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b �
Tb(x) = x + b.

x bzy��9f�]ib�b�^i^�[�h�^edeb�h�]in�b�^ef���h PRT���J _�d�[wh�n�f�h�oi_�d>bs/t�f�n�q�h�f�h�v x ��`
b 6= 0

y�Y
x tOy� U}�^

f(x) = Ax
s�b1dib�[�hcn�f�h�oi_�dHb�s/t�f�n�q�h�f�h�vr`c[wq�`cb�^edgf�]g[�h

A =
(

a b

c d

) Y
ZK[�de_��/h�b

Tb ◦ f(x)
�/�%�

f ◦ Tb(x)
Y��9_1d�_1d�q�[�n�f���bz¡
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s�[w�z^e��d
b
]e}1q�b1h�b�b�^g^

f(x) = Ax + b
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x ��y{�9f�]ib§b�^i^D]eb�`c`cb1h�]i_�^i^ih�f�h�v1[�h�bs{^is�}§b�¤�h�b§b�sut�f�n�q�h�f�h�vzb1d�_1d+[wh¬b�¤�h
b�s/t�f�n�q�h�f�h�v�Y

x qOy� U}�^
ft

s�b1deb�jm��h��z^ef���h�[wh']i�1`®di��^e[�dib1d
t
dib1q�f�b1h�[�dU`��1^e��dg]<di��hM^-����h��z^e[wh

(1, 1)
Y��9f�]eb�b�^g^

ft

_1d9[�h�b�¤�h¯bs/t�f�n�q�h�f�h�v§v1[�h���`°b�^i^rt�[w]g^e_1`c`cb§[wh
`cb�^idif�]

At

�/�%��[�h�s�[��z^e�1d
bt

]i}1q�b1h�b�b�^i^

ft(x) = Atx + bt.

± X���L�N$Q/SUT<P²TUW�X�N
21Y+³D��h�]A^edi��[�debc´µb�^en�b1t � jm��h��z^ef��1h�[�d>]g��`

x bzy{��b1d�b�div���`c[whM^
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x tOy{��b1d�b�div���`�[�hz^
t
�/�%��v1[�d�q�[�h

2× 2 � `cb�^edgf�]\]i�1` ]gs�b�deb1d�`��1^>di��^%b�^if���h
t
deb�q�f�b�h�[�d�`��1^i��di]wY

� Y x bzy�³D�1h�]g^idi��[wdebc[�h�jm��h��z^if���h�]i�1` ��b�d+^idi['b1dgv���`�[�hz^ � A � b �/�%�
x
q�_1d

A_�d-[wh
2×2 � `cb�^idif�]<�/�%� b

�/�%�
x
_�d

2 � s�[w�z^e��dg[�d�Y � ��h��z^if���h�[whk]i�$b��n��1^i^eb����h��z^e[wdih�b
x
�/�%�

Ax + b
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x tOy � b1`c`cb�]g��` jml�dg]g^%b�q�[�n�������v�f!j ^e[�h�jRb�]g^K��n��1^g^%b�q�[+^gs�}�����h��M^i[�dgh�b'fO^gs�}
q�[�n�jml1h�]g^i[�d�v1[�h���`ab�^i^+b1hzs�_1h�q�b�� ]i��t���n���^��!Y

¢ Y � b1`�`§b\]i��` ������v�f!j ^ � jRb1]g^Un�}�^�hM��f�]g^%_�n�n�[�^
X
s�b1deb�[�h�� s�[w�z^e��d���bs

n
����h��M^i[�d

n�b1v1deb1q�[�]i��` [�h
2 × n � `cb�^edgf�]�Y � ��h��z^ef���h�[wh¨]g��b dif�^eb q�[wh ���1n��/v���h `c[wq

����h��z^i[�dih�bf
X
]i��`®��l�dih']eb�`'^V`c�1^i]gs�b�deb1h�q�[�]V����n��/v���h�q�}+`§b1h�^eb1d

Ax+bjml�d�q�[���n�f���b'����h��z^e[wdih�b
x
f
X
Y��-��[w`c��[wn�s/f�]�]i��b

X =

(

0 0 1 1 0
0 1 1 0 0

)
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