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7 wlphuv suûyh xghq kméoshplgohu1 Dooh wuh rsjdyhu vndo ehvyduhv1

Rsj1 4 yéjwhv 83 (/ rsj1 5 yéjwhv 63 (/ rj rsj1 6 yéjwhv 53 (1

4 Rsj1 41

Ehwudjw hq pdunhgvûnrqrpl phg hq iuhpvwloolqjvvhnwru rj hq xggdqqhovhvvhnwru/

khuhiwhu kky1 vhnwru 4 rj vhnwru 51 Nxq l vhnwru 4 hu dnwlylwhwhq pdunhgvpévvlj/ rj

khu hu ghu ixognrpphq nrqnxuuhqfh1 Ghq uhsuévhqwdwlyh ylunvrpkhg l vhnwru 4 kdu

surgxnwlrqvixqnwlrqhq t| ' �gk
| M

�3k
�| Et ' surgxnwlrq/ g ' lqsxw di uhdondslwdo/

M� ' lqsxw di kxpdqndslwdo,1 Ghq uhsuévhqwdwlyh kxvkrogqlqj ehvwèu diu| shuvrqhu/

kyru u| ' ufe
?|/ ? � f jlyhq/ uf : f jlyhq1 Kyhu shuvrq uèghu su1 wlgvhqkhg ryhu ìq

hqkhg lnnh0iulwlg1 Odg kyhu shuvrq euxjh dqghohq �| di vlq lnnh0iulwlg wlo dw duehmgh

l vhnwru 4/ phqv dqghohq �� �| euxjhv sè xggdqqhovh1 Odg �/ �/ k/ B&/ B�/ w rj 4

yéuh jlyqh srvlwlyh nrqvwdqwhu/ kyru k 	 �/ � � B� : 4� ? : f�

Lghw yl odghu �| � S|u| yéuh kxvkrogqlqjhqv vdpohgh irueuxj sè wlgvsxqnw |/ &| �

g|*u| rj M�| � �|�|u|/ ylo yl dqdo|vhuh ghqqh ûnrqrpl yhg dw wdjh xgjdqjvsxqnw l

iûojhqgh irupxohulqj di kxvkrogqlqjhqv lqwhuwhpsrudoh ehvoxwqlqjvsureohp=

4@ 

]
"

f

S�3w| � �

�� w
e3E43?�|_| xe1 +414,

S| � fc f � �| � �c +415,

�&| ' �&k| E�|�|�
�3k

� S| � E?n B&� &|/ &f : f jlyhq/ +416,

��| ' �E�� �|��| � B��|c �f : f jlyhq/ +417,

&| � fc �| � f iru dooh |� +418,

d, Irunodu nruw/ kydg ghu ndq yéuh lgìhq l dw irupxohuh kxvkrogqlqjhqv ehvoxw0

qlqjvsureohp/ vshflhow elehwlqjhovhq +416,/ sè ghqqh pègh1 Ghu ûqvnhv rjvè

hq nrpphqwdu wlo gh ûyuljh hohphqwhu l sureohphw1

e, Xgohg yhg kméos di Srqwu|djlqv pdnvlpxpvsulqfls gh iûuvwhrughqvehwlqjhovhu/

vrp hq lqguh rswlpdo edqh pè rsi|ogh1 Iruwron gh l ghqqh iruelqghovh lqgiûuwh

kméoshyduldeoh1

f, Ylv Nh|qhv0Udpvh|uhjohq1
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g, Xqghu méyq yénvw +gyv1 l vwhdg| vwdwh, pè eègh irukroghw &*E��� rj irukroghw

phoohp gh wr kméoshyduldeoh iud Kdplowrqixqnwlrqhq yéuh nrqvwdqw1 Ylv ghwwh1

h, Ehvwhp S*v yénvwudwh xqghu méyq yénvw1 Ylqn = Euxj sxqnw e,/ f, rj g,1 +Gd &|

lnnh rswuéghu l +417,/ ndq ghw jrgw odgh vlj jûuh dw nrpph iuhp wlo hq hnvsolflw

oûvqlqj/ xdqvhw rp B& 9' B�1, Nrpphqwhu ghw iuhpnrpqh uhvxowdw1

i, Hu gh jlyqh sdudphwhuuhvwulnwlrqhu qrn wlo/ dw S*v yénvwudwh eolyhu srvlwlyB Hu

ghw/ xdqvhw vyduhw khusè/ uhohydqw dw lqgiûuh hnvwud sdudphwhuuhvwulnwlrqhuB

j, Ehvwhp yénvwudwhq l �/ & rj + � t*u xqghu méyq yénvw1

k, Ylo hq sursruwlrqdo lqgnrpvwvndw sè + dqyhqgw wlo hqv oxps vxp0ryhuiûuvohu wlo

dooh sèylunh yénvwudwhq l +B Nrpphqwìu1

l, Kydg ndq ghu vljhv rp uhvvrxufhdoornhulqjhqv rswlpdolwhwvhjhqvndehuB Vdp0

phqoljq vyduhw phg/ kydg pdq ièu l hq qéuw ehvoéjwhw prgho iud shqvxp1

m, Pdq ndq xge|jjh prghoohq/ vè ghq ndq euxjhv wlo dw irunoduh suhvvhw iru lqgydq0

gulqj iud idwwljh wlo uljh odqgh/ vhoy rp ghu iruxgvéwwhv iulh ndslwdoehyéjhovhu

phoohp odqghqh rj joredo dgjdqj wlo vdpph whnqrorjl1 Irunodu ghwwh1

5 Rsj1 51

Ehwudjw Urphuv 4<;:0prgho1 Ghu hu u hqv kxvkrogqlqjhu +u nrqvwdqw,/ ghu kyhu

xge|ghu 4 hqkhg duehmgh su1 wlgvhqkhg1 Juéqvhq|wwhhodvwlflwhwhq ndoghv w rj wlg0

vsuéihuhqfhudwhq pkw1 q|wwh 4�

Ghu hu wr ylunvrpkhgvvhnwruhu/ hq �edvlvyduh�0vhnwru rj hq lyéunvéwwhu0vhnwru1

Surgxnwlrqvixqnwlrqhq iru ylunvrpkhg qu1 � +� ' �c 2c ���c �, l edvlvyduh0vhnwruhq hu

jlyhw yhg

t� ' �u�3k
�

�[
�'�

E%���
kc � : fc f 	 k 	 �c � rj k nrqvwdqwh1 +514,

Khu hu t�/ u� rj %�� kky1 ylunvrpkhghqv rxwsxw/ duehmgvlqsxw rj lqsxw di vshfldolvhuhw

lqsxwyduh qu1 � +� ' �c 2c ���c�,1 Ghu hu ixognrpphq nrqnxuuhqfh l edvlvyduh0

vhnwruhq1 L lyéunvéwwhuvhnwruhq rs�qghv q|h vshfldolvhuhgh lqsxwyduhu/ vrp ghu
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+judwlv, wdjhv hyljwyduhqgh sdwhqw sè1 �Rs�qghovhvsurgxnwlrqvixqnwlrqhq� hu

�� ' t-*#c # : fc # nrqvwdqw1 +515,

Khu hu t- ghq péqjgh di vdpohw edvlvyduhrxwsxw t / vrp rs�qghudnwlylwhwhq l vdp0

ixqghw oéjjhu ehvodj sè1 Ghvxghq dqyhqghv hq gho di edvlvyduh0surgxnwlrqhq/ qhpolj

tf ' t ���t- +kyru � � Su hu vdpohw sulydw irueuxj, wlo iuhpvwloolqj di vshfldolv0

huhgh lqsxwyduhu/ vrp ghu sè wlgvsxqnw | hu � iruvnhooljh w|shu di1 L +515, hu � dw

rsidwwh vrp hq wloqéuphovhvylv nrqwlqxhuw rj gl�huhqwldeho ixqnwlrq di wlghq | +ghu

vhv dowvè eruw iud ghoholjkhgvsureohphu,1 Qèu iûuvw lqsxwyduh � hu rsixqghw/ nuéyhv

ghu wlo dw iuhpvwlooh ìq hqkhg di ghqqh yduh ìq edvlvyduh rj lnnh dqghw> ghwwh jéoghu

iru dooh � ' �c 2c ���c� 1 Ghw dqwdjhv/ dw ghu hu �iul dgjdqj� wlo rs�qghudnwlylwhw/ rj dw

pxoljkhghuqh iru rs�qghovhu hu vè pdqjirogljh/ dw  huh iruvnhooljh rs�qghuh dogulj

mdjwhu ghq vdpph rs�qghovh1

Odg � � �
w

k�
�
k
� �

�
u
#�

�

�3kk
2

�3k � 4
l
/ rj dqwdj � : f/ E� � w�� 	 41 Ghw ndq

ylvhv/ dw ghu l jhqhuho oljhyéjw ylo jéogh

tf ' �fc kyru f ' u�
�

�3kk
2

�3k c rj

�S

S
' � '

��

�
� +-,

Ghw ndq rjvè ylvhv/ dw hq dowehvwhpphqgh �jrgjûuhqgh� vdpixqgvsodqoéjjhu ylooh

divwhgnrpph hq uhvrxufhdoornhulqj vèohghv/ dw

tf ' �frc kyru fr ' u E�k�
�

�3k c rj

�S

S
' �r '

��

�
/ kyru �r �

�

w

��
�

k
� �

�
u

#
E�k�

�

�3k � 4

�
c +--,

lghw ghw hu iruxgvdw/ dw E�� w��r 	 4�

d, Nrpphqwhu iruvnhoohq phoohp +-, rj +--,1

e, Dqwdj/ dw uhjhulqjhq l pdunhgvûnrqrplhq phg vndwwhu rj vxevlglhu ylo iruvûjh

dw wloyhmheulqjh vdpixqgvsodqoéjjhuhqv oûvqlqj1 Jly hq ehjuxqghw yxughulqj

di/ rp ghwwh ndq odgh vlj jûuh yhg kméos di iûojhqgh wr dowhuqdwlyh �srolwlnnhu�=

4, hw vxevlglxp wlo nûe di vshfldolvhuhgh lqsxwyduhu sursruwlrqdow phg glvvhv

sulv/ kyru vxevlglhw �qdqvlhuhv yhg hq irueuxjvvndw>

5, hw vxevlglxp wlo rs�qghudnwlylwhw sursruwlrqdow phg rs�qghovhvrpnrvw0

qlqjhq/ kyru vxevlglhw �qdqvlhuhv yhg hq oxps vxp0vndw1
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f, Qéyq qrjoh pxoljh xgylghovhu di prghoohq/ rj kylonh lpsolndwlrqhu gh kdu/ i{

l uhodwlrq wlo sxqnw e, ryhqiru1

6 Rsj1 61 Nruwh vsûujvpèo=

Ghw hu hq hpslulvn nhqgvjhuqlqj/ dw ghu iru RHFG0odqghqh hu hq qhjdwly vdpphq0

kéqj phoohp odqghqhv lqgnrpvw su1 lqge|jjhu l i{1 4<83 rj ghq jhqqhpvqlwoljh

yénvwudwh s1d1 l lqgnrpvw su1 lqge|jjhu l 4<830<31

d, �Ghqqh nhqgvjhuqlqj pè lqgheéuh/ dw odqghqhv lqgnrpvw su1 lqge|jjhu qéuphu

vlj vdpph qlyhdx1� Jly hq nruw ehjuxqghw yxughulqj di ghwwh xgvdjq1

e, Qéyq qrjoh yénvwprghoohu/ ghu lnnh iruxgvljhu hq vdpphqkéqj vyduhqgh wlo

ghq ryhqiru dqjlyqh nhqgvjhuqlqj/ rj irunodu nruw/ kyruiru gh lnnh jûu ghw1

f, Jly hq nruw ehjuxqghw yxughulqj di iûojhqgh xgvdjq= �Hqgrjhq yénvw kylohu

dowlg sè hq hoohu dqghq irup iru hnvwhuqdolwhw1�

g, Jly hq nruw ehjuxqghw yxughulqj di iûojhqgh xgvdjq= �Vdpnyhp rj kdqgho

phoohp odqgh jûu wloedjhvwèhqgh odqghv yénvw vwûuuh/ hqg ghq hoohuv ylooh yéuh�1
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Ûnrqrplvn ndqglgdwhnvdphq 4<<< LL= Ylghuhjèhqgh yénvwwhrul

Uhwwhyhmohgqlqj

7 Rsj1 41

Nlogh= E)V/ nds1 815/ Oxfdv 4<;;1

d, L +416, hu ghq uhsuévhqwdwlyh kxvkrogqlqjv exgjhwoljqlqj irupxohuhw/ vrp

rp kxvkrogqlqjhq ydu hq vhoyiruv|qhqgh surgxfhqw0irueuxjhu +ã od Urelqvrq Fuxvrh

hoohu hq vhoyiruv|qhqgh odqgpdqgvidplolh,/ lghw ghu lnnh vrqguhv phoohp oûqlqgnrpvw

rj ndslwdolqgnrpvw1 Ghwwh ndq pdq jrgw jûuh l qéuyéuhqgh sureohpvwloolqj/ vhoy

rp dqdo|vhq wlovljwhu dw jlyh hw eloohgh di doornhulqjhq l hq pdunhgvûnrqrpl1 Ghw

vn|oghv dqwdjhovhq rp ixognrpphq nrqnxuuhqfh vdpw iudyéu di yrnvhqgh vndoddindvw

rj hnvwhuqdolwhwhu1 Irughohq hu/ dw dqdo|vhq eolyhu hqnohuh/ irugl pdq nxq ehkûyhu

dw vh sè ìw pdnvlphulqjvsureohp rj ndq vh eruw iud pdunhgvsulvhu r1 oljq1

L ûyuljw ylvhu +414,/ dw ghu hu wdoh rp hq �Udpvh|0idplolh� phg FLHV0q|wwh rj

xhqgholj wlgvkrulvrqw/ kyru ghq h�hnwlyh glvnrqwhulqjvudwh eolyhu 4 � ? sjd1 yén0

vwhq l idplolhqv +voéjwhqv, vwûuuhovh1 +415, dqjlyhu nrqwurouhjlrqhq1 Elehwlqjhovhuqh

+416,0+418, hu irupxohuhw l su1 kryhg0whuphu1 Phg + � t*u ' �&k| E�|�|�
�3k vljhu

+416,/ dw �& ' + � S � E? n B&�&1 +417, dqjlyhu kxpdqndslwdogdqqhovhq/ kyru ghw

iruhqnohqgh hu dqwdjhw/ dw ghu lnnh ehq|wwhv i|vlvn ndslwdo1 Prgvdw krv Oxfdv hu

ghu phgwdjhw �qhgvolgqlqj�/ lghw iron gûu/ rj iéugljkhghu iruéoghv1 Phq oljhvrp

krv Oxfdv rshuhuhv phg hq +glvnxwdeho, dv|pphwul phoohp dnnxpxodwlrq di i|vlvn

ndslwdo rj di kxpdqndslwdo/ lghw �?� lnnh lqgjèu l +417,1 Dqwdjhovhq hu dowvè/ dw ghu

wlo dw rsuhwkrogh xéqguhw kxpdqndslwdo su1 shuvrq ryhu wlg nuéyhv ghq vdpph su1

fdslwd0euxwwrlqyhvwhulqj/ �E�� ��� ' B��/ xdqvhw kyru vwru ehironqlqjvyénvwhq hu1

+418, hu eorw hq �udqgehwlqjhovh�/ ghu vljhu/ dw & rj � lnnh pè eolyh qhjdwlyh +gd ghw

ylooh yéuh xghq phqlqj,1

e, Oûehqgh yéugl0Kdplowrqixqnwlrqhq eolyhu

M '
S�3w � �

�� w
n b� d+ � S� E?n B&�&o n b2 d�E�� ���� B��o c

kyru + � t*u ' �&k| E�|�|�
�3k/ rj b� rj b2 hu kméoshyduldeoh1 Iûuvwhrughqv0
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ehwlqjhovhuqh iru hq lqguh rswlpdo edqh hu=

YM*YS ' S3w � b� ' fc gyv1 S3w ' b�c +714,

YM*Y� ' b�Y+*Y�� b2�� ' fc gyv1
b2
b�

'
Y+*Y�

��
c +715,

YM*Y& ' b�E
Y+

Y&
� E?n B&�� ' � �b� n E4� ?�b�/ gyv1

� �b�*b� ' Y+*Y& � E?n B&�� E4� ?�c +716,

YM*Y� ' b�
Y+

Y�
n b2 d�E�� ��� B�o ' � �b2 n E4� ?�b2/ gyv1

� �b2*b2 '
b�
b2

Y+*Y�n�E�� ��� B� � E4� ?�c +717,

rj gh qûgyhqgljh wudqvyhuvdolwhwvehwlqjhovhu +vrp grj lnnh nuéyhv dqjlyhw, hu=

EAT ��� *�4
|<"

&|b�|e
3E43?�| ' fc

EAT �2� *�4
|<"

�|b2|e
3E43?�| ' f�

Kméoshyduldeohq b� ndq iruwronhv vrp vn|jjhsulvhq +pèow l oûehqgh q|wwh, sè

i|vlvn ndslwdo su1 kryhg +odqjv ghq rswlpdoh edqh,/ mi1 +714,1 Kméoshyduldeohq b2

ndq iruwronhv vrp vn|jjhsulvhq +pèow l oûehqgh q|wwh, sè kxpdqndslwdo su1 kryhg

+odqjv ghq rswlpdoh edqh,/ mi1 +715,1

f, Orjdulwplvn gl�huhqwldwlrq pkw1 | l +714, rj lqgvéwqlqj di +716, jlyhu

ghq végydqoljh Nh|qhv0Udpvh|0uhjho

}S � �S|*S| ' E�*w�EY+*Y& � B& � 4�c +718,

kyru Y+*Y& ' k�&k3�E����3k�

g, Yhg méyq yénvw iruvwèv hw iruoûe/ kyru S/ +/ & rj � yrnvhu phg hq

nrqvwdqw udwh +lnnh qûgyhqgljylv vdpph udwh,1 Di +718, vhv/ dw }S nrqvwdqw nuéyhu

Y+*Y& nrqvwdqw/ rj ghwwh nuéyhu/ gd Y+*Y& ' k��&k3�/ kyru �& � &*E���/ dw �& hu

nrqvwdqw1

Odg

R �
b2
b�

'
Y+*Y�

��
'

E�� k��&k E���3k �

��
' E�� k�

�

�
�&kc

kyru yl kdu euxjw +715,1 Yl vhu/ dw R hu nrqvwdqw/ qèu �& hu nrqvwdqw1
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h, Yhg dw euxjh +716,/ +717, rj +715, ièu yl

�R*R ' �b2*b2 � �b�*b� '
Y+

Y&
� B& � 4�

b�
b2

Y+

Y�
� �E�� �� n B� n 4� ?

'
Y+

Y&
� B& �

Y+*Y�

Y+*Y�
����E�� �� n B� � ?

'
Y+

Y&
� B& � ��� �E�� �� n B� � ?

'
Y+

Y&
� B& � � n B� � ? ' f l méyq yénvw/ gyv1

Y+

Y&
� B& ' � � B� n ?c +719,

rj ghuphg iud +718,

}S ' E�*w�E� � B� n ?� 4� � }W� +71:,

Yl vhu/ dw su1 fdslwd0yénvwudwhq }W hu yrnvhqgh l qhwwrsurgxnwlylwhwhq l xggdq0

qhovhvvhnwruhq +�yénvwprwruhq�, rj diwdjhqgh l ghq �h�hnwlyh� glvnrqwhulqjvudwh/

4 � ?1 Whnqrorjlsdudphwuhqh iud iuhpvwloolqjvvhnwruhq/ �/ k rj B&/ lqgjèu lnnh l

ehvwhpphovhq di }S xqghu méyq yénvw1 Ghw vn|oghv lplgohuwlg eorw ghq vshflhooh

dqwdjhovh/ dw xggdqqhovhvvhnwruhq lnnh dqyhqghu lqsxw +i|vlvn ndslwdo, iud iuhpvwloo0

lqjvvhnwruhq1

i, Md/ �� B� : 4�? , }W : f1 Ghu hu dowvè wdoh rp hq prgho phg vwuhqjw

hqgrjhq yénvw1

Ghu hu wlooljh euxj iru sdudphwhuuhvwulnwlrqhq 4 � ? : E� � w�}W iru dw vlnuh/ dw

q|wwhlqwhjudohw nrqyhujhuhu1

j, Xqghu méyq yénvw hu su1 gh�qlwlrq eo1d1 }� E' �E�� ��� B�� nrqvwdqw

rj ghuphg � nrqvwdqw1 Gd wlooljh �& hu nrqvwdqw/ hu &*� nrqvwdqw/ gyv1 }� ' }&1 Gd

+*& ' ��&k3�/ kyru �& hu nrqvwdqw/ iûojhu/ dw }+ ' }&1 Liûojh +416, hu

}& ' +*& � S*& � E?n B&�c

ghu su1 gh�qlwlrq hu nrqvwdqw xqghu méyq yénvw/ kyru dowvè rjvè S*& hu nrqvwdqw/

gyv1 }& ' }S ' }W1 Dow l dow kdu yl dowvè xqghu méyq yénvw= }� ' }& ' }+ ' }S ' }W�

k, Iru dw xqghuvûjh ghwwh vsûujvpèo/ rsvwloohv ndslwdodnnxpxodwlrqvoljqlq0

jhq/ jlyhw ghq dqjlyqh ehvndwqlqj=

�& ' E�� ��+ � S� E?n B&�& n Ac

:



kyru � hu lqgnrpvwvndwwhvdwvhq/ f 	 � 	 �/ rj A E' �+� hu oxps vxp0ryhuiûuvohq1 L

iûuvwhrughqvehwlqjhovhuqh huvwdwwhv +phg E����+/ rj l +718, Y+*Y&phg E����Y+*Y&1

Hqhvwh nrqvhnyhqv eolyhu/ dw +719, nrpphu wlo dw khggh

E�� ��
Y+

Y&
� B& ' � � B� n ?c +71;,

kyruiru yl xqghu méyq yénvw kdu/ dw +71:, jéoghu xéqguhw$ Ghuphg hu rjvè }+ xéq0

guhw xqghu méyq yénvw1 Jdqvnh ylvw ehylunhu ehvndwqlqjhq odyhuh glvsrqlehow ndslwd0

odindvw iru jlyhw Y+*_&/ phq l méyq yénvw qhxwudolvhuhv ghwwh yhg/ dw Y+*Y& wlosdvvhv

rsdg/ vè ghw yénvwnruuljhuhgh qhwwrndslwdodindvw ljhq eolyhu olj qhwwrdindvwhw sè kx0

pdqndslwdolqyhvwhulqj/ � � B�/ mi1 +71;,1

Iudyéuhw di hq yénvwylunqlqj sè odqjw vljw di hq lqgnrpvwvndw vn|oghv lplgohuwlg

dohqh ghq xuhdolvwlvnh dqwdjhovh/ dw xggdqqhovhvvhnwruhq lnnh ehq|wwhu i|vlvn ndslwdo1

Kylv ghq jûu ghw/ eolyhu yénvwh�hnwhq qhjdwly/ rphqg qxphulvn plqguh mr plqguh

yéjwhq di i|vlvn ndslwdo hu l kxpdqndslwdogdqqhovhv0ixqnwlrqhq1

l, Ghu hu hq uhsuévhqwdwly dnwûu phg xhqgholj wlgvkrulvrqw rj shuihnw

iruxgvhhqkhg/ ixognrpphq nrqnxuuhqfh/ lqjhq hnvwhuqdolwhwhu/ rj surgxnwlrqvpx0

oljkhgvrpuèghw hu nrqyhnvw1 Ghuiru hu uhvvrxufhdoornhulqjhq l pdunhgvûnrqrplhq

lnnh dohqh Sduhwr0rswlpdo/ phq lghqwlvn phg kydg hq dowylghqgh rj dowehvwhpphqgh

vdpixqgvsodqoéjjhu/ phg vdpph nulwhulhixqnwlrq vrp ghq uhsuévhqwdwlyh kxvkrog0

qlqj/ ylooh divwhgnrpph1 Uhvvrxufhdoornhulqjhq l pdunhgvûnrqrplhq hu dowvè �vdp0

ixqgvpévvljw rswlpdo�1

L shqvxp +Oxfdv* duwlnho, rswuéghu hq oljqhqgh prgho/ phq phg srvlwlyh hnvwhuqh

h�hnwhu di ghq jhqqhpvqlwoljh kxpdqndslwdo/ vèohghv dw

+ ' �&k| E�|�|�
�3k 7�0| / kyru 0 : f� +71<,

Gd ylo pdunhgvûnrqrplhqv doornhulqj lnnh oéqjhuh yéuh �vdpixqgvpévvljw rswlpdo�

rj hqg lnnh yéuh Sduhwr0rswlpdo1 Ghu vdwvhv iru olgw sè xggdqqhovh/ rj gd ghu hu

wdoh rp hq hqgrjhq yénvw0prgho/ hu nrqvhnyhqvhq hq �iru ody� yénvw sè odqjw vljw1

m, Xge|jqlqjhq ehvwèu ghov l 0 : f vrp l +71<,/ ghov l dw rsidwwh prghoohq

vrp ehvnulyhqgh vpè èeqh ûnrqrplhu phg iéoohv uhdouhqwh o jlyhw iud ghw lqwhuqd0

wlrqdoh nuhglwpdunhg1 Ylunvrpkhghuqhv sur�wpdnvlphulqj iûuhu wlo

Y+*Y& ' k�&k3�E����3k7�0 ' k��&k3�7�0 ' o n B&

;



rj ghuphg hq mxvwhuhw ndslwdolqwhqvlwhw 	& � �&*7�0*E�3k� vèohghv/ dw

k�	&k3� ' o n B&� +7143,

Dooh odqgh ylo dowvè kdyh vdpph 	&1 Oljhyéjwvuhdooûqqhq su1 hqkhg kxpdqndslwdo l

odqg qu1 � eolyhu

��� '
Yt�

Y E��u��
'

Y+�
Y E����

' E�� k��&k� E�����
3k7�0� ' E�� k���&k�

7�0�

' E�� k��E�&�*7�
0*E�3k�
� �k7�

0k*E�3k�
�

7�0� ' E�� k��	&k�
7�
0*E�3k�
� � +7144,

Phqv odqghqh liûojh +7143, ylo kdyh vdpph 	&/ ylo gh qrupdow kdyh iruvnhooljw 7�1

Oûqqhq iru hq shuvrq phg kxpdqndslwdo �f eolyhu l odqg � ��E�f� ' ����f1 Gd uljh

odqgh ylo whqghuh wlo dw kdyh kûmhuh jhqqhpvqlwolj kxpdqndslwdo 7�� hqg idwwljh odqgh/

ylo ����f liûojh +7144, yéuh kûmhuh l hw uljw odqg hqg l hw idwwljw odqg +iru jlyhw �f,1

Vè kylv shuvrqhq phg ghw jlyqh �f hu iud hw idwwljw odqg/ hu ghu lqflwdphqw wlo dw

hpljuhuh wlo hw uljw odqg1

8 Rsj1 51

Nlogh= Sulpéuw E)V nds1 9141

d, Yl vhu di +-, rj +--,/ dw f 	 fr rj � 	 �r/ lghw f 	 k 	 �1 Edj0

juxqghq iru ghqqh lqh!flhqv hu/ dw l nudiw di sdwhqwhw kdu ghq hqnhowh lyéunvéw0

whu prqrsro sè vlw vshfldolvhuhgh lqsxwjrgh rj véwwhu ghq sur�wpdnvlphuhgh sulv

R ' �*k : �� ' �1 Lnnh dohqh iûuhu ghwwh wlo iru olgw iuhpvwloolqj di vshfldolvhuhgh

lqsxwjrghu l pdunhgvûnrqrplhq/ phq rjvè wlo hq �iru ody� uhdouhqwh rj ghuphg �iru

ody� ylooljkhg wlo irueuxjvxgvn|ghovh +vdwvqlqj sè I)X,/ kylonhw l yruhv hqgrjhqh

yénvwprgho uhvxowhuhu l hq �iru ody� yénvwudwh1

e, dg 4, Ndog vxevlglhw r1 Yl ûqvnhu/ dw ghq sulydwh dqvnd�hovhvsulv iru

ghw hqnhowh vshfldolvhuhgh lqsxwjrgh/ �R ' E� � r�R ' E� � r� �
k
/ eolyhu olj �� ' �1

Khudi ièv �� r ' k hoohu r ' �� k/ hq nrqvwdqw1 Gd eolyhu hiwhuvsûujvohq f ' fr1

Wlo �qdqvlhulqj khudi nuéyhv hw vndwwhsuryhqx A ' rR�fr ' rE�*k��fr1 Kylv

irueuxjvvndwwhvdwvhq ndoghv � / ehwdohu irueuxjhuhq E� n ��S iru S irueuxjvyduhu/ rj

vwdwhqv suryhqx eolyhu �Su1 Edodqfhuhw exgjhw lqgheéuhu rE�*k��fr ' �Su/ gyv1

� '
r�fr

kSu
'

E�� k��fr

kSu
' nrqvwdqw/ +814,

<



gd S rj � yrnvhu phg vdpph udwh �r/ phqv fr rj u hu nrqvwdqwh1 Gd ghu lnnh

hu q|wwh di iulwlg/ ndq irueuxjvehvndwqlqjhq kûmhvw ehylunh hq iruyulgqlqj di iru0

euxjhwv wlgvsur�o1 Phq irueuxjvvndwwhvdwvhq hu qhwrs ylvw dw yéuh nrqvwdqw/ rj

ghuiru sèylunhv irueuxjhwv wlgvsur�o lnnh1 Ilqdqvlhulqjhq di vxevlglhw ehylunhu dowvè

lqjhq iruyulgqlqj1 Phg dqguh rug rsqèv vdpixqgvsodqoéjjhuhqv oûvqlqj1

dg 5, Ndog vxevlglhw j/ rj odg ghw yéuh nrqvwdqw ryhu wlg1 Yl ûqvnhu/ dw ghq

sulydwh rs�qghovhvrpnrvwqlqj �# ' E� � j�# hu vègdq/ dw � ' �r1 Oljhyéjw phg
�� : f nuéyhu/ vhw iud lyéunvéwwhuqhv v|qvylqnho/

T E|� ' �#c +815,

kyru T E|� hu pdunhgvyéuglhq di ghq hqnhowh lyéunvéwwhuylunvrpkhg1 Vhw xg iud hq

sruwhiûomholjhyéjwv0v|qvylqnho nuéyhv/ dw qr0duelwudjh0ehwlqjhovhq

Z n �T

T
' oc +816,

kyru Z hu ghq oûehqgh prqrsrosur�w/ hu rsi|ogw1

Gd j hu nrqvwdqw/ hu rjvè T E|� nrqvwdqw/ gyv1 �T ' f/ rj +816, rj +815, jlyhu

o ' Z*T ' Z*�# ' E �
k
� ��f*�# ' E �

k
� ��u�

�

�3kk
2

�3k* dE�� j�#o/ vrp yl ûqvnhu

vndo yéuh oljh olj or � w�r n 4 ' E �
k
� ��uE�k�

�

�3k*# iud +--,1 Di ghwwh nudy iûojhu
�

�3j
' k3

�

�3k / gyv1 j ' � � k
�

�3k 1 Gd eolyhu pdunhgvûnrqrplhqv � ' �r1 Phq f

hu xéqguhw sjd1 prqrsrosulvidvwvéwwhovhq iru ghw hqnhowh vshfldolvhuhgh lqsxwjrgh

ER ' �*k : �� ' ��1 f hu vèohghv vwdglj plqguh hqg fr/ rj ghuphg eolyhu

qhwwrsurgxnwlrqhq �t � t ��f �
S

t� ��f ' �u�3kfk� ��f �iru olooh�1

Phuh xgiûuoljw= Vwdwlvn h!flhqv nuéyhu/ dw f hu ydojw/ vè qhwwrsurgxnwlrqhq �t /

ghu hu wlo uègljkhg iru irueuxj rj �lqyhvwhulqj� l irup di iruvnqlqj rj xgylnolqj/ hu

pdnvlpdo1 Nudyhw hu dowvè Y �t *Yf ' f/ gyv1 Yt*Yf ' � / kylonhw jlyhu f ' fr1

Phq sjd1 prqrsrolvwdgiéughq kdu yl f 	 fr1 Dowvè rsqèv vdpixqgvsodqoéjjhuhqv

oûvqlqj lnnh yhg ghq dqjlyqh srolwln1

f, Qrjoh pxoljh xgylghovhu di prghoohq=

L1 Wlgvehjuéqvhw prqrsropdjw1 Ghwwh ndq vn|oghv ehjuéqvhw yduljkhg di

sdwhqwhu/ ydqvnholjkhghu phg dw khppholjkrogh nqrz0krz/ nrqnxuuhqwhuv lqwurgxn0

wlrq di qéuh vxevwlwxwwhu p1p1 Ghwwh iûuhu wlo wlosdvqlqjvg|qdpln vrp iûojh di/ dw ghu

iuhpnrpphu wr ehkrogqlqjvyduldeoh l ghw g|qdplvnh v|vwhp/ qhpolj xgryhu �6/ ghu

hu dqwdoohw di h�hnwlyh sdwhqwhu/ rjvè �S/ ghu hu dqwdoohw di vshfldolvhuhgh lqsxwyduh0

w|shu/ kyruwlo ghu lnnh oéqjhuh hu nq|wwhw prqrsro1 L ghq vwrndvwlvnh prgho iru ghwwh/
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vrp hu phg l shqvxp/ eolyhu wlosdvqlqjvg|qdplnnhq grj uhw lqgylnohw +rj l ûyuljw

lnnh xqghuvûjw qéuphuh,1 Phq xqghu dooh rpvwéqgljkhghu ehw|ghu iruhnrpvwhq di

wlosdvqlqjvg|qdpln l prghoohq/ dw pdunhgvoûvqlqjhq diyljhu iud vdpixqgvsodqoéj0

jhuhqv oûvqlqj/ ghu hu ghq vdpph vrp ryhqiru rj lnnh kdu wlosdvqlqjvg|qdpln1

Phuh vshfl�nw lqgheéuhu wlgvehjuéqvqlqjhq di prqrsropdjwhq/ dw pdunhgv0

ûnrqrplhqv vwdwlvnh lqh!flhqv eolyhu iruplqgvnhw +f eolyhu vwûuuh/ grj vwdglj plqguh

hqg fr,1 Phq sè ghq dqghq vlgh vyénnhv wlovn|qghovhq wlo I)X/ irugl ghw iuhpwlgljh

dindvw ghuyhg eolyhu plqguh1 Ghuiru eolyhu � plqguh hqg iûu/ rj srolwln 4, dqyhqgw

sè gh �6 prqrsrolvhuhgh lqsxwyduhu hu lnnh oéqjhuh qrn wlo dw vlnuh vdpixqgvsodq0

oéjjhuhqv oûvqlqj1 Srolwln 5, ndq khoohu lnnh jûuh ghwwh/ gd ghq vwdwlvnh lqh!flhqv

lnnh imhuqhv yhg ghqqh srolwln1

LL1 Srvlwlyh hnvwhuqh h�hnwhu di I)X1 Ghwwh ndq lqge|jjhv l prghoohq yhg

dw huvwdwwh +515, phg i{

�� '
�

#
u-�c +817,

kyru # : f vwdglj hu hq nrqvwdqw/ phqv u- hu ghq gho di duehmgvvw|unhq/ ghu doornhuhv

wlo I)X +gyv1 u ' ut nu-,1 Mr vwûuuh vdpixqghwv whnqlvnh ylghq +pèow yhg �, hu/

mr plqguh hu ghq nuéyhgh duehmgvlqgvdwv E#*�� iru dw odyh ìq q| rs�qghovh1 Xqghu

dqwdjhovh di dw gh hqnhowh rs�qghovhuv elgudj wlo � lnnh ndq sulydwlvhuhv/ lqgheéuhu

ghwwh hq srvlwly hnvwhuq h�hnw di I)X1 Hq uhohydqw ûnrqrplvn srolwln ylo qx lqgheéuh

lnnh eorw hw rpnrvwqlqjvwlovnxg wlo diwdjhuqh di vshfldolvhuhgh lqsxwyduhu/ phq rjvè

hw wlovnxg wlo I)X1 Kyhunhq srolwln 4, hoohu srolwln 5, hu dowvè i|oghvwjûuhqgh1

LLL1 Vshfldolvhuhgh lqsxwyduhu vrp ndslwdojrghu1 Ghwwh vyduhu wlo Urphuv

4<<3 prgho1 Ghu hu qx wr ehkrogqlqjvyduldeoh l v|vwhphw/ ghov � / ghov péqjghq di

i|vlvn ndslwdo/ g1 Ghuiru rsvwèu ghu hq wlosdvqlqjvg|qdpln ã od ghq l E)V nds1 816

ehvnuhyqh1 Ehpéunqlqjhuqh iud snw1 LL rp ûnrqrplvn srolwln jéoghu rjvè khu1

LY1 Q|wwh di iulwlg1 Khuyhg eolyhu duehmgvxgexgghw hqgrjhqw/ rj �qdqvlhu0

lqjvpèghq iru srolwln 4, eolyhu ghuiru iruyulghqgh1

9 Rsj1 61

Nlogh= Lvéu E)V/ nds1 4 rj 7/ vdpw Oxfdv 4<;;/ divq1 81

d, Xgvdjqhw hu irunhuw hoohu l ehgvwh idog xsuéflvw di  huh juxqgh1 Iru ghw
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iûuvwh nxqqh �qéuph vlj vdpph qlyhdx� wronhv vrp/ dw vsuhgqlqjhq sè + +lqgnrpvw

su1 lqge|jjhu, sè wyéuv di odqghqh ryhu wlg vnxooh jè prg qxo/ kylonhw iruxgvéw0

whu/ dw gh devroxwwh lqgnrpvwiruvnhooh/ +� � 7+ +kyru 7+ hu jhqqhpvqlwwhw sè wyéuv di

odqghqh l hw jlyhw èu,/ vnxooh whqghuh wlo ryhu wlg dw iruvylqgh1 Phq vhoy l hq gh0

whuplqlvwlvn prgho hu ghwwh lnnh hq qûgyhqglj nrqvhnyhqv di/ dw gh idwwljhuh odqgh

pèwwh yrnvh kxuwljhuh hqg gh uljhuh odqgh l hw ylvw wlgvlqwhuydo +khu 4<830<3,/ lghw

ghwwh eorw vlnuhu/ dw gh uhodwlyh lqgnrpvwiruvnhooh/ +�*7+/ diwdjhu1 Iru ghw dqghw= L

hq vwrndvwlvn prgho +kyru ghu dowvè wdjhv khqv|q wlo/ dw wlqjhqh dowlg hu lq xhuhw

rjvè di wloiéogljh sèylunqlqjhu, ylo l ehgvwh idog vsuhgqlqjhq sè +�*7+ +hoohu sè *L} +�,

nrqyhujhuh prg hq srvlwly odqjvljwvyéugl1 Kylv lqlwldovsuhgqlqjhq wloiéogljylv ydu

plqguh hqg odqjvljwvyéuglhq/ ylooh ghq dqiûuwh hpslulvnh nhqgvjhuqlqj yéuh iruhqholj

phg/ dw vsuhgqlqjhq sè +�*7+ �J&re_e ryhu wlg1

e, DN0prghoohq rj gh DN0oljqhqgh prghoohu +i{ Urphuv 4<;90prgho phg

�ohduqlqj e| lqyhvwlqj�/ Eduurv prgho phg surgxnwlyh r�hqwoljh |ghovhu hoohu I)X0

prghoohq iud rsj1 5 ryhqiru, iruxgvljhu lnnh hq vdpphqkéqj vyduhqgh wlo ghq dq0

jlyqh nhqgvjhuqlqj1 Ghw vn|oghv/ dw glvvh prghoohu lnnh kdu wlosdvqlqjvg|qdpln/

phq iruxgvljhu/ dw lqgnrpvw su1 phgohp di duehmgvvw|unhq iud vwduwhq yrnvhu phg

hq hqgrjhqw ehvwhpw nrqvwdqw udwh xdikéqjljw di lqlwldolqgnrpvwhq1 Ghwwh kéqjhu

vdpphq phg ghqqh prghow|shv olgw ��undqwhgh� vwuxnwxu/ ghu phgiûuhu/ dw uhdo0

uhqwhq l pdunhgvoljhyéjw qûgyhqgljylv eolyhu wlgvxdikéqjlj1

Khoohu lnnh gh plqguh �undqwhgh prghow|shu phg vwuhqjw hqgrjhq yénvw +i{

X}dzd0Oxfdvprghoohq rj Urphuv 4<<30prgho, iruxgvljhu hqw|gljw hq vdpphqkéqj

vyduhqgh wlo ghq dqjlyqh nhqgvjhuqlqj/ ghov irugl wlosdvqlqjvg|qdpln phg wr nds0

lwdojrghu èeqhu rs iru pdqjh vdpphqkéqjh/ ghov irugl glvvh prghoohu iruxgvljhu

iruvnhooljh vwhdg| vwdwh0yénvwudwhu l +iud klqdqghq lvrohuhgh, odqgh phg iruvnhooljh

vwuxnwxuhooh ndudnwhulvwlnd 0 xdikéqjljw di odqghqhv lqlwldoh lqgnrpvwqlyhdx1

Ghulprg iruxgvljhu Vrorzprghoohq rj Udpvh|prghoohq phg hnvrjhqh whnqlvnh

iuhpvnulgw hq vdpphqkéqj vyduhqgh wlo ghq dqjlyqh hpslulvnh nhqgvjhuqlqj +kylv

RHFG0odqghqh rsidwwhv vrp kdyhqgh qrjhqoxqgh hqv vwuxnwxuhooh ndudnwhulvwlnd,1

f, Irunhuw$ Rsj1 4 rj 5 hu mr noduh prghnvhpsohu1

g, Wlo vwûwwh iru xgvdjqhw ndq khqylvhv wlo/ dw whnqrorjlryhuiûuvho rj xg0

yhnvolqj di iruvnqlqjvlghhu rj 0phwrghu ohwwhv yhg vdpnyhp rj kdqgho1 Phq liûojh

ede|0lqgxvwul0dujxphqwhw hu xgvdjqhw lnnh qûgyhqgljylv vdqgw1 Ghwwh dujxphqw +mi1
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Oxfdv 4<;;/ divq1 8, jèu xg sè/ dw kylv i{ hw x0odqg èeqhu rs iru kdqgho/ ylo ghw

vshfldolvhuh vlj l gh surgxnww|shu/ kyru odqghw kdu vlqh vwdwlvnh nrpsdudwlyh irughoh1

Phq ghwwh ndq yéuh surgxnww|shu/ kyru srvlwlyh g|qdplvnh hnvwhuqdolwhwhu hu vydjh

+gyv1 vydjh �ohduqlqj e| grlqj�0h�hnwhu,/ vè yénvwhq eolyhu odyhuh/ hqg kylv odqghw

kdygh vshfldolvhuhw vlj l surgxnww|shu/ vrp ghw jdqvnh ylvw lqlwldow lnnh kdu vwdwlvn

nrpsdudwly irugho l/ phq vrp ryhu wlg kdu vwûuuh �ohduqlqj e| grlqj�0h�hnwhu rj

ghuphg vwûuuh yénvwsrwhqwldoh1 Ghwwh ndq jûuh ghw irughodjwljw phg hq ylv ehvn|w0

whovh l vwduwidvhq1
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