Lesson 17

Read Chapter 13

Graphical tools
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Motivation

= y= 1%\

4= 1 1-

In an old problem we considered graphing y =1 — |x]|.
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Goals

Draw the graph of af(bx+4c)+d from the graph of f(x)

Find the formula for the function whose graph is obtained
from the graph of f(x) by performing a series of graphical
operations ( shifts, reflections and scalings)
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Which graphs should you know to start with?

Linear functions, quadratic functions, exponential functions, In x,
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Vertical translation C 7?20 §6) — JboxC

Given f(x) = x? , what do the graph of

Cx,49)
= §x) —7 é(ﬂ) - C

y = f(x)+5 and

4
2 [-{(X-©O
X *5 ( )*5 (% 9ts)
San: '502&*5 S

y =f(x)—5 — —_
1

look like ?
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Vertical Reflections §x) = - 5 (x)
Given f(x) = |x]|

(x 4)

—_—

k

what does the graph of y = —|x| looks like ?

3 New =7 SOQQ

p

(x,-3)
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Vertical scaling (expansion or compression) F-~7 ¢ 5D
C?1, 0¢C< |

Given f(x) = sin x what do the graphs of /
1 (% \2)
y = 2f(x) and of

:)nwz 250?4.
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Given f(x) = x? what do the graph of

(3, q)

P

2
Qua= f(x +5) = CX‘\-S)L:('(X“(-S)) * O

\
2 =
(|-3) %) - )X(-:S ZZ" S
l NG,

=5
and f(x —5) = (K-S)L.r O

RV

S

look like ?

Horizontal translation ceffam x ot xac

x-<
7290
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Horizontal Reflections

WQQQCCn(g x with -y

Given f(x) = 2* what does the graph of

e 9)  pxy)
A3 4q)
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effece. X —7 X

D

Cr0 Swf <
Horizontal scaling (expansion or compression) § Fetor

Given f(x) = x? — 1 what do the graphs of

v 9 =
(X
px) = F(3) = X,
C=2Z <
andof g(x)=F(¥) 7+ 7 7+ 77 X0
2
c=z 1 :i
Z .

look like ?
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with (f(x) —c¢).

units.

Table 13.2: Shifting y = f(x).

horféonu

Vertiol

940 Nonior7 -
Shifting (Assume c > 0) (x %)
Symbolic New Equa- | Graphical Pict AMOVRS "9
Change tion Consequence cture
Replace x with y—flx—c) |Ashifttothe /\\ (x*() S)
(x—c). right ¢ units. + :
o t5 204
Replace x with | ~_ o A shift to the /\\ : ( - )
(x+c). y="flxte) left ¢ units. x ¢ ,S
4 2
4
Replace f(x) y=fx)+ec A shift up ¢ /\'\ (x J 3* c)
with (f(x) +¢). units.
* . 2 2
Veeti
Replace  f(x) y=f(x)—c |Ashiftdownc 1A (x ] ‘3'()

94140 Monov7

[ New Equa-
tion

Symbolic
Change

If ¢ > 1, replace
x with (%).

fo<c<lore| — /x
place x with (). | Y= f(c)

Orisi{\o,? 5Uf\c+"¢an a=:g()<)

("13)

9:41AM MonNov7

Dilation

Graphical
Consequence

A horizontal
expansion.

A horizontal

= 100% -
Reflection (" ‘3)
Symbolic New Equa- | Graphical " MOVC3 40
Picture

Change tion Consequence

Replace x with A reflection \ (- x ] 3)

_ y = f(=x)

X. across the
y-axis. 2 2
Replace f(x) = A reflection N j
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Picture

compression. 3

iaadon iy
If ¢ > 1, replace A vertical ,

. =cff a 2

i) with (ef(). | ¥ =0 oansion. $
|

st
If0<c<l, re ) By
place f(x) with |y = cf(x) A vertical =4 |4
(Cf[X)]. compression. 2
|
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‘Table 13.1: Reflecting y

= 100%

()H‘b)

flx).

moves fo

(Cx, 4)
(ex, 4)

(%,cy)
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1.

7.

Note: the order is important.

How to graph af(bx +c¢)+ d

Graph y = f(x) X
Horizontally :

2. Shift |c| units, left if ¢ is positive, right if ¢ is negative . X+ C

3. Scale horizontally of a factor ﬁ (compression if |b| > 1, .l‘ + C
expansion if |b| < 1) {®)\
Reflect across y axis if b is negative . Skip this step if b is
positive. - X xc = bXx~xC

. ] ".
Vertically: B

. Scale by a factor of |a| (compression if |a| < 1, expansion if

ja| > 1)
Reflect across x axis if a is negative . Skip this step if a is
positive.

Shift |d| units, up if ¢ is positive, down if ¢ is negative .
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