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0- L`ql_bo /-//
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.5 Klsbj_bo /-//
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qefp tloh j^v _b rpba
rkabo qeb qbojp lc qeb
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>kv croqebo afpqof_rqflk
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lc qeb tloh) glrok^i
`fq^qflk ^ka ALF+

G s^k Bkdbibk .)∗_) D E M Lrab Bppfkh .)/_ ^ka J C M ?fbohbkp .)/_
. Rkfq Pr_proc^`b ^ka Dolrkat^qbo Pvpqbjp) Abiq^obp) A^iqlki^^k 3--) 0251 ?H Rqob`eq) Qeb Kbqeboi^kap
/ Abm^oqjbkq lc Mevpf`^i Dbldo^mev) Rqob`eq Rkfsbopfqv) Mofk`bqlki^^k .-) 0251 ?H Rqob`eq) Qeb Kbqeboi^kap
∗ >rqelo ql telj ^kv `loobpmlkabk`b pelria _b ^aaobppba+

B*j^fi7glbof+s^kbkdbibk=abiq^obp+ki

Hbvtloap7 dolrkat^qbo)p^ifkfqv)abiq^p)jlabi

>_pqo^`q
Mlmri^qflk doltqe) ro_^kfw^qflk ^ka fkqbkpfcf`^qflk lc foofd^qba ^dof`riqrob fk qeb tloia$p abiq^p
_llpq qeb abj^ka clo cobpe t^qbo) tfqe buqbkpfsb dolrkat^qbo buqo^`qflk ^p ^ obpriq+ Qefp) fk qrok)
ib^ap ql p^iq t^qbo fkqorpflk ^ka rm`lkfkd) tef`e mlpbp ^ qeob^q ql cobpet^qbo ^ka clla pb`rofqv+
J^k^dfkd cobpe dolrkat^qbo obplro`bp fk abiq^p obnrfobp ^``ro^qb hkltibadb ^_lrq qeb `roobkq
pq^qrp ^ka _be^sflro lc qebfo cobpe dolrkat^qbo obplro`bp+ Eltbsbo) qefp hkltibadb fp p`^o`biv
mobpbkq) bpmb`f^iiv clo dolrkat^qbo ^q i^odbo abmqep+ Ebob) tb rpb qeobb*afjbkpflk^i
s^of^_ib*abkpfqv dolrkat^qbo jlabi pfjri^qflkp lsbo qeb i^pq ./2 h^ ql bpqfj^qb qeb slirjb lc
cobpe dolrkat^qbo obplro`bp clo .2 j^glo abiq^p ^olrka qeb tloia+ Tb bpqfj^qb `roobkq slirjbp lc
lkpelob cobpe dolrkat^qbo obplro`bp clo fkafsfar^i abiq^p ql s^ov _bqtbbk .-.- j 0 ^ka .-./ j 0+
Lccpelob) qeb bpqfj^qba slirjbp lc cobpe dolrkat^qbo ^ob dbkbo^iiv pj^iibo) qelrde tfqe ^
`lkpfabo^_iv efdebo s^of^_fifqv+ Fk 6 lrq lc .2 pfjri^qba abiq^p) cobpe dolrkat^qbo slirjbp
absbilmba lsbo qelrp^kap lc vb^op+ ?^pba lk `roobkq dolrkat^qbo buqo^`qflk ^ka ob`e^odb o^qbp)
tb bpqfj^qb qeb qfjb rkqfifk*pfqrcobpe dolrkat^qbo obplro`bp ^ob `ljmibqbiv bue^rpqba) m^oqiv
ib^afkd ql dolrkat^qbo ibsbi ab`ifkb ^ka jlpqiv obmi^`bjbkq tfqe ofsbo t^qbo lo p^ifkb
dolrkat^qbo+ Qefp pqo^fdeqclot^oa ^k^ivpfp peltp qe^q 1 lrq lc .2 abiq^p ofph `ljmibqb bue^rpqflk
lc cobpe dolrkat^qbo obplro`bp tfqefk 0-- j abmqe fk /-- vb^op+ Qebpb abiq^p ^ipl prccbo colj
p^ifkb proc^`b t^qbo tef`e jb^kp qebfo dolrkat^qbo obplro`bp tfii moldobppfsbiv p^ifkfwb+ Tfqe ^
clroclia fk`ob^pb fk buqo^`qflk o^qbp) pbsbk abiq^p ofph ^ `ljmibqb bue^rpqflk tfqefk /-- vb^op+ Lc
qebpb pbsbk abiq^p) pfu prccbo colj p^ifkb proc^`b t^qbo+ Tb pqobpp qe^q qeb dolrkat^qbo lc qebpb pfu
srikbo^_ib abiq^p pelria _b `^obcriiv j^k^dba) ql ^slfa klk*obkbt^_ib dolrkat^qbo rpb+ Qeb
moldobppfsb bue^rpqflk lc cobpe dolrkat^qbo obplro`bp fk qebpb abiq^p tfii e^jmbo qebfo ^_fifqv ql
tfqepq^ka mboflap lc t^qbo p`^o`fqv+

.+ Fkqolar`qflk

Ofsbo abiq^p ^ob b`lkljf` elqpmlqp qe^q ^ob `lj*
jlkiv abkpbiv mlmri^qba ^ka e^o_lro i^kap tfqe
efde ^dof`riqro^i molar`qfsfqv %Pbql/-..) Kbrj^kk
bq ^i/-.2&+ Qebfo doltfkd mlmri^qflk fk `lj_fk^*
qflk tfqe ro_^kfw^qflk ^ka fkqbkpfcf`^qflk lc foofd^qba
^dof`riqrob ^ob ^ `^rpb clo ofpfkd cobpet^qbo peloq*
^dbp %?r`ubq ^i/-.-&) tef`e bk`lro^dbp fk`ob^pba
dolrkat^qbo buqo^`qflkp+ Qebpb) fk qrok) ib^a ql p^iq
t^qbo fkqorpflk ^ka rm`lkfkd %Tbokbobq ^i/-.0)
Jf`e^bibq ^i/-.4&+ @roobkqiv) p^ifkfw^qflk fp ^iob^av
^ccb`qfkd j^kv i^odb abiq^p %O^ej^kbq ^i/-.6&)

ib^afkd ql pfdkfcf`^kq ^dof`riqro^i vfbia ilpp %?fpt^p
.660&) tef`e fk qrok ab`ob^pbp obdflk^i clla pb`ro*
fqv ^ka `ob^qbp kbt pl`fl*b`lkljf` `e^iibkdbp pr`e ^p
jfdo^qflk %Dflp^kbq ^i/-.1& ^ka `e^kdfkd c^ojfkd
mo^`qf`bp %Pj^gdibq ^i/-.2&+ Jloblsbo) ^ obi^qfsbiv
efde `eilofab `lkqbkq %>2-- jd @i i−.& fk aofkhfkd
t^qbo fp ^ppl`f^qba tfqe pboflrp eb^iqe ofphp %He^k
bq ^i/-.1) Q̂ irhabobq ^i/-.4) >i K^ef^kbq ^i/-.5&+

Dolrkat^qbo j^k^dbjbkq fk abiq^p obnrfobp
molmbo hkltibadb ^_lrq qeb `roobkq pq^qrp ^ka _be^*
sflro lc qebfo cobpe dolrkat^qbo obplro`bp+ Qefp
hkltibadb) eltbsbo) fp sbov ifjfqba) bpmb`f^iiv ^q
i^odb abmqep) tef`e fp `^rpba _v ^ i^`h lc l_pbos^qflkp+

ą /-// Qeb >rqelo%p&+ Mr_ifpeba _v FLM Mr_ifpefkd Iqa
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>`nrfofkd _bqqbo fkpfdeq fkql cobpe dolrkat^qbo
obplro`bp fk qeb tloia$p abiq^p tfii mfkmlfkq srikbo*
^_ib ^ob^p ^ka fp ^k bppbkqf^i jfppfkd `ljmlkbkq ql
fk`irab fk abiq^ fkqbo*`ljm^ofplk molgb`qp) lc tef`e
pbsbo^i e^sb _bbk ^``ljmifpeba fk qeb i^pq qtl ab`*
^abp %b+d+ @libj^k ^ka Ere/--0) Bof`plkbq ^i/--3)
Pvsfqphfbq ^i/--6) ?r`ubq ^i/-.-) Qbppibobq ^i/-.2)
Ŝ k Aofbibq ^i/-.2) Tliqbop ^ka Hrbkwbo/-.2&+

Ebob) tb ^mmiv qeobb*afjbkpflk^i s^of^_ib*
abkpfqv dolrkat^qbo jlabi pfjri^qflkp pm^kkfkd qeb
i^pq ./2 h^ ql bpqfj^qb cobpe dolrkat^qbo slirjbp lc
.2 j^glo abiq^p+ Clo bsbov abiq^) qebpb slirjbp ^ob
`ljm^oba ql bpqfj^qbp lc mobpbkq*a^v dolrkat^*
qbo buqo^`qflk o^qbp) ql ^`nrfob ^ pbkpb lc qeb abiq^p$
srikbo^_fifqv ql dolrkat^qbo buqo^`qflk+ Qeb pbib`*
qba abiq^p afccbo dob^qiv fk pfwb) `ifj^qb) ^ka mlm*
ri^qflk) _rq c^`b pfjfi^o fpprbp+ Clo fkpq^k`b) qeb
qef`h) efdeiv mlmri^qba D^kdbp*?o^ej^mrqo^ abiq^
%Fkaf^ ^ka ?^kdi^abpe& at^ocp qeb qefk) p`^o`biv mlm*
ri^qba P^ilrj abiq^ %Pbkbd^i& fk pfwb ^ka mlmri^qflk)
_rq _lqe prccbo colj proc^`b t^qbo p^ifkfw^qflk ^ka
^ob qebobclob efdeiv abmbkafkd lk dolrkat^qbo clo
aofkhfkd t^qbo ^ka foofd^qflk %C^vbbq ^i/--2) >vbop
bq ^i/-.3&+ Qefp tloh fp ^k ^as^k`bjbkq lc b^oifbo
tloh lc qeb ^rqelop %s^k Bkdbibkbq ^i/-/-&) ^p pfqb*
pmb`fcf` a^q^ fp rpba ^p jlabi fkmrq ^ka ql s^ifa^qb
jlabi obpriqp) fk loabo ql ^k^ivpb ob^i tloia mol_*
ibjp) fkpqb^a lc _bfkd ^ mrob pvkqebqf` pqrav+

/+ ?^`hdolrka7 dbkbpfp lc lkpelob
dolrkat^qbo p^ifkfqv fk abiq^p

Qeb mobpbkq*a^v dolrkat^qbo p^ifkfqv afpqof_rqflk fk
jlpq abiq^p mobprj^_iv absbilmba lsbo qelrp^kap lc
vb^op %I^opbkbq ^i/-.4) s^k Bkdbibkbq ^i/-/-&) ^ka
fp lcqbk klq fk ^ pqb^av pq^qb tfqe qeb dolrkat^qbo pvp*
qbjp$ `roobkq clo`fkdp %Lrab Bppfkh/--.&+ Qefp e^p
_bbk peltk tfqe jlabi pfjri^qflkp %Abipj^kbq ^i
/-.1) I^opbkbq ^i/-.4) Jbvbo bq ^i/-.6) Ŝ k Me^j
bq ^i/-.6) s^k Bkdbibkbq ^i/-.6&) ^ka fp croqebo
fiirpqo^qba _v qeb c^`q qe^q fk j^kv abiq^p ^`olpp qeb
dil_b) wlkbp lc p^ifkb dolrkat^qbo ^ob l_pbosba c^o
i^kat^oap) tef`e e^sb _bbk evmlqebpfwba lo molsbk
ql _b `^rpba _v ^ j^ofkb qo^kpdobppflk %cfdrob. ^ka
q^_ib.&) j^hfkd qefp ^ dil_^i mebkljbklk+ Kb^oiv ^ii
lc qebpb abiq^p e^sb bumbofbk`ba ^ j^ofkb qo^kpdobp*
pflk pljbqfjb _bqtbbk 5+2 h^ ql 3+2 h^ %Pq^kibv ^ka
T̂ okb .661&) tef`e pbosbp ^p ^ ob^plk^_ib evmlqebpfp
ql) bfqebo criiv lo m^oqiv) bumi^fk qeb fki^ka p^ifkfqfbp lc
jlpq abiq^p+ Qeb lkiv bu`bmqflk ql qefp fp qeb Fk`lj^qf
abiq^) tef`e afa klq bumbofbk`b ^ Elil`bkb qo^kpdobp*
pflk _rq bkaroba pbsbo^i Mibfpql`bkb qo^kpdobppflkp
%P^ij^k ^ka >_ari^ .662&) lc tef`e qo^`bp pqfii `^k
_b clrka fk fqp dolrkat^qbo p^ifkfqv qla^v %Kldrbfo^
bq ^i/-.6&+

Cfdrob/ phbq`ebp ^ dbkbo^i mf`qrob lc qeb bslir*
qflk lc qeb dolrkat^qbo p^ifkfqv afpqof_rqflk+ Arofkd
qeb i^pq di^`f^i mbofla) qeb brpq^qf` pb^ ibsbi t^p pfdkf*
cf`^kqiv iltbo) rm ql ./2 j %cfdrob/%^&&+ Qefp iba ql

^ pqbbm evao^rif` do^afbkqp ^ka pelobifkbp _bfkd il`*
^qba croqebo pb^t^oap qe^k klt^a^vp) tef`e fk qrok
bumlpba ^ i^odbo ^ob^ lc qeb `lkqfkbkq^i pebic ql k^q*
ro^i dolrkat^qbo ob`e^odb) obpriqfkd fk jlpqiv cobpe
abiq^f` ^nrfcbop+ >cqbo qefp mbofla) pb^ ibsbip olpb o^m*
faiv ib^afkd ql qeb Elil`bkb qo^kpdobppflk %Pq^kibv
^ka T̂ okb .661&) arofkd tef`e pb^ t^qbo fkcfiqo^qba
^ka `lkpbnrbkqiv qeb cobpe dolrkat^qbo slirjbp
o^mfaiv ab`ifkba %cfdrob/%_&&+ >cqbo qeb qo^kpdobppflk
ob^`eba fqp j^ufjrj buqbkq) qeb cobpe dolrkat^*
qbo slirjbp m^oqiv ob`lsboba arb ql pr_pbnrbkq abiq^
moldo^a^qflk) _rq klq ql qebfo ibsbi arofkd qeb Di^*
`f^i J^ufjrj %cfdrob/%`&&+ Cfk^iiv) erj^kp pq^oq
ql fkcirbk`b qeb dolrkat^qbo p^ifkfqv afpqof_rqflk
%cfdrob/%a&&) clo bu^jmib _v buqo^`qfkd dolrkat^qbo
^ka i^ka ob`i^j^qflk molgb`qp+

0+ Jbqelap

0+.+ Jlabi abp`ofmqflk
Ql bpqfj^qb qeb mobpbkq*a^v slirjbp lc cobpe dolrka*
t^qbo fk .2 j^glo abiq^p) tb rpba qeobb*afjbkpflk^i
s^of^_ib*abkpfqv dolrkat^qbo jlabip %]m^iblevaol*
dblildf` jlabip$ fk peloq& tfqe tef`e tb pfjri^qba
qeb i^pq ./2 h^) bk`ljm^ppfkd ^ crii di^`f^i `v`ib+ Tb
^mmifba qeb m^iblevaoldblildf` jlabip ql qebpb .2
abiq^p tfqe ^k fab^ifwba dbljbqov ^ka ifqelildv+ Tfqe
qebpb jlabip) dolrkat^qbo p^ifkfqv afpqof_rqflkp tbob
pfjri^qba) tef`e ^fj ql ^mmol^`e qeb mobpbkq*a^v
dolrkat^qbo p^ifkfqv afpqof_rqflk %cfdrob0&+ Qeb
jlabip tbob `lkpqor`qba _^pba lk ^ pbq lc /. fkmrqp)
clo tef`e ^k buqbkpfsb ifqbo^qrob pqrav t^p `lkar`*
qba ql cfka obmobpbkq^qfsb s^irbp %q^_ibp>. ^ka >/ &+
Qeb fkmrqp tfqe qeb i^odbpq rk`boq^fkqv ^ka fjm^`q
lk cobpe dolrkat^qbo obplro`bp %^nrfcbo elofwlkq^i
`lkar`qfsfqv %H e; ^nc& ^ka ^nrfq^oa sboqf`^i `lkar`q*
fsfqv %H s; ^nq&) ^p clrka mobsflrpiv fk s^k Bkdbibkbq ^i
/-/-& tbob s^ofba ql ^``lrkq clo rk`boq^fkqv+ Tb afp*
`obqfwba qeb fkmrq o^kdb lcH e; ^nc ^ka H s; ^nq fk qeobb
ibsbip %jfkfjrj) ild^ofqejf` jb^k ^ka j^ufjrj&)
^ka `lkar`qba ^ crii c^`qlof^i ^k^ivpfp clo b^`e abiq^+
Qefp obpriqba fk kfkb pfjri^qflkp mbo abiq^+

Qeb mi^k^o dbljbqov lc qeb abiq^ t^p `^mqroba
tfqe ^ c^k*pe^mb) lc tef`e qeb proc^`b bibs^qflk
ifkb^oiv ab`ob^pba colj abiq^ ^mbu ql mobpbkq a^v
`l^pqifkb+ Qeb evaoldblildf`^i _^pb t^p `lk`bmqr*
^ifwba ^p ^ e^ic*biifmplfa ^ilkd qeb o^af^i ifkbp lc
qeb c^k) tfqe ^ ifkb^o ab`ifkb fk qeb `l^pq^i afob`*
qflk+ Qeb abqbojfkfpqf` ifqelildv cb^qroba ^ `lkcfk*
fkd i^vbo lk qlm) rkabokb^qe tef`eK̂ ^nq krj_bo lc
^nrfq^oap t^p mlpfqflkba+ B^`e ^nrfq^oa t^p fk`fpba
_v ^ K m^i krj_bo lc m^ibl`e^kkbip+ > `lj_fk^qflk
lc qeb brpq^qf` pb^ ibsbi `rosb %Pmo^qq ^ka Ifpfb`hf
/-.3& ^ka ^ Elil`bkb qo^kpdobppflk %s^k Bkdbibkbq ^i
/-/-& molsfaba qeb _lrka^ov `lkafqflkp) k^jbiv qeb
`e^kdb lc qeb pq^db lc) ^ka _loabo _bqtbbk) lkpelob
^ka lccpelob proc^`b t^qbo+ Qebpb tbob `lk`bmqr^i*
fwba ^p ^ppfdkba eb^ap ^ka `lk`bkqo^qflkp lc fk`lj*
fkd t^qbo+ Lkpelob proc^`b t^qbo t^p `lk`bmqr^ifwba
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Cfdrob 1+@ljm^ofplk _bqtbbk l_pbosba ^ka pfjri^qba tbii buqo^`qflk afpqof_rqflkp tfqe abmqe clo qeb Kfib) Jbhlkd) ^ka
Oefkb*Jbrpb abiq^+ Fk b^`e m^kbi) qeb sboqf`^i ^ufp obmobpbkqp qeb abmqe) ^ka qeb elofwlkq^i ^ufp qeb kloj^ifwba buqo^`qflk ciru+
Qeb i^odbo m^kbip lk qeb ibcq*e^ka pfab lc qeb cfdrob ^ob qeb l_pbosba tbii buqo^`qflk afpqof_rqflkp %Ab I^kdbbq ^i/-.1)
Jfkaboelra bq ^i/-.4) s^k Bkdbibkbq ^i/-.6&) qeb pj^iibo j^qofu lc m^kbip lk qeb ofdeq*e^ka pfab obmobpbkq qeb kfkb
pfjri^qflkp+ Clo b^`e m^kbi j^qofu) qeb `lirjkp fkaf`^qb qeb sboqf`^i evao^rif` `lkar`qfsfqv s^irb clo qeb ^nrfq^oap %H s; ^nq& ^ka
qeb oltp qeb elofwlkq^i evao^rif` `lkar`qfsfqv lc qeb ^nrfcbop %H e; ^nc&+

Q̂ _ib /+> `ljm^ofplk _bqtbbk qlq^i dolrkat^qbo buqo^`qflk o^qbp
fk obdflk^i a^q^pbqp ^ka pfjri^qba _v M@O*DIL?T?+ Qeb ]c^`qlo$
`lirjk pq^qbp qeb afsfpflk _bqtbbk qebpb qtl a^q^pbqp+

Abiq^

Obdflk^i
a^q^pbq
%.-3 j 0 a−.&

M@O*
DIL?T?
%.-3 j 0 a−.& C^`qlo %Æ&

Jbhlkd /+1 /+/ .+.
Kfib 4+/ .+5 1+-
Oefkb*Jbrpb 0+/ 4+4 -+1.
D^kdbp*
?o^ej^mrqo^

.2- 02 1+0

^q qeb ^mbu ql kb^oiv .-- j kb^o qeb `l^pq tfqe
pqolkd i^qbo^i s^of^qflk %Mbkkfkdqlkbq ^i/-.4&+ Fk
lro jlabi) qeb qef`hkbpp fk`ob^pba ifkb^oiv colj ^mbu

ql `l^pq) tfqelrq ^kv s^of^qflk+ Croqebojlob) qeb
mllo nr^ifqv lc qeb proc^`b t^qbo %O^pjrppbkbq ^i
/--6& fp ^ ob^plk ql abbmbk tbiip) tef`e t^p rk^`*
`lrkqba clo fk lro ^mmol^`e+ Clo qeb Jbhlkd abiq^)
qebob ^ob qtl pfjri^qflkp qe^q obmif`^qba qeb l_pbosba
tbii abmqe afpqof_rqflkp) k^jbiv qeb pfjri^qflkp qe^q
e^sb ilt `lkar`qfsb ^nrfq^oap ^ka efde `lkar`qfsb
^nrfcbop ^iiltfkd qeb bufpqbk`b lc ^ p^ifkfqv fksbo*
pflk %s^k Bkdbibkbq ^i/-/-&+ Qeb lqebo pfjri^qflkp
^ii pfjri^qb cobpe dolrkat^qbo fk qeb rmmbo ^nrfcbo)
tef`e fp klq l_pbosba fk qeb cfbia %Ŝ k Me^jbq ^i
/-.6&+ Clo qeb Oefkb*Jbrpb abiq^) qeb jlabip tfqe ^
ilt ^nrfcbo evao^rif` `lkar`qfsfqv pbbjba ql obmol*
ar`b qeb l_pbosba tbii abmqe afpqof_rqflk qeb _bpq+
Qebpb pfjri^qflkp `^mqroba qeb ilt krj_bo lc tbiip
^q .- j abmqe ^ka qeb mb^h fk tbiip ^q 0- j abmqe+
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Cfdrob 3+Lkpelob cobpe dolrkat^qbo slirjbp qeolrde qfjb) .- h^ j^ohp qeb pq^oq lc qeb Elil`bkb+ Klqb qe^q qeb elofwlkq^i ^ufp
fp milqqba lk ^ ild^ofqejf` p`^ib+ Qeb `lilrop lc qeb ifkbp fkaf`^qb qeb s^irb cloH e; ^nc) qebfo ifkbpqvib qeb s^irb cloH s; ^nq+ Qeb
P^ilrj ^ka Mb^oi abiq^ ^ob sbov qefk dolrkat^qbo pvpqbjp %< 5- j ql qeb evaoldblildf`^i _^pb&) qerp qebpb pq^oq ^q qeb lkpbq lc qeb
Elil`bkb %..+2 h^& colj ^ `ljmibqbiv cobpe pq^qb+

Qeb q^fi lc qeb abmqe afpqof_rqflk t^p klq pfjri^qba)
mobprj^_iv arb ql qeb pfjmifcf`^qflkp fk lro ifqel*
ildf`^i jlabi+ Tb ^ipl `eb`hba qeb qlq^i buqo^`qba
cirubp fk qeb ^s^fi^_ib buqo^`qflk a^q^ ql qeb pfjri^qba
M@O*DIL?T? a^q^) peltk fk q^_ib /+ Qefp q^_ib
peltp qe^q `lkpfabo^_ib afccbobk`bp `^k bufpq+ Qeb
qlq^i buqo^`qflk o^qbp fk qeb Jbhlkd abiq^ tbob pfj*
ri^qba nrfqb tbii _v M@O*DIL?T? _rq tbob rkabo*
bpqfj^qba fk qeb Kfib ^ka qeb D^kdbp*?o^ej^mrqo^
abiq^ ^ka lsbobpqfj^qba fk qeb Oefkb*Jbrpb abiq^+

1+/+ Bka*pq^qb cobpe*p^iq afpqof_rqflkp
Cfdrob2 peltp bu^jmib bka*pq^qb cobpe*p^iq afpqof_r*
qflkp clo .2 abiq^p+ Qeb tfab s^of^_fifqv fk dbljbqov
fp sfpf_ib+ Clo bu^jmib) qeb dolrkat^qbo pvpqbj lc qeb
Mb^oi abiq^ %Kl+ 5 fk cfdrob2& fp pfdkfcf`^kqiv pe^iiltbo
qe^k qeb qef`h Ml abiq^ %Kl+ 6 fk cfdrob2&+ Fq ^ipl peltp
qe^q fk pljb pfjri^qflkp) clo bu^jmib qeb Hbi^kq^k
%Kl+ 1&) ^ s^pq ^jlrkq lc cobpe dolrkat^qbo fp il`^qba
lccpelob rkabokb^qe `i^v i^vbop) fkaf`^qfkd qeb pvpqbj
fp klq fk bnrfif_ofrj %Hllfbq ^i/---) W^jophv bq ^i

/-//&+ Pbsbo^i me^pbp phbq`eba fk cfdrob/ ^ob sfpf_ib
fk qeb peltk bka*pq^qb afpqof_rqflkp+ Clo bu^jmib) fk
qeb Jfppfppfmmf %Kl+ 3&) p^ifkb cfkdbop clojba _v cobb
`lksb`qflk ^ob pqfii sfpf_ib %cfdrob/%_&&+ Qefp abiq^ e^p
^ ilq lc `i^v i^vbop ^ka m^ibl`e^kkbip) cliiltfkd qeb
`lk`bmqr^i jlabi lc %Dofccfqe/--0&) `^rpfkd cfkdbop
lc p^iq t^qbo ql mbopfpq fk qeb abbm dolrkat^qbo pvpqbj
^cqbo qeb Elil`bkb qo^kpdobppflk+ Qeb Hbi^kq^k abiq^
%Kl+ 1& `ib^oiv peltp ^ p^ifkb rmmbo ^nrfcbo ^ka cobpe
iltbo ^nrfcbop grpq ifhb fk cfdrob/%`&+ Fk qeb Ml abiq^
%Kl+ 6& ^ `lkb absbilmp qlt^oap qeb lkpelob) cliilt*
fkd cfdrob/%a&+

1+0+ Cobpe dolrkat^qbo slirjbp qeolrde qfjb
Cfdrob3 mobpbkqp qeb qfjb pbofbp lc qeb qlq^i slirjb
lc cobpe dolrkat^qbo lkpelob %S ct; lk& lsbo ./2 h^+
Cobpe dolrkat^qbo slirjbp fk`ob^pb qeolrdelrq qeb
Mibfpql`bkb) ^cqbo tef`e qebv o^mfaiv ab`ifkb aro*
fkd qeb j^ofkb qo^kpdobppflk qe^q j^ohp qeb pq^oq lc
qeb Elil`bkb %klqb qeb ild^ofqejf` elofwlkq^i ^ufp&+
Fk pljb pj^ii abiq^p) k^jbiv qeb ?roabhfk ^ka qeb

6
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Cfdrob 4+Bka pq^qb obpriqp clo clro jbqof`p+ Qeb ifkb fkaf`^qbp qeb o^kdb lc qeb 6 pfjri^qflkp `lkar`qba clo b^`e abiq^) qeb alq qeb
ildjb^k cloS ct; lk)S ct; lcc%qeb qlq^i lkpelob ^ka lccpelob slirjbp lc cobpe dolrkat^qbo fk qeb abiq^&) ^kaqa %qeb dolrkat^qbo
bue^rpqflk qfjb& ^ka qeb jb^k cloPfkfq%j^pp co^`qflk lc fkfqf^i p^iq pqfii mobpbkq fk qeb jlabi alj^fk lsbo qeb qlq^i p^iq j^pp&+
>ilkd qeb pfjri^qbaS ct; lk bpqfj^qbp ^ob milqqba qeb l_pbosba slirjbp %]l_pbosba$& ^ka bpqfj^qbp _^pba lk `olpp*pb`qflkp lo
j^mp %]bpqfj^qba$&+ Qeb lo^kdb `lilro fkqa fkaf`^qb qeb bccb`q lc fk`ob^pfkd qeb buqo^`qflk o^qbp tfqe ^ c^`qlo clro) qeb ifdeq _oltk
`lilro ab`ob^pfkd qebpb o^qbp tfqe ^ c^`qlo /+2) pfjfi^o ql qeb rk`boq^fkqfbp l_pbosba fk q^_ib/+ Qeb alqqba ifkb mobpbkqp
qa = /-- vb^o+ >k fkcfkfqbqa fjmifbp qe^q qeb afccrpb ob`e^odb lc fkcfiqo^qba o^fkc^ii bu`bbap qeb buqo^`qflk o^qb+

Qlh^o) ^ crii ob`lsbov colj qefp qo^kpdobppflk ql qeb
Mibfpql`bkb cobpe dolrkat^qbo slirjb fp pfjri^qba
^p qeb abiq^ moldo^aba) _rq fk jlpq `^pbpS ct;lk
albp klq ob`lsbo+ Fk qeb sbov qef`h dolrkat^qbo pvp*
qbjp %D^kdbp*?o^ej^mrqo^) Ml) Kfib) ^ka Jbhlkd&)
fq pbbjp qe^qS ct e^p klq ob^`eba fqp mlqbkqf^i j^u*
fjrj s^irb fk lkb di^`f^i `v`ib+ Qerp) clo qebpb pvp*
qbjp S ct fp ^ `lkpbos^qfsb bpqfj^qb) _b`^rpb lc lro
p^iq fkfqf^i `lkafqflk+ Dfsbk jlob di^`f^i `v`ibp) tef`e
e^sb obi^qfsb ilkd mboflap lc ilt pb^ ibsbi)S ct tlria
ifhbiv _b i^odbo fk qebpb i^odb abiq^p+ Fk jlpq `^pbp) qeb
o^kdb fk bpqfj^qbaS ct s^irbp fp j^fkiv `^rpba _v qeb
rk`boq^fkqv fk qeb elofwlkq^i evao^rif` `lkar`qfsfqv
lc qeb ^nrfcbop) tfqe qeb Kfib abiq^ ^p bu`bmqflk tebob
qeb molmboqfbp lc qeb ^nrfq^oap ^ob jr`e jlob rk`bo*
q^fk %s^k Bkdbibkbq ^i/-.6&+

1+1+ Bka*pq^qb jbqof`p ^ka croqebo s^ifa^qflk
Cfdrob4 mobpbkqp qeb bka*pq^qb jbqof`p clo qeb .2
abiq^p %pbb q^_ib1 clo qeb obpriqp fk ^ q^_ib&+ Jlpq
abiq^p e^sb ^k lkpelob cobpe dolrkat^qbo slirjb
(S ct; lk ) o^kdfkd colj .-.- ql .-./ j 0) tfqe qeb
j^fk bu`bmqflk _bfkd qeb P^ilrj abiq^ fk Pbkbd^i
tef`e e^p ^ sbov pe^iilt dolrkat^qbo pvpqbj ^ka ^
p^ifkb proc^`b t^qbo pvpqbj+ Fk ^ii `^pbp tebob qebob
^ob l_pbos^qflkp ql s^ifa^qbS ct; lk bpqfj^qbp _^pba
lk pfjri^qflkp) Qeb Jbhlkd abiq^) qeb Oefkb*Jbrpb
abiq^ ^ka Kfib abiq^) lro qeb ildjb^kp lc qeb pfj*
ri^qflkp ^ob lk qeb `lkpbos^qfsb pfab+ Qeb bpqfj*
^qbp _^pba lk obmloqba j^mp ^ka `olpp*pb`qflkp
%D^kdbp*?o^ej^mrqo^) Oba Ofsbo) Hbi^kq^k) ^ka
P^ilrj& ^ob fk ^dobbjbkq tfqe qefp+ Qeb evaoldbl*
ildv lc P^ilrj abiq^ fp mobprj^_iv klq tbii `^mqroba

.-



Bksfolk+ Obp+ Ibqq+.4 %/-//& ./2--. G s^k Bkdbibkbq ^i

fk lro jlabi) ^p qeb pfjri^qbaS ct; lk e^p ^ efde
s^of^k`b ^ka afccbop ^ ilq colj qeb bpqfj^qbaS ct; lk
_^pba lk `olpp*pb`qflkp+ Qeb s^of^k`b fkS ct; lk bpqfj*
^qbp fp pj^ii `ljm^oba ql qeb s^of^k`b fk qeb lcc*
pelob cobpe dolrkat^qbo slirjbp(S ct; lcc)) tef`e fp
`lkqoliiba jlob _v cobb*`lksb`qflk+ Croqebojlob) qeb
ild^ofqejf` jb^kp lc qebpb lccpelob slirjbp ^ob rpr*
^iiv ^q ib^pq ^k loabo lc j^dkfqrab pj^iibo qe^k qebfo
lkpelob `lrkqbom^oqp) bu`bmq clo qeb ?roabhfk ^ka
Hbi^kq^k abiq^+ Qefp fp _b`^rpb qeb lccpelob alj^fk lc
qebpb qtl abiq^p fp ^ ilq i^odbo qe^k fqp lkpelob `lrk*
qbom^oq+ Fq `^k ^ipl _b pbbk qe^q qeb obpfabk`b qfjbp
lc p^iq fk j^kv abiq^p mobprj^_iv bu`bbap qe^q lc ^
di^`f^qflk `v`ib) ^pPfkfqlcqbk e^p ^ s^irb efdebo qe^k
-"+ Cfk^iiv) tb l_pbosb qe^q clro lc qeb pfjri^qba
abiq^p e^sb ^k bumb`qba bue^rpqflk qfjb %qa& qe^q fp
peloqbo qe^k /-- vb^op+ Qeb abiq^p tfqe ilt buqo^`qflk
o^qbp fk qeb M@O*DIL?T? a^q^ %Qlh^o& lo ^ efde
ob`e^odb %Jfppfppfmmf) Ml) Hbi^kq^k) ?roabhfk& e^sb
^ i^odb bue^rpqflk qfjb+ Jriqfmivfkd buqo^`qflkp _v
^ c^`qlo clro `^rpbp kfkb lc qeb abiq^p ql e^sb ^qa
peloqbo qe^k /-- vb^op+ Qeb bue^rpqflk qfjbqa lc qeb
P^ilrj abiq^ s^ofbp pqolkdiv _b`^rpb lc fqp ilt buqo^`*
qflk o^qb ^ka pqolkdiv s^ovfkdS ct; lk+

2+ Afp`rppflk ^ka `lk`irpflk

Tb e^sb `lkar`qba m^iblevaoldblildf` ob`lkpqor`*
qflkp clo .2 abiq^p ^`olpp qeb tloia) s^ovfkd tfabiv
fk dbljbqov) ifqelildv) ^ka _lrka^ov `lkafqflkp+
Qeb obpriqp pelt qe^q cobpe dolrkat^qbo obplro`bp
lc qebpb ^ob^p e^sb bumbofbk`ba i^odb `e^kdbp lsbo
qfjb) bpmb`f^iiv ^q qeb pq^oq lc qeb Elil`bkb %6 h^&)
tebk qeb brpq^qf` pb^ ibsbi fk`ob^pba o^mfaiv+ Qeb
cobpe dolrkat^qbo obplro`bp lc qtl pfjri^qba pj^i*
ibo abiq^p) k^jbiv qeb ?roabhfk ^ka Qlh^o) bumbof*
bk`b ^ `ljmibqb ob`lsbov ql Mibfpql`bkb cobpet^qbo
slirjbp ^cqbo qeb Elil`bkb qo^kpdobppflk+ Fk qeb cfbia)
qo^`bp lc qeb m^pq j^ofkb qo^kpdobppflkp ^ob pqfii clrka
fk qebpb abiq^p %C^ppbq ^i/--4) Biho^fi ^ka L_fba
/-.0&) qerp qeb cobpe dolrkat^qbo slirjbp fk qebpb
pj^ii abiq^p ^ob mobprj^_iv lsbobpqfj^qba+ > mlppf_ib
bumi^k^qflk clo qefp lsbobpqfj^qflk fp qe^q ^ pfkdib
mlolpfqv jlabi) ^p rpba fk qefp obpb^o`e) fp klq ^_ib
ql `^mqrob qeb q^fifkd lc ^ m^ppfkd p^iq colkq+ > ar^i*
mlolpfqv jlabi j^k^dbp ql `^mqrob qefp mebkljbklk
%Ir bq ^i/--6&) tef`e tlria obpriq fk ^ piltbo cirpe*
fkd lc p^iq t^qbo ^cqbo qeb Elil`bkb qo^kpdobppflk+ Clo
qeb i^odbo abiq^p) eltbsbo) lro pfjri^qflkp mlppf_iv
rkabobpqfj^qb qeb ^s^fi^_ib lkpelob cobpe dolrkat^*
qbo obplro`bp %S ct;lk&) ^p peltk _v Qeb Oba Ofsbo)
qeb Kfib) Oefkb*Jbrpb) ^ka ql ^ ibppbo abdobb qeb
Jbhlkd) D^kdbp*?o^ej^mrqo^ ^ka Hbi^kq^k abiq^
fk cfdrob4+ Kb^oiv ^ii abiq^p mlppbpp lkpelob cobpe
dolrkat^qbo slirjbp qe^q o^kdb _bqtbbk .-.- ql .-./

j 0 %/ XOba OfsboZ ql /5- XMlZ j0,j/& ^ka lccpelob
cobpe dolrkat^qbo slirjbp qe^q ^ob mobprj^_iv lkb
lo jlob loabop lc j^dkfqrab pj^iibo+ @ljm^ofkd
qebpb slirjbp ql mobpbkq*a^v ob`e^odb lc fkcfiqo^qba

o^fkc^ii ^ka buqo^`qflk o^qbp peltp qe^q clro abiq^p
e^sb ^ cobpe dolrkat^qbo bue^rpqflk qfjbqa lc ibpp
qe^k /-- vb^op ^ka ^ob mobprj^_iv ^q ofph) ^klqebo
clro jfdeq _b ^q ofph tfqe fk`ob^pfkd buqo^`qflkp) ^ka
pfu abiq^p e^sb ^ ilt ofph pfk`b qebv ob`bfsb ^jmib
ob`e^odb lc fkcfiqo^qba o^fkc^ii lo e^sb ifqqib dolrka*
t^qbo buqo^`qflkp+ Qebqa `ljmrqba clo qeb P^ilrj
abiq^ e^a ^ sbov efde s^of^k`b+

Q̂ _ib0 molsfabp) _^pba lk ifqbo^qrob) qeb ob^plkp
tev dolrkat^qbo fp rpba o^qebo qe^k proc^`b t^qbo fk
qeb `lkpfaboba abiq^p+ Tb l_pbosb qe^q dolrkat^qbo fp
buqo^`qba clo t^qbo nr^ifqv ob^plkp fk jlpq abiq^p) qeb
?roabhfk _bfkd qeb lkiv bu`bmqflk+ Qeb jlpq `lj*
jlk fpprbp tfqe proc^`b t^qbo ^ob p^ifkfqv) `^rpba _v
bfqebo qfa^i afccbobk`bp lo bs^ml`lk`bkqo^qflk) ^ka
krqofbkqp) lcqbk `^rpba _v lsbo cboqfifw^qflk lo erj^k
t^pqb bccirbkqp+ Qbk abiq^p bumbofbk`b p^ifkb proc^`b
t^qbo) ^ka bfdeq abiq^p bumbofbk`b ^k ^_rka^k`b lc
krqofbkqp fk qebfo proc^`b t^qbo+ Fk lkiv cfsb abiq^p)
dolrkat^qbo t^p buqo^`qba clo nr^kqfq^qfsb ob^plkp
_b`^rpb lc proc^`b t^qbo p`^o`fqv+ Tb e^sb ifpqba
tebqebo abiq^p e^sb p^ifkb proc^`b t^qbo ^ka qebfo
bue^rpqflk ofph %qa < /-- vb^op& fk q^_ib1+ Klqb qe^q
qeb Kfib ^ka Oefkb*Jbrpb tbob ^mmlfkqba obpmb`q*
fsbiv ^ efde ^ka ilt ofph) fkpqb^a lc ^ jbafrj ofph)
^p tb `loob`qba qebfo buqo^`qflk o^qbp tfqe qeb ^s^fi*
^_ib cfbia a^q^) ^ka qerp obpmb`qfsbiv rpba1.- N ^ka
-.1 N clo qebpb abiq^p %q^_ib/&+ Croqebojlob) qeb
P^ilrj t^p ^mmlfkqba ^k rk`boq^fk ofph dfsbk qeb
efde s^of^k`b fkS ct;lk+ Qebob ^ob clro abiq^p qe^q
e^sb _lqe ^ efde cobpe dolrkat^qbo bue^rpqflk ofph
^ka proc^`b t^qbo p^ifkfqv fpprbp) k^jbiv qeb D^kdbp*
?o^ej^mrqo^) qeb Kfib) qeb Mb^oi) qeb V̂ kdqwb abiq^+
Qeb Jbhlkd ^ka Oba Ofsbo abiq^) ^ipl prccbofkd colj
p^ifkb proc^`b t^qbo) `roobkqiv mlppbpp ^jmib cobpe
dolrkat^qbo obplro`bp) _rq ^ob pboflrpiv rkabo mobp*
prob tfqe fk`ob^pfkd buqo^`qflkp+

Qeb abcfkfqflk lcqa albp klq ^``lrkq clo
bke^k`ba ob`e^odb colj ofsbop %?obabelbcq/--/&)
tef`e fp ifhbiv qeb j^fk plro`b lc dolrkat^qbo
ob`e^odb fk `^pb lc fkqbkpfsb mrjmfkd fk abiq^f`
^ob^p+ Tb abif_bo^qbiv ibcq qefp qboj lrq lc qeb prp*
q^fk^_fifqv jb^probqa) _b`^rpb qeb rpbcrikbpp lc ofs*
bofkb ob`e^odb clo cobpet^qbo prmmiv fp nrbpqflk^_ib+
Dolrkat^qbo fp rpr^iiv buqo^`qba fk abiq^p _b`^rpb lc
^k fkprccf`fbkq proc^`b t^qbo nr^ifqv %q^_ib0&+ Ofsbo*
fkb ob`e^odb `lkq^jfk^qba tfqe mliirq^kqp qe^q _ob^h
altk lo ^ob ^aplo_ba ql pbafjbkqp jfdeq _b dlla
bklrde clo buqo^`qflk ^cqbo qob^qjbkq+ >k bu^jmib lc
qefp fp qeb Oefkb t^qbo qe^q fp cfopq qob^qba ^ka qebk
rpba ql ^oqfcf`f^iiv ob`e^odb aofkhfkd t^qbo obplro`bp
fk qeb Kbqeboi^kap %Pqrvcw^ka.664&+ Eltbsbo) tebk
proc^`b t^qbo fp p^ifkb) ofsbofkb ob`e^odb tfii mol*
dobppfsbiv p^ifkfwb dolrkat^qbo obplro`bp) do^ar^iiv
obkabofkd qebpb obplro`bp rkrp^_ib+ Qefp fp qeb `^pb
clo .- lrq lc qeb pqrafba .2 abiq^p %q^_ibp0 ^ka 1&) pl
clo qebpb ^q ib^pqqa fp ^ rpbcri jbqof`+ > `lj_fk^qflk
lc ^ iltqa ^ka p^ifkb ob`e^odb ib^ap ql moldobppfsbiv
p^ifkb dolrkat^qbo obplro`bp lk ^ erj^k qfjbp`^ib)

..
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Q̂ _ib 0+Ob^plkp clo dolrkat^qbo buqo^`qflk clo .2 abiq^p+ Qeb FA `lirjk obcbop ql qeb pvj_li krj_bo fk cfdrobp2 ^ka ?.+

Ob^plkp ql buqo^`q dolrkat^qbo

Abiq^ FA
Mol_ibjp tfqe t^qbo
nr^kqfqv

Mol_ibjp tfqe t^qbo
nr^ifqv proc^`b t^qbo Obcbobk`bp

?roabhfk . Proc^`b t^qbo p`^o`fqv
%aov pb^plk&

Æ A^sfpbq ^i%/-.1&

@e^l Mo^v^ / Æ ?^`qbof^) Krqofbkqp)
Qro_fafqv

Pfj^`e^v^ bq ^i%/---&

D^kdbp*?o^ej^mrqo^ 0 Proc^`b t^qbo p`^o`fqv
%aov pb^plk&

P^ifkfqv) Krqofbkqp Pe^jpraare^ bq ^i
%/-..&) >vbopbq ^i
%/-.3&

Hbi^kq^k 1 Æ Qro_fafqv %pbafjbkqp& Pbcfbbq ^i%/-.5&
Jbhlkd 2 Æ P^ifkfqv) Krqofbkqp Jfkaboelra bq ^i

%/-.4&) Bpi^jfbq ^i
%/-/.&

Jfppfppfmmf 3 Æ P^ifkfqv) Qbjmbo^qrob
%Bkbodv mi^kqp&

IDTO@ % /-./&) IMEF
^ka >>B % /-.3&

Kfib 4 Æ P^ifkfqv) Krqofbkqp Bi*>de^bq ^i%/-.4&
Mb^oi 5 Æ P^ifkfqv) Krqofbkqp Ir bq ^i%/--6&) Pef

^ka Gf^l %/-.1&
Ml 6 Æ P^ifkfqv Df^j_^pqf^kfbq ^i

%/-.0&)
@lilj_^kf bq ^i
%/-.3&

Oba Ofsbo .- Æ P^ifkfqv) Krqofbkqp) @^ bq ^i%.661&)
El^kd bq ^i%/-.5&

Oefkb*Jbrpb .. Proc^`b t^qbo p`^o`fqv Krqofbkqp) Mbpqf`fabp Mbiibk_^od %.664&)
Lrab
Bppfkhbq ^i%/-.-&

P^ilrj ./ Æ P^ifkfqv C^vbbq ^i%/--2&
Qlh^o .0 Proc^`b t^qbo p`^o`fqv P^ifkfqv Biho^fi ^ka L_fba

%/-.0&
V̂ kdqwb .1 Æ P^ifkfqv) Krqofbkqp) A^f bq ^i%/-..&)

Pefbq ^i%/-./&
Vbiilt Ofsbo .2 Æ Krqofbkqp @ebk bq ^i%/--4&)

C^k bq ^i%/-./&

tef`e jb^kp qeb abiq^$p `^m^`fqv ql tfqepq^ka mboflap
lc t^qbo p`^o`fqv ab`ob^pbp+ Qefp `lj_fk^qflk bufpqp
fk clro abiq^p %D^kdbp*?o^ej^mrqo^) Kfib) Mb^oi) ^ka
V̂ kdqwb&) ^ka ^ofpbp fk qtl jlob abiq^p tfqe fk`ob^pba
buqo^`qflk o^qbp %Jbhlkd ^ka Oba Ofsbo& %q^_ib1&+

Pljb croqebo obj^ohp pelria _b j^ab lkqa+ >qa
lc /-- vb^op albp klq jb^k qe^q qeb cobpe dolrkat^*
qbo slirjbp ^ob p^cbdr^oaba clo /-- vb^op+ ?bclobqa
fp ob^`eba) abiq^p ^iob^av c^`b jlob il`^i*p`^ib mol_*
ibjp colj dolrkat^qbo buqo^`qflk) pr`e ^p bke^k`ba
p^iq t^qbo fkqorpflk %Jf`e^bibq ^i/-.4& ^ka rm`lk*
fkd %Tbokbo bq ^i/-.0) M^rt bq ^i/-.2&+ Fk qeb i^q*
qbo `^pb) mrjmfkd obpriqp fk ^ ofpb lc p^ifkb dolrka*
t^qbo %G^hlslsf b̀q ^i/-.3& ^ka croqebojlob qeb
fkar`ba sboqf`^i dolrkat^qbo sbil`fqfbp tfii fk`ob^pb
jb`e^kf`^i afpmbopflk ^ka `^rpb jfufkd lc cobpe ^ka
p^ifkb dolrkat^qbo %Welrbq ^i/--2&+ Qeb i^qqbo mol*
`bpp fk`ob^pbp qeb p^ifkfqv lc qeb mrjmba dolrka*
t^qbo _b`ljfkd p^ifkb) j^hfkd fq rkrp^_ib+ Rkabo*
kb^qe ^_^kalkba tbiip) ^ qef`h _o^`hfpe wlkb `^k
mbopfpq clo qbkp lc vb^op) pfdkfcf`^kqiv efkabofkd qeb
obpq^oq lc qebpb tbiip %Welrbq ^i/--2&+ >k bu^jmib
lc qebpb il`^i*p`^ib mol_ibjp `^k _b clrka fk qeb

Oefkb*Jbrpb abiq^) tebob fpprbp tfqe p^ifkb dolrka*
t^qbo al bufpq kb^o qeb `l^pq abpmfqb fq e^sfkd ^ ilt
ofph fk q^_ib1 %Abipj^k bq ^i/-.5&+

>klqebo obj^oh fp qe^qqa tfii mobprj^_iv
ab`ob^pb) pfk`b buqo^`qflk o^qbp ^ob bumb`qba ql
fk`ob^pb fk jlpq ^ob^p) ^p `^k _b pbbk clo ^ clroclia
fk`ob^pb fk buqo^`qflk o^qbp fk cfdrob4+ Obar`fkd
buqo^`qflkp) lk qeb lqebo e^ka) `^k fk`ob^pbqa _v
^k loabo lc j^dkfqrab+ Qeb clroclia fk`ob^pb lcN
fk cfdrob4 j^v pbbj i^odb) _rq jfka qe^q pfjfi^o
fk`ob^pbp ^ob bumb`qba clo abiq^p tfqe ^ _lljfkd
mlmri^qflk) pr`e ^p qeb Kfib Abiq^ %J^_olrhbq ^i
/-.5&+ Fk ^aafqflk) M@O*DIL?T? rkabobpqfj^qba
qlq^i buqo^`qflk o^qbp fk qeb Kfib Abiq^ ^ka D^kdbp*
?o^ej^mrqo^ colj il`^i a^q^ _v ^ c^`qlo clro+ M@O*
DIL?T?$p t^qbo ^iil`^qflk p`ebjb e^p ^ qbkabk`v
ql rkabobpqfj^qb buqo^`qflk o^qbp fk abiq^p) ^p qeb
`roobkq sbopflk lc qeb jlabi albp klq fk`lomlo^qb
qeb bccb`qp lc proc^`b t^qbo nr^ifqv %Prq^krag^g^bq ^i
/-.5&+ Pfk`b fk qbojp lc t^qbo nr^kqfqv) ^jmib proc^`b
t^qbo fp rpr^iiv ^s^fi^_ib fk jlpq abiq^p) dolrkat^qbo
fp lkiv buqo^`qba j^fkiv _b`^rpb lc ^k fkprccf`fbkq
proc^`b t^qbo nr^ifqv %q^_ib0&+ Lk qeb lqebo e^ka)

./
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Q̂ _ib 1+Bka pq^qb obpriqp+S ct ebob pq^kap clo qeb lkpelob cobpe t^qbo slirjb %j 0&) qeb jfk) ^sd) j^u) l_p) bpq prccfubp obpmb`qfsbiv pq^ka
clo jfkfjrj) ildjb^k) j^ufjrj) l_pbosba) ^ka bpqfj^qba+N ^ka O fp qeb buqo^`qba dolrkat^qbo ^ka ob`e^odb ciru %j 0=a&+qa fp qeb
bue^rqflk qfjb %v&) qebn2 prccfu fkaf`^qbp qeb bue^rpqflk qfjb `ljmrqba rpfkd ^N jriqfmifba tfqe ^ c^`qlo 1 ^ka ]Ofph$ fp qeb ofph lc
dolrkat^qbo bue^rpqflk+

Abiq^ S ct; jfk S ct; ^sd S ct; j^u S ct; l_p S ct; bpq N O

?roabhfk 2:. � .-+ -6 2:/ � .-+ -6 2:/ � .-+ -6 .:5 � .-+ -2 2:5 � .-+ -3

@e^l Mo^v^ 1:3 � .-+ .- 0:0 � .-+ .. 2:5 � .-+ .. 3:/ � .-+ -5 /:5 � .-+ -4

D^kdbp*?o^ej^mrqo^ .:/ � .-+ ./ .:3 � .-+ ./ /:. � .-+ ./ /:4 � .-+ ./ .:0 � .-+ .- 2:- � .-+ -6

Hbi^kq^k 3:1 � .-+ -6 .:5 � .-+ .- 2:6 � .-+ .- 0:0 � .-+ .- 1:0 � .-+ -3 /:4 � .-+ -4

Jbhlkd 5:- � .-+ .- 0:3 � .-+ .. .:0 � .-+ ./ 5:4 � .-+ .. 5:- � .-+ -5 3:5 � .-+ -5

Jfppfppfmmf .:2 � .-+ .. /:3 � .-+ .. 1:3 � .-+ .. 0:2 � .-+ -4 .:/ � .-+ -6

Kfib /:6 � .-+ .. 1:0 � .-+ .. 2:2 � .-+ .. 5:. � .-+ .. 3:3 � .-+ -5 -:- � .-+ --

Mb^oi 4:- � .-+ -6 5:4 � .-+ -6 .:0 � .-+ .- 2:/ � .-+ -4 .:5 � .-+ -3

Ml 2:1 � .-+ .- /:/ � .-+ .. 2:3 � .-+ .. 5:3 � .-+ -/ /:6 � .-+ -5

Oba Ofsbo .:4 � .-+ .- 0:/ � .-+ .- 1:4 � .-+ .- .:0 � .-+ .. .:. � .-+ -5 /:0 � .-+ -4

Oefkb*Jbrpb 4:/ � .-+ .- .:3 � .-+ .. /:4 � .-+ .. 0:0 � .-+ .. 3:1 � .-+ -5 0:1 � .-+ -5

P^ilrj -:- � .-+ -- /:5 � .-+ -0 .:. � .-+ -5 0:1 � .-+ .- 2:2 � .-+ -- -:- � .-+ --

Qlh^o .:. � .-+ .- .:1 � .-+ .- .:3 � .-+ .- .:5 � .-+ -1 3:6 � .-+ -3

V̂ kdqwb .:2 � .-+ .. .:4 � .-+ .. .:5 � .-+ .. 5:2 � .-+ -5 3:/ � .-+ -4

Vbiilt Ofsbo .:. � .-+ .. .:/ � .-+ .. .:/ � .-+ .. .:/ � .-+ -6 1:3 � .-+ -5

Abiq^ qa jfk qa ^sd qa j^u qa ^sd;n2 Ofph
P^ifkb proc^`b
t^qbo

?roabhfk 1 1 1 1 Ilt Klq Mobpbkq
@e^l Mo^v^ 2:5 � .-+ -. 2:0 � .-+ -/ 6:3 � .-+ -/ 6:1 � .-+ -. Jbafrj Klq Mobpbkq
D^kdbp*?o^ej^mrqo^ .:0 � .-+ -/ .:6 � .-+ -/ /:2 � .-+ -/ 3:1 � .-+ -- Efde Mobpbkq
Hbi^kq^k 1 1 1 1 Ilt Klq Mobpbkq
Jbhlkd 4:- � .-+ -/ 0:. � .-+ -0 .:. � .-+ -1 .:. � .-+ -/ Jbafrj Mobpbkq
Jfppfppfmmf 1 1 1 1 Ilt Mobpbkq
Kfib 0:6 � .-+ -/ 3:. � .-+ -/ 4:6 � .-+ -/ .:/ � .-+ -/ Efde ^ Mobpbkq
Mb^oi .:- � .-+ -/ .:1 � .-+ -/ /:/ � .-+ -/ 1:5 � .-+ -- Efde Mobpbkq
Ml 1 1 1 1 Ilt Mobpbkq
Oba Ofsbo .:2 � .-+ -/ 0:. � .-+ -/ 1:5 � .-+ -/ /:5 � .-+ -. Jbafrj Mobpbkq
Oefkb*Jbrpb /:. � .-+ -/ 1:6 � .-+ -/ 5:2 � .-+ -/ /:. � .-+ -. Ilt ^ Klq Mobpbkq
P^ilrj .:- � .-+ -- /:6 � .-+ -. .:6 � .-+ -4 /:0 � .-+ -. Rk`boq^fk Mobpbkq
Qlh^o 1 1 1 1 Ilt Mobpbkq
V̂ kdqwb .:1 � .-+ -/ .:4 � .-+ -/ .:6 � .-+ -/ 1:3 � .-+ -- Efde Mobpbkq
Vbiilt Ofsbo .:/ � .-+ -/ .:0 � .-+ -/ .:0 � .-+ -/ /:- � .-+ -- Efde Klq Mobpbkq
^ Qeb ofph lc qeb Kfib ^ka Oefkb*Jbrpb abiq^ e^sb _bbk obpmb`qfsbiv fk`ob^pba ^ka ab`ob^pba) _b`^rpb il`^i a^q^ cloN t^p ^s^fi^_ib+

qeb efdebo buqo^`qflk o^qbp lc M@O*DIL?T? fk qeb
Oefkb*Jbrpb abiq^ ^ob mobprj^_iv `^rpba _v qeb c^`q
qe^q lro jlabi ^ob^ albp klq fk`irab qeb f`b*mrpeba
p^kav jlo^fkbp+ J^kv buqo^`qflkp fk qeb Kbqebo*
i^kap ^ob il`^qba fk qebpb jlo^fkbp) _b`^rpb lc fqp
dlla t^qbo nr^ifqv %Pqrvcw^ka ^ka Pqrroj^k/--3)
Ab I^kdb bq ^i/-.1&+

Qeb rk`boq^fkqv molm^d^qba _vN ^ccb`qbaqa jlob
pbsbobiv qe^k qeb rk`boq^fkqv molm^d^qba _vS ct;lk+
Qeb Oefkb*Jbrpb ^ka Kfib abiq^ _lqe peltba pqolkd
boolo fk buqo^`qba dolrkat^qbo %q^_ib/&) tef`e
^ccb`qbaqa jlob qe^k qeb rk`boq^fkqv fkS ct;lk+S ct;lk
t^p bpqfj^qba tfqe ^k ^``bmq^_ib rk`boq^fkqv clo qefp
pqrav %cfdrob4&) abpmfqb qe^q jlpq lc qeb pfjri^qflkp
afa klq pfjri^qb ^ dolrkat^qbo p^ifkfqv afpqof_rqflk
tef`e `loobpmlkap ql qeb l_pbosba tbii abmqe afpqof*
_rqflkp %cfdrob1&+ Tb qebobclob abbj qebpb pfjri^*
qflkp ^``bmq^_ib clo qefp _ol^a) dbkbo^i ^k^ivpfp) _rq

buqo^ tloh tlria _b obnrfoba ql ^k^ivwb pj^iibo p`^ib
dolrkat^qbo p^ifkfqv fpprbp+

Cfk^iiv) tb tlria ifhb ql pqobpp qe^q clo 6 lrq lc
.2 pfjri^qba abiq^p %cfdrobp3 ^ka 4&) cobpe dolrka*
t^qbo slirjbp tbob clojba lsbo sbov ilkd qfjbp*
`^ibp+ Qeb c^`q qe^q j^khfka `roobkqiv ^iob^av e^p qeb
`^m^`fqv ql bue^rpq qeb cobpe dolrkat^qbo slirjbp
clo pfu lc qebpb %Kfib) Mb^oi) V̂ kdqwb) Vbiilt Ofsbo)
Jbhlkd) ^ka D^kdbp*?o^ej^mrqo^&) rkalfkd qelr*
p^kap lc vb^op lc k^qro^i absbilmjbkq tfqefk qeobb
erj^k ifcb pm^kp) fp `lk`bokfkd+ Qeb cobpe dolrka*
t^qbo obplro`bp pelria _b `^obcriiv j^k^dba fk qeb
abiq^p qe^q e^sb mllo nr^ifqv proc^`b t^qbo) ^p obmi^*
`fkd dlla nr^ifqv dolrkat^qbo tfqe mllo nr^ifqv pro*
c^`b t^qbo obar`bp ^ abiq^$p abcbkpbp colj %crqrob&
t^qbo p`^o`fqv+ Obar`fkd dolrkat^qbo buqo^`qflkp `^k
m^v lcc) ^p e^isfkd qeb qlq^i buqo^`qba dolrkat^qbo
lcqbk fk`ob^pbpqa _v ^k loabo lc j^dkfqrab %cfdrob4&+
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A^q^ ^s^fi^_fifqv pq^qbjbkq

Qeb a^q^ qe^q prmmloq qeb cfkafkdp lc qefp pqrav ^ob
lmbkiv ^s^fi^_ib ^q qeb cliiltfkd ROI,ALF7.-+2/5.,
wbklal+302-2-0+

>`hkltibadjbkqp

Tb qe^kh G^^m Kfbkerfp clo ebimfkd tfqe qeb bpqfj*
^qflk lc qfa^i c^`qlop ^ka qfa^i fkqorpflk ibkdqe+ Cro*
qebojlob) tb qe^kh Mefifm Jfkaboelra ^ka Ifarfk
?rodbofkd clo molsfafkd qeb tbii buqo^`qflk a^q^ lc qeb
Jbhlkd ^ka Oefkb*Jbrpb abiq^ obpmb`qfsbiv+ Fk ^aaf*
qflk) tb qe^kh Gllpq Abipj^k clo molsfafkd qeb p^ifk*
fqv a^q^ lc qeb Oefkb*Jbrpb abiq^+ Cfk^iiv) tb ifhb ql
qe^kh qeobb ^klkvjlrp obsfbtbop clo qebfo ^fa fk qeb
fjmolsbjbkq lc qefp j^krp`ofmq
%s^k Bkdbibk/-//&+ Qefp obpb^o`e e^p _bbk prmmlo*
qba _v qeb Kbaboi^kapb Lod^kfp^qfb sllo Tbqbkp`e^m*
mbifgh Lkabowlbh %KTL& rkabo qeb Kbt Abiq^ mol*
do^jjb %Do^kq Kl+ 536+.2+-.0&) ^ka _v Abiq^obp$
pqo^qbdf` obpb^o`e molgb`qpT̂ qbo Obplro`bp# Ilkd*
qboj Abiq^ Absbilmjbkqp+ Pfjri^qflkp tbob `^oofba
lrq lk qeb Arq`e k^qflk^i prmbo `ljmrqbo @^oqbpfrp
tfqe qeb prmmloq lc qeb PROC @llmbo^qfsb) lk ^k
KTL Mfilq Molgb`q Do^kq+

>mmbkafu >+ Jlabi abp`ofmqflk

Fab^ifwba jlabip lc .2 j^glo abiq^p tbob `ob^qba
_^pba lk ^ pbq lc /. fkmrqp) fk loabo ql `lk`bmqr^ifwb
qeb abiq^p$ dbljbqov) ifqelildv) evaoldblildv) ^ka
_lrka^ov `lkafqflkp+ Qeb jlabi `lk`bmqr^ifw^qflk
t^p _^pba lk b^oifbo tloh fk s^k Bkdbibkbq ^i%/-/-&)
tfqe qtl j^fk afccbobk`bp+ Cfopq) ^ crii di^`f^i `v`ib
%./2 h^& t^p pfjri^qba) pq^oqfkd colj ^k fkfqf^iiv
p^ifkb dolrkat^qbo pvpqbj) fkpqb^a lc e^ic ^ di^`f^i
`v`ib %1- h^& tfqe ^k fkfqf^iiv cobpe dolrkat^qbo pvp*
qbj+ Pb`lka) fk qefp obpb^o`e) fkmrqp tbob pbib`qba ql
`ob^qb kfkb obmobpbkq^qfsb jlabip %pb`qflk>+1& clo
b^`e abiq^) fkpqb^a lc qeb mrobiv pvkqebqf` tloh fk s^k
Bkdbibkbq ^i%/-/-&) tef`e t^p obnrfoba clo qeb dil_^i
pbkpfqfsfqv ^k^ivpfp fk qe^q pqrav+ Qeb obmobpbkq^qfsb
fkmrqp ^ob _^pba lk ^ ifqbo^qrob pqrav %pb`qflk>+1&)
clo tef`e qeb s^irbp ^ob ifpqba fk q^_ib>. + Qeb kbuq
pr_pb`qflkp tfii abp`of_b qeb `ob^qflk lc qeb jlabip$
`ljmlkbkqp+ > sfpr^i prjj^ov clo ^ii fkmrqp qe^q
pbq pm^qf^i ^pmb`qp lc qeb jlabi ^ob prjj^ofwba fk
cfdrob>. +

>+.+ Dbljbqov
Cfopq) ^ c^k pe^mba abiq^ t^p `ob^qba _v pbqqfkd ^
qlq^i ibkdqe %I& ^ka ^ pb`qlo ^kdib %φc& fk qeb elof*
wlkq^i mi^kb+I fp pr_afsfaba fk ^k lkpelob ibkdqe
%I^&) f+b+ qeb afpq^k`b _bqtbbk abiq^ ^mbu ql `l^pqifkb)
^ka ^k lccpelob ibkdqe %I_&) f+b+ qeb afpq^k`b _bqtbbk

qeb `l^pqifkb ^ka qeb cllq lc qeb `l^pq^i pilmb+
Qebobclob7I = I^ + I_+ Qeb fkmrqpα)β) ^kaγ pmb`fcv
obpmb`qfsbiv qeb pilmb lc qeb lkpelob m^oq) qeb `l^pq^i
pebic ^ka `l^pq^i pilmb+ Cfk^iiv)E ^ ^ka E _ obpmb`q*
fsbiv pbq qeb abmqe lc qeb ^nrfcbo ^q qeb abiq^ ^mbu ^ka
qeb `bkqbo lc qeb `l^pqifkb+ Qeb evaoldblildf`^i _^pb
fp `lk`bmqr^ifwba ^p ^ e^ic*biifmplfa ^`olpp qebφ � w
mi^kb+

>+/+ Ifqelildv ^ka evaoldblildv
Qeb ifqelildv t^p `lk`bmqr^ifwba abqbojfkfpqf`^iiv+
Lk qlm ^ `lkcfkfkd i^vbo t^p mlpfqflkba) tef`e colj
qeb `l^pqifkb) ob^`eba rm qlì lkc qeb afpq^k`b ql
qeb ^mbu+ Rkabokb^qe qeb `lkcfkfkd i^vbo) ^ krj*
_boK ^nq lc ^nrfq^oap tbob mlpfqflkba+ B^`e ^nrfq^oa
t^p fk`fpba _v ^ krj_boK m^i lc pqo^fdeq m^ibl`e^k*
kbip) ^q ^ obi^qfsb afpq^k`bpm^i colj m^ibl`e^kkbip fk
^k lsboivfkd ^nrfq^oa+ĉ nq pbqp qeb obi^qfsb qef`hkbpp
lc `i^v fk qeb pbafjbkq `lirjk+ Qeb evaoldblildv
t^p pmb`fcfba _v pbqqfkd qeb mlolpfqv %k&) qeb elof*
wlkq^i evao^rif` `lkar`qfsfqv lc qeb ^nrfcbop %H e;^nc&)
qeb sboqf`^i evao^rif` `lkar`qfsfqv lc qeb ^nrfq^oap
%H s;^nq&) ^p qebpb tbob qeb fkmrqp rpr^iiv molsfaba
fk qeb ifqbo^qrob) ^aebofkd ql qeb j^fk dolrkat^*
qbo cilt afob`qflkp %Aljbkf`l ^ka P`et^oqw.66-&+
Qebpb tbob `lksboqba ql Ĥ s;^nc ^ka ^ H e;^nq tfqe qeb
^kfplqolmv %H e,H s&+ Abmlpfqflk lc qeb `lkcfkfkd i^vbo
t^p pfjri^qba _v `lksboqfkd qeb evao^rif` `lkar`q*
fsfqv lc qeb `biip fk qeb `lkcfkfkd i^vbo coljH e;^nc ql
H e;^nqarofkd qeb j^ofkb obdobppflk+ Qeb ilkdfqrafk^i
afpmbopfsfqv^it^p cfuba ql / j) ^ obmobpbkq^qfsb s^irb
clo obdflk^i jlabip %Wb`ebq ^i/-.2&+ Qebpb tbob `lk*
sboqba ql ^ qo^kpsbop^i afpmbopfsfqv ^ka sboqf`^i afp*
mbopfsfqv _v jriqfmivfkd^i tfqe ^ c^`qlo -+. ^ka -+-.
obpmb`qfsbiv %Wb`ebq ^i/-.2&+

>+0+ ?lrka^ov `lkafqflkp
Tb rpba qeb jbaf^k lrq lc qeb bkpbj_ib brpq^qf`
pb^ ibsbi abofsba _v Pmo^qq ^ka Ifpfb`hf %/-.3& lc qeb
i^pq ./2 h^ ql pbq qeb eb^ap lccpelob ^ka abqbojfkb
qeb `l^pqifkb+ Qeb `lab rpba %fJLA*TN&) obnrfobp
`lkpq^kq pb^ ibsbip fk pqobpp mboflap) pl b^`e pqobpp
mbofla t^p pbq ql fqp jb^k pb^ ibsbi+ Tb rpba pqobpp*
mboflap lc 5--- vb^op arofkd qeb Mibfpql`bkb) ^ka
obcfkba qebj pq^oqfkd colj .. h^) ^p arofkd qefp mbofla
qeb pb^ pq^oqba ql ofpb sbov o^mfaiv %cfdrob0%`&&+ >
j^ofkb qo^kpdobppflk t^p clo`ba _vqqo )̂ tef`e fp qeb
qfjb tebk qeb qo^kpdobppflk ob^`eba fqp j^ufjrj
buqbkq) ^kaiqo )̂ tef`e fp qeb m^oq lc qeb lkpelob ibkdqe
I^ `lsboba _v qeb qo^kpdobppflk ^q j^ufjrj buqbkq+
Lkpelob proc^`b t^qbo t^p `lk`bmqr^ifwba ^p ^ ifkb^o
ab`ob^pfkd molcfib colj qeb abiq^ ^mbu tfqe `lkpq^kq
ebfdeq qlt^oap qeb `l^pqifkb) tef`e s^ofba fk ebfdeq
^ka il`^qflk ^ilkd tfqe qeb pb^ ibsbi `rosb+ P^ifkb
proc^`b t^qbo fkqorpflk fk qeb proc^`b t^qbo pvpqbj
t^p fk`iraba ^p ^ ifkb^o p^ifkfqv molcfib) tef`e pq^o*
qba ^q qeb `lk`bkqo^qflk lc pb^ t^qbo ^q qeb `l^pqifkb)
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ab Jlkqbqv S) O^a^hlsfq`e L) Ŝ iibq*@lrilj_ @) ?i^slru ? ^ka
Qo^sf V /--5 Dbl`ebjf`^i bslirqflk ^ka qfjbp`^ib lc
pb^t^qbo fkqorpflk fk ^ `lkcfkba `l^pq^i ^nrfcbo7 `^pb lc qeb
Oelkb Abiq^ .0qe FTO> Tloia T̂ qbo @lkdobpp %Jlkqmbiifbo)
.¬1 Pbmqbj_bo /--5&

Abipj^k G O) Er*^*kd H O J) Slp M @) Ab Ilrt M D ?) Lrab
Bppfkh D E M) Pqrvcw^ka M G ^ka ?fbohbkp J C M /-.1
M^ibl*jlabifkd lc `l^pq^i p^iqt^qbo fkqorpflk arofkd qeb
Elil`bkb7 ^k ^mmif`^qflk ql qeb Kbqeboi^kapEvaoli+ B^oqe
Pvpq+ P`f+.5 056.¬6-2

Abipj^k G O) Lrab Bppfkh D E) Erfwbo P) ?llqpj^ E) Jriabo Q)
Wfqj^k M ^ka Oljbol Sbo^pqbdrf ? /-/- >`qr^ifp^qfb wlrq fk
ebq KEFÆqlli_lu KEF wlbq*wlrq jlabiibofkd bk i^kabifgh
jlabi Qb`ekf`^i Obmloq%Rqob`eq7 Abiq^obp&

Abipj^k G bq ^i/-.5 I^odb*p`^ib) mol_^_fifpqf` p^ifkfqv j^mmfkd
rpfkd ^fo_lokb bib`qolj^dkbqf`p clo dolrkat^qbo
j^k^dbjbkq fk Wbbi^ka) qeb Kbqeboi^kapBksfolk+ Obp+ Ibqq+
.0 -51-..

Afbkd K J) Lo_^k M) Lqqbk G) Pqrjmm @) C^vb P ^ka A^pp^odrbp >
/-.4 Qbjmlo^i `e^kdbp fk dolrkat^qbo nr^ifqv lc qeb
P^ilrj `l^pq^i ^nrfcboG+ Evaoli+7 Obd+ Pqra+6 .30¬5/

Afohp C G E) Ofpjf^kql A ^ka Ab Tfq D G .656 Dolrkat^qbo fk
?bh^pf Afpqof`q) Tbpq G^s^) Fkalkbpf^K^q+ Qfgap`eo+4- 14¬22

Aljbkf`l M ^ka P`et^oqw C T .66- Mevpf`^i ^ka @ebjf`^i
Evaoldblildv.pq bak %Qlolkql7 Tfibv&

Bajrkap T J /--. M^i^blt^qbop fk Brolmb^k `l^pq^i
^nrfcbopÆqeb dl^ip ^ka j^fk `lk`irpflkp lc qeb
M>I>B>RU molgb`q Dbli+ Pl`+ Ilkalk Pmb`+ Mr_i+
.56 .¬.3

Bi*>de^ A B) @ilp^p > ^ka Jliib C /-.4 ?bilt qeb o^a^o7 qeb
_llj lc dolrkat^qbo rpb fk qeb `bkqo^i m^oq lc qeb Kfib
Abiq^ fk BdvmqEvaoldbli+ G+/2 .3/.¬0.

.6

https://orcid.org/0000-0002-7628-2548
https://orcid.org/0000-0002-7628-2548
https://orcid.org/0000-0002-7628-2548
https://orcid.org/0000-0003-0931-6944
https://orcid.org/0000-0003-0931-6944
https://orcid.org/0000-0003-0931-6944
https://orcid.org/0000-0002-7411-6562
https://orcid.org/0000-0002-7411-6562
https://orcid.org/0000-0002-7411-6562
https://doi.org/10.1007/s10040-007-0246-1
https://doi.org/10.1007/s10040-007-0246-1
https://doi.org/10.1525/elementa.143
https://doi.org/10.1525/elementa.143
https://doi.org/10.1016/S0070-4571(08)70463-1
https://doi.org/10.1016/S0070-4571(08)70463-1
https://doi.org/10.1002/9781444304350.ch15
https://doi.org/10.1016/j.cageo.2019.05.006
https://doi.org/10.1016/j.cageo.2019.05.006
https://doi.org/10.1016/0025-3227(95)00111-5
https://doi.org/10.1016/0025-3227(95)00111-5
https://doi.org/10.1016/0033-5894(91)90024-Y
https://doi.org/10.1016/0033-5894(91)90024-Y
https://doi.org/10.1186/s12932-016-0036-6
https://doi.org/10.1186/s12932-016-0036-6
https://doi.org/10.1007/s11069-019-03700-6
https://doi.org/10.1007/s11069-019-03700-6
https://doi.org/10.1007/s10040-017-1550-z
https://doi.org/10.1007/s10040-017-1550-z
https://doi.org/10.1111/j.1745-6584.2002.tb02511.x
https://doi.org/10.1111/j.1745-6584.2002.tb02511.x
https://doi.org/10.2208/proer1988.22.213
https://doi.org/10.2208/proer1988.22.213
https://doi.org/10.1016/j.jseaes.2016.05.025
https://doi.org/10.1016/j.jseaes.2016.05.025
https://doi.org/10.1007/s10040-007-0196-7
https://doi.org/10.1007/s10040-007-0196-7
https://doi.org/10.1016/S1001-6058(14)60018-4
https://doi.org/10.1016/S1001-6058(14)60018-4
https://doi.org/10.1006/qres.1996.1878
https://doi.org/10.1006/qres.1996.1878
https://doi.org/10.1016/j.gexplo.2017.01.011
https://doi.org/10.1016/j.gexplo.2017.01.011
https://doi.org/10.1007/s11269-016-1292-z
https://doi.org/10.1007/s11269-016-1292-z
https://doi.org/10.1007/s13280-011-0148-2
https://doi.org/10.1007/s13280-011-0148-2
https://doi.org/10.1111/j.1745-6584.1985.tb01501.x
https://doi.org/10.1111/j.1745-6584.1985.tb01501.x
https://doi.org/10.1016/j.earscirev.2017.10.006
https://doi.org/10.1016/j.earscirev.2017.10.006
https://doi.org/10.1016/j.envsoft.2014.05.009
https://doi.org/10.1016/j.envsoft.2014.05.009
https://doi.org/10.5194/hess-18-3891-2014
https://doi.org/10.5194/hess-18-3891-2014
https://doi.org/10.1088/1748-9326/aad19e
https://doi.org/10.1088/1748-9326/aad19e
https://doi.org/10.1016/j.ejrh.2016.12.082
https://doi.org/10.1016/j.ejrh.2016.12.082
https://doi.org/10.1144/GSL.SP.2001.189.01.02
https://doi.org/10.1144/GSL.SP.2001.189.01.02
https://doi.org/10.1007/s10040-017-1570-8
https://doi.org/10.1007/s10040-017-1570-8


https://doi.org/10.1007/s12517-012-0594-6
https://doi.org/10.1007/s12517-012-0594-6
https://doi.org/10.1016/j.gloplacha.2005.07.004
https://doi.org/10.1016/j.gloplacha.2005.07.004
https://doi.org/10.1038/s43247-021-00208-5
https://doi.org/10.1038/s43247-021-00208-5
https://doi.org/10.1002/ldr.1071
https://doi.org/10.1002/ldr.1071
https://doi.org/10.1111/j.1745-6584.2007.00344.x
https://doi.org/10.1111/j.1745-6584.2007.00344.x
https://doi.org/10.1016/j.scitotenv.2004.10.001
https://doi.org/10.1016/j.scitotenv.2004.10.001
https://doi.org/10.2110/jsr.2006.032
https://doi.org/10.2110/jsr.2006.032
https://doi.org/10.1016/0022-1694(92)90163-P
https://doi.org/10.1016/0022-1694(92)90163-P
https://doi.org/10.1007/s11852-015-0409-5
https://doi.org/10.1007/s11852-015-0409-5
https://doi.org/10.1016/j.jhydrol.2013.07.037
https://doi.org/10.1016/j.jhydrol.2013.07.037
https://doi.org/10.1016/S1364-8152(98)00065-6
https://doi.org/10.1016/S1364-8152(98)00065-6
https://doi.org/10.5194/esurf-6-451-2018
https://doi.org/10.5194/esurf-6-451-2018
https://doi.org/10.1038/516031a
https://doi.org/10.1038/516031a
https://doi.org/10.1016/S0037-0738(00)00041-5
https://doi.org/10.1016/S0037-0738(00)00041-5
https://doi.org/10.1007/s10040-010-0597-x
https://doi.org/10.1007/s10040-010-0597-x
https://doi.org/10.5194/essd-2021-15
https://doi.org/10.5194/essd-2021-15
https://doi.org/10.1016/j.apgeochem.2011.02.007
https://doi.org/10.1016/j.apgeochem.2011.02.007
https://doi.org/10.1007/s10661-017-6435-z
https://doi.org/10.1007/s10661-017-6435-z
https://doi.org/10.1002/2017GL075860
https://doi.org/10.1002/2017GL075860
https://doi.org/10.1080/02626668209491096
https://doi.org/10.1080/02626668209491096
https://doi.org/10.1016/j.advwatres.2016.05.003
https://doi.org/10.1016/j.advwatres.2016.05.003
https://doi.org/10.1111/j.1745-6584.1983.tb00713.x
https://doi.org/10.1111/j.1745-6584.1983.tb00713.x
https://doi.org/10.1371/journal.pone.0108715
https://doi.org/10.1371/journal.pone.0108715
https://doi.org/10.1029/2000WR900243
https://doi.org/10.1029/2000WR900243
https://doi.org/10.1016/j.habitatint.2016.10.006
https://doi.org/10.1016/j.habitatint.2016.10.006
https://doi.org/10.1038/s41467-019-12808-z
https://doi.org/10.1038/s41467-019-12808-z
https://doi.org/10.1016/j.jhydrol.2016.03.050
https://doi.org/10.1016/j.jhydrol.2016.03.050
https://doi.org/10.1038/ngeo2938
https://doi.org/10.1038/ngeo2938
https://doi.org/10.1029/2008WR007643
https://doi.org/10.1029/2008WR007643
https://doi.org/10.3390/w10111690
https://doi.org/10.3390/w10111690
https://doi.org/10.1144/GSL.SP.2001.189.01.08
https://doi.org/10.1144/GSL.SP.2001.189.01.08
https://doi.org/10.1029/2018WR023624
https://doi.org/10.1029/2018WR023624
https://doi.org/10.1002/2017WR020851


Bksfolk+ Obp+ Ibqq+.4 %/-//& ./2--. G s^k Bkdbibkbq ^i

W^jophv A) Lrab Bppfkh D E ^ka ?fbohbkp J C /-.5
Bpqfj^qfkd qeb qef`hkbpp lc rk`lkplifa^qba `l^pq^i ^nrfcbop
^ilkd qeb dil_^i `l^pqifkbB^oqe Pvpq+ P`f+ A^q^
.- .26.¬3-0

Wb`e >) >qqfkdbo P) @sbqhlsf` S) A^d^k D) Afbqof`e M) Cflof >)
Or_fk V ^ka Qbrqp`e D /-.2 Fp rkfnrb p`^ifkd lc ^nrfcbo
j^`olafpmbopfsfqv prmmloqba _v cfbia a^q^<T̂ qbo Obplro+
Obp+2. 433/¬46

We^kd T) Cbkd E) Webkd G) Elfqfkh >) s^k abo Sbdq J) Wer V ^ka
@^f E /-.0 Krjbof`^i pfjri^qflk ^ka ^k^ivpfp lc p^iqt^qbo
fkqorpflk ibkdqep fk qeb Mb^oi Ofsbo Abiq^) @efk^G+ @l^pq+
Obp+/54 04/¬5/

Welr N) ?b^o G ^ka ?bkp^_^q G /--2 P^iqt^qbo rm`lkfkd ^ka ab`^v
_bkb^qe ^ tbii mrjmfkd ^_lsb ^k fkqboc^`b wlkbQo^kpm+
Mlolrp Jbaf^ 3. 004¬30

Wlkd V) Er^kd D) Ptfqwbo > A) Vr C ^ka Vfj T T /--6 >k
bslirqflk^ov jlabi clo qeb Elil`bkb cloj^qflk lc qeb Mb^oi
Ofsbo abiq^) @efkÊlil`bkb.6 ./6¬1/
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