X+

(3,2)1 9 ( 4 , 2 )X+1

(3,0) '

4

(0-1) - 2
(-1,-2)



The graph of flax) is the graph of flx)
but stretched out horizontally if a <1
and squeezed in horizonally if a>1

EX le 9 (x) = (2x) y = (2x)"

- 2 y= (26-2)1' =16
f = x *

- = 4
0

y = 2?0) = u

y=(21)  =  4
2 y=(2.2)4=16

( x y ) .
(-2, 16)

(-1,4)
(0,0)
(1, 4)
(2,16).

horizontally squeezed
shorizontally stretchee

> 2 7
let h(x) = (2x)

+ 2

graph is
above

2

(%)=1
(-?2) ' = %

(%)' =0

(%)2=14

(?) = 1

(x, y)

(-2, 1)

(-1, Ye)

(0,0)

( 1 , 1 4

( 2 , 1 )



It the graph of the function f(x) is

"a" then the graph ofmultis we Vatically if at and is
squashed vertically it a cl

1 1 1 .
256x1 pull = 2x2

€(x)

squash

o Elipping vertically horizontal flip

(*2)
Poutside

inside.

3

( -? )



@ Perform multiple transformations

E s k e t c h  f ( x ) = ; -2 (x+13+3 ? Boost up unite

?shift left one unit
o squash ? way

? flip vertically
I start on the inside and work out.

(x+1) "
X+1)

2(x+1) + 3

1-42412



EX (Cont.)

F-(xy)
a ( x ) = 1 4 - x ' - 2

+  1

(8

a(x) = V-(x-4) -2

) Alip

shift

F-(X-4)'

a(x) =V-(x-4) - 2

E X

(iv)

J - 2 x

(iüi)

sketch

b (x) =

J -2(x-?)

3 - 2 x

( v )

+ 1

/2x (i) bcx/=)- 2  ( x - ? )

x i s (+ )



E x t  s k e t c h  a ( x )  =  0 4 - x - 2

(1) Isolate x:
Choices... ( a  ( x )  =  V - ( x -4 )  - 2

1 Isolate x so that is
does not have neg. or

a scaling facto
Rules: (0) flip vertical

Xi) squash or pull
vertically

VS
?

J- (×-4)
?-4 ( i t )  s h i f t

(is) Stretch/squeez horiz
> x

(iv) drop down or

boostup.Resolve Test points.
X=0

y =V -(0-4)

= 1 4

=  2

(0,2)
But this is not

on the sketch
LHS Reflectin

Not th - Right
reflecti


