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Hw wlgvdykhqjlj vljqdo +[, jèu jmhqqrp hw v|vwhp +V, rj iruyuhqjhv rj wloiûuhv ghuhwwhu vwû| +Q,1

V|vwhphw ndq iru hnvhpsho yéuh lqvwuxphqwhw yl ehq|wwhu wlo revhuydvmrq dy[1 Iruyuhqjqlqjhq dqwdu

yl hu olqhéu rj wlgvlqyduldqw/ voln dw ghq ndq prghoohuhv vrp hw +nmhqw, nrqyroxvmrqv�owhu/ [ $ V �[1

Ghuhwwhu ohjjhv ghw wlo vwû| voln dw revhuydvmrqhq yèu eolu
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Yl ûqvnhu è uhnrqvwuxhuh [ vè jrgw vrp pxolj/ rj uhnrqvwuxnvmrqhq ndq dowvè rssidwwhv vrp hq

vèndow ghnrqyroxvmrq ghu yl ûqvnhu è eol nylww ylunqlqjhq dy V +rj Q,1 L iûojh Irxulhuwhrulhq nxqqh

hq whqnh vhj è johpph Q / ehq|wwh dw yl gd kdu a\ +�, @ aV+�, a[+�,/ rj ghuphg �qqh [ yhg kmhos dy

Irxulhuwudqviruphq/ a[+�, @ a\ +�,@ aV+�,1 L sudnvlv ndq hq eduh johpph hq voln lgì1 Ghu aV hu olwhq/

ndqvnmh wlo rj phg qxoo/ ylo a\ vwruw vhww lqqhkrogh elgudj iud vwû|hq aQ vrp ghuphg eolu iruvwhunhw

qèu yl glylghuhu phg aV1 Ghvvxwhq kdu vwû| hq ohl whqghqv wlo è kd hq euhgeèqghw irxulhuwudqvirup

+�kylw vwû|�,/ voln dw ghw lnnh hu hqnhow è imhuqh ghq yhg iru hnvhpsho hw eèqg0sdvv �owhu1

L Zlhqhu�owhuhw iruvûnhu hq olnhyho è jmûuh ghnrqyroxvmrqhq sè hq ehguh pèwh1 Phwrghq iruxwvhwwhu

dw vljqdohqh hu vydnw vwdvmrqéuh vwrndvwlvnh survhvvhu ghu yl nmhqqhu vshnwuhqh/ hoohu l dooh idoo kdu

hq yhoehjuxqqhw rssidwqlqj dy kyrugdq vshnwuhqh vhu xw1 Vshnwudohvwlphulqj hu hoohuv hw vwruw ihow

l gljlwdo vljqdoehkdqgolqj vrp yl lnnh vndo jè lqq sè khu1 Yl plqqhu rp dw nrqyroxvmrqv�owuh vrp

ylunhu sè vwrndvwlvnh survhvvhu hqnhow ndq vnulyhv yhg kmhos dy vshnwudouhsuhvhqwdvmrqhq/
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Hw nmhqw uhvxowdw vlhu dw hw nrqyroxvmrqv�owhu hu nrqwlqxhuolj kylv rj eduh kylv aD 5 O5+aU>E> g�[,1

Yl ûqvnhu qè è odjh hw nrqyroxvmrqv�owhu/ Z / vrp ylunhu sè xwjdqjhq iud lqvwuxphqwhw/ \ / \ $ �[ @

Z �\ / voln dw uhnrqvwuxnvmrqhq �[ eolu vè qéu[ vrp pxolj/ gyv1 H
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eolu plqlpdo1 Vlwxdvmrqhq hu looxvwuhuw l �j141

Iûu yl vwduwhu/ pè yl gh�qhuh kyd vrpphqhv phg nu|vv0vshnwhu rj nu|vv0nruuhodvmrq phoorp survhvvhu1

Dqwd/ iru è iruhqnoh irupohqh/ dw dooh survhvvhqh kdu plgghoyhugl 3/ phq ghwwh hu qdwxuoljylv lnnh

vwuhqjw wdww qûgyhqglj1

Wr survhvvhu X rj Y ndoohv vlpxowdqw vydnw vwdvmrqéuh kylv gh hu vydnw vwdvmrqéuh kyhu iru vhj rj l

wloohjj rssi|oohu dw nu|vv0nruuhodvmrqvixqnvmrqhq

�XY +w4> w5, @ Fry
�
X+w4,Y +w5,

�

4



nxq hu hq ixqnvmrq dy w5 � w4 +ehjuhshw odu vhj hqnhow jhqhudolvhuh wlo pxowlyduldeoh survhvvhu,1 Kylv

X rj Y kdu vshnwudouhsuhvhqwdvmrqhqh
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ylo rjvè ]X rj ]Y yéuh jmhqvlglj ruwrjrqdoh/ gyv1

H

�
]X +D,]Y +E,

�
@ 3> kylv D _E @ >=

Vrp sè iruhohvqlqjhq ndq yl rjvè khu dssurnvlphuh gh vwrndvwlvnh lqwhjudohqh phg lqwhjudo ryhu hqnoh

ixqnvmrqhu=
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Ghw +nrpsohnvh, pèohw
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ndoohv iru nu|vv0vshnwuhw wlo X rj Y / rj yl vhu dw ghw qhwwrss hu irxulhuwudqviruphq wlo nu|vv0nruuhod0

vmrqvixqnvmrqhq1 Qèu yl pdqlsxohuhu phg vwrndvwlvnh lqwhjudohu/ hu ghw khqvlnwphvvlj è vnulyh ghq

phu iruphooh ryhujdqjhq ryhqiru sè �nrpsdnw irup�/
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Od rvv jè wloednh wlo vlwxdvmrqhq iru Zlhqhu�owhuhw rj dqwd dw [ rj Q kdu vshnwudouhsuhvhqwdvmrqhqh
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Ghw hu rjvè qdwxuolj è dqwd +l dooh idoo l hq gho vlwxdvmrqhu, dw vwû|hq lnnh dykhqjhu dy [1 Ghwwh ehw|u

dw [+w, rj Q+w, hu ruwrjrqdoh/ gyv1 �[Q +w, @ 3 ;w / hoohu hnylydohqw dw g�[Q @ 31

L sudnvlv hu ghw ydqolj dw vshnwudopèohqh wlo [ rj Q hu devroxww nrqwlqxhuoljh/ ghw ylo vl dw ghw �qv

lnnh0qhjdwlyh ixqnvmrqhu/ ![[ rj !QQ voln dw g�[+�, @ ![[+�,g� rj g�Q +�, @ !QQ +�,g�1 Vrp

qhyqw ryhqiru/ iruxwvhwwhu Zlhqhu�owhuhw dw yl nmhqqhu vshnwuhqh/ phg dqguh rug/ ![[ rj !QQ 1

Yhg kmhos dy vshnwudouhsuhvhqwdvmrqhqh ièu yl
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rj ghuphg
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Ylghuh ylo �[ �[ iè vshnwudouhsuhvhqwdvmrqhq
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Yhg è euxnh iruphohq ryhqiru/ ndq yduldqvhq wlo �[ �[ xwwu|nnhv vrp
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Iru è plqlpdolvhuh ghwwh lqwhjudohw hu ghw qrn è plqlpdolvhuh lqwhjudqghq iru kyhu �1 Ghwwh hu hw

nydgudwlvn xwwu|nn l aZ +�, rj ghw è �qqh plqlpxp hq uhjqhwhnqlvn ûyhovh l nrpsohnvh wdoo=
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Yhg è vnulyh aZ @
��� aZ ��� hl�/ vhu yl ohww dw plqlpxp rssqèv iru
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Yl vhu ylghuh dw ghu ![[+�, AA !QQ +�,/ ylo ylunholj aZ +�, r 4@ aV+�,/ phg dqguh rug/ ghw yl iruyhqwhw

l iûuvwh rpjdqj1

Zlhqhu0�owhuhw eolu ghuphg gh�qhuw yhg
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L sudnvlv ylo hq ehuhjqh Z\ iru hw glvnuhw vljqdo yhg kmhos dy hq glvnuhw irxulhuwudqvirup1

Riwh udssruwhuhv ghw dw Zlhqhu�owhuhw lnnh jlu vè hqrupw jrgh uhvxowdwhu/ rj ghw vn|oghv qrn dqwdjholj

dw iruxwvhwqlqjhqh phg vwdvmrqéuh vljqdohu/ dgglwly vwû| rj doohuhgh nmhqwh vshnwud lnnh doowlg hu vè

jrgw rssi|ow1
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