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[ \]^_`abc^d`]
efg hgijklmnompqjngqjr isfgtuvgq wxrklgqyzr { xrklgqy|} ji r qgrvmnj~ g i�ing~ nfrn isfgtm
uvgi so~�vg� � � �qo�vg~ iov� jlk nri�i no ~ ggn qgrvmnj~ g � gq�oq~ rlsg korvi � �qo�vg~
iov� jlk nri�i rqg ~otgvgt jl nfg to~rjlmjltg� gltgln e��� �eri� �l�jqol~ gln �otgvm
jlk rlt �j~uvrnjol � �qr~ g�oq� whgs�gqy� { hgs�gqy�} � e��� ji r so~�jvgt lgn�oq� o�
�vrl rvngqlrnj�gi nfrn tgisqj� gi so~�vg� �qo�vg~ iov� jlk �qo sgiigi jl ngq~ i o� rvngqlrng
�r�i �� �fjsf �qo�vg~ iov� jlk korvi srl � g rsfjg�gt � �n rvio i� gsj�gi nfg � gq�oq~ rlsg
rlt qgiouqsg qg�ujqg~ glni o� nfgig tj�gqgln r��qorsfgi � � ij~�vj�gt g�r~�vg o� r e���
nri� inqusnuqg �oq igrqsfjlk nfg xg� �oq jl�oq~ rnjol ol qg�jg� i ol �to�g �fonoifo� ji
ifo�l jl �jkuqg �� efg isfgtuvgq tgngq~ jlgi r �rqnjsuvrq �rnf no rsfjg�g r korv ri �gvv
ri nfg i� gsj�s oqtgq o� g�gsunjol o� nfg iu�nri�i riio sjrngt � jnf nfji �rnf � �n uigi r so~m
�vg� uigqmtg�lgt isfgtuvjlk sqjngqjr wxrklgqyzr} nfrn nr�gi jlno rssouln nfg � gq�oq~ rlsg
sfrqrsngqjinjsi iusf ri soin { �urvjn� rlt tuqrnjol jl nfg o�gqrvv isfgtuvg rlt r~ouln o�
ulsgqnrjln� � jnf qgi� gsn no nfgig sfrqrsngqjinjsi �

�l nfji �r� gq { �g �uqnfgq g�nglt nfg isfgtuvgq no ~ oqg g� sjglnv� tgrv � jnf ulsgqnrjln�
�qgigln jl r isfgtuvg � efji ji �rigt ol rl rlrv�iji o� r�rjvr�vg isfgtuvgi nfrn srl � g
uigt no qgso�gq �qo~ r ijnurnjol jl �fjsf �rqnjrvv� g�gsungt isfgtuvgi srllon � g so~�vgngt
iussgii�u vv�� �l rttjnjol no g�rvurnjlk isfgtuvgi ~oqg g�gsnj�gv� �qo~ nfg ulsgqnrjln�



�gqi� gsnj�g { �g rvio j~�vg~ gln ~gnfot qgoqtgqjlk ngsflj�ugi no ~ jlj~ j�g ulsgqnrjln��
efg hgijklmnompqjngqjr isfgtuvgq � jnf jni �qgigln �ulsnjolrvjn� to gi io~ g qgoqtgqjlk o�
iu�nri�i � jnfjl r isfgtuvg wxrklgqyz�} �un jn togi lon qgriol r�oun �fgnfgq nfgqg rqg
�r�i no qgso�gq �qo~ �rjvuqg isglrqjoi �

xg tg�lg � �� ����� �	
���� ��� ri r sfrqrsngqjinjs o� r isfgtuvg jl �fjsf nfg isfgtuvg
rvvo� i �oq qgso�gq� �qo~ g�gsunjol �rjvuqg o� olg o� nfg isfgtuvgt rsnjoli � �l g�rvurnjlk r
isfgtuvg { �g �rln no nr�g jlno rssouln �fgnfgq nfgqg g� jin rvngqlrnj�g �r�i o� so~�vgnjlk
nfg isfgtuvg { j �g �{ rsfjg�jlk nfg fjkf vg�gv nri� { j� nfg isfgtuvg ifouvt �rjv tuqjlk nfg souqig
o� g�gsunjol � efji n�� g o� rlrv�iji { srvvgt �	��
�� �� �� � ����
�� srl �g g��glij�g � gsruig jn
souvt jl�ov�g rl g�fruinj�g igrqsf �oq nfg r��qo�qjrng ~ gnfot nfrn �ouvt j~�qo�g isfgtm
uvg qo�uinlgii � jnfoun tj~ jljifjlk nfg sqjngqjr qg�ujqg~ glni w� qgijlry� } � �o�g�gq { nfg
ngsflj�ug �g tgisqj� g jl nfji �r� gq j~�vg~ glni rl rvkoqjnf~ �fjsf gvj~ jlrngi nfg lggt
no to rl g�fruinj�g igrqsf { g�gl nfoukf jn ji ~oqg g��glij�g nfrl ouq lolmsolnjlkgls�
isfgtuvjlk r��qorsf �

�l nfji �r� gq { �g tjisuii solnjlkgls� isfgtuvjlk jiiugi rlt �oq~ rvj�g nfg~ uijlk ��g
inrnjinjsrv ~ griuqgi o� isfgtuvg qo�uinlgii � xg nfgl �qgigln r so~�unrnjolrvv� �grij� vg
rvkoqjnf~ �oq �ujvt jlk qo�uin isfgtuvgi rlt tg~olinqrng nfgjq g� sjgls� �jr g�� gqj~ glnrv
qgiuvni �

� ��c��_`b]a �`_�
pvriijsrv � � �vrlljlk �oq� fri �qgsvutgt nfg jiiug o� �vrlljlk �oq solnjlkglsjgi jl nfg
g�gln o� �vrl �rjvuqg � �n rto�ni r �gq� lrqqo� lonjol o� riiu~ jlk r rvvmoqmlonfjlk r�m
�qorsf � � gsgln �oq� jl soltjnjolrv �vrlljlk fo�g�gq fri �o suiigt ol iov� jlk �qo�vg~ i
�fjsf jl�ov�g ulsgqnrjln� �� �qo�r�jvjinjs qgrioljlk r�oun rsnjoli rlt jl�oq~ rnjol ol nfg
�rvug o� �vrlljlk �oq rvngqlrnj�g solnjlkglsjgi wh qr�gqy� { �uif~gqjs�y� } rlt uijlk unjvjn�
~otgvi w� rttr�r�y|} � � nfgq r��qorsfgi uig �rqnjrv � rq�o� hgsjijol �qosgiigi rlt tgm
sjijol nfgoqgnjs �vrlljlk r��qorsfgi w�ounjvjgqy� { hgrly�} �fjsf �qulg nfg igrqsf i�rsg
�� uijlk to~rjlmi� gsj�s fguqjinjs �lo� vgtkg � w�ltgqyz} tgisqj� gi r �rqnjrvmoqtgq �vrlm
lgq srvvgt � ��
��� nfrn iu��oqni soltjnjolrv �vrlljlk � jnf solnjlkgls� igvgsnjol � efg�
solsglnqrngt ol n�o ri� gsni o� nfg �qo�vg~ { lr~gv�{ � vrlljlk ~ gnfoti �oq rl jngqrnj�g
soltjnjolrv �vrllgq rlt r ~ gnfot �oq so~�unjlk nfg lgkrnj�g j~ �rsn o� �oiij� vg iouqsgi
o� �rjvuqg � xg �oult nfrn ouq �oq� tolg uijlk nfg hgijklmnompqjngqjr �qr~ g�oq� rttqgiigi
ij~ jvrq �uginjoli lr~gv�
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w� qgijlry� } t jisuiigi rl rvkoqjnf~ �oq r i� gsj�s to~rjl lr~gv� r qgrv ngvgiso� g isfgtuvm
jlk �qo�vg~ �fgqg nfg inosfrinjs rsnjoli rqg ~ rlrkgt �� r i�vjnnjlk ngsflj�ug � � gqg nfg
+uinm�lmprig isfgtuvgq �qomrsnj�gv� ~ rlrkgi tuqrnjol ulsgqnrjln� �� uijlk nfg solnjlkgln
isfgtuvgi �ujvn ri r qgiuvn o� rlrv��jlk nfg �qo�vg~ uijlk o�mvjlg so~�unrnjoli �

�uq �oq� tj�gqi �qo~ �qg�joui �oq� tolg jl �ovvo� jlk �r�i
&



(B)

On-Adobe-Photoshop

(A2) (A3)

D  (100% 3)

C  (100% 3)

Q  ((90% 4) (10% 0.5))

 

subtasks
enables

Search-Adobe-URLQuery-Benchin-Site
(A)

Find-User-Reviews

Q   ((25% 0)(75% 3))

C   ((30% 5)(70% 3))

D  (100% 9)

Process-User-Reviews

Process-Document-Using-

Q  ((20% 1)(80% 0.5))

D  ((80% 6)(20% 8))

Advanced-Text-Processing

C  ((15% 5)(85% 3))

End-User-

Benchmarks

(A1)

Q  ((50% 2)(25% 1)(25% 0.5))

D  (100% 6)

(P)

Find-Review-Information-

C  ((25% 6)(75% 3))

enables

Method

Task

min()

min()

max()
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�� polinqusnjol o� solnjlkgln isfgtuvgi jl ouq rlrv�iji ji tolg jl jlngqrsnj�g nj~ g g�gl
ri nfg �qo�vg~ ji � gjlk iov�gt rlt fglsg �g fr�g qgrv tuqrnjol rlt soin solinqrjlni
jl g�rvurnjlk nfg glnjqg igrqsf i�rsg �

& � xg solinrlnv� g�rvurng nfg uigq i� gsj�srnjoli � jnf nfg sqjngqjr solinqrjlni no kgn r
irnji�sjlk �gn qo�uin qgiuvn �

� � �uq rvkoqjnf~ nr�gi rt�rlnrkg o� nfg inqusnuqrv rlrv�iji o� nfg �qo�vg~ { lr~ gv� nfg
e��� nri� inqusnuqg qg�qgiglnrnjol { no qgtusg nfg so~�vg� jn� o� nfg igrqsf �qo�vg~ �

� ��� ��	�c^�a 
`��_ �`b]a �]a ^�� �		_`� d
 �^�
��	�c^�a �`b]a

efg ~onj�rnjol �oq g�rvurnjlk �gq�oq~ rlsg ~griuqgi �oq solnjlkgls� �vrlljlk ji nfg �ovvo�m
jlk � �hj�gqgln r��qo� j~ rnjoli o� g�gsunjolmnj~ g � gq�oq~ rlsg ~ griuqgi qg�qgigln tj�gqgln
r~oulni o� �oq� jl frltvjlk solnjlkgls� isfgtuvjlk � xg �rln no g�rvurng nfgig r��qo� jm
~ rnjoli �rigt ol nfg r~ouln o� �oq� rlt nfg � gq�oq~ rlsg nqrtgmo�i ��

� �� �� ����������� �������� �!��"#�
xg tgisqj� g r ij~ �vg g�r~�vg �fjsf solsjigv� sr�nuqgi nfg so~�vg� jn� rlt �ulsnjolrvjn�
o� solnjlkgls� rlrv�iji �

e��� ~otgvi rqg so~�qjigt o� ���$� { $ ��� 	�� { �fjsf rqg g�gsunr�vg nri�i oq �qj~ jnj�gi {
rlt �	�)�	���)�! ���� �%&�i� � eri�i rqg lolmg�gsunr�vg ~ gnfoti �fjsf rqg tgso~�oigt
jlno iu�nri�i { ~ gnfoti { oq �onf � e��� ~gnfoti rqg tgisqj� gt inrnjinjsrvv� �jr tjisqgng
�qo�r�jvjn� tjinqj�unjoli jl nfqgg tj~ glijoli � �urvjn�{ soin rlt tuqrnjol � 'urvjn� jl nfg
kj�gl �kuqg tgisqj� gi nfg solnqj�unjol o� r �rqnjsuvrq rsnjol no nfg no� vg�gv nri� � huqrnjol

�



tgisqj� gi nfg r~ouln o� nj~ g r ~gnfot � jvv nr�g no g�gsung rlt poin tgisqj� gi nfg �lrlsjrv
oq o��oqnuljn� soin jlfgqgln jl � gq�oq~ jlk nfg rsnjol ~otgvgt �� nfg ~gnfot �

efg o�rv lotgi jl �jkuqg � rqg nri�i rlt nfg qgsnrlkuvrq lotgi rqg ~ gnfoti � efg
no� vg�gv nri� ji � jltm� g�jg�m�l�oq~ rnjolmolm�to� gm�fonoifo� � efji fjkf vg�gv nri� srl
�g rsfjg�gt �� gjnfgq so~�vgnjlk nri� 'ugq�m�glsfjlm�jng �� � iussgii�u vv� oq g�gsunjlk nfg
~gnfot �grqsfm�to� gm��& �� � oq �onf � �� � onf � rlt � rqg g�gsungt nfg ~ r� j~u~ �urvjn�
ji nr�gl � efji ji tgisqj� gt jl e��� �� ~ grli o� nfg ~ r� �� �urvjn� rssu~uvrnjol �ulsnjol
��r� � { �fjsf fri ig~ rlnjsi ij~ jvrq no rl ���� jl vokjs � � gnfot �ltm� igqm� glsf~ rq�i �� ��
rlt nri� �qosgiim� igqm� g�jg� i �� � � lggt no � g isfgtuvgt �oq nri� 'ugq�m� glsfjlm�jng no
rsfjg�g r lolm�gqo �urvjn�� efji qgvrnjolifj� ji tgisqj� gt �� ~grli o� nfg ~ jl �� �r� �fjsf
ji g�uj�rvgln no rl ��%h� rlt nfg ~ jlj~u~ �urvjn� �rvug �qo~ nfg iu� ~gnfoti ji sfoigl �
efji �oqsgi nfg isfgtuvgq no isfgtuvg �onf nri�i no r�ojt r � �urvjn� � gjlk �qo�rkrngt ��
nfg ~ jl �� �r� �

efg �urvjn�{ soin rlt tuqrnjol sqjngqjr �oq nfg g�gsunr�vg ~ gnfoti rqg tgisqj� gt jl
ngq~ i o� nfg tj�gqgln � oiij� vg ounso~gi rlt nfgjq �qg�ugls� o� o ssuqqglsg so~�ungt ri
r � gqsglnrkg � �oq jlinrlsg { jl �jkuqg �{ ~ gnfot �ltm� igqm� glsf~rq�i fri nfg �ovvo� jlk
�urvjn� ounso~ g tjinqj�unjol ' ����� &� �&�� �� �&�� � ���� � �n rsfjg�gi �urvjn� �rvug o� &
� jnf �qo�r�jvjn� � �� { �urvjn� o� � � jnf �qo�r�jvjn� � �&� rlt � �� � jnf �qo�r�jvjn� o� � �&� �

efg ���
��� %&� �gn�ggl ~ gnfoti �jltm� igqm� g�jg� i �� &� rlt �qosgiimhosu~glnm
� ijlkm�t�rlsgtmeg�nm�qosgiijlk �� �� jltjsrngi nfrn �jltm� igqm� g�jg� i lggti no jlsuq r
lolm�gqo �urvjn� �oq �qosgiimhosu~ glnm� ijlkm�t�rlsgtmeg�nm�qosgiijlk no � g g�gsungt �
� # ��
�
����� %&� tgisqj� gi r io�n qgvrnjolifj� � gn�ggl ~gnfoti { �fgqg r lolm�gqo �urvm
jn� rsfjg�gt �� nfg �rsjvjnrnoq ~ gnfot rvvo� i nfg g��gsngt �gq�oq~ rlsg o� nfg �rsjvjnrngt
~gnfot no j~�qo�g �� nfg tgkqgg o� �rsjvjnrnjol � fo�g�gq nfg �rsjvjnrngt ~gnfot srl injvv
� g g�gsungt � jnf nfg �rsjvjnrnoq rsfjg�jlk r lolm�gqo �urvjn� oq �oq nfrn ~ rnngq lon g�gl
�gjlk isfgtuvgt �

efg g��gsngt �urvjn� o� qgiuvni rsfjg�gt �� g�gsunjlk nri� 'ugq�m� glsfjlm�jng ji f jkfgq
nfrl �grqsfm�to�gm��& rlt nfui �qg�gqqgt � �o�g�gq jn ji � oiij� vg nfrn �oq sgqnrjl �qotm
usni { � glsfjl togi lon solnrjl uigq qg�jg� i �oq nfg �qotusn � jnf r �qo�r�jvjn� o� � �&�
rlt fglsg qgsgj�gi r �urvjn� o� � � �� 'ugq�m�glsfjlm�jng ji nfg olv� �rnf igvgsngt { nfgl
�jltm� g� jg�m�l�oq~ rnjolmolm�to�gm�fonoifo� jl nuql qgiuvni jl �gqo �urvjn�� �l nfji isgm
lrqjo { �g �ouvt fr�g �qg�gqqgt ~ gnfot �grqsfm�to�gm��& �fjsf fri r ���� kurqrlngg o�
rsfjg�jlk nfg no�mvg�gv korv g�gl j� jn ji o� vo�gq �urvjn��

&gni riiu~ g nfg sqjngqjr qg�ujqg~ glni inrng nfrn nfg nri� ifouvt rsfjg�g nfg ~ r�j~u~
�urvjn� � oiij� vg � jnfjl r tuqrnjol tgrtvjlg o� �| ~ jlungi � efg hgijklmnompqjngqjr isfgtuvgq
�qin glu~gqrngi r iu�ign o� nfg ��������
" �� nfrn souvt rsfjg�g nfg fjkf vg�gv nri� � �l rvngqm
lrnj�g ji rl gri� no so~�ung isfgtuvg r��qo� j~ rnjol � jnf rl ginj~ rng �oq �urvjn�{ soin rlt
tuqrnjol tjinqj�unjoli nfrn � jvv qgiuvn �qo~ isfgtuvjlk nfg rvngqlrnj�g � � iu�ign o� nfgig
rvngqlrnj�gi rqg igvgsngt rlt isfgtuvgi rqg sqgrngt uijlk r fguqjinjs ijlkvgm�rii ~ gnfotm
oqtgqjlk ngsflj�ug � efg ign o� srltjtrng isfgtuvgi rqg nfgl qrl�gt uijlk r io�fjinjsrngt
~uvnjmt j~ glijolrv g�rvurnjol ~gsfrlji~ wxrklgqyzr} �fjsf so~�rqgi nfg isfgtuvgi � inrm
njinjsrv rnnqj�ungi no isfgtuvjlk tgijkl sqjngqjr { g �k �{ �urvjn�{ soin { tuqrnjol rlt ulsgqnrjln�
~griuqgi { �qo� jtgt �� isfgtuvgq svjglni �
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�oq nfg ir�g o� ij~ �vjsjn�{ �g fr�g ~otj�gt rlt ij~�vj�gt nfg isfgtuvgq �i sqjngqjrm
tqj�gl g�rvurnjol ~gsfrlji~ no ~r�g nfji g�r~�vg rlt nfg qgvrngt so~�rqjioli iussjlsn �
nfrn ji �g fr�g �osuiigt olv� ol nfg g�� gsngt �urvjn� rnnqj�ungi o� isfgtuvgi rlt jkloqgt
nfg ~uvnjmt j~ glijolrv rlt qgvrnj�g isrvjlk so~�olglni o� nfg isfgtuvgq �i inrltrqt unjvjn�
srvsuvrnjol � efg ngq~ ���
�� jl nfg qg~ rjltgq o� nfji tosu~gln � jvv tglong nfg g�� gsngt
�urvjn� o� r kj�gl isfgtuvg rlt lonfjlk ~oqg �

� �� �!"����� ����� ����� � ���� 
�l nfji �r� gq { �g � jvv srvv nfg o�	 gsnj�g �ulsnjol �rigt qrnjlk qgnuqlgt �� nfg inrltrqt
hgijklmnompqjngqjr isfgtuvgq nfg 
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��� rlt �jg� jn ri nfg inrnjinjsrv
~ griuqg o� nfg sfrqrsngqjinjsi o� r isfgtuvg riiu~ jlk lo qgisfgtuvjlk �

�oq nfg g�r~�vg tgisqj� gt jl nfg grqvjgq igsnjol { �g � jvv �o sui ol ~r�j~ j�jlk �urvjn�
� jnfjl r frqt tgrtvjlg o� �| ~ jlungi � efg n�o �oiij� vg isfgtuvgi rqg �� �{� & {� �� rlt �� � �
efg �&� nr�gi jlno rssouln nfg �rqjoui �oiij� vg � gq~unrnjoli o� ~ gnfot ounso~ gi rvolk
� jnf nfg �urvjn� rsfjg�gt � � jkuqg & tgisqj� gi nfg so~�unrnjol o� nfg �&� qrnjlki �oq nfg
isfgtuvg �� �{� & {� �� �
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�jkuqg & � �rsf qo� qg�qgiglni r � oiij� vg � gq~unrnjol o� nfg �urvjn� tjinqj�unjoli o� ~ gnfm
oti � �{ � & { � � jl isfgtuvg �� �{� & {� �� � efg �qin nfqgg sovu~li qg�qgigln nfg � oiij� vg
qrnjlki �'urvjn� � rsfjg�gt �� grsf o� nfg ~ gnfoti � �{ � & { � � � efg �ouqnf sovu~l ifo� i
nfg �qo�r�jvjn� o� nfg �rqnjsuvrq �urvjn� tjinqj�unjol so~�jlrnjol o ssuqqjlk rlt nfg vrin
sovu~l ifo� i nfg �lrv �urvjn� o� nfg isfgtuvg �

polijtgq nfg �qin glnq� o� nfg nr�vg � �n frltvgi nfg srig �fgl ~gnfot � � rsfjg�gi
r �urvjn� o� & { �fjsf o ssuqi � jnf r �qo�r�jvjn� o� � �� ri tgisqj� gt jl nfg e��� nri�
inqusnuqg � � gnfot � & rsfjg�gi r �urvjn� o� � � jnf �qo�r�jvjn� � �&� �  efg �qo�r�jvjn� o�
nfg ~ gnfoti rsfjg�jlk nfgig �urvjnjgi ij~uvnrlgouiv� jl r ijlkvg g�gsunjol ji � ��&� { kj�gl
jl sovu~l � � efg g�� gsngt �urvjn� o� nfg isfgtuvg �� �{� & {� �� ji � jl nfji srig { tgisqj� gt
jl sovu~l � � efg tuqrnjol rlt soin tjinqj�unjoli rlt nfgjq g�� gsngt �rvugi rqg so~�ungt
jl r ij~ jvrq �rifjol � efg �&� qrnjlki �oq isfgtuvgi �� �{� & {� �� rlt �� � rqg kj�gl � gvo� �
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efji g�r~�vg ji r~ glr�vg no nfg solnjlkgls�mnqgg in� vg srvsuvrnjol ri ifo�l jl �jkuqg
� { �un nfg kglgqrv srig ji lon � �l nfg srig o� nri� inqusnuqgi � jnf ijklj�srln vg�gvi o�
so~�vg� jn�{ nfg so~�unrnjol o� nfg �&� �� nfg hgijklmnompqjngqjr isfgtuvgq ji lon �rigt
ol r solnjlkgls�mnqgg in� vg rlrv�iji { tug no nfg so~�jlrnoqjsi o� nfg kglgqrv isfgtuvjlk
�qo�vg~ � �l nfji �rqnjsuvrq g�r~�vg { nfg �&� �ouvt nfgl �g rl ultgqginj~ rng o� g�� gsngt
isfgtuvg �urvjn� rlt nfg qrnjlki �ouvt �g ri �ovvo� i �

� U �O � VO � VO ��� � FB>@? � � U�� ��NL ;GB;H �IFJ>BM �
�IFJ>BM � ���� � U� � ���� � U�� ���� � U� � ���� � U� �
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xg uig vj~ jngt nqgg g��rlijol jl ijnurnjoli iusf ri nfgig �fgqg jn ji lon �qgsvutgt �� nfg
so~�jlrnoqjsi o� nfg rsnurv isfgtuvjlk jlinrlsg � �l onfgq jlinrlsgi { �fgqg nfg so~�vg� jn� o�
nfg nri� inqusnuqg ji ijklj�srln { fguqjinjsi rqg uigt �oq r��qo� j~ rnjlk isfgtuvg � gq�oq~ rlsg
no � g r�vg no frltvg nfg so~�jlrnoqjsi �

efg isfgtuvg �� �{� & {� �� ji sfoigl rlt g�gsungt ijlsg jn fri nfg � gin g�� gsngt vo�gq
�oult qrnjlk o� � �yz � � � g�gsungi iussgii�u vv� { nfgl � & g�gsungi rlt iu��oig � & �rjvi �j �g �
jn qgiuvni jl � �urvjn� � { �fjsf fr�� gli &�� o� nfg nj~ g � efgl �� �rjvi no kgn glr�vgt rlt
nfg isfgtuvg �qgr�i ijlsg nfgqg ji lo nj~ g vg�n no qgisfgtuvg �� � ri rl rvngqlrng isfgtuvg �

� gsruig o� nfg olgm�rii vo�moqtgq �ov�lo~ jrv ~ gnfot ig�uglsjlk r��qorsf uigt �� nfg
isfgtuvgq no solnqov isfgtuvjlk so~�jlrnoqjsi { nfg inrltrqt hgijklmnompqjngqjr isfgtuvgq
� jvv olv� �qotusg olg � gq~unrnjol o� nfg ~ gnfoti � �{ � & { rlt �� � �o�g�gq { j� nfg
isfgtuvgq tjt �qotusg ~uvnj� vg � gq~unrnjoli { nfg isfgtuvgi �� �{� & {� �� rlt �� & {� �{� ��
�ouvt qgsgj�g nfg ir~ g g�� gsngt vo�gq �oult �rvug � � glsg nfg solnglnjol ji nfrn nfgqg ji
lo tj�gqglsg jl � gq�oq~ rlsg j� gjnfgq o� nfg n�o �ri sfoigl { oq �qotusgt �� nfg ~gnfot
oqtgqjlk fguqjinjsi � �o�g�gq ol ~oqg tgnrjvgt g�rvurnjol o� nfg isfgtuvgi { �g igg nfrn
�� & {� �{� �� rvvo� i �oq qgso�gq� rlt solnjlkgls� isfgtuvjlk �fjsf isfgtuvg �� �{� & {� ��
togi lon � gq~ jn �� jkuqg �� �oq nfg kj�gl tgrtvjlg � �� �� & {� �{� �� ji nfg isfgtuvg � gjlk
g�gsungt rlt � & �rjvi { nfgqg ji nj~ g no isfgtuvg ~ gnfot �� � rlt so~�vgng nri� e� �� efji
svgrqv� j~ �vjgi nfrn isfgtuvg �� & {� �{��� ifouvt fr�g r �gnngq g�� gsngt � gq�oq~ rlsg qrnjlk
nfrl �� �{� & {� �� ri nfg isfgtuvg �� & {� �{� �� jlsvutgi nfg qgso�gq� o�njol �qo~ �rjvuqg jl
jni inqusnuqg �
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	 ji r ign o� � oiij� vg ounso~gi o� ~ gnfot
g�gsunjol �fjsf j� o ssuqqgt �ouvt igqjouiv� tgkqrtg nfg � gq�oq~ rlsg sfrqrsngqjinjsi o� nfg
o�gqrvv isfgtuvg � �l oqtgq no ultgqinrlt nfg j~�vjsrnjoli o� nfji � onglnjrv ��
	 { vgn ui
qg~o�g nfg �rjvuqg � oiij� jvjn� �qo~ nfg �gq�oq~ rlsg sfrqrsngqj�rnjol o� � & rlt qg�vrsg
~ gnfot � & �i &�� sfrlsg o� �urvjn� � �� nfg g�� gsngt �rvug o� nfg tjinqj�unjol � � gnfot
� & fglsg ji riijklgt r �urvjn� o� � { � jnf r �qo�r�jvjn� o� � j �g �oq ~ gnfot � & { ' �����
�� � efg hgijklmnompqjngqjr isfgtuvgq ji qgjl�o�gt � jnf nfg ~otj�gt nri� inqusnuqg rlt
qgisfgtuvg � efg �ovvo� jlk rqg nfg qrnjlki qgnuqlgt �� nfg isfgtuvgq �
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efg � gq�oq~ rlsg ~griuqg �oq nfg ~otj�gt nri� inqusnuqg ji lo volkgq nfg g�� gsngt
vo�gq �oult { jlingrt jn ji nfg r��qo� j~ rng u�� gq �oult ri jn tgisqj� gi nfg g��gsnrnjoli
j� �rjvuqg ji lon �oiij� vg � efg isfgtuvg �� �{� & {� �� lo� qgsgj�gi r qrnjlk o� ��&y � efg
� � ��� ���� ��� � ��� � �� � j~�qo�g~ gln jl �urvjn� � jnf qgi� gsn no nfg g��gsngt vo�gq �oult
qrnjlk ji ijklj�srln � efji ��� j~�qo�g~gln jl � gq�oq~ rlsg ~ griuqg sol�q~ i nfrn nfg
�oiij� jvjn� o� �rjvuqg o� ~ gnfot � & ijklj�srlnv� tgsqgrigi nfg qrnjlk o� isfgtuvg �� �{� & {� �� �
�o lo� �g solijtgq nfg o�njolrv isfgtuvgi �oq nfg oqjkjlrv nri� inqusnuqg no lgunqrvj�g nfg
g�gsn o� nfji ��
	 �
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efg nqgg inqusnuqg jl �jkuqg � �qgiglni rvv nfg o�njoli o� isfgtuvg kglgqrnjol nfrn � jvv
~ ggn nfg sqjngqjr o� r tuqrnjol vj~ jn o� �| ~ jlungi � �qo~ nfji tjrkqr~ { �g igg nfrn isfgtuvg
�� � � � & � � �� togi lon fr�g rl o�njol no qgisfgtuvg rlt injvv ~ ggn nfg tgrtvjlg { j� ~ gnfot
� & �qotusgi rl ultgijqr�vg ounso~ g �

�o �g solijtgq r ij~ �vg qgoqtgqjlk o� isfgtuvg �� � � � & � � �� �fjsf ji �� & � � � � � �� � eo
riigii nfg g�gsni o� qgisfgtuvjlk �fgl � & �rjvi ol nfji isfgtuvg �� & {� �{� �� { �g so~�jlg
nfg qrnjlki �oq isfgtuvgi �� &�
����� � � � � � �� rlt �� &� ���
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efji n�� g o� g�rvurnjol o� nfg isfgtuvg ji �frn �g srvv nfg ���qo� j~ rng ��� gsngt
�oult ���� � { �fjsf � jvv � g �oq~ rvv� tg�lgt jl nfg lg�n igsnjol �

�o isfgtuvg �� & � � � � � �� fri r �gnngq � gq�oq~ rlsg kurqrlngg nfrl �� � � � & � � �� � efg
�&� so~�unrnjol o� nfg hgijklmnompqjngqjr isfgtuvgq g�rvurngi nfg � gq�oq~ rlsg ~griuqg
o� �onf �� � � � & � � �� rlt �� & � � � � � �� no � g nfg ir~g ri jn to gi lon nr�g jlno rssouln
nfg qgso�gq� o�njoli �qgigln � jnfjl �� & � � � � � �� �fjvg g�rvurnjlk jn � efji vgrti ui no
� gvjg�g nfrn nfg �&� � gqfr�i ji lon nfg ~oin r��qo�qjrng � gq�oq~ rlsg ~griuqg �oq rvv nri�
inqusnuqgi { �rqnjsuvrqv� �fgqg frqt tgrtvjlgi oq soin vj~ jni �jl solnqrin no io�n �qg�gqglsgi�
rqg j~�oqnrln �
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efg �rq kqr�f ol nfg vg�n o� � jkuqg � ifo� i nfg inrnjinjsrv � gq�oq~ rlsg o� nfg isfgtuvg
� jnf nfg fjkfgin �&� �oq ��� ij~uvrnjol quli � � ij~uvrnjol qul ji r ij~uvrngt g�gsunjol
o� nfg isfgtuvg � jnf fjkfgin �&� rlt nfg rsnurv �urvjn�{ soin rlt tuqrnjoli �rvugi rqg
r�gqrkgt o�gq nfg lu~�gq o� ij~uvrnjoli no o�nrjl r inrnjinjsrv qrnjlk � xg long nfrn nfg
isfgtuvg �rjvi no rsfjg�g rl� �urvjn� r�oun &�� o� nfg nj~ g � efg ~ grl �urvjn� rsfjg�gt ��
uijlk nfji � gq�oq~ rlsg ~ griuqg ji � �y| �

efg �rq kqr�f ol nfg qjkfn �jkuqg � tgisqj� gi nfg inrnjinjsrv � gq�oq~ rlsg trnr �oq nfg
isfgtuvg � jnf nfg fjkfgin ��� o�gq ��� ij~uvrnjol quli � � gqg ��� ij~uvrngt g�gsunjoli
o� nfg isfgtuvg � jnf nfg fjkfgin ��� qrnjlk �qotusg nfg trnr � � i iggl jl nfg fjinokqr~ {
nfg �urvjn� o� nfg isfgtuvg � jnf nfg � gin ��� qrnjlk ji rv�r�i r lolm�gqo �rvug tug no nfg
�ujvnmjl solnjlkgls� rlt nfg ~grl �urvjn� rsfjg�gt fgqg ji ��y	 �
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ultgqinrlt �fgnfgq r � gnngq isfgtuvg srl � g igvgsngt oq rl g� jinjlk isfgtuvg srl � g ivjkfnv�
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o� nfg ir~ g ign o� ~ gnfoti ri tj�gqgln isfgtuvgi � xg ir� nfrn �fjvg olg � gq~unrnjol
� & {� �{� � � gq~ jnngt r solnjlkgln isfgtuvg { nfg onfgq � �{� & {� � tjt lon � xg tgisqj� g
� gvo� n�o n��gi o� ~ gnfot qgoqtgqjlk � jnfjl r isfgtuvg �

� 
$� �� ��	����
�� � polijtgq r isfgtuvg ' � �( � �(  �( � � 		( � � 			(	 � � �u��oig ( � ji
r ��
	 � efgl j� nfg ��� so~�unrnjol ji ulr�vg no �lt r solnjlkgln isfgtuvg jl srig o�
�rjvuqg o� ( � { �g � jvv runo~ rnjsrvv� nq� no ~ o�g ( � rfgrt jl nfg isfgtuvg � jnfoun r�gsnjlk
rl� o� nfg lolmvo srv g�gsni iusf ri glr�vgi oq �rsjvjnrngi � �o j� ( � srl �g ~o�gt rfgrt o�
( � � jnfoun r�gsnjlk rl� lolmvo srv g�gsni { �g kgn r lg� isfgtuvg '� � �( � �(  �( � �( � � 					�rlt �g qgg�rvurng nfg ��� qrnjlk � �uq g�r~�vg uigi ij~�vg qgoqtgqjlk j �g � � & srl � g
~o�gt rfgrt o� � � rlt r solnjlkgln isfgtuvg srl � g o�nrjlgt �

�	$� ��( ��	����
�� � polijtgq nfg isfgtuvg ' rkrjl �un iu��oig ( �� � �rsjvjnrngi ( � {�fjsf ji r ��
	 � � vio iu��oig �g rqg ulr�vg no �lt r solnjlkgln isfgtuvg jl srig ( � �rjvi �� gqg { �g �ouvt nq� no ~o�g ~gnfot ( � �oq�rqt jl nfg isfgtuvg { �� jkloqjlk nfg �rsjvjnrngi
rlt g�rvurng j� nfg ��� qrnjlk o� nfg lg� isfgtuvg 	uinj�gi nfg voii o� nfg �rsjvjnrngi �

��ab]a�]c� d] ^�� ���d�]�^`��_d^�_d� �c��ab 
�_ �
�l jlngqginjlk g�nglijol o� nfg g�rvurnjol jl ouq g�r~�vg ji no vo o� rn isfgtuvgi nfrn rqg
�qotusgt no qgiov�g ulsgqnrjln� �fjsf jl io~ g srigi jlingrt o� riiu~ jlk iussgii { riiu~gi
�rjvuqg �

�u��oig jl nfg �l�oq~ rnjol �rnfgqjlk g�r~�vg nfg qgiuvni o� nri� � ji r iu�ign o�
nfg qgiuvni o� nri� � { j� nri� � ji g�gsungt iussgii�u vv�� �l onfgq �oqti nfg igrqsf rn nfg
�to�g ijng � jvv �qo�jtg olv� qgtultrln jl�oq~ rnjol { j� nfg �glsfjl ijng fri � ggl iussgii�u vv�
�ugqjgt � &gn ui riiu~ g nfrn nfg lg� sqjngqjr ji no ~ r� j~ j�g �urvjn�{ r io�n tuqrnjol tgrtvjlg
o� �| ~ jlungi rlt r frqt tuqrnjol tgrtvjlg o� &� ~ jlungi �

efg hgijklmnompqjngqjr isfgtuvgq �ouvt nfgl �qgigln nfg isfgtuvg �� & {� �{� � {� � ri jn
�ouvt fr�g nfg fjkfgin �&� � �o j� � & �rjvi { g�gsunjol o� � �ouvt gliuqg nfrn nfg fjkf vg�gv
korv ji rsfjg�gt � �un nfg �&� so~�unrnjol to gil �n riiu~g qgisfgtuvjlk j� � & iussggti
�fjsf gvj~ jlrngi nfg lggt no g�gsung ~ gnfot � � xg �lo� ) *� ��� & � � � � � � � � �� �ouvt

��



lg�gq � g � gnngq nfrl ) *� ��� & � � � � � ��� j� � & iussggtgt � gsruig ~ gnfot � ji qgtultrln
rlt jni olv� g�gsn ji no jlsqgrig nfg tuqrnjol o� nfg isfgtuvg �fjsf tgsqgrigi nfg �&�
qrnjlk � �l kglgqrv { j� nfg �&� sqjngqjr rnnrsfgi rl� ijklj�srlsg no nfg tuqrnjol o� nfg
isfgtuvg { nfgl nfg qg~ o�rv o� rsnjoli �qo~ nfg isfgtuvg tug no nfg qgiuvni o� �qjoq rsnjoli
~ r�jlk nfji rsnjol qgtultrln � jvv rv�r�i jlsqgrig nfg �&� qrnjlk �

efg ��� srvsuvrnjol �oq isfgtuvgi nfrn fr�g �ujvnmjl solnjlkglsjgi { � onf iussgii�uv rlt
�rjvuqg rsnjol g�rvurnjol fri no � g ~ otj�gt � %oq~ rvv�{ solnjlkgls� rlrv�iji ji tolg �oq nfg
�rjvuqg qgkjol � �l nfji srig �fgqg nfg solnjlkgls� isfgtuvg �oq �rjvuqg ji r iu�ign o� nfg g� jinm
jlk isfgtuvg { olg lggti no to solnjlkgls� rlrv�iji �oq �onf iussgii rlt �rjvuqg � oiij� jvjnjgi �
xg g�nglt nfg �oq~uvr tgisqj� gt jl nfg tg�ljnjol o� ��� � &gn ( � �(  			( ���
 � - � � 		-� � �� � 		�1 �( �� � 		(	�g r isfgtuvg i o� l ~gnfoti � jnf r sqjnjsrv qgkjol ( ���
 �fjsf ossuqi � jnf �qg�ugls� o� �rjvm
uqg 6 ��� � &gn nfg qgso�gq� �rnf r�rjvr�vg rn sqjnjsrv qgkjol ( ���
 �g �� � � 			�1 rlt iu��oig jni
r iu�ign o� - � � - 		-� �fgqg - � � - 		-� �qotusgi �urvjn� olv� j� ( ���
 iussggti rlt nfg �urvjn�
�qotusgt �� �� � � 			�1 ji jltg� gltgln o� nfg iussgii o� ( ���
 � efg ��� o� nfg glnjqg isfgtuvg
ji tgisqj� gt qgsuqij�gv� ri �)� �'� � �� � 6 ��� � � �)� �( � �(  			( ���
 � - � � 		-� �( �� � � 		(	 � 

�6 ��� � � ) *� �( � �(  		( ���
 � �� 		�1 �( �� � 			(	 ��o jl isfgtuvg � & � � � � � � � � { nfg g�rsn g�rvurnjol o� nfg isfgtuvg �ouvt � g olg �fjsf
nr�gi � onf � &�
����� rlt � &� ���
� � jlno solijtgqrnjol � �� � & ji iussgii�u v { nfgl nfg ~ gnfoti
qgvrngt no �rjvuqg o� � & ifouvt �g gvj~ jlrngt �~ gnfot � jl nfji srig� �fjvg qrnjlk � &�
����� �
& j�g� jig { j� � & �rjvi { ~ gnfoti riiosjrngt � jnf nfg iussgii o� � & lr~gv� � �{� � ifouvt
�g gvj~ jlrngt �fjvg qrnjlk � &� ���
� � � �o �)� �� & � � � � � � � � � � ) *� �� &�
������ � � � �� 

) *� �� &� ���
� �� � �

� ��	�_d
�]^� 
 ���b 
^�
� ijlk nfg ~ griuqgi tgisqj� gt r�o�g { g�gsnj�g solnjlkgls� �vrlljlk ji r so~�vg� �qosgii �
�n jl�ov�gi nr�jlk jlno rssouln r lu~�gq o� �rsnoqi lr~ gv� nri� qgvrnjolifj�i { tgrtvjlgi {
r�rjvr�jvjn� o� rvngqlrnj�gi { uigqmtjqgsngt �urvjn�{ soin rlt tuqrnjol sqjngqjr �
� i r �rqn o� nfg g�rvurnjol �qo sgii { �g � jvv nq� no tgisqj� g nfg sfrqrsngqjinjsi o� nfg o�m
	 gsnj�g �ulsnjol ri �gvv ri nfg sfrqrsngqjinjsi o� nfg nri� inqusnuqgi �oq �fjsf jn �ouvt � g
rt�rlnrkgoui no to solnjlkgls� �vrlljlk � xg � jvv rvio g��vrjl �f� nfgig sfrqrsngqjinjsi
r�gsn nfg � gq�oq~ rlsg �
xg � gq�oq~ gt nfg g�rvurnjol �� qrlto~ v� kglgqrnjlk nri� inqusnuqgi � jnf �rqjgt nri�
inqusnuqg sfrqrsngqjinjsi rlt tojlk solnjlkgls� rlrv�iji �� �rq�jlk nfg ~uvnjmrnnqj�ungt
o�	 gsnj�g �ulsnjol � xg uigt ouq �qjoq �lo� vgtkg o� nfg �onglnjrv o� nfg � gq�oq~ rlsg ~ grm
iuqg no iggt nfg igrqsf �oq nfg n�� gi o� nri� inqusnuqgi �fjsf �ouvt �glg�n �qo~ solnjlkgls�
rlrv�iji � �jlsg ~ gnfot �rjvuqg ji r squsjrv �rsnoq �oq nfg solnjlkgls� rlrv�iji rqku~ gln {
�g fr�g �osuigt ouq rnnglnjol ol n�o �rsnoqi lr~ gv�{ nfg g�gsni o� �rjvuqg vo srnjol rlt
�rjvuqg jlnglijn� ��qo�r�jvjn� o� �rjvuqg� � xg uigt �� qrlto~ v� kglgqrngt nri� inqusnuqgi
� jnf i� gsj�s sfrqrsngqjinjsi rlt i� gsj�s o�	 gsnj�g �ulsnjoli � � jkuqg � ifo� i nfqgg iusf
qrlto~ v� kglgqrngt nri� inqusnuqgi uigt jl nfg g�rvurnjol �

efg qgiuvni �qo~ nfg �gq�oq~ rlsg g�rvurnjol rqg ifo�l jl �jkuqg 	 � �oq grsf nri�
inqusnuqg � �� ij~uvrngt g�gsunjoli �gqg � gq�oq~ gt uijlk nfg isfgtuvg � jnf nfg fjkfgin
�&� rlt ij~ jvrqv� �oq nfg isfgtuvg � jnf fjkfgin ��� � efg isfgtuvg �urvjnjgi rsfjg�gt
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M1 M2

min()
sum()

M3

S

T3

C (100% 1.0)

T2

T1

min()

Task

Method
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max()

M6M5

D ((50% 10.0)

Q ((80% 10.0)

C (100% 1.0)
      (20% 150))

D  ((20% 10.0)

Q ((50% 120.0)
      (50% 100))

C (100% 1.0)
D (100% 5.0)

Q ((20% 60.0)
      (80% 70))
C (100% 1.0)
D (100% 2.0)
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Q ((35% 140.0) Q ((45% 0.0)
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C (100% 1.0)
D (100% 1.0)D (100% 10.0)
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Q ((5% 0.0)
     (95% 150))

C (100% 1.0)

M6 M2
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max()
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T5

Q ((50% 10.0)(50% 20))
C (100% 1.0)
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Q ((95% 10.0)(5% 0.0))
C (100% 1.0)
D (100% 5.0)

Q ((25% 20.0) (65% 80) (10% 0.0))
C (100% 1.0)
D  ((20% 15.0)(80% 10.0))

M3

Q ((5% 30.0)(95% 15.0))
C (100% 1.0)
D ((50% 10.0)(50% 15.0))

D ((50% 10.0)(50% 5.0))
C (100% 1.0)

Q ((5% 40.0)(95% 50.0))
C (100% 1.0)

T1

Q ((50% 120.0)
      (50% 100))

Q ((15% 95.0)
      (85% 90))min()
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T3 T4

M1

D (100% 5.0)

M2 M3

M6 M7M5

S

M4

min()

max()
max()

min()

Q ((15% 0.0)(85% 110))
C (100% 1.0)
D ((50% 10.0)     (50% 15.0))

Q ((80% 120.0)
      (20% 10))

D ((50% 10.0)(50% 5.0))
C (100% 1.0)

      (50% 15.0))
D ((50% 10.0)
C (100% 1.0)

Q ((20% 0.0)      (80% 150)) Q ((75% 40.0)      (25% 160))
C (100% 1.0)
D  ((50% 15.0)    (50% 10.0))

C (100% 1.0)
Q ((10% 120.0)
      (90% 100))

C (100% 1.0)
D (50% 10.0)(50% 5.0)

D ((50% 10.0)      (50% 15.0))

C (100% 1.0)

�jkuqg � �

�gqg nfgl loq~ rvj�gt �� nfg fjkfgin g�gsunjol �urvjn� rsfjg�gt jl nfg 	� g�gsunjoli rlt
nfg r�gqrkg �urvjn� �qo~ lolmsolnjlkgls� ��&� m�rigt � isfgtuvg g�gsunjoli rlt �urvjn� �qo~
solnjlkgls� ���� m�rigt � isfgtuvg g�gsunjoli �gqg qgsoqtgt � efg r�o�g ing�i �gqg qg� grngt
�oq grsf o� nfg �� nri� inqusnuqgi rlt nfgl �g �lrvv� r�gqrkgt nfg lolmsolnjlkgls� g�gm
sunjol �urvjn� r�gqrkgi rlt solnjlkgls� g�gsunjol �urvjn� r�gqrkgi qg�qgiglngt �� ��g �
'urvjn� %ol �poln ��sfvtk rlt ��g �'urvjn� poln ��sfvtk qgi� gsnj�gv��

�F>JIE; OR; U �IFJ>BM OR; U �IFJ>BM �;ETCEKF@G;
�C GFB>C@ P@B;@=>BM �C@ UDC@B U �G:HJ? DC@B U �G:HJ? PKLECR;K;@B
�FEJM � ;H>IK � U����� � U�� ��� �� U��
� ;H>IK � ;H>IK � U����� � U����� � U���
�FB; � ;H>IK � U� ���� � U����� �� U���

� ;H>IK �CW � U����� � U���� � � U���
� ;H>IK � ;H>IK � U����� � U����� �� U���
� ;H>IK � >?: � U����� � U�� ��� � U���

�jkuqg 	 � efg �qin & sovu~li ifo� nfg �rqjr�vgi � gjlk n�gr�gt lr~gv� �rjvuqg &osrnjol
rlt �rjvuqg �lnglijn�� efg nfjqt rlt �ouqnf sovu~l ifo� nfg loq~ rvj�gt g�gsunjol �urvjn�
� jnfoun solnjlkgls� �vrlljlk rlt � jnf solnjlkgls� �vrlljlk r�gqrkgt o�gq ��� ij~uvrngt
g�gsunjoli � efg vrin sovu~l ifo� i nfg � gq�oq~ rlsg j~�qo�g~ gln rsfjg�gt �� solnjlkgls�
rlrv�iji �

�rjvuqg &osrnjol qg�gqi no nfg � oijnjol o� sqjnjsrv ~ gnfot �i� jl r nri� inqusnuqg rlt
fglsg jl nfg isfgtuvg � xg fr�g svriij�gt �rjvuqg vo srnjoli jlno � lr~ gv�{ �rqv�{ � gtju~
rlt &rng �rjvuqg � �j~ jvrqv�{ �rjvuqg �lnglijn� qg�gqi no nfg �qo�r�jvjn� o� r ~ gnfot �rjvjlk
rlt �g fr�g svriij�gt jn no � g &o� { �gtju~ rlt � jkf �fgqg �m �� ji � gtju~ rlt � �

efg �qin nfqgg qo� i ifo� nfg �gq�oq~ rlsg o� isfgtuvgi � jnf �rq�jlk nfg �rjvuqg &osrnjol
�rsnoq � efg �rjvuqg �lnglijn� �ri �g�n solinrln rn �gtju~ rlt nfg o�	 gsnj�g �ulsnjol �ri
�o suiigt ol ~r�j~ j� jlk �urvjn� �fjvg nq� jlk no �gg� isfgtuvg tuqrnjol no r ~ jlj~u~ � %o
frqt tuqrnjol tgrtvjlgi oq �urvjn� nfqgifovti �gqg i� gsj�gt �
� jqinv�{ �g long nfrn solnjlkgls� �vrlljlk kj�gi r ijklj�srln j~�qo�g~gln jl � gq�oq~ rlsg
jl rvv nfqgg srigi � xg igg nfrn �fgl �rjvuqg ji grqv� jl nfg isfgtuvg { � onf lolmsolnjlkgls�

��



rlt solnjlkgls� �gq�oq~ qgvrnj�gv� �gvv � efji ji � gsruig nfg lolmsolnjlkgls� srig srl jligqn
qgtultrln ~ gnfoti jl nfg isfgtuvgi no frltvg �rjvuqgi � efg solnjlkgls� srig � gq�oq~ i
�gnngq � gsruig jn �vrli rfgrt �oq nfg �rjvuqgi rlt lo nj~ g oq �urvjn� ji voin jl � gq�oq~ jlk
qgtultrln ~ gnfoti � x fgl �rjvuqg ji jl nfg ~ jttvg qgkjoli { � gq�oq~ rlsg ji isrvgt u� � efg
lolmsolnjlkgls� srig r��vjgi jni qgtultrls� fguqjinjs no so�gq �oq ~ gnfot �rjvuqgi rlt nfg
solnjlkgls� srig g�gsungi isfgtuvgi �fjsf fr�g koot r�gqrkg � gq�oq~ rlsg � jnf rlt � jnfoun
�rjvuqgi � x fgl �rjvuqg ji vrng jl nfg isfgtuvg { � gq�oq~ rlsg tgkqrtgi jl �onf srigi � efg lolm
r�rjvr�jvjn� o� � jr�vg rvngqlrnj�gi vrng jl nfg isfgtuvg g�gsunjol ji nfg qgriol �oq nfji � efg
lolmsolnjlkgls� srig �ri o�ngl �oult no nr�g r vo�gq �urvjn� �gn ir�gq �~ jlj~ rv �rjvuqg�
qoung jl ~oin o� nfg quli � polnjlkgls� �vrlljlk fo�g�gq nqjgi no �lt solnjlkgln �vrli
�fjsf �ouvt �g r ir�g �rnf �un nfji �ri lon rv�r�i r �oiij� jvjn�� efji g��vrjli nfg tqo�
jl � gq�oq~ rlsg �qo~ nfg �gtju~ &osrnjol srig �un nfg ijklj�srlnv� � gnngq � gq�oq~ rlsg
so~�rqgt no lolmsolnjlkgls� isfgtuvjlk jl ij~ jvrq ignnjlki �

efg vrin nfqgg qo� i ifo� nfg �gq�oq~ rlsg o� isfgtuvgi � jnf �rq�jlk nfg �rjvuqg �lnglijn�
�rsnoq � efg �rjvuqg &o srnjol �ri �g�n solinrln rn �gtju~ vg�gv rlt rkrjl nfg o�	 gsnj�g
�ulsnjol �gqg �o suiigt ol ~r�j~ j�jlk �urvjn� �fjvg nq� jlk no �gg� isfgtuvg tuqrnjol no r
~ jlj~u~ � %o frqt tuqrnjol tgrtvjlgi oq �urvjn� nfqgifovti �gqg i� gsj�gt �
�lsg rkrjl { �g long nfrn solnjlkgls� �vrlljlk kj�gi r ijklj�srln j~�qo�g~ gln jl � gq�oqm
~ rlsg jl rvv nfqgg srigi � xg igg nfrn �fgl �rjvuqg �lnglijn� ji vo� { � onf lolmsolnjlkgls�
rlt solnjlkgls� � gq�oq~ �gq� �gvv ��l �rsn nfji ji nfg � gin srig �oq rvv nfg 	 srigi � � vio nfgqg
ji lon r �jk tj�gqglsg jl � gq�oq~ rlsg � gn�ggl nfg n�o srigi { nfgqg ji olv� r �� jlsqgrig
jl � gq�oq~ rlsg � efji ji � gsruig �rjvuqg ossuqi rn r �rq� vo� qrng rlt fglsg solnjlkgls�
�vrlljlk ji qgrvv� lon lgsgiirq�� x fgl �rjvuqg �lnglijn� ji ~ gtju~ { solnjlkgls� qgkrjli
jni rt�rlnrkgoui � oijnjol �� �gjlk r�vg no frltvg �onf nfg iussgii rlt �rjvuqg o� sqjnjsrv
~ gnfoti � x fgl �rjvuqg �lnglijn� ji �gq� fjkf { � gq�oq~ rlsg ji rn jni �oqin qgvrnj�g no nfg
onfgq srigi rlt nfji ji � gsruig rvv �rnfi rqg qjttvgt � jnf fjkfv� sqjnjsrv �ojlni lrt nfg
�qo�r�jvjn� o� nfg �vrl so~�vgngv� �rjvjlk �oq rvv � oiij�vg �vrli ji �qgnn� fjkf � ��gl jl
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~ rlsg � �oq jlinrlsg �fgl olg �rnf fri fjkf �urvjn� rlt rvio fjkf qji� o� �rjvuqg rlt
rlonfgq �rnf ji vo� �urvjn� �un fri lo �rjvuqg { jn �ouvt � g uig�uv no to solnjlkgls�
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	 � hg� gltglsg o� ~ gnfoti � jnf koot r�gqrkg � gq�oq~ rlsg ol sqjnjsrv ~ gnfoti ��glr�vgi
lvg �qo~ r sqjnjsrv ~ gnfot no r lolmsqjnjsrv ~ gnfot ��

efg �ovvo� jlk sfrqrsngqjinjsi o� o�	 gsnj�g �ulsnjol �fjsf ruk~gln solnjlkgls� �vrlljlk �
�� efg o�	 gsnj�g �ulsnjol souvt i� gsj�� r frqt tgrtvjlg { rlt g~�friji ifouvt �g kj�gl

no gjnfgq nfg �urvjn� oq tuqrnjol ivjtgq �
& � efg tgrtvjlg ifouvt rvio �qo�jtg gloukf nj~ g �oq solnjlkgls� rlrv�iji �
� � � j� jlk qgvrnj�gv� g�urv j~�oqnrlsg no nfg �urvjn� kootlgii rlt tuqrnjol ivjtgqi rlt

~r�jlk nfg ~gnr kootlgii ivjtgq �
� � �gnnjlk qgvrnj�gv� g�urv j~ �oqnrlsg no nfg ~gnr kootlgii rlt ~ gnr tuqrnjol ivjtgqi

j� r tgrtvjlg ji i� gsj�gt �

� �`]c 
b�d`]� �]a �b^b_� �`_�
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isfgtuvgi g~ jnngt �� nfg hgijklmnompqjngqjr isfgtuvgq rlt inrnjinjsrv ~ griuqgi o� isfgtuvg
g�rvurnjoli { nfg rvkoqjnf~ �ujvti solnjlkgln isfgtuvgi no j~ �qo�g o�gqrvv qo�uinlgii � xg
rvio tgisqj� gt nfg sfrqrsngqjinjsi o� nfg nri� inqusnuqgi rlt o�	 gsnj�g �ulsnjoli �oq �fjsf
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fglsg srllon kurqrlngg ���� qgvjr�vg isfgtuvgi �oq rvv �qo�vg~ i � jnfjl ouq to~rjl � efg
nqrtgo� �gn�ggl qo�uin isfgtuvgi rlt sqjngqjr solinqrjlni ji lon nfg ir~ g �oq rvv uigqi oq
�oq rvv �qo�vg~ i � jnfjl r to~rjl � �lt io ouq r��qorsf ji r ing� no�rqti kurqrlnggjlk
qo�uinlgii �fgqg nfgqg rqg io~ g qgiouqsgi ign r�rqn �oq nfji solnjlkgls� rlrv�iji �
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