
���������
	��
������������� ����	���������� ���������! ���� ���#"�$�$�" %

&('*),+.-('0/�13254�6�'*/7/�+.698�+.:<;>= ?@69A<+.),+B/�+.C0D�+.-E= :@F@+5GE'*H@:@I9J(K.LNM9I.H@F@I./�J

O>P
Q�R�SUT#VXWZY\[^]

_a`cb7d�egfihj`jkml7npoqnpeZd�r�hjd�l�lsd�t9kmlst�`ceZuXkmvxwyd�lsd�t�z<`jeZd>{g|7d�l�|7d�t#`jlZ`ck}f�~^f�hj`jeZwyt�npz@d��

O>WZ��[
VX]
[
�

� d�~^t�d�kmd�eZl.kmd�lskU�^km`je7u�hj`jkmlskmv�f�eZw�{gt�`jlsd@f�o!�^e7��ls`jnpeNl�|7fxl.lsf���d�k�f�kmd�l���f�eZw�t�d�l��^t�eZk�`jl�kU~^np{gd�t�kmd�l����^����d�l
�#�s�
������vp�#�� *¡�¢��£�5��¤�¥c¦m§���¨�t�`cl�d.f�©ª��|Zd�z@d>o��^eZ��l�`jnpeUo!npt��*f�eZw«��npz@~^�^lsd�ls|Zd>kmd�lsk.�#�! X�qo�npt� ¬����­�¢�­��p­�®X­�¯��

°�R�S�P
V�±���VX[^[^]

² npt#f�u�`cb7d�e´³7v�d�eZ�^z<d�t�f�l�d.f�hjhªkmlst��^��ls�^t�f�hjhjµ0wy`jkml�`ceZ��lq¶X`jeZf�t�µ*lst�d�d�k£{g`cl�|¬f�l�nplsf�hpeZ�^z@¶Xd�t#npo7eZnpwyd�k}d�·��^f�hªlsnU³#�

¸ P
¹X[���VXP
S�]�YºR�]
]�R�WZS¼»yW£T>[^]gP
S�T½Y¾WZQ�[
»
¿�Q�[^]

À eUf�hj~^|7fx¶Xd�lX`jk£f>kmd�l7npo7kmµXz@¶XnphjkmÁ�o!npt�`jeZkmlsfxe7��dÃÂ.Ä>�BÅ��X­�¢x­��X­�®X­�¯�­�Æp­�Ç�­�Èp­�ÉX­�ÊpËZ`jk£ls|Zd.f�hj~^|Zf�¶Xd�l�npo7wyd���`jz<fxhxwy`juXr
`jlsk�� À kmlst�`je7uÃ`jk9f.Ì^e7`jl�d�kmd�·��^d�e7��dÍnpoXkmµ�z<¶Xnphjk£wyt�f�{ge*o!t�npz�f.km~^d���`jÌ^�£f�hj~^|7fx¶Xd�lsÁ�o!npty`je7kml�f�eZ��d>Î Ä �5�xÈp¢�É
��ÉX¢�Éx��É
`jk�f.kml�t�`jeZuÃnpb�d�tyl�|7d�f�hj~^|Zf�¶Xd�lqÂ Ä ��_i`jb7d�e*ls{gn�kmlst�`je7uXk#npoXd�·��^f�h�hjd�eZuXls|Zv�ls|Zd�ÏUfxz<z@`je7uÃw�`ckml�f�eZ��d�¶Xd�ls{gd�d�e*l�|7d�z
`jkÍl�|7daeZ�^z<¶Xd�t}npo^~^npkm`cl�`jnpe7k.`je«{g|Z`c��|«ls|Zd�`jt�kmµXz@¶Xnphjk�wy`joso!d�t�� ² npt�`jeZkmlsfxe7��d�v�ÐN���xÈp¢�É
��ÉX¢�Éx��ÉX­�¢�Éx��ÉX¢�É
��Éx��È��9��Çp�
² npt#kmlst�`je7u�k}npoZhcd�eZuXl�|@Ñ<v�ls|Zd>Ïgf�z@z@`ceZuUwy`jkmlsf�eZ��d.`jk�fxl7hjd�fxkml^��fxe7w<f�l7z<npkml�ÑÒ�
¨½`cl�|¬f�eUf�hj~^|Zf�¶Xd�l7npo�ÓÔkmµXz@¶Xnphjkmvxl�|7d�t�d.f�t�diÓÖÕÒkml�t�`jeZuXk}npoZhjd�e7uXl�|@ÑÒ��¨�d�×chjhpkmf�µ0l�|7fxl7l�{gn*kmlst�`je7uXk.ÎÃfxe7wÙØ>fxt�d
wy`jkmls`jeZuX�^`jkm|7fx¶Xhjd�`co£ÐÚ��Î�­�ØX�aÛ5Ü�vª{g|Zd�t�d0Ü�`jk�f�~^t�d�km��t�`j¶Xd�w@z<`jeZ`jz<�^zÝÏgf�z@z<`jeZu¬wy`jkmlsf�eZ��d���ÞÃ�^l^npo�l�|7dalsnpl�f�h
Ó Õ kmlst�`je7u�kmvx|Znp{�z<fxe7µ�ß�fxl�z@npkmlsà^��f�eU{Ud���|Znpnpkmd>km�^��|¬l�|7fxl�d�f���|�l�{gn0npoqls|Zd�zÔf�t�d�wy`jkml�`ceZuX�^`jkm|Zf�¶Xhjd�á
â t�µ0lsn*{gnpt���np�^lZß�z@f�l�|7d�z@f�l�`j��f�hjµXàZ|Znp{�hcfxt�uXd.l�|7d�¶X`juXuXd�kmlZ~^npkmkm`c¶�hcd�km�^¶Xkmd�l7`jkmvx{U`jl�|@Ó@vªÑ<v�f�eZwÙÜBfxk�~^f�t�f�z@d�r
lsd�t�k���ß â |Z`ck}`ck}fib7d�t�µ*w�`co�Ì^���^hjl�~^t�np¶Xhjd�zÒã�e7n�uXnpnpw´kmnphj�^ls`jnpeZkÍfxt�d��XeZnp{ge#� à
¨�t�`jlsdifi©ª��|Zd�z@d�o!�^e7��ls`jnpe«ls|Zf�lq{g`jhjh�~^t�npw��^��d>fxeUd�ä
d�z@~^hcfxt#npo^km�^��|«f�km�^¶Xkmd�lqnpo^wy`jkmls`jeZuX�^`jkm|7fx¶Xhjdikml�t�`jeZuXk�� â |Zd
o!�^e7��ls`jnpe�km|Znp�^hjwÚ¶XdU��f�hjhjd�wÒhj`c��dUl�|7`jk�ã

(maxSafeSubset alphabet wordLength minHammingDis-
tance)

Á�o!nptÃ`je7kml�f�eZ��d«{gd´z@`juX|Zl�`jeZb�np�Xd<`jl�fxk�ã
(maxSafeSubset ’(0 1) 3 2)

v£fxe7wå`jlÍkm|Znp�^hjwæl�|7d�e
d�b�fxhj�^f�lsd.l�n

’((0 0 0) (0 1 1) (1 0 1) (1 1 0))
�

¨æ|7µ�`ck}ls|Z`ckÍ~^t�np¶Xhjd�zçt�d�fxhchjµ*`jz@~^npt�l�f�eZlsáaè�oZls|Zd>fxhc~^|Zf�¶�d�l�`jkiÅ���­�¢�Ëmv�{gd>f�t�d�lsf�hj�X`jeZu0fx¶Xnp�^l7��npwy`je7u�ls|Zd�npt�µ��^kmd�w
o!npt}d�t�t�npt�wyd�l�d���l�`cnpe<f�eZw���npt�t�d���ls`jnpe´npb7d�t�lsd�hjd���npz@z@�^e7`j��fxls`jnpeÙhj`ceZd�k��^è!o�l�|7d�fxhc~^|Zf�¶�d�l^`ck0Å�é*­�êg­�ëa­�ì*Ëmvª{gdafxt�d
lsfxhj�X`je7u�f�¶Xnp�^lZí�î À ß�~^t�np~^d�t�hjµ�v�nphj`juXnpeZ�^��hjd�npls`jwyd�à^kmd�·��^d�e7��d�k�km�^`jlsf�¶�hcd.o!npt#z<nphjd����^hcfxt#��npz@~^�^lsf�l�`jnpe#�

ï�WZ�ð��WÙ��¿>V�S�R�S

â �^t�eU`je¬µXnp�^t#��npwyd.¶�µ0t��^eZeZ`ceZu
ñ!ò�óÃô�õ�ö�÷cøúù�ûxø�üXòxýþü�ô�ö�ÿ���� �Í÷��
npegfit�d�uX�^hjf�t��Ãî
	���©�z<fx��|Z`je7d��

 np�<km|7np�^hjw@�^kmd>{g|7fxlsd�b7d�t�Ì^hjd�eZf�z@d>`jk}f�~^~^t�np~^t�`jfxlsd�`jeU~^hjfx��d>npoqµXnp�^t�r�Ì^hjd�� 
 np�<��f�eU~^�^l7z@�^hjls`j~^hjd�Ì^hjd�k�npe¬ls|Zd
��npz@z@f�eZwÖhj`je7d�vqnpt�d�b�d�eÙwy`jt�d���lsnpt�`jd�k���í�`jt�d���lsnpt�`jd�k>{g`chjhy|Zf�b7d*ls|Zd�`jt�d�e7l�`ct�d*��npeZlsd�eZlski|7fxe7w�d�w�`je7vqkmn<~^hcd�fxkmdÃ¶Xd
km�^t�d.l�n*��hjd�fxeUnp�^lZf�eZµ0��t��^o!l��


