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Computeralgebra auf Taschenrechnern
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Einige fortgeschrittene CAS Fähigkeiten
der Taschencomputer TI-89 and TI-92 Plus
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Der CAS-Graphikrechner Algebra FX 2.0 von Casio
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CAS-Taschenrechner: Ein vergleichender Überblick
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Computeralgebra in Lehre, Ausbildung und Weiterbildung

Welche handwerklichen Rechenkompetenzen
sind im CAS-Zeitalter unverzichtbar?

Zusammenfassung: Wir gehen der Frage nach, welche handwerklichen Rechenfertigkeiten trotz der
Verfügbarkeit algebraischer Taschenrechner und Computer mit Computeralgebrasystemen (CAS) un-
verzichtbar sind: Was sollte auch in Zukunft jede Schülerin und jeder Schüler noch ”per Hand“, d. h.
allein mit Schreibstift und Papier, können? Dieser Text entstand in einer zweitägigen Diskussion der
vier Autoren zu diesem Thema. Das vorliegende Ergebnis ist sicherlich eine Herausforderung – wir
möchten damit zu einer breiten Diskussion über im Mathematikunterricht zu vermittelnde unverzicht-
bare, dauerhaft verfügbare Rechenkompetenzen beitragen bzw. eine solche in Gang setzen.
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2Hier müßte es richtig ”Technik“ oder ”Rechner“ heißen. Das Wort ”Technologie“ ist laut DUDEN ”die Lehre von der
Umwandlung von Rohstoffen in Fertigprodukte.“Allerdings hat sich in der Literatur zur Verwendung von Taschenrechnern
und Computern im Unterricht die Verwendung dieses Wortes eingeschliffen, weshalb wir – um Verwirrungen zu vermeiden
– das Wort in diesem Text ebenso einsetzen.
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J. Buchmann, Einführung in die Kryptographie

z�m�9$�!� X ,59.\N%d,-N69$0�; P Nda�z�m�9C�!� X ,59.\IYH,59$S�� X �8,59$S��!��\ u ,-�!=6,-S30G,59 X \N+ ,5M�� O 9�Zk��������a
{.z��L+ � \ � F [ \ ���B[4��� \ ��adm�md� "4"���a<Y
x F ��a �B[��

Y#�4� �`; P NR,-��7�NIe�4S37 =��3,
U O S X ,-��=6,-�ET 0�� P N����37.7.,��
w
�4�6i5, ^F�4N�S3,-��
 # O � X 9$;6,-��i5,-�E;���=Es>,-�.7.Z�S!�4���.,-�69C�!� X ,�
 YH,59C� P N�S e;����.,-S!;�� X 
 Ky�4N69$� P N6,-�!��S!� P N�Z4,-�37>;���=qmG,59.\
U),5Z�7., z�� P N6,59$N�,-�37�
 Y#,59 Y
n8z�\ T S X4O 9C�37�N�BA;���
 po9$�!B�i-�4N�S3,59�i5,-; X ;�� X 
 po;60<S!� P \N# ,5h YH,59$� P N�S e;����.,-S�;�� X 
 ���1Z�\
7 O 9$�!���3,59C;�� X 
 Y
�!�.Z�9�,57.,�% O4X �19C�37�N�B�,-��
 # 9�h�m�7 O4X 9$�1m�N��!� P N�,Vu#�4��N�\N��;��6Z�7�� O �6,-��
 Y
� X �!7��4S3,fz�� X ���17�;69$,-��

T ��=�,59�,Ww#9$;6m�m2,-��
 { =6,-��7���!�Z1�17�� O ��
 p:;60�S!� P \N#J,5h@\ { �6U?9$�4�.7.9$;6Z�7�;69�,-�d�
T ;��`=6,-B Y O 9�M O 9�7\� � { P NqM:,-��=6,#Bc� P Nq�!�V=��3,-�.,-B �`; P NR�4� %I,-�.,59-a6=��3,#B O =6,59$�6,#Z�9$h�m�7 O4X 9C�1m�N��!� P N6,
/I, P N����3Z4,-�
;���=E�!N�9�,�BD�17�N6,-Bc�17��!� P N�,-�u��;���=��4B�,-��7.,�Z4,-����,-��S3,59$�6,-�fM O S�S3,-�Fa��10G,59 ��� P N�7De;60G,59>=��3,J,-��7��.m�9�, P N6,-��=6,-��BD�17�N6,t\
BD�17��!� P N6,-� z�m2,5i-���4S3Z4,-����7����!���.,o[4,59�U e; X ,-�F�1xf,-�!��^G�3,-S��!�.7I,-�-a �!�A=��3,h�`�4���!�.7., P N����3Z4,-�A=6,59HB O =6,59$�6,-�G# 9�h�m�7 O4X 9$�1m�N��!,
,-�!�6i-;6UCe;�N69�,-�d��{ P Nk�.,57.i5,D=��10G,-�bi5M8�19�Bc�17�N6,-BD�17��!� P N6,aY O 9�0��!S�=�;�� X [ O 9$�4;��5aGUCe;�N69�,A�102,59J����=��!,�w#9C;���=�S!� X ,-��[ O �

34



S!�!�6,-�19�,59`T#S X ,50�9$��a�T S X ,50�9$��a�^G�4N�S3,-��7�N6, O 9$�3,
;���=cKy�4N69$� P N6,-�!��S�� P N6Z4,-�!7��.7�N6, O 9$�3,#,-�!�Fa�� O M8,-�37%=��!,-�.,
w#,50<�3,57.,
UCe;69`=��3,
02,-N��4��=6,-S37.,-�VZ�9�h�m�7 O4X 9$�1m�N��!� P N6,-��YH,59$U?�4N69$,-�R9�,-S3,5[1�4�@7%�$�!��=F���
Y ,-B YH,59�U �4���.,59`�!�.7H,-� X ,-S�;�� X ,-�Fa�=��!,-�.,598^G�3,-S��.,57.i-;�� X X ,59�, P N@78i-;DM8,59$=6,-�d��T S!S!,vi-;�B YH,59$�.7 e�4��=����!�_B O =6,59C�6,59_Z�9�h@\
7 O m�9$�1m�N���� P N6,-�Q/b, P N����3Z4,-�Q,59�U O 9$=6,59$S!� P N6,-���8, X 9$���F�.0��!S!=�;�� X ,-�EM8,59$=6,-�Q�!��,-�!��,59
��,-N69 Z�S��19�,-�yz�m�9$� P N6, ,59$S e�4;67.,59�7
;���=Fa<M:,-���QB eO4X S�� P NFaG� O4X S3,-� P NQ�4��Z�S3,-���6,-�u�8,-�!��m��3,-S3,-�f[4,59$=6,-;67�S!� P N�75�'�8,-� O ��=6,59�,59
Kk,59�7
M>�39$=��4;6Uo=��3,G�8,-� P N69�,-� \
0�;�� X =6,59Ei-; X 9C;���=6,-S!�!, X ,-��=6,-� {|=6,5,-� X ,-S3, X 75�>Y#,59fT#;67 O 9E0G,-� P N�9 e�4�6Z�7q�$� P N��4;�UW=��3,kY
�19$�.7.,-S�S!;�� X =6,59iZ.,-��� X ,-�
BD�17�N6,-BD�17��!� P N6,-� u#�!S3U ��BD�37.7.,-S ab=6,59�,-� �8,5M8,-�!����� P N@7�B�,-N69��4S!�A,-�!��,qY#9$; P Z��.,-�37.,q0G,-�4���.m�9$; P N�75�b{ � =6,59gz�;�BDBD,
,59 X �30�7%��� P Nq,-�!�E/b,*)�7%[ O �fN O N�,59/%d,-�.0<�19�Z4,-�375�
Kk,59/Z.,-= O�P N i-;�B �8,-�!�.m��3,-S`w#,-���4;6,59$,-�fe;�02,59Ap_9$��B�i-�4N�S3,59�i5,-; X ;�� XEO =6,59a���1Z�7 O 9C�!���3,59$;�� X ,59�U �4N69�,-� BfeO�P N@7.,4aH�.,-�
�4;6U�=��3,�z�Z�9C�3m�7.,-�R=6,-�%T#;67 O 9$�G�HBD�37LY O S3Z4,59
x e;�S�S3,59 �`;���7.,59
nD2D3<587�74n92436;TdHe1n�UDS�V-=42CdJM<;N2DO1fDA�=4SJV
mJ2@=4AD217
3�O9j�7����479QDR@?B2�O@S�R e1UD2�RCm47 [4,59�M>�!,-�.,-�F�
Y#�!, e] 0�;�� X �$�4;6U X �10G,-�k� BD�37r%:eO ��;�� X ,-���I���!��= X ,-���4; �4B /I,*)�7 O 9$�3,-��7��3,59�75�B+>,50G,-�AT ;6U X �10G,-�Fa1=��3,o,-��� e] 0G,59$=6,-�6Z4,-�
=6,59W�!B /I,*)�7 X ,50�9$� P N�7.,-� T>9 X ;�B�,-�@7.,V;���= �8,5M8,-�!�.,g,59�U O 9C=6,59$�FaK!<��=6,-�y��� P Ny[��3,-S3,4ab=��3,c=6,-� %d,-�.,59A�4;�� O 9$=6,59$�Fa
=��3,
[ O 9 X ,-�.7.,-S!S!7.,-�f/b, P N����!Z4,-�E�4�EB O =6,59$�17 X 9 O �4,-�u�8,-�!�.m��3,-S!,-�VBc�37%u ��S3U),
,-�!��,-�/� O B�m�;67.,59�\ T S X ,50�9$�cz�h��.7.,-BD�vi-;
,59�m�9 O 0G,-�F�
� Y#�!,��!B �`; P NE,59�MWe�4N���7.,�p_9 O4X 9$�4BDB \N�`�30�S�� O 7�N6,5Z %b�!Y#{|T !���=�,57`�$� P NE;��@7.,59
0�2�243658797�:9:�:<; d
e@n�UDSBV'=�2�dJML; 2�O�f4A@=BS�V
m
2@=4A92q;yA�R�7����47��Cd	�
�	�@76���
Y#�4� �`; P NEN��17%,-�!�R�4;��.9$,-� P N6,-��=E=6,57��4�!S!S��3,59�7.,-�%z�� P N�[4,59�i5,-� P N����!� ;���=q,-�!��%b�37.,59$�17�;69$[4,59�i5,-� P N����!�5a��!�R=�,-B ;F� �����4S!S3,
M>� P N�7�� X ,-�Fa6M8,-�37.,59�U e;�N69$,-��=6,-�VKk,59�Z4,fe;�02,59%B O =6,59C�6,(# 9�h�m�7 O4X 9$�1m�N��3,
i-;�!���=6,-�R�$�!��=F�
+ O�P N�Bc�4S!�c�4;��c=6,-B Y O 9�M O 9�7 � � n:�c�!�.7g�IeO 7�� X ao=��B��=��3,fT#�@M8,-��=6,59c,-�!��� P NIe�17.i5,-� ZFeO ���6,-�da O 0 =��!,R02,-��;67.i57.,-�Z�9�h�m�7 O4X 9$�1m<N��!� P N6,-��xf,57�N O =6,-�f, s i-�3,-�@7
;���=f��� P N�,59 X ,-��; X ���!��=F�<Y#�1i-;QB e;����.,-�f�$�3,W��� P N�7 ��;69>M>�����.,-�Fa�M �3,�=��3,
Z�9�h�m�7 O4X 9$�1m<N��!� P N6,-�&YH,59$U?�4N69$,-�gU ;��6Z�7�� O ���!,59�,-�Fa@� O ��=6,59$�V���3,
BQe;����.,-�V�4; P NR=6,59�,-�VBD�17�N6,-BD�17��!� P N6,-�fw#9C;���=�S!� X ,-�
[4,59$�.7.,-N6,-�F���
Y#�!,-�%�4S!S3,-�qi-;69 �:,-N�,59�i-� X ;�� X a�=��3,J��� P NE=6,59%m�9C�1Z�7��!� P N6,-�fz�,-�!7.,J=6,59/# 9�h�m�7 O4X 9$�1m<N��3,
i-;@M8,-��=6,-�EM O S!S!,-�
�
no�!�RS3,-N�9�9�,-� P N6,-�v;���=Vm�9�,-���.M:,59$7.,-�6�`; P NF�

uW��xE,5h�� � no9$S!�4� X ,-���

J. von zur Gathen, J. Gerhard, Modern Computer Algebra

�`�4B�0�9$�!= X , ]#���3[4,59$���!7 hqp_9�,-���-a��`�4B�0�9$�!= X ,4ad��������a<{.z��L+`[ \ �4"�� \ � F � �B� F a �#{ Y � �B� F z�,-�37.,-�

Y#�4� �`; P N�x O =6,59$� � O B�m�;67.,59gT S X ,50�9$�k[ O � ���_[ O � i-;�9Vw
�17�N6,-�L;���= ���8w#,59$N��19C= M>�39$= �$� P N ��� P N�,59Di-; ,-� \
�6,-B z�7��4��=��19$=6M8,59�Z e;�02,59a� O B�m�;67.,59C�4S X ,50�9$�q,-��7 M>� P Z4,-S!�F��no�W�!�.7J�.,-N69AS!�3,50G,5[ O S!S��4;6U?0G,59�,-�37.,57�BD�!7JN��!�.7 O 9$��� P N6,-�
no�!��S!,-�37�;�� X ,-��;���=QT#��B�,59�Z�;�� X ,-�Fa2[��3,-S3,-� �8,-�!�.m��!,-S3,-�Fa'�8��S!=6,59$�Q;���=QT#�@M8,-��=�;�� X ,-�Q� O M>�!,�,-�!�6,59$Y
�3,-S3i-�4N�S�[ O �e]>0�;�� X ���4;6U X �10G,-�F�HY#�4� �`; P N 0G, X �!���@7DBD�!7A,-���6,59Vz��4BDBcS!;�� X B O 7��3[��3,59�,-��=�,59DT ��M:,-��=�;�� X ,-�FaH;F� ���8x O =6,-S!S!�!,t\
9$;�� X [ O �]�8h P S O N6,*)6�4��\ x O S!,5Zbe;�S!,-�V;���=gs
z�T>\IYH,59$� P N�S e;����.,-S�;�� X a�=��3,
�.mbe�17.,59%��� P NR=6,59vno��7 M>� P Z�S�;�� X =6,59%�IeO 7�� X ,-�
/%N6, O 9$�3,
M>�!,-=6,59%�4;6U X , X 9$���G,-�EM8,59$=6,-�F�
Y#�!,.#J�1m��37.,-Sb���!��=R��� P N�Kk, X 02,59$,-�37.,59$��=6,59\� O BDm�;67.,59$�4S X ,50�9$��0G,-���4����7 ��no;�Z�S!��=Fa@+>,5M%7 O �daGw
�4;@�6a-�6,59$BD�17
;���=
u �!S!02,59$75�:Y
�4�R,59$�.7.,y��7��19�7.,57fBD�37R=6,-� X 9C;���=�S3, X ,-��=6,-� T#S X4O 9$�!7�N�B�,-�Li-;69fx�;�S37��3m�S��3Z �17�� O � ;���=�Y
�3[��!��� O � � BD�37
s%,-�.7��C��u#�4;6m�7.7�N�,-BD���10G,59>�!�.7v=6,59>n:;6Z�S!�!=��!� P N6,#T S X4O 9C�37�N�BA;��v�!�V[4,59$� P N��3,-=6,-�6,-��z�m��3,-S!�19$7.,-�V;���=RT ��M8,-��=�;�� X ,-�
M>�3,&# ,57.7.,-��0�9�e; P N6,4a�p��19�7��!�4S30�9C; P N6i5,59CS3, X ;�� X a�s%,-��;�S!7��4�@7.,-� ;���= z�;60�9�,-�$;�S37��4��7.,-�k,57 P �HT S!S!,c=��3,-�.,VT S X4O 9$�37�N�B�,-�
M>�3, �4; P Ny=��3,A��mbe�17.,59�,-�y������=�=�;69 P NQ� O 9 X U e�4S37�� X ,DT ;6U?M`�4��=����4���4S!h��.,-��0G, X S3,-�37.,575�K��S!�4�6Z��3,59�7#M>�39C=�=��!,-�.,-�$#J�1m��37.,-S
=�;69 P NRT ;���� e; X ,J�!�R=��!,\#��4S3,-��=6,59�Z O 9$9�,5Z�7�;�9-a�/ O ���.h���7.,-B�,�;���=q=��!,G� O =��3,59$;�� X BD�376�6�`u>\y� O =6,-�5�
u �4;6m�7.7�N6,-BD�c=�,-�>i5M8,-�37.,-��#J�1m��37.,-S!�/+>,5M%7 O �Q�!��7>=��3,�� P N��6,-S�S3,�T 9$�37�N�B�,57��!Z<��n:�>0G, X �!����7%BD�37 ,-�!�6,59#Y#�19C�.7.,-S!S!;�� X
=6,-�_#J�19C�17���;60�� \ T#S X4O 9$�37�N�BW;��-a@=6,59:=��!�.Z�9�,57.,-�D;���=c� P N���,-S!S3,-�p� O ;�9$�3,59�7.9$�4���.U O 9CBD�17�� O �D0<�!�Hi-;�B T S X4O 9C�37�N�BA;��H[ O �
z P N eO ��N�� X ,�;���=Lz�7.9$�4�$�.,-�F�oY
�4��� P N U O S X 7g,-�!�6,�n:�!�6U e;�N69$;�� X =�,-� + ,5M%7 O ��[4,59�U?�4N�9�,-���VBD�37&# O ��[4,59 X ,-�6i5[4,59CN��4S \
7.,-�X� ��;�S!��� \ xE,-� X ,-�-�Ca�p O S3h�� O BWM:,59$7.02,59$, P N���;�� X ;���= { �@7.,59$m O S��17�� O �F��T ��� P N�S!�!, �4,-��= M>�39$= BD�37 =6,-B � P N��6,-S!S3,-�
no;6Z�S!�!=���� P N6,-�fT S X4O 9C�37�N�BA;�� =��4�#u#�4;6m�7.7�N�,-BD�q=6,-�
,59$�.7.,-� #J�1m��!7.,-S!�#M:,-�37.,59 X ,5UCe;�N�9�75�2n:�#U O S X 7
,-�!� #J�1m<�37.,-S>e;�02,59
� P N���,-S!S3,Dxf�17.9C��)�BA;�S37��!m�S!�3Z1�17�� O ��BD�37J=6,-B �?,59C�.7.,-���
T#S X4O 9$�37�N�BW;��
[ O � z�7.9$�4����,-�y� O M �3,�YH,59�U �4N69�,-�kUCe;69J�.mG,5i-�3,-S!S!,
xf�17.9$�!i5,-�Fa�i4�9�#��=�e;���� 0G,-�.,57.i57.,a�?KL�3,-=�,-BD�4�����C�D�#e;698=��3,vU O 9�7 X ,-� P N69$�37.7.,-�6,59$,-�g;���= UCe;69:=��3,6# O B�m<S3,*)��!7 e�17��.7�N6, O 9$�3,
�!�@7.,59$,-�����4��7.,-�gT#S X4O 9$�37�N�B�,-��[ O �Rz�7.9$�4���.,-�g;���=c[ O �cK��!� O4X 9$�4=cM>�39$=c�4;6UF=��3,/%b�37.,59$�17�;69:[4,59�M>�3,-�.,-�d�D�8,-� P N�S O ���.,-�
M>�39$=q=��4�6#��1m��37.,-SFBD�37%=�,59>�.7.,57�� X ,-�u� O ;69$�3,59$7.9$�4���.U O 9$BD�17�� O �RBc�37%T ��M8,-��=�;�� X �4;6Ur�`�!S!=6Z O BDm�9�,-����� O �F�
Y#�4�&#J�1m��37.,-S>w
�4;1�y�!�.7�=6,59p���1Z�7 O 9$�!���!,59$;�� X [ O � p O S3h�� O B�,-� X ,5M �!=�B�,575�Hno�D,-�@7�NIe�4S!7�i-;��Ie� P N��.7DT S X4O 9$�37�N�B�,-�
i-;69.���1Z�7 O 9$�!���!,59$;�� X [ O ��p O S!h�� O BD,-��e;60G,59 ,-��=�S�� P N6,-� #geO 9�mG,59$�FaGi4� �#�I=��!,DT S X4O 9C�37�N�B�,-�k[ O � �8,59$S3,5Z1�4B�m ;���=
�`�4�@7 O 9�\|^G�4���.,-��N��4;��5�_Kk,-�37.,59q=��3,�u>,-����,-S!� P N�,]%I�3U?7�;�� X �$B�,57�N O =6,E�!� p O S3h�� O B�9$��� X , e;60G,59Dm6\ �4=���� P N6,-��^G�4N�S3,-�da

35



=��3,�i-;�B ^F�4���.,-��N��4;�� \ T S X4O 9$�37�N�BA;��
i-;69A^G,59$S3, X ;�� XRX �4��i5i-�4N�S!� X ,59Ap O S!h�� O BD,DUCe;�N69�75�bz P N�S!�3, ��S!� P NQM>�39C=�=��3,gw
�37 \
7.,59�0��4���!��9�,-=�;6Z�7�� O �Q��� P N %d,-����7.9$� \N%d,-����7.9$� \N% O [ �4�.ig0G,-� P N69C�3,50G,-��;���=kBD�37J=6,59$,-�yu ��S3U),�=��!,Dp O S!h�� O Bc�!�4S!�37 e�17 =6,59
p_9$�!BDi5,59$S3, X ;�� X X �4�6i5i-�4N�S!� X ,59�p O S3h�� O B�, X ,5i5,-� X 75��T#S!��M8,-�37.,59�,vT ��M8,-��=�;�� X ,-�AM8,59$=6,-� ;F�1���4���!BA;�S37��4�6,8=�� O m�N��4�6\
7��!� P N�,JT>m�m�9 O )6�!BD�17�� O ��,-�q02,-N��4��=6,-S37v;���=RT#� X 9$���G��B�eO4X S!� P N�Z4,-�37.,-�R�4;6U��89�h�m�7 O �.h��.7.,-B�, [ O 9 X ,5UCe;�N69�75�
{|B #J�1m��37.,-S6��,59$BD�17cM8,59$=6,-� p_9$��B�i-�4N�S37.,-�.7D;���= p_9C�!B�i5,59$S3, X ;�� X ���4S X4O 9$�!7�N�BW;�� U e;69 X �4�6i5,Q^G�4N�S3,-� 0G,-N��4��=6,-S!75�
Y ,59f,59$�.7., p��19$� X 9$�1m<N�UCe;�N69�7�e;60G,59E=��4�fz�7�;�=���;�B [ O � �`�19$BD� P N��1,-S \|^F�4N�S3,-�Li-;�B p_9C�!B�i-�4N�S37.,-��7V[ O � z O S O [ � h
;���= z�7.9$�4���.,-�F��Y#,59�U O S X ,-��=6,V,-�@7�NIe�4S!7W,-S3,-BD,-�@7��19�,����1Z�7 O 9$�!�$�3,59$;�� X �$�4S X4O 9$�37�N�BD,-� M>�!,gp O S!S!�19$=����R\J;���= �?m6\$�H� \
xE,57�N O =6,4avY
��) O � � �q9$�4��= O B � ��;��19�,yxf,57�N O =�, � S!,-�!=6,59 O N��6, YH,59�U?,-�!�6,59$;�� X i-;�B ��;��4=69$�17���� P N6,-��z��!,50-�D� O M>�3,
,-�!�6,/�8,-� P N69�,-�30�;�� X =6,59:,-S!S!�3m�7���� P N6,-��#�;69�[4,-��\ xf,57�N O =6,%[ O � %d,-���.7.9C���9�8,-� P N�S O ���.,-�gM>�39$=c=��3,-�.,-�q#J�1m��37.,-S�Bc�37o=6,59
Y O 9$�.7.,-S!S!;�� X [ O �A=��3[4,59$�.,-�(YH,59$� P N�S e;����.,-S�;�� X ���.h��.7.,-B�,-�da-�!���.0G,-� O ��=�,59�,_=6,-B �4;�U O 0<� X ,-�Ws>,-��;�S37��17.,-�W�4;6U?0��4;6,-��=6,-�
s#z�T>\|z P N�,-BD���
Y#�4��S3,57.i57., #J�1m<�37.,-S��!�.7J��� P N@7�S��!�6,-�19�,-�Q�4S X ,50�9C�4�!� P N�,-� w
S3,-� P N�;�� X ���.h��.7.,-B�,-� X ,5M>��=�B�,575�K+#� P N n:�!�6UCe;�N69$;�� X [ O �
w#9 eO 0��6,59$0��4�.,-�VM>�39$=g=6,59<�`; P N�0G,59 X ,59$� P N6,JT S X4O 9$�37�N�BA;��:02,-N��4��=6,-S375a�;���=V,-�8M:,59$=�,-� X , O B�,57.9$�!� P N6,JT#�@M8,-��=�;��6\
X ,-� X ,5i5,-� X 75�E�8,-�8=6,59t# O B�m�S3,*)6�37 e�17���;���7.,59$��; P N�;�� X M>�!9$=kU?,-�.7 X ,-�.7.,-S!S375a�=��B��=��3,-�.,59 X 9$;���=�S!, X ,-��=6,cT#S X4O 9$�37�N�BW;��
=6,59$#JS!�4���.,�=6,59 = O m�m2,-S!7 \ ,*)�m O �6,-��7��3,-S!S3,-��T S X4O 9$�37�N�B�,-�Q�4� X ,-NbeO 9�75aFM O =�;69 P NQ�.,-�!�6, s%,-� P N�M:,-�37.,D��B �4S�S X ,-B�,-�!�6,-�
�.,-N69A,-�!� X ,-� P N69 e�4�6Z�7A���.75�bn:�WU O S X ,-� T>0<� P N����37.7.,�e;�02,59A�.h�B�0 O S!�!� P N6,g{|��7., X 9$�17�� O �Fa�;F������Bc�37A=�,-B T#S X4O 9$�37�N�BW;��
[ O ��s O 7�N��.7.,-�!� ;���=y/b9$� X ,59-a�;���=��.h�B�0 O S!�!� P N6,gz�;�BDBD�17�� O ��BD�37�=6,-B w O �.mG,59.\ T#S X4O 9$�!7�N�BW;��5�I]#�@7.,59 =6,-� T ��\
M:,-��=�;�� X ,-�q���!��=g;F�6����p�,57.9$� \N+ ,57.i5,J;���=q�4;67 O BD�17��!� P N6,-�6�8,5M8,-�!�.,-� �?[ O ��� O 9CB�,-S!���oi-;k!���=�,-�F�6z P N�S!�!, ��S!� P NgM>�39C=
i-;�B T 0�� P N�S!;@��=��4� �8h P S O N6,*)6�4��\N�8,-�!�.m<�3,-SF�4;��%=6,59 no�!�6U e;�N69C;�� X �4;��.UCe;�N69$S!� P Nc0G,-N��4��=6,-S375�
Y#�4� �`; P N =6, P Z�7�=6,-� z�7��4��=��19$=��.7 O �D,-�!�6,59b,-�!��\�0����di5M8,-�!�.,-B�,-�.7.9C� X ,-�.Y O 9CS3,-��;�� X e;60G,59 � O B�m<;67.,59$�4S X ,50�9C�%�10d�1] ��\
7.,59`�4��=6,59�,-B M:, X ,-�R=�,598[��3,-S3,-� �8,-�!�.m��!,-S3,4a�N����.7 O 9$�!� P N6,-�cT#��B�,59$Z�;�� X ,-�g;���=&YH,59�M8,-�!�., �!��7o,-�v�4S!�L�8, X S3,-�37�S3,5Z�7 e;69�,
�.,-N69Ai-; ,-B�m�U),-N�S!,-�F�bY
���!���.0G,-� O ��=�,59�,c=��3,g/%N6,-B�,-� =6,59A,59$�.7.,-� 0G,-�!=6,-�l#��1m��37.,-So��,-N69A�4;��.UCe;�N69$S!� P Nk0G,-N��4��=6,-S!7
;���= �!S!S�;��.7.9$�3,59$7�M8,59$=6,-�Fa_�!��7D=��3,-�.,-���`; P N �4; P N i-;�B z�,-S30��.7��.7�;�=��!;�B X ,5,-� X �6,575�8no��Z1�4��� M8,-�37.,59D{ B�m�;�S��.,qUCe;69
Y O 9$S3,-��;�� X ,-�g�4� ��� P N�N O�P N�� P N�;�S!,-�R� O M>�!,>U e;698T 9�0G,-�37�� X ,-BD,-�!��� P N��1U)7.,-�g�4�Ez P N�;�S3,-� X ,502,-�d��{ P NVM e;���� P N6, =��3,-�.,-B
�8; P NR,-�!��,-�R0�9�,-�37.,-��%I,-�.,59�Z�9�,-�!�5�

�#��uW�<x��17.i-�17t� u ,-�!=6,-S30G,59 X �

G. Gramlich, W. Werner, Numerische Mathematik mit Matlab
Eine Einführung für Naturwissenschaftler und Ingenieure

=6m�;��6Z�7hYH,59$S!� X a<u ,-�!=6,-S!02,59 X a6"B[�[�[�a<{.z@�h+ � \ �4�4"���"�" \ ��� \��Aa F ���gz2�3a�Y x "���a [�[��

�������	��
y,59�U)9$,-;67���� P N �!�QK��!����,-��� P N��1U)7�;���=k{ ��=�;��.7.9C�3,��!BDB�,59 X 9 eO �4,59$,59t�8,-S!�3,50�7�N6,-�37JU e;69J��;�B�,59$�!� P N6,&�8,t\
9�, P N���;�� X ,-�V�4S!S3,598T>9$75�6^G;�9on_9 X e�4��i-;�� X =�,-�q�`�4���!��m�9 O4X 9$�4BDBc�o,*)6�!�.7��3,59$,-�Di-�4N�S39$,-� P N6,#� O4X ,-���4����7.,
����������������� UCe;69
�.mG,5i-�3,-S!S3,59�,VT ;�U X �10G,-� M>�3,Vi4� �#�o=6,59cz��!BA;�S!�17�� O ��=6h����4BD��� P N6,59cz�h��.7.,-B�,4�_Y
�3,������ �!�"�$#&%('*)"+-,.�������������L�.7.,-S!S37
,-�!�6,Jz P N����37.7��.7.,-S!S3, i-;q=6,-B � O B�m�;67.,59C�4S X ,50�9$�4�.h��.7.,-B/����0���1Di-;�9qYH,59�U e; X ;�� X ;���= X ,-�.7��17.7.,57#=��4BD�378�4; P NR��h�B \
0 O S��!� P N�,/�8,59�, P N���;�� X ,-�d��z6�3, X ,-NIeO 9�7`i-;�B %I�!,5U),59$;�B�U?�4� X =6,59%z�7�;�=6,-��7.,-��[4,59$��� O �g[ O �2�����3�4��
Ia��4��� O ���.7.,-�gBA;@�
���3,J�.,5m��19C�17 X ,5Z �4;�U)7%M8,59$=6,-�d�

KL�!,%=6,59o/%�37.,-S�Z�S!�19:�4�6i5,-� X 75a@B eO�P N@7.,#=��4�_�`; P N&+#�17�;69�M>�����.,-��� P N��1U?7�S3,59_;���= { � X ,-���3,-;�9�,`,-�!�6U e;�N69�,-� �!��=��!,%��;�\
B�,59$�!� P N6,%xf�17�N�,-BD�17��3Z�j�M8�4�HN��!,59�[ O 9$9$�4� X � X ��;�B�,59$��� P N6,L%I���6,-�19�,vT S X ,50�9$�#0G,-=6,-;67.,57bjW;���7.,59EYH,59�M:,-��=�;�� X [ O �
�����3�4��
I�1Y
�3,-�:�!�.7_�!B M:,-�.,-��7�S!� P N6,-�D�4; P Nc�.,-N�9 X ;67 X ,-S!;�� X ,-�F��{ B w#, X ,-���$�17.i i-;�[��3,-S3,-�&�We; P N6,59$�cBD�37>e�4N���S�� P N6,59
^G�3,-S!�.,57.i-;�� X ,59$� P N eO m�U?7���� P N =��4��[ O 9$S��3, X ,-��=6,8��� P N�7�=��19$�!�Fa ,-�!�6U � P NA,-�!�Wm��4�19E# O�P N69�,5i5,5m�7.,8U e;69_z�7��4��=��19C=��4;6U X �102,-�
i-;����4BDB�,-��i-;��.7.,-S!S3,-�da�� O ��=6,59$��� �!Brs �4N�B�,-�g=6,-�o�4;6Ud=��3,-�.,-B +#�3[4,-�4;qx�eO4X S!� P N6,-���HM>�39$=c�4; P NV�!BDB�,59oM>�3,-=6,598�4;6U
=��3, ��;�B�,59$�!� P N6,-�fz�7��10���S!�37 e�17`[ O �vYH,59�U �4N69�,-� O =6,59 =��3,$# O ��=��!7�� O ���3,59$;�� X [ O ��p_9 O 0�S!,-B�,-�q,-�!� X , X �4� X ,-�d�

Y O � ,-�!�6,59�Z�;69�i5,-� no����S3,-�37�;�� X �10 X ,-�.,-N6,-� X S!�3,-=6,59�7 ��� P N =��4���`; P N �����6,-;�� #��1m��37.,-S`;���= =69�,-�8T#��N e�4� X ,4�
^G;��Ie� P N��.7 M:,59C=6,-� =��3,fw#9C;���=�S!� X ,-� =�,59cT ��M8,-��=�;�� X [ O �5�������4��
 ,-�!� X ,5UCe;�N�9�75aH=��4��� P NLw#9$;���=�02, X 9C���2,q=6,59
%I�!�6,-�19$,-�VT#S X ,50�9C��0�i5M���=�,-�<+ ;�BD,59$�!� P N6,-�gs>, P N���,-���5�6Y
�3,
[4,59�0�S3,-�30G,-��=�,-�c�., P N��6#J�1m��!7.,-S<0G,-N��4��=6,-S!�c��� P Nq,-�!��\
�4��=6,59>S!���6,-�19�,�w
S3,-� P N�;�� X ���.h��.7.,-B�,4a�S��!�6,-�19�, T#;�� X S3,-� P N��.9�, P N���;�� X a�no� X ,-�@M8,59�7.m�9 O 0<S3,-B�,4a6{ �@7.,59�m O S!�17�� O �Fa���� P N@7�S!�3\
�6,-�19�,%w
S3,-� P N�;�� X ,-�W;���=J=��3,8��� P N�7�S!�!��,-�19�,oT#;�� X S3,-� P N��.9�, P N���;�� X �h��,-=6,-� #J�1m��37.,-S�,-�@7�Nbe�4S37b,-���6,:s>,-�!N6,_[ O � e] 0�;�� X � \
�4;6U X �10G,-�V� O M O N�S<i-;g=�,-�c0G,-N��4��=�,-S37.,-�D7�N6, O 9$,57��!� P N�,-� # O �6i5,5m�7.,-�V�4S!�:�4; P NVi-;g=�,59�,-�cm�9$�1Z�7���� P N6,-�gT ��M8,-��=�;�� X
�!�
�������	��
I�@�:,5M8,-�!�.,W���!��=VZ1�4;�B i-;v!<��=6,-�Fa6=��1UCe;69%�10G,59%i-�4N�S39$,-� P N6,$YH,59$M:,-�!��,J�4;6U�M:,-�37.,59$UCe;�N�9�,-��=6,\%I�37.,59C�17�;69-�

Y O �f=6,-��=69�,-�dT#��NIe�4� X ,-�E�!�.7>=�,59%,59$�.7.,A=6,-B �.h�BW0 O S��!� P N�,-�Rs%, P N��6,-�fBD�!7%=6,596����� �!�"�$#&%6'*)	+-,������"������� X ,t\
M>�!=�B�,5787G=6,59
i5M8,-�37., X �30�7#,-�!�6,-� e] 02,59$0�S!� P Z e;60G,59#=��!,An:� X ,-��� P N��1U)7.,-�k=�,59 M>� P N�7�� X �.7.,-�kx��17.9$��)�U?�1Z�7 O 9$�!�$�3,59$;�� X ,-�
;���= =6,59�=69$�37.7.,g,-�@7�NIe�4S!7Ai-�4N�S39�,-� P N6,g{ ��7.,59$�6,57��4=69�,-�$�.,-� i-; BD�17�N6,-BD�17��!� P N6,59gz O U?7 M`�19�,4a���� P N@[4,59$0be�4��=6,-�X� ;���7.,59

36



�4��=6,59�,-B'�4; P NR=��3, ��� P N X 9$;�m�mG,(� O B�m�;67.,59$�4S X ,50�9$� ��� O =�,59%^G,-�37�� P N�9$�3U?7.,-�g;���=gpo9 O4X 9$�4BDBW0��30�S�� O 7�N6,5Z4,-�gi-;69<+ ;�\
B�,59$�!� P N6,-�Ex��17�N6,-BD�17��3Z2�

Y#,-B �`; P NfS!�3, X 7>,-�!�6,t�`Y 0G,-� a�=��3, i-;�� e�4B�7�S!� P N6,-�E��B �`; P Nf0G,-�.m�9 O�P N6,-��,-�Ep_9 O4X 9C�4BDB�,-�f=�,-��z O ;69 P , PtO =6,
,-�@7�NIe�4S!75��Y
�3,(�8,-��;67.i-;�� X =6,59,�vY ��,57.i57 �4S!S3,59C=��!� X �8,-�!�6,
[ O 9$N��4��=6,-�6, �������4��
6\ { ���.7��4S�S!�17�� O �g[ O 9$�4;��5�

n_7 M8�4� �.7 eO 9�,-��=�������=y=��3,ci-�4N�S!S O �.,-� ��;@��� O 7.,-�da�=��!,gBD�37�;��@7.,59A=6,-�l%I,-�.,C��;@��= O�P N i-�!,-BDS!� P N N6,-BDBD,-�F� 3 T �
,-�!��� X ,-� z�7.,-S!S3,-�JN��102,-�W��� P NW=��!,_0G,-�!=6,-�(# O �4;�7 O 9�,-��M O N�S���� P N@7 X ,-��e; X ,-��=A�10 X ,-�.7��!BcB�75�4z O �!��7I,-����� P N�,59$S!� P N���� P N@7
�IeO 7�� X aG�!���6,59$N��4S30f[ O �QUCe;��6U:z�,-�!7.,-��i5M8,-�!BD�4S�i-;�,59$S e�4;�7.,59$�Fa2M8�4� ��� 0G,-=6,-;67.,57��?0G,-�!=6,Ax��4S3,��.,-S30<�.7.[4,59$�.7 e�4��=�S!� P N
�!� ,-�!�6,59 ��;@��� O 7.,4� �5���C�qY O �L� O S P N6,-� #�S3,-�!��� X Z4,-�!7.,-� �10 X ,-�.,-N6,-� Z1�4��� =��4� �`; P N O N��6,fn:�!��� P N69 e�4�6Z�;�� X ,-� UCe;69
,-�@7��.m�9�, P N6,-��=6,aY O 9$S3,-��;�� X ,-��,-BDm�U O N�S3,-�fM8,59$=6,-�d�2n:�!�Qz�7�;�=6,-��75aG=�,59#,-�
Z O BDm�S3,57.7 =�;69 P N X ,-�19�0G,-�37.,57
N��175aF� O S!S37.,
� O M O N�S�e;60G,59W[4,59C��e;��6U?7�� X ,qw
9$;���=6Z4,-���@7��������.,c�!� +#;�B�,59$�!� P N6,59�xf�17�N�,-BD�17��3Z��4S��W�4; P N e;60G,59�,-�!��� X ,gm�9$�1Z�7���� P N6,
n_9�U �4N69$;�� X �!B ] B X �4� X BD�37 �������	��
E[4,59�UCe; X ,-�F�

Kk,59$�6,59
xy�<z�,-��S3,59.� xf�4����N6,-�!B �

D. Nowottny, Mathematik am Computer

z�m�9$�!� X ,59.\IYH,59$S!� X aF��������a2{.z��L+ � \ � F [ \ ���B[4��" \ ��ab"��B[DmI�3a�Y
x F ��� �B[��

'*)"+-, ����)"+ #�� )���� ���	��
 + �
�A[4,59$��; P N�75a�,-�!�6,#Z�;�9�i5, no�!�6U e;�N69C;�� X �!�q=69$,-�<M � P N�7�� X , ;���=V7 h�m��!� P N6, p_9 O4X 9$�4BDB \
�.h���7.,-B�,4aI� e�4BDS�� P N %��5/ n �Aabx�TH/6%IT,� ;���=yx��1m�S3,�i-; X ,50G,-�F�IY
�4�.�`; P Ny,-� X �6,57W��� P Nyi4� � ���4S!�(�8, X S3,-�37.7.,*)�7AU e;69
#J;69$�.,��!��u O�P N�� P N�;�S39�, P N6,-�6i5,-��7.9�,-�Fav=��3,yz�7�;�=��3,59�,-��=6,��!� =��3,��8,-��;67.i-;�� X =��!,-�.,59RBD�17�N6,-BD�17��!� P N6,-��z O U?7 M`�19�,
,-�!�6UCe;�N69�,-�F�2no� X �30�7
Z4,-�!��,4a2M �3,�N6,-;67.,�B�,-�!�.7Ve;60�S�� P NFaG=6,-B �`; P Ny02,-� X ,5UCe; X 7.,&�`YAaF=��3, =6,-�kpo9 O4X 9$�4BDB PtO =6,�=6,59
i-�4N�S39�,-� P N6,-���:,-���.m��3,-S3,A,-��7�NIe�4S3787F=��3,-�.,AZFeO ���6,-�&Z ,-= O�P N�[ O �Q,-���6,-B �!B �`; P Nk�4� X , X ,50G,-�6,-� ��/%pH\|z�,59�[4,59JN6,59$;��6\
7.,59 X ,-S!�4=6,-��M:,59C=6,-�F�r� e;�9W=6,-��,59$���.7�N��1U)7W{|��7.,59�,-�����!,59�7.,-� M>�39$=y=��3,-�.,cZ�S3,-�!��,Di-;�� e�17.i-S!� P N6,qx e;�N�,gZ4,-�!� u#�!��=6,59$���!�
=��19$�.7.,-S!S!,-�F�9�8,-� O ��=�,59$�8m O �$�37��3[DN6,59�[ O 9$i-;�N6,50G,-�g�$�!��=V=��3,>[��3,-S3,-�q�!��7.,59�,-���$�4�@7.,-�Fa�Z O �6Z�9�,57.,-�RT#;6U X �102,-���.7.,-S!S!;�� X ,-�
;���=GY#�!�$;��4S!�!���!,59$;�� X ,-�Fa-=��3,o0G,-N��4��=�,-S37IM8,59$=6,-� 71=��3,-��,8�4S!S!,-�!�W�$�!��=�=��3,8T#��� P N��J�F;�� X =6,-�r�8; P N6,-��M8,59�75a4�4; P N M8,-���
,57�S!� P N�,`=��3,-�.,59r�:,-���.m��3,-S3,80G,59�,-�37��I\ [4,59$�.7.9�,-;�7 \I�4���4��=6,59�,59oz�7.,-S!S!,:m�;�0�S!�3i-�3,59$7I���!��=d� no��� O S�S��10G,59H��� P N@7�[4,59$� P N�M>�3, X ,-�
M:,59$=�,-�Fa<=��4�$�>,-�#UCe;69EZ.,-=6,-�
=6,59 =�9�,-�bpo9 O4X 9$�4BDBD,�,57�S!� P N6,A02,-�$�.,59�,W;���=f�4;���UCe;�N�9$S!� P N6,59�,
\ ;���=��!�f=�,59#s>, X ,-S��10G,59
�4; P N�M8,-�.,-��7�S!� P ND7.,-;6,59�,59$,t\bno�!��UCe;�N�9$;�� X ,-� X �30�75�4Kk,598��� P N X ,5i-�3,-S37_UCe;69�% � / n �Wa�xfTH/6%bT � O =6,59:x��1m�S3,%;���=�=6,59�,-�
�6,-�!��N6,-�!7.,-�f�!��7.,59�,-�����!,59�75a<� O S�S37.,�i-;�,-�!�6,59
�4��=6,59�,-� o
;6,-S!S!, X 9�,-�3U?,-�F�<Y#,-;67�S�� P N6,Dz P N@MWe� P N6,-�QN��17 =��4� �`; P NFa<M8,-���
,-�%;�B no9�Z�S e�19$;�� X ,-�V[ O �fp:NIe�4� O B�,-��,-� X ,-N@75a2�4;6U�=��3, BD�4�Ri4� �#�<�!�R=�,59,� O B�m�;�7.,59$�4S X ,50�9$� �.7 eO �475�Fz O M>�39C= � �4;6U
z2�d�4�4�H�`9�, P N@7 S!�4�3,-��N��1U?7%=��19�e;�02,59v�.mG,5Z�;�S!�3,59$75a�M`�19$;�B x��1m�S3,J�4S��6%:eO ��;�� X =6,59#w
S!,-� P N�;�� X

S��K���'����S��K� "
����� � (1)

�6,50G,-����� ���4; P N������>"�S!�3,5U?,59�75��Y#,59#u �!��M8,-�!�5a�=��4�$�%=��3, [ O �Qxf�1m<S3,J0G,59�, P N��6,57.,G%8eO ��;�� X \ "DZ O 9�9�,5Z�7 �!�.75a
M:,-���cBD�4�c=6,-�&% O4X �19$�37�N�BW;��o�4S!����;���Z�7�� O �g�4;6UG=6,-��Z O B�m�S!,*)�,-�q^G�4N�S3,-� 0G,57.9$� P N@7.,575a�U),-N�S375�@po�!Z �4��7_�!�.75a@=��4���_=6,59
T ;67 O 9W;��@7.,59W=6,59 7.9�,*�G,-��=6,-� e] 0G,59$� P N�9$�3U?7��4��� ��� F T P N@7�;�� X �6,-N�S3,59	�q,-�!�6,-�Q,-� X ,-�6,-� no�!� X �10G,5U?,-N�S3,59 =6,59�x��1m�S3,t\
{|��7., X 9$�17�� O � �4��S��4�.7.,57 �`a3a w#,-S3, X ,-��7�S!� P N Z O BcB�7�,-�A[ O 9-aH=��B�yx��1m�S3,VU?�4S!� P N6,Rn_9 X ,50����!����,gS!�3,5U?,59�7g�3�3� ���_Y ,-� /b,59$B� ���
��� ��� 9! #"4S!�%$��& 59�7' 59`�)(cx*"1m�S& #=�;69 P Nc=+ #( �, 5U� -N�S m.-9S�2'/�f��B7�	10329f �546"7(8$.79 -S!S) %[ O (]m3-9S92�/�f �B7:/ 	1032�f��5454��?0; #" P N�79 

=��& <#JS)"4BDB< 59$;8( X ���f;8(�= M>;=(�=+ 59�7>$�� P NFa4M?"19C;�B =8"7$�{@(@79 X 9A"4SHe;60; 59H=��& #$9 #(�/: 59$BB(�� P N@7�\ M �& C 59�M?"19$79 57 \D"19 P $��%(
� )1� 59 X �30�75� n,$b�%$.7�Z!">=�;69 P N8"4;8$I0; 5Z."7(8(�75a =8"7$A$�x*"1m�S& :M>�& E"4; P NF"7(�=+ 59! h� O BDm�;679 59A"4S X  50�9A"7$.hG$.79 -BH X  5M �)$!$9 :{I(�79 X 9A"4S& 
U�"4S)$ P N�01 59A P N8(+ #( 7b=8"7$AN��& 59Wi-;69AYJ -B O (=$.7.9A"17�� O (�[7 59�M? #(�=+ 579 ��? -�)$.m��& -S:�)$.7LZ9 -= O�P N S& -=�� X S!� P NK -�)( z�hG(�7!"J)�U� -N�S& 59
01 -�
=+ 59�no�)( X "10; 4�vYJ 59*"4;8$ X  #$.m�9 O�P N+ #(�m O $$�37��3[7 kno�)(�=69$; P Z<a`=+ #(�=��& k[��& -S& #(L$ P NIeO (+ #( �, -�%$.m��& -S& Q=+ #$v�`; P N+ #$
N��)(�79 59$S)"7$!$9 #(da�M �39$=M 57 MC"7$ X  57.9 e;60�7>=�;�9 P NR=+ 59N"19�7�� X  J�)(�N="4S37�S!� P N+ 
x e"7( X  -S �

KL��S!N+ -S!B'KO 59A(8 59G� uP -��S30�9 O (8(-�
3Authors who are interested in good exposition should avoid footnotes whenever possible, since footnotes tend to be disctracting; Donald

E. Knuth, The TEXbook.

37



Lehrveranstaltungen zu Computeralgebra im WS 2000/2001
� Rheinisch–Westfälische Technische Hochschule Aachen� #������
 , �N
��	�"� ��� ).��+ #%�.
 � #
���	) ��
 �3� � ��� ��)���# ��
 � )"+ #&��� � � � � + �8� '*)N�3���5a<wA�6u ���6a6]W�@#JS& -�)(Fa9YW�6Y
�& 57.9$� P NFa�p��
�C� ).��+ #%�.
 ����� � ���7� )�� � # �
�!��� #
�2'*) � ���5a2wA��u#���6a�]W�1#JS& -�%(Fa6p F
� �����8#-+-������� �8#
� �8%�, )�� +��


� � ����# ���-������� � ����� ��� ����� #-+ '*) � ���5a1YA��Y
�& ��� $� P NFa�]���#JS& -�)(Fa6n>�<w eO  $S!� P NFa e]!�

� Universität Bayreuth"6# �N� �!�8+ � ��+ � 
 � + 
G�!����a�TW�C#  � �#1 � a�Y F � e]!�
$ ����# �
� 
��	����+-, �!�7� # �taGT���#  � %#; � -a�Y!�1� e]&�

� Freie Universität Berlin� ���	��
 + �
� )��'��� �
� )1a�#��<w�"��9 � �(<"7(=(Fa1Y)�

� Technische Universität Berlin$ ��� ��+ �N
 ��+ #
*"�,+ ) ,4� ����+-, �!�3� #&�,-�-Ca�xy�<p O N=$��5a1Y F
�3�8� #�� )3� � �'�4�3� #-+-,�� # ��%8, �,+ ) ,�������+-, �!�7� # � 
��.� � �'��� �
� )1a<x ��p O N=$��5a2z/�

� Technische Universität Darmstadt� �'�4�3� # +-,4� # �8%�, �0+ ) ,4� ����+-, ���3� #&�5a��6���21 P N3(<"7(=(Fa1+�� +W�3a1Y)�1� e]!�
$F� �A��+ �%�7� )N��,4# �0-�-Ca�{C�1�`�& -N�S a�Y F � e]!�
�C� ).��+ #%�.
 �4�C
���� #&%!$ �8�0-���� � )�� + � 
5��+ 
G�F
��.� � �35 ���.�3
��	� ����a
���1�21 P N3(<"7(=(Fa�xy�<s616m�m; � %�5a6p F
�C� ).��+ #%�.
 �87 ��# + �
�!��� +95 # % � ��
:�:�;* ���=< #>"!- � a
���1�?1 P N3( "7(8(Fa1+W� +��3a�p F
�C� ).��+ #%�.
 �4� � � ��+ � ����# �8%�, �0+ ) ,4��
:�:����� � � + ��� �5a<YA�C#@1+ X S) � -a�u��CY O4X �5a<p F
�C� ).��+ #%�.
 �A- �	� � ��� ����+ )"+ #&��� 
:�B�6" � � #C�D�E* ���H�.� �N�3+ ���7� )N��,4# ��%8, ����
��.����) ,4� ��� +-, �!�3�!�8+ # ��%8, ��� � � ���3� # +-,4� ���3F
��# � ���-�$# �3+ # ��%8, �)$F
G��*"���G*��
�H5 ���B�4����a��6�C�?1 P N3(<"7(8(Fa�uW�1�C"4�& � -aC�#��u	 #(�N8"1m<S a6p�I

� Universität Dortmund�3�8� #�� )3�6� ��� �!��� # ��%�, � � 
��.�J�8
 � �
� # �8%�, ���&<K�� ������* �D�ML � ��#&%�,5
:�:����� � � + ��� ����a<uW�<x �<x�eO S�S& � -a�z/�
� Universität Erlangen-Nürnberg� ���	��
 + �
� )��'��� �
� )1a'YW�<z:�� A -N�S a@Y)IB� e]0N
$F� �A��+ �%�7� )PO �,-Ca�u��2x� 5hG(Fa@Y)�
Q )3
 �3+-�8�8� #�� )3�)$F� �N�3+ ���7� )PO �taFx �C�C"D1+ � -a2z/�
"6# R �
�!����+ #&)���)�� � ��� � )1a.S � \ YA�FwJ 5h7 � -aCY)�� ���4���Ca2u��C#T1/ �i�U? -�!S a�Y F � e]&�

� Fachhochschule Flensburg� �	� ��5 )��B�"+ � ' )"+-, ����)"+ #�� � # + '*)N� � ��V��N
�� �;V�� �
�8) , �!��� ��+ �!%8,W��#��"�
�%-��3�3���
#-�XQ )3
 �3+-��+ 
/�"#�
 � a�p��:Y[Z��& �\& � a
Y)�1�
p��
- + �
� )"+ #&��� �H*��
���8) , �!��� � # + ' )N� � �K]6�N
��
� ' )"+-, �8� )	+ #%�	�
�%-��3�3��� #-�^Q )3
 �3+-��+ 
/�"#�
 � a<p��_Y[Z��& �\& � -a�Y!�1� p��
'*)	+-, ����)"+ #��@-�Va` � �:����5 )D�.�"+ � ' )"+-, ����)"+ #�� � # +�'*) � ���,]2� 
�� � ��+ 
3��# �
�!���B�4�@�4� � ' �%�"#&����#
�b���3� ��)"+ #��F
��.�
�4� � � ��%�,W��# �8%�, ���c-������7� ��)"+ #�� a2pb�.Y[Z��& �\& � a9Y)�1�
p��
"�V�` � �35 ���B�3
��	��� � � � + �8���
� �8# �d-�-,` ' )N� � �E])�N
��
� '*)"+-, ����)"+ #��"�
�%-��3�3��� #-�eL?�N
��.��� + 
3��#�
 � adp��fY[Z��& �\& � a
Y)�1�
p��

� Universität Hamburg� #������
 , �N
��	� #��a��#&� � �"�P�1
 + � � )"� � ���
� )1a'#��2w�"��9 � �(<"7(8(Fa1�?\Cg�h�Z�Z:13 A$
� Technische Hochschule Hamburg-Harburg"6# �N� �!�8+ � ' )"+-, ����)"+ #��0-�)1aC#D� \ u��2^F�>(�(H � �( "7(8(Fa�Y!�1� e]0N
"6# �N� �!�8+ � ' )"+-, ����)"+ #��0-�-CaC#�� \ uW�2^G�i(�(H � �(<"7(=(Fa9Y)I1� e]!�
"6# �N� �!�8+ � ' )"+-, ����)"+ #��0-�-�-Ca�p��C�C"��� A"�a�Y!�

� Martin-Luther-Universität Halle(Saale)'*)	+-, ����)"+ #�� � #-+ '*)	+-, %�)j�4a<uW�C�? #(6Z7 � -a2z/�
��+ )"+ # � + #���� #-+ '*)	+-, ����)"+ #&%�) 
��.� ' )"+-, %�)W�1a<uW�C�? #(6Z7 � -a�u � Y
�& ��� $�ih�ZFa uW�C�/ $�>�!$%h�ZFa<z3�

� Universität Heidelberg� ����# �
� 
��	����+-, �!�7� # �taGp��<x e1_\>\& � a@Y)�

38



� Universität Kaiserslautern� #���� �
 , �N
��	� #��a��#&�)$F� �N�3+ �%� � )N� ,4#&�5aFT��<w!13�%Z3(<"7(8(Fa@Y)�
�3�8� #�� )3�)$F� �N�3+ ���7� )N��,4# ��a�TW�2w!13�%Z3(<"7(8(Fa�z/�
�3�8� #�� )3� � �'����� � )"# �8%�, �;L �!�"����+ � # � 
��.� � ���	��
 + �
� )��'��� �
� )1aIwA� \ xy�Fw& ! �1+ �\ a<wA��p�!�$��9 � -a<z/�
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Verwaltungen der Fachgruppe Computeralgebra

Mitgliederverwaltung
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