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U �hvZptWt` b�jd]d[�e	m�~zjubx`�Wp��[�e'£|g�[9e=e�gJWÏm�~¤jqbx`�WÉm

Little square length = ½
Number of little squares = 22 

Little square length = 1/3
Number of little squares = 32 

Little square length = 1/4
Number of little squares = 42 

Thus in general if we cut it into b bits 
along and axis then

Little square length = 1/b
N = Number of little squares = b2
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U ª z {�«
U ­ £�jym

d ® ln N
ln b

Where ¯ N is the total number of similar objects we create by 
subdivision and ¯ b is the number of bits the axis is subdivided into.  Note 
that b is a scaling factor.

Koch dimension = ln 4 / ln 3 = 1.26186

So does the Koch dimension of 1.26... make sense.  
Dimension is obviously 1 until we iterate an infinite 
number of times.  
Length is then infinite and derivative is discontinuous 
everywhere, thus isn't 1D. Not 2D as it is infinitely 
“holey”.
Thus somewhere between 1 and 2 makes sense.



� �s� ���´���Q
E� ��� ��� O��

U ¡ `�bdcfe\bhgKckjl`HptW|£^b�m�|)°±z ~²° �
U ¡ `�bdcfe\bhg}mZjd`HY=bdcKW|£^b�m³��°±z ~s° �

U V�[��|Wt]ymG[?v�]�[JmÏ`=Wtg�bye¾W^~�e\v�`�vtjur¤£�]uWÉmßmQ´
U w v¬�ÇW�` ~z[��|Wt]Émk[�vt]ymôbz`�WÔmk�|v^vZe'£^Wt`ze�£ybx]
£�[?rx£uWt` ~x[4�|Wu]ymZ[�v�]�m

U µQ�!r��·¶ vtjd]�e\bx[4]p� [�g g�£ybqpqW�£d[Jrh£uWt`
~¤[4��Wu]ymk[�vt]_e'£ubye�Y=bh`E��g�bz]�~ �



¸ P � r�� P	y � � PnNQP � P � y

U }x[4��[�g�bh` [?~�W^b�e\v�¹qv^cÉ£�ckjl`�pqW

UY¶�vtjd]Ze\bz[�]�rdWu]uWt`�bue\W�~�v�]u�¤V ��W^mZ£p� [�e'£
��[?~@�yv�[ ]�eÁ~x[�px[�mo[?vt])�



U � º �
U º �Pº��

U � �Pº
� Ö)»�Ö¬¼9»L¼
� Ök¼9»L¼dÖW»�Ök¼�»�¼W»^Ö

U ¹qv�c�£|`¾jlg�W
¯�½o¾/¿_À�Á[Â'Ã4¿
Ä/Å/Æ�Ç�È$É
ÊmË�ÌWÍ6Î�Ï�Ð�Ñ$ÏXÒÊmÓ ÌWÔ]Õ>ÏXÖ¬× ØÙÍXÔ�Ú�Û%Ò>Ø,Ü�ÏÝØ,Ø�ÞÊmß)Ì@Ô
Õ>ÏbÖ¬ÏXà Ü�áâÔ�Ú�Û%ÒÙØ,Ü�ÏXØ,Ø,Þ¯¬ã\äæåçã�èCã�é4éLãCè�ã

ê � y t ���ët O ¸ O �Ë�����



Push and Pop Operators
U ì Yxe'£uW�g?bx]ur¤jqb�r�W|[�môW�íT�ubz]�~�W�~�e\vsbzg�g�v¬�
�tjymk£�bz]u~w�yv<��v\�uWt`�bue\vu`�m îÔ`�W\�d`�WÉm-Wt]�e\W^~
{k ©ïhbz]u~sð

U ¡ ��ñ ¡ ïEi ¡ ð ¡ ï wK¡ ð ¡
��ò
� òEó(ôAòEõÙòLóâ�/òEõÙò
� òEó(ôAò�ó2ôAòEõÙòLóâ�/òEõÙò-õöòLóâôAòLõ(òLóâ�/òLõ(òLóâ�/ò4óâôAò-õöòLóâ�/ò-õöò-õ(ò
óâôAò-õöòLóâ�/ò-õöòU ��Wt]^W�`�bue\WÉm¸m}bx�|W_Y\`�b�cße\bzgZWZpyW�`H �e'[��|W

U ì ]�e'`=v^~zjqcKW|`=bz]u~dvt��]uWÉm�m



¸ � y � O 
�÷§�t�Ô� ø O �

Ñ ½´Ã�Ì Æ�¶�Ã�°



U ù�z ís� út 
U úæûüz ��|
U
U ý z ¡ ��ù\�
U ùmþöÿ��az ¡ ��ù�þ2�
U ùmþöÿ��az ùmþ û � £uWu`�W�ù�� z c
U ùmþöÿ��az ùmþ û � c³� £uWt`�W�ù��Pz �s� ú��

�¿� x rÈ
 O � � � x ÷ O �

�
z
�	�

x 2 
 y2

�
�������������������������  ������!��� "��#�$�%"��&�'���("��)�*�+�, -�.�
/ �*�0"213�54�6�798 :  ��
��� �.� / �;���<��� / ����"21=�>4�6?7A@ :
"2�=B "21=�>4�6�79C : 1=�D���=�����E"2���D���=B �$F=� �����G�
�H�;�I�3J,�(K

L �������=B ���������I�?�,��� �,�M�NF=� O "2�=B
�-J.1����P�)�$�=�QK
RSF=� T3�-�;�U�)� �V� �;� �$F=� O "2�=B
�*J�1����3�)�$�=�W� /X/ �NF=�
�NF=� �$���+�,��� ����Y "Z�;�3� / �.���G�'�(K [S�!��B� ����\� /
O "0�=B
�-J;1
���=�!�$�=�^]D�*� �U"2��_`�a�N�+�cb2�d"ZJ;Je]
����Y T
�f��� g F=�=�NF3���h�NF=� �&�*�+�,�i� �,� / �.���c�j� ���
�=�=�$K k2��Y T
�f�'� �'� �$��Y � �c�'�*�%"��&����� "2�=B �NF=���
"��$���V �� ���-J,�*���l1m"n�Q��B ��� / �.�="ZJQb�"ZJo�m� � / 6�K


