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\:]_^:`babc ]DdV^1e�f?gha ijglknmodV^Dpqknc gh]1^1rF`sab^_pqcutvgha i1`Bw?^%xvpqky`sz|{~})i|���"z�a�e�f?`Bwq�%x~�:tli|]:knco��^_�bc�xvz:]_^1p?i_��gl]_^"`sabc ]V�
��^1� p?i�^_dqkyghi_�)d?i1e��[��ky`bab��` iH�-]1^%xvk��uz"`Bw[��dFi|eBi

(a, b)
^"�"dV^%xvkyi1�qi[��^1�b�nknx�^_��`sk�xvz:]1^_p?i|pqkyi�e�f?`Bw:f�a�dV^1�yi

^�x�ghdF�"�ye�abm��"p:z:`Bw
(x, y)

p?i�dV^1�nc
(x + a, y + b)

�nfq�
(x − a, y − b)

{��X�yi�]%i|���"cb�_^�gl]_^:`bab]%i�^1]:e�c �h��^_p:z�tuc�gu�
abc�gu�Bi3x/�Bi|]:ky`Bw�d?i|e �_^_dqkyglf%tl�_`sz"`Bw�ehf?`Bw:zXtli|]:kncv��^1�bcvxvz:]_^1p:z:x�i_��gh]1^"`babcb]V{'��i|]?�Pi1�qi1��z1�|�bc�x�ghabz"gl�h]:knc�dV^1�yiq�
p?i�]H�h�_ehc~��^1� c�e�f?ghabz"�~glknm~gl]_^"`sabc ]�a)dF^_�yi

(0, 0)
p?k�c~�ncb���opFiXtuc��"pqclt�dqe�^_gl�hclt�{

� ^%xvkncb��z|�J�bcj�qx�i�gl]_^"`sab]:k�gh��eh�%xvpq^%x�i|� pqc|��tuc �bcb�nk��"�yi�^1�?f gh]1^"`sa ]1�%x¡ab�qkn^1e�z�dF�_�+�¢�q^[tli1]Hky`Bw���^_�_�
�"^1�he�abc ��a�dV^1�yi

(0, 0) £ �Hz"����^_�bc�x¡xvknc ��fLehfF`Bw?i1`BwF¤¥g��j��i|]:knc�ghi1��c|{ £ � eha zL`babz:�¦e��%xvpq^%x�i|�bp?c�gh]1^"`sa ]Hk
��^1�H���"^"`skncbeBi1���"^��uz"`Bw�dF�"�vx§e��1� pHz"`Bw��nky`sa �?i1`Bw�]:eh^_]1�%xX¤B{©¨�^_�bp?i�dF^_]%i|a i_�%�J�bcD�"�yi�]%i|� �qcb�1^©gh]1^"`bab]%i
kygu��pqkncutuc¥eh�%xvp?^%x�i1�bp:z���f�gl]_^:`babc ]F�"]H�h�_ehc �1^�ehfF`BwHz�g���^1dqkyg�i|pqc¥a i�dV^1��^"`b�o�uz:�n]1^��qxª�"`BwDd?i|ev�nky`sa ��{

«�¬�­D¬�®D¯s°
± xª^1tuc¥a�i1�qi1pqkncXdV^1�ncb�HiopFi�pFi|dqkyg�i|pqknf�dqe�^1�_e�i1��f²�H]H�h�_ehzV³

•
x�`babzH��i�abc�gl��i1p?�qi|eB�"^%x�cb�_^�xªcltl�h`bkyiod?i1ehz��nky`sa �j` iH�-]1^%xvk��uz"`Bw�^1dqkyghf%tl�1`bc�e�f?`Bw:z�gl]_^"`sab]%iq�

•
xvzHa p?i1`babz��"xvknc~d?i1ehz��nky`sa �j`bi:�y]_^%xvk��uz:`Bw�^_dqkyglf|tl�1`sc~gh]1^"`sa ]3i�e��%xvpq^%x�i1�bpqc �1^o�?i|pqc ��fDgl]_^:`bab]_^%xvk+�

•
xvzHd?knghabc¥xvz:abp?i_`sa ^1pqc~�"xvknc�dFi|e�z��nkn`bab�jp?i�gu�Bi|p?�qi1e��q^%xªc�xvz tl��`sknc1{

´ °�µ²¶5·�¯s°
¸ dqkncbe�x�ghabz:�¹xvkncbeBghabf�gl��i|pF�qi|eB�"^%x�cb�1^¥x�cutl��`skyi~a i1dqkyghi1p?i�tuc gl�5tuc��"p?i��nky`sa �?i~`bi:�y]_^%xvkº�Bi

n
�H�nky`sa �?i~d?i|eª�nkn`bab�

^1d?knghf%tl�_`sz"`Bw©e�f?`Bw:z��qi|p?cb�1^�gh]1^"`sa ]3iq�
3 ≤ n ≤ 100

{ ¸ ]_^1�ncutup:z"`Bw
n

xvk�c e�gha i_`Bw©a i1dqkyghi1pqc�g��Dd?i|e�z©�nky`sa �
^1d?knghf%tl�_`scve�f?`Bw:z��qi1pqcb�_^ogl]_^"`sab]%iq�_dV^vtuc �"p?cut¢x
xvkncbeBghabf�{ ¸ ]3i1� �"z:�¡a��uz"`Bw�xvkncbeBgla zoa�i|dqkyg�i|pqcvg��)dF^��"xvknc
�nky`sab�:z�`biH�-]1^%xvk���c

ai

k
bi

^"�q�"abknc ��^_pqc�dV^|tuc �qzHpF`sabz:�»^"�qgl�hmbdVcb���
−100 ≤ ai, bi ≤ 100

{O��i1]?�-i_�qi|��z|�J�bc
(ai, bi) 6= (0, 0)

´ ¼�µ²¶5·�¯s°
¸ dqkncbe�x�gla zH�§xvknc e�ghabf[gl��i1p?�qi1e��"^%x�cb�_^�xvz�tl�h`bkyiop?i1�ncb�bz�xvz:dqkyg�i1�¥�"xvknc��nky`sa �:z�`biH�-]1^%xvk���c

a
k
b
^"�q�"abknc ��^_pqc

dV^|tuc �qzHpF`sabz:�½^"�qgl�hm dFc ���
−10 000 ≤ a, b ≤ 10 000

{ ¸ �"e�fq�1kn�»xvkncbeBgla f�p?i|�nc �bz�a i|d?kng�i1�[�"xvknc[�nky`sab�:z
`bi:�y]_^%xvk��hc

c
k
d

^:�?�"abkncb�n^_pqc�dV^|tuc �qzHpF`sabz:�¾^"�qgl�hmbdVcb���
−10 000 ≤ c, d ≤ 10 000

{ � ^%xvknpqp:z[��^[�:z"�)��i1]:k�c
�nky`sab�:z¥`biH�-]1^%xvk���c|� � cªgh]1^"`sa cb]V�3]_���1e�cb�_^vehf?`Bw:z~gh�X^1dqkyg�i|pqcTdFi|eBi|��k

(a, b)
k
(c, d)

tuc gl�Me��%xvpq^%x�i|�bp:z�gh]1^"`sa ]1^%xvk
^1d?kng�i|p?cb��f�x��qi1p:z:`BwDx�cutl��`skn^%xvz"`Bw�{
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