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Clroqbbk� fpli^qbp� lc� ^sf^k�oblsforp�mobsflrpiv� doltk� fk�
`ef`hbk� bj_ovl� ifsbo� `biip� tbob� ^a^mqba� ql� obmif`^qb� fk� ^k�
>cof`^k� dobbk� jlkhbv� &Sbol'� `bii� ifkb,� Qeb� doltqe� `rosbp� lc�
cfsb� sforpbp� pqrafba� fk� Sbol� `biip� peltba� qebj� ql� _b� efdeiv�
`bii+^ppl`f^qba,� Afccbobkq� mol`barobp� tbob� bu^jfkba� clo�
obib^pfkd�qeb� `bii+^ppl`f^qba�sforp� cliiltfkd�molm^d^qflk� fk�
Sbol� `biip*� fk`irafkd� pbsbo^i� cobbwb+qe^t� `v`ibp*� qob^qjbkq�
tfqe� pqbofib� afpqfiiba� abflkfwba� t^qbo� &aaE[L'*� coblk�
buqo^`qflk*� ^ka� qovmpfk� qob^qjbkq,� Fq� t^p� l_pbosba� qe^q�
qob^qjbkq� lc� sforp� fkcb`qba� `riqrobp� tfqe� aaE[L� t^p� qeb�jlpq�
bccb`qfsb*� ^ka� qovmpfk� qob^qjbkq� t^p� qeb� ib^pq� bccb`qfsb�
mol`barob� clo�afppl`f^qflk� lc�sforp� colj� `biip,� Qob^qjbkq�lc�
sforp+fkcb`qba� `riqrobp� tfqe� aaE[L� fp� ^� pfjmib� ^ka� bccb`qfsb�
mol`barob�tef`e� `^k�_b�rpba�tebob� i^odb�^jlrkqp� lc� sforp� ^ob�
obnrfoba� clo� bumbofjbkq^i�mromlpbp,

Bumbofjbkqp�tbob�rkaboq^hbk�ql� `e^o^`qbofwb�qeb�qovmpfk�
pbkpfqfsfqv� lc� /2� ^sf^k� oblsforpbp� fk� obi^qflk� ql� qebfo�
dbklqvmbp*� pbolqvmbp*� ^ka�m^qeldbkf`fqv� fk�a^v+lia� `ef`hp� fk�
^k� ^qqbjmq� ql� absbilm� ^� o^mfa� jbqela� clo� afccbobkqf^qflk� lc�
m^qeldbkf`� colj� klk+m^qeldbkf`� sforp� pqo^fkp,� Qeb� jfdo^qflk�
m^qqbokp� lc� mrofcfba� sfo^i� OK>� lc� qeb� /2� sforpbp� fk� plafrj�
alab`vi� prime^qb+mliv^`ovi^jfab� dbi� bib`qolmelobpfp� peltba�
ebqboldbkbfqv� fk� qeb� /.� alr_ib+pqo^kaba� OK>� dbkljb� pbdjbkqp�
_bqtbbk� fpli^qbp,� Qtl� j^fk� dbklqvmbp� tbob� ob`ldkfwba� lk� qeb�
_^pfp�lc�qeb�jfdo^qflk�m^qqbokp�lc�qeb�J0� dbkb,� Qefp�dolrmfkd�
pbbjba�ql�`loobi^qb�tfqe�pbkpfqfsfqv�lc�qeb�sforpbp�ql�qovmpfk�
fk� qe^q� qeb� J0� dbkb� lc� 3� lc� 3� sforpbp� pbkpfqfsb� ql� qovmpfk�
jfdo^qba� jlob� piltiv*� f,b,*� t^p� i^odbo*� qe^k� qe^q� lc� 5� lc� 6�
qovmpfk� obpfpq^kq� sforpbp,� >k^ivpfp� lc� qeb� pbolildf`^i�
obi^qflkpefmp�lc�6�pbib`qba�sforpbp� fabkqfcfba�qeobb�afpqfk`q�
pbolqvmbp*� lkb�lc�tef`e�e^a�^q�ib^pq�clro�pr_qvmbp,� Rkifhb�qeb�
j^jj^if^k� oblsforpbp*� qovmpfk� pbkpfqfsfqv� lc� qebpb� ^sf^k�
oblsforpbp�t^p� clrka�ql�_b�efdeiv�s^of^_ib�tfqefk�^ka�_bqtbbk�
qeb� pbolqvmbp,� @ljm^ofplk� lc� cfsb� ^sf^k� oblsforpbp*� 1�
obpfpq^kq� ^ka� 0� pbkpfqfsb� ql� qovmpfk*� clo� m^qeldbkf`fqv� fk�
a^v+lia� `ef`hp� cliiltfkd� lo^i� fkl`ri^qflk� peltba� qeb� qovmpfk�
obpfpq^kq� pqo^fkp� ql� _b� jlob� m^qeldbkf`� Jloq^ifqv*� ebm^qf`�
kb`olpfp� ^ka� qbklpvklsfqfp� l``rooba� lkiv� fk� qeb� dolrmp� lc�
`ef`hbkp� fkl`ri^qba� tfqe� qovmpfk� obpfpq^kq� sforpbp,� Qebpb�
sforpbp�^ipl�mbopfpqba� ilkdbo� fk�eb^oq�^ka�el`h�glfkq�qfpprbp�
lc�jlob�`ef`hbkp�qe^k�qeb�qovmpfk�pbkpfqfsb�sforpbp,� Eltbsbo*�
pfk`b�kl� lqebo�m^qelildf`^i�j^kfcbpq^qflkp� lc� ^sf^k� oblsforp�
fkcb`qflk� tbob� l_pbosba� fk� fkl`ri^qba� _foap� _bpfab� qeb�
jloq^ifqv*� ebm^qf`�kb`olpfp�^ka�qbklpvklsfqfp*� fq�`lria�klq�_b�
`lkcfojba� fc�qovmpfk� pbkpfqfsv�mbo� pb�tlria� pbosb� ^p� �̂ o^mfa�
qbpq� clo� fabkqfcf`^qflk� lc�m^qeldbkf`� ^sf^k� oblsforpbp,
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F� tfpe� ql� bumobpp� jv� do^qfqrab� ql� qeb� jbj_bop� lc� qeb�
prmbosfplov�`ljjfqqbb*� Ao�G�?bii^jv*� Ao�@�@e^k*� Ao�GO�Ilkd*� Ao�
>�Ilmbw*� Ao�OGC�J^ohe^j*� ^ka�bpmb`f^iiv�jv�prmbosfplo,� Ao�CP?�
Hf_bkdb*� clo�qebfo�afifdbkq�drfa^k`b*� bk`lro^dbjbkq� ^ka�hfka�
`lrkpbi� qeolrdelrq�qeb� `lropb� lc� qefp�tloh,

Pmb`f^i� ^mmob`f^qflk� dlbp� ql� M^qof`f^� J`Hbkk^*� clo� ebo�
hfka�^ppfpq^k`b,� F�buqbka�jv�^mmob`f^qflk�ql�qeb�pq^cc�jbj_bop�
tfqefk�qeb�Mlpq�Jloqbj�I^_,*� Af^dklpqf`�Sfolildv�I^_,*� ^ka�qeb�
Obpb^o`e�?^ok�tel�^ppfpqba�jb�lk�s^oflrp�mlfkqp,� F� ^j�croqebo�
qe^khcri�ql�Ao�>�Alk^ia*� coo�efp�ebim�lk�qeb�_flpq^qfpqf`^iiv�
^k^ivwba� a^q^,

>� cbiiltpefm� colj� b� Efdebo� Bar`^qflk� Absbilmjbkq�
Molgb`q� &EBAM'� lc� Fkalkbpf^� ^ka� Tloia� Rkfsbopfqv� Pbosf`b� lc�
@^k^a^� &TRP@'� ^ob� do^qbcriiv� ^`hkltibadba,

Cfk^iiv*� F� ^j� fkab_q�+a� ql� jv� m^obkqp*� _olqebop*� pfpqbo�
^ka� K^kql� clo� qebfo� bk`� ^dbjbkq� ^ka� prmmloq� ql� cfkfpe� jv�
tloh,

OB
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buef_fqfkd�af^ooelb^� &H^p`eri^*� /73.9�J^ihfkplk�bq,� ^i,*�

/76/'�9� colj� mfdblkp�tfqe� af^ooelb^� &J`Cboo^k� bq,� ^i,�*

/754'9� colj� dobv� m^oolqp� tfqe� bkqbofqfp� &Jbribj^kp� bq,

^i,,� /761'9� colj� tbadb+q^fi� b^dib� tfqe� qbklpvklsfqfp�

&>drfi^� ^ka^u'�&Glkbp� ^ka� Drkbo^qkb*� /762'�9� ^ka� nr^fip�

prccbofkd�colj�bkqbofqfp� &Ofqqbo�bq,�^i+�*� /764'�,�Eltbsbo*�

qeb� olib� lc� ^sf^k� oblsforpbp� fk� afpb^pb� e^p� klq� _bbk�

`ib^oiv� bpq^_ifpeba,� Fk� ^aafqflk� ql� qebfo� ^ppl`f^qflk�

tfqe�qeb�^_lsb�afpb^pb�`lkafqflkp*� ^sf^k�oblsforpbp�e^sb�

_bbk�fpli^qba�colj�`ifkf`^iiv�kloj^i�`ef`hbkp� &Ol_boqplk�

bq,� ^i,�*� /762'*� ^ka�colj� `bii� `riqrobp� mobm^oba� colj

^mm^obkqiv� eb^iqev� `ef`hbk� hfakbvp� &Jrpq^c^+?^_gbb� ^ka�

Pmo^a_olt*� /75/',

Ql� `^rpb�afpb^pb*� ^�sforp�jrpq� bkqbo� ^� elpq� _v�

pmb`fcf`^iiv�^aplo_fkd�ql�q^odbq�`biip*� obmif`^qb�g^pfab�

qebpb�elpq�`biip�tfqe�qeb�obpriq^kq�sfobjf^�afppbjfk^qfkd�

sforp�tfqefk�qeb�elpq�fk�`e^o^`qbofpqf`�m^qet^vp*�`^rpfkd�

a^j^db� ql� elpq� qfpprbp� &Glhifh*� /761',� Oblsforpbp�
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fkl`ri^qflk� &Tlla� ^ka� Qelokqlk*� /76/9� Fpi^j� bq,� ^\i,�*� /766'�*

^ka�mobpbk`b�lc�pb`lka^ov�_^`qbof^i�fkcb`qflkp� &J^`Hbkwfb�^ka�

?^fkp*� /7559�Hf_bkdb�bq,� ^#,*� /7609�Efii�bq,� ^i,*� /767',� >jlkd�

qeobb� _obbap� lc� `ef`hbk� bu^jfkba*� qeb� `ljjbo`f^i� &klk+PMC'�

Olpp� F� _olfibop� tbob� jlob� pbkpfqfsb� ql� ^k� ^oqeolqolmf`�

oblsforp�fkcb`qflk�qe^k�PMC�ifdeq+ev_ofap�^ka�`ljjbo`f^i� &klk+�

PMC'� Tefqb�Ibdelok�bdd�i^vbop� &Glkbp�^ka�Hf_bkdb*� /762',� Tfqe�

obd^oa�ql�qeb�^db*� qeb�vlrkdbo�`ef`hbkp�tbob�jlob�prp`bmqf_ib�

ql�fkcb`qflk� &@^o_lkf�bq,� ^i,�*� /7539� Tlla�^ka�Qelokqlk*� /76/9�

Glkbp�^ka�Dblodflr*� /762^9�Q^kd�bq,� ^#,*� /765'�,� Clro�olrqbp�lc�

fkcb`qflk*� cllq+m^a*� fkqo^+^oqf`ri^o*� lo^i*� ^ka� `lkq^`q�

bumlprob� molar`ba� qbklpvklsfqfp*� tfqe� qeb� pbsbobpq� ibpflkp�

l``rofkd� ^cqbo� cllq+m^a� ^ka� fkqo^+^oqf`ri^o� olrqbp� &Tlla� ^ka�

Qelokqlk*� /76/9� Fpi^j� bq,� ^i,*� /766',� Fq� e^p� _bbk� prddbpqba

qe^q� qeb� qbklpvklsfqfp� lrq_ob^hp� ^ob� `^rpba� _v� ^� mofj^ov�

pr_`ifkf`^i�sforp� fkcb`qflk*� tfqe� Pq^mesil`l``rp� ^robrp� ^p� ^�

pb`lka^ov� fkcb`qflk� obpmlkpf_ib� clo� qeb� absbilmjbkq� lc�

`ifkf`^i� pfdkp� &J^`Hbkwfb� ^ka� ?^fkp*� /7559� Hf_bkdb� b\q,� ^i,�*�

/7609� Efii�bq,� ^i,*� /767',� Eltbsbo*� _^`qbof^�tbob�klq�mobpbkq�

fk�^ii� `ifkf`^i� lrq_ob^hp� lc� qbklpvklsfqfp� &Hf_bkdb� bq,� â*,�*�

/760',� Qeb�pbu�lc�_olfibo�`ef`hp�fkl`ri^qba�pr_`rq^kblrpiv�^q�

/�a^v�lc�^db�tfqe�^sf^k�oblsforp�pqo^fk�6/+/54�colj�el`h�glfkq�

e^a� kl� ^ccb`q� lk� qeb� jloq^ifqv� o^qb� &Jlkqdljbov� bq,� \̂i,�*�

/764',

Qeb� `ifkf`^i� obpmlkpb� ql� fkcb`qflk� cliiltfkd� lo^i�

fkl`ri^qflk� lc� /+a^v+lia� PMC� ifdeq+ev_ofa� `ef`hp� fk`iraba

/3



abmobppflk*� molpqo^qflk� &Glkbp� ^ka� Dblodflr*� /762^'� ^ka�

^klobuf^� ^q� 0� a^vp� MF� &Q^kd� bq,� *� /765'*� _rq�_v� 6� a^vp� MF�

qeb�`ef`hp� ^mmb^oba� kloj^i,� Pljbqfjbp� kl�`ifkf`^i� pfdkp�tbob�

l_pbosba� rkqfi� 1� &Hf_bkdb� ^i,�*� /763'� ql� 3� tbbhp� MF

&Hf_bkdb� ^ka� Aefiilk*� /764',� Qeb� qbklpvklsfqfp� ibpflk� t^p� ^�

rkfi^qbo^i� ptbiifkd� lk� qeb� mi^kq^o� ^pmb`q� lc� qeb� ibd*� _bilt�

qeb�el`h�glfkq�_v�1�ql�2�tbbhp�MF� &Glkbp�^ka�Dblodflr*� /762^'�*�

tef`e�ab`ob^pba� _v� 6� tbbhp� MF,� Jloq^ifqv�lc� `ef`hp� `^rpba�_v�

qeb� sforp� _bd^k� 2� a^vp� MF� &Q^kd� bq,� ĝ\,�*� /7659� >ic^ibn� ^ka

Glkbp*� /77/'� ^ka� `lkqfkrba� rkqfi� /.� a^vp� MF� &Hf_bkdb� ^ka�

Aefiilk*� /764',� Jloq^ifqv�t^p� arb�j^fkiv�ql� pbsbob�ebm^qfqfp�

`e^o^`qbofwba�_v�`lkdbpqflk*� ebjlooe^dbp� ^ka�vbiilt�kb`olqf`�

^ob^p,

Qeb�doltqe� o^qbp� l_pbosba�_v�jb^profkd� qeb� _lav�tbfdeq�

tbob� clrka� ql� _b� pfdkfcf`^kqiv� iltbo� fk� fkl`ri^qba� `ef`hbkp�

qe^k�qelpb�lc� qeb�`loobpmlkafkd�`lkqoli� dolrm�tfqefk� 3�tbbhp�

MF� &Hf_bkdb�^ka�Aefiilk*� /765',� Eltbsbo*� ^klqebo�bumbofjbkq�fk�

tef`e�^�afccbobkq�pqo^fk�lc�^sf^k�oblsforp�t^p�rpba�peltba�kl�

pfdkfcf`^kq� afccbobk`bp� _bqtbbk� qeb� tbfdeqp� lc� fkcb`qba� ^ka�

qeb�`lkqoli�dolrmp�tfqefk�0� ql� 4�tbbhp�MF� &Glkbp�^ka�Hf_bkdb*

/762'�,

Qeb� dolpp� ibpflkp� fk�qeb� ^ccb`qba�`ef`hbkp� fk`irab� ^�

qbkalk� ptbiifkd� _bilt� qeb� el`h� ^q� 1� tbbhp� MF� ^ka� ^_lsb� qeb�

el`h�_v�4�tbbhp�MF,� Ormqrob�lc�afdfq^i�cibulo�qbkalkp�e^p�_bbk�

l_pbosba� ^q� 4� tbbhp� MF*� ^ka� crpflk� lc� qeb� qbkalkp� ^q� 7� tbbhp�

MF� $Ced[h� ^ka� Dblodflr*� /762^',� >�vbiiltfpe+_oltk�dbi^qfklrp
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bura^qb�_bqtbbk�qbkalkp� fk�qeb� ptliibk� ibdp*� s^ovfkd�abdobbp�

lc� qef`hbkfkd� ^ka� crpflk� lc� qbkalkp*� ^ka� mfqqba� bolpflkp� lc�

qeb�^oqf`ri^o�`^oqfi^db�lc�qeb�el`h�glfkqp�tbob�l_pbosba�_v�/0�

tbbhp�MF� &Glkbp�^ka�Hf_bkdb*� /7629�Glkbp�^ka�Dblodflr*� /762_',

/,/,1� Obpmfo^qlov�afpb^pb

>sf^k�oblsforp�t^p� lofdfk^iiv� fpli^qba� colj�`ef`hbkp�

prccbofkd�colj�obpmfo^qlov�afpb^pb� &C^ebv�^ka�@o^tibv*� /732',�

Qeb� sforp� e^p� ^ipl� _bbk� fpli^qba� colj� ^� i^vfkd� cil`h�

`lk`roobkqiv� fkcb`qba� tfqe� fkcb`qflrp� _olk`efqfp� sforp�

&J`Cboo^k� bq,� ^#,*� /75/'*� ^ka� colj� dbbpb� tfqe� �̂ obpmfo^qlov

afpb^pb� &@plkqlp� ^ka� Jfhilsf`e+Hfp� @p^q^of*� /745',� Eltbsbo*�

obpmfo^qlov� afpb^pb� e^p� klq� vbq� _bbk� obmolar`ba� _v�

bumbofjbkq^i� fkl`ri^qflk� lc� `ef`hbkp� tfqe� ^sf^k� oblsforp�

&Q^_ib� /',� Fkqo^k^p^i� fkl`ri^qflk� lc� `ef`hp� tfqe� ^� qovmpfk+�

pbkpfqfsb� ^sf^k� oblsforp� t^p� bccb`qfsb� fk� `^rpfkd� sfo^i�

^oqeofqfp*� ^ka�qebobclob�fq�j^v�_b�qe^q�qeb�obpmfo^qlov�olrqb�

lc� fkcb`qflk� fp� lc� dob^qbo� pfdkfcf`^k`b� tfqe� oblsforpbp� lc�

qefp� qvmb� &>ic^ibn�^ka�Glkbp*� /77/',

/,/,2� Bkqbof`�afpb^pb

>sf^k�oblsforpbp� ^ppl`f^qba�tfqe� bkqbof`� afpb^pb� e^sb�

_bbk� fpli^qba� colj� `ef`hbkp� prccbofkd� colj� pbsbob� `il^`^i�

m^pqfkd� &Abpejrhe� ^ka� Mljbolv*� /747^'*� colj� qrohbvp� tfqe
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abmobppflk*� ^klobuf^*� 1.#�jloq^ifqv� &Pfjjlkp�bq,� î*,�*� /750'� lo�

fkcb`qflrp� bkqbofqfp� &Dbopeltfqw� ^ka�Tllibv*� /751'*� ^ka� colj�

nr^fip� bumbofbk`fkd� pbsbob� bkqbofqfp� &Ofqqbo� bq,� â*,�*� /7649

Drv� bq,� ĜI,�*� /765'

Fk� bumbofjbkq^iiv� fkcb`qba�`ef`hbkp*� qebob�tbob� kbfqebo�

`ifkf`^i� pfdkp� klo� jf`olp`lmf`� fkqbpqfk^i� ibpflkp� cliiltfkd�

lo^i� fkl`ri^qflk� lc� 3+a^v� lia� PMC� `ef`hbkp� &Drv� bq,� ^a,�*�

/766',� Lkb� lc� qtl� pqo^fkp� rpba� fk� qe^q� pqrav� `^rpba�

pfdkfcf`^kqiv� abmobppba� tbfdeq� d^fkp� fk� sforp� fkl`ri^qba�

`ef`hbkp�`ljm^oba�tfqe�qeb�rkfkl`ri^qba�`lkqolip�rm�ql�6�a^vp�

MF*� tefib�qeb�lqebo�pqo^fkp�afa�klq�^ccb`q�tbfdeq�d^fk,� Sforp�

t^p� ob`lsboba� colj� c^b`bp� _v� 0� ql� 6� a^vp� MF*� ^ka� colj� ifsbo�

^ka� pmibbk�_bdfkkfkd� lk�a^v� 2� MF� &Drv� bq,� ^i,�*� /766'�,

/,/,3� Orkqfkd� pvkaoljb

Qefp�afpb^pb�pvkaoljb�t^p�fkfqf^iiv�obmloqba�fk�`ef`hbkp�

fk�qeb� Kbqeboi^kap� &Hlrtbkelsbk�bq,� ^i,*� /756^',� Fq�t^p� qebk�

abp`of_ba� fk� Bkdi^ka� &?o^`btbii� ^ka� Tvbqe*� /76/'*� RP>� &M^db�

bq,� ^i,,� /760'� ^ka� >rpqo^if^� &M^pp� bq,� ^i,*� /7609� Obb`b� bq,�

^i,*� /762',� Qeb�qbojp�fkcb`qflrp�pqrkqfkd�^ka�orkqfkd�pvkaoljb�

tbob�fkfqf^iiv�rpba�_v�?o^`btbii�^ka�Tvbqe� &/76/'�,� Lqebo�k^jbp�

qe^q� e^sb� _bbk� rpba� ql� obcbo� ql� qeb� p^jb� `lkafqflk� fk`irab�

fkcb`qflrp� molsbkqof`rifqfp*� lpqblmlolpfp� &Hlrtbkelsbk� bq,�

^i,�*� /756_'*� ebif`lmqbo�afpb^pb*� _ofpqib�_lkb�afpb^pb*� cbjlo^i�

eb^a� kb`olpfp*� m^ib� _foa� pvkaoljb� &s^k� abo� Ebfab� bq,� ^i,,
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/76/'*� ^ka�j^i^_plomqflk� pvkaoljb� &M^db� bq,� ^i,*� /760',

Orkqfkd�pvkaoljb�fk�`ef`hbkp� fp�`e^o^`qbofwba�_v�pqrkqba�

doltqe*� bibs^qba�cbba�`lksbopflk�o^qflp*� mllo�cb^qebofkd*� ibd�

tb^hkbpp*� ab`ob^pba�tbfdeq�d^fk� &Hlrtbkelsbk� bq,� ^i,*� /756_9�

?o^`btbii� ^ka� Tvbqe*� /76/9� M^db� bq,� \̂i,�*� /760'*� af^ooelb^

&Sboqljjbk� bq,� \̂i,�*� /76.'*� cbjlo^i� eb^a� co^`qrobp*� ^ka

lpqblmlolpfp� &s^k�abo�Ebfab�bq,� ĝ[,�*� /76/'�,

Fkcb`qba�`ef`hbkp� peltba� ^� obar`qflk� fk�doltqe� o^qbp�

o^kdfkd� colj� 3� ql� 0.#� fk� /+tbbh+lia� `ef`hbkp*� ^ka� pfdkp� lc�

i^jbkbpp� ^ka�mllo� cb^qebo�absbilmjbkq� fk� 0 +tbbh+lia� `ef`hbkp�

&Hlrtbkelsbk�bq,� ^i,*� /756^',� Fq�t^p�^ipl�abqbojfkba�qe^q�qeb�

jlpq�moljfkbkq� ibpflkp�tbob� molsbkqof`rifqfp� ^ka� ^� `^q^ooe^i�

bkqbofqfp,� Fk� ^klqebo� l_pbos^qflk� fk� `ef`hbkp*� qeb� doltqe�

o^qbp�tbob�obar`ba�_bqtbbk�lkb�^ka�qtl�tbbhp�lc�^db� &?o^`btbii�

^ka�Tvbqe*� /76/'�,� Qeb�cb^qebofkd�abcb`qp�^ka�ibd�tb^hkbpp�tbob�

^ipl� l_pbosba� rm� ql� 3� tbbhp� lc� ^db,� Lkb+a^v� lia� `ljjbo`f^i�

_olfibo� `ef`hbkp� fkl`ri^qba� lo^iiv� tfqe� ^� j^i^_plomqflk+�

pvkaoljb+prpmb`qba+sforp� buef_fqba� ab`ob^pba� tbfdeq� d^fkp*�

bibs^qba�cbba�`lksbopflk�o^qflp*� cb^qebofkd�abcb`qp*� i^jbkbpp*�

mllo�mfdjbkq^qflk� lc� qeb� pe^khp*� ^ka�mlloiv� afdbpqba� clla� fk�

qeb� fkqbpqfk^i� qo^`qp,� Efpqlm^qelildf`^i� ibpflkp� fk`iraba�

molsbkqof`rifqfp*� jvl`^oafqfp*� `^q^ooe^i� bkqbofqfp*� _rop^i�

^qolmev� ^ka�m^k`ob^qf`� ^qolmv� &M^db� bq,� \̂i,�*� /760',� Eltbsbo*�

lqebo� pqrafbp� prddbpqba� qe^q� qeb� oblsforpbp� fpli^qba� colj�

^ccb`qba� `ef`hbkp� tbob� klq� kb`bpp^ofiv� ^ppl`f^qba� tfqe� qeb�

pvkaoljb� pfk`b� qeb� fpli^qflk� o^qb� lc� oblsforp� colj� kloj^i� 1+
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tbbh+lia� `ef`hbkp� t^p� ^q� ib^pq� bnrfs^ibkq� ql� qe^q� l_q^fkba�

colj�^db+j^q`eba� `ef`hbkp�tfqe�qeb�orkqfkd-pqrkqfkd� pvkaoljb�

&Ol_boqplk�bq,� ^i,*� /762',

/,/,4� Fjjrklprmmobppflk

Pbsbo^i�tlohbop�e^sb� pqrafba�qeb�bccb`q� lc� ^sf^k�

oblsforpbp� lk� qeb� fjjrkb� pvpqbj�lc� qebfo� elpqp*� _rq� qebob� fp�

kl� obmloq� qe^q� abpfdk^qbp� ^sf^k� oblsforp� ^p� ^k�

fjjrklprmmobpfsb� ^dbkq,� Fk� qeb� _rop^� lc� C^_of`frp� lc� _foap�

fkcb`qba�tfqe�^�qbklpvklsfqfp+molar`fkd�^sf^k�oblsforp�pqo^fk�

TSR�/45�3*� ivjmelfa�`biip�tbob�ab`ob^pba�^p�b^oiv�^p� 5�a^vp�MF�

&Hboo� ^ka� Liplk*� /747'�,� Qeb� _rop^� lc� C^_of`frp� t^p� ^ipl�

obmloqba�ql�_b�^qolmefba�fk�cfbia�`^pbp�lc�oblsforp+^ppl`f^qba�

j^i^_plomqflk� &M^db�bq,� â*,*� /760',�>sf^k�oblsforp�pqo^fk�6/+3�

fpli^qba� colj� `ef`hbk� tfqe� j^i^_plomqflk� pvkaoljb� ab`ob^pba�

qeb�_rop^�lc�C^_of`frp�^ka�fk`ob^pba�qeb�pmibbk�lod^k+ql+_lav�

tbfdeq� o^qfl� rm� ql� 1� tbbhp� MF� cliiltfkd� pr_`rq^kblrp�

fkl`ri^qflk� tfqe� il% %[� MCR-.,/� ji*� ^ka� ^iqboba� qeb� pmibbk

tbfdeq�^ilkb�^q� /�tbbh�MF� cliiltfkd�qeb�p^jb� fkl`ri^qflk�tfqe�

^� iltbo� alpb� lc� /.[[� MCR-.,/� ji� &Jlkqdljbov� bq,� ^i,*� /763',

?rq� qefp� sforp� pqo^fk� e^a� kl� bccb`q�tebk� /.[%[� MCR-.,/� ji�t^p�

dfsbk� lo^iiv,� >sf^k� oblsforp� pqo^fk� TSR� /453� ^ipl� `^rpba�

ebj^qlildf`^i� bccb`qp� &Hboo� ^ka� Liplk*� /747'�,� Clro�

^kqfdbkf`^iiv�pfjfi^o� ^sf^k�oblsforpbp�tbob�afsfaba� fkql�qtl�

dolrmp� &Olpbk_bodbo*� /7619� Ofkbe^oq*� /762',� Lkb� dolrm
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`lkpfpqfkd�lc�qtl�klk+m^qeldbkf`�sforpbp�t^p�clrka�fk�ivjmelfa�

qfpprbp�lqebo�qe^k�qevjrp*� ^ka�`^rpba�kl�dolpp�lo�jf`olp`lmf`�

`e^kdbp,� Qeb�pb`lka�dolrm�lc�qtl�m^qeldbkf`�sforpbp�mbopfpqba�

fk�qeb� _rop^� lc� C^_of`frp� ^ka-lo�qevjrp� lsbo� 02� a^vp� MF*� ^ka�

`^rpba� ^qolmev� lc� qeb� ivjmelfa� cliif`ibp� fk� qeb� _rop^� lc�

C^_of`frp�^ka�abmibqflk�lc�ivjmelfa�`biip�fk�_lqe�qeb�_rop^�lc�

C^_of`frp� ^ka�qevjrp,

>sf^k�oblsforpbp� fkqbocboba�tfqe�qeb�absbilmjbkq� lc�

fjjrkfqv� ql� `l``faf^� ^ka�J^obh%p� afpb^pb�sforp� &Ofkbe^oq�bq,�

^i,,� /761�9� s^k�abo�Ebfab� bq,� ^Q,�*� /761�9� Orcc� bq,� \̂i,�*� /763'*

^ka�fjm^foba�qeb�Q+`bii�crk`qflk�^ka�qeb�me^dl`vqf`�^_fifqv�lc�

`fo`ri^qfkd� jlkl`vqbp� &Jlkqdljbov� [̂*,�*� /764'�,� @ef`hbkp

ar^iiv� fkcb`qba�tfqe� Bfjbof^�jfqfp� ^ka� ^sf^k� oblsforp� pqo^fk�

0.13�buef_fqba�pvkbodfpqf`�abmobppflk�lc�tbfdeq�d^fk� &Orcc�^ka�

Olpbk_bodbo*� /763',� Ar^i� fkcb`qflk� tfqe� @ovmqlpmlofafrj�

_^fibsf� ^ka� oblsforp� pqo^fk� 0.13� obpriqba� fk� pfdkfcf`^kq�

tbfdeq� d^fk� abmobppflk� lsbo� ^� 0/+a^v� mbofla� MF,� @ef`hbkp�

fkl`ri^qba�tfqe�lkiv�oblsforp�pqo^fk�0.13�peltba�kl�bccb`q�lk�

tbfdeq�d^fk�arofkd�qeb� p^jb�mbofla*� ^ka�@,� _^fibsf� fkcb`qflk�

pfdkfcf`^kqiv�abmobppba�tbfdeq�d^fk� lkiv� 6� ql� /2� a^v� MF� &Drv�

bq,� ^i,�*� /766',� Eltbsbo*� oblsforp� fkcb`qflk� fk� qeb� ar^iiv

fkcb`qba� PMC�`ef`hbkp� afa�klq�jlafcv� qeb�jf`olp`lmf`� `e^kdbp�

`^rpba�_v� @,� _^fibsf� &Drv� bq,� ^G,*� /766',
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/,/,5� Oblsforpbp� fk� ^sf^k� pmb`fbp� lqebo�qe^k� `ef`hbkp

>sf^k�oblsforpbp�e^sb�_bbk�fpli^qba�colj�ar`hp� &H^p`eri^*�

/73.9� J^ihfkplk� bq,� ĝI,�[� /76/'*� qrohbvp� &H^t^jro^� bq,� ^i,*

/7439�>ic`�ibn�bq,� \̂i,�*� /767'*� mfdblkp� &J`Cboo^k�bq,� ^i,�*� /7549�

Sfkabsldbi�bq,� ^f,*� /760'*� mbq�_foap� &Jbribj^kp�bq,� ^#,*� /7619�

M^kfdo^ev*� /764'�*� tbadb+q^fi� b^dib� &Glkbp� ^ka� Drkbo^qkb*

/762'*� ^ka�nr^fip� &Ofqqbo�bq,� ĜI,�*� /764',� Jlpq�lc�qebpb�^sf^k�

pmb`fbp� buef_fqba� bkqbofqfp*� ^ka� pljb� tbob� prccbofkd� colj�

qbklpvklsfqfp-^oqeofqfp,

Qrohbvp� fkl`ri^qba�tfqe�^k� bkqbof`� ^sf^k�oblsforp�

lofdfk^iiv�fpli^qba�colj�qrohbv�h^el[Z�qe^q�sforp�afpqof_rqflk�

fk�jlpq�lod^kp�l``rooba�_v�1�ql�5�a^vp�MF� &Kbopbppf^k�bq,� ^G,�*

/763',� Sfobjf^�l``rooba�_v� 5�a^vp�MF,� Qeb�sforp�t^p�ob`lsboba�

colj�qbkalkp� ^q� 1� ql�5�a^vp�MF� ^ka�06� a^vp�MF� &Kbopbppf^k�bq,�

^i,,� /763',� Fk� ^aafqflk*� qrohbvp� pbbj� ql� _b� jr`e� jlob�

obpfpq^kq� qe^k� `ef`hbkp� ql� qeb� fkar`qflk� lc� ^oqeofqfp-�

qbklpvklsfqfp� _v�oblsforpbp� colj�bfqebo� pmb`fbp� &>ic^ibn�^ka�

Glkbp*� /767'�,

Kl� bumbofjbkq^i� fkcb`qflkp� lc� ^sf^k�oblsforp� fk�lqebo�

^sf^k� pmb`fbp� e^sb� _bbk�obmloqba,

--



/,0� @riqfs^qflk� lc� ^sf^k�oblsforpbp

/,0,/�Fpli^qflk�^ka�molm^d^qflk�fk�mofj^ov�`bii�`riqrobp

Mofj^ov� `bii� `riqrobp�tef`e�e^sb� _bbk� rpba� clo� qeb�

fpli^qflk�^ka�molm^d^qflk�lc�^sf^k�oblsforpbp�fk`irab�qeb�

telib� `ef`hbk� bj_ovl� &@B'&Abpejrhe� ^ka� Mljbolv*� /747^'9�

`ef`hbk� bj_ovl� irkd� &@BIr'�&Mbqbh� bq,� ^i,�*� /745'*

cf_ol_i^pq� &@BB'&Ibb� bq,� ^i,*� /751'*� hfakbv� &@BH'&Di^pp�

bq,� \̂i,�*� /751'*� ^ka�ifsbo� &@BIf'�&J`Cboo^k�bq,� ^i,�*� /754'9�

`ef`hbk�hfakbv� &@H'� &H^t^jro^�bq,� ^#,*� /743'�*� irkd� &@I'*�

^ka� qbpqf`ri^o� `bii� `riqrobp� &P^er� ^ka� Liplk*� /75�3'9�

qrohbv� hfakbv� `biip� &Crgfp^hf� bq,� ĜI,�*� /747'9� ^ka� ar`h

bj_ovl� cf_ol_i^pq� `bii� `riqrobp� &Ibb�bq,� [ , *� /751',� Lc�

qebpb*� @BIf� `bii� `riqrobp� e^sb� _bbk� obmloqba� ql� _b� qeb�

jlpq� pbkpfqfsb� clo� qeb�`riqfs^qflk� lc� ^sf^k� oblsforpbp�

&Drkbo^qkb� bq,� ^i,�*� /760�9� ^ka� ?^oq^� ĝ*,�*� /762',

Qeb� `vqlm^qef`� bccb`q� &@MB'� fk� `bii� `riqrobp�

fkcb`qba� tfqe� ^sf^k� oblsforpbp� fp� `e^o^`qbofwba� _v� qeb�

cloj^qflk�lc�jriqfkr`ib^qba�`biip� &pvk`vqf^'�tef`e�abq^`e�

colj� qeb� jlkli^vbop� ib^sfkd� pj^ii� elibp� fk� qeb� `bii�

jlkli^vbo� &Abpejrhe� ^ka� Mljbolv*� /747^9� Ol_boqplk� ^ka�

Tfi`lu*� /764',� Fk� @B� `bii� `riqrobp*� @MB� t^p� cfopq�

abqb`qba� lk� qeb� kfkqe*� pbsbkqe*� ^ka� clroqe� m^pp^dbp� lc�

^sf^k� oblsforp� pqo^fkp� Qvmb� 02*� Qvmb� 03� ^ka� Qvmb� 37*�

obpmb`qfsbiv� &Abpejrhe� ^ka� Mljbolv*� /747^',� Qeb� @MB� lc
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qebpb�sforpbp�^mmb^oba�^q�3�ql�5�a^vp�MF*� _b`^jb�krjbolrp�

^ka� i^odbo� rmlk� croqebo� fk`r_^qflk*� rkqfi� qeb� bkqfob�

jlkli^vbo� t^p� abpqolvba� _v� 7� a^vp� MF,� Eltbsbo*� qeb�

j^ufjrj� sforp� qfqbo�t^p� ibpp� qe^k� /.[� MCR-ji,� Pqo^fk�O/�

lc� ^sf^k� oblsforp� tebk� mobm^oba� fk� @BIr*� @BH� ^ka� @BIf�

`bii� `riqrobp*� molar`ba�qfqbop� lc� 4,0*� 4,0� ^ka�5,.� ild[N

Q@FA3N�_v�qeb�qefoa�m^pp^db*� tef`e� fk`ob^pba�ql� 6,0*� 5,0�

^ka� 6,2� ild*d� Q@FA[d*� obpmb`qfsbiv*� _v� qeb� qtbkqv+cfcqe�

m^pp^db*� tefib� qeb� sforp� molm^d^qba� fk� @BB� molar`ba� ^�

j^ufjrj� qfqbo� lc� lkiv� 4,.� ild*d� Q@FA[[ji� &Drkbo^qkb� bq,�

^i,*� /760'�,� Fk�^aafqflk�ql�qeb�efdebo�qfqbo�lc�qeb�sforp*�

@BIf�`riqrobp�^ipl�molar`ba�i^odbo�mi^nrbp�qe^k�@BH,�Jlob�

_ifka� m^pp^dbp� &3� ql� 5'� tbob� obnrfoba� _bclob� @MB� t^p�

l_pbosba� fk� sforp� fpli^qflk� ^qqbjmqp� rpfkd� @I*� @H*� ^ka�

qbpqf`ri^o�`bii�`riqrobp�tfqe�^sf^k�oblsforp�pqo^fkp�Qvmb�

02*� Qvmb� 03*� Qvmb� 37*� C@*� TSR� ,/1/(-4A'� TSR� 0715*� TSR�

0764*� ^ka�TSR� 5/+0/0� &Drkbo^qkb� bq,� [ , �*� /760',

/,0,0� >a^mq^qflk�ql� `lkqfkrlrp� `bii� ifkbp

Pbsbo^i�j^jj^if^k�`bii�ifkbp�e^sb�_bbk�rpba�ql�dolt�

^sf^k�oblsforpbp*� fk`irafkd�qelpb�lc�_lsfkb�lofdfk�XJ^afk�

A^o_v� _lsfkb� hfakbv� &JA?H'*� ^ka� Dblodf^� _lsfkb� hfakbv�

&D?H'Z*� `^kfkb�lofdfk�XJ^afk�A^o_v�`^kfkb�hfakbv� &JA@H'Z*�

erj^k� lofdfk� &@e^ka� @*� EBm0� ^ka� EbI^'�*� jlrpb� lofdfk�

&I707'*� jlkhbv� lofdfk� XII@+JH*� Wd#� >cof`^k�dobbk�jlkhbv

02



hfakbv� &Sbol'Z*� cbifkb� lofdfk� X@o^kabii� cbifkb� hfakbv�

&@oCH'Z*� _^_v�e^jpqbo�hfakbv� &?EH'*� o^__fq�a_Zd[n� &OH'*�

^ka�mlo`fkb�hfakbv� &MH'&P^er� ^ka�Liplk*� /7539� ?^oq^� bq,�

^i,�*� /762'�,�J^jj^if^k�`bii�ifkbp�e^sb�^as^kq^dbp�lc�_bfkd�

`lksbkfbkq� clo� rpb*� ^ka� tfqe� kl� ofph� lc� `lkq^jfk^qflk�

tfqe�sboqf`^iiv�qo^kpjfqqba�^sf^k�oblsforpbp�fk�`lkqo^pq�

ql� ^sf^k� `bii� `riqrobp,

>sf^k�oblsforp�pqo^fk�O>J+/�m^pp^dba�/2�qfjbp�fk�@H�

`biip�cliiltba�_v�2�ql�3�cobbwb+qe^t�`v`ibp�molar`ba�@MB�

fk�S+ol� `biip�tfqefk� 26� e�lc�qeb� cfopq�m^pp^db9� tebob^p�

3� lqebo� pqo^fkp�m^pp^dba�6� ql� /.�qfjbp� fk�@H�`biip�`lria�

klq� _b� ^a^mqba� ql� dolt� fk� Sbol� `biip� &Tfi`lu� bq,� ĝI,�*

/763',� >klqebo� pqrav� clrka� qe^q� ^ii� 00� ^sf^k� oblsforp�

pqo^fkp� m^pp^dba� pbsbo^i� qfjbp� fk� Wk_Wd� bj_ovlkf`� `bii�

`riqrobp*� molar`ba� @MB� fk� Sbol� `biip� ^cqbo� /� ql� 1�

m^pp^dbp� &Kt^gbf�bq,� ^i,*� /766'�,� Qeb�@MB�molar`ba�fk�Sbol�

`biip�fp�`e^o^`qbofpba�_v�cl`^i�^ob^p�lc�`bii�crpflk,� Qeb�

sforp�t^p� pl�efdeiv� `bii+^ppl`f^qba�qe^q� fq� obnrfoba� rm�

ql� /.� a^vp� MF� ql� l_q^fk� j^ufjrj� @MB� &Tfi`lu� î,,�*

/763',� Fk� ^aafqflk*� fkcb`qba�`biip�e^a�ql� _b� colwbk� ^ka�

qe^tba� ^q� ib^pq� 2� qfjbp� _bclob� qeb� sforp� `lria� _b�

m^pp^dba� pr``bppcriiv,� Fk� `lkqo^pq*� fk� `ef`hbk� `^ii�

`riqrobp*� ^sf^k� oblsforpbp� obnrfoba� lkiv� 2� a^vp�

fk`r_^qflk� ql� molar`b� @MB� ^ka� lkb� cobbwb+qe^t� `v`ib� ql�

obib^pb�sforp�colj�fkcb`qba�`biip� &Ol_boqplk�^ka�Tfi`lu*�

/762',� Fk�lqebo�pqrafbp*� ^sf^k�oblsforp�pqo^fkp�molar`ba
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@MB�lk�Sbol�`bii�jlkli^vbop�^cqbo�^k�fk`r_^qflk�mbofla�lc�

2� ql� 3� a^vp� &?^oq^� bq,� ^i,*� /762'� lo� 3� ql� 4� a^vp� &P^er

^ka�Liplk*� /753',

>sf^k�oblsforp� pqo^fk�TSR� 0715� molar`ba� @MB� ^cqbo�

qeobb� _ifka� m^pp^dbp� lk� D?H*� @oCH� ^ka� ?EH� `biip*� cfsb�

m^pp^dbp� lk� OH� `biip*� ^ka� qbk� m^pp^dbp� lk� MH� `biip,� Kl�

@MB� lWh� molar`ba� lk� o^__fq� _lkb+j^oolt� &OBJ'&?^oq^� bq,�

^i*�*� /762',� Fii�@BIf�`bii�`riqrobp�qeb�sforp�molar`ba�@MB�

lk� qeb� cfopq� m^pp^db*� 2.� e� ^cqbo� fkl`ri^qflk,� Oblsforp�

pqo^fk� P//11� mbkbqo^qba� ^ka� rk`l^qba� fk� jlrpb� I� `biip*�

_rq� qebob� t^p� kl� sfo^i� dbkljb� obmif`^qflk� lo� sfo^i�

moldbkv� cloj^qflk� &Pm^kafalp� ^ka� Do^e^j*� /75�4 ',

Pr_pbnrbkq� fksbpqfd^qflkp� obmloqba� qe^q� ^sf^k� oblsforp�

pqo^fk�P//11� `lria�obmif`^qb� fk�jlrpb� I�`biip� ^q�mE� 4,2�

^ka�5,0*� _rq�klq�^q�fA�6,0� &J^iil�bq,� ^i,*� /77/^',� Qebpb�

^rqelop� prddbpqba� qe^q� qeb� mE� lc� qeb� jbafrj� j^fkiv�

^ccb`qba�sfo^i�qo^kp`ofmqflk*�tfqe�ifqqib�lo�kl�fkcirbk`b�

lk� sfo^i� jOK>� qo^kpi^qflk,� Sbol� `biip� tbob� clrka� ql� _b�

rkprfq^_ib� clo� qeb� fpli^qflk� lc� ^sf^k� oblsforpbp� colj�

cfbia� j^qbof^ip*� ^ka� fq� t^p� prddbpqba� qe^q� tfqe� Sbol+�

^a^mqba� oblsforp� pqo^fkp*� Sbol� `biip� jfdeq� _b� rpba� fk�

kbrqo^ifp^qflk� qbpqp� ^ka� fk� qeb� molar`qflk� lc� ifsb�

^qqbkr^qba�oblsforp�s^``fkbp� &Kt^gbf� bq,� ^\i,�*� /766'�*
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/,1� Jlib`ri^o� pqor`qrob� lc� ^sf^k�oblsforpbp

/,1,/�Bib`qolk�jf`olp`lmv

Qeb�jlomelildv�pqor`qrob�lc�^sf^k�oblsforp�e^p�_bbk�

pqrafba�_v�bib`qolk�jf`olp`lmv�fk�`ef`hbkp� &H^t^jro^�bq,�

^i,�*� /7439�Efbolkvjrp�bq,� ^a,*/761'�*� qrohbvp� &Pfjjlkp�bq,�

^i,*� /7509� Kbopbppf^k�bq,� ^#,*� /764'*� ^ka�nr^fip� &Ofqqbo�

bq,� \̂i+�*� /764'�,

?v� ^�qo^kpjfppflk� bib`qolk�jf`olp`lmb*� qeb�sforp�

m^oqf`ib� colj� fkcb`qba� `ef`hbkp� peltba� ^� alr_ib� `^mpfa�

^ka� f`lp^ebao^i� pvjjbqov� &Pfjjlkp� bq,� ^a+*� ,42-6�

Efbolkvjrp� *� /761',� >klqebo� l_pbos^qflk� lc� ^

oblsforp� fpli^qb�colj�qeb�el`h�glfkq�lc�^�`ef`hbk�peltba�

qe^q� qeb�m^oqf`ib�t^p�ebu^dlk^i� ql� pmebof`^i� &Di^pp� bq,�

^i,�*� /750',� Qeb� lrqbo� `^mpfa� `lkpfpqp� lc� 70� `^mpljbop

&H^t^jro^� bq,� ĝI,�*� /743'�,� Fk� j^jj^if^k� oblsforpbp� qeb

lrqbo� pebii� fp� pbkpfqfsb� ql� afdbpqflk� _v� `evjlqovmpfk*�

_rq�qeb�`lobp�^ob�`ljmibqbiv�obpfpq^kq� &Pe^qhfk�^ka�Pfmb*�

/746^9� Pjfqe� ^i,�*� /747'�,� >ipl*� qeb� `lobp� `^k� _b

afpormqba� _v� efde� `lk`bkqo^qflkp� lc� plafrj� alab`vi�

pric^qb� &Glhifh*� /761',� Qeb� af^jbqbo� lc� qeb� ^sf^k�

oblsforp� m^oqf`ib�o^kdbp� colj�5�.� ql� 60� kj� &H^t^jro^� bq,�

^i,,� /743'*� 4.�kj� &Arqq^�^ka�Mljbolv*� /745'*� 36� ql� 42� kj�

&Hlfab*� /75.'*� 34�ql�4/�kj� &Abpejrhe�bq,� î*,�*� /75/'*� ^ka�

46� ql� 50� kj� &Efbolkvjrp� bq,� î*,�*� /761',
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/,1,0� >sf^k�oblsforp� dbkljb

Qeb�^sf^k�oblsforp�dbkljb�t^p�fkfqf^iiv�abqbojfkba�

ql� `lkpfpq� lc�OK>�_v�rpfkd�AK>� fkef_fqlop� &H^t^jro^� bq*�

^i,�,� /7439� Efbolkvjrp�bq,� ^a,*� /761'*� ^ka�prp`bmqf_fifqv�

ql�AK^pb� lo�OK^pb� &Abpejrhe�^ka�Mljbolv*� /7�479� Pm^kafalp�

^ka�Do^e^j*� /754'� afdbpqflk,� Qeb�dbkljb�t^p� qebk� peltba�

ql� `lkpfpq� lc� alr_ib+pqo^kaba� &ap'OK>� &Di^pp� bq,� ^i,�*�

/7519� Pbhfdr`ef� bq,� ^i,*� /7469� Pm^kafalp� ^ka� Do^e^j*

/75�4 '*� ^ka� fqp� pbdjbkqp� tbob� ^ipl� pbm^o^qba� fkql� qeobb�

pfwb�`i^ppbp8� qeobb� Z*^odb� &IF*� I0� ^ka�I1'*� qeobb�jbafrj�

&Ji*� J0� ^ka�J1'*� ^ka�clro� pj^ii�pbdjbkqp� &PF*� P0*� P1� ^ka�

P2'� fk�pr`olpb�do^afbkqp� &Pm^kafalp�^ka�Do^e^j*� /754'*� lo�

_v�^k^ivpfp�lc�qeb�jfdo^qflk�m^qqbokp�lc�qeb�sfo^i�dbkljb�

rpfkd� plafrj� alab`vi� pric^qb+mliv^`ovi^jfab� dbi�

bib`qolmelobpfp� &PAP+M>DB'�&Obhfh� bq,� ĜI,�*� /77.',� Qeb

^mmolufj^qb� jlib`ri^o� tbfdeq� o^kdb� lc� b^`e� dbkljf`�

pbdjbkq�dolrm� fp� 0,3� ql� 0*5� U� /.[*� /*1� ql� /*6� U� /.[*� ^ka

.,5/� ql� /,0� U� /.[� a^iqlkp� clo� I*� J� ^ka� P� pbdjbkqp*�

obpmb`qfsbiv� &Pm^kafalp� ^ka� Do^e^j*� /7549� Dlrsb^� ^ka�

P`ekfqwbo*� /7609� Ilw^kl� bq,� ĝI,�*� /770',� Qeb� jfdo^qflk

m^qqbokp�lc�apOK>�pbdjbkqp�lc�^sf^k�oblsforp�dbkljbp�^ob�

ebqboldbklrp� tfqefk� qeb� p^jb� pbolqvmb� ^p� tbii� ^p� ^jlkd�

afccbobkq� pbolqvmbp� &Pe^qhfk� bq,� ^i,�*� /7469� Obhfh� bq,

^i,�*� /77.',� Qeb�jfdo^qflk�m^qqbokp�lc�dbkljb�pbdjbkqp�lc�

^sf^k�oblsforpbp� fpli^qba�colj�qrohbvp�^ka�`ef`hbkp�tbob
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clrka� ql� _b� ebqboldbklrp*� m^oqf`ri^ov� fk� qeb� J� ^ka� P�

pbdjbkqp*� tefib� qelpb� lc� `^k^ov� ^ka� `l`h^qfbi� fpli^qbp�

tbob�klq� &Ilw^kl� bq,� \̂i,�*� /770',

/,1,1� Sfo^i�molqbfkp� lc� ^sf^k�oblsforp

@e^o^`qbofw^qflk�lc� sfo^i� molqbfkp� lc� ^sf^k�

oblsforpbp� e^p� _bbk� alkb� &Pm^kafalp� ^ka� Do^e^j*� /75�4 9�

P`ekfqwbo�bq,� *� /760'*� _rq�^ppfdkjbkq�lc�qeb�pmb`fcf`�

molqbfk�molar`qp�ql�fkafsfar^i�dbkb�pbdjbkqp�e^p�klq�_bbk�

obmloqba�vbq� &Ol_boqplk� ^ka�Tfi`lu*� /764',� Fk�j^jj^if^k�

oblsforpbp*� b^`e� dbkljb� pbdjbkq� fp� qo^kp`of_ba� fkql� ^�

ppOK>�jlib`rib�_v�^�apOK>+abmbkabkq+OK>�mlivjbo^pb�tfqefk�

qeb� oblsforp� `lob*� ^ka� fp�qebk� qo^kpi^qba� fkql� ^� pfkdib�

sfo^i� `laba� mlivmbmqfab� fk� qeb� `vqlmi^pj� lc� fkcb`qba�

`biip� &Glhifh*� /76/'&Q^_ib� 0',� Qeb� qeobb� i^odb� dbkljb�

pbdjbkqp� &IF*� I0� ^ka�I1'� bk`lab� 1� i^odb�molqbfkp� &>[*� >d�

^ka�>[*� obpmb`qfsbiv'*� qeb�qeobb�jbafrj�pbdjbkqp� &Ji*� J0�

^ka� J1'� bk`lab� ^� klk� pqor`qro^i�&-GKP'

molqbfk*� obpmb`qfsbiv*� ^ka� PF*� 60*� P1� ^ka� P2� pbdjbkqp�

bk`lab� ^ka� 21"� lKp�^ka�r1*� obpmb`qfsbiv� &Qvibo�^ka

Cfbiap*� /77.',

pfjfi^oiv�ql� qeb�apOK>�dbkljb� pbdjbkqp*� qeb� sfo^i�

molqbfkp� colj� mrofcfba� ^sf^k� oblsforp� m^oqf`ibp� ^ipl�

obplisb� fkql� qeobb� pfwb� `i^ppbp� lk� PAP+M>DB8� 1� i^odb�

&>[-[*� >d-d� ^ka� >[v['�*� 0� jbafrj� &m[v[� WdZ�I])]%�*� ^ka� 1� pj^ii
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MWXb[�-)� M^[�][d[� YeZ_d]�Whh_]dc[dih� e\�Wk_Wd�WdZ�cWccWb_Wd�g[ek_gjh[h

&GL
H

FWccWb_Wd�g[ek_gjh :k_Wd�g[ek_gjh

@[dec[ O_gWb Feb[YjbWg @[dec[ O_gWb Feb[YjbWg
L[]c[di Igei[_d P[_]^i� $a=% L[]c[di Igei[_d P[_]^i� $a=%

IF >1 /13 IF > /23
I0 ,- /2. I0 ? /1.
I1 // /33 I1 @ //3

Ji #$ 5. Ji > 50
J0 ($*�#$*" 6.-50 J0 ? 5.
J1 -GKp 53 J1

PF -* /0 PF > 17
60 & .3 L- ? .1
P1 ^Kp 14 P1 @ .-
P2 ^1 12 L/

KP[ 53
GL) 12
Q@ 12

[�KP� abklqbp klk+pqor`qro^ /�sfo^i�molqbfk,
QP� abklqbp qlm�`ljmlkbkq sfo^i�molqbfk,



_^kap� ^ka� tfqe� qeb� jlib`ri^o� tbfdeqp� lc

//3� ql� /23� H*� 5.� ql� 63� H*� ^ka� 10� ql� 2.*� obpmb`qfsbiv�

&Pm^kafalp� ^ka� Do^e^j*� /7549� P`ekfqwbo� bq,� ^i,,

/760'�&Q^_ib�0'�,� Fk�j^jj^if^k�oblsforpbp*� qeb�lrqbo�`^mpfa�

`lkpfpqp� lc� qeobb� molqbfkp8� 21"� 21"� ^ka� %+*)� &Qvibo� ^ka

Cfbiap*� /77.',� Qeb� molqbfk� fp�qeb�mofj^ov�abqbojfk^kq�

lc�oblsforp�m^qeldbkbpfp�pfk`b�fq�crk`qflkp�^p�qeb�sforp�

^qq^`ejbkq�molqbfk*� ^p�ebj^ddirqfkfk*� ^ka�^p�qeb�^kqfdbk�

clo� fkar`fkd� kbrqo^ifwfkd� ^kqf_lav� molar`qflk� ^ka� `bii�

jbaf^qba� fjjrkb� obpmlkpbp� &Qvibo� ^ka� Cfbiap*� /77.',� Qeb�

-GF@�molqbfk�bk`laba�_v�qeb�J0� dbkb� pbdjbkq� crk`qflkp� ^p�

^� abqbojfk^kq� lc� qo^kp`ofmq^pb� ^`qfs^qflk� cliiltfkd�

molqb^pb� qob^qjbkq� fk� sfqolï� Qefp� molqbfk� `lkcbop�

obpfpq^k`b� lc�qeb� lrqbo� `^mpfa�ql�molqb^pb�afdbpqflk� fk�

sfsl*� ^ka� crk`qflkp� ql� jlari^qb� sforibk`b� tfqefk� �̂

pbolqvmb� &Qvibo�^ka�Cfbiap*� /77.',� ?flildf`�crk`qflkp�lc�

qeb� molqbfk� fk`irab� ^ccfkfqv� clo� apCK>*� wfk`

jbq^iilmolqbfk*� fkef_fqflk� lc� `biiri^o� OK>� ^ka� molqbfk�

pvkqebpfp*� bpq^_ifpejbkq� lc� mbopfpqbkq� fkcb`qflk*� ^ka�

obdri^qflk�lc�sfo^i�qo^kp`ofmqflk�^ka�qo^kpi^qflk� cQvibo�

^ka� Cfbiap*� /77.',

Qeb�j^jj^if^k�oblsforp� `lobp� `lkq^fk� qeobb�j^glo�

molqbfkp� &>**� ^ka� ò['� ^ka� qtl� jfklo� molqbfkp� &>g� ^ka�

-Gd'�,� Qeb� >[*� >d� ^ka� >1� tbob� prddbpqba� ql� `lkq^fk�

qo^kp`ofmq^pb�^`qfsfqfbp� &Qvibo� ^ka� Cfbiap*� /77.',

?bpfabp�qeb� sfo^i� molqbfkp� ^_lsb*� qebob� ^ob� qeobb

1/



klkpqor`qro^i�molqbfkp� &^KP*� -GKP�^ka�l[d'�,� ^KP�fp�bk`laba�

_v� qeb� P1� dbkb� pbdjbkq� ^ka� crk`qflkp� ql� `lkabkpb� qeb�

ppOK>� fkql� mob`roplo� pr_sfo^i� m^oqf`ibp� fk� mobm^o^qflk�

clo�apOK>�pvkqebpfp� &Dlj^qlp�bq,� *� /76/',� Qefp�molqbfk�

j^v� mi^v� lqebo� fjmloq^kq� olibp� b^oiv� fk� oblsforp�

obmif`^qflk� &@olpp� ^ka� Cfbiap*� /750',� Qeb� -GKP� molqbfk�

bk`laba�_v�qeb�J1� dbkb� pbdjbkq� fp� mobprjba�ql� cloj�m^oq�

lc�qeb�sfo^i�qo^kp`ofmq^pb�`ljmibu�&Jlod^k�^ka�Hfkdp_rov*�

/76.',� tef`e� fp�bk`laba�_v�qeb� PF� dbkb� fp� qelrdeq�ql�

mi^v� ^� olib� fk� qeb� sforp� obmif`^qflk� `v`ib� &Bokpq� ^ka�

Pe^qhfk*� /763',

/,1,2� Mevpf`l`ebjf`^i� molmboqfbp

Qeb�mevpf`l`ebjf`^i� molmboqfbp� lc� ^sf^k�oblsforpbp�

obmloqba�fk`irab�obpfpq^k`b�ql�qovmpfk�&H^t^jro^�bq,� ^\i,�*�

/7439� >ic^ibn� bq,� ^#,*� /77/'*� plafrj� abluv`eli^qb

&H^t^jro^�bq,� ^i,�*� /743'*� Wbmefo^k� &Abpejrhe�^ka�Mljbolv*�

/747'*� 0#� cloj^iabevab�^q�2Ç@� &Jbribj^kp� bq,� ^#,*� /760'*�

^ka� qeb� ifmfa� plisbkqp� bqebo� ^ka� `eilolcloj� &Di^pp� bq,�

^i,,� /7519� Kbopbppf^k� ^#,*� /764'9� pbkpfqfsfqv�ql� 0#

mebkli*� /..#�bqe^kli*� qfk`qrob�lc� flafkb� &Mbqbh�bq,� ^i,*�

/745'*� Bksfolk+A*� jbo`rov� _f`eilofab� &Abpejrhe� ^ka�

Mljbolv*� /747_',�Qeb�abkpfqv�lc�sfoflkp�e^p�_bbk�obmloqba�

ql� _b� /,14� ql� /,15� d-ji� fk� `^bpfrj� `eilofab� do^afbkqp�

&Pm^kafalp� ^ka�Do^e^j*� /7549� P`ekfqwbo� bq,� ^i,*� /760',
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Qeb� pq^_fifqv� lc� ^sf^k�oblsforpbp� ql�mE� ^ka�

qbjmbo^qrobp�s^ov,� >sf^k�oblsforp� pqo^fkp�Qvmb� 02*� Qvmb�

03*� ^ka�Qvmb�37� fpli^qba�colj�bkqbofqfp� fk�`ef`hbkp�tbob�

pq^_ib� ^q� mE� 1,.� clo� 1�.� jfk� &Abpejrhe� ^ka� Mljbolv*�

/747_',� Di^pp� bq,� &/751'� e^sb�obmloqba� qeb� oblsforp

fpli^qba� colj�`ef`hbk�el`h� glfkqp�ql� _b�obpfpq^kq� ql�mE�

1,.� ^ka� 7,.� clo� 2� e,� Qeb� ^sf^k� oblsforp� pqo^fkp� RJF+0.1�

^ka� P//11� fpli^qba� colj� bkqbofqfp� tbob� m^oqf^iiv�

pbkpfqfsb� ql� mE� 1,.� ^ka� /0,.� clo� 1� e� &@^o_lkf� ^i,*

/753',� >sf^k�oblsforp�pqo^fkp�?@+1�^ka�?@+5�l_q^fkba�colj�

qrohbvp� prccbofkd� colj� bkqbofqfp� tbob� obmloqba� ql� _b�

pq^_ib� ^q� mE� 1,.� ^ka� 5,.� clo� 1� ql� 3� e� &Dbopeltfqw� bq,�

^i,�*� /751'*� tefib� clro� lqebo� qrohbv� oblsforp� fpli^qbp

tbob� ^ipl� pq^_ib� ^q� mE� 1,.� clo� 2� e� &Kbopbppf^k*� /764',�

Qeb� sforpbp� fpli^qba� colj� `ef`hbkp� tfqe� bkqbofqfp� tbob�

pq^_ib�^q�ollj�qbjmbo^qrob�clo�jlob�qe^k�0�jlkqep*� ^q�2Ç@�

clo�jlob�qe^k�1�jlkqep� &Arqq^�^ka�Mljbolv*� ,412%*� ^ka�^q�

3.Ç@� clo� lkiv� /� e� &Abpejrhe� ^ka� Mljbolv*� /747_'�,� Qeb�

sforpbp� ob`lsboba� colj� `ef`hbkp� prccbofkd� colj�

j^i^_plomqflk� pvkaoljb� ^ka�qbklpvklsfqfp�tbob� pq^_ib� ^q�

34Ç@� clo� /� ql� 4� e� &s^k� abo� Ebfab� ^ka� H^i_^`*� /7539� ^ka�

Efbolkvjrp*� /761'*� _rq� lqebo� obpb^o`ebop� e^sb� obmloqba�

qeb� sforpbp� ql� _b� m^oqf^iiv� fk^`qfs^qba� ^q� qefp�

qbjmbo^qrob�tfqefk� /.�ql�1.�jfk� &Arqq^�^ka�Mljbolv�/7459�

Jrpq^cc^+?^_gbb� bq,� ^a,*� /751',� Qeb� qrohbv� oblsforp

fpli^qbp� tbob� pq^_ib� ^q� 34Ç@� clo� colj� 1.� jfk� ql� 4� e

11



&Kbopbppf^k�bq,� ^f,*� /763',

Fq�e^p�_bbk�obmloqba�qe^q�^sf^k�oblsforpbp�fpli^qba�

colj�`ef`hbkp�^ob�obpfpq^kq�ql�qovmpfk�&H^t^jro^�bq,� ^i,�*�

/7439� Glkbp� bq,� ^i+-� /753',� Qeb� fkcb`qfsfqv� lc� ^k

^oqeolqolmf`� oblsforp� pqo^fk� O/� lc� `ef`hbkp� &Glkbp� ^ka�

Drkbo^qkb*� /762'� fk�@BIf� `bii�jlkli^vbop�t^p� ^ipl�rk^cc�

b`qba�^cqbo�qob^qjbkq�tfqe�.,./#�qovmpfk�clo�1�.�jfk� *� _rq�

qe^q�lc�pqo^fk�QOi� fpli^qba�colj�^�qrohbv�tfqe�^oqeofqfp�

t^p� obar`ba� fkaf`^qfkd� qefp� pqo^fk� ql� _b� qovmpfk�

pbkpfqfsb� &>ic^ibn�^ka�Glkbp*� /77/',

/,2� >kqfdbkf`� `e^o^`qbofpqf`p� lc� ^sf^k� oblsforpbp

/,2,/� @ljjlk�mob`fmfqfk� ^kqfdbkp

Qeb� `ljjlk� ^kqfdbkp� ^jlkd�^sf^k�oblsforpbp�e^sb�

_bbk� abqb`qba� _v� ^� afob`q� cirlobp`bkq� ^kqf_lav�

&C>'�&H^t^jro^� ^ka� Qpr_^e^o^*� /7449� Jbkbkabw� bq,� ^i,�*�

/753'*� ^k� fkafob`q� C>� &Fab*� /760'*� `ljmibjbkq� cfu^qflk�

&H^t^jro^� ^ka� Qpr_^e^o^*� /744'� ^ka� qeb� ^d^o� dbi�

mob`fmfqfk� &>DM'� qbpqp� &H^t^jro^� ^ka� Qpr_^e^o^*� /7449�

Tlla� bq,� ^i,�*� /76.'�,� Rm� ql� clro� mob`fmfqfk� ifkbp*� ^ka

qebobclob�^q�ib^pq�clro�`ljjlk�mob`fmfqfk�^kqfdbkp*� e^sb�

_bbk�abqb`qba� fk�qeb� >DM�qbpq� &Liplk�^ka�Tbfpp*� /750',
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/,2,0� Kbrqo^ifwfkd�^kqfdbkp

Qeb� pborj�kbrqo^ifw^qflk�qbpq�e^p� _bbk� rpba� fk�

bj_ovlk^qba�bddp�fkl`ri^qba�sf^�qeb�@>J�olrqb� &Liplk�^ka�

Tbfpp*� /750'*� fk�@H� &H^t^jro^�bq,� ^i,*� /743'*� ^ka� fk�@BH�

`biip� &Efbolkvjrp�bq,� ĜI,�*� /761'�,� H^t^jro^�bq,� &/743'

dolrmba�55� G^m^kbpb� pqo^fkp� fkql� 3� pbolqvmbp,� Qvmbp� 02*�

03� ^ka� 37� tbob� `i^ppfcfba� fkql� 0� pbolqvmbp*� fk� tef`e*�

Qvmb� 37� t^p� ^kqfdbkf`^iiv� afccbobkq� colj� qeb� lqebo� qtl�

&Abpejrhe�^ka�Mljbolv*� /7�47^9� P^er�^ka�Liplk*� /75�3',� Qeb�

TSR� 0715� ^ka� C@� pqo^fkp� tbob� dolrmba� ^p� lkb� pbolqvmb�

_^pba�lk�lkb+t^v�pborj�kbrqo^ifw^qflk�qbpqp�`lkar`qba�_v�

@>J� fkl`ri^qflk� lc� bj_ovlk^qba� bddp� &Liplk� ^ka� Tbfpp*�

/750',� Eltbsbo�tfqe� ^� `olpp+kbrqo^ifw^qflk� qbpq�rpfkd� ^�

`lkpq^kq�sforp+s^ovfkd�pborj�mi^nrb�obar`qflk�qbpq�fk�@H�

`bii� `riqrobp*� TSR� 0715� t^p� lc� ^� afccbobkq� ^kqfdbkf`�

dolrm� colj� qeb� C@� pqo^fk� &P^er� ^ka� Liplk*� /753',� >�

pfjfi^o� l_pbos^qflk� e^a� _bbk� j^ab� _v� Jrkol� ^ka� Tllibv�

&/751'� rpfkd�kbrqo^ifw^qflk�hfkbqf`p,� I^qbo*� P^er�bq,� ^i,�

&/757'� `i^ppfcfba� pqo^fkp� TSR� 0715*� Qbu^p*� RJF� 0.1� ^ka�

P//11� ^p�pr_qvmbp�lc�qeb�p^jb�pbolqvmb,� Pfu�pqo^fkp� &Oi*�

R,`ljk,� P//11*� BH� 0064*� H^ibq^� /00*� Hlpqbop*� ^ka�H^ibq^�

573'� e^sb� _bbk� dolrmba� fkql� 1� pbolqvmbp� &Tlla� bq,� ĝI,�*�

/76.'�,� >klqebo� pfu� pqo^fkp� tbob� ^ipl� mi^`ba� Fkql� 1�

pbolqvmbp8� P//11*� @.6�^ka�qvmb�239� qvmb�6/+3�^ka�21>9� ^ka�

qvmb� 60+7� &Efbolkvjrp*� /761',� Ol_boqplk� ^ka� Tfi`lu
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`i^ppfcfba� /.� >rpqo^if^k� ^sf^k� oblsforp� pqo^fkp� fkql� 1�

pr_qvmbp,� Lsbo^ii*� ^q� ib^pq� //� pbolqvmbp� lc� ^sf^k�

oblsforpbp�e^sb�_bbk�abjlkpqo^qba�_v�pborj�kbrqo^ifw^qflk�

qbpqp� &Tlla�bq,� [/,*� /76.'�,

/,3� Obpb^o`e� l_gb`qfsbp

Qeb�tloh�obmloqba� fk�qefp�qebpfp�t^p� abpfdkba� ql�

fk`ob^pb� lro� rkabopq^kafkd� lc� qeb� pfdkfcf`^k`b� lc� qeb�

_flildf`^i�ebqboldbkbfqv�^jlkd�^sf^k�oblsforpbp�fk�@^k^a^,�Qeb�

j^fk�kbba�clo�qeb�mlriqov�fkarpqov�fk�@^k^a^*� ^p�bipbtebob*� fp�

^�o^mfa�jbqela�lc�fabkqfcf`^qflk�lc�^sf^k�oblsforp�fk�`ifkf`^i�

pmb`fjbkp� ^ka� afccbobkqf^qflk� lc� sforp� pqo^fkp� `^rpfkd�

afpb^pb,

Qeb�l_gb`qfsbp� lc� qefp� pqrav�tbob8

/ ,� ql� abqbojfkb� qeb� doltqe� `rosbp� lc� ^aafqflk^i� ^sf^k�

oblsforpbp� fk�Sbol� `biip,

0 ,� ql� bs^ir^qb� afccbobkq� mol`barobp� clo� ob`lsbov� lc� sforp�

doltk� fk� Sbol� `biip,

1�,� ql�abqbojfkb�qeb�obi^qflkpefm�_bqtbbk�qovmpfk�pbkpfqfsfqv�

lc� ^sf^k� oblsforpbp� ^ka� qebfo� dbklqvmbp*� pbolqvmbp*� ^ka�

m^qeldbkf`fqv� fk�a^v+lia� `ef`hbkp,

2,� ql� abqbojfkb� fc� ^� qovmpfk� pbkpfqfsfqv� ^pp^v� j^v�

pbosb� ^p� ^� o^mfa� qbpq� clo� fabkqfcf`^qflk� lc�

m^qeldbkf`� ^sf^k�oblsforpbp
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@E>MQBO�0�

J>QBOF>IP� >KA�JBQELAP

0,/�@bii� `riqrobp*� jbaf^*� ^ka� plirqflkp

0,/,/,� Plro`b� lc� cboqfib� pmb`fcf`�m^qeldbk� cobb� &PMC'�

bddp

PMC�bddp�tbob� l_q^fkba� colj�qeb� Eb^iqe� lc�>kfj^ip�

I^_lo^qlov*� P^`hsfiib*� Kbt� ?orkptf`h*� @^k^a^,� Qeb� bddp�

tbob�rpba� clo�mobm^ofkd� `ef`hbk�bj_ovl� ifsbo� `biip*� ^ka�

ql�e^q`e�`ef`hbkp�clo�rpb�fk�bumbofjbkq^i�fkcb`qflkp�tfqe�

^sf^k� oblsforpbp,� Qeb� bddp� tbob� fk`r_^qba� ^q� 15Ç@� fk� �̂

erjfafcfba�`ljjbo`f^i�fk`r_^qlo�&Erjfa^fob�Fk`r_^qlo�@l,�*�

Kbt�J^afplk*� Lefl'� ^ka� olq^qba� qtf`b�a^fiv,

0,/,0,� @ef`hbk� bj_ovl� ifsbo� &@BIf'� `biip

@ef`hbk� bj_ovl� ifsbo� &@BIf'� `biip� tbob� mobm^oba�

colj�/1� ql� /3�a^v+lia�PMC�`ef`hbk�bj_ovlp,� Qeb�bddp�tbob�

lmbkba�_v�objlsfkd�qeb�pebii�^olrka�qeb�^fo�p^`,� Bj_ovlp�

tbob�mi^`ba�fkql�^�mbqof�afpe,� B^`e�bj_ovl�t^p�lmbkba�ql�

afppb`q�lrq�_lqe�il_bp�lc�qeb�ifsbo,� Ifsbop�l_q^fkba�tbob�

j^`bo^qba�_v�m^ppfkd�qebj�qeolrde�^� /.�ji� pvofkdb� fkql� �̂

pfab� ^oj� ci^ph,� Melpme^qb� _rccboba� p^ifkb� &M?P'� %>%�

plirqflk� &.,.0� jJ�K^@i*� .,...1� jJ�H@i*� .,../� jJ�K^[EML[*
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.,...0� jJ� HEgML[*� /..� F,R,� mbkf`fiifk*� /..� 6+7�

pqobmqljv`fk*� ^ka� 03� rkfqp� kvpq^qfk'� t^p� ^aaba� ^ka�

pqfooba�tfqe�^�j^dkbq� pqfoobo� ^q�jbafrj�pmbba� clo� 3�jfk�

ql�t^pe�qeb� qfpprbp,� Qeb�qfpprbp�tbob� ^iiltba� q`� pbqqib�

^ka�qeb�prmbok^q^kq�t^p�afp`^oaba,� Qbk�ql�/3�ji�lc�.,.03#�

mobt^ojba�qovmpfk� /.� U� plirqflk� &mlo`fkb� qovmpfk*� qfdj^�

@ebjf`^i� @ljm^kv*� Pq,� Ilrfp'� t^p� ^aaba� ql� qeb� qfpprbp*�

^ka� t^p� pqfooba� clo� 3� jfk,� Qeb� prmbok^q^kq� `lkq^fkfkd�

ifsbo� `biip� t^p� qebk� `liib`qba� fkql� ^� `bkqofcrdb� qr_b�

tfqe�0�ji�lc�kbt_lok�`^ic�pborj� &K@P',� Cobpe�t^oj�.,.03#�

qovmpfk� plirqflk� t^p� ^aaba� ^ka� qeb� qovmpfkfw^qflk�

mol`barob�t^p�obmb^qba�3�qfjbp,� Qeb�`bii�prpmbkpflk�colj�

^� qlq^i� lc� pfu� e^osbpqp� t^p� `bkqofcrdba� ^q� 1..� d� clo� 0�

jfk,� Qeb� `biip� tbob�mlliba�_v�obprpmbkafkd�qebj� fk�`lia�

doltqe� jbafrj� &DJ'� `lkpfpqfkd� lc� B^dib%p� jfkfjrj�

bppbkqf^i� jbafrj� &BJBJ'� tfqe� /.#� eb^q� fk^`qfs^qba� C?P*�

/..� F,R,� mbkf`fiifk-ji*� /..� 6+=� pqobmqljv`fk-ji*� ^ka� 03�

rkfqp� kvpq^qfk-ji,� Qeb� `bii� prpmbkpflk� t^p� cfiqboba�

qeolrde� 2� U� qef`hkbpp� lc� `lqqlk� d^rwb*� ^ka� t^p� qebk�

`bkqofcrdba� ql� abqbojfkb� qeb� m^`hba� `bii� slirjb,� @biip�

tbob�obprpmbkaba� /833.� fk�DJ*� mi^qba� lrq*� ^ka� fk`r_^qba�

^q� 15Ç@� fk�^�erjfafcfba� 3#� @Ld�^qjlpmebob,� Doltqe�jbafrj�

t^p�`e^kdba�^cqbo�02�e�^ka�qeb�`bii�jlkli^vbop�tbob�rpba�

^cqbo� 26� e,



0,/,1,� >cof`^k�dobbk�jlkhbv�hfakbv� &Sbol'� `biip

Qeb�Sbol�`bii� ifkb� &>jbof`^k�Qvmb� @riqrob�

@liib`qflk*� Ol`hsfiib*� J^ovi^ka'� t^p� pqloba� fk� ^ifnrlqp�

fk�ifnrfa�kfqoldbk,� Clo�rpb*� lkb�sf^i�`lkq^fkfkd� /�ji�lc�

`bii�prpmbkpflk�t^p�qe^tba�^ka�obprpmbkaba�fk�^�qlq^i�lc�

03� ji� DJ*� ^ka� t^p� qebk� fk`r_^qba� ^q� ^� 15Ç@� fk� ^�

erjfafcfba� 3#� @Ld� ^qjlpmebob,� DJ�t^p� `e^kdba� ^cqbo� 02� e�

ql� objlsb� obpfar^i� afjbqevi� priclufab� &AJPL'*� ^ka� clo�

rpb*� `lkcirbkq� jlkli^vbop� tbob� pmifq� /85� ^q� 1� ql� 5� a^v�

fkqbos^ip,

0,0� Sforpbp� ^ka�sfo^i� `riqfs^qflk

0,0,/,� Sforp� pqo^fkp

Clroqbbk� ^sf^k�oblsforp� pqo^fkp� colj�qeb� Eb^iqe�lc�

>kfj^ip� I^_lo^qlov*� P^`hsfiib*� Kbt� ?orkptf`h*� @^k^a^*�

tbob�rpba� fk�qebpb� pqrafbp,� Clro�tbob� obcbobk`b� pqo^fkp�

_bilkdfkd�ql�afccbobkq� pbolqvmbp� &C@*� Qvmb� 02*� Qvmb� 37*�

^ka� TSR� 0715'*� ^ka� qbk� tbob� il`^i� fpli^qbp� lc� rkhkltk�

^kqfdbkf`� qvmbp� &Q^_ib� 1',� Qeb� sforpbp� tbob� fpli^qba� fk�

@BIf�`bii�`riqrobp�^ka�tbob�qebk�m^pp^dba�0�ql�6�qfjbp�fk�

Sbol�`biip,
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RH�abklqbp�klq�hkltk,



0,0,0,� Sforp� fpli^qflk� fk�@BIf� `biip

>ii� sforp� p^jmibp�tbob�m^pp^dba�lk`b� fk� mofj^ov�

@BIf� `bii� jlkli^vbop� lk� 02+jriqftbii� qfpprb� `riqrob�

mi^qbp� qe^q� e^a� _bbk� mobm^oba� ^p� abp`of_ba� fk� h[Yi_ed

0,/,0,� Clo� sforp� fkl`ri^qflk*� qeb� DJ� lk� qeb� jlkli^vbop�

t^p� objlsba*� ^ka� lkb� aolm� lc� sforp� p^jmib� t^p� ^aaba� ql�

b^`e�tbii,Qeb�mi^qb�t^p� fk`r_^qba� fk�^�erjfafcfba� 3#�@Ld�

^qjlpmebob� ^q� 15Ç@� clo� /� e�ql� ^iilt� ^aplomqflk� lc� sforp�

ql�`biip,� Lkb�ji�lc�j^fkqbk^k`b�jbafrj� &JJ'� t^p�^aaba�ql�

b^`e� tbii*� ^ka� qeb� mi^qbp� tbob� fk`r_^qba� ^ka�

jf`olp`lmf`^iiv� bu^jfkba� a^fiv� clo� 5� a^vp� clo� qeb�

^mmb^o^k`b� lc� `vqlm^qef`� bccb`qp� &@MB',� J^fkqbk^k`b�

jbafrj�t^p� qeb� p^jb� ^p� DJ�tfqe� C?P� obar`ba� ql� 0#,

-)-).)� >a^mq^qflk� lc� ^sf^k�oblsforp� ql�Sbol� `biip

>qqbjmqp�ql� ^a^mq�sforp� higW_dh� ql�Sbol� `biip� tbob�

mboclojba�_v�fkl`ri^qfkd�. , / �ji�lc�sforp�prpmbkpflk�lkql�

`lkcirbkq� jlkli^vbop� lc� Sbol� `biip� fk� 03� `j[� qfpprb�

`riqrob� ci^php*� ^ka� ^aplo_fkd� clo� /� e� ^q� 15Ç@� fk�

erjfafcfba� 3#� @Ld� ^qjlpmebob,� Qeb� fkl`rirj� t^p� qebk�

obmi^`ba� tfqe� 6� ji� lc� JJ*� ^ka� qeb� ci^php� tbob� croqebo�

fk`r_^qba� ^q� 15Ç@,� Tebk� qeb� @MB� ^mmb^oba*� `bii� `riqrobp�

tbob�colwbk�^ka�qe^tba�qeobb�qfjbp*� ^ka�`i^ofcfba�^q�6..�

d�clo�0.�jfk�ql�objlsb�`bii�ab_ofp,� Qeb�sforp+`lk`^fkfkd
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prmbok^q^kq�t^p�bfqebo�afirqba� / 8 / . �^ka�rpba�^p� fkl`rirj�

clo� croqebo� m^pp^db� lo� t^p� pqloba� ^q� +5�.Ç@� ^p� pql`h�

sforpbp,

0,0*2,� Sfo^i�doltqe�`rosbp� fk�Sbol� `biip

Qeb�sforp� pqo^fkp�rpba�tbob� C@*� PH51^*� PH/.1^*�

PH/03�^ka�PH/16^,� Qefoqv�qtl�03�`j[�qfpprb�`riqrob�ci^php�

tfqe� jlkli^vbop� lc� Sbol� `biip� tbob� fkl`ri^qba� tfqe� /.[�

Q@FAdl� fk� . , / � ji� lc� jbafrj*� `lkpfaboba� prccf`fbkq� ql�

molar`b� ^�  lkb+pqbm � doltqe� `rosb,� >cqbo� ^k� ^aplomqflk�

mbofla� lc� /�e� ^q� 15Ç@� fk� ^�erjfafcfba� 3#� @L[� ^qjlpmebob*�

qeb� fkcb`qba� cedebWn[gh� tbob� t^peba� lk`b� tfqe� t^oj� M?P�

%>%*� ^ka� 6� ji� JJ� t^p� qebk� ^aaba� ql� b^`e� ci^ph� ^ka�

fk`r_^qba,� >q� b^`e� fkqbos^i� rm�ql� /22� e� qtl� ci^php�tbob�

objlsba� ^ka� qeobb� co^`qflkp� abpfdk^qba� buqo^`biiri^o*�

`bii+^ppl`f^qba*� ^ka� qlq^i� sforpbp� tbob� e^osbpqba,� Ql�

e^osbpq�buqo^`biiri^o�sforp*� jbafrj�fk�lkb�lc�qeb�ci^php�

t^p� objlsba� ^ka� `i^ofcfba� ^q� 6..� d� clo� 0.� jfk*� ^ka� qeb�

prmbok^q^kq�t^p� pqloba� ^q� +5.Ç@�rkqfi� ^pp^vba� clo� sforp�

fkcb`qfsfqv,� Qtl� ji� lc� JJ� tbob� ^aaba� ql� qeb� fkcb`qba�

jlkli^vbo� ql� e^osbpq� qeb� `bii+^ppl`f^qba� sforp,� Qeb�

buqo^`biiri^o�^ka�`bii+^ppl`f^qba�p^jmibp*� ^p�tbii�^p�qeb�

ci^ph� ql� ^pp^v� clo� qlq^i� sforp� tbob� colwbk� ^ka� qe^tba�

qeobb�qfjbp�moflo�ql�qfqo^qflk�clo�sforp�fkcb`qfsfqv,�Qeb�

^pp^v� clo� qeb� doltqe� `rosb� lc� lkb� pbib`qba� sforp� t^p
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obmb^qba�qeobb� qfjbp,

0,0,3,� E^osbpqfkd�lc� sforp�doltk� fk�Sbol� `biip

Qeb� cliiltfkd� 6� jbqelap� tbob� fksbpqfd^qba� clo�

ob`lsbov� lc� sforp� doltk� fk� Sbol� `biip8� /*/*0+

qof`eilolqofcirlol+bqe^kb� &Coblk'� buqo^`qflk*� qob^qjbkq�

tfqe� pqbofib� afpqfiiba� abflkfwba� t^qbo� &aaEdL'*� qovmpfk�

qob^qjbkq*� ^ka� cobbwb+qe^tfkd� 1*� 3*� 5*� /.� ^ka� /3� qfjbp,�

>sf^k� oblsforp� pqo^fk� PH/03� t^p� rpba� ql� bu^jfkb� qeb�

bccf`fbk`v�lc�qebpb�jbqelap�clo�obib^pfkd�`bii+^ppl`f^qba�

sforp,� Clo�qefp*� bfdeq�03� `j[�qfpprb�`riqrob� ci^php�tfqe�

`lkcirbkq�Sbol�`bii�jlkli^vbop�tbob�b^`e� fkl`ri^qba�tfqe

.,/�ji�lc�sforp�^ka�tbob�obdri^oiv�bu^jfkba�clo�@MB�rkqfi�

^mmolufj^qbiv� 53#� lc� qeb� jlkli^vbo� `lkq^fkba� @MB� ^ka�

_bclob� `bii� abq^`ejbkq� colj� qeb� pr_pqo^qb� l``rooba*�

rpr^iiv� 26� e� mlpq+fkl`ri^qflk� &MF'�,� Qeb� jbafrj� lc� lkb�

ci^ph�t^p� qebk�afp`^oaba*� ^ka� t^p� obmi^`ba� tfqe� 0� ji� lc�

aaEdL,� Qeb� ci^ph� t^p� pqloba� ^q� +5.Ç@� ^ka� t^p� i^qbo�

^pp^vba�clo�sforp�fkcb`qfsfqv,� >�pb`lka�ci^ph�t^p�colwbk�

^ka�qe^tba�qeobb� qfjbp*� ^fa�`bkqofcrdba� ^q� 6..� d� clo� 0.�

jfk,� Qeb�`bii� ivp^qb�t^p�buqo^`qba�lk`b�tfqe�Coblk� &G,Q,�

?^hbo� @ebjf`^i� @l,*� Mefiifmp_rod*� Kbt� Gbopbv'*� ^ka� qeb�

^nrblrp�me^pb�t^p� pqloba�^q� +ï5�.Ç@�rkqfi� tebk�^pp^vba�clo�

sforp� fkcb`qfsfqv,� Qeb� jbafrj� lc� ^� qefoa� ci^ph� t^p�

afp`^oaba*� ^ka� qeb� fkcb`qba� `b%%i� jlkli^vbo� t^p� qob^qba
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tfqe� /�ji� lc� .,03#� qovmpfk�^q� 15Ç@�clo� /.�jfk,� Cliiltfkd�

qovmpfkfw^qflk*� 0� ji� lc� DJ�t^p� ^aaba� ^ka� qeb� ci^ph�t^p�

pqloba�^q�+5.Ç@�^ka� i^qbo�^pp^vba�clo�sforp� fkcb`qfsfqv,�

Qeb�clroqe*� cfcqe*� pfuqe*� pbsbkqe�^ka�bfdeqe�ci^php�tbob�

colwbk�^ka�qe^tba�1*� 3*� 5*� /.�^ka�/3�qfjbp*� obpmb`qfsbiv*�

^ka� cliiltfkd� `bkqofcrd^qflk� ^q� 6..� d� clo� 0.� jfk� ql�

objlsb�`biiri^o�ab_ofp*� qeb�prmbok^q^kqp�tbob�qfqo^qba�ql�

abqbojfkb�sforp�fkcb`qfsfqv,� Ci^php�qob^qba�tfqe�pqbofib�

aaEdL� lo�tfqe� qovmpfk�tbob� ^ipl� colwbk� ^ka� qe^tba� qeobb�

qfjbp�moflo�ql�qfqo^qflk�lc�qeb�sfo^i�prmbok^q^kq[,� B^`e�

^pp^v�t^p� obmb^qba� qeobb� qfjbp,

0,1,� Qovmpfk� pbkpfqfsfqv�^pp^vp

Ql� .,/�ji� lc� sforp�t^p� ^aaba� 3.�6+:� lc� 0,3#� qovmpfk�

&f,b,� .,61#� lsbo^ii� qovmpfk� `lk`bkqo^qflk',� Qeb� qob^qba� ^ka�

`lkqoli�rkqob^qba�sforp�p^jmibp�tbob� fk`r_^qba�^q�15Ç@,� >cqbo�

23�jfk�lc� fk`r_^qflk*� qeb�qovmpfkfw^qflk�t^p�pqlmmba�tfqe�.,/�

ji�lc�DJ,� B^`e�^pp^v�t^p�obmb^qba�qeobb�qfjbp�^ka�^ii�p^jmibp�

tbob�pqloba�^q�+5.Ç@�moflo�ql�qfqo^qflk�clo�sforp�fkcb`qfsfqv,

0,2,� Qfqo^qflk� lc�sforp

Qeb� pbof^i� /.+clia�afirqflkp� lc� b^`e�sforp� p^jmib
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tbob� mobm^oba� fk� BJBJ*� ^ka� b^`e� afirqflk� t^p� qo^kpcbooba� ql�

clro�tbiip�lc�^�74+tbii�jf`olqfqbo�qfpprb�`riqrob�mi^qb�rpfkd�

^� 3.+-G/�aolmmbo,� >k�bnr^i�slirjb�lc� DJ�t^p� ^aaba�ql�qeb� i^pq�

sboqf`^i� `lirjk�lk�b^`e�mi^qb�ql� pbosb� ^p� `bii� `lkqoli,� B^`e�

tbii� qebk� ob`bfsba� 3.� 9+:� lc� ^� cobpe� Sbol� `bii� prpmbkpflk,�

Mi^qbp�tbob�fk`r_^qba�^q�15Ç@�fk�^�erjfafcfba�3#�@Ld�^qjlpmebob�

clo� 5� a^vp� ^ka� tbob� qebk� bu^jfkba� jf`olp`lmf`^iiv� moflo� ql�

cfu^qflk�^ka� pq^fkfkd�tfqe� /#� `ovpq^i� sflibq� fk� 5.#� bqe^kli,�

Qeb�sforp� qfqbo�t^p� abqbojfkba� colj� qeb�@MB� rpfkd� qeb�H^o_bo�

jbqela� &Ibkkbqqb�bq�^\i,�*� /757'�,

0,3,� Dbi� bib`qolmelobpfp� lc� ^sf^k�oblsforp� OK>

0,3,/,� Buqo^`qflk� ^ka�mobm^o^qflk� lc� sfo^i�

alr_ib+pqo^kaba�OK>

B^`e�sforp�t^p� doltk� fk�Sbol� `biip� fk� ^� 20(YcV�

qfpprb�`riqrob�ci^ph,� >q�26�e�MF*� tebk�^mmolufj^qbiv�53#�

lc�qeb�jlkli^vbo�`lkq^fkba�@MB�^ka�_bclob�`bii�abq^`ejbkq�

l``rooba*� qeb� jbafrj� lWh� Z_hYWgZ[Z� ^ka� sforp� t^p�

e^osbpqba� _v� qob^qjbkq� lc� qeb� sforp+fkcb`qba� `bii�

jlkli^vbop� tfqe� pqbofib� ZZAVH� ^p� abp`of_ba� ^_lsb,� Sforp�

t^p�mbiibqba�_v�riqo^`bkqofcrd^qflk�^q� /1.*...�d� clo�2�e�

^q� 2Ç@,� B^`e�mbiibq�t^p� g[hjhf[dZ[Z� fk� pqbofib� aaE[L�^ka�

qeb� sfo^i� alr_ib+pqo^kaba� &ap'� OK>� t^p� obib^pba� colj
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sfoflk�rpfkd� .,3#� PAP+molqbfk^pb�H� &0.� jd-ji'� qob^qjbkq�

^q� 15Ç@� clo� 1.� jfk,� Qeb� kr`ibf`� ^`fa� t^p� buqo^`qba� _v�

mebkli8�̀ eilolcloj�&03802'�qob^qjbkq*�^ka�t^p�mob`fmfq^qba�

fk� .,/� Sli� lc� 1J� K^� ^`bq^qb� ^ka� 0,3� Sli,� lc� /..#� `lia�

bqe^kli,

Armif`^qb�sfo^i� kr`ibf`�^`fa�mbiibqp�tbob�

obprpmbkaba�fk�afbqevimvol`^o_lk^qb� &ABM@'� qob^qba�E[L�ql�

^� `lk`bkqo^qflk�lc� 3.�mf,� Qeb�sfo^i�apOK>�pbdjbkqp�tbob�

i^_biba�^q�qeb� 1 %+qbojfkf� tfqe� X[[MZm@m� &>jbope^j�@^k^a^�

Ifjfqba*� L^hsfiib*� Lkq^ofl'� ^ka�Q2�OK>�ifd^pb� &Me^oj^`f^�

@^k^a^� Ifjfqba*� ?^fb� a%Rocb*� Nrb_b`'� rpfkd� pq^ka^oa�

qb`ekfnrbp� &P^j_ollh� bq,� ĝ[,�*� /767',� ?ofbciv*� 3� mf� lc

p^jmib� OK>� tbob� jfuba� tfqe� /� mf� lc� Q2� OK>� ifd^pb� fk� ^�

ob^`qflk� _rccbo� `lkpfpqfkd� lc� /� J� K+X0+�

EvaoluvbqeviZmfmbo^wfkb+K%+X0+bqe^kbpriclkf`� ^`faZ*� /..�

jJ� Jd@id*� /..� jJ� afqeflqeobfqli� &AQQ'*� /.� jJ� ^abklpfkb

qofmelpme^qb� &>QM'*� ^ka� /.� U�_lsfkb� pborj�^i_rjfk� &?P>'�

ql� ^�ob^`qflk�slirjb� lc� 3.�mf,� Lkb�jf`olifqbo� lc� /.�m@f�

m@m�M[[� t^p�^aaba�^ka�qeb� plirqflk�t^p� fk`r_^qba�^q� /3Ç@�

clo� /4� e,� Qeb�[Q+bka+i^_biba�apOK>p�tbob�qebk�obplisba�

_v� bib`qolmelobpfp,

0,3,0,� Mliv^`ovi^jfab� dbi� bib`qolmelobpfp� &M>DB'

Qeb� kr`ibf`� ^`fa� mbiibqp� tbob� afpplisba� fk� p^jmib�

obar`fkd� _rccbo� `lkpfpqfkd� lc� .,/03� J� Qofp+E@i*� 0.#� lc
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div`boli*� ^ka�.,..0#�lc�_oljlmebkli�_irb� &I^bjjif*� /75.'�

^ka�eb^qba�fk�^�_lfifkd�t^qbo�_^qe�clo�0�jfk�moflo�ql�dbi�

bib`qolmelobpfp,� Qeb�sfo^i�apOK>� pbdjbkqp� tbob� obplisba�

lk�afp`lkqfkrlrp� M>DB�_v�rpfkd� ^� /.#� pq^`hfkd�dbi� ^ka�^�

5,3#� obplisfkd� dbi,� Bib`qolmelobpfp� t^p� mboclojba� ^q� �̂

`lkpq^kq�sliq^db� lc� / . .� s�clo� 0 .� e�^q� ollj�qbjmbo^qrob,�

Dbip� tbob� pfisbo� pq^fkba� rpfkd� ^� `ljjbo`f^i� pfisbo�

pq^fkfkd�hfq� &?flO^a*� Jfppfpp^rd^*� Lkq^ofl',

Qeb�[Q+bka+i^_biba�apOK>p�tbob� ^ipl�obplisba� _v�

bib`qolmelobpfp�lk�5,3#�obplisfkd�dbip�^ka�tbob�abqb`qba�

rpfkd� ^rqlo^afldo^mev,� Clo� qefp*� qeb� dbi� t^p� aofba� ^ka�

bumlpba� ql� U+o^v� cfij� &Hla^h� U+LJ>Q*� Mf`hbo�

Fkqbok^qflk^i*� A^oqjlrqe*� Kls^�P`lqf^'� ^q�+5.Ç@�clo� /�ql�

2� a^vp,

0,4�Sforp� kbrqo^ifw^qflk� lc� ^sf^k�oblsforp

0,4,/� Molar`qflk� lc� ^sf^k� oblsforp� ^kqfpbo^� fk�Drfkb^�

mfdp

Bfdeq�j^ib�drfkb^�mfdp� &0..�d�^sbo^db�_lav�tbfdeq'*�

elrpba� ^ka� qob^qba� ^``loafkd� ql� @^k^af^k� @lrk`fi� lk�

>kfj^i� @^ob� &@@>@'� drfabifkbp*� tbob� fkl`ri^qba�

pr_`rq^kblrpiv�fk�qeb�kb`h�tfqe�.,2�ji�lc�^sf^k�oblsforp�

pqo^fkp�C@*� PH51^*� PH/03*� PH76^*� PH//2^*� Qvmb�02*� Qvmb�37
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lo� TSR� 0715� bjripfcfba� &/8/'� fk� Cobrka%p� `ljmibqb�

^agrs^kq� &Afc`l� I^_lo^qlofbp*� Abqolfq� Jf`efd^k*� RP>',�

Qefp� t^p� cliiltba� ^q� 2� tbbhp� tfqe� ^k� fkqo^mbofqlkb^i�

fkl`ri^qflk� lc� /� ji� lc� qeb� p^jb� sforp� ^ilkb,� >kqfpborj�

t^p� `liib`qba� 5� a^vp� i^qbo*� ^ka� t^p� rpba� fk� qeb� sforp+�

kbrqo^ifw^qflk�qbpq,� ?bclob�rpba�ql�molar`q�qeb�^kqfpbo^*�

qeb�drfkb^�mfdp�tbob�_iba�ql� `eb`h�^�mobfkl`ri^qflk,

0,4,0� Sforp+kbrqo^ifw^qflk� &SK'� qbpqp

Fk�qeb�SK�qbpqp*� ^ii�sforpbp�tbob�pbm^o^qbiv�rpba�^p�

^kqfdbkp,� Qeb� SK� qbpqp� tbob� `^oofba� lrq� fk� 74+tbii�

jf`olqfqbo� qfpprb� `riqrob� mi^qbp� rpfkd� 3.� 6+:� qtl+clia�

afirqflkp� lc� pborj� ^d^fkpq� /..� Q@FAgm� lc� 3.� 9+:"� ^ka�

fk`r_^qba� clo� /� e� ^q� 15Ç@� _bclob� ^aafqflk� lc� 3.� 6+:� lc�

cobpe� Sbol� `biip� fk� jbafrj� ql� b^`e� tbii,� Mi^qbp� tbob�

bu^jfkba�^p�abp`of_ba�clo�sforp�qfqo^qflk�^_lsb� &pb`qflk�

0,2'� ^cqbo� ^� croqebo� 5� a^vp� fk`r_^qflk� fk�erjfafcfba� 3#�

@Ld� ^qjlpmebob� ^q� 15Ç@,� Qeb� kbrqo^ifw^qflk� qfqbo� t^p�

fkqbomobqba�^p�qeb�ob`fmol`^i�lc�qeb�efdebpq�afirqflk�lc�

pborj� fkef_fqfkd� @MB� &Glkbp� ^ka� Hf_bkdb*� /762',� Qeb�

abdobb� lc� ^kqfdbkf`� obi^qbakbpp� lc� qtl� sforpbp� t^p�

`^i`ri^qba�_v�^mmivfkd�qeb�cliiltfkd�clojri^�lc�>o`ebqqf�

^ka� Elopc^ii� &/73.'� ql� qeb� obpriqp� lc� `olpp+�

kbrqo^ifw^qflk� qbpqp,

/3



>�#� @8@5>�?@>28<�*�2<@8?5>8A<�**�0 �@8@5>�?@>28<�**�2<@8?5$#,8;�
@8@5>�?@>28<�**�2<@8?5>AB�*�0 �@8@5>�?@>28<�*�2<@8?5>A;�,

Qeb�`ofqboflk�prddbpqba�_v�T^abv�^ka�C^o^debo� &/76/'� clo�

ob`ldkfwfkd�afccbobkq�pbolqvmbp�lc�fkcb`qflrp�_olk`efqfp�

sforp� t^p� rpba� ql� dolrm� qeb� ^sf^k� oblsforpbp� fk� qeb�

mobpbkq� pqrav,� Qerp� sforpbp� tbob� `lkpfaboba� ql� _b� qeb�

p^jb� pbolqvmb� fc� qeb� o� s^irb� t^p� dob^qbo� qe^k� 3.#� ^ka�

fkqbojbaf^qb� &pr_qvmb'� fc� qeb� o�s^irb�t^p� 0.#� ql� 3.#,

0,5� Bumbofjbkq^i� fkcb`qflk� lc� `ef`hbkp� tfqe� ^sf^k� oblsforpbp

0,5,/� Plro`b� lc� /� a^v� lia� `ef`hp� ^ka�j^k^dbjbkq� lc�

bumbofjbkq^i� `ef`hbkp

Lkb+a^v+lia�bdd+i^vbo�qvmb�`ef`hp�tbob�e^q`eba�colj�

bj_ovlk^qba� PMC� bddp� colj� qeb� Eb^iqe� lc� >kfj^ip�

I^_lo^qlov*� P^`hsfiib*� Kbt� ?orkptf`h*� @^k^a^,� @ef`hbkp�

tbob� ob^oba� rm� ql� 4� tbbhp� lc� ^db� ^``loafkd� ql� @@>@�

drfabifkbp,� Qeb� `ef`hbkp� tbob� cba� tfqe� �̂ `ljjbo`f^i�

pq^oqbo� o^qflk� qeolrdelrq*� ^ka� t^qbo� t^p� molsfaba� [ �

if_fqrj,
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0,5,0� Bumbofjbkq^i�abpfdk�^ka� p^jmifkd�mol`barob

Dolrmp� lc� /4� lkb+a^v+lia�`ef`hp�tbob� fkl`ri^qba�

lo^iiv� tfqe� /.[� Q@FA3N� lc� sforp� fk� .,2� ji� lc� BJBJ� rpfkd�

pqo^fkp� PH/03*� PH76^*� PH/16^*� PH/.1^*� ^ka� PH51^,� Lkb

dolrm� t^p� ibcq� rkfkl`ri^qba� ql� pbosb� ^p� `lkqoli,� >ii�

dolrmp� tbob� ob^oba� pbm^o^qbiv� ^ka� qeb� bumbofjbkq� t^p�

`lkqfkrba� clo� 4� tbbhp� MF,� Clro� `ef`hp� colj� b^`e� dolrm�

tbob� tbfdeba� ^ka� pt^__ba� sf^� qeb� `il^`^� clo� sforp�

fpli^qflk*� ^ka�tbob�hfiiba�_v�`bosf`^i�afpil`^qflk�^q� / *�

0*� 1*� ^ka� 4� tbbhp� MF,� Qfpprbp� lc� hfiiba� lo� ab^a� `ef`hp

colj�fkcb`qflk�tbob�q^hbk�colj�qeb�ifsbo*� pmibbk*� eb^oq*�

irkd*� hfakbv*� _rop^� lc� C^_of`frp*� `^b`^i� qlkpfi*�

arlabkrj*� ^ka� el`h� glfkqp� clo� sforp� fpli^qflk� ^ka� clo�

efpqlm^qelildv,

0,5,1� Mobm^o^qflk�lc�qfpprb�p^jmibp�clo�sforp� fpli^qflk

Mloqflkp� lc� ifsbo*� eb^oq*� glfkq� qfpprbp*� ^ka�

`il^`^i� pt^_p� tbob� fkafsfar^iiv� eljldbkfwba� ql� ^� / . #�

prpmbkpflk�fk�BJBJ*� `lkq^fkfkd�/�jd-ji�pqobmqljv`fk*� /...

F,R,-ji� mbkf`fiifk*� ^ka� 03.� rkfqp-ji� kvpq^qfk,� >ii�

prpmbkpflkp�tbob�`i^ofcfba�^q�6..�d�clo�0 .�jfk�^ka�. ,0 ji�

lc�qeb�prmbok^q^kq�t^p� fkl`ri^qba�lkql�qtl�tbiip�lc�Sbol�

`bii� jlkli^vbop� fk� ^� 02+jriqftbii� qfpprb� `riqrob�mi^qb,�

@riqrobp�tbob�bu^jfkba�a^fiv�clo�qeb�mobpbk`b�lc�@MB*� ^ka

3.



rm�ql� qeobb�m^pp^dbp�tbob�`lkar`qba�^q� / . +a^v� fkqbos^ip�

_bclob� ^� p^jmib�t^p� ob`loaba� ^p� kbd^qfsb,

0,5,2� Efpqlm^qelildv

Fjjbaf^qbiv� cliiltfkd�brqe^k^pf^*� ^� `ljmibqb�

mlpqjloqbj�t^p�alkb�lk�b^`e�`ef`hbk,� Mfb`bp�lc�eb^oq�^ka�

ifsbo� tbob� cfuba� fk� / . #� _rccboba� kbrqo^i� cloj^ifk�

plirqflk�clo�^q�ib^pq�50�e,� Qeb�phfk�t^p�g[cek[Z�colj�qeb�

efka� ifj_p� ^ka�qeb� ibcq� qf_flq^op^i� glfkq�t^p� mi^`ba� fk�

^� @^i+Bu� FF� ab`^i`fcvfkd+cfu^qflk� plirqflk� &Cfpebo�

P`fbkqfcf`*� Lo^kdb_rod*� K,V,'� clo� ^q� ib^pq� cfsb� a^vp,�

Lk`b� ab`^i`fcfba*� glfkqp� tbob� `rq� p^dfqq^iiv� ^q� qeb�

jfaifkb,� >ii� qfpprbp� tbob� mol`bppba� _v� olrqfkb�

qb`ekfnrbp,� Glfkqp� tbob� bj_baaba� fk� m^o^ccfk� pl� qe^q�

telib� glfkq� pb`qflk*� qbkalkp� ^ka� ifd^jbkqp� `lria� _b�

bu^jfkba,� Qfpprbp� tbob� pb`qflkba� ^q� 3� -fj*� jlrkqba� lk�

di^pp� pifabp� ^ka� pq^fkba� tfqe� ebj^qluvifk� ^ka� blpfk�

&Irk^*� /746',� Qeb�qfpprbp�tbob�bumlpba�ql�^�qo^kpjfqqba+�

ifdeq�melqljf`olp`lmb�FFF� &Wbfpp*� L_bohl`ebk'� tfqe�^�QJU�

/13+14�cfij�&B^pqj^k�Hla^h�<ecfWdn'�Ol`ebpqbo*� Kbt�Vloh',

0,6� Pq^qfpqf`p

Qeb� sfo^i� doltqe� `rosbp� tbob� ^k^ivwba� _v� �̂ klk�

+ifkb^o� obdobppflk� mol`barob� tfqe� qeb� Dljmboqw� jlabi

3/



&Ao^mbo�bq,� *� /76/'� fk�qeb�P>P�pq^qfpqf`^i�m^`h^db�ql�

`ljm^ob� ^jlkd� qeb� buqo^`biiri^o*� `bii+^ppl`f^qba*� ^ka�

qlq^i� sforp� doltqe� `rosbp,� Qeb� a^q^� lk� e^osbpqfkd� lc�

sforp� doltk� fk� Sbol� `biip*� ^ka� colj� qeb� qovmpfk�

pbkpfqfsfqv�^pp^vp�tbob�^k^ivwba�_v�^k^ivpfp�lc�s^of^k`b�

&Di^kqw*� /765',� ?lav� tbfdeqp� tbob� ^k^ivwba� rpfkd� qeb�

 Pqrabkq%p � q+qbpq� &Di^kqw*� /765',

0-



<A:IM>K�.)� K>LNEML

1,/�>sf^k� oblsforp� doltqe� `rosbp� fk�Sbol�`biip

Cfdrobp� /� ql� 3� pelt�qeb�doltqe�`rosbp� lc� ^sf^k�oblsforp�

pqo^fkp� C@*� PH/03*� PH51^*� PH/.1^*� ^ka� PH76^� ^a^mqba� ql� Sbol�

`biip� _v� 1*� 3*� 2*� 3*� ^ka� 4� m^pp^dbp*� obpmb`qfsbiv,� Qeb� @MB*

`e^o^`qbofwba�_v�cloj^qflk�lc�jriqfkr`ib^qba�`biip� &pvk`qf^'*�

t^p� cfopq� abqb`qba� fk� pqo^fk� PH/03� ^ka� PH76^� ^q� /2� e� MF*� ^ka�

fk�qeb�lqebo�qeobb�pqo^fkp�^q�00�e�MF,� Fk�clro�lc�cfsb�pqo^fkp�

pqrafba*� qeb�doltqe�`rosb� lc� `bii+^ppl`f^qba�sforp� obpbj_iba�

qe^q� lc� qlq^i� sforp,� Qeb� qfqbop� lc� qlq^i� sforp� ^ka� `bii+�

^ppl`f^qba�sforp�mb^hba�^q�1.�ql�74�e�MF9� tebob^p�qeb�j^ufjrj�

qfqbop�lc�buqo^`biiri^o�sforp�tbob�pqb^afiv�ofpfkd�qeolrdelrq�

qeb� /22� e� l_pbos^qflk�f[g_eZh)

Qeb�doltqe� `rosb� lc� PH51^�t^p� ^k^ivwba� _v� qeb� Klkifkb^o�

obdobppflk� &KIFK'� mol`barob�tfqe�qeb�Dljmboqw�jlabi�fk�qeb�P>P�

pq^qfpqf`^i� m^`h^db� fk� loabo�ql� abqbojfkb� fc� qeb� afccbobk`bp�

_bqtbbk�qeb�buqo^`biiri^o�sforp�`rosb�^ka�qeb�`bii+^ppl`f^qba*�

^ka� qlq^i� sforp� `rosbp� tbob� pq^qfpqf`^iiv� pfdkfcf`^kq� &Cfd,�

4 ',� Eltbsbo*� qefp�`bii+^ppl`f^qba�`e^o^`qbo�lc�^sf^k�oblsforp�

obmif`^qflk� fk� Sbol� `biip� `lria� klq� _b� `lkcfojba� _v�

pq^qfpqf`^i�^k^ivpfp,� Clo�qefp�WdWbnh_h'� qeb�^jlrkq�lc�sforp*�

>*� ^q�qfjb�q�t^p�jlabiiba�rpfkd�^k�^a^mq^qflk�lc�qeb�Dljmboqw�

jlabi� clo� doltqe� `rosbp� &Ao^mbo� bq,� \̂i,�*� /76/'�,
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(� '� 2�bum�X�+� #�315� Z

Fk� qefp� jlabi*� fkaf`^qbp� qeb� j^dkfqrab� lc� qeb� ^p`bkafkd�

pilmb� ^ka�hd� qeb� j^dkfqrab� lc� qeb� abp`bkafkd� pilmb,� Clo� qeb�

buqo^`biiri^o� sforp� `rosb*� qeb� bpqfj^qba� s^irb� lc� qeb�

abp`bkafkd� pilmb� &h0'� fp� pifdeqiv� ibpp� qe^k� .� &Q^_ib� 2'�

fkaf`^qfkd�^� pifdeq�afm�fk�qeb�pb`lka�e^ic�lc�qeb�`rosb� &Cfd,�

4 '�,� Eltbsbo*� qefp� `lbccf`fbkq� t^p� klq� pq^qfpqf`^iiv�

pfdkfcf`^kq,� Qeb� `lbccf`fbkq� clo� qeb� `bii+^ppl`f^qba� sforp�

`rosb�t^p� pq^qfpqf`^iiv� pfdkfcf`^kq,� Qeb�doltqe� `rosb� lc� qeb�

qlq^i� sforp� aolmp� altk� jlob� qe^k� qe^q� lc� qeb� buqo^`biiri^o�

sforp*� _rq�qeb�h0� fp�klq�pfdkfcf`^kqiv�afccbobkq�colj�.,� Qerp�

qeb�h0�lc�qeb�qlq^i�sforp�fp�_bqtbbk�qe^q�lc�qeb�buqo^`biiri^o�

^ka� qeb� `bii+^ppl`f^qb[�sforp� `rosbp,

Ql� abqbojfkb� tebqebo� qeb� h0� lc� qeb� qlq^i� sforp� `rosb�

obpbj_iba� qe^q� lc� qeb� buqo^`biiri^o� lo� qeb� `bii+^ppl`f^qba�

sforp� `rosb*� qeb� cliiltfkd� clojri^� clo� qeb�q� qbpq�t^p� rpba8

@

Tebob� h[� ^ka�hd� obmobpbkq�qeb�jb^kp� lc� p^jmibp� /� ^ka� 0*
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obpmb`qfsbiv9� tefib� [� ^ka� Px[d� [� obmobpbkq� qeb� pq^ka^oa

boolop� lc� qeb�jb^kp� lc� p^jmibp� /� ^ka� 0 *� obpmb`qfsbiv,

Qeb� q� s^irb� clo� qeb� h0� lc� qeb� qlq^i� sforp� `rosb� ^ka� qeb�

buqo^`biiri^o� sforp� `rosb� fp� .,7/7� &M<.,.3'�*� tefib� qeb� q� lc

qeb�h 0� lc�qeb�qlq^i�sforp�`rosb�^ka�qeb�`bii+^ppl`f^qba�sforp�

`rosb� fp� .,3/6.5� &M<.,.3',� Qeb� c^`q� qe^q� kbfqebo� lc� qebpb

ŝ *%� q*p� fp� pq^qfpqf`^iiv� pfdkfcf`^kq� &M<.,.3'� fkaf`^qbp� qe^q�

qeb� ^jlrkq� lc� qlq^i� sforp� ab`ifkbp� ^q� qeb� p^jb� o^qb� ^p� qeb�

^jlrkqp� lc� `bii+^ppl`f^qba� ^ka� buqo^`biiri^o�sforp,

1,0� E^osbpqfkd� lc�Sbol+molm^d^qba�sforp� _v�afccbobkq

qob^qjbkqp

Q^_ib� 3� peltp� qeb� bccb`q� lc� afccbobkq� qob^qjbkqp� lk

afppl`f^qflk� lc� PH/03� pqo^fk� colj� Sbol� `biip�cliiltfkd

molm^d^qflk,� Qob^qjbkq�tfqe�pqbofib�aaEdL�vfbiaba�qeb�efdebpq�

^jlrkq�lc�sforp,� Cobbwfkd�^ka�qe^tfkd�qeb�`bii�ivp^qb�3�qfjbp*�

pfjfi^o� ql� qeb� mol`barob� rpba� _v� Tfi`lu� â*,� &/763'� ql

^a^mq� qeb� O>J+/� ^sf^k� oblsforp� pqo^fk� ql� Sbol� `biip*�t^p

fkqbojbaf^qb*� tefib� qovmpfk� qob^qjbkq� obib^pba� qeb� ib^pq�

^jlrkq� lc� sforp� &Q^_ib� 3',

1,1� Pbkpfqfsfqv� lc� ^sf^k� oblsforpbp� ql� qovmpfk

Q^_ib� 4� peltp� qeb� bccb`q� lc� qovmpfk� qob^qjbkq� lc�

afccbobkq� ^sf^k�oblsforp� pqo^fkp,� Qebob�t^p� ^� tfab� s^of^qflk

1-



fk�qeb�abdobb�lc�pbkpfqfsfqv�ql�qovmpfk,� >�aolm� fk�jb^k�qfqbo�

lc� / . [� lo� jlob� Q@FA[vji� _bqtbbk� qob^qba� ^ka� rkqob^qba� sforp�

p^jmibp�t^p� `lkpfaboba� pfdkfcf`^kq�sforp� fk^`qfs^qflk*� ^ka� 4�

sforpbp� peltfkd� pr`e� ^� aolm� tbob� gradba� pbkpfqfsb9� oblsforp�

pqo^fk�Qvmb�02� _bfkd�qeb�jlpq�pbkpfqfsb�ql�qovmpfk�qob^qjbkq,�

Bfdeq� lqebo� ^sf^k�oblsforp� pqo^fkp� tbob� obpfpq^kq�ql�qovmpfk�

qob^qjbkq,� Qebpb�obpriqp�tbob� obmolar`f_ib�lsbo�^�tfab�mbofla�

lc� fk`r_^qflkp� ^q� 15Ç@*� o^kdfkd� colj� /3� ql� 4.� jfk� &a^q^� klq�

peltk',

1,2� Bib`qolmelobqf`�jfdo^qflk�m^qqbokp� lc� ^sf^k� oblsforp

dbkljbp

Qeb�jfdo^qflk�m^qqbokp�lc�qeb�/2�sforpbp�lk�afp`lkqfkrlp�

M>DB� peltba� ebqboldbkbfqv� fk� qeb� /.� OK>� dbkljb� pbdjbkqp�

_bqtbbk� fpli^qbp� &Cfd,� 5',� Clro� bib`qolmebolqvmbp� tbob�

ob`ldkfwba� lk� qeb� _^pfp� lc� qeb� jfdo^qflk� m^qqbokp� lc� qeb� PF�

dbkb,� Qtl�j^fk�bib`qolmebolqvmbp�tbob�ob`ldkfwba�lk�qeb�_^pfp�

lc� qeb� jfdo^qflk� m^qqbokp� lc� qeb� J0� dbkb,� Qeb� J0� dbkljb�

pbdjbkq� lc� pfu� pqo^fkp�jfdo^qba�jlob� piltiv� qe^k� qe^q� lc� qeb�

obj^fkfkd� 6� pqo^fkp� &Cfd,� 6 ',

1.



MWXb[� 0)� M^[� [\\[Yi�e\� Z_\\[g[di� ig[Wic[dih� ed
Z_hheY_Wi_ed�e\�Wk_Wd�g[ek_gjh&�\gec�O[ge�Y[bbh�
\ebbel_d]�fgefW]Wi_ed)

Mg[Wic[dih� O_gWb� i_i[gV

Afpqfiiba�abflkfwba�t^qbo 0)23 â .,4/
Coblk� buqo^`qflk 2�,6. â +)1.
Qovmpfk .)00 â .,41
1� U� cobbwb+qe^t `v`ibp 2�,�41 ) .,14
3� U� cobbwb+qe^t `v`ibp 2�,�.3 ) +).3
5� U� cobbwb+qe^t `v`ibp 1�,�33 â +)21

/.� U� cobbwb+qe^t `v`ibp .)42 â .,24
/3� U� cobbwb+qe^t `v`ibp 2�,�/1 â .,4.

(�>sf^k�oblsforp� pqo^fk� PH/03,
Jb^k�qfqbo�lc�sforp�bumobppba�^p�kbd^qfsb�ild[[@FA[[ji
â� pq^ka^oa� boolo� lc�jb^k� &PBJ'

42



MWXb[� 1)� >\\[Yi�e\�ignfh_d�ig[Wic[di�ed�Z_\\[g[di�Wk_Wd�g[ek_gjh� higW_dh

:k_Wd�K[ek_gjh�
higW_d

Mg[Wi[Z Ndig[Wi[Z =[]g[[�e\�
L[dh_i_k_in

3@Q
\U

Qvmb� 02 1,1. â +)-4 4�,�.3 â +),/ -)20 â +),/
PH/03 .)3+ C .,30 1).+ ) .�,/2 -)0+ ) +)/.
PH51^ 1�,33 C .�,�.. 3�,6. â .�,/2 0�,�-0 â .�,/2
PH36^ -)33 ) .,14 /)42 â +)// -)+3 ) +).+
LD,1/ 2�,�25 â .,1. 4�,�25 â +).+ 0�,�.. ) .�,/2
PH//2^ 2�,50 ) .�,�.6 1)1. ) +)/1 ,)4- ) +)/-
Qvmb�37 /)-- â .,�/5 0)42 â +),2 /,53 â +)-4
PH03^ 2,/1 â . ,�.6 0)3+ ) .,�/2 /,45 â +)+3
LD43W 1�,�75 â +)+3 3�,�1. ) +)+3 ,)12 ) +)+3
TSR0715 /)+0 ) .,/2 3�,�41 ) +)+3 /,36 â .�,�.6
PH/.1^ .)1. C +)-- 3,/1 â +).+ /,3. â .,03
PH/1/ .).+ â +)-0 2�,�33 ) .�,�21 /,0�3 ) +)-0
C@ /)42 â +)0, 1)-- ) +).+ /,03 â .�,03
LD,.3W .)2- ) .,3/ /)3+ ) / , . / ,)+3 ) .�,�33

Jb^k�qfqbo� lc�sforp� bumobppba�^p� kbd^qfsb� ild[Q@FA[-ji� â� pq^ka^oa�boolo� lc�
jb^k,
Abdobb� lc� pbkpfqfsfqv� fp� bumobppba�^p� afccbobk`b� fk�jb^k�sforp�qfqbo�
&â� pq^ka^oa� boolo� lc�jb^k'� _bqtbbk�sforp�qob^qba�^ka�rkqob^qba�tfqe�
qovmpfk,� Sforpbp�tfqe�^�abdobb� lc� pbkpfqfsfqv�<� 0,.�tbob�`lkpfaboba�
pbkpfqfsb�ql�qovmpfk



1,3� Pbolildf`^i� obi^qflkpefmp� lc� ^sf^k�oblsforpbp

Qeb�kbrqo^ifw^qflk�qfqbop�lc�qeb�Drfkb^�mfd�^kqfpbo^�

^d^fkpq� qeb� /2� ^sf^k� oblsforpbp� ^ob� peltk� fk� Q^_ib� 5,� Qeb�

dbljbqof`�jb^k�lc�qeb�eljlildlrp� qfqbop�s^ofba�colj� 0 , 0 � ild[[�

ql� 1,2� ild[N� tefib� qeb� ebqbolildlrp� qfqbop� o^kdba� colj� :/,.�

ild[N� ql� 1,2� ild[N,� >kqfpbo^� ql� sforp� pqo^fkp� Qvmb� 02� ^ka�

PH//2^� e^a� kbrqo^ifwfkd� qfqbop� ^d^fkpq� ^ii� qeb� /2� sforpbp�

qbpqba�tefib�sforp�pqo^fkp�PH/03�^ka�PH03^�t^ob�kbrqo^ifwba�ql�

pljb� abdobb� _v� ^ii� 6� ^kqfpbo^� &Q^_ib� 5'� fkaf`^qfkd�

`lkpfabo^_ib�ebqboldbkbfqv�lc�kbrqo^ifwfkd�^kqfdbkp�^jlkd�qeb�

sforp�pqo^fkp�bu^jfkba,� Lk�qeb�_^pfp� lc�qeb�o�s^irbp� fk�Q^_ib�

6 *� qeb�sforpbp�`lria�_b�dolrmba�fkql�qeobb�afpqfk`q�pbolqvmbp�

obmobpbkqba�_v�pqo^fkp�C@*� Qvmb�37*� ^ka�PH/03,� Qeb�C@�pbolqvmb�

tef`e� `lkq^fkba� PH51^� ^ipl� `olpp+ob^`qba� tfqe� Qvmb� 02*� ^ka�

PH76^�_v�2/#� ^ka�07#*� obpmb`qfsbiv,� Pfk`b�PH76^*� TSR0715*� ^ka�

PH//2^� ^ipl� pelt�`lkpfabo^_ib�`olpp+ob^`qflkp*� qebv�tbob� ^ii�

`lkpfaboba� pr_qvmbp� lc�qeb� C@� pbolqvmb� &Q^_ib� 6 ',

44
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h[]c[dih� e\� ,/� Wk_Wd�g[ek_gjh[h)

Afp`lkqfkrlrp� M>DB�_v�rpfkd� �̂ 5,3#� obplisfkd�dbi,
I8� 1� i^odb� pbdjbkqp9� J8� 1� jbafrj� pbdjbkqp9� P8� 2�
pj^ii� pbdjbkqp,

45



&. HL
:4� 2

!C� &.�,� ..
/ / � / N3� HL

"̂)H% %)
U BL� ,4 ,4� ,4

1 $
= �   

2 $ \ \i
7 ] $� +

  +

c%� V
/.� @L� >
_\_�d�<H
,2� / � >

j� K�[

t�bk

?_]jg[� 3)� <ecfWg_hed�e\�c_]gWi_ed�fWii[gdh� e\� ([dZ
(bWX[b[Z� ][dec[� h[]c[dih� e\� Wk_Wd�g[ek_gjh[h

Qeb�sforpbp�^ob�^oo^kdba�lk�qeb�_^pfp�lc�qeb�jfdo^qflk�lc�
qeb�J0� dbkb�pbdjbkq*� colj�qeb� piltbpq� ql�qeb� c^pqbpq�
<ëlsfkd�J0� obi^qfsb�ql� qeb�Ji� dbkb� pbdjbkq,
I8� 1� i^odb� pbdjbkqp9� J8� 1� jbafrj� pbdjbkqp9� P8� pj^ii�
pbdjbkqp,
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1,4� >sf^k� oblsforp� bumbofjbkq^i� fkcb`qflkp�

1,4,/� @ifkf`^i� pfdkp

Lc� cfsb�dolrmp� lc� `ef`hbkp� fkcb`qba�tfqe� ^sf^k�

oblsforpbp*� bfdeq� lc� pfuqbbk� Y^_Ya[dh� lc� qeb� dolrm�

fkl`ri^qba�tfqe�pqo^fk�PH76^�afba�tfqefk�/�tbbh�MF� &Q^_ib�

7'�,� Qeb�ifsbop�lc�qebpb�`ef`hbkp�tbob�jlabo^qbiv� ptliibk�

^ka�e^a�cl`^i�ql�afccrpb�^ob^p�lc�m^ib�afp`lilo^qflk,� Qeb�

prosfsfkd�`ef`hbkp�e^a�ptliibk�glfkqp�^q�0�^ka�1�tbbhp�MF�

&a^q^� klq� peltk'�,� Kl� `ifkf`^i� pfdkp� tbob� abqb`qba� fk�

`ef`hbkp� fkl`ri^qba� tfqe� qeb� lqebo� ^sf^k� oblsforp�

pqo^fkp,

Q^_ib� /.� ^ka� Cfd,� 7� pelt�_lav� tbfdeq� ]W_dh� lc� ^ii�

hjgk_k_d]� Y^_Ya[dh� _d� Wbb� ]gejfh)� M^[� c[Wd� XeZn� l[_]^i�

]W_dh� e\� Y^_Ya[dh� _deYjbWi[Z� l_i^� LD,-0� l[g[�

h_]d_\_YWdibn� bel[g� $I7+)+0%� i^Wd� i^eh[� e\� i^[� Yedigeb�

]gejf)

14



MWXb[� 2)� Aecebe]ejh� WdZ�^[i[gebe]ejh� d[jigWb_hWi_ed�i_i[gh�e\� \ejgi[[d�Wk_Wd�
g[ek_gjh� _hebWi[h

l

Mgnfh_d

_WhhWn

O_gjh
:di_h[gjc

C@ LD2.W Mnf[� -�/ LD43W lVd_-�4.2� LD,,/W� Mnf[ 04� LD,-0

O C@ -)3+& -)-+ -).3 -)-+ ,)1+ 0�,�3. -)+3 .�,�..
P LD2.W -)3, -�)�3, 0�)�3, -)0+ .�,�.. ,)4+ ,)++ .�,�..
P Mnf[�-/ / ,�4. ,)1+ -�).3 /,�56 ,)++ -)-+ ,),3 . , . .

O LD43W -)-+ ,)4+ -).3 -)14 ,)1+ -)-+ -).3 +)++
O PON-4.2 . , . . +)++ -)3, -).3 -)-+ .)-3 /,1. .�,�..
P PH//2^ +)++ +)++ -)-+ .�,�.. +)++ .)/, .�,�.. .�,�..
O Qvmb� 37 +)++ ,).+ -)13 +)++ +)++ ,)1+ -)3, +)++
P LD,-0 0�,6/ 1�)/, -)-+ -)0+ -)+3 0�,�76 ,)4+ -�)�3,

P LD,1/ 1�,�// 1�),- -)-+ -)+3 -)0< -).3 +)++ -)-+
O PH0 Q^ 0,6/ ,)1+ -)-+ -)3, -)3, -).3 ,)++ /,1.
O Éf�)�[1^ +)++ +)++ ,).+ -)0+ -).3 1,2/ /,7. .�,�..
O PH/1/ .�,�.. +)++ -)0+ .)-3 -)0+ 0�,�3. /,56 . , . .

O LD,.3W .�,�.. .�,�.. -)-+ +)++ -)0+ 0,6/ /,7. .�,�..
P LD03W +)++ +)++ ,).+ 0,3. +)++ -)0+ ,).+ .�,�..

[�S^irbp obmobpbkq� ild[, lc� dbljbqof`�jb^k�qfqbo
Obpriq lc�qovmpfk�pbkpfqfsfqv ^pp^v� &colj�Q^_ib 1%6�K abklqbp qovmpfk obpfpq^kq*
^ka� P abklqbp qovmpfk pbkpfqfsb�sforp pqo^fk,



MWXb[�6 ,� L[gebe]_YWb�g[bWi_edh^_fh�X[il[[d�Wk_Wd�g[ek_gjh�_hebWi[h�YWbYjbWi[Z�colj�
i^[�d[jigWb_hWi_ed�i_i[gh

Mgnfh_d
WhhWnV O_gjh ?< LD2.W Mnf[� -�/ LD43W PON-4.2 LD,,/W Mnf[� 04 LD,-0

O C@ / . . [ 3. 03 07 . . . .

P LD2.W / . . 2/ -4 . . 0 .

h Qvmb� 0�2 ,++ 2/ 13 . . .

O LD�43W / . . 13 . . .

O PON-4.2 / . . -+ / .

P LD,,/W / . . . .

O Qvmb� 37 / .. .

P PH/03 / . .

P�b�o�l�+ > > :*; :*; ? ;*< A B
inf[�

Obpriq�lc�qovmpfk�pbkpfqfsfqv�^pp^v� &colj�Q^_ib�4 '9� O�abklqbp�qovmpfk�obpfpq^kq*�
^ka� P� abklqbp� qovmpfk� pbkpfqfsb�sforp� pqo^fk,
Qeb�^kqfdbkf`�obi^qflkpefmp�`^i`ri^qba�^p�o�s^irbp� &>o`ebqqf�^ka�Elopc^ii*� /73.'*�
^ka� bumobppba� ^p� ^�mbo`bkq^db,
>*� >-?*� ?*� ?-@�;� /� pbolqvmb9� A�;� /� pbolqvmb9� B�;� /� pbolqvmb,



M:;E>� 4) I[gY[di� YjccjbWi_k[�
,�l[[a�IB

cegiWb_in�e\ Y^_Yah�Xn

O_gjh
higW_d

Mgnfh_d
WhhWntZ

: f f g e m ) � Ge)�
k_gjh� Y^_Yah�
Zeh[� jh[Z�
_deYj(
bWi_ed

!
YjcjbWi_k[
cegiWb_in

LD,+.W O 0)10 /4 .

LD,.3W O 0)4+ /4 .

LD43W O 2)-0 /4 3.

LD2.W P 1)-0 /4 .

LD,-0 P 1)/+ /4 .

@lkqoli /2 .

Obpriq� lc� qovmpfk� pbkpfqfsfqv� ^pp^v� &colj�Q^_ib� 4 '9�
O�abklqbp� qovmpfk� obpfpq^kq*� ^ka� P� abklqbp� qovmpfk�
pbkpfqfsb� sforp� pqo^fk,



1,4,0� Dolpp� ^ka�efpqlm^qelildf`� `e^kdbp

Kfkb�lc�,1�`ef`hbkp� &34#'� fkl`ri^qba�tfqe�oblsforp�pqo^fk�

PH76^� e^a� `lkpmf`rlrp� ^ob^p� lc� ^[fWi_Y� kb`olpfp,� Qeb�

fkci^jj^qlov�obpmlkpb� fk�`ef`hbkp� avfkd�tfqefk�qeb� cfopq� cbt�

a^vp�lc�fkl`ri^qflk�t^p�bppbkqf^iiv�klk+bufpqbkq*� tefib�qelpb�

avfkd�i^qbo�e^a�`lkpfabo^_ib�fkcfiqo^qflk�lc�jlklkr`ib^o�`biip�

^ka�l``^pflk^i�ebqbolmefip� &Cfd,� /.'�,� Qeb�lkiv�`ef`hbk�lc�qefp�

dolrm� i^Wi� prosfsba� jlob� qe^k� 0� tbbhp� ^ipl� e^a� ^ob^p� lc�

^[fWi_Y�d[Ygeh_h)� Ged[� e\�i^[� Yedigebh� $?_])� ,,%'� WdZ� e\� ^^[�

`ef`hbkp� fkl`ri^qba� tfqe� lqebo� ^sf^k� oblsforp� pqo^fkp� e^a�

bsfabk`b�lc�d[Ygeh_h�lo�fkci^jj^qflk�fk�qeb�b_k[g)� Jf`olp`lmf`�

`e^kdbp� fk� qbkalkp� ^ka� pvklsf^i� jbj_o^kbp� tbob� fg[h[di� fk�

Y^_Ya[dh� _deYjbWi[Z�l_iV�Wk_Wd�g[ek_gjh�higW_dh�LD43W'� LD,.3W�

^ka� PH/.1^� &Q^_ib� //',� >ccb`qba� qfpprbp� e^a� �̂ afccrpb�

fkcfiqo^qflk� lc� bncf^eYni[h� ^ka� j^`olme^dbp*� ^ka� jlabo^qb�

^nf[gfbWh_W�e\�hndek_eYni[h�_d�Xei^� `e_dih�^ka�i[dZed�h^[Wi^h�

&Cfd,� /0*� /1*� /2*� /3*� /4� ^ka� /5',� M^[h[� ibpflkp� l[g[� klq^_iv

ceg[�h[k[g[�_d�Y^_Ya[dh�fkcb`qba�l_i^�higW_d�@D^3W�*r9�YecfWg[Z�

l_iq� i^eh[� _d\[Yi[Z� l_i^� higW_dh� LD,.3W� ^ka� LD,+.W)� Bd�

WZZ_i_ed'� i^[� Z_Wf^nh_h� e\� 0� eji� e\� 3� $1-!%� ed[(l[[a� ebZ

Y^_Ya[dh� _deYjbWi[Z�l_,V�g[ek_gjh� higW_d� LD43W�^WZ�f_[Y[h� e\�

g[iW_d[Z� YWgi_bW][�Yed[� $?_])� ,3� WdZ� ,4%)� M^_h� Y^Wd][� _d� i^[�

`^oqfi^db� `lkb� t^p� klq� h[[d� fk� ^kv� lc� qeb� `lkqoli� `ef`hbkp�

fcfd*� 0 . '� ^ka� t^p� pbbk� lkiv� fk� ed[� `ef`hbk� fk� b^`e� lc� qeb�

dolrmp� fkl`ri^qba�tfqe�g[ek_gjh� pqo^fk� PH/03� ^ka� PH/.1^,



MWXb[� ,+)� F[Wd�XeZn�l[_]^i� ]W_dh� e\� Y^_Ya[d� _deYjbWi[Z�l_i^�Wk_Wd�g[ek_gjh

:k_Wd
g[ek_gjh

Mgnfh_d
WhhWnV

G e )
Y^_Yah�

jh[Z� 2

F[Wd XeZn�l[_]^i�]W_dh ,� 1=V

= ,/� = -,�= /-� =

LD2.W P /4 14) 3â1�,�4 /15,2â/.,7 0.4,0//3,6 3.6,7/27,/
@lkqoli å /2 53�,6�â5�,5 /23,.//4,1 ,44)1,--)0 3/5,+,.,)0

PH/03 h /4 41 -Vq1�)�- //1,5/� 7,/ /71,2//.,6 274,3/20,/
PH7�6 ^ O /4 KA ,+/),,-1)1 /36,4/10,3 KA
@lkqoli å /3 52�,6 â 4 �,�3 /01,6/� 6,2 /74,7/13,/ 264,7/33,2

PH/.1^ O /4 14) 0q.)1 /14,5//5,. 021,//06,7 33/,6/04,0
LD,.3W O /4 5/, +q1)1 ,-.)-,� 4)/ 0.1,./00,1 31/,//30,5
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>ii� /2� ^sf^k� oblsforpbp� fpli^qba� fk� @BIf� `biip� fkar`ba�

pbof^iiv� prpq^fkba� @MB� arofkd� pr``bppfsb� m^pp^dbp� fk� Sbol�

`biip� fkaf`^qfkd� qe^q� qebv� tbob� ^a^mqba� ql� dolt� fk� qeb� Sbol�

`bii� ifkb,� Orppf^k� bq,� ĝi,� &/76/'� mobsflrpiv� obmloqba

pr``bppcri� ^a^mq^qflk� lc� qeobb�>rpqo^if^k� fpli^qbp� bu^jfkba*�

^iqelrde� Tfi`lu� bq,� ^#,� &/763'� `lria� lkiv� ^a^mq� lkb� pqo^fk*

abpfdk^qba� O>J+/*� lc� pfu� lqebo� >rpqo^if^k� ^sf^k� oblsforp�

pqo^fkp�ql�Sbol�`biip,� Qeb�O>J+/�pqo^fk�e^a�_bbk�m^pp^dba�2�ql�

4�qfjbp�jlob�fk�`ef`hbk�`biip�qe^k�qeb�rk^a^mq^_ib�pqo^fkp,� Fk�

qeb� mobpbkq� pqrav*� moflo� ql� qeb� pfkdib� m^pp^db� fk� @BIf� `bii�

`riqrobp*� jlpq� fpli^qbp� e^a� lkiv� _bbk� molm^d^qba� fk� `ef`hbk�

bj_ovlk^qba� bddp� /� ql� 0� qfjbp*� prddbpqfkd� qe^q� `bii� m^pp^db�

efpqlov�lc�qeb�oblsforp�pqo^fk�fp�mol_^_iv�klq�^�j^glo�c^`qlo�

fk� ^a^mq^qflk� ql� Sbol� `biip,� Fq� fp� mol_^_ib� qe^q� s^of^qflk�

bfqebo� fk� `riqrob�`lkafqflkp� lo� _bqtbbk� _^q`ebp� lc� Sbol� `bii�

ifkb*� ^ka�fkafsfar^i�sforp�pqo^fk�s^of^qflk�j^v�_b�obpmlkpf_ib�

clo� qeb� afccbobkq� pr``bpp� o^qbp� lc� ^a^mq^qflk� lc� ^sf^k�

oblsforpbp� ql� Sbol� `biip,� Fq� e^p� _bbk� ob`bkqiv� abjlkpqo^qba�

qe^q� ^sf^k� oblsforp� pqo^fk� P//11� `^k� obmif`^qb� fk� Jlrpb� I�

`biip� ^q�mE� 4,2� ^ka�mE� 5,0� _rq� klq�mE� 6,0*� prddbpqfkd�qe^q� �̂

_^pf`� mE� fk� qeb� `riqrob� jbafrj� fp� obpmlkpf_ib� clo� qeb�

fkef_fqflk�fk�sfo^i�obmif`^qflk� &J^iil�bq,� ^#,*� /77/^'�,� Qebpb�

^rqelop�^ipl�peltba�qe^q�qeb�mobpbk`b�lc�>`qfkljv`fk�A�arofkd�

fkcb`qflk� fk`ob^pba� sfo^i� obmif`^qflk� fk� I� `biip� _v

4+



bifjfk^qfkd� elpq� jOK>� `ljmbqfqflk� clo� qeb� qo^kpi^qflk�

j^`efkbov� &J^iil� bq,� ^i,�*� /77/_'�,� Qefp� prddbpqp� qe^q� sforp

obmif`^qflk� fk� I�`biip� fp� ^ipl�abmbkabkq� lk�qeb�jriqfmif`fqv�

lc� sforp� fkcb`qflk,� Qeb� p^jb� j^v� _b� qorb� clo� ^sf^k� oblsforp�

obmif`^qflk� fk�Sbol�`biip,

Qeb� doltqe� `rosbp� lc� 3� ^sf^k� oblsforp� pqo^fkp� tbob�

abqbojfkba� ql� croqebo� `e^o^`qbofwb� qeb� k^qrob� lc� ^sf^k�

oblsforp�obmif`^qflk�fk�Sbol�`biip,� Clo�C@*� PH/03*� PH51^*� ^ka�

PH/.1� pqo^fkp*� qeb�doltqe�`rosbp�lc�qeb�`bii+^ppl`f^qba�sforp�

obpbj_iba�qe^q�lc�qlq^i�sforp�tef`e�fkaf`^qba�qe^q�qebpb�sforp�

pqo^fkp�tbob�efdeiv�`bii+^ppl`f^qba*� ^ka�qefp�j^v�^ipl�_b�qorb�

clo�^ii� ^sf^k� oblsforpbp� ^a^mqba� ql� obmif`^qb� fk�Sbol� `biip,

Qeb� qo^afqflk^i� jbqela� lc� e^osbpqfkd� pql`h� `riqrobp� lc�

oblsforpbp� fkslisbp� cobbwfkd� ^ka� qe^tfkd� lc� fkcb`qba�

jlkli^vbop� qeobb� qfjbp*� ^ka� `i^ofcf`^qflk� lc� qeb� prmbok^q^kq�

_v�ilt�pmbba�`bkqofcrd^qflk,�Eltbsbo*� qefp�jbqela�tlria�obpriq�

fk�mllo� sforp� ob`lsbov� fc�qeb�sforp� tbob�mobaljfk^kqiv�`bii+�

^ppl`f^qba*� ^p� fp� qeb� `^pb� tfqe� qeb� Sbol+molm^d^qba� ^sf^k�

oblsforpbp,� Fq�t^p�l_pbosba�qe^q�pqo^fk�PH/03�o^mfaiv�molar`ba�

pqolkd� @MB� fk� Sbol� `biip*� _rq� pql`h� `riqrobp� e^a� ilt� sfo^i�

qfqbop�rmlk�qfqo^qflk,� Qefp�`lria�_b�_b`^rpb�PH/03�j^hbp�^�ilq�

lc� crpflk� molqbfk� &Tfi`lu� ^ka� @ljm^kp*� /760'� obpriqfkd� fk�

pqolkd� @MB*� _rq� lkiv� fjj^qrob�sforp� lo�abcb`qfsb� fkqbocbofkd�

m^oqf`ibp�^ob�molar`ba�tef`e�^ob�klq�abqb`q^_ib�_v�qfqo^qflk,�

Eltbsbo*� _^pba� lk� qeb� sfo^i� qfqbop� fk� Cfd,0*� qefp� sforp� ^ipl�

^mmb^oba� ql� _b� jlob� `bii+^ppl`f^qba� fk� Sbol� `biip� qe^k� qeb

7/



lqebo� 2� pqo^fkp,� Qeb� PH/03� pqo^fk� t^p� qebobclob� `elpbk� clo�

^k^ivpfp� lc� afccbobkq� mol`barobp� clo� obib^pfkd� lc� `bii+�

^ppl`f^qba� sforp� molm^d^qba� fk� Sbol� `biip,� Fk� qeb� mobpbkq�

pqrav*� qob^qjbkq� lc� fkcb`qba� `bii� jlkli^vbop� tfqe� pqbofib�

aaEgL� t^p� qeb� jlpq� bccb`qfsb� clo� obib^pfkd� `bii+^ppl`f^qba�

sforp� &Q^_ib� 3'�,� Fk� c^`q� qefp� mol`barob� t^p� pfdkfcf`^kqiv�

_bqqbo� qe^k� qeb� qo^afqflk^i� jbqela� lc� obmb^qba� cobbwfkd� ^ka�

qe^tfkd�ql�ivpb�`biip� &Tfi`lu�bq,� *� /763',� Afpqfiiba�t^qbo�

fp�olrqfkbiv�rpba�ql�ivpb�sforp+fkcb`qba�`biip�tebk�mobm^ofkd�

pmb`fjbkp� clo� bib`qolk� jf`olp`lmv*� ^ka� fp� mol_^_iv� ^� tlob�

bccb`qfsb� mol`barob� clo� e^osbpqfkd� sforp� molm^d^qba� fk� Sbol�

`biip,� Fq� t^p� `lkpfaboba� qe^q� qovmpfk� qob^qjbkq� e^a� �̂

abibqboflrp� bccb`q� lk� PH/03� _b`^rpb� fq� obpriqba� fk� ^� sfo^i�

qfqbo�tef`e�t^p�pfdkfcf`^kqiv�ibpp�qe^k�qe^q�l_q^fkba�tfqe�qeb�

pq^ka^oa� 1� cobbwb+qe^t� `v`ibp,� Qefp� cfkafkd� t^p� promofpfkd�

pfk`b�^ii�^sf^k�oblsforpbp�e^a�mobsflrpiv�_bbk�obmloqba�ql�_b�

obpfpq^kq� ql� qovmpfk� &H^t^jro^� bq,^i,*� /7439� Mbqbh� bq,^i,,

/7459� Glkbp� bq,^i,*� /753',

>� qovmpfk� pbkpfqfsfqv� ^pp^v� t^p� qebobclob� pbq� rm� ql�

sbofcv�qeb�bccb`q�lc�qovmpfk�lk�^sf^k�oblsforpbp,� Qeb�obpriqp�

l_q^fkba� fkaf`^qb� ^� tfab� s^of^qflk� fk� qeb� abdobb� lc�

pbkpfqfsfqv�lc�^sf^k�oblsforpbp�ql�qovmpfk,� Pfu�lc� /2� pqo^fkp�

bu^jfkba� &20#'� tbob�peltk�ql�_b�pbkpfqfsb�ql�qovmpfk,� >iqelrde�

qeb�mobpbkq�pqrav�rpba�.,61#�qovmpfk�`lk`bkqo^qflk�clo�23�jfk*�

^�qovmpfk�pbkpfqfsb�^sf^k�oblsforp*� pqo^fk�QOi*� t^p�mobsflrpiv�

peltk�ql�_b�^ccb`qba�_v�bumlprob�ql�^p� ifqqib�^p�. ,. / #�qovmpfk
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clo� 1.�jfk� &>ic^ibn�^ka� Glkbp*�/77/',

pfk`b� qovmpfk� fp� lkb� lc� qeb� afdbpqfsb� bkwvjbp*� qeb

fkcb`qfsfqv*� sforibk`b*� ^ka� mbopfpqbk`b� lc� qeb� qovmpfk�

pbkpfqfsb� ^sf^k� oblsforp� pqo^fkp� fk� qeb� fkqbpqfk^i� qo^`q�

cliiltfkd� bumlprob� _v� qeb� lo^i� olrqb� j^v� _b� pfdkfcf`^kqiv�

^ccb`qba,� Fkabba� fq� e^p� _bbk� peltk� qe^q� qeb� qrohbv� oblsforp�

pqo^fk�QOi�t^p� ibpp�m^qeldbkf`� clo� a^v+lia�`ef`hp�tebk�dfsbk�

lo^iiv� qe^k� tebk� dfsbk� _v� cllqm^a� fkl`ri^qflk� &>c^ibn� ^ka

Glkbp*� /77/',�Qefp�fpli^qb�^ipl�peltba�ifjfqba�c^b`^i�pebaafkd�

cliiltfkd� lo^i� ^ajfkfpqo^qflk*� ^ka� fq�t^p� prddbpqba�qe^q�qeb�

obpmfo^qlov� olrqb� j^v� _b� jlob� fjmloq^kq� fk� afppbjfk^qflk� lc�

pr`e�qovmpfk� pbkpfqfsb� ^sf^k�oblsforpbp,

Fq� t^p� evmlqebpfwba� qe^q� qeb�qovmpfk� pbkpfqfsfqv� j^v

pbosb�^p�^�pfjmib�af^dklpqf`�qbpq�clo�afccbobkqf^qfkd�_bqtbbk�

m^qeldbkf`� ^ka� klk+m^qeldbkf`� pqo^fkp� lc� ^sf^k� oblsforpbp,�

Mobsflrp� ^qqbjmqp� _v� pbsbo^i� tlohbop� e^a� c^fiba� ql� cfka� ^�

`loobi^qflk� _bqtbbk� dbklqvmbp� ^ka� pbolqvmbp� lc� ^sf^k�

oblsforpbp�tfqe�qeb�afpb^pb�`lkafqflkp�qebv�`^rpb� fk�`ef`hbkp�

&Dlrsb^� ^ka� P`ekfqwbo*� /760',� Fq� t^p� qebobclob� ab`faba� ql�

abqbojfkb� qeb� obi^qflkpefm� _bqtbbk� qovmpfk� pbkpfqfsfqv� lc�

^sf^k� oblsforpbp� ^ka� qebfo� dbklqvmbp*� pbolqvmbp*� ^ka�

m^qelqvmbp,� Qeb�jfdo^qflk�m^qqbokp�lc�apOK>�dbkljb�pbdjbkqp�lc�

^sf^k�oblsforp�e^sb�_bbk�peltk�ql�_b�ebqboldbklrp� &Dlrsb^�^ka�

P`ekfqwbo*� /7609� @i^oh� bq,� \̂i,�*� /77.',� @ljm^ofplk� lc� qeb� /.�

pbdjbkqp� ^jlkd�10� sforpbp�peltba�kl�pfkdib�_^ka�lc� P*� J*� lo�I�

t^p� afccbobkq� clo� ^kv� pbolqvmb� bu^jfkba*� ^ka� kl� pmb`fcf`
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^ppl`f^qflk�_bqtbbk�jfdo^qflk�m^qqbok�^ka�afpb^pb�mobpbkq^qflk�

`lria� _b� abqb`qba� $@ejk[W� ^ka� P`ekfqwbo*� /76�0',� Fk� mobpbkq�

pqrav*� qeb�`ljm^ofplk�lc�qelpb�peltba�qebob�lWh�^�`loobi^qflk�

_bqtbbk� ^� pfkdib� _^ka� lc� J0� ^ka� qovmpfk� pbkpfqfsfqv� ^pp^v,�

Tebk� ^sf^k� oblsforpbp� `ljmofpfkd� lc� pbof^iiv� m^pp^dba� P//11�

pqo^fkp� tbob� dolrmba� ^``loafkd� ql� sforibk`b*� qeb� dob^qbpq�

`e^kdbp�tbob�pbbk�fk�qeb�jfdo^qflk�m^qqbokp�lc�dbkljb�pbdjbkqp�

PF*� J0*� ^ka�J1*� prddbpqfkd�qe^q� qebpb�j^v�_b� ^ppl`f^qba�tfqe�

qeb�sforibk`b�lc�^�dfsbk�^sf^k�oblsforp�pqo^fk� &Er^kd�bq,� ^i,�*�

/765',� Fk� qeb� mobpbkq� pqrav*� qtl� cW_d� dbklqvmbp� tbob�

ob`ldkfwba� lk� qeb� _^pfp� lc� qeb� jfdo^qflk� m^qqbokp� lc� qeb� J0�

dbkb� &Cfd,� 6 ',� Fk� j^jj^if^k� oblsforpbp� qeb� J0� dbkb� fp�

obpmlkpf_ib� clo� qeb� afccbobk`bp� fk� obpmlkpb� ql� qovmpfk�

qob^qjbkq,� Lc�qeb�pfu�^sf^k�oblsforpbp�fk�qefp�pqrav�telpb�J0�

dbkb� jfdo^qba� jlob� piltiv� qe^k� qeb� bfdeq� obj^fkfkd� sforpbp*�

cfsb� sforpbp� &6.,11#'� tbob� pbkpfqfsb� ql� qovmpfk*� prddbpqfkd�

qi^q�qeb�jfdo^qflk�m^qqbok�lc�qeb�J0� dbkljf`�pbdjbkq�lc�^sf^k�

oblsforpbp�fp�^ipl�`loobi^qba�tfqe�pbkpfqfsfqv�ql�qovmpfk,�Qeb�

J0� dbkb� lc� qovmpfk� pbkpfqfsb� ^sf^k� oblsforpbp� jfdo^qba�jlob�

piltiv� f,b*� t^p� i^odbo� qe^k� qe^q� lc� qeb� qovmpfk� obpfpq^kq�

^sf^k� oblsforpbp,

Clro� dbklqvmbp� tbob� ob`ldkfwba� lk� qeb� _^pfp� lc� qeb�

jfdo^qflk� m^qqbokp� lc� qeb� PF� dbkljf`� h[]c[di)� Qeb� PF� dbkb�

bk`labp�qeb�sforp�^qq^`ejbkq�molqbfk�tef`e�fp�^ipl�qeb�^kqfdbk�

clo� fkar`fkd� kbrqo^ifwfkd� ^kqf_lav� molar`qflk� $Mnb[g� ^ka�

Cfbiap*� /77.'�,� Eltbsbo*� qeb�clro�dbklqvmbp�fk�qefp�pqrav�`lria
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klq�_b� ^ppfdkba�ql� ^kv� lc� qeb� pbolqvmbp� abqbojfkba,

Rkifhb� j^jj^if^k� oblsforpbp*� ^sf^k� oblsforpbp� pelt�

ebqboldbkbfqv� fk� qebfo� kbrqo^ifwfkd� ^kqfdbkp,� Jlob� qe^k� 55�

^sf^k� oblsforp� fpli^qbp� e^sb� _bbk� dolrmba� fkql� ^q� ib^pq� //�

pbolqvmbp� &Ol_boqplk�^ka�Tfi`lu*� /764'�,� Fk�mobpbkq�pqrav*� qeb�

eljlildlrp�qfqbop�lc�bfdeq�^sf^k�oblsforp�fpli^qbp�o^kdba�colj�

0,0.� ild[l� ql� 1,2/� ild[v� &Q^_ib� 5',� Qeb� fpli^qbp� tfqe� ^�

kbrqo^ifw^qflk�lc�ibpp�qe^k�/,5� ild[[�tbob�`lkpfaboba�ql�_b�lc�

^� afccbobkq� pbolqvmb� ql� qeb� eljlildlrp� fpli^qb� ql� tef`e� qeb�

^kqfpborj� t^p� molar`ba� &Ol_boqplk� ^ka� Tfi`lu*� /762'�,� >sf^k�

oblsforpbp� ^kqfdbkf`^iiv� obi^qba� ql� pqo^fkp� C@� clojba� qeb�

i^odbpq�pbolqvmb,� Pqo^fk�Qvmb�02�^ka�TSR0715�mobsflrpiv�peltk�

ql� _bilkd� ql� pbm^o^qb� pbolqvmbp� &P^er� ^ka� Liplk*� /753'� e^a�

`lkpfabo^_ib� `olpp+ob^`qflkp� tfqe� qeb� C@� pbolqvmb� ^ka� tbob�

dolrmba� ^p� pr_qvmbp� lc� qefp� pbolqvmb,� Qeb� mobaljfk^kq� C@�

pbolqvmb� `lkq^fkba� _lqe� qovmpfk� pbkpfqfsb� ^ka� qovmpfk�

obpfpq^kq� pqo^fkp,

Qebpb� obpriqp� fkaf`^qb� qe^q� qebob� fp� kl� `loobi^qflk�

_bqtbbk�qeb�pbolildf`^i�dolrmp�lc�qeb�^sf^k�oblsforpbp�pqrafba�

^ka� qebfo� pbkpfqfsfqv� ql� qovmpfk� qob^qjbkq,� Qefp� fp� klq�

promofpfkd�pfk`b�qeb�molqbfk�bk`laba�_v�qeb�PF�dbkljf`�pbdjbkq�

lc� ^sf^k� oblsforpbp*� tef`e� crk`qflkp� ^p� qeb� ^kqfdbk� clo�

fkar`fkd�kbrqo^ifwfkd� ^kqf_lav�molar`qflk*� fp� afccbobkq� colj�

qeb� molqbfk� [dYeZ[Z� _v� J0� dbkljb� pbdjbkq*� tef`e� `lkcbop�

obpfpq^k`b�lc�qeb�lrqbo�`^mpfa�lc�sfoflk�m^oqf`ibp�ql�molqb^pb�

afdbpqflk� fk�sfsl� &Qvibo� ^ka� Cfbiap*� /77.',
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Ebm^qf`�^ka�^oqf`ri^o�ibpflkp�fk�`ef`hbkp�fkl`ri^qba�tfqe�

pqo^fk�PH76^�tbob�`lkpfpqbkq�tfqe�qelpb�mobsflrpiv�obmloqba�fk�

k^qro^i�^ka�bumbofjbkq^i�fkcb`qflkp�tfqe�^sf^k�oblsforpbp� &s^k�

abo�Ebfab*� /755',� Efde�jloq^ifqv� fk� qeb� cfopq� cbt�a^vp�mlpq+

fkl`ri^qflk�tfqe�pqo^fk�PH76^�t^p�`ilpbiv�^ppl`f^qba�tfqe�qeb�

pbsbofqv�lc�kb`olpfp�fk�qeb�ifsbo,� Jvl`^oafqfp�lcqbk�obmloqba�

fk�oblsforp� fkcb`qflk�t^p� klq� l_pbosba� fk� ^kv�dolrm� &s^k�abo�

Ebfab*� /755',� Rkifhb�qeb�`lkqoli�^ka�lqebo� fkl`ri^qba�dolrmp*�

`ef`hbkp�fkcb`qba�tfqe�pqo^fk�PH76^�e^a�o^qebo�i^odb�mfb`bp�lc�

obq^fkba� `^oqfi^db� `lkb,� >iqelrde� objk^kqp� lc� qebpb� `lkbp�

`lria�l``^pflk^iiv�_b�pbbk�fk�qeb�jbq^mevpfp�lc�`ef`hp�vlrkdbo�

qe^k� qtl� tbbhp� &Ofaabii*� /76/'*� fq� ^mmb^op*� _^pba� lk� qeb�

cfkafkdp� lc� qeb� mobpbkq� pqrav*� qe^q� fkcb`qflk� tfqe� pqo^fk�

PH76^� fkqbocboba� tfqe� qeb� kloj^i� objls^i� mol`bpp� lc� qebpb�

bj_ovlkf`� `elkaol`vqbp,

Qeb�mobpbkq�pqrav�`ljm^oba�qeb�m^qeldbkf`fqv�lc�1�qovmpfk�

obpfpq^kq� ^sf^k� oblsforpbp� ^ka� 0� qovmpfk� pbkpfqfsb� ^sf^k�

oblsforpbp,� Lc� qeb� 1� qovmpfk�obpfpq^kq�pqo^fkp� bu^jfkba� lkiv�

pqo^fk� PH76^� molar`ba� jloq^ifqv� fk� a^v+lia� `ef`hbkp,� Qeb�

afccbobk`b� _bqtbbk� qeb� 1� sforpbp� j^v� _b� arb� ql� sforp� pqo^fk�

s^of^qflk� pfk`b� ^� pq^ka^oa� sforp� alpb� lc� 3� ild[[� Q@FA3N� t^p�

rpba� clo� ^ii� sforp� dolrmp,� Fkabba� qeb� fk`fabk`b� lc�

qbklpvklsfqfp� ibpflkp� fk�prosfsfkd�`ef`hbkp�^jlkd�qeb�1� sforp�

dolrmp� ^mmb^oba� ql� _b� sforp� pqo^fk+abmbkabkq*� qeb� efdebpq�

_bfkd� fk� qeb� PH76^� dolrm� ^ka�qeb� iltbpq� fk� qeb� PH/.1^� dolrm,�

Qeb� 0� qovmpfk� pbkpfqfsb� pqo^fkp� PH/03� ^ka� PH51^� molar`ba
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kbfqebo� jloq^ifqv� klo� qbklpvklsfqfp,� Tebk� qeb� cfsb� sforp�

dolrmp�tbob�`ljm^oba� clo�sforp�mbopfpqbk`b� fk�qfpprbp*� ^d^fk�

qeb� qovmpfk� obpfpq^kq� sforp� dolrmp� peltba� ^� molilkdba�

mbopfpqbk`b�lc�sforp� fk�eb^oq� ^ka�el`h� glfkqp� lc� 0 / � a^vp� ^ka�

20�a^vp*� obpmb`qfsbiv,� Qeb�qovmpfk�pbkpfqfsb�sforp�dolrmp�e^a�

peloqbo�aro^qflkp�^ka�cbtbo�krj_bop�lc�`ef`hbkp�tfqe�sforp�fk�

qebfo� qfpprbp� &Q^_ib� /0'�,� Qebpb� cfkafkdp� ^ob� dbkbo^iiv� fk�

^dobbjbkq�tfqe�qelpb�lc�>ic^ibn�^ka�Glkbp� &/77/',� Eltbsbo*� kl�

afccbobk`b� t^p� clrka� fk� sforp� pebaafkd� sf^� qeb� `il^`^*� ^ka�

sforp�mbopfpqbk`b�fk�qeb� ifsbo*� _bqtbbk�qovmpfk�obpfpq^kq�^ka�

qovmpfk� pbkpfqfsb� sforp� dolrmp,� Fk� c^`q� sbov� mllo� sforp�

ob`lsbofbp�tbob� l_q^fkba� colj�`il^`^i� pt^_p� ^p� ^�telib,� Qefp�

j^v� _b� arb� ql� qeb� c^`q� qe^q� qeb� Sbol� `biip� rpba� clo� sforp�

fpli^qflk� fk� qeb� mobpbkq� pqrav� ^ob� klq� ^p� pbkpfqfsb� ^p� qeb�

`ljjlkiv� rpba� `ef`hbk� bj_ovl� ifsbo� `bii� `riqrobp� &Drkbo^qkb�

^ka�Glkbp*� /7609� Kt^gbf� bq,� ^i,*� /766',

Fk�`lk`irpflk*� /2�^sf^k�oblsforpbp�fpli^qba�fk�@BIf�`biip�

fkar`ba� pbof^iiv� prpq^fkba� @MB� arofkd� molm^d^qflk� fk� Sbol�

`biip,� Qeb�doltqe�`rosbp� lc� 3� lc� qeb�sforpbp� bu^jfkba� peltba�

qebj� ql� _b� efdeiv� `bii+^ppl`f^qba*� ^ka� qefp� j^v� _b� qorb� clo�

^ii� ^sf^k� oblsforpbp� ^a^mqba� ql� obmif`^qb� fk� Sbol� `biip,� Lc�

bfdeq�mol`barobp�qbpqba�tfqe�PH/0�3�pqo^fk*� qob^qjbkq�lc�sforp+�

fkcb`qba� `riqrobp� tfqe� aaE[L� t^p� qeb� jlpq� bccb`qfsb*� ^ka�

qob^qjbkq�tfqe�qovmpfk�t^p�qeb�ib^pq�bccb`qfsb�clo�ob`lsbofkd�

`bii+^ppl`f^qba�sforp,� Fq� fp� bksfp^dba�qe^q� pqbofib� aaEdL� ^p�

abjlkpqo^qba�clo�PH/03*� j^v�molsb�rpbcri� clo�obib^pb�lc�`bii+
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^ppl`f^qba�sforp�m^oqf`ri^oiv�tebob�i^odb�^jlrkqp�lc�sforp�^ob�

obnrfoba� clo� bumbofjbkq^i� mromlpbp,� Qefp� pqrav� croqebo�

fkaf`^qbp�qe^q� qovmpfk� pbkpfqfsfqv� ^jlkd� ^sf^k� oblsforpbp� fp�

ebqboldbklrp�^ka�klq�pbolqvmb�pmb`fcf`*� fp�`loobi� *8ba�tfqe�qeb�

jfdo^qflk�m^qqbokp� lc�qeb�J0� dbkljf`� pbdjbkq� fk�M>DB*� ^ka� fp�

obi^qba� ql� sfo^i� mbopfpqbk`b� fk� qfpprbp� ^ka� fqp� ^_fifqv� ql�

molar`b� qbklpvklsfqfp� fk� fkcb`qba� `ef`hbkp,� Qeb� _flildf`^i�

ebqboldbkbfqv� lc� ^sf^k� oblsforpbp� fk� qeb� sforp� kbrqo^ifwfkd�

^kqfdbkp*� qeb�jfdo^qflk�m^qqbokp�lc� dbkljf`� pbdjbkqp*� ^ka� fk�

qeb�m^qelildf`^i�`lkafqflkp�qebpb�sforpbp�molar`b�`ljmif`^qbp�

bqflildf`^i�af^dklpfp�lc�^sf^k�oblsforp�fkcb`qflkp�fk�mlriqov,�

Fk� qeb� mobpbkq� pqrav� jloq^ifqv*� ebm^qf`� kb`olpfp*� ^ka�

qbklpvklsfqfp�tbob�fk�bumbofjbkq^iiv�fkcb`qba�`ef`hbkp,� Pfk`b�

kl� lqebo� m^qelildf`^i� j^kfcbpq^qflkp� lc� ^sf^k� oblsforp�

fkcb`qflk� tbob� obmolar`ba*� fq� `lria� klq� _b� `lkcfojba� fc�

qovmpfk� pbkpfqfsfqv� mbo� pb� tlria� pbosb� ^p� ^� o^mfa� qbpq� clo�

fabkqfcf`^qflk� lc� m^qeldbkf`� ^sf^k� oblsforpbp,� >aafqflk^i�

bumbofjbkqp� ^ob� kbbaba� fk� a^v� lia� `ef`hbkp� fkl`ri^qba� sf^�

obpmfo^qlov�lo� fkqo^sbklrp�olrqbp*� tebob� qeb�sforpbp� ^ob�klq�

^ccb`qba�_v�fkqbpqfk^i�qovmpfk,� >iqbok^qfsbiv*� qeb�bumbofjbkq�

fk�qeb�mobpbkq�pqrav�`^k�_b�obmb^qba�tfqe�^aafqflk^i�sforpbp,

43



K>?>K>G<>L

>I� >C>IBN� >*� GLKBP� O@,� M^qeldbkf`fqv� lc� qeobb� qrohbv� ^ka�
qeobb�`ef`hbk�oblsforpbp�clo�mlriqp�^ka�`ef`hp�tfqe�m^oqf`ri^o�
obcbobk`b�ql� ^oqeofqfp-qbklpvklsfqfp,� >sf^k�M^qelildv� /7679�
/68� 211+22.,

>I�>C>IBN� >*� GLKBP� K<)� >� qovmpfk+pbkpfqfsb� ^sf^k� oblsforp8�
fpli^qflk� ^ka� bumbofjbkq^i� fkcb`qflk� lc� mlriqp� ^ka� `ef`hp,�
>sf^k�M^qelildv� /77/9� 0.8� 3+/4,

>O@EBQQF� F*� ELOPC>II� CI,� Mbopfpqbkq� ^kqfdbkf`� s^of^qflk� lc�
fkcirbkw^� >� sforpbp� ^cqbo� fk`ljmibqb� kbrqo^ifw^qflk� fk� lsl�
tfqe� ebqbolildlrp� fjjrkb� pborj,� Glrok^i� lc� Bumbofjbkq^i�
Jbaf`fkb� /73.9� 708� 22/+240,

?>OQ>�S*� PMOFKDBO�TQ*� JFII>O�AI,� >�`ljm^ofplk� lc� ^sf^k�^ka�
j^jj^if^k�`bii�`riqrobp�clo�qeb�molm^d^qflk�lc�^sf^k�oblsforp�
TSR0715,� >sf^k�Afpb^pbp� /7629� 068� 0/4+001,

?LOP>� G*� <HKIL� QM*� P>ODBKQ� JA*� ILKD� AD*� @E>MJ>K� GA,� Kbt�
fkqbojbaf^qb� pr_sfo^i� m^oqf`ibp� fk� qeb� fk�sfqol�rk`l^qfkd�lc�
oblsforp� sfoflkp� _v�`evjlqovmpfk,� Glrok^i� lc� Sfolildv� /7519�
//9� 330+342,

?O>@BTBII� @A*� TVBQE� MG,� Fkcb`qflrp� pqrkqfkd� fk� `ef`hbkp,�
Sbqbofk^ov�Ob`loa� /76/9� /.78� 42,

?O>A?ROV� GJ*� D>ORQF� >,� Ar^i� fkcb`qflk� tfqe� jv`lmi^pj^
pfklsf^b� ^ka� ^� qbklpvklsfqfp+fkar`fkd� oblsforp� fk� `ef`hbkp,�
>sf^k�M^qelildv� /7569� 58� 2.5+2/7,

<:K;HGB� >*� @BOSFL�D*� @BPPF� A*� ILABQQF� B*� ILAOFKF� B*� J>KABIIF�
D *� S>IBOF� :)� Pqrafbp� lk� sfo^i� ^oqeofqfp� &qbklpvklsfqfp'� fk�
Fq^iv,� >sf^k�M^qelildv� /7539� 28� 65+73,

@I>OH� CA*� KF� V*� @LIIFPPLK� BT*� HBJM� J@,� @e^o^`qbofw^qflk� lc�
^sf^k�oblsforp� pqo^fk+pmb`fcf`�mlivjlomefpjp,� >sf^k� Afpb^pbp�
/77.9� 128� 1.2+1/2,

@OLPP� OH*� CFBIAP� ?K,� Qbjmbo^qrob+pbkpfqfsb� jrq^kqp� lc�
oblsforp� qvmb� 18� pqrafbp� lk� qeb� pvkqebpfp� lc� sfo^i� OK>,�
Glrok^i� lc�Sfolildv� /7509� 3.8� 577+6.7,

@PLKQLP� I*� JFHILSF@E+HFP� @P>Q>OF� J,� Bqflildf`^i� pqrafbp� lk�
dlpifkd� fkcirbkw^,� /,� Fpli^qflk�lc�^�sforp,� >`q^�Sbqbofk^of^�
>`^abjf^� P`fbkqf^orj�Erkd^of`^b� /7459� /58� /.5+//2,

A>IQLK� MG*� EBKOV� O,� Qbklpvklsfqfp� fk� mlriqov,� Sbqbofk^ov�
Ob`loa� /7459� 6.8� 416,

44



A>SFB�G,� >�`ljmibfkbkq+cfu^qflk�qb`ekfnrb�clo�qeb�nr^kqfq^qfsb�
jb^probjbkq� lc� ^kqfdbkf`� afccbobk`bp� _bqtbbk� pqo^fkp� lc� qeb�
sforp� lc� cllq+^ka+jlrqe� afpb^pb,� Glrok^i� lc� Evdfbkb*�
@^j_ofadb� /7429� 408� 2./,

ABPEJRHE�AO*� MLJBOLV�?P,� >sf^k�Oblsforpbp,� F,Fpli^qflk� ^ka�
Pbolildf`^i�@e^o^`qbofw^qflk,� >sf^k�Afpb^pbp�/747^9� /18� 017+
021�,

ABPEJRHE�AO*� MLJBOLV�?P,� >sf^k�Oblsforpbp,� //,�
Mevpf`l`ebjf`^i� @e^o^`qbofw^qflk� ^ka� @i^ppfcf`^qflk,� >sf^k�
Afpb^pbp� /747_9� /18� 021+03/,

ABPEJRHE�AO*� MLJBOLV� ?P,� >sf^k�Oblsforpbp,� Fii�
Fkcb`qfsfqv� ^ka� Bdd� Qo^pjfppflk,� >sf^k� Afpb^pbp� /747`9� /18�
205+217,

ABPEJRHE� AO*� ARQQ>� PH*� MLJBOLV� ?P,� >sf^k� oblsforpbp,� S,�
Pqrafbp�lc�riqo^pqor`qro^i�jlomelildv�_v�bib`qolk�jf`olp`lmv,�
>sf^k�Afpb^pbp� /75/9� /38� 366+373,

AEFIILK�>P*� HF?BKDB� CP?*� M>DB�OH,� Sfo^i� ^oqeofqfp� fk� covbop�
obi^qba� ql� oblsforp� fkcb`qflk� fk� _obbabop,� >sf^k� Afpb^pbp�
/7649� 1.8� 4/1+4/4,

AO>MBO� KO*� PJFQE� E,� >mmifba� obdobppflk� ^k^ivpfp,� Pb`lka�
Bafqflk,� Glek� Tfibv� ^ka� Plkp*� Fk`,� Kbt� Vloh*� @ef`ebpqbo*�
?ofp_^kb*� Qlolkql*� Pfkd^mlob� /76/9� 3/.+3/1,

ARQQ>� PH*� MLJBOLV� ?P,� Fpli^qflk� ^ka� `e^o^`qbofw^qflk� lc� ^k�
bkqbolsforp�colj�_^_v�`ef`hp�e^sfkd�^k�bkqbof`� fkcb`qflk,� / / ,�
Mevpf`^i� ^ka� `ebjf`^i� `e^o^`qbofpqf`p� ^ka� riqo^pqor`qrob,�
>sf^k�Afpb^pbp� /7459� //8� 7+/3,

BIIFP�JK*� BFAPLK� @P*� CIBQ@EBO�L G *� HIBSBK� PE,� Sfo^i� qfpprb�
qolmfpjp� ^ka� fkqbocbolk�molar`qflk� fk�Tefqb� Ibdelok� `ef`hbkp�
fkcb`qba� tfqe� qtl� ^sf^k� oblsforp� pqo^fkp,� >sf^k� Afpb^pbp�
/7619� 058� 422+43/,

BOKPQ� D*� PE>QHFK� >G,� Oblsforp� ebj^ddirqfkfk� kOK>� `labp� clo�
qtl�mlivmbmqfabp� fk�lsboi^mmfkd�ob^afkd� co^jbp,� Mol`bbafkdp�
lc� qeb� K^qflk^i�>`^abjv�lc� P`fbk`fbp� lc� qeb�Rkfqba� Pq^qbp� lc�
>jbof`^� /7639� 608� 26+30,

C>EBV�GB*� @O>TIBV�GC,� Pqrafbp�lk�`eolkf`�obpmfo^qlov�afpb^pb�
lc� `ef`hbkp,� FF,� Fpli^qflk� lc� ^� sforp,� @^k^af^k� Glrok^i� lc�
@ljm^o^qfsb�Jbaf`fkb� /7329� /68� /1+0/,

CO>K@Hi�OF?*� C>RNRBQ�@J*� HKRAPLK�AI*� ?OLTK�C,� @i^ppfcf`^qflk�
^ka�kljbk`i^qrob� lc�sforpbp,� 3qe�Obmloq� lc�qeb� Fkqbok^qflk^i�
@ljjfqqbb�lk�Q^ulkljv�lc�Sforpbp,� >o`efsbp�lc�Sfolildv� /77/9�
/64,

/..



CRGFP>HF�V*� H>T>JRO>�E*� >KABOPLK�AM,� Oblsforpbp�fpli^qba�colj�
qrohbvp� tfqe� _irb`lj_,� >jbof`^k� Glrok^i� lc� Sbqbofk^ov�
Obpb^o`e� /7479� 1.8~� /.13+/.21,

DBOPELTFQW�>*� TLLIBV�OB,� @e^o^`qbofw^qflk� lc�qtl�oblsforpbp�
fpli^qba� colj� qrohbvp� tfqe� fkcb`qflrp� bkqbofqfp,� >sf^k�
Afpb^pbp� /7519� /58� 2.4+2/2,

DI>KQW�P>,� Mofjbo�lc�_flpq^qfpqf`p,� Pb`lka�Bafqflk,� J`Do^t+�
Efii*� Fk`,� Kbt�Vloh� /7659� 42+76,

DI>PP� PB*� K>NF� P>*� E>II�LC*� HBOO�HJ,� Fpli^qflk�^ka�
`e^o^`qbofw^qflk� lc� ^� sforp� ^ppl`f^qba� tfqe� ^oeofqfp� lc�
`ef`hbkp,� >sf^k�Afpb^pbp� /7519� /58� 2/3+202,

DLJ>QLP�MG*� MO>H>PE�L*� PQ>J>QLP�KJ,� Pj^ii�oblsforp�m^oqf`ibp�
`ljmlpba� plibiv� lc� pfdj^� KP� tfqe� pmb`fcf`fqv� clo� _fkafkd�
afccbobkq�kr`ibf`�^`fap,� Glrok^i�lc�Sfolildv�/76/9� 178� //3+
/02�,

DLRSB>� SP*� P@EKFQWBO� QG,� Mlivjlomefpj� lc� qeb� jfdo^qflk� lc�
alr_ib+pqo^kaba� OK>� dbkljb� pbdjbkqp� lc� ^sf^k� oblsforpbp,�
Glrok^i� lc�Sfolildv� /7609� 218� 243+25/,

DRKBO>QKB�GOJ*� GLKBP�O@*� DBLODFLR�H,� Pljb�l_pbos^qflkp�lk�qeb�
fpli^qflk� ^ka� `riqfs^qflk� lc� ^sf^k� oblsforpbp,� >sf^k�
M^qelildv� /7609� //8� 231+240,

DRV� GP*� IBSV� JD*� IBV� AE*� ?>OKBP� EG*� DBOFD� QJ,� Bumbofjbkq^i�
obmolar`qflk� lc� bkqbofqfp� fk� _l_tefqb� nr^fi� 8@lifkrp�
sfo^fkf^krp'� tfqe� @ovmqlpmlofafrj� ^ka� oblsforp,� >sf^k�
Afpb^pbp� /7659� 1/8� 5/1+500,

DRV�GP*� IBSV�JD*� IBV�AE*� ?>OKBP�EG*� DBOFD�QJ,� Fkqbo^`qflk�lc�
oblsforp� ^ka� @osmqlpmlofafrj� _^fibsf� fk� bumbofjbkq^iiv�
fkcb`qba�`ef`hbkp,� >sf^k�Afpb^pbp� /7669� 109� 16/+17.,

EFBOLKVJRP� OH*� SFIIBD>P� M*� HIBSBK� PE,� Fabkqfcf`^qflk� ^ka�
pbolildf`^i� afccbobkqf^qflk� lc� pbsbo^i� oblsforp� pqo^fk�
fpli^qba�colj�`ef`hbkp�tfqe�prpmb`qba�j^i^_plomqflk�pvkaoljb,�
>sf^k� Afpb^pbp� /7619� 058� 024+032,

EFII� GB*� OLTI>KA� DK*� DIFPPLK� GO*� SFIIBD>P� M,� @ljm^o^qfsb�
jf`olp`lmf`� ibpflkp� fk� oblsfo^i� ^ka� Pq^mevil`l``^i�
qbklpvklsfqfp,� >sf^k� Afpb^pbp� /7679� 118� 2./+2/.,

EOAV�A?*� OLPBK�I*� CFBIAP�?K,� Mlivjlomefpj�lc�qeb�jfdo^qflk�lc�
alr_ib+pqo^kaba�OK>�dbkljb�pbdjbkqp�lc�oblsforp�fpli^qbp�colj�
erj^kp*� `^qqib�^ka�jf`b,� Glrok^i�lc�Sfolildv�/7579� 1/8� /.2+
,,,,

/./



ER>KD� AA*� KRDBKQ� J>*� OLPBK?BODBO� GH,� >ppl`f^qflk� lc� ^sf^k�
oblsforp�J�^ka�P�dbkbp�tfqe�sfo^i�_be^sflo� fk�sfsl,� FF,� Sfo^i�
m^qeldbkf`fqv,� >sf^k� Afpb^pbp� /7659� 1/8� 224+232,

ORPPF>K� J*� PMO>A?OLT� M?,� >sf^k� ^abklsforpbp� ^ka� ^sf^k�
oblsforpbp� fpli^qba� colj� afpb^pba� `ef`hbkp,� >rpqo^if^k�
Sbqbofk^ov�Glrok^i� /76/9� 358� 214+215,

FAB� MO*� ABTQQ� T,� Pbolildf`^i� fk`fabk`b� lc� ^sf^k� oblsforp�
fkcb`qflk� fk� _olfibo+_obbabop� ^ka� moldbkv� fk� Kls^� P`lqf^,�
@^k^af^k�Sbqbofk^ov�Glrok^i� /7579� 0.8� 126+131,

FPI>J�JO*� GLKBP� O@*� HBIIV� AC,� M^qeldbkbpfp� lc� bumbofjbkq^i�
oblsforp�qbklpvklsfqfp� fk�`ef`hbkp8� fkcirbk`b�lc�qeb�olrqb�lc�
fkcb`qflk,� Glrok^i�@ljm^o^qfsb�M^qelildv�/7669� 768� 103+114,

FQ>HRO>� @*� J>QPRH>T>� V*� DLQL� J,� M^qelildv� lc� qbklpvklsfqfp�
tfqe� ormqrob� lc� qeb� d^pqol`kbjfrp� qbkalk� fk� vlrkd� ^ka� ^ariq�
_olfibo� `ef`hbkp,� G^m^kbpb� Glrok^i� lc� Sbqbofk^ov� P`fbk`b�
/7559� 178� 3.7+30.,

GLEKPLK� A@,� Af^dklpfp*� m^qelildv� ^ka� bqflildv� lc
qbklpvklsfqfp� fk� _olfibop� ^ka� _olfibo� _obbabop,� >sf^k�
Afpb^pbp� /7509� /48� /.45+/.50,

GLEKPLK� A@*� S>K� ABO� EBFAB� I,� Fk`fabk`b� lc� qbklpvklsfqfp� fk�
J^fkb�_olfibop,� >sf^k� Afpb^pbp� /75/9� /38� 607+612,

GLHIFH�TH,� Qeb�Oblsfofa^b,� Mibkrj�Mobpp,� Kbt�Vloh�^ka�Ilkalk�
/761�,

GLKBP� O@,� Oblsforp� colj� `ef`hbkp� tfqe� evaolmbof`^oafrj,�
Sbqbofk^ov�Ob`loa� /75�4 9� 778� 2�36,

GLKBP�O@*� >I�>C>IBN�>,� Afccbobkq�pbkpfqfsfqfbp�lc�Sbol�`biip�
colj�qtl�plro`bp�ql�^sf^k�oblsforpbp,� Obpb^o`e�fk�Sbqbofk^ov�
P`fbk`b� /77.9� 268� 157+16.,

GLKBP� O@*� DBLODFLR� H,� Oblsforp+fkar`ba� qbklpvklsfqfp� fk�
`ef`hbkp8� qeb� fkcirbk`b�lc�^db�^q�fkcb`qflk,� >sf^k�M^qelildv�
/762^9� /18� 22/+235,

GLKBP�O@*� DBLODFLR�H,� Qeb� qbjmlo^i� afpqof_rqflk� lc� ^k�
^oqeolqolmf`� oblsforp� fk� qeb� ibd� lc� qeb� `ef`hbk� ^cqbo� lo^i�
fkcb`qflk,� >sf^k�M^qelildv� /762_9� /28� 53+63,

GLKBP� O@*� DRKBO>QKB� GOJ,� Qeb� m^qeldbkf`fq�[� lc� pljb� ^sf^k�
oblsforpbp�tfqe�m^oqf`ri^o�obcbobk`b�ql�qbklpvklsfqfp,� >sf^k�
M^qelildv� /7629� /18� /51+/67,
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GLKBP� O@*� HF?BKDB� CPB,� Oblsforp+fkar`ba� qbklpvklsfqfp� fk�
`ef`hbkp8� qeb� bccb`q� lc� _obba,� >sf^k� M^qelildv� /7629� /18
3//+306,

GLKBP�O@*� LKRKHTL�L,� Pqrafbp�lk�bumbofjbkq^i�qbklpvklsfqfp�fk�
ifdeq�ev_ofa� `ef`hbkp,� >sf^k�M^qelildv� /7569� 58� /5/+/6/,

GLKBP� O@*� DRKBO>QKB� GOJ*� DBLODFLR� H,� Fpli^qflk� lc� sforpbp�
colj�lrq_ob^hp�lc�prpmb`qba�qbklpvklsfqfp� &sfo^i�^oqeofqfp'� fk�
`ef`hbkp,� Obpb^o`e�fk�Sbqbofk^ov�P`fbk`b�/76/9� 1/8� /..+/.1,

GLKBP� O@*� DBLODFLR� H*� DRKBO>QKB� GOJ,� Osmqrob� lc� afdfq^i�
cibulo� qbkalkp� lc� `ef`hbkp� ^cqbo� fkcb`qflk� tfqe� oblsforp,�
Sbqbofk^ov�Ob`loa� /76.9� /.58� /6.,

GLKBP� O@*� FPI>J� JO*� HBIIV� AC,� B^oiv� m^qeldbkbpfp� lc�
bumbofjbkq^i�oblsforp�fkcb`qflk�fk�`ef`hbkp,� >sf^k�M^qelildv�
/7679� /68� 017+031,

GLKBP�O@*� GLOA>K�CQT*� IFLRMFP�P,� @e^o^`qbofpqf`p�lc�oblsforp�
fpli^qba� colj� ormqrob� d^pqol`kbjfrp� qbkalkp� lc� `ef`hbkp,�
Sbqbofk^ov�Ob`loa� /7539� 748� /31+/32,

H>3@ERI>� SO,� >� kbt� sforp� afpb^pb� lc� qeb� jrp`lsbv� ar`h�
&@^fofk^� jlp`e^q^&ifkk,''� mobpbkq� fk� k^q^i,� Glrok^i� lc� qeb�
Plrqe�>cof`^k�Sbqbofk^ov�Jbaf`^i�>ppl`f^qflk�/73.9� 0/8� /6+04,

H>RCCJ>K�OP*� TLIC�GI*� CFK?BOD�O*� QOFBO�GP*� CFBIAP�?K,� Qeb�Li�
molqbfk� abqbojfkbp�qeb� buqbkq� lc� pmob^a� lc� oblsforp� colj�qeb�
d^pqolfkqbpqfk^i�qo^`q�lc�jf`b,� Sfolildv�/7619� /028� 2.1+2/.,

H>T>JRO>� E*� QPR?>E>O>� E,� @ljjlk� ^kqfdbkf`fqv� lc� ^�F^k�
oblsforpbp,� K^qflk^i� Fkpqfqrqb� lc� >kfj^i� Eb^iqe� XQlhvlZ�
Nr^oqboiv� /7449� 4 8� /65+/71,

H>T>JRO>�E*� PEFWFJR�C*� J>BA>�J*� QPR?>E>O>�E,� >sf^k�oblsforp8�
fqp
molmboqfbp�^ka�pbolildf`^i�`i^ppfcf`^qflk,� K^qflk^i�Fkpqfqrqb�
lc�>kfj^i� Eb^iqe� XQlhvlZ� Nr^oqboiv� /7439� 38� //3+/02,

HBOO�HJ*� LIPLK� KL,� @lkqoli� lc� fkcb`qflrp� pvklsfqfp,� /2,� Qeb�
bccb`q� lc� ^db� lc� `ef`hbkp� lk� prp`bmqf_fifqv�ql�qeobb� ^dbkqp,�
>sf^k�Afpb^pbp� /7429� 6 8� 034+041,

HBOO� HJ*� LIPLK� KL,� M^qelildv� lc� `ef`hbkp� bumbofjbkq^iiv�
fkl`ri^qba� lo� `lkq^`q+fkcb`qba� tfqe� ^k� ^oqeofqfp+molar`fkd�
sforp,� >sf^k� Afpb^pbp� /7479� /18� 507+523,

HF?BKDB�CP?*� AEFIILK�>P,� >�`ljm^ofplk�lc�qeb�m^qeldbkf`fqv�lc�
clro�^sf^k�oblsforpbp� fk� `ef`hbkp,� >sf^k�Afpb^pbp� /7649� 1/8�
17+20,
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HF?BKDB� CP?*� AEFIILK�>P,� O^mfa� m^pp^db� lc� ^sf^k� oblsforp� fk�
lkb+a^v+lia�`ef`hp8� `ifkf`^i�^ka�sfolildf`^i�cfkafkdp,� >sf^k�
M^qelildv� /7659� /48� 0/1+003,

HF?BKDB� CP?*� DT>WB� DB*� GLKBP� O@*� @E>MJ>K� >C*� P>S>DB� <>)�
Bumbofjbkq^i� oblsforp� fkcb`qflk� fk� `ef`hbkp8� l_pbos^qflkp� lk�
b^oiv� sfo^bjf^� ^ka� sforp� afpqof_rqflk� fk� _lkb� j^oolt*� ifsbo�
^ka�bkqbof`�qfpprbp,� >sf^k�M^qelildv� /7639� /28� 45+76,

HF?BKDB�CP?*� OL?BOQPLK�JA*� TFI@LU�DB*� M>PP�A>,� ?^`qbof^i�^ka�
sfo^i�^dbkqp�^ppl`f^qba�tfqe�qbklpvklsfqfp�fk�_olfibo�_obbabop�
fk�Tbpqbok�>rpqo^if^,� >sf^k�M^qelildv� /7609� //8� 13/+137,

HF?BKDB� CP?*� TFI@LU� DB,� Qbklpvklsfqfp� fk� `ef`hbkp,
Sbqbofk^ov
_riibqfk� /7619� 318� 21/+222,

HLFAB� C ,� Jlib`ri^o� _flildv� lc� ^sf^k� oblsforp,� K^qflk^i�
Fkpqfqrqb� lc� >kfj^i�Eb^iqe�Nr^oqboiv� /75.9� /.8� 61+74,

HLRTBKELSBK� ?*� A>SBI>>O� CD*� T>PRJ� G� S>K,� Fkcb`qflrp�
molsbkqof`rifqfp�`^rpfkd�orkqfkd�fk�_olfibop,� >sf^k�M^qelildv�
/756_9� 58� /61+/65,

HLRTBKELSBK� ?*� SBOQLJJBK� J*� B@H� GEE� S>K,� Orkqfkd� ^ka� ibd�
tb^hkbpp� fk� _olfibop8� fkslisbjbkq� lc� fkcb`qflrp� c^`qlop,
Sbqbofk^ov�P`fbk`b� @ljjrkf`^qflkp� /756^9� 08� 031+037,

HLRTBKELSBK�?*� SBOQLJJBK�J*� @HK>G�B,� Fksbpqfd^qflkp� fkql�qeb�
olib� lc� oblsforp� fk� qeb� j^i^_plomqflk� pvkaoljb,� >sf^k�
M^qelildv� /7669� /58� 657+670,

HO>PPBIQ�J*� SLRQB�BG,� Pvklsfqfp�_fg� pi^`eqhrfhbklraboafbobk,�
Qfgap`eofcq�sllo�Afbodbkbbphrkab� /7479� 728� 4./+4.5,

IBB�IC*� K>WBOF>K�H*� ?ROJBPQBO�?O,� @e^o^`qbofw^qflk� lc� ^sf^k�
oblsforp� 02,� >sf^k� Afpb^pbp� /7519� /58� 337+345,

IBKKBQQB� BE*� P@EJFAQ�KG,� Af^dklpqf`� mol`barobp� clo� sfo^i*�
of`hbqqpf^i� ^ka� `ei^jvaf^i� fkcb`qflkp,� Cfcqe� Bafqflk,�
>jbof`^k�Mr_if`�Eb^iqe�>ppl`f^qflk,�T^pefkdqlk*� A@,� /7579� 12+
13,

IBSFPLEK� P*� @NK(E:OB>�>*� TBFPJ>K�G,� Fkcb`qflrp� pvklsfqfp� fk�
qrohbvp8� fpli^qflk�lc� qbklpvklsfqfp� sforp+ifhb� ^dbkq,� >sf^k�
M^qelildv� /76.9� 78� /+2,

ILW>KL� IC*� E>JJ>JF� P*� @>PQOL� >B*� LP?ROK� ?F,� Fkqbopmb`fbp�
mlivjlomefpj�lc�alr_ib+pqo^kaba�OK>�buqo^`qba�colj�oblsforpbp�
lc� qrohbvp� ^ka� `ef`hbkp,� Glrok^i� lc� Sbqbofk^ov� Af^dklpqf`�
Fksbpqfd^qflk� /7709� 28� 52+55,
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IRK>�ID,� J^kr^i� lc� efpqlildf`� pq^fkfkd�jbqelap� lc� qeb�>ojba�
Clo`bp� Fkpqfqrqb� lc� M^qelildv,� Qefoa� Bafqflk,� J`Do^t+Efii*�
Qlolkql9� /746,

J>@ALK>IA� GT*�O>KA>II� @G*� A>DIBPP� JA*� J@J>OQFK� A>,
L_pbos^qflkp� lk� sfo^i� qbklpvklsfqfp� &sfo^i� ^oqeofqfp'� fk�
P`lqi^ka,� >sf^k�M^qelildv� /7569� 58� 25/+260,

J>@HBKWFB� J>*�?>FKP� ?P,� Qbklpvklsfqfp� fk� `ef`hbkp,
>rpqo^if^k�Sbqbofk^ov�Glrok^i� /7549� 308� 264+25.,

J>@HBKWFB� J>*�?>FKP� ?P,� Qbklpvklsfqfp� fk� `ef`hbkp,
>rpqo^if^k�Sbqbofk^ov�Glrok^i� /7559� 318� /74,

J>IHFKPLK�J*� MBOH�H*� TBFPJ>K�V,� Oblsforp� fkcb`qflk� lc� vlrkd�
Jrp`lsv�ar`hp� &@^fofk^�jlp`e^q^',� >sf^k�M^qelildv� /76/9� /.8�
211+22.,

J>IIL� J*� J>OQFKBW+@LPQ>P� G,� ?BK>SBKQB� G,� >sf^k� oblsforpb�
P//11� `^k� obmif`^qb� fk� jlrpb� I� `biip8� bccb`q� lc� mE� ^ka� `bii�
^qq^`ejbkq� pq^qrp� lk� sfo^i� fkcb`qflk,� Glrok^i� lc� Sfolildv�
/77/9� 438� 3277+33.3,

J>KABIIF� D *� O>JMFK� Q*� CFK>WWF� J,� Bumbofjbkq^i� oblsforp�
ebm^qfqfp� fk� kbt_lok�`ef`hp,� Sbqbofk^ov�M^qelildv� /7569� /38�
31/+321,

J>ONR>OAQ�G*� EBOOJ>KKP�T*� P@ERIW�I@*� IBF?LIA*� T,� >mbopfpqbkq�
oblsforp� fkcb`qflk� lc� `ef`hbkp� ^p� ^� mlppf_ib� jlabi� lc� erj^k�
oebrj^qlfa� ^oqeofqfp� &O>',� Wbkqo^i_i^qq� cro�Sbqbofk^ojbafwfk�
/7619� 1.?8� 052+060,

J@CBOO>K�G?*� @LKKLO�QG*�J@@O>@HBK�OJ,� Fpli^qflk�lc�^abklsforp�
^ka� oblsforpbp� colj� ^sf^k� pmb`fbp� lqebo� qe^k� aljbpqf`� clti,�
>sf^k� Afpb^pbp� /7549� 0.8� 3/7+302,

J@CBOO>K�G?*� DLOALK�T>J*� Q>VILO�PJ*� F<?:KE:G=� MG,� Fpli^qflk�
lc�sforpbp� colj�72� cil`hp� lc� cltip�tfqe� obpmfo^qlov�afpb^pb,�
Obpb^o`e� fk�Sbqbofk^ov� P`fbk`b� /75/9� /08� 343+347,

JBKBKABW� K>*� @>IKBH�?T*� @LTBK�?P,� Il`^ifw^qflk� lc� ^sf^k�
oblsforp� &BAL� fpli^kq'� fk� qfpprbp� lc�j^qrob� `ef`hbkp,� >sf^k�
Afpb^pbp� /7539� /78� /.2+///,

JBRIBJ>KP�D*� E>IBK�M,� Bccf`^`v�lc� pljb�afpfkcb`q^kqp�^d^fkpq�
fkcb`qflrp� _rop^i� afpb^pb� sforp� ^ka� ^sf^k� oblsforp,�
Sbqbofk^ov�Ob`loa� /7609� ///8� 2/0+2/1,

JBRIBJ>KP�D *� COLVJ>K*� O*� E>IBK�M,� Bmfa|jflildfb�abp�j^i^afbp�
sfo^ibp� abp�mlribqp�ab� `e^fo,� F,� Ibp� ^ccb`qflkp� z� o|lsforp,�
>kk^ibp� ab�J|ab`fkb�S|q|ofk^fob� /76.9� /028� 3/1+3/7,
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JBRIBJ>KP�D*� ABHBDBI�A*� @E>OIFBO�D*� COLVJ>K�O*� QFI?ROD�G�S>K*�
E>IBK�M,� Fpli^qflk�lc�loqeloblsforpbp�colj�mpfqq^`fkb�_foap,�
Glrok^i� lc� @ljm^o^qfsb�M^qelildv� /7619� 718� /05+/12,

JLKQDLJBOV�OA*� SFIIBD>P�M*� A>TB�AI*� ?OLTK�G,� Bccb`q�lc�^sf^k�
oblsforpbp�lk�ivjmelfa�lod^k�tbfdeqp�^ka�^kqf_lav�obpmlkpb�fk�
`ef`hbkp,� >sf^k�Afpb^pbp� /7639� 078� 330+34.,

JLKQDLJBOV� OA*� SFIIBD>P� M*� A>TB� AI*� ?OLTK� G,� >� `ljm^ofplk�
_bqtbbk�qeb�bccb`q�lc�^k�^sf^k�oblsforp�^ka�fkcb`qflrp�_rop^i�
afpb^pb�sforp�lk�pbib`qba�^pmb`qp�lc�qeb� fjjrkb�pvpqbj�lc�qeb�
`ef`hbk,� >sf^k�Afpb^pbp� /7649� 1.8� 076+1.6,

JLOD>K� BJ*� HFKDP?ROV� AT,� Mvofalu^i� melpme^qb� ^p� �̂ mol_b� lc�
oblsforp� qo^kp`ofmq^pb,� ?fl`ebjfpqov� /76.9� /78� 262+267,

JRKOL� QC*� TLLIBV� OB,� Kbrqo^ifw^qflk� hfkbqf`p� pqrav� lc�
pbibsqba�oblsforbp,� Fkcb`qflk�^ka�Fjjrkfqv� /7519� 6 8� 406+41.

JRPQ>CC>+?>?GBB� >*� PMO>A?OLT� M?,� Qeb� fpli^qflk� lc� ^k� ^sf^k�
oblsforp,� >rpqo^if^k�Sbqbofk^ov�Glrok^i� /75/9� 258� 062,

JRPQ>CC>+?>?GBB�>*� PMO>A?OLT�M?*� LJ>O�>O,� @e^o^`qbofw^qflk�lc�
^k� ^sf^k� oblsforp� fpli^qba� fk� Nrbbkpi^ka,� Glrok^i� lc�
@ljm^o^qfsb�M^qelildv� /7519� 618� 165+2..,

KBOPBPPF>K� ?K*� DLLATFK� J>*� HIBSBK� PE*� MBPQF� A,� Pqrafbp� lk�
loqeloblsforpbp� fpli^qba�colj�vlrkd�qrohbvp,� F,� Fpli^qflk�^ka�
`e^o^`qbofw^qflk,� >sf^k�Afpb^pbp� /7639� 078� 533+545,

KBOPBPPF>K� ?K*� DLLATFK�J>*� M>DB� OH,�Pqrafbp� lk
loqeloblsforpbp� fpli^qba� colj� vlrkd� qrohbvp,� FF,� Sforp
afpqof_rqflk� fk� lod^kp� ^ka� pbolildf`^i� obpmlkpb� lc� mlriqp�
fkl`ri^qba� lo^iiv,� >sf^k�Afpb^pbp� /7649� 078� 741+747,

KT>GBF�?K@*� >I�>IC>IBN*� GLKBP�O@,� @ljm^ofplk�lc� `ef`h�bj_ovl�
ifsbo� ^ka�sbol� `bii� `riqrobp� clo�qeb� fpli^qflk� ^ka� doltqe� lc�
^sf^k�oblsforpbp,� >sf^k�M^qelildv� /7669� /58� 537+544,

LIPLK� KL,� Qo^kpjfppf_ib�pvklsfqfp� lc� mlriqov,� I^_lo^qlov
Fksbpqfd^qflk� /7379� 6 8� /162+/171,

LIPLK� KL,� Sfo^i� ^oqeofqfp� `^k� _b� `lpqiv,� Mlriqov� Afdbpq�
/7519� 108� 47+5.,

LIPLK� KL,� Oblsforp� fkcb`qflkp,� Fk8� Afpb^pbp� lc� mlriqov*
bafqba�_v�J,P,� Elcpq^a�bq,^\i,� Bfdeqe�Bafqflk,� Flt^�Pq^qb�Rkfs,�
Mobpp� /7629� 42/+425,

LIPLK� KL*� HBOO� HJ,� Qeb� aro^qflk� ^ka� afpqof_rqflk� lc�
pvklsfqfp+molar`fkd�^dbkqp�fk�`ef`hbkp,� >sf^k�Afpb^pbp�/7459�
//8� 356+363,
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LIPLK� KL*� HE>K� J>,� Qeb� bccb`q� lc� fkqo^k^p^i� bumlprob� lc�
`ef`hbkp� ql� qeb� C^ebv+@o^tibv� sforp� lk� qeb� absbilmjbkq� lc�
pvklsf^i� ibpflkp,� >sf^k�Afpb^pbp� /7509� /48� /.51+/.56,

LIPLK�KL*� PLILJLK�AM,� K^qro^i�lrq_ob^h�lp�pvklsfqfp�`^rpba�_v�
qeb�sfo^i�^oqeofqfp�^dbkq,� >sf^k�Afpb^pbp�/7469� /08� 1//+1/4,

LIPLK� KL*� TBFPP� O,� Pfjfi^ofqv� _bqtbbk� ^oqeofqfp� sforp� ^ka�
C^ebv+@o^tibv�sforp,� >sf^k�Afpb^pbp� /7509� /48� 313+32.,

M>DB� OH*� CIBQ@EBO� LG*� OLTI>KA� DK*� D>RAOV� A*� SFIIBD>P� M,�
J^i^_plomqflk� pvkaoljb� fk� _olfibo� `ef`hbkp,� >sf^k� Afpb^pbp�
/7609� 048� 4/6+402,

M>KFDO>EV�?*� K>NF�P>*� E>II�@C,� Fpli^qflk�^ka�`e^o^`qbofw^qflk�
lc�sforpbp� ^ppl`f^qba�tfqe�qo^kpjfppf_ib� bkqbofqfp� &_ir`lj_'�
lc� qrohbvp,� >sf^k�Afpb^pbp� /7519� /58� 21.+216,

M>KFDO>EV� ?,� Oblsforp� fkcb`qflkp� fk� `^dba� _foap,� Qeb�
Plrqetbpqbok�Sbqbofk^of^k� /7649� 158� ///+//0,

M>PP�A>*� OL?BOQPLK�JA*� TFI@LU�DB,� Orkqfkd�pvkaoljb�fk�_olfibo�
`ef`hbkp� fk� >rpqo^if^,� Sbqbofk^ov� Ob`loa� /7609� //.� ifdeq8
164+165,

MBQBH�J*� CBIIRD>�?*� ?LODFF�D*� ?>OLKF�>,� Qeb�@o^tibv�^dbkq8� ^k�
^sf^k� oblsforp,� >o`efs� cro� afb� Dbp^jqb� Sforpclo`erkd� /7459�
0/8� 2/1+202,

OBB@B� OI*� ELLMBO� MQ*� Q>QB� PE*� ?BAALJB� SA*� CLOPVQE� TJ*� P@LQQ�
M@*� ?>OO�P>,� Cfbia*� `ifkf`^i�^ka�m^qelildf`^i�l_pbos^qflkp�lc�
^�orkqfkd�^ka�pqrkqfkd�pvkaoljb�fk�_olfibop,�Sbqbofk^ov�Ob`loa�
/7629� //38� 261+263,

OBHFH� JO*� PFIFJ� >*� BI>WE>OV� J>PV,� @e^o^`qbofpqf`p� ^ka�
^k^ivpfp
lc� bib`qolmebolqvmbp� lc� ^sf^k� oblsforp� cfbia� fpli^qbp,�
Sbqbofk^ov�Jf`ol_flildv� /77.9� 018� 051+06/*

OFAABII� @,� Phbibq^i� abclojfqfbp� fk� mlriqov,� >as^k`bp� fk�
Sbqbofk^ov� P`fbk`b� ^ka� @ljm^o^qfsb� Jbaf`fkb� /76/9� 039� 055+
1/.,

OFKBE>OQ� @I,� Fkqbo^`qflk� lc� qeb� ^sf^k� oblsforpbp� tfqe� qeb�
fjjrkb� pvpqbj� lc� `ef`hbkp*� Me,A,� qebpfp,� Rkfsbopfqv� lc�
Abi^t^ob*� Kbt^oh� /762,

OFKBE>OQ� @I*� OLPBK?BODBO�GH,� Bccb`qp� lc� ^sf^k�oblsforpbp� lk�
qeb� fjjrkb� obpmlkpbp� lc� `ef`hbkp,� Mlriqov� P`fbk`b� /7619� 408�
/266+/267�,
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OFQQBO�@<'� IBV� AE*� IBSV�J*� DRV�G*� ?>OKBP�EG*� Fkqbpqfk^i�
`ovmqlpmlofaflpfp� ^ka�oblsforp� fpli^qflk� colj�_l_tefqb�nr^fi�
&@lifkrp�sfonfkf^krp'� tfqe�bkqbofqfp,� >sf^k�Afpb^pbp� /7649�
1.8� 4.1+4.6,

OL?BOQPLK�JA*� TFI@LU�DB,� Pbolildf`^i�`e^o^`qbofpqf`p�lc�^sf^k�
oblsforpbp� lc� >rpqo^if^k� lofdfk,� >sf^k� M^qelildv� /7629� /18�
363+372,

OL?BOQPLK�JA*� TFI@LU�DB,� >sf^k�Oblsforp,� Sbqbofk^ov�?riibqfk�

/7649� 348� /32+/52,

OL?BOQPLK� JA*� TFI@LU� DB*� HF?BKDB� CP?,� Mobs^ibk`b� lc�
oblsforpbp� fk� `ljjbo`f^i� `ef`hbkp,� >rpqo^if^k� Sbqbofk^ov�
Glrok^i� /7629� 4/8� 1/7+10/,

OLPBK?BODBO� GH,� Oblsforp� fkqbocbobk`b� tfqe� J^obh%p� afpb^pb�
s^``fk^qflk,� Tbpqbok�Mlriqov� Afpb^pb�@lkcbobk`b�Mol`bbafkdp�
/7619� 3.,

OLPPF� @*� ?>?FKF� >*� ?B@@>OF>� B*� DR>OA>� C,� Rk� bmfplaf`� af�
qbklpfklsfqb� sfo^ib� abf� mliif,� Of`bo`eb� sfolildf`eb� ba�
fpqlildf`eb,� >qqf� abii^� Pl`fbq^� Fq^if^k^� ab,,ib� P`fbkwb�
Sbqbofk^ofb� /7479� 018� /.27+/.30,

OR?FK�AE*� B>QLK�J>*� @LPQBIIL�Q,� Oblsforp�Qvmb� /� fp� pb`obqba�
fkql�qeb�_fib,� Glrok^i� lc�Sfolildv� /7649� 504+506,

ORCC� JA*� OLPBK?BODBO� GH,� @lk`roobkq� fkcb`qflkp� tfqe
oblsforpbp�^ka�`l``faf^�fk�_olfibop,� >sf^k�Afpb^pbp�/7639� 078�
243+255,

P>?FK�>?,� Oblsforpbp,� P`fbk`b� /7379� /1.8� /165+/167,

P>ER�PM*� LIPLK�KL,� @ljm^ofplk�lc�qeb�`e^o^`qbofpqf`p�lc�^sf^k�
oblsforpbp�fpli^qba�colj�qeb�afdbpqfsb�^ka�obpmfo^qlov�qo^`q*�
tfqe�sforpbp� fpli^qba� colj�qeb� pvklsf^,� >jbof`^k�Glrok^i� lc�
Sbqbofk^ov�Obpb^o`e� /7539� 148� 625+63.,

P>ER� PM*� LIPLK� KL*� QLTKPBKA� OT,� @e^o^`qbofw^qflk� lc� ^sf^k�
oblsforpbp� fpli^qba� colj� qeb� pvklsf^� ^ka� _ob^pq� _ifpqbo,�
>sf^k�Afpb^pbp� /7579� 018� 674+7.1,

P>JRBI�@B,� Oblsforpbp,� Fk8� A^o^f� D� &ba'*� Sforp� afpb^pbp� fk�
i^_lo^qlov�^ka�`^mqfsb�^kfj^ip,� J^oqfkrp�Kfgelcc�Mr_ifpebop*�
?lpqlk� /7669� 275+30.,

P@EKFQWBO�QG*� O>JLP�Q*� DLRSB>�S,� >sf^k�oblsforp�mlivmbmqfabp8�
^k^ivpfp� lc� fkqo^`biiri^o�sforp+pmb`fcfba�molar`qp*� sfoflkp*�
qlm� `ljmlkbkq*� ^ka� `lobp,� Glrok^i� lc� Sfolildv� /7609� 218
/..4+/./2,
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PBHFDR@EF�H*�HLFAB�C*� H>T>JRO>�E,� Mevpf`l+`ebjf`^i�molmboqfbp�
lc�^sf^k�oblsforp�^ka�fqp�kr`ibf`�^`fa,� >o`efs�cro�afb�Dbp^jqb�
Sforpclo`erkd� /7469� 028� /01+/14,

PE>QHFK�>G*� PFMB�GA*� ILE�M,� Pbm^o^qflk�lc�qbk�oblsforp�dbkljb�
pbdjbkqp� _v� mliv^`ovi^jfab� dbi� bib`qolmelobpfp,� Glrok^i� lc�
Sfolildv� /7469� 08� 764+77/,

PFJJLKP� AD*� @LITBII�TJ*� JRPB�HB*� ?OBTBO�@B,� Fpli^qflk� ^ka�
`e^o^`qbofw^qflk�lc�^k�bkqbof`�oblsforp�`^rpfkd�efde�jloq^ifqv�
fk�qrohbv�mlriqp,� >sf^k�Afpb^pbp� /7509� /48� /.72+//.0,

PJFQE�OB*� WTBBOFKH�EG*� GLHIFH�TH,� Mlivmbmqfab� `ljmlkbkqp� lc�
sfoflkp*� qlm�`ljmlkbkq�^ka�`lobp�lc�oblsforp�qvmb�1,� Sfolildv�
/7479� 178� 57/+6/.,

PM>KAFALP� A>*� DO>E>J� >C,� Mevpf`^i� ^ka� `ebjf`^i
`e^o^`qbofw^qflk� lc� ^k� ^sf^k� oblsforp,� Glrok^i� lc� Sfolildv�
/7549� /78� 746+754,

PMO>A?OLT� M?*� ?>FKP� ?P,� Oblsforpbp� colj� `ef`hbkp� tfqe�
evaolmbof`^oafrj,� >rpqo^if^k� Sbqbofk^ov� Glrok^i� /7529� 3.8
/57,

Q>KD� HF*� CIBQ@EBO� LG*� SFIIBD>P� M,� Qeb� bccb`q� lk� kbt_lok�
`ef`hp�lc�lo^i�fkl`ri^qflk�lc�oblsforp�fpli^qba�colj�`ef`hbkp�
tfqe�qbklpvklsfqfp,� >sf^k�Afpb^pbp� /7659� 1/8� 362+37.,

Q>KQ>TF�EE*� >JFK>�K*� VLRPPBC�VF*� C>TWF>�J*� >I+>?ARII>�GJ*� BI+�
?>QO>TF� >*� BI+DE>T>P� >*� K>PPBO� >>*� OBA>� FJ,� Fkcb`qflrp�
qbklpvklsfqfp� fk� _olfibop� ^ka� _olfibo� _obbabop� fk� Bdvmq,�
Sbqbofk^ov�Obpb^o`e�@ljjrkf`^qflkp� /7629� 68� 007+013,

QLFS>KBK�>*� QLFS>KBK�M,� >sf^k�Fjjrklildv8� ?^pfp�^ka�Mo^`qf`b,�
@O@�Mobpp*� Fk`,� ?l`^�O^qlk*� Cilofa^� /765,

QVIBO�HI*� CFBIAP�?K,� Sfolildv,� Pb`lka�Bafqflk,� O^sbk�Mobpp�
/77.9� /1.5+/105,

S>K� ABO� EBFAB� I,� Fkcb`qflrp� qbklpvklsfqfp8� fjjrkfw^qflk
bumbofjbkqp�tfqe�^�sfo^i�fpli^qb,� @ifkf`^�Sbqbofk^of^*�Jfi^kl�
/7539� 768� 2.7+2/1,

S>K� ABO� EBFAB� I*� DBFPPIBO� G*� ?OV>KQ� BP,� Fkcb`qflrp�
qbklpvklsfqfp8� pbolildf`� ^ka� efpqlm^qelildf`� obpmlkpb� ^cqbo
bumbofjbkq^i� fkcb`qflk� tfqe� ^� @lkkb`qf`rq� fpli^qb,� >sf^k�
Afpb^pbp� /7529� /68� 067+074,

S>K� ABO� EBFAB� I*� H>I?>@� J*� ?ORPQLILK� J,� Absbilmjbkq� lc� ^k�
^qqbkr^qba� ^m^qeldbkf`� oblsforp� s^``fkb� ^d^fkpq� sfo^i�
^oqeofqfp-qbklpvklsfqfp,� >sf^k�Afpb^pbp� /7619� 058� 476+5.4,
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S>K�ABO�EBFAB�I*� IRQQF@HBK�A*� ELOWFKBH�J,� Fpli^qflk�lc�^sf^k�
oblsforp� ^p� ^� mlppf_ib� bqflildf`� ^dbkq� lc� lpqblmlolpfp�
&_ofqqib� _lkb� afpb^pb9� cbjlo^i� eb^a� kb`olpfp'� fk� _olfibo�
`ef`hbkp,� >sf^k�Afpb^pbp� /76%9� 038� 625+634,

S>K� ABO� EBFAB� I*� H>I?>@� J*� ?ORPQLILK� J*� I>TPLK*� JD,�
M^qeldbkf`fqv� clo� `ef`hbkp� lc� ^� oblsforp� fpli^qba� colj�
qrohbvp,� >sf^k�Afpb^pbp� /76.9� 028� 767+775,

SBIEKBO� J*� HLPLS>@� >*� SBPBIFKLSF@� 6*� ?>?F@� J*� PQ>GKBO� ?*�
MLD>@KFH� J,� Afpqof_rqflk� lc� oblsforpbp� ^jlkd� mlriqov� fk�
Slgslafk^*� Vrdlpi^sf^*� ^ka� qebfo� m^qeldbkf`fqv� clo� `ef`hp,�
Sbqbofk^of^*� Vrdlpi^sf^� /76.9� 078� 3/3+300,

SBOQLJJBK� J*� B@H� GEE� S>K*� HLRTBKELSBK� ?*� HLI� K� S>K,�
Fkcb`qflrp�pqrkqfkd�^ka�ibd�tb^hkbpp�fk�_olfibop,� F,� M^qelildv�
^ka� _fl`ebjf`^i� `e^kdbp� fk� _illa� mi^pj^,� >sf^k� M^qelildv�
/76.9� 78� /11+/30,

SFKABSLDBI�E*� JBRIBJ>KP� D*� M>PQLOBQ�M+M*� P@ETBOP�>*� @>I?BOD+�
?>@N� @+J,� Oblsforp� fkcb`qflk� fk� qeb� mfdblk,� >kk^ibp� ab�
Ob`ebo`ebp�S|q|ofk^fobp� /7609� /18� /27+/30,

T>ABV� LK*� C>O>DEBO� G Q *� >rpqo^if^k� fkcb`qflrp� _olk`efqfp�
sforpbp8� Fabkqfcf`^qflk� lc�kfkb�pr_qvmbp� _v� ^� kbrqo^ifp^qflk�
qbpq,� Obpb^o`e� fk�Sbqbofk^ov� P`fbk`b� /76/9� 1.8� 5.+52,

TFI@LU� DB*� @LJM>KP� OT,� @bii� crpflk� fkar`ba� _v� Kbiplk� ?^v�
sforp,� Sfolildv� /7609� /018� 1/0+100,

TFI@LU� DB*� OL?BOQPLK� J A *� IFKBP� >A,� >a^mq^qflk� ^ka
`e^o^`qbofpqf`p� lc�obmif`^qflk�lc� ^� pqo^fk� lc� ^sf^k� oblsforp�
fk�sbol� `biip,� >sf^k�M^qelildv� /7639� /28� 10/+106,

TLLA�DT*� QELOKQLK�AE,� Bumbofjbkq^i� fkcb`qflk� lc� _olfibo�
`ef`hbkp� tfqe� ^k� ^sf^k� oblsforp,� Glrok^i� lc� @ljm^o^qfsb�
M^qelildv� /76/9� 7/8� 47+54,

TLLA� DT*� KF@ELI>P� O>G*� EB?BOQ� @K*� QELOKQLK� AE,� Pbolildf`^i�
`ljm^ofplkp� lc� ^sf^k� oblsforpbp,� Glrok^i� lc� @ljm^o^qfsb�
M^qelildv� /76.9� 7.8� 07+16,

//.


