
 

http://zuse.zib.de 

 

 
The Konrad Zuse Internet Archive preserves and offers free access to the digitized original documents of

Konrad Zuse's private papers and to other related sources. 
The Konrad Zuse Internet Archive is a nonprofit service that helps scholars, researchers, students and

other interested parties discover, use and build upon a wide range of content in a digital archive. For more

information about the Konrad Zuse Internet Archive, please contact zusearchive@zib.de.

 
Your use of the Konrad Zuse Internet Archive indicates your acceptance of the Terms & Conditions of Use

(http://zuse.zib.de/tou) including the following license agreement. If you do not accept the Terms &

Conditions of Use you are not permitted to use the material.

 
This work by Konrad Zuse Internet Archive is licensed under a

Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License

(http://creativecommons.org/licenses/by-nc-sa/3.0/).  
Based on a work at http://zuse.zib.de

Attribution (BY) - You must attribute the work in the manner specified by the author or licensor (but not in any way that

suggests that they endorse you or your use of the work). Attribute with "Konrad Zuse Internet Archive

(http://zuse.zib.de)". 
Noncommercial (NC) - You may not use this work for commercial purposes. 
Share Alike (SA) - If you alter, transform, or build upon this work, you may distribute the resulting work only under the

same or similar license to this one.  
 
The usage of this document requires the consideration of possible third party copyrights, and might

necessitate obtaining the consent of the copyright holder. The Konrad Zuse Internet Archive assumes no

liability with respect to the rights of third parties. The Konrad Zuse Internet Archive is not responsible for the

claims of any third party resulting from any infringement of copyright laws.

Title: Konrad Zuse (1910-1995)
Author(s): Raúl Rojas
Date: 1999
Published by: Konrad Zuse Internet Archive
Source: Essay - ZIA ID: 0677



����������	�
�������

�������������! #"$ #%�&� #"'")(

*�+ �,����-/.!0,12�435176 + 6$0,89���28;:<�2��= +�> �,35?@��-A3;�A�����������):B��1DC�E,�435�)F����)C + � +�G CHE,�I= + �J6,0$C�����K
L �NM,0,3;8;C/�O�J��=PE����$35=Q�R8S-,�@FT35=@���VUWE,3;=PEXE,�N=Q��8;85�@-ZY�.D Q[,�\3;�]C�E,�N853;FT3;� > � +T+ � +RG E,3;1
6����2���)CH1@^$�R6����2C����@�)C_3;�J`I���28535�!K'aSE,�b= + �,1cCH��0$=@CH3 + � +�G C�E,�d.D ��'CHE,�We���1cCI6$� +'> �����J�f��M$85�
M,3;�����2:f= + �J6,0$C�35� > ����=PE,3;�,��35�gC�E,��U + �285-���M� > ���h35�O #"'i'j/���$-he,�,3512E,��-�35�k #"'i�l$K
m G C����nE,3 > Eo1�=PE +p+ 8q�S.!0,12�OMr� > ���oE,3;1n12CH0$-,35�@1h�RCgCHE$�sa���=PE$�,35=���8�tu�$3;F'�@��123;Cv:w`I�@��8;35�px
yIE����28 + C2CH�@�TM$0,� > K�`_��35� > �AF'�@�2: >'+T+ -N6���3;�zC����@��E,351Se��212Cu35�J6,0,8512�dU4�R1{C + 1cCH0,-$:����2=PE,3|x
CH�@=@C�0,���RK\`I0$C}E,�fUI��1~�R851 + ��CH3;�,���@���@�~���,-�����35�)F����)CH3|F'�g� + -$��8�M,0,358;-,���@��=Q��6��RM,85� +�G
= + �,= + =@C�35� > ��12C + �,3;1�E,3;� > �f��=PE$35�,�@1��20,1cC�C + 3;��6$����121/E,351/=�85��1�12�f��CH��1@K L �h�@F����)CH0��R858;:
1���C�C�85��- G�+ �S=@3;FT358��@� > 3;�,���@��35� > ���,-N�Q���2�,��-NE,351W-,� > ���@�<35�O #"'i)(TK
� 0,�235� > E,3;1�1cCH0,-$35��1@�,.!0$1��{85�Q�R���,�@-�E + U�C + 6��� G�+ ����C�E,�{����6�@C�3;C�3;F'�W1cCP�RC�35=W=Q��8;=�0,85�RCH3 + �,1
�,�@��-,�@-wC + M,0$3585-�12C���0,=�CH0,�2��1n1�0$=PE��R1fM,�235- > �@1�� + �f3;�,-,3;1�6���,1���M,85�hC + -,�@C������J35�$��CHE$�
12C����@1�1 + ���f��=PE$35�,�J�f��CH���239��8;1�K�� G E,3;1 + UW����=@= + 0$�zC��7C�E,351�U4��1�CHE,�f6r�@��3 + -s35��UWE$35=PE
E,�d1cCP���cCH�@-n= + �,1235-,�@��3;� > C�E,�d6 + 1�1235M,3;853;Cv: +�G ��0$C + �f��CH35� > C�E,351�CP��12�K,�TCP��CH35=u=Q��8;=�0,85�RCH3 + �,1
U_������6r�@� G�+ �2���@-XM):]e�858;35� >k+ 0$C G�+ ���J1J3;��UWE$35=PE��R858S�,�@=���121H���c: G�+ �2�~0,85��1AE���-�Mr�@���
6,�2��xv6$��35�)C���-�KTaSE,����� > 35�,�@���_���@����8|:JE���-fC + e�85835��E,351_-��RCH�~���,- G�+ 858 + U�C�E,�b6$����12=��235M��-
= + ��6,0pCP�RC�3 + ���R8!6��RC�En&f120,���@8;:h�A����=PE,35�$��= + 0,8;-h- + C�E,3514U + �2�K
m G C���� > ����-,0��RC�35� > �#.!0,12��1cCP���cCH�@-�U + ���z3;� >SG�+ ��CHE,� L ���,12=PE,��8p��35�26,89�R�,� G ��=�C + �c:d35��`I�@��8;35��K
L �/UI��1}3;��=PE��R� > � +�G 6��� G�+ ���J35� > 1cCP�RC�35=J=Q��8;=�0,85�RCH3 + �,1@K Lu+ U_�@F������DE,���2��123 > �,�@-�� G �@U
� + �)CHE,1�� G CH�@��E,�#FT3;� > M���@��E,35�2��-X���,-�-,�@=�3;-,��-XC + C�0,����35�)C + ����Y23;�)F'���)C + ��[,K_.!0,12�
M��=Q�R���J���s���)CH�2��6,�2���,�@0,�~�R�,-�E,3;1de���1cC}=@�����RCH3 + �sUI��1<C + M�f�n= + ��6,0pCH35� > ����=PE,3;�,��K
� 3;C�E�E$351{6������@�)CH1�^E,�@856���E,�BMr� > ���hC + M$0,358;-NC�E,�}�R0$C + ���RC + �NUWE$35=PE�0$�zC�358�CHE,�RCb6 + 3;�zC
E���- + �,8|:O���p351cCH��-�35�sE,351�35��� > 3;���RCH3 + ��K!� + �J� G �235�@�,-,1B��1�123512C���-�M):OU + ���z35� >�G�+ �<E,3;���
+ C�E,���21 > �#F��_E$35��12�f�R858)��� + 0,�)C�1 +RG � + �,��:�1 + CHE���C�E,�_= + 0,8;-<e,�,3512E�C�E,�_.D 'KQaSE,3;1��J3 > EzC
M�NC�E,��� + 12CJ3;��6 + �2CH���)CJ-,3;�r���2���,=@��M�@CvU_���@��.!0,1������,- + CHE,�@�f= + ��6,0pCH���J35�)F����)C + �21
U + ���z35� > ��C~CHE,�nC�35�J���7UWE$3585�f35��CHE$�htd� m�m CH������1 + �D� m 35�R����������0,=PE,8|:]���,-��V=P���@�2C
E���-/CHE$�{�2��1 + 0,��=@��1 +�G 0$�,3;F�����123;C�35��1 + ��= + ��6,���,35�@1��RC�CHE,�@35�V-,3;1�6 + 1H�R8�� *�+ �,����-f.!0,1��SUI��1
U + ���z35� > ��8 + �,��KaSE,�}UWE + 85�}8 +'> 3;=Q��8����$- ���@=PE����,3;=Q��8�-,�@1�3 > � +�G CHE$�}����=PE,35�$�BUI��1dE,3;1
1 + 85�<���,- + UW�NU + �2�K
aSE,�W.D _U4��1 + 6r�@�H�RC�3 + �,��8)35�g Q"'i'l$KR.!0,12����3 > � + �����)C +RG CHE,�I35�)CH�@������8T12C���0,=�CH0,�2� +�G ���):�Cv:)x
6� +�G =���85=@0,89�RC + ��M,0,3;8;C7�RCDC�E,�_C�35�J����12CH���2C���- G � + �¡1�=@�H�RC�=PE��R�,-~-,��F'��8 + 6��-/�{UWE + 85�_�,�@U
�z35�,- +�G ���@=PE����,3;=Q��8T= + �,12C���0,=�CH3 + ��K � E$��������1V= + �zC����J6 + �H���c:B-$��1��)C + 6/=Q��8;=�0,85�RC + �21�U_���2�
M���12��-�35�gCHE$��-$��=�3;�f�R8�12:T12C����¢���,-nU + ���R��- 0$1�35� > � + CP��CH35� > ���@=PE����,3;=Q��8�= + �J6 + �$���)CH1@�
.!0,12�B-,�@=�3;-,��-NC + 0,1��<CHE,�<M,3;�����c:n12:T12C����¢���,-�����CP��8;853;=b6,85�RCH�@1WC�E��RC{= + 0,85-N� + F�� + �,8;:
35� + �$�{-$35���@=@C�3 + ���RCHE��RC�3;1�C�E,�@:~= + 0,8;- + �,8;:}1�E,3 G C_6 + 123;CH3 + ��KRaSE,��12�b6,85�RCH�@1\UI�@���d�R858$UWE���C
UI��1d�,�@��-,�@- G�+ �b�JM,35�,���2:N����=PE,35�$����M,0$Cb1 + �J� + C�E,��� + M,1cCP��=@85�@1bE���-�C + M�B120,��� + 0,�Tx
CH�@-�K�£¤C<U4�R1�� + C + �,8;:��,��=@��121H���c:sC + -,��123 > �OCHE,�/= + ��6$85�@C��A8 +'> 35=Q�R87-,�@1�=@��356pCH3 + � +RG CHE$�
����=PE,35�$�b���$-fCHE,�@�gUW35�2�u3|C4��=@= + �2-,35� > 8;:}&~CHE,�d�J��=PE,���,35=���8�= + �J6 + �,���)C�1I6 + 1��@-h���n��-px

 

Konrad Zuse Internet Archive http://zuse.zib.de
License: CC-BY-NC-SA



-,3|CH3 + ����8 G�+ ���J35-,��M,85�{=PE���8;85�@� > �b1235�,=@�d�@F����c:n� + F����J���)C +�G�+ �,�b8 +'> 3;=Q��8 > ��CH�dE��R-gC + M�
= + 0,6,85�@-kUW3;CHE C�E,�A� + F����J���)C +�G CHE$� + CHE,�@� > �RC���1�K�¥�3;�,�Q�R�d1�E,3 G CH1 +RG C�E,�A= + ��6 + �,�@�zC�1
E���-gC + Mr�uCH�H�R�,1 G�+ �2���@-gC + 8;35�,�����I12E,3 G C�1435�f-,3;�r���2���)CS89�Q:�����1 +RG CHE,������=PE,3;�,��� + �412E,3 G C�1
35�O6���26r�@�,-,35=@0,89�R��-,35�2��=@C�3 + �$1�K�£¤C<3;1�1H� G �AC + 1��#:���CHE��RC G � + �¦C + -,�#:^§1<6r�@��1�6��=�CH3|F'����CHE$�
�J��=PE����$35=Q�R8I-,�@1�3 > � +�G CHE,�g����=PE,3;�,�fUI��1A�~0,=PE]� + ����=PE���8;85��� > 35� > CHE��R��CHE,�n8 +'> 35=���8
12C���0,=�CH0,�2��K_¨ + M + -$:'�V�©�$=@��6$Ch.!0,1��R��0$�,-,���212C +p+ -X�©�,�R=@CH8|:]E + UªCHE$������=PE,3;�,�nU + �2���@-��
��8|CHE + 0 > E������): +�G E,3;1 G ��3;���,-$1BE,�@856��-�3;��=@0$C�C�35� > C�E,�fEz0,�$-,���@-,1 +�G �J�@CH��858;35=A6,85�RCH�@1
�,�@��-,�@- G�+ �BCHE,�h��6$6����H��CH0,1@K � E,�@��= + ��6$85�@C�����CHE,�n����=PE,3;�,�fUI��1A1�E + UW��= + ��6,0pCH35� >
CHE$��-$�@CH�@���J35���R�zC +RG �/i/Mz:niJ���RCH�23|��C + 1���F'�@�H��8�6����1 + �,1@K
aSE,�{CH35�J�WE���-g= + �J� G�+ �_�B� + �2�b���}M,3;C�3 + 0,1V6$� + �2�@=@CQKpaSE,�b�J��=PE,���,35=���8r.D bE��R-f6,� + F���-
CHE,�RC/CHE,�h8 +�> 35=���8I1cCH��0$=@CH0$��� +�G C�E,�N�f��=PE$35�,�gUI��1J1 + 0,�$-����,-�� + U��R���@85��=�CH� + �,35= + �
��8;��=�CH��3;=Q��8V�2�Q��8;35?��RCH3 + ���0,1�3;� > �2��85�#:T1@��= + 0,8;-�M�/= + �)CH�@��6$89�RC���-�K L ��85�}0$CB�p=PE,�2�@:'�@���D���
��8;��=�CH� + �,35= �@� > 3;�,���@���R�,-�� G �235�@�,- +�G .!0,1��R�S1�0 >'> ��12C���-wCHE,�O0,12� +�G F��R=�0,0,� CH0,M��1@K
�p=PE,�2�@:������735� G ��=@C�����- + 6pCH��-sCHE,3;1���1}�N«VE�K � K�6$� + �2�@=@CA�R�,-�-$�@F'�@8 + 6��-�1 + �J�AF��R=�0,0,�
CH0$Mr�n=@35��=@0,3;C�1 G�+ �~C�E,�n��8;��=@C�� + �$35=g����=PE,3;�,��K�.!0$1��nE,3;��12��8 G UI��1/� + C/�2�Q��8;8;:s1�0$���nCHE���C
FR��=�0$0,��CH0,M��1_1�E + 0$85-fM�{0,1��@-�KpaSE$�@:�6,� + �J3512��-J���TCH�2���J��8|: G �R12C_=Q��8;=�0,85�RCH3 + �,1���M,0$C_E,�
CHE + 0 > E)C}C�E��RC�FR��=�0,0$�¬C�0,Mr���f�R=PE,35�,�@1}= + 0,85-�� + C}Mr���f��-$�JC + 6��� G�+ ���¬��1}�2��8;39��M,8|:
��1u����85�Q:p1 + �{�@F'�@�k���@=PE����,3;=Q��8�= + ��6 + �,�@�)CH1�K!.!0,12�~E���-���85�2�Q��-$:hM���@�k= + �)C����J6,89�RC�35� >
CHE$��6 + 1�1235M,8;��0,12��1 G�+ �JE,3;1f����=PE,35�$���_���,-XUI��1f6$� + �2�@=@CH3;� > 3|CH1f-$��6,8 + :T�J���)Cg3;�X85��� > �
+ �B���@-,350,�1235?��@-�= + ��6��R�,35�@1�K L 351 >'+ ��8�UI��1}CHE$�g-,�@F���8 + 6,�J���)C +�G ��6$� +'> �����J�f��M$85�
���@6,89�R=����J���)C G�+ �V�J��=PE,���,35=���8,-,�@1��)C + 6�=���85=@0,89�RC + ��1@K�aSE,�{����=PE,35�$��1V1�E + 0,85-/M�S���@1�358;35�@�zC
���,- G ��0,8|C2x�C + 8;���H�R�zC�K
¨u��F'�@�2CHE$��85�@1�1@���p=PE,�2�@:����W���,-g.!0,1��{1�E + U_��-n1 + �J� +�G CHE,�{��8;��=�CH� + �,35={=�3;��=�0$3;CH1VC + �<1�����858
> � + 0,6g��C�C�E,�{0,�,3;F����21�3;Cv:J3;�� #"�i'l$K'aSE,��:�U_���2�d��12���@-gE + Uo�����):AF��R=�0,0,��C�0,M��1_U + 0,8;-
M�u�,�@��-,�@- G�+ �_�B= + ��6,0pCH35� > ����=PE,3;�,��K � E,�@�fCHE$�@:J1H��3;-�C�E��RC4®�%'%'%�CH0,M��1I���,-�1��@F�������8
CHE + 0,1H�R�,- + C�E,���{= + �J6 + �,���)C�1uU + 0,85-�Mr�B�,��=@��121H���c:'�rC�E,�~�R0,-,35�@�,=��B1�3;��6,8|:n85� G C{35��-$351cx
M��853;� G K�aSE$��� + 12C�= + ��6$85��� F��R=�0,0,�¯=@35�2=�0,3|CH1<�RC<CHE$�JC�35�J�A0,1��@-�� + � + ���ACHE���CB1 + �J�
Ez0,�,-,�2��-�C�0,M��1�K�aSE,��6 + U_�����,��=@��121H���c:�C + �R����6�CHE,�J�f�R=PE,35�,�AU + ���z3;� > UI��1B���p=��@1�1�3°x
F'�RK m G �@U±:��Q���21J85�RCH�@����CHE,�g��¨{£ m y±U + 0,8;-�1�E + U²C + CHE$�gU + �285-�C�E��RC~FR��=@0,0,�³C�0,M�
����=PE,35�$��1SUI�@���<35�$-,���@-��©�$6���$1�3;F��BC + M$0,358;-��p:��@C G �Q��1235M,8;��K
aSE,�41cCP���cC +�G C�E,�W�p�@= + �,- ��+ ��8;- � ���DE,��-A35�J���@-,39��CH��= + �$1���´z0,�@�,=��@1 G�+ �V.!0,12��K L �IUI��1
=Q�R8585�@-�C + 1����cF'�A3;��CHE,�/�R���}:��UWE,�@���AE,�}12CP�Q:���-s1�3|��� + �)CHE,1@K � 3|CHE�C�E,�~E,�@856 +�G�* 0,�cC
«D�R�,�,���R���f= + �,12C���0,=�C + � +�G ���@=PE����,3;=Q��8�=Q�R85=�0$89�RC + ��1@�!.!0$1��}C���35�@-�C +�+ M$CH��35�k�JCH�H�R�,1 G �@�
C + `_����8;35��35� + �2-,���IC + = + �)C�35�z0,�dE,3;1IU + ��� + �gCHE,���$���TCW= + �J6,0$C�35� > �f�R=PE,35�,�bM���1��@- + �
CH�@85�@6,E + �,3;=b�2��89�Q:T1�K L �@85�~0$CS�p=PE,�2�@:'�@����UWE + U + ���R��-N��1S�R�n��� > 3;�,���@�S�RC_CHE,�d0$�,3;F�����123;Cv:��
��8;1 + C���35�@-�C +f+ M$CP�R35�k.!0$1���^§1�-,3;1�=PE���� > ��K L � + �!�@����- C�E,�~�J358;3;CP�R�2:n= + �������,-NC + M$0,358;-
���k�R0$C + ���RC�35=���35�{-,� G ���,12�~�f�R=PE,35�,��UWE,35=PE�= + 0,8;- M� + 6�����RCH3 + ����8�35�NCvU + :��Q���21�KraSE,�
���,1cUI�@�gU4�R1h��1H���2- + �,3;= ���@��3;�,-,���JC + E,3;� C�E��RC�CHE,� UI���fU + 0,8;-oMr��U + �w35�X�~0,=PE
85�@1�1WCH3;���RK�µD35���R858;:���.!0,12�B= + 0,8;- ���2�H��� > �<C + M��C��H���$1 G ���2���@-�C + CHE,� L �@�,1�=PE$��8V��3;��6,85���,�
G ��=�C + �c:'�DUWE,�@���NE,�nU4�R1JC + �����R�gCHE,�h=Q�R85=�0$89�RC�3 + �,1}�,���@-,��- G�+ �~CHE,�h1cCP��M,3;853|Cv: +�G CHE$�
Yc¶,:T3;� > M + �}M,1�[�·¸� + U�=Q��8;85�@-N=@��0,3;1��<�J351�12358;��1P¹�CHE��RCSU_���2�BM��3;� > M,0,3;8;CS3;��`_����8;35��K

®

Konrad Zuse Internet Archive http://zuse.zib.de
License: CC-BY-NC-SA



.!0,12�~12CH���2C���- U + ���z35� >fG�+ �WCHE,�OYc1�6��=�35��8�1���=�CH3 + �kµD[n��CbCHE$� L �@�,1�=PE$��8 G ��M,�235=�35�� Q"�º)%$K
� 0,�235� > C�E,351_CH35�J�bE$��-,�@F���8 + 6r�@-NCvU + �f��=PE$35�,�@1IUWE,35=PEN= + 0,85-h��0pC + ���RCH3;=Q��8;8;:A�J�Q�R1�0,�2�
1 + ���~6,���H���J�@C����21 +�G �J35121�358;��UW3;� > 1@�rCH�����,1 G�+ ���»CHE,�~������8 +'> �J�Q��120,���@���@�)C�35�)C + �f-,3|x
> 3|CP��8��z0,�~M���@�!�R�,- = + ��6,0pCH�B� G�+ ���}0,89�AM���12��-k3;�NC�E,351{F��R850,�@1�K�aSE,351u= + 0$85-�U_��8;87E,�#F��
M�����/CHE$�We,��12C_���,��8 +'> xv-,3 > 3;CH��8z= + �)F'�@�2C�����M,0,358|C G�+ �V120,M,1��@´z0,���)C4-$3 > 3|CP��8p=Q��8;=�0,85�RCH3 + �,1�KR£v�
 #"�º'%$��E,�W�R851 + M$0,358|CDCHE$�{����=PE,3;�,�/YH.�®�[,�RUWE,3;=PE/0,1��@-f���/3;�zC�� > �@�V6,� + =��@1�1 + �VM,0,3;8;C + 0pC +�G
���@89�Q:T14���$-g�B�J��=PE,���,35=���8����@� + �2:'KzaSE,�u�f�R=PE,35�,�WUI��1I12E + UW�gC + 12�@F����H�R8!6����1 + �,1S�R�,-
.!0,12�~= + 0$85-�= + �)FT35�,=@�}CHE,�~�<�@������� m 35�21�6���=@�A¼W��1�������=PEs�b½J=��n· � ¥�¾¿35�k�����2�f�R��¹SC +
6����cCH35��858|:fe����R�,=��}C�E,�}-$�@F'�@8 + 6$���@�zC +�G CHE$�}= + ��6,0pCH35� > ����=PE,35�$� YH.�iR[,��UWE,35=PE�U + 0,8;-
M�NM$0,358|CA0,1�3;� >O+ �,8|:����@89�Q:T1�KVaSE,��.�i U4�R1 + 6r�@�H�RC�3 + ���R8I35�w #"Rº, f&�3|CAE���-]CHE$�N1����J�
8 +�> 35=���8r-$��1�3 > � +�G C�E,�B.D '�,M,0pCu0$1���-���8;��=@C���3;=Q��8�= + �J6 + �$���)CH1@K
.!0,12�d= + �)C�35�z0,��-nU + ���z3;� >}G�+ �IC�E,� L ���,12=PE,��8 G ��=�C + �c:'�pM,0$CS1cCP���cCH��-nE$351 + UW�hM,0,1235�,�@1�1S3;�
 #"�º$ 'KzaSE,�hYH.!0,12�d£v� > �@�,35�@0,��MDÀ0,� + 0$�,- m 6,6,���H�RC���M��R0��,`I�@��8;35�,[<U4�R1ICHE,�ue���1cCS= + �J6����):
G�+ 0,�$-,��-�UW3;CHE]CHE$��1 + 85�h6,0,�26 + 1�� +�G -,��F'�@8 + 6,3;� > = + �J6,0$C�����1@K�aSE,��120,=�=@��121fUW3;C�E�CHE$�
.�i�M$� + 0 > EzCg.!0,12� ��= + �)CH����=@C�UW3;CHE�CHE,� � ¥�¾¦C + -,��F'�@8 + 6o��12CH3;858S85��� > �@�/= + �J6,0$C������
CHE$�A.!º,KaSE,351u�f�R=PE,35�,�BE���-k�/F'�@�2: 1235�J3585���S-,��123 > ��C + C�E,�/.�i$��M,0pCdU + 0,85- E,�#F��g #%)®�º
�J��� + �2:gU + �2-,1u3;�,12C��Q��- +�G\+ �,8;:hjRº,K�aSE,�B����=PE,3;�,��U4�R1bM,0,3;8;C{���$-�UI��1b�R85� + 12CW�2�Q��-$:
35�� #"�ºz(p��UWE,�@�O`I���2853;��UI��1 + =@=�0,6$35��-�Mz:�¼W0,1�1239��� C�� +T+ 6,1�K!.!0,12�}¶��@UÁUW3|CHE�C�E,�/.!º�C +
� + 0pCHE��<�@�������):'�$UWE,�@����E,��U4�R1{85�RCH�@� + ��-$�����@-NC + 12CP�Q:n1cCP�RC�3 + �$��-�K� + ���<`I�23;C�351�Eh�R�,-
m �J���235=����g�J35853|CP���c:~�©�$6���cCH1W35�)C����2FT3;�@U_��-N.!0,12�<���,-n35�$1�6��=@C���-gC�E,���f�R=PE,35�,�b� G CH�@�ICHE$�
UI�����M,0$CbE,�}UI��1d� + Cb��� + � > CHE,�B1�=�3;���)CH3;12C�1bUWE + e��$351�E$��-�C�E,��3;�b=Q�R�����@��1bU + �2�T3;� >�G�+ �
CHE$�B�R85853;��1@K
m G C�����CHE,�{U4�R���p.!0,1��u= + �)C�35�z0,��-�U + �2�z35� >B+ ��CvU + ����35�/6,� + �2��=�CH1��$�)¹\CHE,�{-,�@F���8 + 6,�J���)C
+�G ������8 >'+ ��3|CHE,�J35=A85��� > 0,� > ����UWE,35=PE]E,�n=���858;��-�C�E,��Y�«V89�R�,����85� À0,8;[]·¸=���85=@0,850,1 +�G 6,� + x
> ������1H¹��p���,-nM�¹�12CP�R�2CH3;� > E$3514= + ��6,���):g� > ��35��KzaSE,�<«V85���,����85� À0,8=Q�R�nMr�d= + �,1235-,�@����-gC +
M�dCHE,�be,��12CWE$3 > Epx¤85��F'��8r6,� +�> �H���J�J35� > 89��� > 0�� > �u= + �$=���3|F'�@-��RCICHE,�dC�35�J���p��8;C�E + 0 > Ef� +
= + ��6,3;85�@� + �I35�)CH�@��6,�2�@CH�@�IUI��1S�@F����SUW��3|C�CH�@� G�+ �I3|CQK$.!0,1��R^Â1W= + ��6,���):�UI��1S����FT3;F'�@-N� G CH�@�
«V� +�G K!�TC�35� G �@8�� G � + �ªCHE,�Ba7�@=PE,�,3;=Q��8Dtu�,3|F'���21�3|Cv: +RG . À0,��3;=PE���1H�QU¡CHE,�B��� G 0,��M,3;1�E,�@-s.!ºf3;�
+ 6�����RCH3 + �J���,-f-$��=�3;-,��-JC + ���@�zCI3;C G�+ ��E,3;1_0$�,3;F�����123;Cv:�KTaSE$�d.!º<U4�R1I35�$12CP�R8585�@-/35��. À0,��3;=PE
35�N #")(R%B���$-�UI��1_C�E,�ue��212C_= + �J�J����=@39��8�= + �J6,0$CH�@�_3;� + 6r�@�H�RC�3 + ���)1 + �J�u� + �)CHE,1�M� G�+ �2�
CHE$�<e,��12Cutu¨u£¤¾ m y�U4�R1u-,�@853|F'���2��-N35�gC�E,��td� m K
.!0,12��^§1~= + �J6����):�·�UW3|CHE�C�E,�g�,��UÃ�,������YH.!0,12� * ��[z¹�¶ + 0,�2351�E$��-�� G C�����CHE,�fUI���A�R�,-
�����): + C�E,���V����=PE,3;�,��1\U_���2�uM,0$358;C�KRaSE$�@:AU_�����{��8;8$�z0,�~M���2��-J6,� +�> ���@1�1�3|F'�@8;:/��=@= + �2-,35� >
C + CHE$��35��3;�zC�� + -,0,=�CH3 + ���'3�K§��K|�T.�(p�T.D ' ��T.�®'®p�z.�®�i<�@C�=�KzaSE,�{- + �J35���R�,=�� +�G CHE,� m �J���235=Q�R�
= + ��6,0pCH���B35�,-$0,12C��2:s35����0$� + 6���D��1BU_��8;8I��1�CHE,��89�RC��f�R- + 6$C�3 + � +�G � G 0,8;8;:O�@85��=�CH� + �,35=
-,�@1�3 > ��M,� + 0 > E)C~CHE,�n.!0,1�� * �»3;��e����R�,=�35��8I-,3|½J=�0,8|CH35�@1�K�aSE,�n= + ��6,���):�UI��1A1 + 85-�3;�
 #"'j'®kC + `I� + UW��` + F'�@��3{���,-�y + K|�_�R�,-�85�RCH�@�AC + �p35�@���@�,1�K�«V� + -,0,=�CH3 + � +RG CHE$� .!0,12�
1��@��3;��1 +�G = + �J6,0$C�����1SUI��1{�@F'�@�)CH0���8;8;:n1cC + 6$6r�@-�K
£v�X�2�@C�� + 126r�@=@C�3;C/=Q�R��M��1���35-�C�E��RC *�+ �,�H�R-�.!0,12��^§1 > ���Q��CH��1cCg�R=PE,35��F'���J���)CJU4�R1�CHE$�
-,��F'��8 + 6,�J���)C +�G � G ���J358|: +�G7G 0,858|:g-,3 > 3;CH��8��z¶ + ��CH35� > xv6 + 35�)C��p6,� +'> ����������M,8;�d����=PE,35�$��1��
UWE,3;=PE�UI�@���kM,0,3;8;Cf35�o��8;� + 12CJC + CH��8u3;�)CH��8;85�@=@CH0,��8u3;1 + 85�RCH3 + � G � + �  #"'i�j�C +  Q"�ºz(pK L 3;1

i

Konrad Zuse Internet Archive http://zuse.zib.de
License: CC-BY-NC-SA



-,�2�Q���ÄUI��1<=��2�Q�RC�35� > C�E,�/1�����8587= + �J6,0$C���� G�+ ��M,0$1�35�$��1�1B���,-O12=�35�@�)CH3;e,=��R6,6,853;=Q�RC�3 + �$1�K
L �4U + �2����-J1�3;� > 8;��xv�J35�$-,��-,8|:<-,0,�235� > �����):}:��Q���21�C + ��=PE,3;�@F'�SC�E,351 + MT�2��=�CH3;F���KT�dM,12��1�12��-
UW3;C�EXE,3;1�����=PE,3;�,��1@�_.!0,1��NU4��1�� + 12CH8|:]���X��6 + 853;C�35=���8I6���21 + �X���,-�= + �)CH35�z0,�@-�M��35� >
1 + � G CH�@��CHE,�/U4�R��K L 3;1�6,�RCH�@�zC~��6,6,8;35=��RCH3 + � +�G  Q"�º, G�+ ��CHE,�J= + ��6,0pCH35� > ����=PE,3;�,��.�i
UI��1u-$�@e��,3|CH3|F'��8|:g� + C > �H���)CH�@-�3;�s Q"'j)Å~M):h�f�����2�f�R�~�20$- > ���,UWE + -,�@=�85�����@-�3;CIC + 89��=P�
Y23;�zF����)CH3|F'�@�,��121�[,K Lu+ U_�@F������p.!0,12�S��8|U4�Q:T1V= + �$1�35-$�����@-�E$35�J1���8 G CHE$�4CH��0$�S35�)F'�@�zC + � +�G CHE$�
= + ��6,0pCH���W�R�,-�E$35146,0$M,853;=�35�)CH�@�2F'�@�)CH3 + �,1 + �nCHE,3;1S1�0,MT�2�@=@Cu85��CW��8;UI�Q:T1{1 + �J��M,3;C2CH���2�,��121
CH�����,126,35�2����0,�)CH3;8�E,3;1S-,�Q�RC�E�3;�O #"'")(pK

ÆAÇ�
È����,É7ÊrË

` + �2� ®�®JÌ�0$�,�� Q"$ #%$�,3;�N`I���28535�!���<�@�������):'K�TC�0,-,3;��-��RCWCHE,��`I����0,�,12Mr�@� >gL 3 > E��p=PE +p+ 8
35�w`_�H��0,�$1�M��� > �R�,-w89�RC����g��CgCHE,�ka���=PE$�,3512=PE,� L{+ =PE$1�=PEz0,85�s`I�@��8;35�pxÍyIE�����8 + C�C����zM,0,� > K
� + C<�g=�3|FT358���� > 3;�,���@��3;� > -,� > �����/3;�� #"'i)(TK *�+ �,����-s.!0,1��A�����2��35�@- 35�� Q"�ºz(p�r���,-O89��CH���
M��=Q�R���bC�E,� G �RC�E,��� +�G e,F��<=PE,358;-,���@��K,µ�� + �¦ #"'(�" + �)UI����-,1@��E,�����@=��@3;F'�@-������):gE + � + �21
���,-�6,��3;?���1 G � + �3;�zC����2���RCH3 + ����8��R1�1 + =�35�RCH3 + �,1B���,-�0$�,3;F�����123;C�35��1@�D�R1BU_��858_��1 G � + �¯CHE$�
����������� >'+ F'���2�,�J���)CQK L 351�= + �J6,0$C�����= + �J6����):'��CHE$�O.!0,1�� * �A��UI��1g8;35´z0,3;-��RCH�@-X3;�
 #"'j'®pK L �<-,3;��-h35� L À0,E,� G �@85-�������2�f���):��,35�O #"'"'(pK

Îg�zÏ¤�z���T�7Ð'�T�

.!0,12��� *�+ �,����-�K~ÑPÒ�Ó�ÔJÕ_Ö�×bØÙTÚÍÔ�Û<Ü�Ý�ÞAßDà áQÔ�â2ãI`I�@��853;�����p6$��35� > ���Íx¤¾����289� > �r #"�"'i$K
¼ + ����1��,¼u��0$8�K<Ñ9äAÖ�å�Û�æ)çAè�Ùzé#Ô�ê ébß�Ô�ë)æTì�Þ�íWÒ�Ó�Ô{îbÛPìPÓTàïÚvÔPì�Ú¸ÙpÛHÔ~ÖÍá�ÚïÓ�Ô�è7ð�æ�åçJè�ñzâ2ãWòHó�ó�ó
îbå�åæ�ôõé~ÖÍá<ÚïÓ�Ôdöbà5é�ÚÍÖ�Û©ÞNÖÍáJÕ_Ö�×bØÙTÚ¸àïåTë��� #"$�õ®p��·Í #"'")Å'¹©��(#&� #j$K

÷{ø<ùú�û ÷Sürý�ørþ

º

Konrad Zuse Internet Archive http://zuse.zib.de
License: CC-BY-NC-SA


