
Adaptive Task and Resour ce Allocation in
Multi-Ag ent Systems

S. Shaheen Fatima and Michael Wooldridge
Department of Computer Science

University of Liverpool
Liverpool L69 7ZF, U.K.�����������
	���
���	�����������������������
��� "!"#�$
%���%����"
�&'��	"%��)(�*

ABSTRACT+�,.-0/214365�7�598�:<;�=�8>5?:08@3�8A,"-B7�,C7�D27�5?-014E�8>F�:0G�7�,?1IHA7�-014F�,27�J'59F�J414K@L
M F�:>NPO2JQ-01QRS7�G�8A,"-T3�L?3�-08@NU3TK<7�JIJ48<DWV9X�Y9Z�[9\>V9X�Y9Z2[]7�J4J4F^=_3`7aKAF�JQR
J48AK�-01IF�,.F M NbO2JQ-01QR�7�G�8A,"-�F�:0G�7�,?1IHA7�-014F�,?3c-0FdD
L�,�7�NU14K<7�J4J4L�7�J4JIF"KA7�-08
-e7�3�f
3�7�,2DT:08A3�F�O�:0KA8A3�g98@-S=h8A8A,B-0/28@NU3�8AJ4E�8A3i1I,jF�:eD?8@:i-0F_8@kUKA148A,"-0JQL
5�:0F"KA8A3�3`7�,l14,2KAF�NU1I,?Gm3�-�:08<7�NnF M -e7�3�f]:08<o"O28A3�-03A\bV9X�Y9Z�[C143j14,?R
-08@,�D?8ADa-0FPKAF�598T=_1Q-0/p8A,
E�1Q:0F�,2NU8A,"-03�14,a=_/214K�/�-e7�3�f
3q/�7<E�86-014NU8
K@F�,23�-�:e7�14,
-03A;?7�,�Da8A,
E�1Q:0F�,2NU8A,"-03r-0/�7�-�7�:08B3�O?g�sS8AK@-�-0F`J4F�7�D�E�7�:01QR
7^-014F�,23A\tV9X�Y9Z2[p143_Na7�D?8TO25mF M -S=hFUf�8@La8AJ48ANU8@,
-03Au'-0/?8B-e7�3�fp7�JQR
J4F"K<7^-014F�,m5�:0F�-0F"KAF�J�vwV�Yix?yz7�,�Dd-0/28q:08A3�F�O?:0KA8T7�J4J4F"K<7�-014F�,�5?:0F�-0F"KAF�J
v�X�Yix?y�\'{�/?8qV�YixP7�JIJ4F<=_3t7�G�8@,
-03'-0FBK@F"F�598@:e7^-01IE�8AJQLd7�JIJ4F"K<7^-086-0/?8A1Q:
-e7�3�f
3z-0FjF�-0/28@:t7�G�8A,"-03z=_1Q-0/d-0/?8qK<7�527�g214J41Q-SLd7�,�DPF�5259F�:�-0O2,?14-�LP-0F
3�O?KAKA8A3�3 M O2J4JQL|KA7�:�:�L]-0/28@N}F�O�-<\P~c3T:08<o"O?8A3�-03j7�:�:014E�8d7�:0g21Q-�:e7^:01IJQL";
7^-�7�,"L�14,23�-e7�,
-<;h3�F�NU8.F�:0G�7�,214H<7�-014F�,23�KAF�O?J�D�/�7<E�8m3�O?:052J4O?3b:08@R
3�F�O?:0KA8@3>=_/?14JI8bF�-0/28�:03jKAF�O?J�DWg98AKAF�NU8bF^E�8@:0J4F�7�D?8<D�\b+�,lF�:eD?8@:j-0F
NU14,?1INU14HA8t-0/28q,
O2NPg98@:'F M J4F�3�-t:08<o"O?8A3�-03rK<7�O?3�8<Ddg"Lb7�,dF^E�8@:0J4F�7�Di;
-0/?8a7�J4J4F"K<7�-014F�,�F M :08A3�F�O�:0KA8A3>-0F]F�:0G�7�,214H<7^-01IF�,23P1I3`Ke/�7�,?G�8<D|D�L
R
,27�NU14K<7�JIJQLCg"Lm-0/?8`:08@3�F�O?:0K@8U7�J4J4F"K<7�-014F�,|5?:0F�-0F"KAF�J_v�X�Yix�y�;�=_/214K�/
O?3�8A3d1ID?8A7�3 M :0F�N�KAF�NU5?O?-e7�-014F�,�7�JhNa7�:0f�8@-`3�L�3�-08ANU3`-0Fl7�J4JIF"KA7�-08
:08@3�F�O?:0K@8A3>vw1I,a-0/28 M F�:0N�F M 5�:0F�g?JI8@N�3�F�J4E
14,2GU7�G�8A,"-03eyz-0FPF�:0G�7�,21QR
HA7�-014F�,?3A\d��8Pg98AG�14,|g"L M F�:0Na7�JIJQLlD?8���,214,?Gp-0/28`-e7�3�fC7�JIJ4F"K<7^-014F�,
5�:0F�g?JI8@N.;'7�,2D|3�/2F<=�-0/�7^-`14-`143`��x
R)KAF�NU52J48@-08�;�7�,�DW/28A,?KA8d-0/�7^-
K@8A,"-�:e7�J414HA8<DC3�F�J4O?-014F�,?3B-0FU-0/28`5?:0F�g?J48ANn7^:08bO2,?J41If�8AJQLm-0F�g98 M 8<7�R
3�14g?JI8�\W�|8U-0/28A,�14,"-�:0F
D?O?KA8U-0/28U-e7�3�f|7�,�D|:08@3�F�O?:0K@8m7�JIJ4F"K<7^-014F�,
5�:0F�-0F"KAF�J43A; M F"KAO23�3�14,2GlF�,�-0/?8a=�7AL�14,�=_/214K�/�:08A3�F�O?:0KA8@3d7�:08m7�JQR
J4F"K<7^-08<D�g"L�-0/28CX�Yix�\���8m-0/?8A,�5�:08A3�8A,"-a3�F�NU8]8��?598�:01INU8@,
-e7�J
:08@3�O2JQ-03A;�=_/?1IKe/�3�/?F^=�-0/27�->V9X�Y�Z�[l8@��/?1Ig?1Q-03B/214G�/|598@: M F�:0Na7�,2K@8
D�8A3�521Q-08jO?,�7�,"-014KA145�7^-08<DpKe/�7�,2G�8A3_1I,p-0/28B8A,
E
1Q:0F�,?NU8A,"-<\

1. INTRODUCTION+)-�/27�3�J4F�,?GPg98@8A,U:08AKAF�G�,214HA8<DU-0/�7^-h-0/?8T7�g214J414-�LUF M 7>NbO2JQ-01QR�7�G�8A,"-
3�L�3�-08AN�-0F_D�L�,27�NU14K<7�J4JQLT:08@F�:0G�7�,214HA8t14-03�3�-�:0O2K@-0O�:08z7�,�DBF�598@:e7�-014F�,
7^-':0O2,�R)-014NU8z143�/214G�/?JQLPE�7�J4O27�g2J48 M F�:rNa7�,"L>7�5?52J414K<7�-014F�,dD?F�Na7�14,23A�
3�8@8�;
8�\ G?\4;9� �
;9����;9�A����\r+S,b-0/?143t527�598@:<;�=h8_1I,
E�8@3�-01IG�7�-08_-0/28q598@: M F�:�R
Na7�,2KA8TF M 7b527�:�-014KAO2JI7^:B7�525?:0F�7�Ke/m-0FUD
L?,27�NU14K<7�JIJQLa:08<7�JIJ4F"K<7^-014,2G
-e7�3�f
3m7�,�D�:08A3�F�O?:0KA8@3m14,�7�NbO?JQ-014R�7�G�8A,"-a3�L�3�-08AN.\�{�/2143m7�D27�5?R
-014E�8�F�:0G�7�,?1IHA7�-014F�,27�J659F�J414K@L�v��Q�@��yP143bKA7�J4J48<D�V�X�Y9Z�[�v<�_7�3�f�7�,�D

Permissionto make digital or hardcopiesof all or part of this work for
personalor classroomuseis grantedwithout fee provided that copiesare
not madeor distributedfor profit or commercialadvantageandthatcopies
bearthisnoticeandthefull citationon thefirst page.To copy otherwise,to
republish,to postonserversor to redistributeto lists,requiresprior specific
permissionand/ora fee.
AGENTS’01 May 28-June1, 2001,Montréal,Quebec,Canada.
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