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Objective

Students draw glide reflections, and reflections across parallel or intersecting lines.
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Students Uraw glide reflections,

or intersecting lines.

Tra "Sfo rm a‘l' i 0 " s | . Concept Reflections, Translations, and Rotations

and reflections across parallel lSOme'rries

A reflection or flipis a A translation or slideis a A rotation or furnis a
transformation over a line called  transformation that moves all transformation around a
We have comp|efgd 2 basic forms of the line of reflection. Each point  points of the original figure the  fixed point called the center
. : of the preimage and its image same distance in the same of rotation, through a specific
l’lQld ’rransforma’rlons, or lsom“'us' are the same distance from the direction. angle, and in a specific
line of reflection. direction. Each point of the
o . original figure and its image
In rigid transformations (lsometries are the same distance from
the resulting image is congruent to the the center.
original p;(é}*-‘]fj_]z_lge. Example Example Example
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Students Yraw glide reflections,

and reflections across parallel COW[pOSIiO“ Of ISOmefries

or intersecting lines.

Composition of Rigid Transformations

We can combine rigid fransformations (isometries) by completing one fransformation followed by one or more
additional transformations.

Cowmpositions of rigid transformations result in a single image that is congruent to the original pre-image.
In other words, the composition of isometries is an isometry.

The composition of a reflection and a tranglation is called a Blide Reflestion. The translation vector is
parallel fo the line of reflection.

The composition of two reflections over parallel lines is the same as a single translation. We need to be cautious
when reflecting across parallel lines to be sure to translate in the correct direction and the correct distance.

The composition of two reflections over intersecting lines is the same as a single rotation with the point of
intersection the center of rotation.
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Students Uraw glide reflections, | [ ‘
and reflectians across parallel G-I [ae Keﬂe ctio n

or intersecting lines.

14.7 Composition of Isometries

The composition of two (or more) isometries is an isometry.

When performing a composition of rigid transformations (isometries) A
it is most useful to draw a picture.

Let’s reflect AABC over the x-axis, then translate the image 8 units lef{.

Reflect AABC over the x-axis, (x, y) > (x, -y)

Translate AAXB'C’ 8 units left, (x, y) > (x-8, y) <

We can now write the rule that describes the composition of
transtormations. Note that the result is not one of the
transformations but thereis a rule.

(x, y) > (x-§ -y) v
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Students raw glide reflections,

and reflectians across parallel G’I iae Keﬂe C'riO n

or intersecting lines.

vConcept Glide Reflection

A glide reflection is the composition of a translation followed W

by a reflection in a line parallel to the translation vector. s

Example - D - V8 4 <—»6 —'f)>
< /

The glide reflection shown is the composition of a ¢ 0)

translation along v followed by a reflection in line £.

W

Translate the figure (=G, =), then reflect across the line y = x.

Translate ABCD (=@, =8, (x, y) > (x-6, y-6)
Reflect ABCD across the line of reflection y = x, (x, y) > (y, x)

The rule for the composition is (x, y) > (y-6, x-6)

When doing a glide reflection, the order of the transformations
(translation, reflection) doee not matter.
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Students traw glide reflections,

and reflections across parallel Keﬂe O‘l’i‘) NS a "d KOfa'riO n

or intersecting lines.

Now would be a good time fo review the function notation for the rules of reflection and rotation.

Reflecting across x-axis in function arrow notation (x, y) > (x, -y) y, /
|

Reflecting across y-axis in function arrow notation (x, y) > (-x, y)

3 :

Reflecting across y = x in function arrow notation (x, y) > (y, x)
Reflecting across y = -x in function arrow notation (x, y) > (-y, -x)
90° rotation in function arrow notation (x, y) > (-y, x)

180° rotation in function arrow notation (x, y) > (-x, -y)

270° rotation in function arrow notation (x, y) > (y, -x)
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Students raw glide reflections,

and reflections across parallel Keﬂec‘l'j() Nna "d KO‘l’ain n

or intersecting lines.

We can combine reflections and rotations, reflect the figure over the x-axis and rotate 90° around the origin.
Reflect across x-axis, (x, y) > (x, -y) .
90° rotation around origin (), )) (x, y) > (-y, x)

The rule for the composition is (x, y) > (y, x)

Look fawiliar? It is the reflection across the liney = x.
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Students raw glide reflections,

and reflections across parallel Reflections ,Across Parallel Lines

or intersecting lines.

Now we can do multiply reflections across parallel lines. We will restrict ourselves to horizontal and vertical
lines of reflection.

Be careful to note which line is the first line of reflection. Do not assume the line closest to the pre-image is the
first line of reflection. Unlike with glide reflections, order matters with repeated reflections.

A composition of reflections across parallel lines results in a translation that is double the distance between
the parallel lines.

1 14.8 Reflections in Parallel Lines

The composition of two reflections in parallel lines can e (]
be described by a translation vector that is k4 e

e perpendicular to the two lines, and
e fwice the distance between the two lines.
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Students raw glide reflections,

and efections awoss parallet - [JoUble Reflectjon Across Parallel Lines

or intersecting lines.

Reflect AABC across the linesy=2andy = 2

Reflect AABC across the liney = 2 T

Reflect AKB’C’ across the liney = 2

The composition of the two reflections is the translation

v

(x, y) >(x, y=-8)

Ji_

4 l
Il i Sl I N O N O N

The reflections result in a vertical translation of -8 which is
twice the distance between the two lines of reflection.
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Students raw glide reflections,

and efections awoss parallet - [JoUble Reflectjon Across Parallel Lines

or intersecting lines.

Reflect AABC across the linesx =1 and x = 2

Refleet AABC across the lines x = 1 i _;
<
¥ - | mm m m -—J-——-—- -

Refleet AXB’C’ across the line x = 2 e T Y=

The composition of the two reflections is the translation

(%, y) >(x-6, y)

The reflections result in a horizontal translation of -6 which is
twice the distance between the two lines of reflection.
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Students raw glide reflections,

and refleations aoossparallel - R efleetions Agross Intersecting Lines

or intersecting lines.

This time let’s reflect AABC across the lines y-axis and then the x-axis.

Reflect AABC across the y-axis (x = 0)

Reflecting across y-axis in arrow notation (x, y) > (-x, y) | 4

Reflect AKB’C’ across the x-axis (y = 0)

Reflecting across x-axis in arrow notation (x, y) > (x, -y)

The composition of the two reflections results in the mapping
(%, y) >(-x, ~y)
180° rotation in function arrow notation (x, y) > (-x, -y)
The composition of the two reflections across ~ |

the x-axis and y-axis is a rotation of 180°
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Students raw glide reflections,

and.fietiops asvagzparalle Reflections Agross Intersecting Lines

That leads to the rule (theorem) for reflecting across intersecting lines.

In the previous slide we rotated around two infersecting
lines, x =0 andy = 0. The resulting rotation was 180°

around the origin. The origin is the intersection of the two /
lines, and the two lines intersect in a 90° angle.

If you compose two reflections over lines that intersect,
then the resulting image is a rotation of twice the angle

between the intersecting lines, and the center of rotation
is the point of intersection.

<

14.9 Reflections in Intersecting Lines

The composition of two reflections in intersecting lines can

W rA
be described by a rotation A"\ doy %
. T~ CX
e about the point where the lines intersect and N £l
e through an angle that is twice the measure of the acute EXC o—eA
or right angle formed by the lines. it
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Students traw glide reflections,

and refleations aoossparallel - R efleetions Agross Intersecting Lines

or intersecting lines.

Rotate the figure around the intersecting lines shown. A

Step 1 is to determine the angle between the lines.
The angleis 110°

Step 2 Rotate the vertices twice the angle.
The rotation is 22(°
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