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�_gv[�ud[ ÿ \-�ãuf[��oud[]cx[]\°adc_adgo[/\'� � �ß[�u t �!�ou t ��pl[ � c_nUaxadn�emgv[]y a t adgo[Õefg t `le�[
�_go` efgL`lc ��n�cdcd[]yPa t adgv[ ��nUudad`le�`	�èn�\�a<adgvu t � � gPadgo[�c"
�\�efgvu t \ t �oc<efgon�\o\o[]p � �ß[ � n�yv[,8
`ba6e�n�\I\o[]`badgv[�u
�È[�pb[���a&��
Ún�\�
 t � `badc&��u t ��pb[ � c6\ t u_e�n�\(`ba&�È[�e�p(��\ � a t �'
L\o[�� �ou t ��pl[ � c�� <�a7`lc7\ t �H`l\Ladgv[ÕcxadnUax[
ÿ yv[]e�`lcf` t \ � n�yv[$�*n�\�y `badc ÿ nUaxadn�efg-� n�\oy ÿ yo[�adn�efg-��? � [�adg t yocÚe�n�\�\ t a3�È[ke�n�plpb[]y n�\.
 �0t ud[�� �7gv[
efg t `le�[�� c ÿ �è`le�X �U� A u t ��pb[ � 0 ��u t ��pb[ � 8���? � [�adg t yL`lc�e�n�plpb[]yIn�\�yÚud[�a��vuf\�c6adgv[OnUaxadn�emgv[]y��ou t ��pb[ � c t \v[
�'
 t \o[��%CL��ax[�u/n�plp=�ou t ��pb[ � c�gon]Z�[E�È[�[]\Xud[�� t udax[]y*n�\oy ÿ c t plZ�[]y-� �'
 adgv[Pcxa t umn � [�h¤adgv[ãaxufn�\ocf`bad` t \
ÿ n�plp A u t ��pb[ � cdc t pbZ�[]y 0 8��0` c<[]\on,��pb[]y � <�a&�oud[]cW�_gv[]\Ladgv[Oyo[]e�`lcd` t \ � n,X	`l\ � �ou t e�[]cdc_`lc7e t�� ��pl[�ax[��

�7go[ t �#>�[]e�a@\v[�akY�a t ufn � [*`lcInMc"�È[]e�`ln�p�e t \ocdaxu��oe�aIa t c��U�-� t udaLadgv[ I<g t ` e�[O�_`badg `badcIn�y � `l\#?
`lcxaxumnUad` t \ t �Oadgv[XnUaxadn�efgo[]y��ou t ��pl[ � c�� ; n�cd`le�n�plp(
 `baLcx[�udZ�[]cÚn�cÚn � [ �0t u�
 � t uÚ[]n�emg efg t `le�[En�\oy
cxa t ud[]cãadgv[In�e�a��on�p6ud[���[�ud[]\oe�[]c t �_adgv[InUaxadn�emgv[]y ��u t ��pb[ � c%0 ÿ []\°axuf`b[]c��'8/n�\oyFadgv[Ú\�� � �È[�u t �_adg t cx[
ud[���[�ud[]\oe�[]cE0 ÿ \�� � �È[�u t �<[]\°axuf`b[]c��'8��K)D�vudadgv[�u �ãt ud[ãadgv[Øcxa t ufn � [Le�n�\ �0t Z�[3��u t ��pb[ � c�a t adgv[ØcxadnUax[
[]\°axuf`b[]cÚc t pbZ�[]y n�\�y X�[�[���cÚaxufn�e�X t �Õadgo`lcE�_`badg nMe t �o\°ax[�u t �Gcdn]Z�[]y �ou t ��pb[ � c�� ; 
 e�n�p pl`l\ � adgv[
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:attach(problem)

:detach(problem)

storage: new storage

storage

storage:put(problem)

storage:get(problem)

storage

:pickupProblem(probem)
storage:solve(problem)

ready for problems
to attach

:be_made(participant,n)

storage storage

:allProblemssolved()

storage:getNumberofEntries(n) storage:allProblemssolved()

storage

storage

storage

:new()

problem:be_solved()

solved

)¤` � �vuf[ ! � < �#>x[]e�a_\v[�aLI<g t `le�[

:put(problem)

problem problem

:get(problem)

entries solved

problem

problem

:solve(problem)

n n-1
n

n+1

0

n

:getNumberofEntries(n)

n+1

n

0

:allProblemssolved()
guard(number_solved==number_total)

number_total

number_solved

entries

number of entries

number of 
solved entries

)¤` � �vuf[�T � < �#>x[]e�a7\v[�a«Y�a t umn � [



���������	����

������������������������� P 4

ÿ � [�a7I � � �È[�u t � �à\°axuf`b[]c 0¡\ 8���? � [�adg t y adgo` cã\�� � �È[�u ÿ \-� t � �ou t �èpb[ � c0`lc0uf[�a��vuf\v[]y � �_gv[ � [�adg t yoc
���va$0 ��u t ��pb[ � 8�n�\oy � [�a$0 �ou t �èpb[ � 8On�yoyMn�\oy ud[ �ãt Z�[I[]\°axuf`b[]c0n�\oyMemgon�\ � [Úadgv[I\'� � �È[�u t ��[]\�axum`b[]c
cd` � �opbadn�\o[ t �ocdp	
��:�7gv[ ÿ c t plZ�[$��? � [�adg t yEud[ �0t Z�[]cOc t plZ�[]yO�ou t ��pl[ � c ��u t�� adgv[@��pln�e�[ ÿ []\°axuf`b[]c��In�\oy
���vadc�adgv[ � `l\°a t adgv[@�èpln�e�[ ÿ []\°axuf`b[]cOc t pbZ�[]y-�Úa t []\�c��vud[0adgonUaÕn�plp!�ou t �èpb[ � c�nUud[sc t pbZ�[]yO�È[�� t uf[ãadgv[
yv[]e�`lcf` t \E�ou t e�[]cdc6e�n�\Ie t�� ��pl[�ax[�� �7gv[{axufn�\ocf`bad` t \E�_`badgK�U�èpl`l\UX ÿ � n�plp A u t ��pb[ � cdc t pbZ�[]y 0 8��G`lc<[]\�n,��pb[]yih
�_gv[]\Ladgo[�ud[OnUud[On�c � n�\.
%�ou t ��pb[ � c<c t pbZ�[]y@n�c6adgv[�ud[ÕnUud[Ocxa t ud[]y �

free clinging to
choice

:cling_on(new_choice)

new_choice

old_choice

:swap(old_choice,new_choice)
old_choice:detach(this)
new_choice:attach(this)

new_choice

new_choice:attach(this)
:be_solved()

choice

solved

:new()

) ` � �vud[V4 � < �$>�[]e�a7\v[�a A u t ��pl[ �

CL��ax[�u�adgo[ A u t ��pl[ � \v[�aQ0 )¤` � �:4�8_gon�c �È[�[]\k` \ocxadn�\°ad`lnUax[]yX`ba �_`lplp��ß[ ÿ ��ud[�[$�Ún�\oy p t�t X�` \ � � t u�n
efg t `le�[PnUa*�oufcxa��%�7gv[]\E`laOe�n�\Ñe�pl` \ � a t n@efg t `le�[�h¤c"�<n,� �È[�a �×[�[]\ efg t ` e�[]cÕcx[�Z�[�umn�p
ad` � []c]h�n�\oy �_`lplp
��\on�p p	
@�È[�c t pbZ�[]y �

energy

choice
choice made

choice:be_made(this,n)
guard(n<=energy)

3 participant’s energy

:new()

:makeChoice(choice)

)¤` � �vud[  L � < �#>x[]e�a7\v[�a A nUudad`le�`	�èn�\�a

C«\M`l\ocxadn�\�e�[ t �«adgv[ A nUudad`le�`	�èn�\�aã\v[�aK0 )¤` � �  L'8Õn,�-�ou t n�efgv[]c0adgo[Icde�[]\v[Ún�\oy �_`lp pà[�Z�[]\°a��on�plp	

�È[Puf[]pb[�Z�n�\°a/a tkt \o[ t �_adgv[Úefg t `le�[]c$�!< �6adgv[Úemg t `le�[�� c0\'� � �È[�u t �W�ou t �èpb[ � c/y t []cG\ t a/[��ve�[�[]yMadgv[
��nUudad` e�`	��n�\°a�� cO[]\v[�u � 
 0 �_go`lemg*`lc/n�\ `l\�ax[ � [�u0e t \ocdadn�\�a t ��A(`l\Ñadg�`lc�[��vn � ��pb[,8dh¤adgo[Pefg t `le�[Úe�n�\ �È[
� n�yv[��

�7go[ A [�axuf`à\v[�a �0t yo[]p!���vadcOadgo`lc�Z�[�ufcf` t \ t �<adgv[EH�nUu���n � [ I<n�\Ej t yv[]p×`l\°a t n(e t�� �D�vax[�uO[��	[ ?
e��vadn,��pl[1� t u � ���àn�emg t �#>x[]e�a t �iadgv[�c t e�` t p t�� ` e�n�p�adgv[ t u�
�h°[��ve�[��oa;� t uâadgv[�cda t ufn � [�hve�n�\3�È[W� t �o\oyPn�\oy
n�\on�p	
'?�[]y(cd[���nUufnUax[]p	
��;C�plc t c t e�` t p t�� `lcxadc&�â[�ud[OcfnUad`lc"�o[]yK��`badgLadgv[�Z	`lc��on�p `	?]nUad` t \Ún�\oyÚuf[]n�yon,��`lpl`la�
 t �
adgv[�uf[]c��opbadc��

�7go[���n�cd` eB��gv[]\ t�� []\on t �¤adgv[ t uf` � ` \on�pJH{nUu��èn � [QI<n�\kj t yv[]pwn,�-�È[]nUu«` \Iadgo`lc�cd` � �oplnUad` t \ ���×c@?
�È[]e�`ln�plp	
Xadgo[Øadgoud[�[Øyo[]e�`lcd` t \Fcxa 
�pb[]c0e�n�\ �È[ t ��cx[�udZ�[]y �G�7gv[�
*e�n�\F[]n�cf`lp	
G�È[ØZ�`lc��on�pl`	?�[]y ��
 �ouf`l\ �
cx[$�'�v[]\oe�[]c t �wadgv[Õ\v[�a7y-�vuf` \ � adgo[Ocd` � �oplnUad` t \ �

�7g�`lc7Z�[�ufcf` t \@e t Z�[�ufc�adgv[G`lplp �ocxaxufnUad`bZ�[Õ`l\�axu t y-��e�ad` t \Úa t adgv[@H{nUu���n � [/I<n�\kj t yv[]pJ�_`badgkgv[�u t []c�h
� t�� []\ih�n�\oy ��pl` � �èc��r<�\�ax[]\°ad` t \on�p p	
Øn�y�yo`bad` t \on�p ��[]nUa��vud[]c1�_`lplpD�È[�axud[]nUax[]y@` \Ladgv[�\v[��	a_cx[]e�ad` t \ �
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<�\Õadg�`lcwcd[]e�ad` t \Gadgv[ �+�oudadgv[�u yv[�Z�[]p t � � []\°a t ��adgv[1H{nUu���n � [1I<n�\Gud[���[�ud[]\oe�[6\v[�a �0t yo[]p 0¡cd[�[<cd[]e�ad` t \ R 8
�_`lp p��È[�yo`lcde���cdcx[]yLn�\oyÚ`lplp �ocxaxufnUax[]yE�'
Øe t�� �ènUuf`l\ � a�� t \v[�adcW��u t�� adgo[ � []\v[�ufn�pl`	?�[]y �0t yo[]pD��`badgLadgv[
e t udud[]c�� t \�yo`l\ � a�� t \v[�adc t �ßadgv[6[��	ax[]\oyv[]y �0t yv[]p 0¡\on � []p(
/emg t `le�[7n�\oy0emg t `le�[�0¡plnUu � [,8dh t u � n�\o`(?]nUad` t \
n�\oy t u � n�\o`	?]nUad` t \ 0¡p nUu � [,8"8�� Y	` � ` plnUuf`bad`b[]c0n�\�y y�`�Pß[�uf[]\oe�[]c/�È[�a �×[�[]\ adgv[ \v[�aLcxaxu��oe�a��oud[]c/��`lplpW�È[
[��vn � `l\v[]y �

�7go[Pn,� t Z�[ � []\°ad` t \v[]y*ud[���[�ud[]\oe�[Ú\v[�a �0t yo[]pàgon�c*�È[�[]\Ñ[��	ax[]\oyv[]yF`l\ 2 ^�jY4�476 �Y�7gv[Pud[]c��opba/`lc
n(e t�� ��pb[��Xud[���[�ud[]\oe�[s\v[�a �0t yv[]p!�_go` efgEe�n,�oa��oud[]c�adgv[3�_g t pb[Q� �o\oe�ad` t \on�pl`ba 
 t �<adgv[KH{nUu���n � [KI<n�\
j t yv[]p t �D<«u � n�\�`	?]nUad` t \on�pUI<g t `le�[â`l\32NI6jY< !,P 6¨h7��go`lefgÕ`lcJ��nUu �0t ud[<e t�� ��pb[���adg�n�\Oadgv[ � [�adn,��g t uf`le�n�p
n,�-�ou t n�efg t � jkn�c��oefg@n�\oy Rwn Awt ad` \G0�2 jSR>T�4,698��

�7go[@� t e��oc/y-�vuf` \ � adgv[ �0t yv[]pl` \ � �ou t e�[]cdcV�<n�c/a t ��\�yO��n�cd`lesn�\oyÑuf[$�ocdn,��pb[ãcdaxu��oe�a��vud[]c$� �7go`lc
n,�-�ou t n�efg%�<n�c6efg t cx[]\Ú` \ t ufyo[�uâa t �È[{n,��pb[«a t n�y�yØn�p p�adgv[ ��[]nUa��vud[]c t ��adgo[ t um` � `l\on�p �0t yv[]p���`badg t �va
gon"Z�`l\ � a t efgon�\ � [Oadgv[�\v[�adc_adgonUa_gon�cW�ß[�[]\Úyo[�Z�[]p t �È[]yIc t ��nUu$�

�7go[ �0t cdaâ` � � t ufadn�\�a ��[]nUa��vuf[]c�h �_go`lemgãud[���[�u<a t adgo[L�ou t ��pb[ � c×n�\oy/�ènUudad`le�`	��n�\°adc�h	nUud[«adgv[«cdaxufnUa@?
[ � 
 t �-�è\oyo`l\ � adgv[ �0t cda�nUaxaxufn�e�ad`lZ�[7efg t `le�[ �È[�� t ud[×e�pl` \ � `l\ �6t \G`ba�n�\oyOadgo[ t u � n�\�`	?]nUad` t \on�p	cxaxu���e�a��vud[]c
�_go` efgÚe t \ocxaxumn�`l\Úadgv[�n�e�e�[]cdc�a t emg t `le�[]c�0¡cd[�[E2NI<jO< !,P 698��

C«c � []\°ad` t \v[]yO`l\�cx[]e�ad` t \ A<adgv[�ud[à` cin7cxaxud[]n � t ��[]\o[�u � 
 ��u t�� adgv[=��nUudad` e�`	��n�\°adciadgonUa,`lc,\v[]e�[]cdcdnUu�

a t c t pbZ�[ t u � n�\o`	?]nUad` t \on�p'�ou t ��pb[ � c��J�7g�`lc�[]\v[�u � 
Õ`lc�e�n�plpb[]y ÿ []\v[�u � 
/n]ZUn�`lpln,��pl[$� �%<�a�emgonUufn�e�ax[�uf`(?�[]c¤adgv[
��nUudad` e�`	��n�\°adcân,�è`lpl`ba 
 t �wc t plZ�`l\ � �ou t ��pb[ � c����7gv[ �0t uf[ ÿ []\o[�u � 
Øn"Z�n�` pln,��pb[$�Gn:��nUudad` e�`	��n�\°a �ou t Z	`lyv[]c�h
adgv[ �ãt ud[�c"X	`lplpb[]yLgv[�`lc$�

�7go[�ud[«` cân�\ t ��� t cf`bax[�ax[]\�yv[]\oe�
P` \Pn�\ t u � n�\�`	?]nUad` t \ih �_go` efgE�È[]gon]Z�[]c6e t�� �èpb[ � []\°adnUu�
sa t �ânUufy�c
adgv[@[]\v[�u � 
 n]ZUn�`lpln,�èpb[����7go`lcã` c0[��'��ud[]cdcx[]y `l\ adgv[ ÿ []\v[�u � 
 ud[$�'�o`buf[]y-�	h ��go`lefg efgonUumn�e�ax[�uf`	?�[]cØadgv[
yo`	�Pe��opba�
 t �_adgv[3��u t ��pb[ � c$�S�7gv[ �0t ud[ ÿ []\v[�u � 
*ud[$�'�o`bud[]y-�@nM��u t ��pb[ � gon�c�h¤adgv[LgonUufyo[�u/`baG`lcÕa t
c t pbZ�[��

I<g t `le�[]c6nUaxaxufn�e�a1�ènUudad`le�`	��n�\°adc6n�\oy%�ou t ��pb[ � c��àY t n0emg t `le�[�ud[]e�[]`lZ�[]c&� t adgLa�
'�ß[]c t �w[]\v[�u � 
�hoadgv[
ÿ []\v[�u � 
@n]ZUn�`lpln,��pb[$�sn�\oyIadgv[ ÿ []\v[�u � 
Iuf[$���o`lud[]y-� � C9yv[]e�`lcd` t \@e�n�\M�È[ � n�yv[Õ`	��adgv[�ud[/`lc_nUa{pb[]n�cxa«n�c
� �oefg ÿ []\v[�u � 
Øn"Z�n�`lp n,��pb[$�Gn�c ÿ []\v[�u � 
Øud[$�'�o`bud[]y�� �>)¤`l\�yo`l\ � adgv[ �0t cxa6nUaxaxufn�e�ad`bZ�[/efg t ` e�[�`lc<y t \v[ ��

e�n�ple��op nUad`l\ � adgv[Oy�`�Pß[�uf[]\oe�[V�È[�a��â[�[]\(adg t cx[�[]\v[�u � `l[]c � <{\�p	
P`	��adgv[/yo`�PÈ[�ud[]\oe�[�`lc&?�[�u tst u1� t cd`lad`bZ�[�h�n
yv[]e�`lcf` t \Ú`lc � n�yv[��

<{\o[ke�n�\ ud[]e t�� \o`(?�[kadg�`lc/�È[]gon"Z�` t uØ`l\ adgv[X\v[�aLcxaxu��oe�a��vuf[ t �V)¤` � �  $P p t°t X	`l\ � nUaLadgv[S�èpln�e�[]c
�_go` efgFcxa t ud[Ladgv[L[]\v[�u � `l[]c0n�\oy adgv[Laxufn�\ocd`bad` t \oc���go`lefg �U�iyonUax[Øn�\oyMe t�� ��nUuf[Øadgo[ � ��<�\ 2 ^«jY4�4,6
adgv[_n,� t ud[ � []\�ad` t \o[]y t u � n�\o`	?]nUad` t \on�pocxaxu���e�a��vud[]c
nUud[7n�p c t e t \ocd` yv[�ud[]y ���7gv[]cx[6[��	ax[]\ocd` t \oc�h�cxaxumnUax[ � 
�h
n�\oy t u � n�\�`	?]nUad` t \on�p
cdaxu��oe�a��vud[]c]h,gon]Z�[/�ß[�[]\ �ãt yv[]pl[]yY��
Y�ocd`l\ � n�yoy�`bad` t \on�p�ud[���[�ud[]\oe�[s\o[�adc@0¡`9� [��ãn
\v[�ase�n�p pb[]y t ufn�e�pb[ ��go`lefgMg�n�cã`l\U� t u � nUad` t \Mn,� t �vaãn�p p t �#>�[]e�aP\v[�adcã`l\°Z t pbZ�[]y n�\oy �_go`lemgMn�\oc"�â[�ufc
�'�v[]cxad` t \oc]h t u�nÚ\v[�a�e�n�plpb[]y � �opbad`lcx[�a�h ��go`lefg n�y � `l\o`lcxax[�umc�n"Z�n�`lp n,��pb[0efg t ` e�[]c�h�[]\v[�u � `l[]c�n�\oy efgv[]e�X�c
adgv[On�e�e�[]cfc_uf` � g�adc�8��6Y	`l\oe�[�\ t a_n�plp�yv[�adn�` plc7e�n�\ �È[B�ouf[]cx[]\�ax[]y@gv[�ud[�hoadgo[V� t e��oc7` c t \Iadgv[Õefg t `le�[/n�\oy
adgv[ t u � n�\o`	?]nUad` t \Úuf[���[�ud[]\�e�[O\v[�adc��

j t Z	`l\ � ��u t�� )¤` � �(HEa t )¤` � �  � adgv[�ud[k`lcs\ t asZ�[�u�
 � ��efg n�yoyv[]y a t adgv[@\o[�a%<«u � n�\�`	?]nUad` t \
0¡plnUu � [,8��/<{\o[Ge�n�\E[]n�cd`lp	
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