r&l

Reomerry of Mateix Transformations on
{

Reflexions

Table 1
Operator I]lﬁstration Images of e; and e; Standard Matrix
= 1e%)
Refiection about X/ |
the x-axis 1 x T(er) = T(1,0) = (1,0) Lo
| T{e)=T(,1)=(0,-1) 0 -1
T(x,y) = (x,—y) . K@fx\i
(5 -»)
y

Refiection about
the y-axis

T(x,y)=(-x,y)

T(e)) =T(1,0) = (~1,0)
T)=T0O,1=(1

Reflection about

theline y = x T{e) =T(,0)=(0, 1) 0 1
T()=T(0,1)=(1,0) 10
T(x,y) = (%) ?
o’ *
Table 3
Operator Tllustration Images of e; and e; Standard Matrix
y
Orthogonal projection (x, 7)
onto the x-axis /vlr T(e) =T(1,0)=(1,0) [1 O]
f T(e) =T(0,1)=(0,0
TG y) = (x, 0) 0 (e2) 0,1) = (0,0 0 0
GRS
TJ’
1 Orthogonal projection ©, 3} bee )
onto the y-axis V @1 Te) =T(1,0) = (0,0) [0 0]
X T(e) =T(0,1)=(0,1 0 1
T 3) = O.3) HH < .| Te@=TOn=01




Roto o

Table 5

Operator

Tlustration

Rotation Equations

Standard Matrix

Counterclockwise
rotation about the
origin through an
angle 6

wy =xcosf — ysinf |[cosé
wy = xsinf + ycosh sin @

—sinf

cos 6]

 Contrackion amd Diladion

Table 7
Illustration Effect on the Standard
Operator T(x, y) = (kx, ky) Unit Square Matrix
Contraction with Y X0 (x, )
factor k in R?
T (fex, ky)
O<k<D R
kK 0
] . > (ex. k 0 %
Dilation with 7 () Uex, ky) ‘
factor k in R? X 7% (x, 1)
k>1) x
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Compressim amd Expansions

Table 9

Operator

Tustration
T(x, )= (kx, y)

Effect on the
Unit Square

Standard
Matrix

Compression in the
x-direction
with factor k in R?

O<k<l)

T {kx, »)

T(x) - — (x, )
X
X

©,1n ()]

Lo

(k,

-—
-—

0)

Expansion in the
x-direction
with factor k in R?

&0 (ex,y)
x o v

)

X

k>1

o1 ©.1

-
—

N,

(1,0

(k. 0)

Operator

Tliostration
T{x,y) =(x, ky)

Effect on the
Unit Square

Standard
Matrix

Compression in the

y-direction

with factor k in R?
O<k<l

y

(x, )
/VI (5, ky)
/k/v@ x

\ T(x)

0,1 §
( >D Okt
 —

(L0

1,0

Expansion in the
y-direction
with factor k in R?

k>0

o (v, kp)
1) (x, )

X

((B)) SN
R SO -

1,0

o

shear

Table 10

Operator

Effect on the Unit Square

Standard Matrix

Shear in the
x-direction by a
factor k in R?

T(x,y)=(x+ky,y»

(0, 1)

1)

k. 1)

. et

1,0
(k> 0)

Shear in the
y-direction by a
factor k in R?

T(x,y) = (x,y+kx)




6,.,$;Hm§ ol Teonsbocmations
L Tux) = (TeTe T)m T (T (T (%))

| Since. matri X tramsformations are defined

by Hreirmatriciés , the makix o T is

T,(0) = A, x
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