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Chapter 1 — Introduction to Functions
1.6 — 1.8: Transformations of Functions (par 1) s &DMQ{

Learning Goal: We are learning to apply combinations of transformations in a(systematic ordet
to sketch graphs of functions.

To TRANSFORM something is to C/ HA,J%g \ T

TRANSFORMATIONS OF FUNCTIONS can be seen in two ways: algebraically, and graphically.
We’ll begin by examining transformations graphically.

But before we do, we need to remember that the GRAPH OF A FUNCTION, f(x), is given by:

f<x>={(x,f<x>j|xez>f}

So, for functions we have two things (NUMBERS!) to “transform”. We can apply
transformations to
1) Domain values (which we call HORIZONTAL TRANSFORMATIONS)
2) Range values (which we call VERTICAL TRANSFORMATIONS)

There are THREE BASIC FUNCTIONAL TRANSFORMATIONS
1) Flips (Reflections “around” an axis)
2) Stretches (Dilations)
3) Shifts (7ransiations)

So, we can have Horizontal flips, stretches and/or shifts, and Vertical flips, stretches and/or
shifts. Now let’s take a look at how transformations can be applied to functions.

Note: We’ll (mostly) be applying transformations to our so-called “parent functions” (although
applying transformations to linear functions can seem pretty silly!)
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Example 1.8.1
Consider, and make observations concerning the sketch of the graph of the parent N J?‘ ﬁ <l f /

function f (x) \/f and the transformed function & ()C) 2\/ -l—l
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Note: In the above example we can algebraically describe g(x) as a transformed f(x) with the

functional equation g(x)=2f(-x—2)+1
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Example 1.8.2
Consider, and make observations concerning the sketch of the graph of the parent

2
function f (x ) = x2 and the transformed function & (X) = —é @x — 2)) —1

RO
P H \?‘ ‘LE(JM w !

Horizontal Transformations Vertical Transformations

A | ( Vo Cx 1)) men Yy
il | N (o W) | Ve X3
Slmjk )k rqu( (+2) \ ﬁﬂes Ao 4 (-1)

Note: In the above example we can algebraically describe g(x) as a transformed f(x) with the
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functional equation
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