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ab cd efdcghijf bk lkje mfbnkgo hbbhpofgd hpq
pkrmbhi jf skg blfcg hpbckmd cm ikbl pgct cmhj
cmufdbcvhbckmd hme cmskgthbckm nhgshgf dcbrhq
bckmd w xrggfmbjyz hbbhpofgd hgf hijf bk lcef
blfcg jk phbckm f{fpbcufjy iy pgfhbcmv h plhcm
ks pkmmfpbckmd blgkrvl h dfgcfd ks lkdbd w |lcd
t fblke cd f{fpbcuf ifphrdf prggfmb lkdb hrecb
dydbft d ek mkb t hcmbhcm fmkrvl cmskgthbckm
bk hjjkn hddkpchbckm ks cmpkt cmv hme krbvkq
cmv mfbnkgo pkmmfpbckmd w am blcd }h}fg z nf
cmbgkerpf hm cmf~}fmdcuf t fblke blhb hjjkn d
ikbl kmqjcmf hme skgfmdcp t hbplcmv ks cmpkt q
cmv hme krbvkcmv mfbnkgo bgh� p w �rg t fblke
hddk pchbfd kgcv cm cmskgt hbckm n cbl fhpl }gkq
pfdd cm blf dydbft }gk pfdd bhijf z hme fmq
lhmpfd blf hrecb cmskgt hbckm iy jkvvcmv blf
kgcv cm hme efdbcmhbckm ks mfbnkgo dk pofbd w �f
}gfdfmb ct}jftfmbhbckm gfdrjbd hme dlkn blhb
krg t fblke phm f{fpbcufjy gfpkge kgcvcm cmq
skgt hbckm hikrb blf pkttkm phdfd ks dbf}q
}cmv dbkmf pkmmfpbckmd hme efmchj ks dfgucpf
�kticfd z hme efdpgci f blf jct cbhbckmd ks krgh}}gkhpl w

� ������������

�d blf ambfgmfb lhd ifpktf h n cefjy hpq
pf}bfe }hgb ks blf pkttrmcphbckmd cmsghdbgrpq
brgf blfgf lhd i ffm hm cmpgfhdf cm blf mrt q
ifg ks mfbnkgo hbbhpod ���� w �mf shpbkg cm
blf vgknbl ks hbbhpod cd blhb mfbnkgo hbbhpoq
fgd hgf kmjy ghgfjy phrvlb hme lfje hppkrmbq
hijf skg blfcg hpbckmd z vcu cmv blft gfjhbcuf ct q
}rmcby cm hpbckm w |lcd dcbrhbckm lhd hgcdfm z
cm }hgb z i fphrdf ks blf gfjhbcuf fhdf blhb hbq
bhpofgd lhuf cm lcecmv blfcg jk phbckm z t hocmv
cb ec� prjb hme f~}fmdcuf skg cmufdbcvhbkgd bk
efbfgt cmf blf kgcvcm ks hm hbbhpo w

am vfmfghj z hbbhpofgd rdf bnk ec{fgfmb
t fblked bk l cef blfcg jk phbckm ���� w �mf
t fblke z pkttkm cm efmchjqksqdfgucpf hbbhpod z
cd bk d}kks blf dkrgpf heegfdd cm a� }hpofb
lfhefgd dk blhb gfpc}cfmbd phmmkb fhdcjy efq
bfgt cmf blf bgrf dkrgpf w � d ecdprddfe srgblfg
i fjkn z blcd lhd i ffm hm hgfh ks dcvm c�phmb gfq
dfhgpl cm gfpfmb yfhgd w |lf kblfg t fblke z
nlcpl lhd gfpfcufe dcvmc�phmbjy jfdd hbbfmbckm
sgkt blf gfdfhgpl pkttrmcbyz cd skg hbbhpofgd
bk df�rfmbchjjy jkv cmbk h mrtifg ks �by}cphjjy
pkt}gkt cdfe � lkdbd w |lfdf skgnhgecmv lkdbd z
ksbfm phjjfe ����� ��� ��� � � lkdbd �¡¢� z f{fpq
bcufjy ecdvrcdf blf kgcv cm ks blf pkmmfpbckm z
hd fhpl lkdb km blf }hbl dffd kmjy blf }gfucq
krd lkdb km blf £ ���£�� � £¤ ¥��w � ucpbct ks
hm hbbhpo nkrje mkb i f hijf bk efbfgt cmf blf
dkrgpf ks hm hbbhpo n cblkrb bghpcmv blf }hbl
ihpo blgkrvl hjj cmbfgtfechbf dbf}}cmvqdbkmf
lkdbd w |lf hrecb ehbh prggfmbjy t hcmbhcmfe
hb lkdbd cd vfmfghjjy cmdr� pcfmb bk pkggfjhbf
cmpkt cmv hme krbvkcmv mfbnkgo bgh� p z dk gfq
dfhgpl hikrb blcd }gkijft lhd pkmpfmbghbfe
kmjy km nlhb phm if eferpfe sgkt mfbnkgoq
jfufj ehbh w ¦knfufg z dbgfht d phm if tkec�fe
kg efjhyfe cm h lkdb dk blhb h pkggfjhbckm cd
mk jkmvfg }kddcijf sgkt h mfbnkgoqjfufj }kcmb
ks ucfn z mfpfddcbhbcmv h lkdbqihdfe dkjrbckm w

am blcd }h}fg nf n cjj ecdpr dd h dct}jf hme
cmf~}fmdcuf t fblke skg t hcmbhcmcmv blf mfpq
fddhgy cmskgt hbckm bk pkggfjhbf ehbh fmbfgcmv
h lkdb n cbl ehbh jfhucmv h lkdb w |lf vkhj ks
blcd nkgo cd bk }gkucef heecbckmhj hrecb ehbh
blhb phm lfj} efbfgt cmf blf dkrgpf ks mfbq
nkgo hbbhpod w �f cmpjref gfdrjbd sgkt hm ct q
}jft fmbhbckm skg blf §gff¨©ª ¡ w� ofgmfj blhb
dlkn blf bfplmc�rf cd f{fpbcuf cm }gkucecmv
cmskgt hbckm rdfsr j cm bghpcmv pkttkm hbbhpo
dcbrhbckmd z }hgbcprjhgjy skg bghpcmv dbf}}cmv
dbkmfd hme efmchjqksqdfgucpf hbbhpo �kticfd w



|lf mf~b dfpbckm }gkucefd h pkt}jfbf ihpoq
vgkrme ks gfjhbfe nkgo cm blf hgfh hme }gkq
ucefd krg ucfn ks blf }gkijft hme efdcvm
pgcbfgch bk if heegfddfe cm }gkucecmv h dkjrq
bckm w ©fpbckm � efdpgcifd blf bfplmc�rf nf
rdf bk kibhcm hme thcmbhcm jkphbckm cmskgthq
bckm skg fhpl }gkpfdd z hme blf jkvvcmv t fplq
hmcdt d blhb phm if rdfe bk }gkucef skgfmdcp
hppfdd bk blf ehbh w ©fpbckm ¡ efdpgci fd blf
d} fpc� p h}}jcphbckm ks blf bfplmc�rf bk blf
§gff¨©ª ¡ w� ofgmfj z hme cd skjjknfe cm ©fpq
bckm � iy f~ht}jfd ks blf ct}jft fmbhbckm cm
hpbckm w ©fpbckm � krbjcmfd blf jct cbhbckmd ks
krg h}}gkhpl z hme lkn blfdf jct cbhbckmd phm
if heegfddfe cm srbrgf nkgo w §cmhjjyz ©fpq
bckm � }gkucefd h drtthgy ks krg nkgo w

� � ���������
|lf vkhj ks ����  	
 �	¥£��¥£
 gfdfhgpl cd bkhjjkn efbfgt cmhbckm ks blf dkrgpf ks hbbhpo

bgh� p z dk blhb h }hgbcprjhg lkdb rdfe iy h
lrt hm bk cmcbchbf hm hbbhpo phm if cefmbc�fe z
hme gfhjqnkgje cmufdbcvhbcuf bfplmc�rfd rdfe
bk jk phbf blf } fgdkm gfd}kmdci jf w

am kgefg bk hppkt}jcdl blcd z blf bnk }gkiq
jft d efdpgcife hikuf � jk phbcmv blf dkrgpf
ks a� }hpofbd hme efbfgt cmcmv blf �gdb mkef
ks h pkmmfpbckm plhcm 
 mffe bk i f dkjufe w � d
efdpgcife ifjkn z blfgf lhd iffm dcvmc�phmb gfq
dfhgpl cm jk phbcmv blf dkrgpf ks a� }hpofbd z
hme blfgf lhuf i ffm f{kgbd t hef bk cefmq
bcsy pkmmfpbckm plhcmd dkrgpfd iy f~ht cmcmv
mfbnkgo bgh� p w � lhb cd jhpocmv cd h gfjchijf
t fblke ks pkggfjhbcmv cmpkt cmv mfbnkgo bghsq
�p bk h lkdb n cbl krbvkcmv mfbnkgo bgh� p ft q
hmhbcmv sgkt blf lkdb w |lcd }h}fg }gfdfmbd h
t fplhmcdt skg ekcmv blcd w � lcjf krg t fblke
cd mkb hjnhyd gfjchijf z hd ecdprddfe cm ©fpq
bckm � z nf ifjcfuf blhb n cbl srgblfg gfdfhgpl
hme pkttrmcby cmukjuftfmb z blcd nkgo phm
lfj} heegfdd nlhb cd h dfgckrd }gkijft w
� �� �_`��] ���^`� � �]�^� ��_] ���

am mkgt hj k} fghbckm z h lkdb gfpfcu cmv }hpoq
fbd phm efbfgt cmf blfcg dkrgpf iy ecgfpb f~q
ht cmhbckm ks blf dkrgpf heegfdd �fje cm blf a�
}hpofb lfhefg w �mskgbrmhbfjyz blcd heegfdd cd
fhdy bk shjdcsyz t hocmv cb dct}jf skg hbbhpoq
fgd bk dfme }hpofbd blhb lhuf blfcg dkrgpf fsq
sfpbcufjy l ceefm w |lcd cd t kgf pkttkm skg
kmfqnhy pkttrmcphbckm z drpl hd blf �ª�
hme ax�� }hpofbd rdfe cm efm chjqksqdfgucpf

hbbhpod z irb lhd iffm ks rdf cm hbbhpod rdq
cmv |x� dbgfht d ���z �� w |lfgf lhd i ffm
dcvmc�phmb gfpfmb gfdfhgpl cm lkn bk jk phbf
blf dkrgpf ks drpl }hpofbd z }gct hgcjy tkbcq
uhbfe iy ecdbgcirbfe efmchjqksqdfgucpf �ªªk©�
hbbhpod cm fhgjy §figrhgy ks �¢¢¢ w � lcjf
cb cd vfmfghjjy gfpkttfmefe blhb gkrbfgd if
pkm�vrgfe bk }fgskgt cmvgfdd kg fvgfdd gkrbq
cmv ���� z cb cd pjfhg sgkt pkmbcmrcmv efm chjq
ksqdfgucpf hbbhpod ��¢� blhb blcd cd mkb n cefjy
ekmf w |lfgf lhuf i ffm kblfg t fblked }gkq
}kdfe bk } fgskgt �jbfgcmv bk jct cb blf f{fpb
ks drpl hbbhpod ��¡ z �¡� w

� d cb cd prggfmbjy mkb }kddcijf bk }gfufmb
drpl hbbhpod z gfpfmb nkgo lhd sk prdfe km lkn
bk jk phbf blf dkrgpf ks hbbhpod w ©ktf tfblq
ked hee kg pkjjfpb cmskgt hbckm hb gkrbfgd bk
hjjkn bghpfihpo ks ªk© bgh� p �� z �� z �� z � z �¢� w
�blfg t fblked hee t hgocmvd bk blf }hpoq
fbd bk }gkihicjcdbcphjjy hjjkn efbfgt cmhbckm ks
blf dkrgpf vcufm dr� pcfmb }hpofbd ��� z � �z �� z
� z �� z kg skgnhge pk}cfd ks }hpofbd z fmph}drq
jhbfe cm ax�� pkmbgkj t fddhvfd z ecgfpbjy bk
blf efdbcmhbckm ��z ��� w � tkgf cmmkuhbcuf
t fblke rdfd pkrmbfgqªk© hbbhpod bk jk phbf
blf dkrgpf ks kmqvkcmv hbbhpod �¡� w � lcjf nf
ek mkb gf�r cgf blhb blfdf dplft fd i f huhcjq
hijf z nf phm t hof f{fpbcuf rdf ks blf bghpfq
ihpo cmskgt hbckm blfy }gkucef w
� �� ��^^� _] ��! �]^�_� \

"fdfhgpl heegfddcmv efbfgt cmhbckm ks blf
dkrgpf ks h pkmmfpbckm plhcm lhd t hcmjy skq
prdfe km pkggfjhbcmv dbgfht d ks |x� pkmmfpq
bckmd kidfgufe hb ec{fgfmb }kcmbd cm blf mfbq
nkgo w § cvrgf � dlkn d hm f~ht}jf ks h pkmq
mfpbckm plhcm w

|lf cmcbchj nkgo cm t hbpl cmv dbgfht d pkmq
dbgrpbfe �¤#$ �� 	���� ks fhpl dbgfht ihdfe km
pkmbfmb ���� w � lcjf blcd bfplmc�rf pkrje fsq
sfpbcufjy thbpl dbgfht d z cb nkrje i f cmf{fpq
bcuf cm pkt}gfddfe kg fmpgy}bfe dbgfht d hd
hgf pkttkm bkehyw �blfg nkgo pkt}hgfe
blf ghbf ks df�rfmpf mrtifg cmpgfhdf cm |x�
dbgfht d hd h t hbplcmv tfplhmcdt z nlcpl phm
nkgo hd jkmv hd blf ehbh cd mkb pkt}gfddfe hb
ec{fgfmb lk}d hme ekfd mkb dff f~pfddcuf mfbq
nkgo efjhy ���� w �mkblfg bfplm c�rf z nlcpl
gfjcfd dkjfjy km blf bct cmv ks }hpofbd cm h
dbgfht z cd f{fpbcuf hvhcmdb fmpgy}bfe kg pkt q
}gfddfe dbgfht d ks cmbfghpbcuf rdfg ehbh �¡¢� w
|lcd nkgo nhd kgcvcmhjjy cmbfmefe skg cmbgrq
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§cvrgf � � � dht}jf pkmmfpbckm plhcm

dckm efbfpbckm }rg}kdfd irb nhd hjdk }gkq
}kdfe hd hm f{fpbcuf t fblke skg �mecmv blf
dkrgpf ks pkmmfpbckm plhcmd w � lcjf } fgskgt q
cmv dbgfht thbplcmv t cvlb i f f{fpbcuf cm
dkt f phdfd z drpl t fblked gfjy km f~ht cmq
cmv mfbnkgo cmskgthbckm z hme t cvlb i f urjq
mfghi jf bk blf dht f tfblked blhb phm if
rdfe bk efsfhb mfbnkgo cmbgrdckm efbfpbckm
dydbft d ���� w
� �� ��^��\ �` ��\]�� Z�_  �\ �\

�mf ks blf ki � fpbcufd ks pkt}rbfg skgfmq
dcpd cd blf gfpkmdbgrpbckm ks fufmbd blhb kpq
prggfe km h dydbft w |kkjd jcof blf � 	 ��	 ��
�  �
 �� ��¢� hbbft}b bk ecdpkufg lceefm hme
efjfbfe � jfd hme rdf hppfdd bct fd bk eferpf
dydbft hpbcucbcfd w � tkgf skgt hj tkefj skg
� jf hme fufmb gfpkmdbgrpbckm cd vcufm iy �mq
egfn 	 gkdd ���� w

am kgefg bk dkjuf blf lkdb phrdhjcby }gkiq
jft rdcmv skgfmdcp bkkjd z cb cd mfpfddhgy blhb
mfbnkgo bgh� p cd jkvvfe cm dkt f shdl ckm km
blf lkdb w � drhjjy blf fddfmbchj cmskgthbckm
mffefe bk hddkpchbf cmpkt cmv hme krbvkcmv
bgh� p cd mkb }gkucefe hd blf efshr jb km h
dydbft w � lcjf bkkjd jcof 
�� 
������� ek h
�mf �ki jkvvcmv cmpkt cmv mfbnkgo bgh� p skg
blf fddfmbchj dfgucpfd z rdrhjjy krbvkcmv bghsq
�p cd mkb jkvvfe hb hjj w §rgblfgtkgf z hb i fdb
mfbnkgo hpbcu cby phm if bcfe bk h }hgbcprjhg
rdfg km blf dydbft w �~hpbjy nlcpl }gk pfddfd
hme }gkvght d hgf cmukjufe t hy if kidprgfe
cs blfgf cd h jhgvf htkrmb ks hpbcu cby iy blhb
rdfg w
� �� � �\] `_�\_  �]�

|lkrvl pfgbhcm hd} fpbd ks blf mfbnkgo
bghpfihpo }gkijft lhuf iffm heegfddfe iy
blf h}}gkhplfd efdpgci fe hikuf z h mfn hgfh
ks gfdfhgpl blhb cd pkmpfgmfe n cbl ehbh bghmdq
skgt hbckmd kg ehbh �kn bghpocmv blgkrvl h
lkdb cd mffefe skg h pkt}jfbf }cpbrgf skg hbq
bhpo kgcvcm bghpfihpo w �f phjj bl cd mfn hgfh
¤  �� £¥#�¥���� z i fphrdf nf hgf hbbft}bcmv bk

efbfgt cmf nlhb mfbnkgo cm}rb phrdfd kblfg
mfbnkgo krb}rb w

xkttkm k}fghbcmv dydbft d ek mkb prgq
gfmbjy }gkucef cmskgthbckm blhb phm t hbpl cmq
pkt cmv hme krbvkcmv mfbnkgo bgh� p w � lcjf
blfgf lhd i ffm dkt f nkgo blhb hbbft}bd bk
rdf f~ cdbcmv dydbft cmskgt hbckm bk t hbpl hpq
bcuf cmpkt cmv hme krbvkcmv dbgfht d ��� z �� z
bl cd nkgo lhd i ffm fcblfg dlknm bk if ct}ghpq
bcphj bk dfprgfjy ct}jft fmb ��� z kg gf�r cgfd
hm f~bfgmhj bgcvvfg bk dbkgf skgfmdcp cmskgt hq
bckm w aefhjjyz cb dlkrje if }kddcijf bk efbfgq
t cmf nlfblfg mfbnkgo bgh� p nhd kgcv cmhbfe
ecgfpbjy sgkt h }hgbcprjhg lkdb z kg k pprggfe hd
h gfdr jb ks h pkmmfpbckm sgkt dkt f kblfg gfq
t kbf t hplcmf z hme z cs } kddcijf z nlcpl gftkbf
t hplcmf cd cmukjufe w |lcd nkrje mkb kmjy lfj}
cm bghpcmv ihpo bk blf dkrgpf ks h mfbnkgo hbq
bhpo z irb pkr je if rdfsrj cm dlkn cmv erf ecjcq
vfmpf z dk blhb blf knmfg ks h t hplcmf rdfe
cm hbbhpo pkrje eftkmdbghbf blhb blf hbbhpo
kgcvcmhbfe fjdfnlfgf w

� dkjrbckm blhb heegfddfd blf }gkijft ks
bghpcmv pkmmfpbckmd blgkrvl h lkdb cd mfpfdq
dhgy ifphrdf h lkdb km blf mfbnkgo phm bghmdq
skgt ehbh }hddcmv blgkrvl cb cm drpl h nhy
blhb z sgkt blf mfbnkgo �d }kcmb ks ucfn z cb phm
mk jkmvfg if fhdcjy gfjhbfe bk bgh� p jfhucmv
cb w |lcd t cvlb if blf phdf cm h dbf}}cmv dbkmf
dpfmhgck z cs blf bgh� p cd efjhyfe z kg ec{fgfmbjy
pkt}gfddfe kg fmpgy}bfe w � jdk z cm hbbhpod
jcof h ecdbgcirbfe efmchjqksqdfgucpf �ªªk©� hbq
bhpo ���� z pkmbgkj bgh� p phmmkb if jcmofe bk
blf gfdrjbcmv hbbhpo bgh� p w am drpl hm hbbhpo z
}hpofb dkrgpfqjk phbckm bfplmc�rfd t cvlb cefmq
bcsy blf dkrgpf ks h }hgbcprjhg hbbhpo dbgfht z
irb n cjj mkb hjjkn cefmbc� phbckm ks blf thdbfg
kg blf pkmbgkjjcmv lkdb w |lcd cd erf bk blf shpb
blhb blf ehbhvght d blhb hgf rdfe bk } fgskgt
blf hbbhpo hgf dfft cmvjy rmgfjhbfe bk blkdf
blhb pkmbgkj blf pjcfmb w � lhb cd t cddcmv cd cmq
skgt hbckm n cblcm blf lkdb blhb phm if rdfe
bk hddk pchbf hm cmpkt cmv pkmbgkj }hpofb n cbl
krbvkcmv hbbhpo ehbh w



� �� �� ������	 
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|lf skjjkn cmv }gk}fgbcfd fcblfg mffe bk if srjq
� jjfe kg dfft efdcghijf cm kgefg bk hplcfuf h
}ghpbcphj dkjrbckm bk blf lkdb phrdhjcby }gkiq
jft �

�w ab trdb i f }kddcijf bk efbfgt cmf nlfblfg
h vcufm }gk pfdd km blf lkdb nhd dbhgbfe
iy h jkphj rdfg kg gftkbfjyw

� w as h }gkpfdd nhd dbhgbfe iy h rdfg hb h
gftkbf jk phbckm z cmskgthbckm hikrb blhb
dkrgpf trdb if t hcmbhcmfe hme hddk pcq
hbfe n cbl blf }gk pfdd w

� w �m hrecb shpcjcby trdb f~ cdb blhb hjjkn d
blf jkvvcmv ks cmpkt cmv mfbnkgo bgh� p
hme }gk pfddfd blhb gfpfcuf cb w |lcd n cjj
hjjkn pkggfjhbckm ifbnffm blf dkrgpf ks h
}gk pfdd hme blf dkrgpf ks cmpkt cmv mfbq
nkgo }hpofbd w

¡ w �m hrecb shpcjcby trdb f~ cdb blhb hjjkn d
blf jkvvcmv ks cmecucerhj krbvkcmv mfbq
nkgo bgh� p hme }gkpfddfd blhb dfme cb w
xkticmfe n cbl blf shpcjcby hikuf z kmf
pkrje blfm gfjhbf cmpkt cmv hme krbvkcmv
bgh� p }gk pfddfe iy blf dht f }gkpfdd w

� w |lf jkvd t hcmbhcmfe hikrb kgcvcm cmskgq
t hbckm dlkrje if gfdcdbhmb bk tkec�phq
bckmd iy hbbhpofgd w

� w �gk pfddfd blhb d}hnm kblfg }gk pfddfd
mffe bk }hdd km blfcg dkrgpf cmskgthbckm
bk blfcg plcjegfm z kg z cs blfy }gkucef h gfq
t kbf jkvcm dfgucpf z }hdd km blf gftkbf
jkphbckm hd blf plcje �d mfn dkrgpf w

� w |lf tkec�phbckmd bk h dydbft dlkrje i f
t cm ct hj dk blhb blfy ek mkb cmbfgsfgf
n cbl f~ cdbcmv dksbnhgf w

� w ªrf bk gfdbgcpbfe jkvvcmv d}hpf z cb dlkrje
i f }kddci jf bk rdf grjfd bk pkmbgkj nlhb
ehbh blf hrecb dydbft pkjjfpbd w

� w ab dlkrje i f }kddcijf bk �rcpojy cefmbcsy
}gk pfddfd blhb nfgf mkb dbhgbfe jk phjjy
bkvfblfg n cbl blfcg gftkbf jk phbckm w

� ����������� � � � ����
� }gk pfdd km h pkt}rbcmv lkdb cd hm f~fq

prbcmv cmdbhmpf ks h }gkvght ��¡� w �gk pfddfd
hgf blfgfskgf z htkmv t hmy kblfg blcmvd z gfq
d}kmdcijf skg gfpfcu cmv hme vfmfghbcmv mfbq
nkgo ehbh km h lkdb blhb cd pkmmfpbfe bk h
mfbnkgo w

�gk pfddfd phm if dbhgbfe �
� f~}jcpcbjy iy h lrt hm ifcmv
� iy blf dydbft

� lrthm ifcmv phm dbhgb }gk pfddfd �
� nlcjf }lydcphjjy }gfdfmb hb blf lkdb
� sgkt h gftkbf jk phbckm
� cmecgfpbjy blgkrvl dkt f kblfg }gk pfdd lf
kg dlf dbhgbfe

|lf dydbft phm dbhgb }gk pfddfd �
� blgkrvl dbhgbr} dpgc}bd �cmpjrecmv �� �
�
� blgkrvl dplferjcmv dfgucpfd jcof ����
hme �


� blgkrvl dydbft dfgucpfd jcof ���
	

|lf  	�� ��  � ¥ � 	 £��� cd blf cmskgt hbckm
hikrb lkn hmy }gkpfdd grmmcmv km blf dydbft
nhd dbhgbfe cm gfvhge bk blf hikuf }kddcicjcq
b cfd w §kg blf }rg}kdf ks blcd }h}fg km jy h ecdq
bcmpbckm ifbnffm h }gk pfdd blhb nhd dbhgbfe
iy h lrt hm ifcmv sgkt h gftkbf jk phbckm �	��
$  ��  	�� ��� hme blf kblfg nhyd �� £¥�  	�� ���
cd ks ct}kgbhmpf z n cbl blf f~pf}bckm ks blf
d}fpchj phdf ks cmecgfpbjy dbhgbfe }gk pfddfd w

am phdf ks h gftkbf kgcvcm skg h }gk pfdd z
blf kgcv cm cmskgt hbckm dlkrje cmpjref blhb gfq
t kbf jk phbckm w as blf dydbft bghpod blf kgcvcm
ks h }gkpfdd hme h }gk pfdd dfmed krb mfbnkgo
bgh� p hme cd ks gftkbf kgcv cm z blfm blf dydq
bft phm t hof h pkmmfpbckm ifbnffm blf bghsq
�p blhb nhd dfmb krb hme blf bgh� p blhb nhd
gfpfcufe sgkt blf kgcv cm ks blf }gk pfdd kufg
blf mfbnkgo w |lf bgh� p pkrje if cmecucerhj
ehbhvght d z kg blfy phm if }hgb ks hm fdbhiq
jcdlfe pkmmfpbckm w

am kgefg bk vhcm hppfdd bk h dydbft sgkt
h gftkbf jk phbckm hme dbhgb mfn }gk pfddfd
blfgf z h rdfg lhd bk t hof rdf ks h dfgucpf ksq
sfgfe km blhb }hgbcpr jhg dydbft w � drhjjy tkdb
dydbft d }gkucef nfjjqomknm dfgucpfd drpl hd
������ z � �� z kg ��� blhb n cjj vcuf h gftkbf
rdfg h dlfjj km blf dydbft w ¦knfufg z blfgf
hgf kblfg }kddcicjcbcfd bk pgfhbf mfn }gk pfddfd
blhb ek mkb cmukjuf hm cmbfghpbcuf dlfjj w am
shpb z hmy }gk pfdd jcdbfmcmv km hm k}fm }kgb
km blf dydbft thy if rdfe kg t cdrdfe skg
drpl }rg}kdfd w �rg dkjrbckm ekfd mkb heegfdd
blfdf }gkijft d z hme blfy hgf h bk} cp skg srq
brgf cmufdbcvhbckm w



�d blf km jy jfvcbct hbf gftkbf hppfdd bk
h dydbft cd blgkrvl cbd nfjjqomknm dfgucpfd z
cb cd sfhdci jf bk dbkgf cmskgt hbckm hikrb blf
f~ cdbcmv pkmmfpbckm n cbl blf mfn jy pgfhbfe
plcje }gk pfdd w � sbfg h drppfddsrj jkvcm }gkq
pfergf z blf dkrgpf ks blf mfn }gk pfdd dlkrje
gf�fpb blf cmskgt hbckm dbkgfe hikrb blf pkmq
mfpbckm w �kbf blhb blf kgcvcm ks h }gkpfdd
hme cbd dridf�rfmb plcjegfm cd dfb hb blf bct f
h rdfg vhcmd hppfdd bk blf dydbft w � jj }gkq
vght d blhb n cjj i f dbhgbfe ergcmv blhb gftkbf
dfddckm n cjj cmlfgcb blhb kgcvcm w �b blcd }kcmb
bct f efjhyd i fpkt f cggfjfuhmb z hd kgcvcm cmskgq
t hbckm cd dbkgfe n cbl blf }gk pfddfd mk t hbbfg
nlfblfg kg mkb }gk pfddfd i fpkt f ekgthmb skg
hmy htkrmb ks bct f w
� �� �� ��^� _] ��� �]�^_!�

§gkt blf ucfn}kcmb ks h lkdb z hjj blhb phm
if eferpfe hikrb blf kgcvcm ks hm hggcucmv
mfbnkgo }hpofb cd blf cmbfgshpf blhb cb hggcufe
km hme blf cmskgt hbckm blhb cd pkmbhcmfe cm
blf }hpofb cbdfjs w � lkdb km cbd knm phmmkb
efbfgt cmf nlfblfg h mfbnkgo ehbhvght nhd
d}kksfe kg mkb w |lfgfskgf z skg a� }hpofbd z
blf �ufqbr} jf pkmdcdbcmv ks dkrgpf hme efdbcq
mhbckm a� heegfddfd hme dkrgpf hme efdbcmhq
bckm }kgbd hme blf }gkbk pkj mrtifg trdb drsq
�pf bk ecdbcmvrcdl dkrgpf cmskgthbckm thcmq
bhcmfe hikrb }gkpfddfd km h lkdb w as }hpofb
bghpfihpo dplftfd hgf ef}jkyfe hme phm }gkq
ucef heecbckmhj cmskgthbckm z cb cd } kddcijf bk
t hcmbhcm blhb cmskgt hbckm hd nfjj w

� lcjf dbkgcmv cmskgthbckm hikrb hpbcuf
}gkpfddfd phm if rdfsrj z skg pkt}jfbf hmhjydcd
ks hbbhpod z dktf heecbckmhj cmskgt hbckm mffed
bk i f jkvvfe hd nfjj w |lf jkvvcmv t fplhmcdt
phm thcmbhcm tkgf f~}jcpcb cmskgt hbckm blhm
dct}jy dbkgcmv blf a� �ufqbr}jfd w � jkmv n cbl
blf �ufqbr}jf hme bctfdbht} z blf dydbft phm
hjdk dbkgf blf cmbfgshpf km nlcpl blf }hpofb
hggcufd hme blf }gk pfdd ce w as blf dydbft jkvd
cmecucerhj }hpofbd z cb phm hjdk dbkgf h plfpoq
drt ks blf mkmqplhmvcmv }hgbd ks fhpl }hpofb
lfhefg blhb cd jkvvfe cm phdf blf mffe skg h
tkgf efbhcjfe }kdbqhmhjydcd t hbplcmv hgcdfd w

§rgblfgtkgf z cb nkrje i f f~}fmdcuf hme
ct}ghpbcphj bk jkv hm fmbcgf dbgfht ks }hpofbd
blhb t hof r} blf fmbcgfby ks h |x� dbgfht w
©cmpf |x� cd h pkmmfpbckm kgcfmbfe bghmdq
}kgb jhyfg }gkbk pkj z cb cd dr� pcfmb bk kmjy
gfvhge cmpkt cmv hme krbvkcmv ��� gf�rfdbd

skg blf }rg}kdfd ks jkvvcmv w �mskgbrmhbfjyz
�ª� cd h pkmmfpbckmqjfdd }gkbk pkj w |lrd skg
�ª�z hjj }hpofbd mffe bk if jkvvfe w �kvq
gferpcmv t fplhmcdt d blhb vgkr} blf dhtf
ocme ks �ª� }hpofbd bkvfblfg phm pfgbhcmjy
i f h}}jcfe lfgf z irb blcd cd krb ks blf dpk}f
ks blcd }h}fg w
� �� � �� �]_] ���\ �� �� ��^� _] ���

Z�_ � _[ � �]�
§kg nfjjqomknm dfgucpfd nf phm hddrt f blhb

blfgf n cjj kmjy i f kmf k}fm mfbnkgo pkmmfpq
bckm skg fhpl plcje }gk pfdd d}hnmfe hd blfy
helfgf bk blf pkttkm dbyjf ks grmmcmv �mc~
dfgufgd blhb skgo skg fhpl mfn gf�rfdb ���� w
�kmqdbhmehge dfgufg }gkvght d t cvlb iflhuf
ec{fgfmbjyz lknfufg z hme blfgf t cvlb if trjq
bc} jf k} fm pkmmfpbckmd nlfm nf bgy bk efq
bfgt cmf blf kgcvcm cmskgt hbckm w am blcd phdf z
cb cd ct}kddcijf bk i f drgf nlcpl pkmmfpbckm
dlkrje i f pkmdcefgfe hd blf kgcvcm ks blf }gkq
pfdd w ¨fphrdf ks blcd z blfgf phm if h }gkijft
n cbl rdcmv blf jhbfdb ehbh sgkt blf �		���
dydbft phjj hd blf kgcv cm cmskgt hbckm w as h
dfgufg }gkvght hjjkn d trjbc}jf k} fm dk pofbd
i fskgf blf phjj bk � � ��z blfm blfgf cd h }kdq
dci cjcby blhb blf ngkmv kgcv cm cmskgt hbckm cd
dbkgfe n cbl blf }gk pfdd w ab cd }kddci jf bk efq
dcvm h }gkvght blhb hsbfg hppf}bcmv h pkmq
mfpbckm k}fmd hmkblfg jcdbfmcmv dk pofb bk gfq
pfcuf h efpky pkmmfpbckm sgkt h pkt}jfbfjy
ec{fgfmb gftkbf dcbf kg z fufm nkgdf z sgkt blf
jk phj lkdb cbdfjs w |lcd nkrje dfb blf cmskgq
t hbckm kibhcmfe sgkt blf �		��� phjj bk blf
mfn dk pofb �d dkrgpf ehbh z ifskgf � � �� nhd cmq
ukofe w � sbfg h drppfddsr j jkvcm }gkpfergf z blf
kgcvcm cmskgt hbckm nkrje if cmpkggfpb w as h
jk phj rdfg cmdbhjjd drpl h }gkvght z blfm hmy
hbbhpod kgcvcmhbcmv sgkt cb phm if ucfnfe hd
kgcvcmhbcmv sgkt blf lkdb z nlcpl cd pkmdcdbfmb
n cbl krg ef�mcbckm ks jk phj kgcv cm w

�mkblfg }gkijft cd blhb h gftkbf rdfg t hy
dbcjj l cef lcd gfhj kgcvcm iy pgfhbcmv h pkmmfpq
bckm sgkt blf dydbft bk cbdfjs w am blcd phdf blf
kgcvcm cmskgt hbckm ks blf }gk pfdd vfbd plhmvfe
bk blf dkrgpf cmskgthbckm ks blf jk phj lkdb w
� lcjf blf }gkpfdd cd dbcjj i fcmv pkmdcefgfe ks
gftkbf kgcvcm z cb cd ks mk uhjrf sgkt h bghpfq
ihpo }fgd}fpbcuf w as t hmy gftkbf }gk pfddfd

plhmvf� blfcg kgcvcm cm drpl h shdlckm z kmf
phmmkb efbfgt cmf hmytkgf nlhb blf 
gfhj�
kgcvcm ks hmy ks blkdf nhd w am kgefg bk }gfq
ufmb blcd kidprgcmv ks blf kgcv cm ks h }gk pfdd z



kmf mffed bk off} bghpo ks hm ��¤ �	��¥�£� ����
skg gftkbf }gk pfddfd w |lhb cd z skg hmy vcufm
}gkpfdd ks gftkbf kgcvcm z kmf trdb if hijf
bk efbfgt cmf cbd }hgfmb }gk pfdd cs blhb }hgfmb
}gkpfdd hjdk nhd ks gftkbf kgcvcm w

� �� ���� ��������

|lf tkefj efdpgcife hikuf nhd ct}jfq
t fmbfe cm blf §gff¨©ª ¡ w� k}fghbcmv dydbft
km hm c��� ihdfe �x w � lcjf blf ct}jft fmq
bhbckm cd blfgfskgf d}fpc�p bk blf �� a� k}q
fghbcmv dydbft z blf vfmfghj }gcmpc}jfd ks blf
tkefj dlkrje if h}}jcphijf bk kblfg dydbft d
hd nfjj w

� jj }gk pfddfd blhb hppf}b mfbnkgo pkmmfpq
bckmd ek mffe bk t hof rdf ks blf dk pofb dydq
bft phjjd }gkucefe iy blf dydbft w ©bfufmd
���� efdpgci fd blf mfpfddhgy dbf}d bk dfb r}
h |x� kg �ª� dfgufg w |lfy cmukjuf dydq
bft phjjd bk � ��� z ������ z hme �		��� z cm
blhb kgefg w |lrd hmy pkmmfpbckm ifbnffm bnk
dydbft d trdb lhuf drppfddsrjjy rmefgvkmf h
phjj bk �		��� km blf dfgufg dcef w am blf
phdf ks |x�z �		��� gfbrgmd hsbfg h drppfddq
srj blgffqnhy lhmedlhof w am blf phdf ks �ª�z
�		��� gfbrgmd r}km gfpf}bckm ks h }hpofb
blhb t hbplfd blf dk pofb plhghpbfgcdbcpd w

� d h drppfddsr j pkmmfpbckm ct}jcfd h drpq
pfddsrj gfbrgm sgkt blf �		��� dydbft phjj z
cb dfft d gfhdkmhijf bk t hof tkec�phbckmd
blfgf cm kgefg bk kibhcm jk phbckm cmskgt hbckm w
©} fpc�phjjyz n cbl blf hddrt}bckm ks kmjy kmf
k}fm mfbnkgo pkmmfpbckm z cb cd dr� pcfmb bk
gfpkge blf ehbh sgkt blf jhdb phjj bk �		��� w
|lcd cmskgt hbckm n cjj blfm if hppfddcijf bk blf
plcje }gkpfdd pgfhbfe iy blf ���� dydbft phjj w
§ cmhjjyz hsbfg h drppfddsrj jkvcm }gk pfergf z blf
dkrgpf ks blf mfn }gk pfdd dlkrje gf�fpb blf
cmskgthbckm dbkgfe hikrb blf pkmmfpbckm w � d
blf ��	 �� }gkvght jcfd cm rdfg d}hpf hme mkb
hjj nfjjqomknm dfgufgd rbcjc�f cb z cb n cjj i f mfpqfddhgy bk } fgskgt blcd dbf} blgkrvl kmf ks blf
dydbft phjjd drpl hd �����	 �� w
� jj blf mfpfddhgy cmskgt hbckm efdpgci fe cm

©fpbckm � cd huhcjhijf n cblcm ehbh dbgrpbrgfd
rdfe iy blf �		��� dydbft phjj w �mpf blf
pkmmfpbckm lhd iffm fdbhijcdlfe z blf dk pofb
efdpgc}bkg pkmbhcmd blf dkrgpf a� heegfdd hme
blf dkrgpf }kgb ks blf }rg}kgbfe dkrgpf ks
blf bgh� p w |k efbfgt cmf blf efdbcmhbckm a�

heegfdd hme }kgb blhb nhd rdfe bk fdbhi jcdl
blf pkmmfpbckm z blf dydbft hjdk lhd bk hppfdd
blf }gkbk pkj pkmbgkj ijk po ��x¨� blhb cd hdq
dk pchbfe n cbl blf dk pofb hme blhb cd }kcmbfe
bk sgkt blf dkpofb ehbh dbgrpbrgf 
 w |lf cmq
skgt hbckm phm if kibhcmfe blgkrvl dct}jf
}kcmbfg jkkor}d w
� �� � ��^� ]� \]�^� \��^`� �� ��^


� _] ���

�f efpcefe bk t hcmbhcm blf cmskgt hbckm ecq
gfpbjy cm blf }gk pfdd bhijf cbdfjs z i fphrdf cb
cd dct}jf bk hee hmkblfg �fje blhb pkmbhcmd
blf mfpfddhgy cmskgt hbckm z hme pgfhbckm hme
bfgt cmhbckm ks }gk pfddfd cd lhmejfe hrbkthbq
cphjjyw |lf cmlfgcbhmpf }gkijft cd bhofm phgf
ks hd nfjj z hd blf ���� dydbft phjj phrdfd pfgq
bhcm �fjed ks blf }gk pfdd bhijf bk i f pk}cfe bk
blf plcje w |lf kmjy bct f nf blfgfskgf mffe bk
hppfdd blf �fje cm blf }gk pfdd bhijf cd nlfm
kgcvcm cmskgt hbckm plhmvfd w |lf ecdheuhmq
bhvf ks blcd h}}gkhpl cd blhb dkt f hr~cjchgy
}gkvght d drpl hd ��� hme � � t cvlb lhuf bk
i f he�rdbfe bk hppkttkehbf blf plhmvfd w

ab cd }kddci jf bk rbcjc�f f~ cdbcmv jkvvcmv shqpcjcb cfd z drpl hd �� ���	 bk gfpkge blf ehbh z kg
h jkvvcmv }gkvght phm efufjk} cbd knm skgt hb
hme jk phbckm bk dbkgf blf cmskgthbckm ���� w
aefhjjyz blfgf nkrje if dkt f tfplhmcdt bk
fmdrgf blf cmbfvgcby ks blf jkvd w �gcbfqkmpf z
gfheqt hmy tfech z kg h dfprgf jkvvcmv shpcjcby
pkrje i f rdfe ���� w
� �� � _]_ \]^�`]�^�\ _�� ��^�� 

� � � ��`_] ���\
§kg blf dkrgpf cmskgt hbckm z h mfn ehbh

by}f z ���� 	� ��� �	 �� z nhd pgfhbfe hd dlknm
cm §cvrgf � w

|lf ���� �fje efmkbfd nlfblfg blf dkrgpf
cd jk phj �¢� kg gftkbf ��� w as blf by}f cd ¢ z
hjj kblfg �fjed hgf rmef�mfe hme phm if cvq
mkgfe w |lf mf~b �uf �fjed hgf blf by}cphj
skrgqbr}jf skg h |x� kg �ª� pkmmfpbckm z pkmq
dcdbcmv ks dkrgpf hme efdbcmhbckm a� heegfddfd
hd nfjj hd dkrgpf hme efdbcmhbckm }kgbd z }jrd
blf }gkbkpkj mrtifg w |lf jhdb }hght fbfg cd h
bct fdbht} z nlcpl efmkbfd blf bct f blf pkmq
mfpbckm nhd fdbhijcdlfe cm mfbnkgo bct f skgq
t hb ���� w �kbf blhb blf mfbnkgo cmbfgshpf cd

���� � ������� �� �� �  !"# $% &%�'(� �)* ���+�)�
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§cvrgf � � |lf }gk pfdd kgcvcm ehbh dbgrpbrgf

mkb cmpjrefe lfgf irb phm if kibhcmfe n cbl
blf cmskgt hbckm dbkgfe cs mfpfddhgyw

am kgefg bk off} bghpo ks blf pkggfd}kmeq
cmv dkrgpf cmskgt hbckm skg fhpl }gk pfdd z blf
}gkpfdd bhijf ehbh dbgrpbrgf ����� 	� ���	�
nhd tkec�fe cm bnk jk phbckmd w ab cd mfpfdq
dhgy bk gfbhcm blf hpbrhj dkrgpf cmskgthbckm
hd nfjj hd cmskgt hbckm hikrb blf jhdb hppf}bfe
pkmmfpbckm ks h }gk pfdd w |lf jhbbfg cd mffefe
ifphrdf hjj pkttkm |x� �a� ihdfe mfbnkgo
dfgucpfd blhb }gkucef h gftkbf jkvcm shpcjcby
�gdb hppf}b blf pkmmfpbckm hme blfm skgo k{
h plcje }gkpfdd nlfgf � � �� cd phjjfe w

¦fmpf z bnk �fjed z �� �	 �� hme �����		���
nfgf heefe bk blf }gk pfdd bhijf dbgrpbrgf z
ikbl ks by}f ���� 	� ��� �	 �� w |lf �fjed hgf
jk phbfe cm blf hgfh blhb vfbd pk}cfe cm blf
���� dydbft phjj w

|lf pk}ycmv ks blf �� �	 �� �fje }gkucefd
h dct}jf hme fjfvhmb dkjrbckm skg blf cmlfgcq
bhmpf t fplhmcdt w � jj cb bhofd cd h sfn tkgf
iybfd bk i f pk}cfe cm blf ���� dydbft phjj z hd
blf }gk pfdd dbgrpbrgf cd pk}cfe hmynhyw |lrd z
h plcje }gk pfdd hjnhyd cmlfgcbd blf dkrgpf cmq
skgt hbckm sgkt cbd }hgfmb w

|lcd jfhufd blf �rfdbckm ks nlfgf blf bnk
�fjed z �����		��� hme �� �	 �� hgf bk if dfb w
� d blf mht f hjgfhey drvvfdbd z �����		���
cd dfb cm blf �		��� dydbft phjj z hsbfg h
drppfddsrj hppf}b ks hm cmpkt cmv pkmmfpbckm w
|lf tkec�fe �		��� dydbft phjj nhd ct}jfq
t fmbfe hd dlknm cm §cvrgf � z nlcpl dlkn d
lkn bk gfbgcfuf cmskgthbckm sgkt blf �x¨ w

�kbf blhb �		��� � cd phjjfe sgkt blf hpq
brhj �		��� dydbft phjj w |lf pkmmfpbckm n cjj
i f hppf}bfe cm blf }gk pfergf ���		��� w as
blf phjj cd drppfddsr j z blf by}f cd dfb bk �z hme
blf skrgqbr}jf cd kibhcmfe sgkt blf �x¨ hdq
dk pchbfe n cbl blf dk pofb uch blf }kcmbfg ��� w

�kbf blhb blcd n cjj kmjy nkgo skg h |x� pkmq
mfpbckm z nlcpl cd rdfe iy dfgucpfd nlcpl }gkq
ucef h dlfjj w §kg srbrgf nkgo z kblfg }gkbkpkj
by} fd mffe bk if pkmdcefgfe w §kg cmdbhmpf z cm
blf phdf ks �ª�z blf ��	����� dydbft phjj
t hy if tkec�fe cm h dct cjhg shdl ckm w

|lf �� �	 �� �fje n cjj i f pk}cfe sgkt h }hgq
fmb }gkpfdd bk cbd plcje w ¦knfufg z hd ecdprddfe
hikuf z fhpl bct f h � � �� cd }fgskgt fe n cbl cm
h }gkpfdd z blf dkrgpf cmskgt hbckm ks blf jhdb
hppf}bfe dk pofb dlkrje ifpktf blf mfn kgcq
v cm cmskgt hbckm skg blhb }gk pfdd w |lrd z hb
hm cmuk phbckm ks � � �� z blf �����		��� �fje
dlkrje if pk}cfe cmbk blf �� �	 �� �fje w ¦knq
fufg z hd ecdprddfe hikuf z � � �� cd kmjy h }gkq
vght cm rdfg d}hpf blhb dct}jy rbcjc�fd dfuqfghj dydbft phjjd bk }fgskgt blf hpbrhj rdfg
jkvcm w �mf pkrje dr}}jy h df}hghbf dydbft
phjj bk lhuf blf �����		��� �fje pk}cfe bk
blf �� �	 �� �fje z irb blhb nkrje ct}jy blhb
fufgy }gkvght blhb dr}}jcfd h jkvcm dfgucpf
bk if plhmvfe hme rdf cb w |lfgfskgf z kmf ks
blf dydbft phjjd r dfe iy fufgy jkvcm dfgucpf z
�����	 �� nhd tkec�fe dk blhb blf �fje cd
pk}cfe hsbfg h drppfddsrj phjj w

|k off} bghpo ks blf cmlfgcbhmpf jcmf skg h
gftkbf }gkpfdd z cb cd mfpfddhgy bk tkecsy blf
���� dydbft phjj z hd nfjj w ab cd dr� pcfmb bk
gfpkge blf }gk pfdd aª d ks blf }hgfmb hme plcje
}gk pfddfd cm phdf blf }hgfmb cd ks gftkbf kgcq
v cm w §gkt blcd cmskgthbckm z cb cd } kddcijf bk
gfpkmdbgrpb blf fmbcgf cmlfgcbhmpf jcmf skg h gfq
t kbf }gk pfdd r} bk blf �gdb }hgfmb blhb nhd ks
gftkbf kgcvcm w |lf �� ���	 shpcjcby }gkucefd
hm fhdy nhy bk jkv ofgmfj t fddhvfd z hme nhd
plkdfm bk gfpkge blf cmskgthbckm krb ks gfhq
dkmd ks dct}jcpcbyw § cvrgf ¡ dlkn d blf tkecq
�phbckmd t hef bk ���� w am srbrgf nkgo z blcd
gfpkgecmv t fplhmcdt mffed bk if gf�mfe hme
k}bct c�fe w
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§cvrgf � � |lf tkec�fe hppf}b dydbft phjj �}dfrekqpkef�

� �� ��\]�� `_   \

am kgefg bk hppfdd blf dkrgpf cmskgthq
bckm skg h vcufm }gk pfdd z h mfn dydbft phjj z
	���� �	 �� nhd heefe bk blf dydbft w ab
bhofd hd }hght fbfgd h }gk pfdd cefmbc�fg hme
h ir{fg z cmbk nlcpl blf dkrgpf cmskgt hbckm cd
pk}cfe w

�kbf blhb blfgf cd mk dydbft phjj bk dfb kg
gfdfb blf kgcv cm �fje w � cbl blf 	���� �	 ��
dydbft phjj z cb cd mkn }kddcijf bk efdcvm jkvq
vcmv shpcjcbcfd hme het cmcdbghbcuf }gkvght d
n cblcm rdfg d}hpf blhb thof rdf ks blf dkrgpf
cmskgthbckm ks h }gkpfdd w §kg gfhdkmd ks dct q
}jcpcbyz blf phjj nhd ct}jft fmbfe bk if rmgfq
dbgcpbfe w

�mkblfg dydbft phjj z ����� �� z nhd heefe
bk vcuf dr}}kgb skg blf jkvvcmv shpcjcby efq
dpgci fe ifjkn w as kmf nhmbd bk hddk pchbf cmq
pkt cmv |x� kg �ª� }hpofbd n cbl blf gfpfcuq
cmv }gk pfdd z kmf mffed bk �me blf }gk pfdd ce ks
blf dk pofb blhb n cjj lhmejf hm a� }hpofb w |lf
dht f cd bgrf skg dk pofbd blhb hgf gfd}kmdcijf
skg krbvkcmv }hpofbd w |lkdf dkpofbd hgf cefmq
bc�fe cm blf mfbnkgo jhyfg iy blf skrgqbr}jf
ks dkrgpf hme efdbcmhbckm heegfddfd hme }kgbd z
irb z rmskgbrmhbfjyz blfgf cd mk t fplhmcdt cm
§gff¨©ª bk kibhcm blhb cmskgthbckm n cblcm
rdfg d}hpf w |lrd blf dydbft phjj ����� ��
ncjj bhof drpl h skrgqbr}jf hd nfjj hd h }gkbkq
pkj cefmbc�fg �|x� kg �ª�� hme n cjj gfbrgm
blf }gkpfdd ce ks blf }gk pfdd blhb i fjkmvd bk
blf jcdbfm cmv dk pofb blhb n cjj hppf}b }hpofbd
t hbpl cmv blf skrgqbr} jf z kg i fjkmvcmv bk blf
dk pofb blhb dfmb blf }hpofb w as blfgf cd mk drpl
dk pofb z hm fggkg n cjj i f gfbrgmfe w � nfhomfdd
ks blcd efdcvm cd blhb h }gkpfdd t hy f~ cb hme
if gftkufe sgkt blf }gk pfdd bhijf ifskgf blf
����� �� phjj k pprgd w � kgf ufgikdf jkvvcmv
pkrje k{ dfb bl cd }gkijft w

|lf §gff¨©ª k}fghbcmv dydbft rdfd � 	 � �
£ � £ ��	  � �� £
� ��x¨d� bk eftrjbc}jf~ cmq
pkt cmv a� }hpofbd w |lf �x¨d hgf plhcmfe
bkvfblfg cm h jcmofe jcdb hme pkmbhcm a� dkrgpf
hme efdbcmhbckm heegfddfd hme |x� kg �ª�
}kgbd kg n cjephge fmbgcfd skg cmpkt cmv }hpofbd
bk t hbpl hvhcmdb w �hpl �x¨ hjdk pkmbhcmd h
}kcmbfg bk blf dk pofb blhb cd efdbcmfe bk gfq
pfcuf h }hpofb z dlkr je cb t hbpl blf skrgqbr} jf
d}fpc�fe cm blf �x¨ w §gkt blf dk pofb z kmf
phm blfm jkko cm blf gfpfcuf kg ngcbf ir{fg bk
kibhcm blf hpbrhj }gk pfdd ce ks blf gfpfcu cmv
kg dfmecmv }gk pfdd z gfd}fpbcufjyw am kgefg bk
efbfgt cmf nlcpl }gk pfdd n cjj gfpfcuf h }hpofb
kg nlcpl }gk pfdd dfmb h }hpofb z kmf mffed bk
bghufgdf blf jcdb ks �x¨d rmbcj blf i fdb t hbpl
cd skrme z hme blfm kibhcm blf }gk pfdd ce ks blf
dk pofb hddk pchbfe n cbl blf �x¨ w
� �� ��!!��! �_` � �]�
|lf jkvvcmv shpcjcby blhb nhd ct}jft fmbfe

cd t fgfjy h }gkks ks pkmpf}b z hme blfgf hgf
t hmy sfhdcijf nhyd bk efdcvm hme ct}jft fmb
kmf w �rg ct}jft fmbhbckm ks blf jkvvcmv shpcjq
cby rdfd blf ���� 	�� jcighgyz nlcpl cd }hgb ks
blf ¨fgofjfy �hpofb §cjbfg �¨�§� w |lf ¨�§
n cjj t hof h pk}y ks fhpl cmpkt cmv hme krbvkq
cmv mfbnkgo }hpofb blhb t hbplfd vcufm � jbfg
pgcbfgch hme dr}}jy blhb pk}y bk blf }gk pfdd
rbcjc�cmv blf � jbfg w

|lcd }gkbkby} f jkvvcmv shpcjcby phm blfgfq
skgf if pkmdcefgfe hd h mfbnkgo dmc{fg z irb
h tkgf gkirdb hme f� pcfmb ct}jft fmbhbckm
nkrje if kmf blhb cd }hgb ks blf ofgmfj cbq
dfjs w §kg fhpl |x� ©�� kg �ª� }hpofb dffm
iy blf dmc{fg z blf ����� �� dydbft phjj cd cmq
ukofe bk kibhcm blf }gk pfdd ce ks blf }gk pfdd
gfd}kmdcijf skg blf }hpofb w �mpf blf }gk pfdd
ce cd kibhcmfe z 	���� �	 �� cd phjjfe skg blhb
}gk pfdd ce bk efbfgt cmf nlfblfg blf }gk pfdd
cd ks gftkbf kgcvcm kg mkb w as cb cd ks gftkbf
kgcvcm z blfm blf }hpofb hd nfjj hd blf kgcvcm
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§cvrgf ¡ � |lf tkec�fe skgo dydbft phjj

cmskgthbckm cd }gcmbfe krb w § cvrgf � �h� dlkn d
blf cmbfghpbckm ks blf ec{fgfmb }hgbd ks blf
dydbft n cbl blf jkvvcmv shpcjcbyz hme §cvrgf �
dlkn d blf ct}kgbhmb }hgbd ks blf gkrbcmf blhb
}gkpfddfd blf }hpofbd }hddfe km iy blf ¨�§ w

|lfgf cd h }gkijft n cbl jkvvcmv krbvkcmv
�ª� }hpofbd w |lf ����� �� dydbft phjj gfq
jcfd km blf dk pofb blhb dfmb blf }hpofb bk i f
dbcjj k} fm dk blhb cb phm �me cb cm blf �x¨
jcdb w as hm h}}jcphbckm k}fmfe h dkpofb z n gkbf
kmf �ª� }hpofb z hme cttfechbfjy pjkdfe blf
dk pofb hvhcm z blfgf cd h plhmpf blhb blf dk pofb
mk jkmvfg f~ cdbd nlfm blf }hpofb cd f~ht cmfe
iy blf jkvvcmv shpcjcbyw ªªk© pjcfmbd rdrhjjy
off} blf dk pofb blfy dfme }hpofbd sgkt k}fm
dk blhb }hpofbd phm if dfmb hb h shdbfg ghbf z
irb skg krbvkcmv pkmbgkj }hpofbd z bl cd cd h
}gkijft w §kg |x�z bl cd cd mkb h dfgckrd cdq
drf z hd blfgf cd fcblfg h blgffqnhy lhmedlhof
kg h bct fqnhcb }fgcke hb blf fme ks fhpl pkmq
mfpbckm w

�mf tfblke bk dkjuf blf krbvkcmv �ª�
}hpofb }gki jft pkrje fmbhcj srgblfg tkec�phq
bckm ks blf ofgmfj z off}cmv blf }gk pfdd ced ks
dfmecmv }gk pfddfd cm h phplf hme t hocmv blhb
cmskgthbckm huhcjhijf bk blf ����� �� dydbft
phjj w � dct cjhg h}}gkhpl pkr je hjdk ct}gkuf
jkkor} }fgskgt hmpf skg cmpkt cmv }hpofbd w amq
dbfhe ks er}jcphbcmv blf efqtrjbc}jf~ cmv f{kgb
t hef cm blf mfbnkgocmv dbhpo z t kec�phbckmd
bk blf dbhpo pkrje gfdrjb cm h mfn ehbh dbgrpq
brgf blhb gfbrgmd blf pkggfpb }gk pfdd ce skg h
vcufm �ufqbr} jf w
� �� ���� �������� � ��� ���

|lf tkec�fe ofgmfj nhd cmdbhjjfe km hm amq
bfj �fmbcrt aaa ��� �¦� xfjfgkm �x w |lft hplcmf rdfe cd }hgb ks h dthjj mfbnkgocmv

jhi w �f n cjj ecdprdd blf f{fpbd ks blf plhmvfd
km blf mkgt hj dydbft iflhuckg hd nfjj hd vcuf
bnk f~ht}jfd ks }gk pfddfd ks gftkbf kgcvcm
lhmejcmv bgh� p w
� �� ���`]\ �� ��^� _  \�\]�� [ �


�_� ��^
�d blf plhmvfd bk blf dydbft nfgf kmjy

sfn hme plfh} z blf ct}hpb km blf dydbft cd
t cmct hj w |lf 	���� �	 �� pk}cfd h sfn iybfd
sgkt blf }gkpfdd bhijf hme cd kmjy f~fprbfe
skg |x� ©�� hme �ª� }hpofbd w §kg blkdf
}hpofbd z blf phjj bk ����� �� phrdfd h jcmofeq
jcdb bghufgdhj ks blf }gkbk pkj pkmbgkj ijkpod cm
blf dht f thmmfg blf mfbnkgocmv dbhpo ekfd
cbd efqtrjbc} jf~cmv w am fufgy phjj bk �		��� z
blf �����		��� �fje cd dfb sgkt blf dk pofb
cmskgt hbckm w |lfdf k}fghbckmd hgf ufgy sfn
hme cmf~}fmdcuf pkt}hgfe bk blf fmbcgf dfb
ks k} fghbckmd n cblcm �		��� w am fufgy phjj bk
���� z hm f~bgh sfn iybfd mffe bk i f pk}cfe
bk }hdd km blf kgcv cm cmskgthbckm bk h }gkq
pfdd �d plcje w |lf nhy blf �����	 shpcjcby nhd
rdfe bk off} gfpkge ks hm cmlfgcbhmpf jcmf cd
ufgy cmf� pcfmb w �m h dydbft nlfgf }gk pfddfd
d}hnm thmy plcjegfm z blf jkvd t hy �rcpojy
ngh} hgkrme w |lhb hme blf shpb blhb blf cmq
lfgcbhmpf jcmf mffed bk if gfpkmdbgrpbfe thmq
rhjjy sgkt blf jkvd drvvfdbd blf mffe skg h gfq
efdcvm ks blf cmlfgcbhmpf jcmf skg srbrgf nkgo w
� �� ��_��  �\
� �� �� �
��� ��� �
���
am blcd f~ht}jf z ����� nhd rdfe hd h dbf}}cmv
dbkmf w � rdfg sgkt �� �� ��� �� �� ��� jkvvfe
cmbk ����� ��� ��!" �� ��� uch ��� w §gkt
blfgf z lf rdfe ��� hvhcm z bk jkv cmbk � ����
��# ��! �� ��� w |lf hpbrhj lkdb mht fd hme
a� heegfddfd lhuf iffm gf}jhpfe iy �pbcbckrd



Kernel

BPF

network
stack

portpid
get

origin

process
table

Logging facility

network packets

access

datagram 4−tuple pid origin

copy

��� �(� �$''�)' .�������

evil

Victim

Location
of attacker

DDoS
Master

Client
DDoS

control
client

DoS attack

DDoS client
install

master

bliss

victim

�� � ����� .$% �(� ��$� ������

§cvrgf � � |lf jkvvcmv shpcjcby hme ªªk© hbbhpo f~}fgct fmbhj dfbr}

kmfd w |lcd dfbr} cd f�rhj bk blf f~ht}jf vcufm
cm §cvrgf � n cbl blf f~pf}bckm ks blf ufgy jhdb
lkdb w

|lf jkvvcmv shpcjcby gfpkgefe blf skjjkn cmv
fmbgy sgkt blcd �

��� ���	 �	 �� 
�	��
���� ��� �	 �� 
�� ��	� �
 � �� �	�
�����	 
 �	 �	 �	 �� 
�	��
��� ���	 �	 �� 
��

�mf phm kidfguf z blhb blf kgcv cm cmskgthq
bckm cmecphbfd blf pkmmfpbckm sgkt �� �� z } kgb
�¢�� z bk ����� z }kgb �� ���� � w |lf jkvvcmv
t fplhmcdt ecem �b jkv blf pkmmfpbckm sgkt
�� �� bk ����� z hd ���� cd h jk phj }gk pfdd w
¦knfufg z �� �� cd pjfhgjy dlknm hd blf kgcq
vcm skg blf }gk pfdd blhb pkmmfpbfe bk � ���� w
|lfgfskgf kmf phm mkn hddk pchbf blf dbgfht
sgkt ����� bk � ���� bk blf kmf sgkt �� �� bk
����� skg bghpfihpo }rg}kdfd w
� �� �� ���� 
����

am bl cd f~ht}jf z h ªªk© �� ���� pjcfmb z kiq
bhcmfe sgkt blf �hpofb ©bkgt hgpl cuf ���� z
nhd cmdbhjjfe km ����� sgkt �� �� w |lf pkgq
gfd}kmecmv t hdbfg nhd cmdbhjjfe km hmkblfg
t hplcmf z � ����� ��� ��!" �� � � w ����� nhd
blfm rdfe uch � ����� bk } fgskgt h efmchj ks
dfgucpf hbbhpo hvhcmdb � �	� �� ��# ��! �� � � z
h blcge t hplcmf cm blf bfdb mfbnkgo w § cvq
rgf � �i � dlkn d blf dfbr} skg blf hbbhpo w

�vhcm z lkdb mhtfd hme a� heegfddfd lhuf
i ffm plhmvfe w
� dht}jf ks blf jkvvcmv krb}rb cd }gfdfmbfe

cm §cvrgf � w

|lf �gdb jkvvfe fufmb cd h �ª� }hpofb sgkt
����� bk � ����� z mkbcsy cmv blf �� ���� thdq
bfg blhb h pjcfmb cd hpbcuf w |lf mf~b fufmb cd
blfm h �ª� }hpofb sgkt � ����� bk ����� z
bgcvvfgcmv blf ªk© hbbhpo w |lf gfdb ks blf
jkv dlkn d �ª� }hpofbd dfmb sgkt ����� bk
� �	� �� hd }hgb ks blf hbbhpo w

� jj blf bgh� p phm if rmhticvrkrdjy hddkpcq
hbfe n cbl blf }gk pfdd ���¢ z blf ªªk© pjcfmb w
§gkt blf kgcv cm z kmf phm dff blhb blf }gk pfdd
nhd dbhgbfe sgkt �� �� w am blcd f~ht}jf z cb
cd pjfhg blhb blf hbbhpo nhd pkmbgkjjfe sgkt
� ����� w |lcd t cvlb mkb hjnhyd i f }kddcijf z
hd trjbc}jf }hpofbd sgkt ec{fgfmb jk phbckmd
pkrje if gfpfcufe iy blf }gk pfdd �rdb i fskgf
hm hbbhpo w ¦knfufg z iy f~ht cmcmv blf jkvd
h vkke fdbct hbf t cvlb if efgcufe w �b blf
ufgy jfhdb cb n cjj vcuf h jcdb ks }kddcijf lkdbd
sgkt nlfgf blf hbbhpo nhd jhrmplfe w �fbq
nkgo bghpfihpo t fplhmcdt d phm mkn if rdfe
bk efbfgt cmf blf jk phbckm sgkt nlfgf blf dksbq
nhgf nhd dfb r} hme � ����� pkrje mkn if
cmufdbcvhbfe cm blf dht f t hmmfg hd ����� bk
efbfgt cmf tkgf cmskgt hbckm hikrb blf hbbhpo
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§cvrgf � � |lf }hpofb }gk pfddcmv gkrbcmf ks blf jkvvcmv shpcjcby �}dfrekqpkef�
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§cvrgf � � �rb}rb ks blf jkvvcmv shpcjcby

hme blf jk phbckm ks blf hbbhpofg w

� � �� �������� ��� ������ ����

|lcd }h}fg }gfdfmbd h �gdb hbbft}b hb h
t fplhmcdt efdcvmfe bk heegfdd blf }gki jft
ks efbfgt cmcmv lkdb phrdhjcbyw � lcjf cb cd
}gkvgfdd cm h skgnhge ecgfpbckm z cb cd mkb h
pkt}jfbf dkjrbckm bk h }gkijft z blkrvl cbd
rdf pkrje }gkuf ifmf� pchj cm t hmy phdfd w �f
lk}f blhb ecdprddckm ks blf jct cbhbckmd n cjj
skdbfg kblfg gfdfhgpl km blf }gkijft w

� lcjf huhcjhijf kgcv cm cmskgt hbckm cd t hcmq
bhcmfe skg }gkpfddfd blhb rbcjc�f �����	 �� z
blfgf hgf kblfg tfplhmcdt d blhb hbbhpofgd
phm rdf bk dbhgb }gk pfddfd km h dydbft w "fq
t kbfjyz hbbhpofgd t cvlb vhcm hppfdd bk h dydq
bft rdcmv }gkpfddfd blhb dfgucpf mfbnkgo gfq
�rfdbd z drpl hd t hcj z nfi z kg sb} dfgufgd w �~q
}jkcbd drpl hd ir{fg kufg�kn d hvhcmdb blfdf

}gk pfddfd phm }gkerpf rdfg dlfjjd skg blf hbq
bhpofg z iy}hddcmv blf dydbft phjj w am blfdf
phdfd z kgcvcm cmskgthbckm n cjj mkb i f }gk}fgjy
gfpkgefe w §kg blfdf phdfd blf �rfdbckm hgcdfd
nlfm f~hpbjy bk dfb blf kgcvcm cmskgt hbckm dk
blhb cb cd t fhmcmvsrj w §rgblfgtkgf z hm hbq
bhpofg nlk vhcmd hppfdd bk h dydbft t cvlb
rdf h 	��� kg �� �ki bk pgfhbf h }gk pfdd hsbfg
blf hbbhpofg lhd jkvvfe k{ � blcd nkrje hjdk
gfdrjb cm }gk pfddfd blhb jhpo blf pkggfpb kgcq
v cm cmskgt hbckm w � dkjrbckm bk bl cd }gkijft
t cvlb i f bk cmpjref kgcv cm cmskgt hbckm cm blf
� jf dydbft dk blhb nlfm blf mfn }gkpfdd nhd
dbhgbfe blf h}}gk}gchbf jk phbckm cmskgt hbckm
nhd huhcjhijf w

©kt fbctfd jkvcm dfgufgd phm k}fm h dfpkme
pkmmfpbckm bk blf pjcfmb skg krbqksqihme ehbh w
xrggfmbjy blcd dpfmhgck cd mkb lhmejfe cm blf
efdcvm w ¦knfufg z cbd dfft d blhb cm blf nkgdb



phdf blf ngkmv }kgb cd gfpkgefe skg blf kgcv cm
n cblcm blf tkec�fe �		��� dydbft phjj w
�m hbbhpofg hjdk t cvlb rdf h pkufgb plhmq

mfj ifbnffm }gkpfddfd bk kidprgf blf }gk}fg
jk phbckm cmskgt hbckm w am blcd dpfmhgck z hm hbq
bhpofg z nlk }fglh}d fmbfgd blf dydbft blkrvl
h t fplhmcdt blhb cmukofd �����	 �� hme
nlkdf }gkpfddfd blfgfskgf lhuf pkggfpb kgcv cm
cmskgthbckm z rdfd dkt f skgt ks a�x bk phrdf
h }gkpfdd blhb lhd kblfg kgcvcm cmskgthbckm
bk dfme ehbh cmbk blf mfbnkgo w |lcd cd h ecsq
�pr jb }gkijft bk efhj n cbl z hd cb lhd hjnhyd
iffm ���� z hme nf ek mkb lhuf hm cttfechbf
dkjrbckm skg cb w �my }gk pfdd blhb jcdbfmd km h
pkufgb plhmmfj mffed bk lhuf iffm dbhgbfe fcq
blfg jk phjjy kg gftkbfjyz lknfufg z hme cm blf
phdf ks hm f~bfgmhj hbbhpofg z t kdb jcofjy gfq
t kbfjyw |lrd z hmy krbvkcmv bgh� p sgkt blhb
}gkpfdd n cjj dbcjj i f jkvvfe w

� lcjf krg ct}jft fmbhbckm kmjy k}fghbfd km
|x� hme �ª� }hpofbd z hmy }gkbk pkj pkrje
if rdfe iy hm hbbhpofg w §kg f~ht}jf z dkt f
ªªk© bkkjd rdf ax�� tfddhvfd bk dfme pkmq
bgkj t fddhvfd kufg blf mfbnkgo w am blcd phdf z
hm hbbhpofg nkrje fcblfg lhuf bk tkecsy blf
gkrbcmfd skg ax�� }gk pfddcmv cm blf ofgmfj kg
t hy lhuf bk dm c{ blf cmpkt cmv bgh� p rdcmv h
jcighgy jcof ���� 	�� w as blf hbbhpofg lhd tkeq
c�fe blf ofgmfj bk jcdbfm bk hme }gk pfdd blfdf
t fddhvfd z blfgf dfft d bk i f jcbbjf blhb phm if
ekmf bk fdbhijcdl blf kgcvcm cmskgt hbckm skg h
}gkpfdd z ifphrdf cs blf ofgmfj phm iffm tkeq
c�fe iy blf hbbhpofg z blf kgcvcm cmskgthbckm
phm if bht}fgfe n cbl hd nfjj w am blf jhbbfg
phdf kmf phm plfpo skg k}fm ¨�§ � jbfgd hme
hjdk i f hnhgf ks }gk pfddfd blhb rbcjc�f kblfg}gkbk pkjd kg ek mkb gfpfcuf mfbnkgo }hpofbd
sgkt blf mfbnkgocmv dbhpo irb ghblfg blgkrvl
blf }hpofb � jbfg w

|lf t fplhmcdt skg off}cmv bghpo ks blf cmq
lfgcbhmpf jcmf skg h }gkpfdd mffed bk i f ct q
}gkufe w |lf prggfmb t fplhmcdt z nlcjf ufgy
dct}jf bk ct}jft fmb z cd blf km jy }hgb ks blf
tkec�phbckmd nf t hef blhb h{fpbd blf dydq
bft cm h mkbcpfhijf shdlckm w �mf }gkijft cd
blhb n cbl fhpl mfn plcje }gk pfdd z t kgf cmq
skgt hbckm mffed bk i f dbkgfe z fufm blkrvl
cb cd dt hjj w �mpf h df}hghbf ehbh dbgrpbrgf
skg off}cmv cmlfgcbhmpf jcmfd cd r dfe z h dct}jf
ct}gkuft fmb nkrje if bk efjfbf cmlfgcbhmpf
jcmfd kg }hgbd ks cb nlfgf hjj blf }gk pfddfd

cmukjufe lhuf bfgt cmhbfe w ¦knfufg z kufghjj
t hmhvft fmb ks blf cmlfgcbhmpf jcmfd gft hcmd
hd srbrgf nkgo w

am blf fufmb ks h dydbft pkt}gkt cdf z cm
nlcpl hm hbbhpofg vhcm d gkkb ph}hicjcbcfd z blf
kgcvcm cmskgthbckm cm blf ofgmfj hme gfpkgefe
cmskgt hbckm cm blf � jf dydbft cd �rdb hd urjq
mfghijf bk tkec� phbckm kg efjfbckm hd hmy
kblfg ofgmfj kg � jf dydbft cmskgthbckm w �f
pkmdcefg bl cd krbdcef ks blf dpk} f ks krg
nkgo z irb }kcmb bk kblfg nkgo blhb hbbft}bd
bk t hof hrecb cmskgt hbckm drgucuf drpl hbq
bhpod ���� z hme drvvfdb blhb prggfmb skgfmdcpd
bkkjd pkr je i f tkec�fe bk gfpkufg blf hjbfgfe
kgcvcm cmskgt hbckm cm dktf phdfd w

§ cmhjjyz hd tfmbckmfe hikuf z blf }hpofb
jkvvcmv dydbft cd h }gkbkby} f kmjy � h tkgf
f{fpbcuf efdcvm nkrje if bk cmpjref blf jkvq
vcmv t fplhmcdt cm blf ofgmfj cbdfjs w am dbfhe
ks dmc� mv skg krbvkcmv }hpofbd z n gcbfd bk
h mfbnkgo dkpofb nkrje phrdf blf krbvkcmv
}hpofb bk i f jkvvfe ifskgf blf dk pofb pkrje
i f pjkdfe z hjjfuchbcmv blf }gkijft n cbl bgycmv
bk �me blf dkrgpf ks �ª� }hpofbd t fmbckmfe
hikuf w �eecbckmhjjyz blf prggfmb t fplhmcdt
jkvd hjj |x� ©�� hme �ª� }hpofbd z pgfhbcmv
h efm chjqksqdfgucpf k}}kgbrm cby skg hbbhpofgd
bk � jj r} ecdo d}hpf z dk h tkgf dfjfpbcuf h}q
}gkhpl bk gfpkgecmv }hpofbd cd pjfhgjy cm kgefg z
nlfgf }kddcijf w
� �� ��]�^� ��^� �� � �\] �_�\_  �]�

�ufm blkrvl blf kgcvcm cmskgt hbckm nhd efq
dcvmfe n cbl mfbnkgo bghpfihpo cm t cme z blfgf
hgf kblfg h}}jcphbckmd kg skrmehbckmd skg mfn
tkec�phbckmd ks blf dydbft �

� � dydbft het cmcdbghbkg phm rdf blf kgcq
v cm cmskgthbckm bk efbfgt cmf blf kgcq
v cm d ks hjj grmmcmv }gkpfddfd hme cefmq
bcsy kmfd blhb lhuf h ufgy rmrdrhj dkrgpf w
|lcd phm jfhe bk blf ecdpkufgy ks grmmcmv
ªªk© pjcfmbd km h thplcmf z skg f~ht}jf w

� |lf kgcvcm cmskgt hbckm phm if cmpkg}kq
ghbfe cmbk blf � jf dydbft w ¨y dbkgcmv h
}gk pfdd �d kgcvcm cmskgthbckm n cbl h � jf
nlfmfufg blf }gk pfdd ngcbfd bk blf � jf
dydbft w �kb km jy phm bl cd lfj} cm dkjuq
cmv blf }gkijft n cbl 	��� hme dbhgbr}
dpgc}bd z irb cb phm hjdk hce cm jkphbcmv
drd}cpckrd }gkvght d cm rdfgd � lktf ecq
gfpbkgcfd w |lcd nkrje if fd} fpchjjy fsq



sfpbcuf n cbl jkvvcmv � jf dydbft d z dk blhb
blf plhmvfd cm � jfd pkrje if bghpofe iy
jkphbckm hd nfjj w

� �gcvcm cmskgt hbckm heed hmkblfg ect fmq
dckm bk hppfdd pkmbgkj w � ppfdd pkmbgkj
t fplhmcdt d phm if hjbfgfe dk blhb blfy
bhof kgcvcm cmskgt hbckm cmbk hppkrmb hme
vghmb pfgbhcm }gcucjfvfd kmjy nlfm pfgq
bhcm kgcvcm pkmecbckmd hgf t fb w

� ©bhbcdbcpd ihdfe km kgcv cm ks }gk pfddfd
phm if vhblfgfe z nlcpl phm if rdfe bk
}gk� jf mkgthj dydbft iflhuckg kg bk jkq
phbf bgfmed blhb t hy lfj} cm i fbbfg dydq
bft het cmcdbghbckm w

�gcvcm cmskgthbckm thy nfjj ifmf�b cm
kblfg dfprgcby gfjhbfe �fjed w |lf }gkd}fpb
ks hppfdd pkmbgkj cm pkticmhbckm n cbl kgcv cm
cmskgthbckm dfft d bk i f hm fd}fpchjjy cmbfgq
fdbcmv hgfh w "fdfhgpl cm blhb ecgfpbckm t hy
nfjj ct}gkuf kufghjj gkirdbmfdd ks blf kgcv cm
t fplhmcdt cbdfjs w

� ���� ������
am blcd }h}fg z nf lhuf cmbgkerpfe blf mkq

bckm ks lkdb phrdhjcby hd h t fplhmcdt bk pkt q
}jft fmb prggfmb gfdfhgpl cm mfbnkgo bghpfq
ihpo w � cbl blf heecbckm ks kgcvcm cmskgthbckm
bk h }gk pfdd z nf lhuf efufjk} fe h t fplhmcdt
blhb z n cbl kmjy t cmkg plhmvfd bk blf vcufm
dydbft z nkgod nfjj rmefg blf dct}jf pcgprt q
dbhmpfd w |lf bnk f~ht}jfd dlkn blhb ct}kgq
bhmb cmskgt hbckm skg mfbnkgo bghpfihpo phm if
kibhcmfe n cbl kgcvcm cmskgt hbckm hme blf mfn
jkvvcmv }kddcicjcbcfd blhb gfdrjb sgkt blhb w

|lf nkgo nf }gfdfmbfe lfgf cd kmjy blf
dbhgb ks nkgo cm blf kufghjj hgfh w �f lhuf
cefmbc�fe thmy jct cbhbckmd ks krg t fplhmcdt z
hme krbjcmfe nlhb srbrgf nkgo mffed bk i f
ekmf bk ifbbfg heegfdd blf }gkijft w ¦kdb
phrdhjcby cd mkb h pkt}jfbf dkjrbckm bk hjj blf
}gkijft d blhb shpfe cm bghpcmv pkmmfpbckmd
blgkrvl h mfbnkgo z irb }gkucecmv dkjrbckmd
pkrje }gkuf h uhjrhi jf bkkj bk lfj} ct}gkuf
dfprgcby cm h srbrgf mfbnkgocmv fmucgkmtfmb w

� ���������

��� � � ��		
� �
 � ���� ��������� �������� �
����
���	 ���
�� � ���� �
���
��  ��!� �
� ���� "### � $
�� �
 ��
����� �

�"� � � � � ��		
��
 � ���%���& ��
�	�' � �
 ���
���(�� ��
�
�
	 �%��� � )*+, -./0 )*++-1
2345.3*26 7/83/9 � �: ;"< =>"?@A � B���	 �:A: �

�>� � � �%���
	C � � � D �
��	� � � � E%���' �
 � �
 
� � ����	 � � ������ ������� F
�	 ���
�� � ����(

 ���	 G��
�� "###("> � ��G�B� � �%� %� H
�(
������&� "### �

�@� I � �%��� �
 � � ����J ��� � �����
� B


&(
'
%� ������� �
 ����� B���
K�' ��� �
%��� �
�
 L 0*4//M32N6 *O .P / QR .P )*2O /0/24/ *2ST6./+ 6 UM+ 3236.05.3*2 VW XSU 1YZZZ[ � \ �J
]�	��
� � ^B � D���'��� "### �

�_� � � ������� �
 � � ����	 � � B G��%����� ���(
��

 �
��
 ��
�
�
	 !
� %�� �
 �
'�%���
�
��
���� �
 ��� ��������� � �
 L 0*4//M1
32N 6 *O .P / X``` X2O *4*++ YZZY� "##" � �

������ �

�a� I � ���
� �
 D �D��J � D
�������� � ����
J�� � �%�	��	& ����	�� 	� ��G^ ������ ����
����'��� �
 ����� �  �
��	(
!(������� ��(
���� ���
%�� � ������ 
! ����
 �
%���� � �� J��
��	���� �
�
 ��� �%�	��  
' ��
 � �%� 	����
J ��� ��J
 �� b%
� �::c �

�c� ����������C�
� �
 �����
� ������ �	

 �
H ��
� ����
 G
%���� � deef ghhiii jklmkn j
kno hipqfhfrstlkhuvuhww jdeo t �

�A� D � D ��
 � � � ���
�	�
 � �
 B � ��%��	�F�	 �
B
 B	������� B���
��� �
 �� ��������� � �

L 0*4//M32N6 *O .P / YZZQ x /.9 *0y 52M z 361.03{-./M ST6./+ S/4-03.T ST+,*63-+ � ��

D ���
 � �B � ����%��& "##��

�:� � � $ � D
���
�� � �� \ � E 	��
 � �
 B � E
&!(
' �
 � H��
� G
%��� ���'��
� �
 � �
��!& ���
�
%��� 
! �� ������� � �
 |.P U )} )*21O /0/24/ *2 )*+,-./0 52M )*++-2345.3*26S /4-03.T� ����� �A@? �A: � B���
� � ~����� �
\
��'��� "### �

��#� D � ���' �� �
 $ � ��
�' � � ��� �
�
(

�� �� �

	��� ;���<� deef ghhiii j�lmd j
kno hekeh �

���� �� ����%�

 �
 D � ��
�� � \��J
�� �
�����
��	����
� = D �!����
� D�
��	 
! ������� B�(
����� J���� �'�	
& �� �
%��� B  ����
��

F
� � ����
���	 G��
�� G�� "A"c � �
(
���
�� �
����&� ��& "### �

��"� � ����	 ~ 	��
� � B �%� � �
 %
 �����
 �
�
�
���� ���

�	 �
�	&��� 
! ��%��� �&���' � �
����
���	 G��
�� \���(�~(#># � \ ���

�	
�
'�%��� ���%���& ��
��� � �� � ~�
��� ~ �
��� � � ���& 	�
 � H �� �B �� \
��'��� �::> �
B���
�� !
� �%�	�� ��	���� =  ������%��


%
	�' ��� �

��>� B � I � ~�
�� � U25�T� 32N )*+, -./0 X2.0-1
63*26� ��D ������ � H
�������& 
! ��	�!
�
 �� �
��
 D ���
 � �::c �



��@� b � �
�

� �� �
 � � � � ��		
� �
 � �%��(
���� = G
%���(���� D�!�
�� B���
�� DD
�
B������ � �
 L 0*4//M32N6 *O .P / YZZY x /.1
9 *0y 52M z 36.03{-./M ST6./+ S/4-03.T ST+ 1
,*63-+ � ��
 D ���
 � �B � ����%��& "##" �

��_� I � � � b%
� � I � ^ � E �' � � � � � ��
 � ~ � ��
� �
� � ^ � � �
 � � � � � E �' � �
 E � E
� � ��		��
� �
��F����

 �&���' �
 ��� �
���
�� �
��(
�

' �
� � �
 �xX� S/4-03.T ST+,*63-+ X �
L 0*4//M32N6� ����� a:? cA � �::> �

��a� � � � � ^�� �
 � � ����	 � � �����
� ��� �
%���

! \ ��J
�� B����� = B ����
���	 � ^���	 � �
 
�
�����	 ��
�	�' � �
 L 0*4//M32N6 *O .P / YZZQ
X``` �*0y6P *, *2 X2O *0+ 5.3*2 U 66-0524/
52M S/4-03.T� $��� �
�
� � \� � b%
� "##��

��c� � �E � ��E%���� � E � �
���� � � �b � E ���	� � �
 
b �� � �%�����' �
 � �P / z /63N2 52M X+, �/1+ /2.5.3*2 *O .P / R �R � Sz 	, /05.32N ST6./+ �
B  ��

 $��	�&� �
��

 � �B � �::a �

��A� � � ��$ �		��' � � ��G� = �&��� B������
��� �
 D
%�	� �
 "## �� deef ghhiii j
m
qkrqle��nkrm jkno h�
i mhw

 �

��:� D �^ � � �		� � \��J
�� ��' � ��
�
�
	 � G��
�#_: � b% 	& �:AA �

�"#� D � �

�� � ~ � �
�	��� � �
 � � ������ � �
(
!����
� �
���
�� D �
��	 
! ������� B������&�
�
 L 0*4//M32N6 *O .P / YZZQ �S`xX� S/4- 103.T ST+,*63-+ � $����
��

 D �� �� B%�%��
"## ��

�" �� G �� � �
���� � B $���
��� �
 ��� @ �"��D
H
�K ���(�� �
!�J��� � ����
���	 G�(
�
�� �c � B��� ��		 ^��
���
���� � �:A_ �
�
'�%��
� ����
�� ����
���	 G ��
�� �

�""� D ������%�� B����� �

	� �����

 �
deef ghhfpk�
emenqo jm
krql�� jkno h
�lmeqlsre
�h �

�">� E � ���� �
 I � ^�� � ]
 ��� ��������
���

! ��
����	����� ������ ' ��� �
� !
� �� �����(
���� %
 ��  �
��	 
! ������� ������ � �
 L 0*1
4//M32N6 X``` Xx� 	)	} YZZQ� ����� >>A?
>@c � B���	 "## ��

�"@� E � ���� �
 I � ^�� � ]
 ��� ��������
���

! G
%��(���� ������ ��	����
� !
� D ��(
����%�� D
� B����� �����
��

 �
 �
J��(
^�J �
���
��� � �
 L 0*4//M32N6 *O .P / YZZQ
U )} SX�)	}} � ��
 D ���
 � �B � B%�%��
"## �� �
 B����� �

�"_� b � � ����
��
 � ��� D����
 
! B
 ��������
B% ���
� �%��&���' � �
 L 0*4//M32N6 *O .P /
X``` ST+,*63-+ *2 S /4-03.T 52M L 03854T������ �>? "" � �:Ac �

�"a� � � ������ �
 � � \�J ���' � �
�����

 � ���(
��

 � �
 D�
��	 
! ������� = � 	% �
� \��(
J
�� �
��%��

 D������

 � ����
���	 ���
�� �
���%�� \��J
��� � �
� �� b�
%��& �::A �

�"c� b � G
J� � �
��%��

 D������

 �
 ��
	���


��
�
�
	 = B%�
' ��� G���

�� �
 B������ �
�����
����

 �� G���
� B ��
��� �
 �
��%(
��

 D������

 ;GB�D <� �::: �

�"A� � � ������ � D � $������		 � B � E ��	�
 � �
 
� � B
 ���

 � ��������	 \��J
�� �%��
�� !
�
�� ��������� � �
 L 0*4//M32N6 *O .P / YZZZ
U )} SX�)	}} )*2O /0/24/� B%�%�� "### �

�":� � � ���
���� �
 b � E �	��&� ���%�� B%(
 �� ^
�� �
 �%��
�� �
'�%��� �
��
���� �
U )} �052654.3*26 *2 X2O *0+ 5.3*2 52M ST61./+ S/4-03.T� �;>< � �::: �

�>#� B � � � �

���
 � � � ������ �� � ^ � B �
��
���C � � � � � b

�� � � � �����
%
��
 � �
 
$ � � � ����&�� � � � � E �
� � I ���(���� ��
��������� � �
 L 0*4//M32N6 *O .P / YZZQ U )}
SX�)	}} � ��
 D ���
 � �B � B%�%�� "## ��

�> �� D � � � �

� �
 B � ������ � B ��
�� 
�
 B%���
������ �����
� ����' �� !
� ��
��������� � �
 L 0*4//M32N6 *O .P / X``` X21O *4*++ YZZQ� B���	 "##��

�>"� � � ���
�!
� (���
 �
 ^ �� � I����	��
 � I
	 (
�
� �
��% ��� B��
%
���	� 

 ��� �
���
�� �
�
 L 0*4//M32N6 *O .P / Q��� X``` ST+,*63-+*2 S /4-03.T 52M L 03854T� ����� >:?@: � ]��(
	�
 � �B � ��& �::_ �

�>>� $ � G � �����
� � �23� x /.9*0y L 0*N05++ 32N ��
	%' � �� ���
���� I�		 ��G � ���

 � �(
��

 � �::A �

�>@� $ �G � �����
� � UM8524/M L 0*N05++ 32N 32.P / �xX� `2830*2+ /2.� B  ��

($��	�&�
G �� �
� � �B � �::> �

�>_� G � ��

� � ��
�������� = B
 �� ]���	�& \��(
J
�� !
� ����� �
� D
� �	

 � � �
 L 0*4//M1
32N 6 *O .P / �.P �S`xX� S /4-03.T ST+,*1
63-+ � D�
��� � �] � B%�%�� "### �

�>a� ~ �G � $����� �
 $ �G � �����
� � �)L� XL
X � �-6.05./M �*�-+ / Y � �P / X+, �/+ /2.5.3*2�B  ��

 $��	�&� �
��

 � �B � �::_ �

�>c� � � � � $% � ^ � ���
� � D � �����&� �
 
B � ��
��
 � �
��
��

(D����
 ���� �����(
���� � ���� �
���
��  ��!� � ����%��& "##��
$
�� �
 ��
����� �

�>A� E � �
 � �
 I � ��
� � ��
 �
� � �


����


����
 !
� �����
� �
��% ��� � �
 L 0*4//M32N6*O .P / �.P ` -0*, /52 ST+,*63-+ *2 7/6/504P
32 )*+, -./0 S /4-03.T V` S	7X)S YZZZ[ � ]�(
�
� �� "### �

�>:� �D\�� ������	 G ��
�� = �� �� $�� � $��
H
 �� B����� � deef ghhiii j���
e jkno h
����hmf
klpth�nmi
speepk� jdeo t � ����%(
��& "### �

�@#� � � ���
� �
 � � ��K�

 � D ������
� ����(
� �
� ��

�� � �
 L 0*4//M32N6 *O .P / �.P
�S`xX� S /4-03.T ST+,*63-+ � D�
��� � �] �
B%�%�� "### �


