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Glide Reflections When a transformation is applied to a figure and then another
transformation is applied to its image, the result is called a composition of
transformations. A glide reflection is one type of composition of transformations.

KeyConcept Glide Reflection —

A glide reflection is the composition of a translation followed /‘t’
by a reflection in a line parallel to the translation vector. éﬁ

Example "\(ﬁ"\ ¢
The glide reflection shown is the composition of a ('_"w C_‘ﬂ (w&

translation along @ followed by a reflection in line £.
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Triangle JKL has vertices Ji(6, —1), K(10, —2), and L(5, —3). Graph AJKL and its
image after a translation along (0, 4) and a reflection in the y-axis.

m translation along (0, 4) m reflection in the y-axis

(x, ¥) — (x,y+4) (x, v) — (—x, v

j6,-1) — J16,3) (b,‘(+"1) je,3 — JM(-6,3)

K(10,-2) — K{(10,2) (1D ,-244) K(10,2) — K(-10,2)

L(5,-3) — L1 ¢5,-3+4) L6,1) — LY=51)
ETE] Graph AJKL and its image AJ'K'L".
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Triangle PAR has vertices P(1, 1), Q(2, 5), and R(4, 2). Graph triangle PQR and its image after the

indicated glide reflection.

1A, Translation: along {-2,0} (X—Z, \/)
Reflection: in x-axis ( X~

Pl.Y—=PG-2,N=C1,1)
Q(25)Q@-25):(0.5)
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Trangle PQR has vertices P(1, 1), Q(2, 5), and R{4, 2). Graph triangle PQR andits image after the
indicated glide reflection.

1B.  Translation: along {-3,-3) (X-3 \l-3> ot N=%
Reflection:iny=x (\/ %) R

P0.N—>P(3,1-) = (2-2)
Q(2.9) —»Q'(z-3,5-3)= (-1,2) & ,g
RU,2)—>R'(H-3,2-3)=0,1) P'%
P'tz-2y—=~P"(¢2.-2)
QACL2)y—Q @) S
R'C(I-N—=R"¢CL) 7
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f \
In Example 1, AJKL n AJ'K"L". By the Transitive Property of

Congruence, AJKL = AJ'K"L”. This suggests the following theorem.

Theorem 9.1 CGomposition of Isometries

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

50, the composition of two or more isometries—reflections, translations, or rotations—
results in an image that is congruent to its preimage.

AR A (
ISome+ ry <
AXK A
Con yfuence

StudyTip

Rigid Motions Glide
reflections, reflections,
translations, and rotations are
the only four rigid motions or
isometries in a plane.

Hransor makion

ReadingMath

Double Primes Double
primes are used to indicate
that a vertex is the image
of a second transformation.
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The endpoints of CD are C(—7, 1) and D(—3, 2). Graph CD and its image after a
reflection in the x-axis and a rotation 90° about the origin.

reflection in the x-axis

(x, ¥ - (x, —y) & PUQSL
‘i > o(=7,1) — C(-7,-1)
D # I b
[
rotation 90° about origin =
[k, T- X
(x, y) — (—y,x) Yv ol
B’ y Q'_ RQ_ ) D-’ D»—
| c(-7,-1) — C"1,-7) N
l D’ _3 _2 D.’l’ 2 _3 1 \. !
{ r } - ( - ) — 2— an” —t > f l ) S
Graph CD and its image C"D". c 1]

ReadingMath L

Double Primes Double
primes are used to indicate
that a vertex is the image
of a second transformation.

rd
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Triangle ABC has vertices A(—6, —2), B(—5, —5), and C(—2, —1). Graph AABC
and its image after the composition of transformations in the order listed.

2A. Translation: along {3, —1}

Reflection: in y-axis

(X)) —> (X+3,4-1)
ﬂ('ﬂa.‘z)—’ﬁ‘('lu?,-z-t)
A'C-2,-3)

BCS:5)— /(543,53
BC2.-6)
CC2.-1Yy—C'(-243,-1-1)
e (),-2)
P — xy)
A(-3-3)—=A"(3,-3)
R'(-2.-6)-7RB"(2,6)
C'(r,-2)—>C"(-1.-2)

PA(;' < .
VO

/

Bll
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Triangle ABC has vertices A(—6, —2), B(—5, —5), and C(—2, —1). Graph AABC
and its image after the composition of transformations in the order listed.

(¥}
2B. Rotation: 1580° about origin
Translation: along (-2, 4)
(& n

ACe-2)=A'(62) é
B(‘S,‘S)Q \3'(55) & A’

Cla-N—=C'(2) a0
oy~ (2,4t 7
A'(e2)A"(6-2,2+4) 3

A" (H,06)

B'({),g) - 3" (s _z,'-3+’-D
R"(3,1)
C'Q.D)—= (-2, )
e (0,5)
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Compositions of Two Reflections The composition of two reflections in parallel
lines is the same as a translation.

{ Theorem 9.2 Reflections in Parallel Lines ]

The composition of two reflections in parallel lines can fe—d —>
be described by a translation vector that is £

= perpendicular to the two lines, and \
= twice the distance between the two lines. [ \

Composition of 2 reffochons | + [ e L~ ‘*
o\NRY PQTM Q\T\QS ",'r&hg,oq_.} von 2d |

Theorem 9.3 Reflections in Intersecting Lines

The composition of two reflections in intersecting lines can

£ N
be described by a rotation A" fzxo L
= about the point where the lines intersect and ™~ v
= through an angle that is twice the measure of the acute P

or right angle formed by the lines.

Composition o¥ 2 refactions
over intersecd ‘g Qiegs = cotatron .
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STATIONERY BORDERS Describe the transformations that are combined to create each
stationery border shown.

The pattern is created by successive translations of the first four potted plants. So
this pattern can be created by combining two reflections in lines s and p as shown.
Notice that line s goes through the center of the preimage.

10
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"'******

The pattern is created by glide reflection. S50 this pattern can be created by
combining a translation along translation vector 7 followed by a reflection over
horizontal line # as shown.

11
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4. CARPET PATTERNS Describe the transformations that are combined to create each
carpet pattern shown.

- —

e S ckion
-'-
rotadren 8Q (de reLxction

ConceptSummary Compositions of Translations J
I |
Glide Reflection Translation Rotation
the campnslﬂnn of a reflection the cnmposltlnn of two the cnmpnsrtlnn of two

| and a translation reflections in parallel lines reflections in intersecting lines
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