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]^_JL�VJ
`abc dedfg dgfcfhic iaf bhifjgeibkh kl e megjfn
coemf p gfqcermf mfs bokh lkg jfhfgeibkh t bia iaf
uvuwxvyz{ qhb|oeibkhnrecf} c~hieoibo gfemb�fg �
`af mfs bokh tec ok�rbhf} lgk� �qmibdmf fs bcibhj gfn
ckqgofc bh e cf� bneqik� eibo dgkofcc � `af bhifjgen
ibkh bc e �qmibncifd qhb|oeibkh dgk ofcc � `abc bhifn
jgeibkh emmkt c iaf gfqcf kl mfsboem p c~hieoibo p eh}
cf� ehibo �hkt mf}jf fhok}f} bh iaf mfs bokh bh iaf
}f�fmkd�fhi kl mfs boem oakkcfg �k}qmf bh e jfhfgen
ibkh c~cif� � `af mfsbokh emck rgbhjc kiafg r fhf|ic
ik e jfhfgeibkh c~cif� � lkg fse�dmf p iaf erbmbi~ ik
jfhfgeif � eh~ mfs boem eh} c~hieoibo degedagecfc eh}
iaf erbmbi~ ik e�kb} hkhnjge��eiboem kqidqi �
� ��JL�X�VJ���
�eiqgem mehjqejf jfhfgeibkh gf�qbgfc mfsboem p c~hn
ieoibo p eh} cf�ehibo �hkt mf}jf bh kg}fg ik dgk}qof
� fehbhjlqm eh} �qfhi kqidqi � xqoa �hkt mf}jf bc
klifh aeh}nok}f} ehft tafh e }b�fgfhi eddmboeibkh
bc }f�fmkdf} � �f dgfcfhi bh iabc dedfg iaf bhifjgen
ibkh kl e megjfncoemf p gfqcermf mfsbokh t bia e heiqgem
mehjqejf jfhfgeikg p uvuwxvyz{ �{mae}e} p ���� �
ykrbh p ����� � tf cakt iaei r~ bhifjgeibhj iaf mfs bn
okh t bia uvuwxvyz{ ec e ieoiboem ok�dkhfhi p tf
oeh gfqcf iaf �hkt mf}jf fhok}f} bh iaf mfsbokh eh}
eqik� eif ik ck�f fsifhi iaf }f�fmkd� fhi kl iaf mfsn
boem gfemb�eibkh ok�dkhfhi bh e jfhfgeibkh eddmboen
ibkh �

`af bhifjgeibkh kl iaf mfsbokh t bia uvuwxvyz{
emck rgbhjc kiafg rfhf|ic ik jfhfgeibkh p bhomq}bhj
iaf dkccbrbmbi~ ik eoofdi e cf� ehibo bhdqi ei iaf
mf�fm kl �kg}�fi c~hcfic p iaf dgk}qoibkh kl mfs boem
eh} c~hieoibo degedagecfc p iaf dgf�fhibkh kl hkhn
jge��eiboem kqidqi p gfqcf eogkcc eddmboeibkhc p eh}
t b}f ok�fgejf �

�f dgfcfhi iaf dgk ofcc kl bhifjgeibhj iaf mfs bokh
t bia uvuwxvyz{ p bhomq}bhj akt ik gfdgfcfhi iaf

mfs bokh bh uvu lkg�ei p akt ik qhbl~ bhdqi t bia iaf
mfs bokh bhogf�fhiemm~ ik jfhfgeif �kgf ckdabciboeif}
eh} bhlkg� eib�f gfdgfcfhieibkhc p eh} akt ik }fcbjh
eh eddgkdgbeif cf� ehibo bhdqi lkg� ei ck iaei iaf
bhifjgeibkh kl iaf mfsbokh eh} uvuwxvyz{ oeh rf
}khf fecbm~�

`abc dedfg bc kgjeh b�f} ec lkmmkt c � �h xfoibkh � p
tf fsdmebh ta~ e gfqcermf mfs boem oakkcfg lkg jfhn
fgeibkh hff}c ik r f }f�fmkd f} � �h xfoibkh � p tf
dgfcfhi iaf megjfncoemf p gfqcermf mfs bokh taboa tf
ok�rbhf} lgk� �qmibdmf gfckqgofc p eh} bmmqcigeif bic
r fhf|ic ik jfhfgeibkh r~ fse�dmfc � �h xfoibkh � p tf
}fcogbrf iaf dgk ofcc kl bhifjgeibhj iaf mfs bokh t bia
uvuwxvyz{ p taboa bhomq}fc lkqg qhb|oeibkh cifdc p
t bia feoa cifd e}}bhj e}}bibkhem mfs boem kg c~hieon
ibo bhlkg� eibkh � �iafg eddmboeibkhc eh} ok�degbckh
t bia gfmeif} tkg� egf dgfcfhif} bh xfoibkh � � u bhemm~p
tf okhomq}f r~ }bcoqccbhj lqiqgf tkg� �
� ���FX��� � LE�_�^FE FE� �V�F VH��_EL

��L �E�EL�J���
�abmf gfqcermf ok�dkhfhic ae�f rffh t b}fm~ qcf} bh
jfhfgeibkh eddmboeibkhc p iaf okhofdi kl e �gfqcermf
mfs boem oakkcfg� lkg jfhfgeibkh gf� ebhc hk�fm �

`afgf egf itk � ebh gfeckhc ta~ cqoa e mfs boem
oakkcfg aec hki r ffh }f�fmkd f} bh iaf deci �
�� �h iaf k�fgemm egoabifoiqgf kl e jfhfgeikg p iaf

mfs boem oakkcfg bc eh bhifghem ok�dkhfhi iaei
}fdfh}c kh iaf cf� ehibo gfdgfcfhieibkh eh} lkgn
� embc� eh} kh iaf c~hieoibo gfemb�fg qcf} r~ iaf
eddmboeibkh �

� � `af mfs boem oakkcfg mbh�c okhofdiqem fmf� fhic ik
mfs boem bif� c � �khofdiqem fmf�fhic egf r~ }f|n
hbibkh }k� ebh eh} eddmboeibkh }fdfh}fhi �iaf~
egf iaf dgb� bib�f okhofdic qcf} bh eh eddmboen
ibkh �hkt mf}jf recf� � `afcf dgb� bib�fc egf hki
fecbm~ dkgif} lgk� eddmboeibkh ik eddmboeibkh �
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`af f� fgjfhof kl cieh}eg} egoabifoiqgfc lkg jfhn
fgeikgc �y�zx p �yfbifg p ������ eh} iaf dkccbrbmbi~
ik qcf e cieh}eg} c~hieoibo gfemb�fg ehctfg iaf |gci
bccqf �

`k e}}gfcc iaf cfokh} bccqf p khf �qci gfemb�f iaei
bl iaf �� ��� mfs boem oakkcfg oeh hki r f � e}f }k�ebhn
bh}fd fh}fhi p � e�kg degic oeh rf � e}f gfqcer mf �
`af � ebh egjq� fhi bc iaei ��� �	
� ���� ��
� � �� � �
�
��
� � `afgflkgf p tabmf oakbof kl tkg}c bc okhcigebhf}
r~ }k�ebhncdfob|o okhofdiqem �hkt mf}jf �taei bhn
lkg� eibkh iaf cfhifhofc egf ik gfdgfcfhi� kh iaf khf
aeh} p bi bc emck e�foif} r~ cf�fgem kiafg }b�fhcbkhc �

� bhifgnmfsboem okhcigebhic � okmmk oeibkhc e�khj
tkg}c

� dgej� eibo okhcigebhic � okhhkieibkhc kl tkg}c
� ci~mbcibo okhcigebhic � le� bmbegbi~ kl tkg}c
� c~hieoibo okhcigebhic � jk�fgh�fhi deiifghc kl

tkg}c p ��� �p iaf� eibo cigqoiqgf kl �fgrc �
�f cakt bh iabc dedfg akt iaf cfdegeibkh kl iaf

c~hieoibo eh} okhofdiqem bhifgleofc kl mfs boem bif�
}f|hbibkhc emmkt c qc ik gfqcf e megjf e�kqhi kl mfsn
boem �hkt mf}jf eogkcc eddmboeibkhc �
� �HE FE� �V�� ��X �J_ ^ E�E�J_ J�

�E�EL�J���
� �� � ��� !"#$��! % �!&#�' �! �!( )$*+ ,*�

 !+!��-)*+
�eiqgem .ehjqejf jfhfgeibkh ciegic lgk� cf� ehibo
okhofdic eh} iafh |h}c tkg}c ik gfemb�f cqoa cf� ehn
ibo okhofdic � / kci fsbcibhj mfs boem gfckqgofc p aktn
f�fg p egf bh}fsf} r~ tkg}c geiafg iaeh r~ cf� ehibo
okhofdic � xqoa gfckqgofc p iafgflkgf p oeh hki rf qcf}
lkg jfhfgeibkh }bgfoim~� / kgfk�fg p jfhfgeibkh hff}c
}b�fgfhi i~dfc kl �hkt mf}jf p taboa i~dboemm~ egf fhn
ok}f} bh }b�fgfhi gfckqgofc � 0ktf�fg p iaf }b�fgfhi
gfdgfcfhieibkh lkg� eic qcf} r~ iafcf gfckqgofc � e�f
bi b�dkccbrmf ik qcf iaf� cb�qmiehfkqcm~ bh e cbhjmf
c~cif� �

`k k�fgok� f iafcf mb� bieibkhc p tf rqbmi e megjfn
coemf p gfqcermf mfs bokh lkg jfhfgeibkh r~ ok�rbhbhj
�qmibdmf fs bcibhj gfckqgofc � `af gfckqgofc iaei egf
ok�rbhf} bhomq}f �

� `af �kg}�fi .fs boem 1eierecf �/ bmmfg fi em �p
���2 � � �kg}�fi bc iaf megjfci mfs boem }eierecf
ik }eif p okhcbcibhj kl k�fg ��2 p222 qhb�qf tkg}c
��fgcbkh ��3� � �i emck fhok}fc � eh~ i~dfc kl
mfs boem gfmeibkhc rfitffh tkg}c p bhomq}bhj c~hn
kh~�~p ehikh~�~p eh} � eh~ �kgf �

� {hjmbca 4fgr �meccfc eh} � mifgheibkhc
�{4�� � �.f�bh p ����� � �i oeifjkgb�f} � p�2�
�fgrc bhik omeccfc recf} kh iafbg c~hieoibo
dgkd fgibfc eh} ciq}bf} �fgr emifgheibkhc � �h
emifgheibkh bc e �egbeibkh bh iaf gfemb�eibkh kl
�fgr egjq� fhic � ukg fse�dmf p iaf emifgheibkh

�iafgfnbhcfgibkh� igehclkg� c 5 �� �6 
66 �
��

�� 7� � � ���8 �� ik 9� ��� 
66 �
��
 
 �� �6 �� 7� �
� ���8 �� � � ikiem kl :2 emifgheibkhc lkg � p�2�
�fgrc tfgf ciq}bf} �

� `af ��/.{; c~hies }boibkheg~ �zgbca�eh fi
em �p ���� � � ��/.{; okhiebhc c~hieoibo bhlkgn
� eibkh lkg k�fg �: p222 {hjmbca tkg}c �

� `af < gkth �kgdqc iejjf} t bia �kg}�fi cfhcfc
�/ bmmfg fi em �p ����� � �f qcf ia bc okgdqc lkg
lgf�qfho~ � fecqgf� fhi �

�h ok�rbhbhj iafcf gfckqgofc p tf lk oqcf} kh �fgrc p
cbhof iaf~ dme~ e �kgf b�dkgiehi gkmf bh }fob}bhj
cfhifhof cigqoiqgfc � `af ok�rbhf} mfsbokh bhomq}fc
gboa mfs boem eh} c~hieoibo �hkt mf}jf lkg � p3=3 �fgrc �
�i bc bh}fsf} r~ �kg}�fi c~hcfic �taboa egf ei iaf
cf� ehibo okhofdi mf�fm� ec gf�q bgf} r~ iaf jfhfgeibkh
iec� � `af �hkt mf}jf bh iaf mfs bokh bhomq}fc �

� � ok�dmfif mbci kl cqr oeifjkgb�eibkhc lkg feoa
cfhcf kl e �fgr �

� � megjf �egbfi~ kl emifgheibkhc lkg feoa cfhcf kl
e �fgr �

� ugf�qfho~ kl mfs boem bif� c eh} �fgr cqroeifjkn
gb�eibkhc bh iaf iejjf} < gkth okgdqc

� yboa mfs boem gfmeibkhc r fitffh tkg}c

`af ce�dmf fhig~ lkg iaf �fgr >
66 �
� ? bc cakth
bh ubjqgf �� �i cakt c iaei iaf �fgr 
66 �
� aec fbjai
cfhcfc �iaf cfhcf }bcibhoibkhc ok� f lgk� �kg}�fi� �
ukg feoa cfhcf p iaf mfs bokh mbcic emm iaf eddmboermf
cqr oeifjkgb�eibkh lkg iaei degiboq meg cfhcf kl iaf
�fgr � `af cqroeifjkgb�eibkhc egf gfdgfcfhif} qcbhj
iaf ce� f lkg�ei ec bh ��/.{; � ukg feoa cfhcf p
iaf mfsbokh emck mbcic eddmboermf emifgheibkhc p taboa
tf fhok}f} recf} kh iaf bhlkg� eibkh bh {4�� � �h
e}}bibkh p lkg feoa cqroeifjkgb�eibkh eh} emifgheibkh p
iaf mfs bokh mbcic iaf cf� ehibo oeifjkg~ okhcigebhic kh
�fgr egjq�fhic � �h iaf |jqgf p tf k� biif} iaf lgfn
�qfho~ bhlkg� eibkh }fgb�f} lgk� < gkth �kgdqc eh}
mfs boem gfmeibkhc �iaf mfs boem gfmeibkhc egf fhok}f} bh
�kg}�fi� �

`af okhcigqoibkh kl iaf mfs bokh bc cf� bneqik� eibo �
u bgci p ��/.{; eh} {4�� tfgf � fgjf} p dgk}qon
bhj e mbci kl c~hieoibo cqr oeifjkgb�eibkhc eh} emifgn
heibkhc lkg �
	� @��A� 1 bcibhoibkhc bh iafcf c~hieon
ibo gfcigboibkhc eookg}bhj ik feoa ����� kl e �fgr
egf eoabf�f} bh iaf cfokh} ciejf p tafgf �kg}�fi
bc �fgjf} t bia iaf gfcq mi kl iaf |gci cifd � u bhemm~p
iaf okgdqc bhlkg�eibkh bc e}}f} p ok�dmf�fhibhj iaf
cieibo gfckqgofc t bia eoiqem q cejf okqhic lkg feoa
c~hieoibo deiifgh � ukg e }fiebmf} }fcogbdibkh kl iaf
ok�rbheibkh dgkofcc p gflfg ik �B bhj eh} / oC fkth p
���: � �
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ubjqgf �� .fs bokh fhig~ lkg iaf �fgr 
66 �
�

� �= >?! ' !+!@-# *, -?! �!( )$*+
`afgf egf e hq�rfg kl rfhf|ic iaei ia bc ok�rbhf}
mfs bokh oeh rgbhj ik mehjqejf jfhfgeibkh �

ubgci p iaf qcf kl c~hcfic ec cf�ehibo iejc oeh
afmd � ed eh eddmboeibkh okhofdiqem �k}fm ik mfs bn
oem bif� c � � afhf�fg eddmboeibkh okhofdic egf gfdgfn
cfhif} ei iaf ercigeoibkh mf�fm kl e �kg}�fi c~hcfi p
iaf~ oeh rf }bgfoim~ eoofdif} ec bhdqi ik iaf mfs bn
okh � <~ iabc te~p iaf mfs bokh oeh eoiqemm~ mfe} ik
iaf jfhfgeibkh kl � eh~ ��� �	
� 6 
�
6 � �
��� � ukg fsn
e�dmf p A ���� B ���� B 
66 �
�C bc e �kg}�fi c~hcfi � bi
bhomq}fc e mbci kl tkg}c iaei oeh okh�f~ iaf cf� ehn
ibo okhofdi DDE FGH IJ FKLMHNNFOJ OP QQ� �f oeh
qcf c~hcfic ik |h} tkg}c iaei oeh mfsboemb�f iaf cfn
� ehibo okhofdic bh iaf cf�ehibo bhdqi � <~ oakkcbhj
}b�fgfhi tkg}c bh e c~hcfi p tf oeh iafgflkgf jfhn
fgeif mfs boem degedagecfc � ukg bhciehof p qcbhj iaf
erk�f c~hcfi p iaf c~cif� oeh jfhfgeif iaf lk mmkt bhj
degedagecfc �

>R � ����� � 
66 S � ?
>R � ����� � 
66 S � ?
>R � 
66 �
�� � 
66 S � ?

xfokh}m~p iaf cqroeifjkgb�eibkh bhlkg� eibkh bh iaf
mfs bokh dgf�fhic jfhfgeibhj e hkhnjge��eiboem kqin
dqi � � c cakth bh ubjqgf �p iaf mfs bokh mbcic eddmbn
oermf cqr oeifjkgb�eibkhc lkg feoa cfhcf kl e �fgr � �i
t bmm hki emmkt iaf jfhfgeibkh kl cfhifhofc mb�f

>TR � 	��@�� 	�
 � � �� � �� ����	��	� ?
�t gkhj dgfdkcbibkh �

>TR � 	��@�� 	�
 7� � � 7� 7� � 6 
�7S ?�� bccbhj kr � foi�
>T9�� A��

 	�7� ?�� bccbhj e}�fgr ���� �p >�
���S ? ��
>T9�� A��� 	�����7� 7� ��� 6 
�7� ?�� bccbhj dgfdkcbibkh �

�h e}}bibkh p emifgheibkh bhlkg� eibkh oeh afmd jfhn
fgeif �S�7
	7�	 6 
�
6 ��
��� � ukg bhciehof p qcbhj
iaf �cb�dmf gfobdgk oem bhigehcbib�f� emifgheibkh p iaf
c~cif� oeh jfhfgeif iaf lk mmkt bhj c~hieoibo degen
dagecfc �

>U ���

 
� ���
 � �7� V �� �S � ?
>U ���

 
�
 V �� �S 
����
� ?
>U ���

 
�
 V �� �S 
����
 � �7� �
	� �7� ��� ?

ubhemm~p iaf okgdqc lgf�qfho~ bhlkg� eibkh oeh afmd
iaf mfs boem oakbof dgk ofcc � � afh �qmibdmf tkg}c oeh
rf qcf} ik gfemb�f e cf� ehibo okhofdi p iaf c~cif�
oeh qcf okgdqc lgf�qfho~ bhlkg� eibkh bh e}}bibkh
ik kiafg okhcigebhic ik oakkcf iaf �kci eddgkdgbeif
tkg} �

`af �hkt mf}jf fhok}f} bh iaf mfs bokh bc jfhfgem p
iaqc bi oeh rf qcf} bh }b�fgfhi eddmboeibkhc � `af
mfs bokh aec t b}f ok�fgejf � iaf |hem mfsbokh okhcbcic
kl � p3=3 �fgrc bh ikiem p k�fg �� p�22 cfhcfc �kh e�fgejf
� �� cfhcfcw�fgr � p eh} k�fg ��p222 cf�ehibo okhofdic
�c~hcfic� � �i qcfc ��= deiifghc ik gfdgfcfhi iaf cqrn
oeifjkgb�eibkhc eh} bhomq}fc :2 emifgheibkhc �

`k fsdmkbi iaf mfs bokh Wc � eh~ rfhf|ic p bic lkg�ei
�qci rf � e}f ok�deibrmf t bia iaf egoabifoiqgf kl e
jfhfgeikg � �f ae�f bhifjgeif} iaf mfsbokh t bia iaf
uvuwxvyz{ c~hieoibo gfemb�fg ik lkg� e ok�rbhf}
mfs boknjge��eg �
X ��JE�L�J��� Y L�VE__
�h iabc cfoibkh p tf |gci fsdmebh akt mfsboem oakkcfgc
egf bhifgleof} t bia uvuwxvyz{ � �f iafh }fcogbr f
cifd r~ cifd akt iaf mfs bokh bc bhifjgeif} t bia
uvuwxvyz{ eh} cakt iaei iabc bhifjgeibkh dgkn
ofcc afmdc ik eqik� eif iaf }f�fmkd� fhi kl e mfs boem
gfemb�eibkh ok�dkhfhi �
Z �� [\[]^\_`a �+b -?! �!( )$�� $?**#!�
uvu �{mae}e} p ����� qcfc e lqhoibkhem qhb| oeibkh
lkg� embc� lkg jfhfgeibkh � �i qh b|fc iaf bhdqi iaei e
qcfg dgk�b}fc t bia e jge��eg ik jfhfgeif cfhifhofc �
xvyz{ �{mae}e} eh} ykrbh p ���3 � bc e ok�dgfafhn
cb�f {hjmbca zge��eg tgbiifh bh uvu � `af gkmf kl
e mfs boem gfemb�eibkh ok�dkhfhi bc ik � ed e cf� ehibo
gfdgfcfhieibkh }geth lgk� iaf eddmboeibkh }k� ebh
ik eh bhdqi lkg� ei eoofdiermf r~ xvyz{ p e}}bhj
hfofcceg~ mfs boem eh} c~hieoibo bhlkg�eibkh }qgbhj
ia bc dgk ofcc �

ubjqgf � cakt c e ce�dmf cf� ehibo bhdqi �e� p iaf
mfs boemb�eibkh �k}qmf iaei bc qcf} ik � ed ia bc cfn
� ehibo bhdqi ik xvyz{ bhdqi �r � p eh} iaf |hem
xvyz{ bhdqi �o� c ie�fh lgk� e gfem eddmboeibkh
c~cif� �decckhfeq fi em �p ���3� � `af lqhoibkhc kl iaf
mfs boemb�eibkh �k}qmf bhomq}f cfmfoibhj tkg}c iaei
oeh rf qcf} ik gfemb�f iaf cf� ehibo okhofdic bh iaf
bhdqi p e}}bhj c~hieoibo lfeiqgfc p eh} � eddbhj iaf
egjq�fhic bh iaf cf�ehibo bhdqi ik iaf iaf� eibo
gkmfc bh xvyz{ �
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ubjqgf � � � ce�dmf mfs boemb�eibkh ok�dkhfhi
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`af }f�fmkd� fhi kl iaf mfs boemb�fg ok�dkhfhi tec
}khf r~ aeh} bh iaf deci � uqgiafg�kgf p lkg feoa
hft eddmboeibkh p e hft mfs boemb�fg ok�dkhfhi ae}
ik r f tgbiifh }fcd bif iaf leoi iaei ck� f mfs boem eh}
c~hieoibo bhlkg� eibkh bc gfdfeif}m~ qcf} bh }b�fgfhi
eddmboeibkhc � `af bhifjgeibkh dgk ofcc tf }fcogbr f p
aktf�fg p degibemm~ eqik�eifc iabc dgk ofcc �
Z �= >?! )+-! ��-)*+ #-!�#
`af bhifjgeibkh kl iaf mfs bokh t bia uvuwxvyz{
bc }khf iagkqja bhogf�fhiem qhb| oeibkh p q cbhj lkqg
qhb|oeibkh cifdc ec cakth bh ubjqgf � � {eoa cifd
e}}c bhlkg� eibkh ik iaf cf�ehibo bhdqi p eh} ei iaf
fh} kl iaf lkqg qhb|oeibkh cifdc p iaf cf� ehibo bhdqi
aec rffh � eddf} ik iaf xvyz{ bhdqi lkg� ei �

��� `af cf� ehibo bhdqi
1 b�fgfhi jfhfgeibkh c~cif� c qcqemm~ qcf }b�fgfhi

gfdgfcfhieibkh lkg� eic lkg cf� ehibo bhdqi � xk� f
c~cif� c qcf oecf gkmfc � ck� f c~cif� c qcf �ei
eiigbrqifn�emqf gfdgfcfhieibkh �Cq�boa fi em �p ����� �
ukg iaf bhifjgeif} mfs bokh eh} uvuwxvyz{ deo�n
ejf ik r f fecbm~ dmqjjermf bh eddmboeibkhc p tf hff} ik
}f|hf e cieh}eg} cf� ehibo bhdqi lkg� ei � �i cakqm}
r f }fcbjhf} bh cqoa e te~ iaei eddmboeibkhc oeh fecn
bm~ e}edi iafbg degiboqmeg cf� ehibo bhdqic ik iabc
cieh}eg} lkg� ei � �i cakq m} emck rf fecbm~ � eddf}
ik iaf xvyz{ bhdqi lkg� ei �

�h iabc dedfg p tf khm~ okhcb}fg iaf bccqf kl cf� ehn
ibo bhdqi lkg� ei lkg iaf fsdgfccbkh kl iaf dgf}boeifn
egjq�fhi gfmeibkh � `tk �qfcibkhc hff} ik r f ehn
ctfgf} bh iaf }fcbjh kl iaf cieh}eg} cf� ehibo bhdqi
lkg� ei � khf p akt ik gfdgfcfhi cf� ehibo okhofdic �
eh} itk p akt ik gfdgfcfhi iaf dgf}boeifnegjq� fhi
gfmeibkh �

�f qcf �kg}�fi c~hcfic ik gfdgfcfhi cf� ehibo
okhofdic � `af bhdqi oeh gflfg ik c~hcfic bh cf�fgem
te~c � fbiafg qcbhj e jmkremm~ qh b�qf c~hcfi hq�n
rfg " kg r~ cdfobl~ bhj e tkg} eh} bic cfhcf hq�rfg
bh �kg}�fi �

`af gfdgfcfhieibkh kl �fgr egjq� fhic bc e �kgf
ok�dmboeif} bccqf � �ecf gkmfc egf lgf�qfhim~ qcf} bh
jfhfgeibkh c~cif� c ik gfdgfcfhi �fgr egjq� fhic bh
cf� ehibo bhdqic � ukg fse�dmf p �1kgg fi em �p ���:�
qcf} �2 oecf gkmfc bh iafbg mfsboem okhofdiqem cigqon
iqgf okggfcdkh}bhj ik qh}fgm~bhj dkcbibkhc bh e ok� n
dkcbibkhem mfs boem cigqoiqgf � �.ehj�bm}f eh} Chbjai p
���: � qcf e mbci kl oecf gkmfc bh iafbg bhifgmbhjqe gfdn
gfcfhieibkhc �

�f }fob}f} ik qcf hq�rfgf} egjq�fhic �cb� bmeg ik
iaf 1x~hiy bh /`` �/ fm Woq� eh} dfgcik� p ��:=��
bhcife} kl oecf gkmfc � `af }b�fgfhof rfitffh iaf itk
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bc hki ogbiboem rqi iaf hq�rfgf} egjq� fhi eddgkeoa
e�kb}c iaf hff} ik ok�� bi iaf mfs bokh ik e cd fob| o
khikmkj~ eh} cff� c ik r f fecbfg ik mfegh % �

ubjqgf � cakt c e ce�dmf cf� ehibo bhdqi � ukg fec~
qh}fgcieh}bhj p tf gflfg ik iaf cf� ehibo okhofdic
qcbhj iafbg }f|hbibkhc geiafg iaeh hq�fgboem bh}fs
hq�rfgc � `afgf egf itk egjq� fhic bh iaf bhdqi �
`af bhifh}f} kqidqi cfhifhof lkg iabc cf� ehibo bhn
dqi bc >5 A�
7 
66 �
��
 �� 7� � � ���8 ��? kg bic degen
dagecfc �

��� .fs boem qhb| oeibkh
�h ia bc cifd p tf �ed iaf cf� ehibo okhofdic bh iaf

cf� ehibo bhdqi ik okhogfif tkg}c � `k }k iabc p tf qcf
iaf c~hcfic bh �kg}�fi � � mm iaf tkg}c bh iaf ce� f
c~hcfi oeh rf qcf} ik okh�f~ iaf ce� f cf� ehibo okhn
ofdi � ukg iaf erk�f fse�dmf p iaf cf�ehibo okhofdic
>A�	�� � @���A�� ? eh} >
 �� 
� � @����� � �� 7�
@�� ��
�
7�� ? oeh rf gfemb�f} r~ iaf iaf �fgr 
66 �
� eh}
iaf hkqh A�
7 gfcd foib�fm~� `abc bc iaf cifd iaei oeh
dgk}qof mfs boem degedagecfc � �kif iaei tafh iaf
c~cif� oakkcfc e tkg} p bi emck }fifg� bhfc iaf degn
iboq meg cfhcf hq�rfg kl iaf tkg} p cbhof e tkg} ec
bi rfmkhjc ik e c~hcfi aec e qhb�qf cfhcf hq�rfg bh
�kg}�fi �

�f gfdgfcfhif} emm iaf c~hcfic bh �kg}hfi bh uvu
lkg� ei � {eoa c~hcfi bhomq}fc bic hq� fgboem bh}fs
hq�rfg eh} iaf mbci kl tkg} cfhcfc bhomq}f} bh iaf
c~hcfic � `abc mfs boem qhb|oeibkh tkg�c lkg rkia
hkqhc eh} �fgrc �

��� xigqoiqgem qhb|oeibkh
� lifg iaf c~cif� aec oakcfh e �fgr �eoiqemm~ e

degiboqmeg cfhcf kl e �fgr � p bi qcfc iaei bhlkg� eibkh
ec eh bh}fs ik qhbl~ t bia iaf cqroeifjkgb�eibkh eh}
emifgheibkhc iaf degiboqmeg �fgr cfhcf aec � `abc cifd
e}}c e}}bibkhem c~hieoibo bhlkg�eibkh ik iaf kgbjbn
hem bhdqi eh} aec iaf oedeobi~ ik dgk}qof c~hieoibo
degedagecfc qcbhj emifgheibkh bhlkg� eibkh �

��� �khcigebhic kh iaf hq�rfg kl egjq� fhic
�fsi p tf qcf iaf okhcigebhic iaei e cqroeifjkgb�en

ibkh aec kh iaf hq�rfg kl egjq� fhic bi gf�qbgfc ik
gfcigboi qhb| oeibkh t bia cqr oeifjkgb�eibkh deiifghc �
�f qcf ��= dkccbrmf deiifghc � ukg fse�dmf p iaf bhn
dqi bh ubjqgf � aec itk egjq� fhic � � miakqja �' �
9(5' ) �� fehbhj bhigehcbib�f� bc mbcif} ec e dkccbn
rmf cqr oeifjkgb�eibkh deiifgh lkg >
66 �
� ? �cff cfhcf
� bh ubjqgf �� p iaf bhdqi t bmm lebm ik qhbl~ t bia bi
cbhof �' 9(5' ) gf�qbgfc e cbhjmf egjq�fhi khm~�
`abc dgf�fhic iaf jfhfgeibkh kl hkhnjge��eiboem
cfhifhofc � `abc cifd e}}c e lfeiqgf taboa cdfob|fc
iaf igehcbib� bi~ kl iaf �fgr ik uvuwxvyz{ bhdqi p
cfmfoibhj khf lgk� iaf mfs bokh tafh iafgf bc � kgf
iaeh khf dkccbrbmbi~ lkg iaf jb�fh �fgr �
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Input for SURGEstructsSynsets verbs lexiconSemantic input

ubjqgf � � `af bhifjgeibkh dgk ofcc

�� gfmeibkh 4 okhofdi DD�H�OK H G FNF��H QQ 5
egjc � � 4 okhofdi DDI NK I�� GHNNH� POM �MIGH� OJ �I�HM QQ 5

� 4 okhofdi DD��H �FJH I� �� F�� ��H N�� IJ� �IM�� ILLHIM �O K HH� QQ 5 �
)+

ubjqgf � � `af cf� ehibo bhdqi qcbhj hq�rfgf} egjq� fhic

��� / eddbhj cigqoiqgfc ik xvyz{ bhdqi
�h iaf meci cifd p iaf cqroeifjkgb�eibkh eh} emifgn

heibkhc egf � eddf} ik xvyz{ bhdqi lkg� ei � `af
� eddbhj lgk� cqroeifjkgb�eibkhc ik xvyz{ bhdqi
tec � ehqemm~ fhok}f} bh iaf mfsbokh lkg feoa khf
kl iaf ��= deiifghc � `abc � eddbhj bhlkg� eibkh oeh
rf gfqcf} lkg emm edd mboeibkhc p taboa bc � kgf f� n
obfhi iaeh ok�dkcbhj xvyz{ bhdqi bh iaf mfs boemn
b�eibkh ok�dkhfhi kl feoa }b�fgfhi eddmboeibkh � u bjn
qgf � cakt c akt iaf cqroeifjkgb�eibkh �d n� �`0 n
�d ���� �p 9�� 	���� 
����
 7� � 	� ��
��� ��7� � ��

�7�	�� bc � eddf} ik iaf xvyz{ bhdqi lkg�ei � `abc
� eddbhj � ebhm~ bh�km�fc � eioabhj iaf hq�rfgf} egn
jq�fhic bh iaf cf� ehibo bhdqi ik eddgkdgbeif mfs boem
gkmfc eh} c~hieoibo oeifjkgbfc ck iaei uvuwxvyz{
oeh jfhfgeif iaf� bh iaf okggfoi kg}fg �

`af |hem xvyz{ bhdqi lkg iaf cfhifhof >5 A�
7

66 �
��
 �� 7� � � ���8��? bc cakth bh ubjqgf 3 � v cn
bhj iaf �`0{y{n��x{y`���� emifgheibkh iaei iaf
�fgr >
66 �
� ? �cfhcf �� eqiakgb�fc p iaf c~cif� oeh
emck jfhfgeif iaf c~hieoibo degedagecf >9� ��� 
6 �
6 �
��
 
 A�
7 �� 7� � � ���8 ��? � `af xvyz{ bhdqi
iaf c~cif� jfhfgeifc lkg >9� ��� 
66 �
��
 
 A�
7 ��
7� � � ���8 ��? bc �fg~ }b�fgfhi lgk� iaei lkg >5 A�
7

66 �
��
 �� 7� � � ���8 ��? �

�i bc d kccbrmf iaei lkg e jb�fh eddmboeibkh ck� f
jfhfgeif} degedagecfc egf hki eddgkdgbeif � �h iabc
oecf p q cfgc oeh f}bi iaf c~hcfic eh} iaf emifgheibkhc
ik | mifg kqi iaf degedagecfc iaf~ }k hki tehi �

`af lkqg qhb|oeibkh cifdc egf ok�dmfifm~ eqikn
� eibo � `af c~cif� oeh cfh} lff}reo� qdkh lebmqgf

�������������������������
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� � ��
 ������ 4 ��' 7� �
�8 5
� !-# &

)******+

)*********+
��'��	��� � " !%#% !�#� !-# &

)***********************+
ubjqgf � � / eddbhj cqroeifjkgb�eibkh ��d n� �`0 n
�d� ik xvyz{ bhdqi

kl qhb|oeibkh �
� ZEF�JEX ��L 
`af mfsbokh p elifg bi bc bhifjgeif} t bia
uvuwxvyz{ p oeh emck r f qcf} lkg kiafg iec�c bh
mehjqejf jfhfgeibkh � ukg fse�dmf p gf�bcbkh �ykrbh p
����� bc e ifoah b�qf lkg rqbm}bhj cf� ehibo bhdqic
bhogf� fhiemm~� `af gf�bcbkh dgkofcc }fob}fc tafiafg
bi bc eddgkdgbeif ik eiieoa e hft okhcibiqfhi ik iaf
oqggfhi cf� ehibo bhdqi p lkg fse�dmf p r~ e}}bhj eh
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������������������

gfmeibkh � okhofdi DD�H�OK H G FNF��H QQ
tkg} >
66 �
� ?� �

egjc
���� � � okhofdi DDI NK I�� GHNNH� POM �MIGH� OJ �I�HM QQ

tkg} >A�
7 ?� �
� � okhofdi DD��H �FJH I� �� F�� ��H N�� IJ� �IM�� ILLHIM �O K HH�

tkg} >� ���8 ��?� �
)**+

cigqoi dd �

egj � � � jb�fh
� � jb�fh �

oei omeqcf�
mfs boemngk mfc ����

)****************+
���	����� �� �	�� ����
���	����� �� ������ ����
	��	����� �� ���	� ����

��	����� �� ���	�� ����

ubjqgf 3 � xvyz{ bhdqi lkg �� rkei eddfegf} kh iaf akgb�kh�

kr � foi kg eh e}�fgr � xqoa }fobcbkhc egf okhcigebhf}
r~ c~hieoibo dgkd fgibfc kl �fgrc � `af bhifjgeif}
mfs bokh bc qcflqm ik �fgbl~ iafcf dgkd fgibfc �

� bigkjfh �.ehj�bm}f eh} Chbjai p ���:� p e heiqgem
mehjqejf jfhfgeibkh c~cif� }f�fmkd f} ei �x� p emck
bhomq}fc e megjfncoemf mfs bokh ik cqddkgi iaf jfhfgen
ibkh dgk ofcc � z b�fh iaei � bigkjfh eh} uvuwxvyz{
qcf �fg~ }b�fgfhi �fiak}c lkg jfhfgeibkh p iaf te~
iaei tf bhifjgeif iaf mfs bokh t bia iaf jfhfgeibkh c~cn
if� bc emck �fg~ }b�fgfhi � � bigkjfh ok�rbhfc c~� n
rkmbo gqmfc t bia cieibciboc mfeghf} lgk� ifsi okgdkge p
tabmf uvuwxvyz{ bc recf} kh uqhoibkhem vhb| oen
ibkh zge��eg � �iafg gfmeif} tkg� bhomq}fc �xif}f p
���: � p taboa cqjjfcic e mfsbokh cigqoiqgf lkg �qmibn
mbhjqem jfhfgeibkh bh e �hkt mf}jfnrecf} jfhfgeibkh
c~cif� � `af �ebh b}fe bc ik aeh}mf �qmibmbhjqem jfhn
fgeibkh bh iaf ce�f te~ ec degedagecbhj kl iaf ce� f
mehjqejf � xif}f Wc tkg� okhofghc �kcim~ iaf mfs boem
cf� ehiboc kl iaf igehcbib�bi~ emifgheibkhc �
� ���VF�_���
�f ae�f dgfcfhif} bh iabc dedfg iaf bhifjgeibkh kl
e megjfncoemf p gfqcermf mfs bokh lkg jfhfgeibkh t bia
uvuwxvyz{ p e qhb|oeibkhnrecf} heiqgem mehjqejf
jfhfgeikg � `abc bhifjgeibkh �e�fc bi dkccbrmf ik
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