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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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Die drei untersuchten ”Taschen-Computer“
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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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no;69 O m2,4�

� "
�G%d,-N�Bc�4���Fa�n_0G,59$N��19$=da��������1����/b,59$B�, �!B'xf�17�N6,-Bc�17��3Z�;��@7.,59�9C� P N�7v;��@7.,59<YH,59$M:,-��=�;�� X [ O ��� O B�m�;67.,59 X 9C�B!�Z
;���=]� O BDm�;67.,59$�4S X ,50�9$��a�u �4��� O [4,59��Fz P N�9 O ,-=�,-S \IYH,59$S!� X �

� �
�G%d,-N�Bc�4���Fa�n_0G,59$N��19C=Fa ������� 0�^+>,-;�, T �.mG,5Z�7., �!B ] ��7.,59�9$� P N�7 e;60G,59 /b,59$B�, =�;69 P N n:�!�����17.i [ O �
� O B�m�;�7.,59$�4S X ,50�9$� \|z�h��.7.,-BD,-�F��n_9$��7.,-S!S37`UCe;�9>=��4�6�L%# \ p_9 O4X 9$�4BcB z�{>+ ] zq�!B T#;6U?7.9$� X =6,-�v{ p_+`#J�3,-S �

K��!S3U?9$�3,-=Vu>,59 X ,57a� u �4S�S3,
�Ca�0CR4S�b�RD2@c
V'=�2D0CR
V'=�2�dJML;IO9e'dDfJ0�=DQ�QDR_; A�R
u>,-S�BW;67%u ,-; X S_�?K��3,-���Ca@090CRBO1b@QDc�e1RD29:1=4gh;8=42

�8,59$��N��19C=�#J;67.i-S3,59.�i%I, O ��=��!� X �Ca@j<;NMDO@2�P�Q9R4S@c�RBO�e1RD2L;>=42
n_0G,59$N��19$=k%I,-N�BD�4���l�i�8,59$S��!���Ca4V�dBS�P�=9cBjCRDS@Q@dHe6;�m�e�=4n4O6; A�R

Unterrichtsmaterialien im Internet
Y#�4�W{ �@7.,59$��,57W�!�.7�02,5Z1�4����7�S!� P Ny,-�!�ki-�!,-BDS!� P N P N�� O 7��!� P N�,-��z6�4BDB�,-S!��;�9$�!;�B [ O � xf�17.,59$���4S!�3,-�FadM8,-S P N6,V��� P N�7��4S!S3,
,-�!�6,-� X S3,-� P NAN O N6,-�po;��4S!�37 e�17��$�.7��4��=��19$=AN��10G,-�F�B�6,59$�6,59_�$�!��=W,-�!��� X ,8{|��7.,59$�6,57���,-�37.,-� 9�, P N�7HZ�;69�i-S3,50�� X � T#;���=��3,-�.,-B
w#9$;���=�N��10G,-� M �39A��;�� =��4BD�37W0G, X4O ���6,-�yjkM �3,g�!B S3,57.i57.,-� s>;���=60�9$�!,5U:0G,59�,-�37��A�4� X ,5Z e;���=�� X 7Jj xf�17.,59C�!�4S!�3,-�Fa
M:,-S P N6, ��B { �@7.,59$��,57oi-;69qYH,59�UCe; X ;�� X�X ,-��7.,-S!S37oM8,59$=6,-�g;���=cM:,-S P N6, �$� P NgBD�37o=6,-B no�������17.i%[ O ��� O B�m�;�7.,59$�4S X ,50�9$�
�!B ] ��7.,59�9$� P N�7%0G,-� P NIe�1U?7�� X ,-�Fa6i-;f0G, X ;67�� P N�7.,-�F�

�8,-�6m O ���37��3[4,59��8, X ;67�� P N@7�;�� X M8,59$=6,-��M �39H=��3,-�.,>x��17.,59$�!�4S!�!,-�D�!� ,-�!�6,59H9$, X ,-S!B e�B��� X ,-�gs>;60�9C�3Z�=6,-�q� O B�m�;67.,59.\
�4S X ,50�9$� \ s ;���=60�9C�3,5U?�8BD�37v,-���6,59vZ�;�9�i5,-�R{ ��N��4S37����4� X �102,[4,59 eO �G,-��7�S!� P N�,-�F��Y�3,-�.,(YH,59 eO �2,-��7�S!� P N�;�� X ,-�RM:,59C=6,-�EBD�37
=6,-B Y�17�;�B =6,59bT#�����4N�B�,_[4,59$�.,-N�,-�Fa =��%M>�39I���174e;�9$S!� P NJ��� P N@7 X �19$�4�@7��!,59�,-��ZFeO ���6,-�da-M>�3,oS��4� X ,o=��3,-��,:xf�17.,59C�!�4S!�3,-�
;��@7.,59 =6,59rZ.,5M:,-�!S��`[4,59 eO �2,-��7�S!� P N@7.,-��T#=69�,-���., i-;�96YH,59�U e; X ;�� X �.7.,-N�,-�F�

{ P N�BfeO�P N@7.,%z��3,:� O�P N�BD�4S!�I�4;���=69�e; P Z�S!� P N��4;�� O 9C=6,59$�Fa-BD�!9d{|��7.,59$�6,57���,-�37.,-��[ O 9$i-;�� P N�S!� X ,-�Fa M8,-S P N6,oUCe;69�z P NHe;�S3,59 a
%d,-N69�,59 a z�7�;�=6,-��7.,-� O =6,59Iu O�P N�� P N�;�S!S!,-N69�,59d�!��7.,59�,-�����4��7I�.,-��� ZGeO ���@7.,-�F�1z P N6,-;�,-�Wz��3,_��� P NJ�4; P N���� P N�7d=��-[ O 9-a ,-� X ,-�6,
z�,-�37.,-�qi-;E0G,-�6,-���6,-�F��KL�!9vM O S!S!,-� X ,59$�6,�=��!, 02,-��7.,-�fz�,-�37.,-�E;����.,59�,-�Ex��37 X S!�3,-=6,59C�q,-B�m�U?,-N�S3,-�F�

u>,-;�7.,DBfeO�P N�7.,g� P N z��3, i-;��Ie� P N��.7J�4;6U8=��3,��?7.,-�!S3M8,-�!�., O�s i-�!,-S!S3,-�Fa27.,-�!S3M8,-�!�.,��!� O�s i-�3,-S!S3,-���v{|��7.,59$�6,57���,-�37.,-�y=6,59
xf�!���!�.7.,59$�3,-��;���=t%I�4��=6,-�$�!���.7��37�;�7.,oN��!��M:,-���.,-�Fa-M8,-S P N�,8�!�AB�,-�!��,-B T 9�7��3Z4,-SIe;60G,59b=��!,:/%N�;69$���4;6\ /b� X ;�� X �4;6U2zG�1�-j��
�4� X , X ,50G,-�R���!��=F��Y�3,-�.,�z�,-�37.,-�V,-��7�N��4S37.,-�q[��3,-S3,#{|�6U O 9$BD�17�� O �6,-� e;�02,59`=6,-�qno�������17.i[ O �]� O B�m�;�7.,59$�4S X ,50�9$�W0�i5MJ�
[ O �u� O B�m�;�7.,59$�E�!B �4S!S X ,-B�,-�!�6,-�R�!�R=�,-�R,-�!�6i5,-S!��,-���8;���=6,-��S e�4��=6,59$�Fa�,-�!��� X ,J�4; P Nf� O�P Nf�.,-N69%[��3,-SFB�,-N69 �

Kk,-�37.,59�, O�s i-�3,-S!S3,kT#=69�,-���.,-� =6,59v�`;���=6,-��S e�4��=6,59qM>�3,Q0G,-�!�.m��!,-S!�.M8,-�!�.,u�`�!S�=�;�� X ����,59�[4,59k!���=6,-��z��3,Q0G,-� =6,59
T =69$,-���.,t0@292D3<587�7B:�:9:<;iV-=4240CRJV-=42CdJM<;wO9e-dDfBM1=@m�m�R9Q_; A�R�7Cx�M@U9R�31n�7Bj9O9e@A�R1m�Q9=9R�e�A�R4Sh;w0@2BV-Q6a�M8,-S P N�,c�4; P N [ O �y;���\
�.,59�,59>u O B�,5m�� X ,(0�2�243658797�:9:�:<; bD:�A�bh; A�R�7CxD?4=@d�m#�4;��v,59�9$,-� P N�7%M8,59$=6,-�qZ1�4���F�

T S��x O =6,-S!S�,-�!�6,59\YH,59 eO �G,-�@7�S�� P N�;�� X �!B s ;���=60�9C�3,5UH�.7.,-S!S3, � P NQ{ N��6,-�QN6,-;�7., =��3,�z�,-�37.,�=6,-�DeO �.7.,59�9�,-� P N��!� P N6,-�
/v{ \ Yn:s%{yY#n_\ p_9 O Z.,5Z�7.,-�>[ O 9-�
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���������	�
���������������������������� "����2z�,5m�7.,-B�0G,59 "B[�[�[
�����	� �!�#"%$&���('()+*��	,�-/.+�0$1�	��2���34����5���6870�9706;:

Austrian Center for Didactics of Computer Algebra <�= '8�>�	3%�?��5�$�-/@�@>�AB-C"D�	3D�!-/@�����5�E�F0��@!GIH1�J��*LK�M��4-/*�*���51H�-N51.O*��P"�$&��5Q$13D�	�R)/SUT	�>�	@>@���5WV&GIHXM1@�,134)/Y#�	Z+"4��5[��5]\^ �#"4��343D�	��GIH_:`706�V[aU:b����34�>c+� <dfeNehg+iCe+j E�706�Vka?aJ:mlna < dfeNeXoNiCe+p E�706�Vka?aDaq:blna < d	e+eNeXi/g/r+rNr < �	5h"4�?"4-/5s$&��5�E�.N�f�D-N*�*��	@P"�M15�$Q�?"D�	H1��5tT�M1*L��)CFu51@�)+-+$v ��34���>" =K�Mw$&���	�D��5BAB-C"D�	3D�!-/@�����5x.+��H \)+3D�	5By%34)/Y#�	Z+"4��cC-/@�M1����34M151.+��5OM15�$xz v ��34�!GIH+"4��.+��5�-NM��?)qFu�>������51��5�-NGIH|{}@�-+�D�D��5��?"DM1~���5B�D)CFu�>�5s-NGIH�lnH1��*���5U- v 3DM1~ v -/34�(V&-/*�*�@>M�51.}cN)N5��(5h"4��343D�!GIHh"4�D*�-/"D�	3D�!-/@��>�	5 = �8���	�D�(��-C"D�	5 v -/51Z�M1*�~b-/�N"��D)CF0)NH1@1$&���(Ax-/"D��34�!-/@��>�	5T	M1*]'8��34M15h"D�	3D@!-N$&�	5�-N@��u-NM�GIH��	�>5���V&-/*�*�@>M�51.UcN)+5 o/��� \M�GIH1�	3D5�M15�$ g+g '�-/5�$13D�	��GIHXM151.+��5�T�M1*�lnH1��*U- =�����	�D�wVX���>"D�B���?"J~ \M13�Y#�	$&�	5�H1��@P~�34���!GIH�E�$1��3J*��>"�����51�	*�$&�	3qlna�z?7�)N*�,1M&"4��3I-/@�.N� v 34-N3D�fGIH151��3�)&$&��3�*��P"�����34��cN�B-N3 v ���>"D��" =685�$&�	3D��7�)N*�,1M1"D��3I-/@�.N� v 3I-N�D�X�?"D�	*����D,1�>�	@>�	5�ZN����51�9�u)+@>@�� =

K O S3U)9C�4B # O ,5m�Uh�i#��4���.,-S �

Berichte über Arbeitsgruppen

Das SINGULAR-Projekt an der Universität Kaiserlautern

� O B�m�;67.,59C�4S X ,50�9$�VM>�39C=��4�k=6,59J]#���3[4,59C���37 e�17$#J�4�!�.,59C��S!�4;67.,59$�Q�4�y=�,-����� P N�02,59$,-� P N6,-� xf�17�N�,-BD�17��3ZQ;���=�{|��U O 9.\
BD�17��3Z 0G,57.9$�3,50G,-�F�4��� P N@0G,59�,-� P N�� e;60G,59 X 9$,-�3U),-��=�,*)����.7��3,59�7o=��4�8^2,-��7.9$;�B U ;6,59<� O B�m�;67.,59C�4S X ,50�9$�J=�,59q��� P N@0G,59�,-� P N6,
xf�17�N6,-Bc�17��3Z<a2{ �6U O 9CBD�17��3ZR;���=�noS3,5Z�7.9 O 7., P N����3Z2aoe;60G,59 =��4�>i-;�,-�!�6,-B �.mbe�17.,59�,-�k^2,-�37.m<;��6Z�7 X ,-� O ��=6,59$7>0G,59$� P N@7.,57
M>�39$=F�

{|B �8,-�37.9$� X �4;6U�z�,-�37., �4�#;��@7.,59v=6,59vs>;�0�9$�3ZO��+ ,-;6,-�We;60G,59`z�h��.7.,-B';���=Vu#�19$=6M`�19�,/�AM>�39$=g=��4�%z�{y+ w],%IT#sv\
p_9 O Z.,5Z�7>02,-� P N69$�!,502,-�d�

Kurze Geschichte von SINGULARY#�!,A,59C�.7.,-�k]>,50G,59$S!, X ;�� X ,-�FaG,-�!�Qp��1Z4,57JU ;6,59Wz�7��4��=��19C=60��4�.,-�Q�!�QS O Z1�4S3,-�Qs>�!� X ,-��i-;k��B�m�S3,-B�,-��7��3,59�,-�da2�.7��4BcB�7
�4;��W=�,-B��@�4N69V����" F a_�4S�� w#9$,-;6,-S:;���= p_!��.7.,59 �!�y,-�!��,59 X ,-B�,-�������4��B�,-� T 9�0G,-�37�=��3, YH,59$�4S!S X ,-BD,-�!�6,59$;�� X ,-�!�6,59
YH,59$BW;�7�;�� X [ O �]#D�<z��4�37 O ��;�B�,59$��� P NR� O U O 9$BA;�S!�3,59$7.,-�Fa6=��4���%���!, 9�, P N���,59$�!� P NRM>�!=6,59CS3, X 0��19`M>;69$=�,4�

� ����"��f�!B�m�S3,-BD,-�@7��3,59$7.,-�yp�!���7.,59�;���=�z P N O ,-�6,-BD�4�����!� �8,59$S!���y=��4��po9 O4X 9$�4BDB �`; P N�B O 9$�f�!��x O =�;�S!� \ "
UCe;69%T`7��19$� ��K��!=6,59CS3, X ;�� X O 0�� X ,59/YH,59$BW;�7�;�� X �

� ����"��J]#BW02,-��,-����;�� X [ O �&�8; P N�B O 9C� �!�cz�{>+w],%IT#s ;���=AKk,-�37.,59�,-��7 M>� P Z�S�;�� X �4S!� X ,-B�,-�������4B�,-�_po9 O Z.,5Z�7
[ O ��w9�,-;6,-S_�i#J�4���.,59$��S!�4;�7.,59$���:;���=�+ ,-;6,-��= O 9$Uw� p_!��.7.,59��4z P N eO �6,-BD�4��� �i�:,59CS!�!���C�

� �����B[cp O 9�7��!,59$;�� X ��� P Nf]#����)Ga�,59$�.7.,-�>]#�.,59 x��4��;��4S a
�4u ,-�!BD�17��.7��4=�7��&#J�4�!��,59$��S!�4;67.,59C�F�

� �����4�p+ ,-;��!BDm�S3,-B�,-��7��3,59$;�� X �!�]�/�����J�Aa<z�{>+ w] %bT s%\ p_9 O4X 9C�4BDBD�3,59$��m�9$� P N�,4a1�8�!0�S!� O 7�N6,5Z4,-�d�

� �������D]#��� \o;���=RBW;�S37��3[1�19$�!�17., p O S3h�� O B�U?�1Z�7 O 9$�!�$�3,59$;�� X a X�P =F�
� �������cz�{y+ w],%IT#sr�1� [��<p O S3h�� O B�U �1Z�7 O 9$�!���3,59C;�� X a6T ;�� eO ��;�� X ,-�da PtO BcBW;���� P �17�� O �ES!���6Z��
� ������"gz�{y+ w],%IT#sr�1� "��<� P N��6,-S�S3,59-a6p_9$��Bfe�19�i5,59$S3, X ;�� X a6s>�!� X \N+ O 9$BD�4S��!���3,59$;�� X
� "B[�[�[Vz6�!� X ;�S!�19%"�� [��<[��3,-SF� P N��6,-S�S3,59-a6��;�B�,59$�!� P N6,JY�17.,-�@7 h�mG,-��;���=RT#S X4O 9$�37�N�BD,-�F�

Mitarbeiter:YH,59$�4�@7 M O 9$7�S!� P N�,G%d,-�!7.,59��<wA� \ x �Gw#9�,-;�,-S a<wA��p_!��.7.,59-a�uW�2z P NIeO �6,-BD�4���
T>Z�7�;6,-S!S3,Jx��37��19�0G,-�37.,59���� �1�8� P N�BD�4���da�K �<p O N�S
Kk,-�37.,59�,Wx��37��19�0G,-�37.,59��
#J�4�!�.,59$�$S!�4;67.,59$����/ �@�`�-h4,59-a2T��1��94e;�N�0��!� \N# 9�e; X ,59-a1�#��w O 9�i5,-S aC#D��#J94e; X ,59-a�x �1%I�4BDBEa1��1% O ���.,-�da�/ �@+ce;��$��S3,59-a��6�
z P N�Bc�!=675a�xy�Gz P N�;�S3i5,4a�s��2z�7 O 0�0G,4a�x ��Kk,-�6Z
z��4�19�0�9�e; P Z4,-���6K ��Y#, P Z4,59-aGTW��u>,5h�=67�BD�4���Fa3��xy�2xE,-� O S�S3,-�Fa��#��/%N�,-�!���
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� O 7.7.0�;�� �1�#�<x��19�7��!�da�/ �<z��3,50G,59�7
�:,59CS!�!���6uW�<w#9$�4����Bc�4���Fa6K �C+>,-;�BD�4���
xf�4�!��i��<z2��no��=�9$�4���
Y O 9$7�BW;���=���YA��u ��S!S3,50�9$�4��=
Y_�4S!S!�4= O S!��=���p��2w �!B�,-�6i4a6{ �C���19$�4�
%I��%I� X ;�������{ �1�:,59CB�,yZ O
Y#�19�e;60G,59$N��!���4;�� M8,59$=6,-� �!�yY�3m�S O Bc�19�0G,-�37.,-�k�.7 e�4��=�� X �6,-;6,&�`�30�S�� O 7�N6,5Z4,-�k� O M>�3,c/b,-�!S3,c=�,-�(# ,59$���Ji-; z�{>+w ]%\
%IT#s N��!��i-; X ,5UCe; X 75�

Förderung:Y#�4� z�{>+w],%IT#sv\ po9 O Z.,5Z�7JM ;69$=6,�=�;69 P Nyx��37.7.,-S_=6,59(Y O S!Z��.M`� X ,-��\|z�7��!U)7�;�� X ad=�;69 P Nki5M:,-�oY,��w z P N@M8,59�m�;��6Z�7.,
� O M>�!,J=�;69 P NExf�37.7.,-Sb=6,59#z�7��!U)7�;�� X s N6,-�!��S��4��=�\ p_U �4S3i UCe;69v{ ��� O [ �17�� O � X ,5U eO 9C=6,59�75�

Y�3,8z�{>+w ] %bT s%\|w#9$;6m�mG,_;���7.,59$�.74e;�7.i57I=��3,_p:N��!S O � O m<N��3,�=6,59IU?9�,-�3,-�Wz O U)7 M8�19�,8;���= =6,-�$N��4S30JM>�!9$=�z�{>+w],%IT#s
��� P N�7 \ Z O BDB�,59$i-�3,-S!SF;���=qU?9�,-�F,59CNIe�4S37�S!� P NV0�S3,-�30G,-�F�

Arbeitsbereich Computational Mathematics an der
Universität Gesamthochschule Kassel

] ����,59�,%T>9$02,-�!7�� X 9$;6m�mG,��J0@292D365>7�7B:�:�:L;iV-=42D01RJV-=42�d
M<;wO9e-dDf�M@=1m9m�R9Q_; A�R�7CxD?BUJV�3DV�=4240��6atM8,-S P N�,>�!B S3,57.i57.,-�gs>;���=6\
0�9$�3,5U�[ O 9 X ,-�.7.,-S!S!7 M>;�9$=6,4a�N��17��� P NqjVM �3,J0G,59�,-�37�� �4� X ,5Zbe;���=�� X 7`jqi-;�B KL�!��7.,59$�.,-BD,-�.7.,59"B[�[�[D�1"B[�[6�c=�;69 P NE,-�!�6,
+>,-;60G,59$;�U?;�� X [4,59 X 9 eO �4,59�75�
+>,-;6,Axf�37 X S��3,-=6,59%=6,59>T 9�0G,-�37�� X 9C;6m�mG, ������=

� p_9 O U �-Y#9-� u#�4��� \|w, O 9 X sDe; P Zp� ^G�4N�S3,-��7�N6, O 9$�!,4a5,-S!S!�3m�7���� P N6,r#J;69$[4,-�Fa-T>0G,-S!� P N6,rY_�19$�3,57 e�17.,-�da Y#9$�!�6U?,-S!=�\ x O =�;�S!�Fa
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� 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)�
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� 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/�

� Pädagogische Hochschule Karlsruhe� �'�4�3� # +-,4� ����`[* �D� Q )�� � 
 � )N� # ��# �EL ��j�4�8� a �6�2^G�) X  #(W#="D\ X a@Y!�� ����# �� 
��	� 
��.�K$F� �A��+ �%�7� )N��,4# �ta%���<^G�& X  #(	#="D\ X a@Y)�

� Universität-Gesamthochschule Kassel� 
 �P� ��5��) ,�� + �)$ )N�3#-+ �8� �4�� � ���	��
 + �� )��'����� � )4a.S �C#)g  5m�U|a@Y F � e]!�
�3�8� #�� )3��� ' )"+-, �8� )	+ #%�[� �
G�JL?�N
��.�D` F Q )3
 �3+9` 
��.��� ��)�� �8%�, 
 � �ta.S �C#@g5 5m�U|a<z/�
� ��� ������� #�� )3���P� ���	��
 + )"+ #&��� )�� '*)	+-, ����)"+ #&%�� a_S �C#)g  5m�U a<w �<x�"D\i\& 4a<wA��sDe13h�Z2a��JzfN
� #������
 , �N
��	� #�� � ���	��
 + �� )�� � ��� � ) � � � + ��� �5aGs��2z�h�Z8"1m; � -a@Y!�1� e]&�

� Universität Köln�C� #-�@��) ,4� ���O
��.�K )3� + �3� # � #&� �N
��	��a�+W�C#@\!�%( X  #(Ez/�
� Universität Leipzig� #������
 , �N
��	� #��a�	) �6����� �!�"�$# ��%8, ��� ��%�,W�3����a�uW� \|wA�Gw! e"�#; 4a@Y!�B� e],N
�C� ).��+ #%�.
 � ����� �!��� # �8%�, ����� ��%�,W������a�uW� \|wA�Fw& e"�#; 4a1�?\Cg:h$Z�m_ A"1Z	���!Z:13(
L �!�"����+ � # � � # +2�4�8� � ���	��
 + � �Ca2u�� \|wA�Fw& e"�#; 4a@Y)�

� Universität Linz, Research Institute for Symbolic Computation� #���� �
 , �N
��	� #��a��#&� � �"�P�1
 + � � � �'��� �� )1a1�8�3S��)(6Z�\& � -a�Y!�1� e]&�� ���	��
 + �� � � )�� � � # �Ca�p���p>"D13\) 4a@Y!�
� �'�4�3� # +-,4� # �8%�, �@$ �"���8#
�3)"+ �3� #%� a<p���p>"D13\& 4a@Y)�� ���	��
 + �� )��'��� �� ) � � � + �8� ���9"&���[-�Vf�2F ��-�`
	��������� )��$� ��# �	).� + # ��%8, � 7 � �A�����
j� �*#-� ' )"+-, �8� )	+ #%�.
:� + ��H`� # %8,�+ aC�#�C#@1/�.i�\) � -a@Y!�
�C� �
��� ��+-�8��� #�� )3� � ���	��
 + �� � � � ���� )1aC�8�3S��)(6Z�\& � -a�z/�

� Technische Universität München� ���	��
 + �� )��'��� �� )��1a<x �C# "1m.\)"7(Fa�Y F

� Universität Oldenburg�3�8� #�� )3�)�
G� � ���	��
 + �� )��'��� �� )1afS �2z/h�Z3(<"D\) 4a<z/�
� Universität TübingenL?� ��4���3� �8��) �8����aK�#�<z�h�Z	UC"� �i�U, �\i\& � -a@Y)�B� e]0N
�3�8� #�� )3� � ���	��
 + �� )��'����� � )4a2s��C%dg:g $5a<z/�

� Universität Ulm� ���	��
 + ��H` � � � ��� � )�� � ).��+ #%�.
 � ���
 ��� ,4� � #��"� �Ca2w �C�C"D13(<"7(8(Fa@Y)�1�p F

� Universität Würzburg� ,�� � #%�6� ��H� ���	��
 + ���F �C� �%�7� )�� � #&� � ���<��,�� � #%�")�� # �8%�, � �[� � ����� ��� � � # +6� 
��.� '*)"+-, �8��)"+ # % )1a�S ��#J�)(6i  �\ a
Y F

� ETH Zürich� ���	��
 + �� � �'����� � )K-Ca3Y ��xc13\��8 � A$5a�Y!�w� ],N

Kurze Mitteilungen
� Personelle Veränderungen im ISSAC Steering Committee
T&16U��+ � H{�z�z�T/� �B[�[�[��)(Dz:�5��T	(��/ ! �UP$ U61/ ��+ h#  -�C�%ZcwJ ����+ #$6�G]J(��3[2��%dg (��3g (��&��(	�!"� $�Cg.�Ca7 -�)(+ � ��+ � EY�e"��9 � 
�+ #$k�2gj(�m_1/�9 � N"D\ X  �#3 A"7$.hG$��9 �(<$gxfT#p_%bn%ao�)(��8"7$Vz:�9  � C�)( X �2gj(�(c�C���9  X  �UWe"DZ3\>�5� Y 13 A(	1=$%(fe"B��� X $%h�Z��& ��
�8"1U e1/ YW�IzG"D1=(��+ � A$J"D18$5�FYJ � \Y�gD A$��C�.i  #(��8 ��8 #$,#@gj(D�C�9  #$5aFs[gD#; � %�(�2gD �\) #$!$��:]J(��3[2��%�g (��/g (��&� (W�!"� $�>g��Ca
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�� A"���i�1/ �e13h�Z�i�1 X 18(8$��9 #( $9 -�%(+ #$Dz:�9 �\>\3[7 � %�� A ��9 � A$5a S ��#Re13h�Z3\��)( � ]J(��3[2��Y e1/#��)( X  #(��C�bY�"D(D�C�H$��%(���Z9 ��.i��c�>(
#)gj(D�>�9  M(+ �#; #( �+ #( #; -���8 #( X  #(8"7(8(	�9 #( xf�>� X \!�& ��+ � A( (/g:h�Z �?"� � �haY� N" X  � ��?{>�vxya � gD �Z:��gbU	( uP -� X Z	�!$��Ca
x*"� �h w �>18$����h� pD"D\%"4�)$9 #"D1�)Ga-�3 A"7(6Z: ! -�>h�Z-�Ca2uW� xy� x egj\>\& � p� ]J(��3[2�<Y&gD %�%(018(����618(��QwJ �gD X  �% "�#�"DZ8( �o]	(��3[<�
%dg (��/g (��&��(	�!"� $�Cg �C�

�

�/gj\ X  #(��+ z:�9 �\>\& J�)$%�vi�1 #; #$9 ��.i  #(��

Im Fachbereich Mathematik/Informatik baldmöglichst
Wiss. Mitarbeiter/in ( BAT II a)

Computational Mathematics
Z8"D\C#3�!" X $5a #; 5U
 C�)$��9 ��IU e1/ �i�18(Ie"Dh�Z8$�� I�� "DZ/ ! ?(D�C� �+ � �x eg X \!�>h�Z6Z7 -�C� �+ � Y' � �\ e"7( X  � �18( X 13( U? -�C�9 � ! [��� "DZ/ A 
�Io!18"D\!��!�Z."����Cg (=$!$��9 �\>\& X  �(R�����Du u w � � YW� ( ��� # � �4�L+� -��NJu#s%w 7�p  �gj(KgD���Cg (8$%(�eg X \!�>h�Z�Z7 -�C���C�
T�16U X "�#; #(���nE(	� U>�>h$Z:\i18( X 1=(��gp  %g X  A"D(�(c�& � �18( X [Dg (RT�\ X gD $�C�%Z3(H #(gU e1/ h�3 A" X  #$��9 �\>\>1=( X  #( "D18$ �+ #(k�, t\
 ! -�>h�Z8 #( �+ � C$.h�(T#fgj\!�%$%h�Z+ #(qz�13(�( "����Cg (�#�i�U���{@(W�9 X  N"����Cg (Fa �+ � �gD ��%Z/g X g (8"D\& #(qp gj\3hG(/gj(H !18(�� $�m1 5i-�) �\ \
\& #(��318(6Z:���Cg (+ #(da �+ � ��_18(6Z:���Cg (+ #(	�%Z+ �gD $�& ?g �+ � H[7 � %UC"7(��/�9 � 8wJ �#<�& ��9 18(������& <�? ��� ! �1318( X [Dg (&%  �Z/ �[7 � �\"7(8$��!"D\C�%18( X  #(c�)( �8 � h�2gj(�m_13�!"����Cg (8"D\<x*"��%Z+ �(<"����ih $5�9�? � ! -�C�!$�h�Z8"1U��oi�1/ 8p  %gj(�gD���Cg (c�)( ���& #$9 �( z/h�Z	U, � .\
m_18(6Z:��U �C ��[DgD A"D18$ X  #$! ��.i��5�Y�gD A"D18$A$9 ��.i�18( X  #(��dY�3m.\ � \ x�"��%Z8 �(<"����3Z7 � �� �)( (c�C� X 1/�9 #( #  #(8(	�!(��)$!$! #(��i(
�, � A -�>h�Z �+ � �h�gj(Dm_1/�9 � X  #$��4e13�.i��9 #(Qx*"��%Z+ �(<"����!Z<�'+Ae"DZ8 � ! WT&18$.Zbe18(6U��9  � �Z8"D\C�9 #(Qz��& @#; -�dp  %g4U|�<Y& -�C#)g1\ 5m�U a�ZDg5 5m�U��!(<"��%Z8 �(<"����3Z2� 18(�� \ Z3"7$!$9 �\ � �8 4���? �U? � %#_18( X $.U
 C�)$�� �3I�N1�>N [�� �B[�[�[
Y	 � �/ A"D1+ #(�U egD �8 � �m_\)"7( �+ � g]	(��![7 � A$��C���cwJ #$!"D(,�%Z/g�h�Z8$�h�Z:13\& u# "7$!$9 �\v[7 � �m
���>h�Z	�9 ��Di�1/ gn  �ZIegjZ:18( X �+ #$
�/ A"D1+ #(8"7(	�9 -�>\)$-�L�3 A"D1+ #( U? � �+ #( �+ #$�Z8"D\C#L(8"Dh�Z��3 4e13h�Z�\!�>h�ZLi�1/ v�? �U, � %#.18( X "D16U X  5U
gD �8 � %�5� z�h�Z	U? � %#; t\
Z��)(��+ � ��9 � � �Z8"D\C�9 #( #1 -� X \) -�>h�Z+ � Vno� X (:18( X �+ #( Y�gD �i�1 X �hY�gj\>\3i  -�>�!$��9 �\>\& #( $$�)(�� X  �18(��8$ e"��.i�\!�>h�ZM�9 -�>\C#�"� -�
�, �U? � %#_1=( X  #( (D�C� �8 #( e1/#_\!�>h�Z+ #( ]	(	�9 � �\)" X  #( $��)(�� 18(	�9 � cTJ( X "�#; �+ � p#  #(8(�i-���1 � D�%(8(+ � �Z8"D\># g6� X �
�/ $�)$��H�� #(-� (8"Dh�Z n  N$%h�Z+ -�%(+ #(O"7( �+ #( p  e"7$�� �+ #(W�9 #( �+ � W]J(��3[7 � A$$�C���WwJ #$!"D(,�%Z/g�h�Z8$%h�Z	1_\& # "7$A$9 �\ a I F N [4�
# "7$!$9 �\ a6i�1= $�>h�ZW�9 #(F�

�

�/gj\ X  #(��+ z:�9 �\>\& J�)$%�vi�1 #; #$9 ��.i  #(��

Wissenschaftlicher Mitarbeiter gesucht
{ ( �8"Dh�Z	#; � ! -�>h�ZRx*"��%Z+ �(<"����3Z �8 � o]	(��3[7 � A$��C� e"��:Y�gD ��%(,18(��c�)$�� #1 -��p  %g4U|�@Y& -��uW��x ��x egj\>\& � , -�)(+ #z:�9 �\i\& 
UCe1/ C -�)(8 #( U>�)$!$9 #(=$%h�Z8"1U��%\!�>h�Z+ #(qxf�C�!"� �#1 -�>�9 � 2#�i�UJ�G -�)(+ !U>�)$!$! #(8$%h�Z="1U
�%\!�ih�Z+ xf�>�!"� %#; -�C�9 � $�)(gi�13( N1�>N1� �B[�[/N
i�1a#; #$9 ��.i  #(F�IY�& gz��9 �\>\& D�)$�� "D1�U:[��& � q� "DZ3 ! K#; 5U
 $�%$��9 ��@18(���#��) ��9 ��WwJ �\& X  #(3Z+ -�>�Ji�1/ �p  %gj(KgD���Cg (F�dYJ � 
g s i-�& �\>\&  T�18$A$%h�Z/ A -�C#_18( X $%�9 *):�_�)$%�o�>( YJ 5Z3"7(8"�� �8 #$_�8"Dh�ZW#; � ! -�>h�Z8$vx�"��%Z8 �(<"����3Z �+ � 8]	(��![7 � A$��C� e"��oY&gD %� \
(,18(��Fa F�F �D��NfY&gD �(018(��Fa> � �ZIe"D\>�%\!�>h�Zd� Y�g ( �8 �( xf�>�!"� %#; -�C�9 � �� �+ � Dx��C�!"� %#; -�C�9 � $�)( U>�> �lY' � ��� A"D1/�%Z+ -�C�
(D�C�P -�%(+ �( �2gj(Dm_1/�9 � A"D\ X  �#_ A"7$.hG$��9 �(  � %UC"� %�9 ��5a X 1/�9 t+�13(< � $�3Z�Z7 #(8(W�!(��)$!$9 @18(������& G�, � A -�C�!$%h�Z="1U
�5aB#; -�
�+ � v�? ��� ! �1318( X [Dg ( %  �Z/ �[7 � A"7(8$%�!"D\C�%18( X  #(L"D16U �+ �( wJ �#��& �� �+ #$�$�h:(,#fgj\!�)$%h�Z+ #( 1=(�� (:13(H � C�)$%h�Z8 #(
s6 �h�Z=(+ #(8$6(c�C�.i�1WU �C �Z7 #(F�



SO � %#; #$9 -�C�9 �8 � /�8"��1Y�)$%18"D\FTJ(8"D\3hG$��)$



Aufnahmeantrag für Mitgliedschaft in der Fachgruppe Computeralgebra
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Computeralgebra (CA) (bei der GI: 2.2.1).
g = ����3 N -/H134�	� v ���>"D3I-/. v ��"43 \-N./"(��A d � E rNr v T�F = ��A d	p E r+r = a#GIH�)N3I$&51�}*���GIH�~�)N@�.N�	5�$&�	3 � �	�P"434-N.+�DZh@!-N�4�D�8T�MPBKML
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