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3.1: Symmetry and Coordinate3.1: Symmetry and Coordinate
GraphsGraphs

 How do we determine symmetry using algebra?
 How do we classify functions as even or odd?

Essential Questions:Essential Questions:Essential Questions:Essential Questions:

Point SymmetryPoint Symmetry

• Each point PP in the set must have an imageimage
point P’point P’ that is also in the set. A figure that is
symmetric with respect to a given point can
be rotated 180rotated 180°° about that point and appear
unchanged.

Point SymmetryPoint Symmetry

• The origin is a common point of symmetry.

Line SymmetryLine Symmetry

Line SymmetryLine Symmetry

• Each graph below has line symmetry. The
equation of each line of symmetry is given.
Graphs that have line symmetry can becan be
folded along the line of symmetry so thatfolded along the line of symmetry so that
the two halves match exactlythe two halves match exactly.

 23x y 

xx--axisaxis
keep x the same but negate y

  32  yx

What we doWhat we do:

(1,(1, 22))

(1,(1, --22))

Equals
original
function

32  yx

32  yx

SymmetrySymmetry
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  32  xy

keep y the same but negate xWhat we doWhat we do:

(-1, 2) (1, 2)

Equals
original
function

32  xy

32  xy

yy--axisaxis
SymmetrySymmetry

interchange (swap) x and yWhat we doWhat we do:

Equals
original
function

(2, 3) (3, 2)
x

y
6


6
x

y


6xy 
6

y
x


yy == xx
SymmetrySymmetry

y
x



6

interchange AND negate x and yWhat we doWhat we do:

Equals
original
function

(-3, -2)

(2, 3)x
y

6


6xy 

6
y

x


yy == --xx
SymmetrySymmetry

     xxy  43

negate x AND negate yWhat we doWhat we do:

(-1, 3)

(1, -3)

Equals
original
function

xxy 43 

xxy 43 
xxy 43 

originorigin
SymmetrySymmetry

Line SymmetryLine Symmetry

xx--axisaxis

yy--axisaxis

RuleRule::
((xx,, yy)) ((xx,, --yy))

RuleRule::
((xx,, yy)) ((--xx,, yy))

Line SymmetryLine Symmetry

y = xy = x

y =y = --xx

RuleRule::
((xx,, yy)) ((yy,, xx))

RuleRule::
((xx,, yy)) ((--yy,, --xx))

cc
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CommonCommon types of symmetry are:types of symmetry are:

 with respect to the x-axis
 with respect to the y-axis
 with respect to the origin
 with respect to the line y = x
 with respect to the line y = -x

Table of Symmetric RelationshipsTable of Symmetric Relationships
Symmetry with
respect to: What do we do? Example

xx--axisaxis

yy--axisaxis

yy == xx

yy == --xx

originorigin

keep x the same
but negatenegate yy

Keep y the same
but negatenegate yy

InterchangeInterchange xx and
yy
InterchangeInterchange AND
negatenegate xx and yy

NegateNegate xx and
negatenegate yy

Test the symmetryTest the symmetry

with respect to:with respect to: xx

((xx,, --yy))

yy

((--xx,, yy))

y = xy = x
((yy,, xx))

y =y = --xx

((--yy,, --xx))

OriginOrigin

((--xx,, --yy))

21) 3 4y x 

2 22) 5 6 8x y 

3 23) 4x y 

4) 2xy  

2
2 4

5) 4
9

x
y  

Example 1Example 1

 x-axis
 y-axis
 origin
 y = x
 y = -x

 No
 No
 Yes
 Yes
 Yes

Determine the types of symmetry for the graphDetermine the types of symmetry for the graph
ofof xyxy == --22

Example 2Example 2

 x-axis
 y-axis
 origin
 y = x
 y = -x

 yes
 yes
 yes
 no
 no

Determine the types of symmetry for the graphDetermine the types of symmetry for the graph

ofof 4
9

4 2
2 

x
y

For an eveneven function, for every point (xx,, yy) on
the graph, the point (--xx,, yy) is also on the graph.

Even and Odd FunctionsEven and Odd Functions
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For an oddodd function, for every point (xx,, yy)
on the graph, the point (--xx,, --yy) is also on
the graph.

Even and Odd FunctionsEven and Odd Functions Even and Odd FunctionsEven and Odd Functions

Classifying Functions asClassifying Functions as EvenEven oror OddOdd

 EVENEVEN functions are symmetric with
respect to the yy--axisaxis

 ODDODD functions are symmetric with
respect to the originorigin

Determine whether each graph given is an eveneven
functionfunction, an odd functionodd function, or a function that is neitherneither
even nor odd.

Even and Odd FunctionsEven and Odd Functions

eveneven neitherneither oddodd

 
 

4 2

3

3

1   3 2

2   5 1

3   2

)

)

) ( )

f x x x

g x x

h x x x

   

 

 

Even and Odd FunctionsEven and Odd Functions

even;even; yy--axisaxis

neitherneither

odd; originodd; origin
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CW 3.1CW 3.1

DODO: evens 14: evens 14--26, 3226, 32--36, p. 13436, p. 134

ExercisesExercises ExercisesExercises

CW 3.1CW 3.1 DO: evens 14DO: evens 14--26, 3226, 32--36, p. 13436, p. 134

ExercisesExercises ExercisesExercises

CW 3.1CW 3.1 DO: evens 14DO: evens 14--26, 3226, 32--36, p. 13436, p. 134


